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This Week

Exclusive

Tim Langdell reviews the
48K Lynx from Camputers
— a low-cost micro to rival
the Spectrum, Dragon and
BBC machines. See page

12,

BBC assembler

Can you assemble machine
code? Gareth Jones shows
vou how to make the most
of your BBC assembler on
page 26.

Spectrum unifile

A utility program that
enables you to store and
manage data, See page 30.

Dragon Data

'he future of the Dragon.
David Kelly travels to
Swansea to talk to Tony
Clarke, managing director
of Dragon Data. See page
10.

Vic20 Starfighter

How many enemy starships
can you destroy before
being overwhelmed?

Find out in Terence
Wilson's new game for the
Vic20 on page 8.

'Computer Swap

01-930 3266

Free readers entries to buy
or sell a computer.

Ring 01-930 3266 and give
us the details.

ATARI VCS WITH INVADERS, Aster-
oids, PacMan, Backgammon, Othello,
Outlaw, Basketball, Blackout, Missile
Command, two joysticks and four pad-
dies. Ofters for all or parl. Tel: Halilax
244562 afler 7 pm

ATARI FOR SALE, £60 only. Tel: 908
3729 (after 5 pm)
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Sony launches micro-drive

SONY has launched its new
JVz-inch micro-floppy disc
drive in the UK.

Priced at £235. the new
drive could become an indus-
try standard. It operates with
two new single-sided 32-inch
discs developed by Sony in
Japan. The single-density disc
has a storage capacity of
218.8K at 135 tracks per inch,
The double-density disc has. a
capacity of 437.5K.

The Sony micro-floppy di-«
goes part of the way towar,
providing the sort of cheap
mass-storage promised by the
Sinclair micro-drive. Quite
how successful the Sony dise
drive will be depends on de
velopment of the \
disc controllers to enable it to
be used with a range of per
sonal computers.

Micro-drive
awaits
application

THE new Sony £235 micro-
floppy disc drive is capable of
storing approximately four
times as much data as a typical
S¥-inch unit.

NCCCSSErY

Tl 58 CALCULATOR and FC 100C
Printer — Legnu Library and electrical
enginearing modulas, Warth more than
£250. For sale al £200 or parl ex-
change for a 48K Spectrum. Tel: 01-
427 2563 after 6.30 pm

VIDEO GENIE, EG3003 16K Ram 12K
Rom, with VU meter and five issues of
Micro ‘B0, internal cassefte recorder,
£230 ono. Tel: David Hannigan —
Shrewsbury 790485 or write, Nills
Farm. Pontesbury, Shropshire SYS5
OYN

K101 BK cased Mono 2 Toolkit
joysticks, mini Eprom board, PSG
assembler, more software, £210 Tel
Bradiford (0274) 727635, after 5 pm

Sony s new 3'e-inch microfloppy disc drive.

However, before the Sony
system can be applied to any
of the big-selling microcompu-
ters. controllers must be de-
veloped.

These disc interfaces allow

the computer to access in-
formation from, and control
the operation of, the disc
drive.

Already Hewleti-Packard
has produced such a unit to
enable the Sony drive to be
used with its range of new
personal computers.

Acorn Computers is evalu-
ating the system for use with

its BBC machine. A spokes-
man commented “We are
looking to cut.the cost of disc
storage for the BBC machine,
but a system, if it 1s to be
adopted, would have to be
approved both by us, and by
the BBC.”

Dragon Data currently has
no plans to adopt the Sony
drive for its micro. Tony
Clarke, Dragon's managing
director, explained: “The 5%-
inch disc drive Dragon will
launch next Spring will include
a controller that will only

Continued on page 5

CEECEEEPPErEPEECCEREERCEEECEnine
You could win a fortune if you are the first
parson (o solve an intriguing new puzzle
called Lajix. Lojix has been designed hor
the 16K ZX81, For each puzzle that is
sold, E1 will be placed in an independent
bank account. The first person o send
the correct solubion 10 Us will win tha
contents of the independent account
The puzzie is recorded on a high quality
casseile and costs only £4, Chagques and
PO payable to; The Puzzieman, 13
Charry Tres Walk, Newpark, Mid-
Glamorgan CF7 BRG.

LT R ECCIPFEFFECEECET

DRAGON 32 FAMILY PROGRAMS
Ouality programs for all the tamily on cassed-
te. including Cuiz, Tunes, Battie, Maths
Finance. Oddyob Ringo and Sarah. Send
chiequa/P0 lor £5 1o
Shards Software, 10 Park Vale Courl, Vine
Way, Brantwood, Essex CM14 4UR

Gal & DRAGON 32 or TANDY colcur comp
fer? Then you need your own monthly
magazine “RAINBOW"' for colour campuier
users, Send £1.50 and large sae for semple
tssue 1o ELKAM ELECTRONICS (Dept. POF),
FAEEPOST, 28 Bury New Road, Prestwich,
M25 6L2. Telephone 061-T98

VIC20 cassatte unit. Super expander
books and over £60 of soltware. £230

WE GIVE YOU MORE—EVERY THURSDAY

M
T613 (24-hour service).

Continued on page 32




CAMPBELL SYSTEMS

The very best in machine code for
Spectrum and ZX81

SPECTRUM 16K GULPMAN. Game of the xxxMAN variety with 15
mazes, four chasers, laser defence, nine grades, nine speeds, demo
made, choice of joystick control. "' An exitraordinarily good program” raves
Boris Allan for Popular Computing Weekly. We think you will agree. £5.85.

SPECTRUM 48K MASTERFILE. Business/domestic filing and reporting
system. So flexible it is equally usable for your mailing lists, catalogues,
stock control . . . applications are endless. Fully user-defined data and
repont display format, dynamic variable-length file, records, and data items
Menu-driven, with powerful search facilities, sorting, total’average, update,
multiple independant files, printing. Yes, we aim to support Microdrive
when Uncle delivers. Nearty all the 8K we use is machine code, s0 you get
32K per file. Comes with example file and 12-page manual. £15.00.

SPECTRUM SPDE Disassembler and Editor, fast sell-relocating develop-
ment tool. Shows all Z80 op codes and operands. £5.95. We used it to
devalop the above.

ZX81 16K GULP Il. Almost identical spec 1o Gulpman. £4.75.

ZXB1 16K-64K. THE FAST ONE is the predecessor to Masterfile and it's in
usa all over the world now. Specilication very similar to Masterfile. £12.

All programs supplied double-recorded and mailed 1st class by retumn,
Prices include VAT and postage within Europe. SAE for full list.

CAMPBELL SYSTEMS

(Dept PCW)
15 Rous Road, Buckhurst Hill
Essex IG9 6BL, England

N
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NEED MORE ZX81 MEMORY?

WHY WAIT AnY LONGER, WHEN YOU CAN HAVE THE BEST 16K RAM PACK
AVAILABLE NOW FROM GROUND CONTROL? Built to high-quality standards using a unique design
of custom moulded plastic case and gold-plated edge connector, the RAM PACK clips on to the
ZX81 tightly, ensuring no “‘wobble” or disconnection problems. A switchable keyboard sounder is i
available inside the case as an extra, enabling faster entry of programs from the keyboard and less
eyestrain, due to the decreased amount of time necessary referring to the screen to verify data entry.
The sounder operates in fast mode and gives a beep every time a key is pressed. The RAM PACK is

memory mapped from 16384 to 32767, the same as the Sinclair 16K RAM.

PRICES. All inclusive for UK.

16K RAMPACK (S) ...... £24.95 ~.
16K RAMPACK ............ £19.95

European postage add £2. Others add £5. Mail order only.
Please make cheques, etc, payable to GROUND CONTROL
and send with orders to: Dept POC

Please send SAE or IRCs with any enquiries for the W
above or details of our 16K RAM and 1.0. BOARD g: Z

Hullbridge
still available at £32 for kit version. Essex SS56LT
Same-day despatch for cash, P.O. or credit card ENGLAND
orders, five days for cheques. Access and Bar-
claycard accepted. Telephone No: 0702 230324. 10 am to 6 pm

Ground Control
Alfreda Avenue

POPULAR COMPUTING WEEKLY
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Subscriptions

You can have Popular Computing Weekly sent
to your home: the subscription rate is £19.95 per
year, for addresses in the UK, £37.40 overseas.

How to submit articles

Articles which are submilted 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 praograms out of olher 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.

We cannol guarantee to return every submit-
ted article or program, so please keep a copy. If
you want to have your program returned you
must include a stamped, addressed envelope.

Accuracy

Popular Computing Weekly cannot accept any
responsibility for any errors in programs we
publish, although we will always try our best to
make sure programs work.

This Week

News 5
Sony micro-floppy disc,

Spectrum joystick.

Starfighter 8

A new game for Vic20 by Terence
Wilson.

Street Life 10
David Kelly talks to Tony Clarke (below)
of Dragon Data.

I .
Fa i 2

Reviews 12
Tim Langdell delves inside the Lynx.
Open Forum 14
Six pages of your programs.
Programming 26

BBC Assembler routines by Gareth
Jones.

Machine Code 27
Opcode reference.
Dragon 29

Tim Langdell explains how to create
user defined graphics.

Spectrum 30
Unifile module.
Peek & Poke Ky

Your questions answered.

Competitions 35
Puzzle, Ziggurat.

Copyright is an issue which seems to
recur with increasing regularity in the
micro world.

Over the past few months, a grow-
ing number of programs have
appeared based on popular books
and tv series such as the Hitchhiker's
Guide to the Galaxy. Unless permis-
sion has been obtained from the au-
thor and/or publishers, such programs
are breaches of copyright.

Little action has been taken so far,
mainly, | suspect, because most au-
thors and publishers are unaware that
these programs exist.

Software companies who want to
base programs around books and
films must obtain permission first.

While on the subject of copyright,
there has also been an increase in the
number of software libraries. Many of
these libraries, which hire out tapes at
about £1 a time, pay no royalties to the
authors of these programs.

Irrespective of the legal position,
software libraries should be morally
obligated to pay royalties (preferably
at least 20 percent) to program au-
thors. Even the public book lending
libraries have finally agreed to this
principle.

Next Thursday

Can you defend your base against the
maurauding invaders? Find out in Mis-
sile Strike — a new game for 16K ZX81
by David Lawrence.

Other features next week include a
look at the musical abilities of the Atari,
Vic20 and Dragon 32. Jon Chambers
compares these modern micros and
sees how they measure up to Mozart
and Beethoven.

Also next week, Colin McCormick
presents a machine code monitor for
the Vic20.

e m e

Whitcomb Street, London WC2 7HF.

Subscribe to
Popular Computing Weekly

| would like to subscribe to Popular Computing Weekly.
Please start my subscription from the ...

| enclose my cheque to Popular Computing Weekly, for
£19.95 for the UK — £37.40 for overseas.

Please send this form, and cheque, 1o Popular Computing Waekly, Subscription Depl., Hobhouse Court, 19
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7 LEVELS, RAPID FIRING, LASER SHIELD, MOTHER SHIP. THE ADVENTURE GAME THAT'S FOR REAL 111! '
RE-FUELLING, SMART BOMBS, 3 WAVES, HIGH SCORE £6,000 PRIZE! FREE HIT SINGLE! 48K ZX SPECTRUM
SPECTRUM VERSION HAS SOUND AND GRAPHICS. ONLY (18K ZX81 VERSION NOW AVAILABLE)

£4.50. FOR SPECTRUM OR 16K ZXB1. F.C.W. "ONE OF THE )

BEST SINCLAIR GAMES YET", Y.C. "THE ACTION IS FAST."

AND NOW SPECTRUM SCRAMBLE
“CONDITION RED", M/CODE ACTION, 8 DIRECTIONAL
KEYS, MISSILES, FUEL DUMPS, METEORS, USER
GRAPHICS, SOUND. MOVE, FIRE AND BOMB AT THE SAME °
TIME. HIGH SCORE, FAST ACTION AND DELIVERY. £4.95
“ZX81 CONDITION RED", ZX81 VERSION. MOVE UP/DOWN,
FIRE LASERS. FAST M/CODE. HIGH SCORE TABLE. BY
ARCADE GAMES FOR ZX81 USERS. £3.95. : -
DRAGON, ZX81, SPECTRUM PROGRAMS WANTED -4 : ~ Ltd. (PCW I

WORK FORCE. 140, WILSDEN AVENUE, LUTON, o
BEDS.

Il

SPECTRUM — ZX81

“e STARSHIP ENTERPRISE NEW! ZX81-COMPILER

Soar through the stars as a starship commander in this Yes! Now you can write machine code on your ZX81. No more
exciting new space ship simulation. This new, advanced version messing about with assemblers and disassemblers simply type
of Startrek uses the full colour graphics and sound facilities of in the BASIC program and the machine does the rest
| modern micros. Full 30 = Klingon attacks, graphic hyper-warp. OMLY £5.95
plus all the n tartrek features and a whole lot more

add up to one of the best games in the galaxy! ZX81 ARCADE ACTION (New low prices]

45 Spectrum £5.85 MUNCHER Exciting pacman game for the ZX81 £4.95
ASTEROIDS “Just the thing for asteroid addicts” £4.95

OR BITER - ;
INVADERS "Probably the best version of INVADERS" £3.95

ast ar |(" urous action s ',-\.'h.j", you |_;|tfr" in Lhis amaZing

wgram for the ZX-Spectrum - ALIEN-DROPOUT Exciting ORIGINAL arcade game £3.95
entirely inm/c code and has full arcade

ers, reverse, hyper-space, continuous STARTREK YES! youcan bea sr.ar'ﬁhip commander £3.95

s, plus humanoids, landers, mutants and . :
16K ar 48K Spectrum £5 95 GRAPHIC GOLF 18 graphically displayed holes £3.95

l.}!-. ende

ORBITER
features, including st
scomng and sound effec
all the other alien nastie

| | softwe
Silvers -'11"

GENEROUS DEALER DISCOUNTS AVAILABLE
Silversoft Ltd, 20 Orange Street, LONDON WC2H 7ED e ey T

SUPERWUMPUS An underground adventure £3.95 | |
|
g GROUND ATTACK GAMES PACK 1 Fantastic value for maney, nearly SOK of
| Survival is the name of the game in this exciting Scramble- programs on one cassette! Only £3.95
type arcade game for the ZX-Spectrum T e S e e ety St S et
Your mission 1S to plot your spaceship through tortureous | T |
caverns while destroying the enemy missile launchers and fuel Please send me
| dumps | | enclose a cheque /PO for |
GHf:]LI?\J[]ﬂ-'T!kI'K S Written c J"wulrrsI\-mnmr*unru ode A0S0 H CeoUe 2
And has fu ade fegtures inch ors, bombs, explosions | Name |
| continuo ring and sound eff S [H s rockets, fuel dumps
| and airborne aliens 16K or 48K Spectrum £5.95 | Addiass . I
f'«'l\, hiring, lending or copying (except be ackup) of Silversoft l

s stmctly forbidden l..llThl ut written permission from |

\.
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Sharp products and
profits increased

TWO new Sharp microcompu-
ters have gone on sale in Japan
at the same time as the com-
pany has announced increased
profits for 1982,

Selling at £175, the MZ-700
has 64K Ram. A colour prin-

Sinclair
joysticks for
Spectrum

SINCLAIR is to produce its
own joystick for the Spectrum
microcomputer.

The device will plug into the
edge connector on the Spec-
trum and is of the switching
type. It will be able to recog-
nise eight directions and have
a ‘fire’ facility. Software being
developed now by Sinclair will
be compatible with the new
device.

The Sinclair joystick is plan-
ned for launch early next year
but no price has so far been
decided.

Kempston Electronics
already market a joystick com-
patible with the Spectrum
which is priced at £19.95.

Sony micro-drive
from page 1

operate up to B0 tracks per
inch. With the Sony discs’ 135
tracks per inch you would
either not be able to use them
to full capacity, or you would
need to design a new disc
operating system to run them.
Such a system — a direct
memory access system —
would cost us about £80. Our
5Ya-inch drive will be complete
with its own operating system
and cost about £250."

Sinclair sceptical
Martin Brenan at Sinclair
Research was sceptical that
the Sony drives would find
application with the Sinclair
Spectrum. “Although a flop-
py-disc based system will be
much faster than the Sinclair
micro-drive — which has a
three-second access time — it
is also more than four times
the price. Our micro-drive,
when it comes out, will revolu-
tionise mass storage thinking.”™
At £235 for the disc drive
plus about £80 for the operat-
ing system the Sony micro-
floppy would offer 437K of
storage.

ter is also available for the
computer, priced at £85. At
about £690, the MZ-3500 has
128K Ram and single disc
drive. High sales are antici-
pated and the Japanese com-
pany hopes to produce 20,000
MZ-T00s and 5.000 MZ-3500s
per month. As yet there are no
plans to launch the machines
in the UK.

The computers are an exten-

sion of Sharp’s MZ range.
Both of the other MZ compu-
ters are available in Britain:
the MZ-80A at £549 and the
MZ-80B at £1,034 — each
with built-in cassette drive and
display.

The Japanese company has
reported intérim pre-tax pro-
fits up 19.4 percent to over
£47m. Full vear net profits are
expected to top £54m.

Cromemco launches
new system for £1100

CROMEMCO'S Personal
Computer is scheduled to go
on sale in the UK by the end of
December.

The basic C10 umt is
ZB0A-based with 64K Ram
and 24K Rom, RS232, parallel
and serial printer ports. It is
supplied with integral 12in
green screen monitor, but
without keyboard, for £795. A
keyboard is available at £140,
a 5Y%e-inch floppy disc drive
costs £395, and a low-speed
daisy-wheel printer is £5635.

With a 25 x B0 character
display, 20 function keys, four
character sets (three text, one
graphics). and capable of run-
ning CDOS (Cromemco’s CP/
MR software compatible sys-

tem), the machine emulates a
large-scale unit.

The Personal Computer will
be marketed in the UK as the
C10 SuperPak. This option in-
cludes the C10 unit, keyboard,
single disc drive and three
software packages. The soft-
ware packs are the Cromemeo
Word Processing Pack, 32K
Structured Basic and Financial
Spreadsheet calculator. The
C10 Superpak will cost £1095,

Like the rest of Cromemco’s
range of microcomputer sys-
tems, the Personal Computer
will be available from usual
UK importers including: Mie-
rocentre Litd, 30 Dundas
Street, Edinburgh and Comart
Ltd, St Neots, Cambridge.

Plans for
50 more
IT Centres

INFORMATION TECH-
NOLOGY Minister, Kenneth
Baker, has announced plans to
set up 50 more IT Centres.

This means that 150 centres
are now proposed. Of the 100
first planned in 1981, 27 are in
operation and 32 more have
been finally approved.

The expansion is to go
ahead despite cnticism that
the present IT Centres are
lacking in training material.
Kenneth Baker said that the
IT Centres were “one of the
most effective initiatives in
post school training.”

Youngsters going through
the scheme are for the most
part without formal education-
al qualifications and most of
the new centres announced
will be located in high unem-
ployment city areas.

Kenneth Baker.

Dragon Users
Group

EVERYONE who buys a
Dragon 32 microcomputer is
being offered free membership
of the Dragon Users Group.

The group is being orga-
nised by Dragon themselves
and will publish its first free
users’ newsletter before the
end of the year. The issue will
feature software and hardware
news and programs for the
Dragon.

Teletext on
BBC micro
in January

ACORN has begun manufac-
ture of its teletext adaptor for
the BBC microcomputer.

The receiver will only be for
use with the BBC Model B
machine and will take the form
of a hardware/software com-
bination. It will eonvert the
computer to access the teletext
system and down-load tele-
software at a rate of 128K per
second.

The adaptor has two parts: a
main unit which connects to
the computer through the
IMHz bus and a plug-in Rom
which must be fitted into the
computer.

Awvailable in early January,
the complete unit will cost
225,

Competition

Nick Lambert.

ROY Butterfield of Keighley,
Yorkshire, has won a Dragon
32 in the Popular Computing
Weekly Whizzkid '82 competi-
tion,

His winning Auto-Sonics
program provides more than
20 different sound effects for
the ZX Spectrum. You can
vary the tone and tempo of
each sound to create your own
individual effects.

The Auwuto-Sonics program
was chosen from more than 70
entries by Popular Computing
Weekly Editor Brendon Gore
and Quicksilva’s Nick Lam-
bert.

Other programs to be com-
mended in the competition in-
cluded Kevin Kirkland's Gob-
ble Garden, Peter Donn’s
Snakes and Ladders and Silas
Patrick’s Woods of Winter
adventure,

A special mention goes to
Michael Kern of Paris, our
first overseas entrant.
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NEWSOFT PRODUCTS

16K SOFTWARE FOR
SINCLAIR ZX81 AND SPECTRUM

3D SPECTRAL MAZE |

Fast action. 3D maze. Superb plot and draw routines. Make this specially
commissioned program one thal you musl see
SPECTRUM ONLY

SECRET VALLEY
A complex role-playing adventure with greal graphics and full sound
effects!
ZX81 OR SPECTRUM

TIME BANDITS
Two programs for the price of one! Side A has five fast action gamaes.
Practice them now before running Side B or you will not survive long in this

magical adventura.
“Perhaps the most original of the new graphic adveniure games
(Eric Deeson, Your Computer, November).
ZX81 OR SPECTRUM
THE GREAT WESTERN

Arcade Adventure in the Wild West. Shoot Moose, hunt the gold or fight the

Indians. You have to be fast to survive the journay
ZX81 OR SPECTRUM

ROULETTE

Tha Original Microcomputer Roulette. The only program to allow all legal
bets within 16K. Excellent graphics. Can be used o test any system!
ZX81 OR SPECTRUM

The Black Bwarfs Lair

An impossible chase through the underground tunnels of the Black Dwarls
Caverns. Virtually unbeatabie. Try it if you dare.
SPECTRUM OMLY

Cassetles £4.95 each — £8.00 for any twa.
Please specily which version required — ZX81 or Spectrum

NEWSOFT PRODUCTS
12 WHITE BROOM ROAD, WARNERS END
HEMEL HEMPSTEAD, HERTS, HP1 3PU

GEMINI
SOFTWARE

ZX81 (16K) SPECTRUM (48K)
STARTREK

Features an 8 x B Galaxy, Klingons and Starbases, short and long
range scans, Torpedoes and Phasers, Computer elc.

PLUS Normal er Hyperdrive: choose your speed but watch the
energy level.

Galaxy Map: keep track on where you have been. Also, shows
whether any Klingons remain there, and where the starbases are.
Visual display of Enterprise’s position and movement.

Visual display of photon torpedo.

Meassages from crew members.

5 levels of play. And much more.

Cassette plus full instructions.

ZXB1 £4.95
Spectrum £5.95 (colour and sound too)

Sae for other programs.

GEMINI SOFTWARE

36 BADMINTON ROAD, LEICESTER LE4 7RQ
TEL: (0533) 64915

KEMPSTON (MICRO)
ELECTRONICS

PRICE BREAKTHROUGH!

SPECTRUM JOYSTICK complete with interface
and full instructions for use in basic. £19.50 inc VAT

ZX81
KLIK-KEYBOARD

This is a moving keyboard with
41 real keys that fits in the
recess left after peeling off the
exisling 'touch sensitive’ mem-
brane keypad.

NEW! ZX81 AUTO REPEAT MODULE...... £6.50
ZX SPECTRUM PPI PORT .......ccconueranananans £16.50
ZX TWO-SLOT MOTHERBOARD.............. £16.95

ZX STACKABLE CONNECTOR ................

SEE US AT THE NORTHERN COMPUTER FAIR
25-27 NOVEMBER

This is a most attractive keyboard which will enhance the
appearance and improve the performance of your ZX81. Why
pay more for an oversized keyboard?

PLEASE NOTE OUR NEW ADDRESS
Cheques/Postal orders made payable to:
KEMPSTON (MICRO) ELECTRONICS
180A Bedford Road
Kempston, Bedford
MK42 8BL. Tel: 0234 852997

Please add £1 for postage. Delivery 21 days from receipt of
order. SAE in all correspondence please.

P XAVIERSINE 1
HIGH RESOLUTION PLANNERS for the 1
SPECTRUM
and the
DRAGON/TRS 80

Featuring full screen — 256 x 192

ONLY £3.00 including postage
PLEASE STATE WHICH COMPUTER

XAVIERSINE
SPECTRUM SOFTWARE

PONTOON: Play against the machine, the Banker.
* Gambling
* Reshuffle at Pontoon
* Full graphic display
With STAKEOUT: A fruit machine.
* Nudge. * Hold. * Cancel Hold £4.00

CHARACTER PROCESSOR

This is not just a generator, this is a processor. The
program allows the user to: Build, Alter, Rotate,
Invert, Move and Exchange as well as Selective
Saving, Verify and Loading. £3.50.
All prices include postage and packing
Cheques payable to Xaviersine

IXIAIVIT[EIRISTTINIE]
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THE WORKING
SPECTRUM

A LIBRARY OF PRACTICAL SUBROUTINES

AND PROGRAMS
By David Lawrence

The Working Spectrum is based on a collection of solid, sophisti-
cated programs in areas such as data storage, finance, calculation,
graphics, household management and education,

There is also a chapter of utility routines including a Basic renumber-
ing program which can handle GOTOs and GOSUBs. i

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
modules which, once understood, can form the basis of any other
pragrams 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
programs for themselves.

Expert or novice — whatever your experience, you will find this the

THE WORKING

SPECTRUM

A LIBRARY OF PRACTICAL
SUBROUTINES AND PROGRAMS

| Please send me a copy of The Working Spectrum. I
I | enclose a cheque/postal order for £5.95.

Please make your cheques payable to Sunshine Books. I
Please send your order to The Working Spectrurn, Sunshine I

most useful and valuable book for the Spectrum.

7HF.

We can normally deliver within four to five days.

I
I
| Books, Hobhouse Court, 19 Whitcomb Street, London WC2 I
I

FINANCIAL MODELLING
| CASH FLOW FORECAST
| BUDGETTING

13 columns
number of rows dependent on memory
used

Row and column arithmatic
incl. % calculation
Each row on screen if needed
Printout for columns wanted

Extensive manual

For SPECTRUM 48K only
£40.00 incl.
C.P.S.

14 Britton Street
London EC1M 5NQ
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ZX SPECTRUM SOFTWARE

SUPERDRAW 16  £5.00

List of Features

@® 16K Spectrum graphics
pack

@ Full screen high resolu-
tion colour

@ Moving cursor control

@ Large alphabet facility

@ Pictures saved on cas-
sette

@ Automatic “'slide show”
option

® Menu driven, easy to
operate, crash proofed

@® Documented to usual
high Video Software
standard

@® Demonstration slide
show

@ Audio commentary on
reverse of cassette

SUPERVIEW 48 £5.00

List of Features
@ 48K Spectrum personal
viewdata

@ Page creation with mov-
ing cursor

@ Large alphabet option

® 48 full screen two colour
pages OR

@ 24 full screen full colour
pages

@ Random page recall

@ Continuous page rotate

@ Print option

@ Full operating manual to
our usual standard

@® Audio commentary on
reverse of cassette

VIDEO SOFTWARE LTD
Stone Lane Kinver, Stourbridge,

West Midlands, DY7 6EQ

Prices include VAT, P&P Immediate delivery.
Full range of ZX81 software still available.




A new game for Vic20
by Terence Wilson

In the aftermath of the Alderean wars, the
Galactic Federation has broken up. Indi-
vidual star systems have set themselves
up as mini empires. Communications be-
tween the different reaches of the galaxy
have broken down.

Born on the planet Deneb, you grew up
in the shadow of a tyrannical warlord. But,
you were not content to remain a dirt-
scratcher — one of the planet bound. You
wanted to become a spacer.

Stealing one of the warlord's ships, you
escaped from the Deneb system, hotly
pursued by the warlord's imperial guard.
As a rebel starfighter, without a home
system, you are on your own against
Deneb and all the other burgeoning
empires.

Starfighter runs on an unexpanded
Vic20. You control a laser cannon with
which you must shoot down as many
enemy ships as possible. But, watch out
for the meteors. They are made of anti-
matter. Hitting a meteor will cause a chain
reaction that will blow up the universe.

Starfighter

Your score and the stardate are display-
ed at the top of the screen. The list of
variables and program notes are as fol-
lows:

LIST OF VARIABLES
A(l)=DIRECTION OF LASER
SC=SCORE

A=INPUT FROM KEYBOARD
B=0LD POSITION OF LASER
X=NEW POSITION OF LASER
S2=50UND REGISTER
Vi=VOLUME REGISTER
HS=HIGH SCORE

Af= YOUR RANKING

PROGRAM NOTES

Lines @ to 7 sef up the variables and the screen
Line B inputs the players move

Lines 13 to 21 calcuwiate the new position of the laser
Linas 22 to 30 print out the player's laser

Lines 42 to 44 work out the points fo be added lo the
player's score

Lines 49 to 83 print oul the instructions

Lines 85 to 107 print oul the player's score, the high
score and the ranking achieved.
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The number

of the
beast

David Kelly talks to Tony
Clarke about the Dragon 32
and its prospects.

That the manufacturer of Corgi model cars
should branch out and produce a highly
successful microcomputer always seemed
faintly bizarre.

And, indeed, three weeks ago Mettoy
was forced to sell more than 80 percent of
the Dragon venture to help overcome
spiralling debts arising from the collapse of
its toy market.

At the time, however, looking out from
within Mettoy, the move seemed perfectly
natural.

The Dragon 32 was the brain-child of
Mettoy director, Tony Clarke. Having pur-
sued a dual career as management con-
sultant and electrical engineer — ending
as financial director of Mettoy — he was in
an ideal position to spot the potential.

Two years ago Tony bought an Apple for
himself. “I started to look at what it did —
and to compare it with the other machines
on the market,” he explains. "It struck me

Twenty-four-hour soak-testing.

that our company could do a better job —
in terms of value for money.

“Mettoy is a strange animal. It has
€enormous resources — machine tool mak-
ing, plastic moulding, high-volume manu-
facturing capacity and marketing skills. All
the things in fact that infant computer
manufacturers lack.

“If you look at most of the British
microcomputer manufacturers, they do not
have the organisational and non-
computing skills necessary for producing a
high-volume product. They end up sub-
contracting much of that work out —
leading to all sorts of problems.

“Mettoy has 200 plastic moulding
machines of various sizes and over 1000
assembly workers used to working on
small intricate assemblies.”

So Mettoy appeared well placed to

-y

Tony Clarke, Dragon managing director designate.

produce a computer — especially since it
has dabbled in electronic products before
— like radio-controlled cars. In addition,
Mettoy was very keen to diversify,

The company has shown a financial
deficit over the last two years totalling
£5.6m, caused by the collapse of its
traditional markets. Mettoy has always
regarded the three to 14 age range as the
purchasers of its toys. In the last couple of
years all that has changed. It now sells to
three- to eight-year-olds. The over-nines
now buy electronic goods — computers,
video games, tape recorders and televi-
sions.

*So an ex-employee of Mettoy — Gerry
Quick (who did a PhD in computer science)
and |, got together,” says Tony. And the
result of those discussions formed the
basis of what is now called the Dragon.

“I looked at the various available micro-
processors. We had a major advantage
over other manufacturers in that we were
not committed to any particular processor
— such as the Z80 or 6502. The 6809
which was chosen for the Dragon was
particularly suitable for graphics — its
16-bit register makes them fast. We also
chose the SAM (Synchronous Address
Multiplexer) chip which carries out many of
the functions that would usually go into
Rom on a Z80- or 6502-based machine.

“The combination of these two chips
makes the computer very cheap to manu-
facture and very powerful in use.

“We chose Microsoft Basic because it
was there — and we didn'’t have to get the
whole of the UK debugging the software in
service — all that was already done.
Microsoft is very powerful. The 16K Rom
gave us all the features we wanted and
easy-to-use graphics. We took the version
of Basic from Microsoft that is used on the
Tandy Colour Computer and wrote our
own input/output drivers. That is why the
Dragon is faster than the Tandy.

“In September 1981 we pursuaded the
Mettoy Board to agree to the manufacture

Street Life Street Life Street Life

of a prototype — and the PATS Centre in
Cambridge was engaged to build it. The
Board took a lot of convincing that they
should give the go-ahead. In the end |
pursuaded them to hold a board meeting
down at the 1981 Personal Computer
World show. They saw hundreds of kids
hammering away at keyboards program-
ming micros in ways they couldn't begin to
comprehend and they were convinced!

“The prototype was finished at the end
of November. When they saw what it could
do they gave full agreement to the project
and the PATS Centre was confracted o
engineer the production.”

The Dragon 32 went into production in
July this year. Its launch, manufacture and
sales have all gone off untarnished by the
kind of production difficulties which habi-
tually plague its rivals.

“The reason for that is quite simple,”
explains Tony. "‘Mettoy is a manufacturing
company. lts whole life is devoted to
production in high volume, and we just
tapped into that resource. A few thousand
Dragons per week really makes very little
difference to the plant at Swansea. |
suppose Mettoy must make getting on for
half a million Corgi toys every week.
Besides, at the moment, assembly of the
boards is being carried out by Race
Electronics in Llantrisant.

“When we designed the Dragon we
tried to make it well built and good value
for money. We could have made the
Dragon a 16K machine and done just as
well with it — but that is not our philosophy.
Ram is cheap if you design it in in the first
place — and we are not into ripping people
off. We tried to make it robust — and we
gave it a good keyboard. That board costs
ten times more than the one on the
Spectrum — but it was worth it. I'm
convinced that it is one of the reasons the
Dragon sells.

“It was really designed with my own
family in mind — | have three sons aged
between 10 and 15. Their interests are in
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graphics and in games. On the Apple we
had at home, the graphics were difficult to
get at. | decided the Dragon must have
fast, easily-accessible graphics — so it
has the Draw, Circle, Line and Paint
commands. And it has been designed to
be well suited for games playing.

“A lot depends on production — our
oniy constraint at the moment. We are now
tuming down retail orders for Christmas
and only taking 1983 orders. Even so we
will produce 30,000-35,000 machines this
year.

Assembling and quality-checking.

Street Life Street Life Street Lie Street Life

“It was a very positive decision to sell
the Dragon in high street shops. At £200
the machine is a considered purchase.
There is only so much information you can
get from an advertisement — and actually
being able to try out the machine in the
shop is very important. You can't do that
through mail-order.

“All the big chain stores are going
through a transition period — they are
learning that they cannot sell computers in
the same way as a tv or hi-fi. The big
multiples will, | am sure, end up with
special micro display areas within the
stores staffed with people who know what
they are doing. A computer is a specialist
sale.

“We see a great future for the Dragon. It
will continue as a product at least until
1985 with enhanced features. It is big —
and the inside can change an awful lot
without needing to change the moulding.

“February or March next year should
see a disc-operating system and discs.
The disc controller will operate any 40 tpi
or B0 tpi 5%in double- or single-sided disc
drives. We will be offering a 40 tpi drive.
The operating system and discs will be
available together for around £250.

“We have more or less finished design
work on a mulli-tasking operating system
for the machine — an 0S89 system. Using
it the Dragon will be able to do more than
one thing at a time. The 0S9 system can
also support a whole range of compilers —
Forth, Pascal, Cobol, Unix and 09-
structured Basic, all of which will enhance
the value of the machine to the serious
micro user.

“We will also do a special version for
use in education — with built-in RGB
monitor and cassette player — and a
networking system is being developed.

“There will be an expansion box early
next year, giving a 64K Dragon. The
expansion kit will include the OS9 system,
an editor/assembler, and O9 Basic — all
for less than £150.

"*The whole theme from Dragon is good
quality and good value for money — and

we try very hard not to offer what we don't
have. We will be going for Roms on the
disc-operating system in the next two or
three weeks — and we will announce the
launch to the public at the time we can
manufacture it, and not before.

“As the machine grows, software is
going to become more and more impor-
tant. We have a range of small business
software — using the disc system —
planned for the Spring. This will be fol-
lowed by more games, home utilities —
again making use of the discs — and a
range of educational software for schools."

All of which explains Mettoy's decision
to sell Dragon to a consortium in which it
holds only an 18.61 percent share. Such
an ambitious development program re-
quires considerable capital expenditure —
expenditure which Mettoy at present can ill
afford.

The sale — giving Prutec (the Prudential
Group's high-technology investment com-
pany) a 40.74 percent stake in Dragon
Data — will raise £2.4m to fund the
development programme. Mettoy retains
the option to buy back into the company, to
the tune of 35 percent, in 198485, and will
continue to manufacture and assemble the
body of the Dragon micro.

“Dragon Data will manufacture between
150,000 and 200,000 machines next year
of which at least half will be exported, first
to Europe and then the US and Japan. The
only problem is compatibility with the
various tv systems. We will have a SECAM
version for France in a few weeks. NTSC
is easy, and of course we already have a
PAL version.

“Dragon also has an entirely new
machine, scheduled for the third quarter of
1983. It will complement the Dragon — not
replace it — and is aimed at another very
specific undeveloped area of the market. It
will not be 6809 but will run both 6809 and
68000 software.

“We may call it the Super Dragon — but
we will sort out the name when we get a
little closer to it!”
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The Lynx:
pause for
thought

Tim Langdell presents the first
review of the 48K Lynx from
Camputers — a low cost micro
that is equally at home in the
house or the office.

A £225, the Lynx from Camputers of
Cambridge promises 1o be one of the
most exciting new micros to arrive on the
scene this year. It offers 48K of Ram as
standard, expandable almost without limit
in 64K blocks, and 32K of video memory
(leaving 16K of workspace) expandable fo
64K for even higher resolution graphics. Its
Basic is among the most advanced avail-
able, and its potential for future expansion
is among the best there is.

The heart of the Lynx is a Z80A CPU as
used in the Spectrum, ZX81, early Tandy
machines and the Research Machines
3B0Z. The Z80A is probably the most
advanced 8-bit CPU presently available
(although lovers of the 6809 may argue
differently). It has a well-structured
machine language which makes the de-
sign of a sophisticated micro relatively
easy compared with the less sophisticated
6502 chip (as used on the BBC machines
for instance). However, using the Z80A
with more advanced high-resolution colour
micros can lead to problems with screen
handling — but more of that later.

The Lynx comes with 48K of Ram and
16K of Rom. Of the 48K Ram, 32K is used
as video Ram allowing a bit-addressable
high-resolution graphic display of 248 by
256. The eight available colours are bit-
addressable, too. Thus the Lynx can put all

The Lynx.
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The 48K Lynx.

eight colours in a single character square,
unlike its nearest rivals the Spectrum or
the Dragon 32. The text is 40 columns by
24 rows and is thus teletext compatible —
again unlike the Dragon or the Spectrum,

The Ram can be extended indefinitely in
banks of 64K, much as the NewBrain can
be. Being Z80A based and capable of
such Ram upgrade, the Lynx is able to run
CPM TM, unlike all other micros in this
price range. Although the video memory is
standard at 32K, it can be upgraded to 64K
by a very simple modification, giving 80-
column text display instead of the regular
40-column version. The potential for the
business market is clear. Moreover, a disc
drive card which plugs inside the casing
will become available soon. It has an
RS5232 interface as standard, and a para-
llel interface is an integral part of the disc
card.

What Camputer's programming expert,
Davis Jansons, has managed to cram into
the 16K of Rom in the Lynx is quite
incredible. He has created a new Basic
with similarities to Microsoft, BBC Basic

John Shirreff and Davis Jansons.

and Sinclair Basic, too. The Lynx's Basic is
structured as the BBC machine’s is — with
Procedures, If-Then-Else, and so on— but
goes further than the BBC by having While
and Wend, too.

Davis has made the entry of machine
code from Basic a superbly easy task for
the more serious programmer. The
keyword Code has been included to indi-
cate that what follows are Hex bytes of
machine code. The keyword Call then
enables the user to call the machine code
routine from Basic and Lctn xxx allows the
user to indicate that the machine code
routine is in line number xxx. All of which
adds up to an extremely useful tool.

The more usual Basic keywords are, of
course, also there, with many enhance-
ments. For instance, as well as offering
Golo and Gosub, the Lynx offers Golo
Label and Gosub Label which allows the
user to give a subroutine or part of a
program a label rather than refer to it by its
starting line number. The Spectrum also
effectively supports such a facility because
it will allow numeric variables to have full
names. However, the Lynx, while only
allowing single character variables, does
offer a more obviously structured Basic.

The attention given to making programs
clear, easy to read and write, is laudable.
Camputers has even made the Lynx's
listings indented, with For-Next loops
being more indented than other state-
ments, and so on. While this feature is
possible on the BBC machines, too, itis a
relief not to have to type in additional
commands to achieve this useful feature.

In brief, then, the Lynx's Basic is superb-
ly complete, offering many Iuxuries such as
auto line numbering, deletion of line num-
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bers, direct entry to the monitor (Mon),
renumber, and even a keyword Ext which
allows the user to add extra Basic
keywords called from Ram or stored on
Eproms or Roms.

Davis Jansens has aimed to make Lynx
Basic among the fastest around. While no
‘bench test’ type figures are available yet,
running many standard tests of speed on
the Lynx puts it in a class alongside the
BBC machines.

However, while the Lynx Basic's speed
of execution is fast, its screen handling is
rather slow. This seems to be due to the
inherent problem of screen handling with a
ZB0A when high resolution colour and
graphics are being supported. When dis-
playing to the screen, the Lynx seems fo
be several orders of magnitude slower
than machines using the 6502 (such as the
BBC) or the 6809 (such as the Dragon).
This is a great pity, given that the availabil-
ity of colour definition at the pixel level
makes the writing of colourful games very
tempting — without recourse to good
machine code writing though, fast-moving
games on the Lynx may not be possible.

This said, there is no other micro for its
price (except perhaps the recent MPF2
from Multitech) that allows true high reso-
lution colour. The Lynx also has many
built-in graphics commands such as Draw,
Move, Plol, Paint, Ink and Paper (at least
some of Sinclair Basic has caught on). The
Lynx also offers a Window facility, en-
abling the user to define a text window
within the normal screen area — much as
the BBC machines do.

Autorun

As with the ZX Spectrum, programs can
be Saved to tape followed by both a name
and Line which causes the program to
autorun upon Leoading. Unlike the Spec-
trum, though, the Lynx makes it easy to
have Appended (ie Merged) programs
autorun, too.

Other non-standard features also, are
rather nice. For instance, the Lynx has an
immediate calculator mode where you
simply type in the numbers, eg 4«65, no
keywords such as Print being necessary.

Whereas you would normally type in a
program in full on the Lynx, as with most
machines, it is also possible to have
Spectrum-like single-key entry of just ab-
out every command. Simply press the
Escape key along with any of the main
keyboard keys. This feature is excellent,
and once again shows the great deal of
thought that has gone into the Lynx.

The keyboard also deserves a mention,
as does ils general appearance. The
keyboard is among the best | have used on
a micro — standing alongside the BBC
machine as my favourite for touch-typing.
The guality seems up to the standard of
many word processors at least. The casing
of the Lynx is both functional and elegant
— the sort of design which would be
equally suited to the home as to the office.

The room for expansion of this machine
is very good indeed. A 5vin disc drive

Lynx computer and printer.

should be available soon, and a 40-way
bus at the rear of the machine brings out
most of the connections necessary for
hardware additions. The Lynx comes stan-
dard with rgb+sync, composite video and
pal outputs all available from sockets at
the back.

In conclusion, Lynx seems to have struck
a very good middle ground in trying to
please the serious user, the first time
buyer of a home computer, and the small
business user. In many ways the Lynx
must rival micros costing at least twice as
much (such as the BBEC model B and new
SuperBrain) in the business sector, as well
as offering extremely strong competition to
micros in the £175 to £225 region such as
the Dragon 32, the Vic and the 48K
Spectrum.

The Lynx is perhaps less well equipped
than some others in the market for games
playing (the screen handling is slow, and
there is no ready provision for joysticks or
plug-in Roms), but it does offer a full eight
colours in true high resolution which no
other similar-priced micro can offer.

All in all, the Lynx is excellent value
at £225 for the standard 48K version.

Taking a closer look at the Lynx.

18 NOVEMBER 1982
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Sinclair ZX Spectr

16K or 48K RAM...
full-size moving-
key keyboard...
colour and sound...
high-resolution

graphics...
From only

£1251

First, there was the world-beating
Sinclair ZX80. The first personal computer
forunder £100.

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they've sold over 500,000 so far, to make
Sinclairworld leaders in personal
computing. And the ZX81 remains the
ideal low-cost introduction to computing.

Now there's the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that’s
unrivalled.

Professional power-
personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power.

You have access to arange of 8
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics.

You have the facility to support
separate data files.

You have a choice of storage capa-
cities (governed by the amount of RAM).
16K of RAM (which you can uprate later
to 48K of RAM) or a massive 48K of RAM.

Yet the price of the Spectrum 16K
is an amazing £125! Even the popular
48K version costs only £175!

You may decide to begin with the
16K version. If so, you can still return it later
foran upgrade. The cost? Around £60.

Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptor and all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together represent a
detailed course in BASIC programming.
Whether you're a beginner or a competent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional-level computing.

There's no need to stop there. The
ZX Printer—available now - is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives far
massive amounts of extra on-line storage,
plus an R5232 /network interface board.

L PRINT

Key features of the
Sinclair ZX Spectrum

@ Full colour-8 colours each for
foreground, background and border,
plus flashing and brightness-intensity
control.

@ Sound-BEEP command with variable
pitch and duration

@® Massive RAM =16K or 48K.

@ Full-size moving-key keyboard- all
keys at normal typewriter pitch, with
repeat facility on each key.

® High-resolution—-256 dots
horizontally x 192 vertically, each
individually addressable for true high-
resolution graphics.

® ASCI| character set—with upper-and
lower-case characters.

® Teletext-compatible—user software
can generate 40 characters perline
or other settings.

@ High speed LOAD & SAVE-16K in 100
seconds via cassette, with VERIFY &
MERGE for programs and separate
data files.

@ Sinclair 16K extended BASIC -
incorporating unigque ‘one-touch’
keyword entry, syntax check, and
report codes.




ZX Spectrum software on
cassettes —available now

The first 21 software cassettes are
now available directly from Sinclair.
Produced by ICL and Psion, subjects
include games, education, and business/
household management. Galactic
Invasion...Flight Simulation...Chess. ..
History...Inventions...VU-CALC...VU-3D
...47 programs in all. There's something
for everyone, and they all make full use
of the Spectrum’s colour, sound and
graphics capabilities. You'll receive a
detailed catalogue with your Spectrum.

RS232 /network
interface board

Thisinterface, available later this
year, will enable you to connect your
ZX Spectrum to a whole host of printers,
terminals and other computers.,

The potential is enormous. And the
astonishingly low price of only £20is
possible only because the operating
systems are already designed into the
ROM.

— | [ — ||

Sinclair Research Ltd, Stanhope Road,
Camberley, Surrey GU15 3PS.
Tel: Camberley (0276) 685311.

The ZX Printer-
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASCIl character set-including lower-case
characters and high-resolution graphics.

A special feature is COPY which
prints out exactly what is on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters persecond, with 32 characters
per line and 9 lines per vertical inch.

The ZX Printer connects to the rear of
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
fullinstructions. Further supplies of paper
are available in packs of five rolls.

The ZX Microdrive-
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are set to
change the face of personal computing.

Each Microdrive is capable of holding
up to 100K bytes using a single inter-
changeable microfloppy.

The transfer rate is 16K bytes per
second, with average access time of 3.5
seconds. And you'll be able to connect up
to 8 ZX Microdrives to your ZX Spectrum.

All the BASIC commands required for
the Microdrives are included on the
Spectrum. :

Aremarkable breakthroughata
remarkable price. The Microdrives are
available later this year, for around £50.

How to order your ZX Spectrum

BY PHONE-Access, Barclaycard or
Trustcard holders can call 01-200 0200 for
personal attention 24 hours a day, every
day. BY FREEPOST -use the no-stamp
needed coupon below. You can pay by
cheque, postal order, Access,

Barclaycard or Trustcard.

EITHER WAY-please allow up to 28
days for delivery. And there's a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt-and we
have no doubt that you will be.

’—_To: Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR.

Qty Item Code Item :rice Toéal |
SinclairZX Spectrum-16K RAMversion 100 125.00 i |
~ SinclairZX Spectrum-48KRAMversion 101 175.00 Ly
Sinclair ZX Printer AT EE0h
Printerpaper(packofbrolls) 16 11985
~ Postage and packing: orders under £100 28 295
~ orders over £100 20 495
Total £

Please tick if you require a VAT receipt_|

*l enclose a cheque/postal order payable to Sinclair Research Ltd for £

|

|

|

|

|

|

|

|

‘ *Please delete/complete i o
| asapplicable S
jilSignaties = 8 T -

PLEASE PRINT

| {Name: MrMrs/Miss | |
|
|
|

I
|
|
|
*Please charge to my Access/Barclaycard/Trustcard account no. :
I
|
|
|
I
|

| | | |
ot 1l 1 1 1. 1l 1

L | 1 POCaN_ |



Open Forum

Open Forum is for you to publish your programs and ideas.
It is important that your programs are bug free before you send them in.
Contributions should be sent to: Popular Computing Weekly, Hobhouse Court,

19 Whitcomb Street, London WC2H 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 qualify
for DOUBLE the usual fee we pay for
published programs.

(The usual fee is £6.)
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
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.

=

Panic

on ZX81
On a distant planet in a far galaxy lives a
gardener. He was once very happy until
one day as he was gardening he saw two
green eyes peeping over his hedge. As he
walked around a small alien pest followed
him, so he grabbed his spade in order to
kill it. He swung his spade at it and it
vanished. But who was to know that his
garden was ridden with another four of
these pests.

In this game for the ZX81 you are the
gardener armed with a spade. You must
beat the alien garden pests without them,
or you, bumping into each other. Unfortu-
nately life is not as simple as that because
every time you kill an alien it leaves an
uncrossable hole that must be avoided.

Once you clear one sheet of them
another sheet appears, but after each
sheet there are more holes which make
you have to take diversions and are more

difficult to avoid. For each alien killed you
are awarded ten points. You are repre-
sented as A and the alien pests are
represented as letter Ms which wander
along the garden hedges. The controls
are: 5 Left, 8 Right, 6 Down, 7 Up, 0

‘e cannot test all of them.

Spade.
The variables are:
A/B Position of gardener.
D/E Alien, positions.
S Score.
C$, D§, ES, F5%, GS Aliens.

1 REM ZH=-PRHIC
2 REH By SIMON EDX (C) &3
1&@ LET S5=8

1aa cL3

PRINT "

L2@ PRIMT
1‘3B PRINT
FPRIMNT s
== X : e
108 PRINT i kS
1
ied PRINT - =

o 10

210 PRINT

aﬁg RINT H
239 PRINT * v
240 PRINT
e
e
H H
e
280 DPINTH: H 2]
290 PRINT & H H
PP PRINT

LET B
LET ©
EET 2
LET B
LET C
LET D
LET E
LET T
LET G
PRINT
BT 11,E+7;
t14.G8
=1¢ LET E=E+D
=49 PRINT AT 5, B
E5@ LET As=CHRS PEEW (PEEK 1838
S+256xPEEK 15399}
S52 PRINT AT A+l
SE3 LET Zg=CHR BEEN (PEEK 1839
B+2E6:PEEK 18299}
6@ PRINT AT AB
S&1 IF Zg=" " fHEN GOTO 1080
S62 IF As="H" THEM GOTO 1000
S63 IF E=i2 THEN LET L[r=-1
564 IF E=3 THEN LET D=1
EE83 PRINT AT A.B:A
S70_LET B=B+ (INKEY$="8~ AND B3
1) - (INKEv g==8" AND B>@)
588 LET :ﬂ+[INHE\Er = BHD T=
') -1 THKEY ="' 7" ’
598 IF INKEY®:»"@"™ TH N bﬂfﬂ =a
®
s91 PRINT AT A,B+l
582 LET ve=CHRS PEEK (PEEN 1839
E+2EELPEEY 1A3G4O)
S93 RINT AT A,B-1.
534 T $=CHRS$ PEEK [(FEEK 183%
B+2E83PEEK 1839%)
800 FOR H=1 TQO &
Sl PRINT AT A B; A" AT A.Bsl
el AT ALBE1 ¢ IAT

g-‘erqr. R,B+YL; "

a@l IF A=7T AND B+Llfll4 oRrR A=T
= T

AND B-1=E+7 THEN LET Fs- i
984 IF A=lS AND B+l=E R A=18 A
ND B-1=F THEM LET CHu"
S@5 IF A=1% AnND 34 =E4+ld OR QI'
5 AND B-1=FE+14 THEN LET Ga#=
P08 IF Aal AND B+imE THEN PRINT
AT Axl.B+1 M. AT A+l . 8+1;
@7 IF RA=3 B-1=F THEN PRINT
AT A#l.B-1; "M, AT As1.8-1
Gas A=7 AND Bi1sEvia THEN PR
AT ATl Ea R TAT AsiEra;

2@% IF A=7 AND B-1=E+l1l4 THEHN PR
iNT AT A+i,B-1;"H":AT A+1.B-1;"

F13 IF A=1l AND B4+l1=E+7 THEN PR
INT AT A+1.B+1,"H" AT A+1,.8+1;"

229 IF A=1i RNO B- Jlli- THEN PR
INT AT A+1.B-1; i AT +1.8-1;

T AT A+1.B8-1;"H";AT A+l1,8=-1;
941 PRINT AT A, E:08.AT 7,E+t¢&E

s:AT 11.B+7 Fe; AT 15.E;Ccs;AT 15,
Ei14, 58 ,

@42’ IF Us="H" OR ¥e="M" THEM LE
TaaE PR INT AT @,15; 8

256 IF Cs= AND’ Dg= = A
o Eg=" H = AND Chk=

THEM SOTO 1@685

298 GOTO 2

ie19 PRINT AT A, B; "B ;AT R
1838 PRINT AT 1%, 33, BANHE- 260ER"
AT 21,9;" PRESE ANY KEY

1848 IF INKEYS$="" THEN GOTOD 1218
1250 CLS&

L@ad RUN

1988 PRINT AT A,8;

1a7d LET A=d

198@ LET B=l

2000 GOTO 410

pij
IIL Ix
=
III
4
IIZI IIX
II
IiT III

Panic
by Simon Cox

E2Q MEXT N

221 FOR H=1 TO S

822 PRINT AT_A.B, "A",AT A,B-1
£7 AT B- (AT A,Bb-1; AT

5 0% - i

623 MEXT M

908 IF A3 AND B+1=E OR A=3 AND
B-1=F THEN LET Ds%= [

Turn to page 21
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How to make the best

home computer in the world
even better.

Peripherals to turm a

riul computer

into a super-computer for the professional.

With VIC, you have the finest home computer
money can buy. And the more you use it, the
more you will ask it to do.

Pretty soon, you'll want to extend VIC's vast
potential to the full; and there is a wide range ot
VIC peripherals to help you do it.

Disk drives, disk-based sottware, a printer,
cassette unit, joysticks, paddles—with these,
VIC computing becomes total computing: giving
you true professional power and capability.

We describe the major units here.

VIC PRINTER

The VIC Printer,
like all VIC peripherals, offers a very high speci-
fication at a very competitive price.

It will print programs, letters, business data,
graphic displays and so on.

Its main features include: 80 characters per
line « Tractor feed dot matrix «30 characters per
second print speed + Full alphanumerics and
graphic printing « Double-size character
capability = All cables and leads.

VIC FLOPPY DISK UNIT

The VIC single-drive Disk Unit provides a
fast, accurate and efficient means of storing and
retrieving data and programs.

Together with the Printer, it transforms the
VIC 20 into the ideal system for the small
businessman or serious computer programmer.

Features include: 174,848 bytes capacity *
Uses soft-sectored standard 54" single density
floppy disks * Direct
interface to VIC -

Direct
compatibility
with Printer
Intelligent
systemin- —
dependent ©
of VIC. -
(VIC RAM not required to
run it).

EXPANSION MEMORY CARTRIDGES

Special plug-in cartridges are
;waihl}hlc to Expamd VIC's éj‘*m

e
memory. 3K, 8K and 16K LUEs I|
RAM packs plug directly §
into the computer. '

A Memory Expansion ¥ _ "=+ F
Board is also available
to develop VIC's capabilities to the maximum.

For full details of VIC 20, its peripherals and
software, and a list of your local dealers, contact:
The Commodore Information Centre,

675 Ajax Avenue, Slough, Berkshire, %
SLI4BG. Tel: Slough (0753) 79292. TR

WH= il
Mo W At FE A

c: commodore

VIC 20

The besthome computer in the world.




Let Commodore
expand
your horizons.

VIC 20 is the finest home
computer that money can buy.

And the better you get to know
it,the more confident, adventurous
and ambitious you'll become.

You'll want to take advantage
of the vast range of VIC software:
a superb and constantly-growing
selection of programs, embracing
business systems, entertainment,
education and many applications
in the home.

Every program in the series
has been é)esigned by experts, and
chosen for its quality and value
for money:

VIC business software covers

awide ralhge of applications,includ- }
a

ing spread-sheet analysis, stock
contr%l, information hs:;n(ihng and
word-processing.

A mind-blowing range of
games including Scott Adams’
world-famous ‘Adventure’ series.

Advanced space games, includ-
ing the sophisticated ‘Omega Race’

Learn subjects as diverse as
English Language, programming,
and biology.

And 'home’ software ranges
from IQ tests to Robert Carrier
menus.

In addition, there is a range
of VIC software, like programmers’
aids and graphics packages-

to add to your understanding and
enjoyment of computers and
computing.

There's even a special “VicSoft
Club for VIC 20 enthusiasts,
with many advantages including
special offers to club members.

e ———————
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VIC SO&W&I‘& Wiﬂ EXI)and VOUI r_ For more information, a catalogue of VIC software
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h()l'lZOI'lS Al'ld. your Il’llIld | complete the coupon and send to:
‘ The Commodore Inforn nCentre,
75 Ajax Avenue, Slough

PRICES RANGE FROM £4.99 to £24.95 INC. VAT

!
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{ hether your interests lie in
business, educational, scientific,
control or games applications,

this system provides a possibility for
expansion which is unparalleled in any
other machine available at present, com-
ments Paul Beverley in the July 1982
edition of Personal Computer World,

The BBC Microcomputer can genuinely
claim to satisfy the needs of novice and
expert alike. It is a fast, powerful system
generating high resolution colour graphics
and which can synthesise music and
speech. The keyboard uses a conventional
layout and electric typewnter ‘feel’

You can connect directly* to cassette re-
corder, domestic television, video monitor [
disc drives, printers (dot matrix and daisy
wheel) and paddles. Interfaces include
RS423, inter-operable with RS232C equip-
ment, and Centronics. There is an B-bit
user port and 1MHz buffered extension bus
for a direct link to Prestel and Teletext
adaptors and many other expansion units
The Econet system allows numerous
machines to share the use of expensive
dise drives and printers.

BASIC is used, but plug-in ROM options
will allow instant access to other high level
languages (including Pascal, FORTH and
L15P) and to word processing software

A feature of the BBC Microcomputer which
has attracted widespread interest is the
Tube, a design registerad by Acom Com-
puters. The Tube is unique to the BBC
Microcomputer and greatly enhances the
expandability of the system by providing,
via a high speed data channel for the addi-
tion of a second processor. A 3MHz 6502
with 64K of RAM will double processing
speed; a Z80 extension will make it fully
CP/M** compatible

The BBC Microcomputer is also at the
heart of a massive computer education
programme. The government has
recommended it for use in both primary
and secondary schools. The BBC Computer
Literacy Project includes two series of
television programmes on the use and
applications of computers

There are two versions of the computer
Model A, at £299, offers 16K of RAM and
Model B at £399 has 32K of RAM

For technical specification and order form,
send stamped addressed envelope to PO
Box 7. London W3 6XJ and for details of
your nearest stockist ring 01-200 0200

BBC Model B Microcomputers are Please send me by courier__ 1' _BBC
available for immediate despatch Model B Microcomputer(s) at £399
by courier to your door. including VAT and delivery.

o G &
If you would like to take advantage Cheque enclosed for P L

of our special delivery offer just fill in f:::g:;?cﬁﬁ‘i;:ir%?mmpumr System
this coupon, but remember this c_onh.r ACCESS N BARCLAYCARD =
applies to the Model B, and only in e AN AR e

|
|
|
|
|
|
: the UK. Any other items have to be
|
|
|
|
|

Broader horizons

|
|
|
|
|
|
|
|
|
|
|
PostalCode TR\ AwE ¥'
|

ordered on the standard order form si néd AN~ i
or from a BBC Computer Stockist. g = ,L\_?/
. Name 3 Lynetig L X
BBC Microcomputer System Offer Address. Lo QOC\W ROAD
c/o Vector Marketing Lo RO\DEL
Dennington Estate : p n
Wellingborough
Northamptonshire NN8 2RL
PR s T CoRegNoMOGEI0 _ _ VATNo oS40
The BBC |'|\ ,‘l ICIOCOm utel' S Stem BBEC Microcomputer System Offer, cfo Vector *Model A has a limited range of interfaces but can be
p Y Marketing, Dennington Estate, Wellingborough, upgraded 1o meet Model B specification
Northamptonshire NN8 2RL “CP/M i a registered trade mark of Digital Research

The BBC Microcomputer is designed, produced and dis-
tributed in the UK by Acorn Computars Limited
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City Bomber

on VieR0
The object of City Bomber is to land on the
city — but before you can land, you must
destroy the buildings. This version has
only one control — Fire (controllable by
any key). Only one bomb may be falling at
any time.

There are nine skill levels (1-9). One is
the hardest, nine the easiest. These are
selected at the beginning of the game.
When a city is destroyed, you are given a
bonus and start on a new city, but on a
slightly higher level.

Program notes:
Limes 0 to 50 — sel up builldings and jump 10

instructions elc. at 500.

Lines 60 to 150 — main game

Lines 200 to 300 — ending routine
Lines 350 to 400 — landing routine.
Lines 500 to 600 — instructions

Lines 1000 to 1035 — Hi-res routine.
Lines 1040 to 1202 — dala for Hi-res.

Open Forum

8. DInL, I, BH.C
1 GOSUBSEd
2 POKE36878,15

3 DEFFNACK)=PEEK (B28)+2564PEEK(829)
4 DEFFNB(X)=INT(X/256)
& FORF=22TOBSTER~1: POKEISAAR, (FH0R1 28 POKEI6BE7, FAR0R1 28"
POKE3EE76, Fi2+128
7 POKE3S364, (22-F)+12° POKERBES, (22-F)+39 | FORL 28TO1 A NEXT
I.F
18 PRINT"Da" :POKEISE7S, 11 POKEIEBE9. 259
15 FORF=0T022 :POKE3ES66, (FI0R128 :POKESE867 , FRZOR] 28
POKE3RETE, FEZ+128
:Ek:ﬂ‘(ﬁgﬁﬂﬁ'l- (22-F)+12:POKEISRES, (22-F)+38:FORL=0T010:
'-’
17 POKE3636T, #6+128:POKE3EETE, D
1§ FORF=22422T022422+21 - POKEF+7680, 47 : NEXT
19 LESINT(LE/1.5)+1:
2@ FORA=ATO21
25 RH=INT(RHDC! D%18)+5+ E RC=THT(RNTIC] JH7)+1
26 IFRH=21THENRH=20
3 FORB=21TORHSTEP-1
35 [FB=RHTHENPOKER+RE22+7650, 48 POKEA+EH22+33400, R 1 00T050
40 POKER+R&22+7680, 39 POKER+D#22+38400,RC
45 POKE36S76, ANd+123
50 NEXTB,R:POKE3SA76,0
60 E=f@:=0:H=2:0G=3R375
78 POXETE1,H:POKETSZ.L SYS63520 PRINT" ™

ooTo288
76 IFINTIL/22)w22=_ THENH=H+1 : L=

20 K=PEEK{197)

55 PRINT'HESCORE"S; TRBCLL Y "HIGH" JFNRCT )
118 IFW=3ZANDE=ATHENE=L +22#H+22+ 7500
115 IFE=ATHENFORF=ATOR NEWT :GOTO14]
120 FOKER.32:POKE3ATZ0+R, | ' B=R+22

121 IFFEEK{B)=330RPEEK(E)=4ATHENS=S+18
122 POKEER. 43

123 IFC=8THENC=23a

124 POKE3EGVE,

125 C=C-1!IFC{128THENC=0: POKE3ISE75. 0
130 V=T

f41 W=7
145 1FL+22%H=455THENZSR
150 GOTO7Q

POKEG+2, F i FORT=ATO108  NEXTTF
“CRASHED!

228 PRINTTRR(S)"
238 PRINT"SCORE=";5

FOKES29, B POKER2S, S-Bl256 '30T0260
250 PRINT"HIGH SCORE=";FNAC1)

260 PRINT"NANOTHER GOQ?"

278 GETHS: IFK$=""THENZTA

280 IFK$C" Y "ANDEECH "N THEN2TD
223 POKE36879,27 | PRINT "X7"

286 POKE3GEET, 128+46 :POKEESA, 2
298 IFX$="Y"THENRUN

300 END

350 FORL=1T03

395 PRINT"HOOOIHORIMNEDHIS 1ed POINTS®

370 PRINT" e

79 LsL+1: IFPEEK(L+H#224768 1 )=d@THENPOKEL , 32 : POKEIB7Z04L, 1 :

80 POKETS2, L 'POKETS]  H: SYSESS20 : PRINT yi*

148 IFE38141THENPOKER, 32 B=0: =0 POKEG. &

200 POKEG, A:POKEG+R, B: FORF=1 5TOASTER-1 : POKEG+1 . 228
218 POKE36ETY.0:POKEIEE7I, 2:POKEZES69, 240 : PRINT " D" TAE(S)

248 IFSOFNACI)THENPRINT" R NEW HIGH SCORE | 9 R=FNR(S) :

580 PRINT"J'TARCS) "HCITY BOMBER®
S1@ PRINT"XEDNII, HEGERTY"
558 PRINTMLAND THE SHIF ON THE
SKYSCRAPERS USING sEPRCEM »;
555 PRINT"TO DROP A BOMEB. "
568 PRINT"EACH LEVEL OF A BUTLDING 1§ LIORTH

fa POTMTS,

570 PRINTIF YOU CRASH, YOUR G0 IS OVER."

571 PRINTYNLEVEL 9 IS THE ERSIESTI IS THE HARDEST"
530 GOSUBLAGG

531 PRINT“MESELECT LEVELC1-9)®";

532 SYS65509: L E=VAL (CHRE(PEEK(TE2) ) : IFLEIORLEDITHENSEZ
S83 PRINTLE

558 PRINT'XRBDRIGPRESS AMY KEY®

608 LAITLSR, 1 :RETURN

999 END

1998 POXESA, 20 POKESS, @

1895 IFPEEK(TI0R)=64THEN] B2

1818 FORF=T168TO7E50  POKEF , PEEK (256004 ) | NEXT

1812 FORF=7424T0743) :POKEF, @1 NEXT

1015 POKES28, R POKERZY, O

1028 FORF=7428TO74AT7+58E

1838 READKY : POKEF, Wi NEXT

1831 IFPEEK(@)=7ETHENPOKED, O

1834 PRINTCHREC 142) , CHRECE)

1835 RETURN

1949 DATAL2?, 127, 78,73, 73,73, 127,127

1050 DATRS,8.8,28.62,62,127, 127

1855 DATAL28. 128,255,255, 199, 295.17.55

1060 DATAD,D,240, 240, 232,252,0.129

187@ DATAA.56,16,16.56.56.56, 16

1820 DATRi?,19.19,255,295.,19,19.17

1188 DATAGR, 66, 157,145,145, 157. 66,58

1112 DATRG,9,2,0,8,9,8. 14

1111 DATAL70.9%5, 170,85, 170,85, 178,85

1282 DATRI40,40,0.5,140,42.0,%,159,40,0, 1

CITVIVOU MIST TESTROY THE

368 FORM=200T0220+L #2° POKERGS76. M FORT=1TOR2S I NEXTT,.H
‘ -

382 FORF=1TO25: NEXT cﬂv Bamhr
SShMENTL by lan Hega
P9 S=5+109:BOTOS Y rty
50 Sels up a two line text window at the top entire graphics area and start again.
Draw of the screen. 180 input values used to lranslate shape.
B0 Selects centre of shape, eg 640,512 is Inout string used to enable erase 1o
the middie of the screen. work (if required) before using Val func-
on BBC MIGI"O 70 Radii, it A = B shape is symmelrical, eg tion to convert siring to number.
This program will run on the BBC model A 100,100. . 240 Input multiplying factors to produce scal-
or B. It can be used to experiment with 89 Nusmber of sitles 10 shape. With sides > 20 ing. String ugaggm B 8l "I“:dw'f'

L ; the closer shape becomes a circle, 300 10430  Procedure used lo draw required shape.
drawing rectangles, polygons, cnrcl_es. Of g9p1o180  Option to connect up corners of shape 44010 480  Procedure used to erase last shape in
cones. Shapes drawn can easily be to a given point thereby producing a response to input 'E
erased, redrawn, translated or scaled. cone effect.

130 t0 160  Input statement, Transiate (T) moves

Program notes:

objecl centre point lo new position and

Lines redraws. Scale (S), multiplying factor;
20 Selects a red background and yellow increases or decreases overall size of

foreground. object. Cig (C), can be used to clear Turn to page 22
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from page 21
18 CLS :MODE4
20 vou 19,9,1.,0,9,0.19.1,3,6.,9.,8

39
o9

- 68

LET H=0:LETV=8:LET S1=1:LET Sz=1
VDU 28,4,1,3%,98
INPUTCENTRE X Y "HS,VS

Data Statement Bullder

on Spectrum
The construction of Basic Data statements
can be a very tedious task especially when
there is a lot of mixed (numeric and
alphabetic) data in the line. This might

7% INPUT "RADII A,B "A.B often be the case when very cnmpth
89 INPUT"NUMBER UF SIDES N B I
ittt e et e e e : rogram was designed to make the con-
9@ INPUT"CONE GENCY/N) "ZC8%:IF Z0$="N"THEN 118 g!rﬂlﬁ,ﬁon of a corn%lax Data statement a
183 INPUTYPOINT OF CONE X,Y " PX.PY little less tedious. It relieves the user of the
118 ANGLE=2%PI/N need to remember the intervalue commas,
120 CLS :PROCdraw and the guotes round alphanumeric data.
- S (T T : enT it The data to be stored is housed in a
130 IHPUT_E ' ,’:'M‘“E' late (S)cale or (CAG...7T'AS Rem statement which the program con-
149 IF R$="T GL_'T':’ }GB verts to a Data line at the finish of the
158 IF A$="S" GOTO 244 program. The user only needs to edit the
168 IF A$="C" CLG line to remove surplus bytes at the state-
17 GOTO 3@ ment's end — and your Data statement is
GTaUee T oL TET USDT SHTET 6 e ready for the rest of your program. The
186 INPUT"HORIZ SHIFT, VER1 SHIFT * H¥,v$ length of line 1 must be equal at least to
132 INPUT"(EJrase or <CR>...7 " RS the amount of data you want to store.
208 IF AS="E" FROCdelete Lines 550 and 560 check for the pre-
210 LET H=VRL(HE):LET V=VALIVE) sence of Lthe Hgm gndd the ElMDllrl‘I'li i:-n 2 i:
: : present. Lines 2 to 8 determine the start of
ggg Egggd:g; the Basic program, the address of the first
. i 2 byte after Hem and the amount of space in
48 INPUT'HORIZ STRETCH, YERT STRETCH "S51i%,5:% it.y i
298 INPUT*(E)rasse or <CR>...7 " A% Data is entered in two forms — A Test
260 IF FA%="t" PRUCdelete for alphabetical data (strings); and N 12.45
278 LET S1=vAL(S1$):LET Sz=VAL{S2%) for numeric data. The presence of illegal
280 PROCdra characters in numeric data is checked in
rav lines 60 to 75. Line 85 determines the
299 07O 138 length of the whole string to be poked into
30@ DEF PROCdrauw the Rem, viz the enclosing quotes for
310 C=C0SCRANGLE ¥: 5=51N, ANGLE 2 f!:ring ;..rariab!as plus the comma following
56 YA={ 1 Ya= e value.
f;? ﬁggi I:? .j'.r N1 Subroutine 500 is the routine that
Sad. b ' J i ST checks the type of data present. Only N or
340 X=XHKC-YARS: Y=XAXS+YAXC A prefixed data is allowed. Lines 105 to
368 XA=X:YA=Y 130 Poke the data into the Rem with
378 IF I»1 THEN 388 ELSE 399 enclosing quotes if needed, and follow with
358 DRAN (CAXSL YRXA+HS J+H, (CBXSZ JRKYR+VS M+ 2SO Tie Do Jotoniee e o
- % L i % o 1 =
S00 - HUNE SEIWL RNt TRl KR EERSE R bytes up-dated and checked in subroutine
408 IF ZC¥="N" THEM 428 560. Accepted data is signalled by a high
419 MGVE PE,PY:DRAMCCARST JRXH+HS )+H, CCBXSZ ORYR+VS )4V Beep, rejected data or an error condition
428 NEXT 1 by a low Beep. : :
430 ENDPROC It would be possible to shorten line 1
= SRO after all data is entered, though it was felt
449 DEF PROCdelete that the need to edit out the trailing bytes
458 GCOL 8,9 was a useful point at which to visually
468 PROCdraw inspect the line. Note that the Rem must
470 GCOL @,1 ltt:: ;r:j ::il?;s;. ‘i;hb?:c?z rilt could be anywhere if
480 EHOPRUC Bode Note that in line 42 Stop is the token
Stop. In line 560 "@" AND amount ‘less
by Barry Wells than sign’ 10) will print a leading ‘@’ when
the byte count gets below 10. (@ = space.
Several possible uses could be made of
1 REM oo e iaiAEER S (i LINE as: IF ag="" THEN GO TD this technique; viz building Plot and Draw
jeas: glf":T ENd=PEEK |] m?bw";ﬁ-ﬁz'g ‘= 1F ag=" STOP " THEN GD TO B data lines and large amounts of string data
Fio: ‘E;L.!T $tart=145: LET instrast :a‘::,go_ragﬁ 5@@. Ir -1 AND LE for screen printing.
18 BRTOM"ITRIT. Ler zaee, 8 3e=r.i%nie, 8870 82 _
B8 FOR j=2 TO LEN 3% ii®@ FOR j=1 TO L-1-B#ii=1)
20 PRINT ““ORRBRASARSsRssssnes B85 IF aB(jl="," THEN GO TO 7S 11S POKE start,CODE ag(j+1)
#ssannnnﬂl!!ﬁ DATA build 78 IF agiiy "R DA agijrar—8a" T 128 LET start=start+i: NEXT i
&r program--c s 5&;1 1982 h;’; HEH GO TO 8f LE‘?’ IF t=1 THEHiPDHE STart,34:
L wman BRERNDEO0 MDD 2E 75 NEXT j: BO TO 85 StBrl=ELa71+
RRBEREREREBHERRR" B@ PRINT AT 21,0,I%,AT 21,8, 138 FPOKE start,d44: LET startasi
25 PRIMT This program allnwe LASH 1;"Error in nuseric dafa Bri+l
SOICy OL o nuRELic alensbetic 0 PAUSE 188: PRINT AT 21,8, FLASH 136 PRINT AT B0 0 28 28; 05 280
to a DATA Line.™ B'gg';,:—? To. 28 2§=-1+142E11=1) iYiBst data= “;adl fa T =
9@ PRINT “"Data is entered 1i% S8 IF LEN a$-2+1+@8 (1=l >=amn] 145 GO TO 48
e this == " """HIor nliz2.2 -- for THEM GO TO B7@ S@@ LET t=-1
nusericT "ALOr alabcd -- for Bl G BEFE 3,08 518 IF a$fi)="A" ORF agriy="s" T
phabetic” ; e e 188 IF t=d THEN GO TOD 3am HEMELET Esl s R
L8 REER -2 am RN shis o L1985 POKE starl.34: LET Stlart=st
4a® INPUT FLASH 1;"Data valug 7 i To next page
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SE20 IF agil)="N" OR astl)="n" T
HEg'LEET‘-£ RETURN

SS@8 IF PEEK (l+4) (3334 THEN PRI
NT 5,8 FLASH i; "No REFM Drpsp
ni*: GO cae

B8 PRINT AT B .&; AND

i@} ;amnt ;" bytts ihfr Punf!“hldh
n"

S65 IF asntl:l THEN GD TOD S8
578 PRINT AT 6,4, FLHE? Jhﬁﬁgnf

oos = @#xténd lane 13
sae =
= H TOP
288 BELE™ _1e. s
618 FPOKE instir EEB
6@ CLS PRI B Lid1)
!FIIIFIII!PJ!J'F"i‘*IfIF b -

U BUSt how e#dit Line 1 to""“mlim
inate treliiﬂ? dolsS/cOmBas™ " **iJ
R RSN NN NI B

638 PAUSE 2@®: CLS : LIST

708 SAUVE “databuild” LINE

EET DR TR PR R TR TR
ORTA hualder groura-

® Jepl 1908 Newman
aunuu..gﬂﬁﬁgﬁ;gﬁéi=Un: vation

Mier n1i2.3 -- for numeri
Allor alabcd == for alphabgtic

Use sym-shift A to finish
Last datas 12.98

Data Statement Builder
by Paul Newman

Grandprix

car will be shown in yellow. As well as
being a fun game, this program demons-

but music could be just as good.
Program notes:

on Dragon trates many of the Dragon's advanced Lines

¥ . graphic capabilities and if studied it should 101070 Define the racing cars and place them
This game, for the Dragon 32 computer, is  help clarify some of the short-comings of I;to lhqinltwomysl i:r B:Ais ablue car,

called Grandprix and uses full colour hi- a yellow one (player's car).
P the manual. 80 to 210 Initialise and place bets, check il run

resolution graphics and sound. The prog- outol

ram simulates a day at the races; you start When the cars are actually racing, the 22010390  Draw the track, put the cars al the start,
with £500 and must bet on which car will cassette player is switched on and any draw the traffic lights and work them and
win; there are four races to each game. tape in it will be played through the tv Toek st }:L:ms 0“'119 cassette player.

After placing your bet, the lights will go  speeaker. | use a tape of real racing cars oo " ccn  Rocuiis a’f;”ﬁmag“ RGP

red, yellow, green and away they go. Your which is very effective with the graphics, nings If necessary.

10 PMODE3.13:COLOR3.1:PCLS
20 A$="BMA4,0RSD3LYNU3R4DARIU3DALSR28D7L28BUTR20USL2UIRSDIL2D4BDBDE R2DILS
UIR2USLIS5DSR4D3L9U3R4USBU2BR4R9U3L9D3"
30 DRAW™C3XAS3"™
40 PAINTCT223%53,31PAINTCT23,3,31PAINTC(6,1235331PAINTCIS55,12%54,3
50 DIM AC35,25)1GETC0,02-(35425),A4G
60 PCLS:DRAWYCZXASI"IPAINTCIS»12),4,2:PAINTC(T223,2,2tPAINT(T221222,2:PA
INTC(T72122,2,2:DIM BC35,25)1GETC0,0)=-¢35,25),B.0G
70 PCLS
B0 YC1)=1031YC(21=60:Y<3)¥=110:YC432=160:RA=01PT=500
90 PCLS:"PLACE BETS
100 IF PT<=0 THEN 540
110 CLS
120 PRINT "RACE NUMBER"™RA+! :PRINT
130 PRINT "“YOU HAVE S$"PT:SOUND 190.,1
140 PRINT:SOUND190,1:INPUT "HOW MUCH DO YDU BET"iPB
150 IF PB>PT OR PB<=0 THEN 910
160 PT=PT-PB
170 SOUND 190.1:PRINT
180 INPUT "WHICH CAR DO YOU BET ON ¢1-4)3";PC
190 IF PC=1 OR PC=2 OR PC=3 OR PC=4 THEN 200 ELSE 170
200 PRINT:PRINT:PRINT:PRINT:PRINT:PRINT:PRINT"
PRINT:PRINT :PRINT:PRINT:PRINT:PRINT:PRINT
210 SCREEN 0.1 :PLAY"T30V2002AEDCAEDCAEDCAEDC" :FORDD=1TO1000:NEXTDD
220 "START RACE
230 SCREEN 1.0
240 XCld=0:X(2)=0:XC32=0:XC43=0
250 FOR I=1 TO 4:PUTCXCII oY C(INd)=(XC(Id)435,YCI)+25),A,P5ETINEXTI
260 COLOR 4,1:LINECD,33=C(238,33,PSET:LINECO,ATI-C23B,4T),PSET:LINECDL9T )
-(238,9T)sPSET:LINECD-1472-¢23B,14T)2PSETsLINECDS192)-(238,192),P5ET
270 FOR Y=3 TO 192 STEPS
280 LINEC(242,Y)=(245,Y+3),PSET.BFILINE(246,Y+4)=(249,Y+T),PSET,BFtNEXTY
290 COLOR34#1:LINECIDD0s55)~C120,590),PSETBF
300 COLOR 451 :LINECID6s58)=-(115+63)-PSET,BF:SOUND190s1
310 IF TIMER<100 THEN 310
320 COLOR3,1:LINEC]106558)-C115,63),PSET,BF
330 COLOR2s1:LINECIDG6+6B3=-C1155T3),PSET,BF:SOUND190,1:TIMER=0
340 IF TIMER<100 THEN 340
350 COLOR3.1:LINECI06268)=C115.73Y,PSET.BF
360 COLORI1:LINECID6sTEY=C115,83),PSETsBF:50UNDI90:1:TIMER=0
370 IF TIMER<60 THEN 370
380 MOTOR ON:AUDIC ON
390 COLORL-1:LINECI00,55)=C120,90),PSET.BF :COLOR3,1
400 C=RNDC4)
410 FOR A=1 TO 4

STAND BY":PRINT:

:TIMER=0

Turn to next page
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430 FOR M=X+2 TO X(C)

SsY(C)+25):,A,P5ET
450 IF M>210 THEN 490
460 NEXT M

470 C=C+1:IF «=5 THEN
480 NEXT A:GOTO 400

NS0

540 'OUT OF MONEY

420 X=X(CI:X(CH=XL(CI+RNDC15)%2

STEP 4

440 IF C=PC THEN PUT(M,Y(C))=(M+35,YC(C)+25),B.PSET ELSE PUT(M,Y(C))=(M+3

C=1

490 AUDIODFF :MDTOR OFF:RA=RA+l:IF PC=C THEN 510
500 FORD=1TOS00:NEXTD:SOUND10D,4:SCRBENO,0:CLS:RRINT&266,"BAD LUCKI!I":]
F RA=4 THEN 520 ELSE FORD=1T02000:NEXTD:GOTO90
510 PLAY"T25V31D3ABCDEFGABCDEFGABCDEFG" :CLS:PRINT#266,"WELL DONE!I!"™:PRI
NTe330,"YOU WIN $"PB*3:SCREEN0.!] :PT=PT+PB*3:FORD=1TO2000 :NEXTDt IFRA<4THE

520 CLS:PRINT@264."**x%xGAME OVER**x'" :PLAY"T25V31 02GFEDCGFEDCGFEDCGFEDC" :F
RINT:PRINT:PRINT:PRINT"YOUR TOTAL NOW S"“PT:PRINT:PRINT:SCREENO.1
530 FOR D=1TO02000:NEXTD:END

550 AS=CHRSC143+96):CLST:PRINTE262,"YOU"AS"ARE"AS"OUT"AS"OF"AS"MCNEY";:S
OUNDIO0O0,1 :FORD=1TO2000 sNEXTDtPRINTEA480,""; :END

Grandprix
by Brian Cadge

Leopard

on ZX8l
This is a game for the ZX81 with the 16K
Ram. The program traps you in the jungle
at midnight with a hungry leopard. You can
only see the whites of his eyes and you
have five bullets which are really more like
guided missiles. Each bullet has a life of

failure results in a moving display which
gives the disgusting sound of a leopard
munching its prey (or at least, that's the
intention!).

Program notes:
Lines:
1 Complaints that the game is too difficult

have forced the compiler 1o include this
Rem line, giving datails of how to make

Loop for moving bullet: aach trip through
the loop adds 1 1o the variables G and Z,
checks their values, limits the values of
X and Y to prevent going “‘olf-screen”
and checks the position of XY in relation
to AB (the position of the leopard).
1000 to 1110 This subroutine shows the explosion of
the bullat, adds one to M (no. of bullets
used), reduces Z (life of bullet) to @ and
returns.
3000 to 3050 Changes the position of the leopard,

300 to 470

il easier, L - :
approximately 15 seconds before it ex- 25190  Gives instructions and explains the 2ﬁ2['2:d$?;§'a§:{ﬁfnghgﬁl§ ﬂé‘";';*i’ng
plodes; the leopard moves about quickly e : : B

200 to 220  Fills the screen with inverse spac the measure of the length of lime the
from place to place. . NIaE B position of the leopard remains static.
: : 230t0 270  Sets up the variables: X and ¥ (position :
Success in catching the leopard de- of moving bulleti: G (length of time 4000104080 When M = 6, all bullets are gone. A
pends to some extent upon luck but also leopard stays in one place): Z (life of moving display is set up to tell you whal
G dhe Sk IERE! T8 O persioE Fores 280 10 290 gqm: Mfém.:tf mwﬁ] i iti f 5000 to 5250 ?;5 haﬂp:ﬂ:i showing the bullet hit
1 Tl intcrmation s G‘WIITg posiion o Wes a aisplay 1 L 1=
a!:mut on the cursor keys. The ’T‘”"""g bullet and its number. Sends program ting the lecpard, gives the number of
display celebrates your success with the to subroutine 3000, for position of bullets used and celebrates with a mov-
words “Well done, you are safe” but leopard's eyes. ing display of congratulations!
. wE =y = TOP
ER 1:::5“-;& TO HAKE THE GAME ERST e LY 1806 REn DEAD LEQPARD
THEN Guaual'fﬁa‘“ TO: IF z=idd 5380 IF INKEY$="8" THEM LET ¥s=¥+ gg%g EE%"I gTTg.g; N - -
18 REM : LEOPRRD = 5030 NEXT O
50 REM . EUE EONTON @ IF Z=45 THEM GOSUB 1@@@ _ 5 g
B2 PR FR5 SRS o eonn ot B B3 VN IDR M- sy
HE DuneLE! T el "aPhIEHT AN T 438 IF %<@ THEN LET X=9 §87@ PRINT AT A-2,6-2; "GOTTIN"
EOPRRD RFTER YDU L YOU CAMN 438 IF Y<¢@ THEN LET Y=@ 5@89 FOR J=@ TO =2
e e S R T 449 IF X>2® THEN Ku2d S@98 NEXT
PRCNT BT a6 5 -vou HAVE B B 450 IF Y338 THEM LET ¥=3@ S1@® PRINT AT 21,1; "NO.OF BULLET
ULLETS - CONTROL KEYS 5,8,7 AND e it L L gL T S T, s
Bo 28, =841 THEN COTO Se00 5110 LET As=" UELL DONE -#- YOU
Te s SECONDS, ‘THEh TTCCGES SANG 1098 REM BANG 5132 FRGNE BT 508, ne
% - 1918 PRINT RT_X.¥; “BANG" 5148 LET A$=A$(2 TO ) +A$(1)
78 PRINT AT i6,8; "WATCH OUT-LE i@s@ FOR _J=B8 TO 9 S1S@ NE =
O e PRINT AT 26,6, -PRESS @ TO G 1640 PRINT AT X W -
8- o= Tien S ae | SR REEcE U
90 IF INKEY§<>“@" G = SHICS
ia7@ LET YuE® RAPHILS
AR A 1888 U IS oo sene o 2%
131_0' BRINT AT 51,36, "BULLET NO Line 210 32 inverse spaces
238 LET G= i : : : ;
® RETURN Lina 31C jerse *
R e 3328 REM LEGPARD MOVE o )\ Lt
268Q LET X=20 3B1@ LET A=INT (RND#18) +1 Line 340 o
27@ LET v¥=18 382@ LET B=INT IRNDFFBJ +2 Ling JoU LAMNErsn . speca
2B@ PRINT AT 20,1e;"BE";AT 21,1 3930 PRINT AT A,B; TP u i il
JPBULLET HO:“:H 3049 LET G=8 Line 400 ? inverse spaces
299 B o 1088 RENM BULLETS GONE
ggg gﬁ?u‘rl!ng%Ng,e?L‘ 5T 481@ CLS Line 1040 4 inverse spaces
33 LET GuG+l 402 AT_S,@; "ALL BULLETS &
33@ LET ZeZ+l ONE - ¥ i

4@ PRINT AT x,¥;"B"
328 TF ThkEvensth Pien LT xax-

135! IF INKEY&="E" THEN LET X=X+
1

124
4030 LET Ags" LEOPARDFOOD - MUNG

2 TO 46

485@ PRINT AT 18.8. A%

4086@ LET Af=A%L2 TO }+AS(1)
4870 NEXT X

Line 3030 2 shifted Es
Line 5010 2 inverse *s

Line 5040 2 inverse dollar signs

Leopard
by Eve Gorton
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Four Up

on Spectrum
This game is based on the children's game
Connect Four where you must try to get
four in a row (vertical, herizontal or diagon-
al) before the computer. The program can
give you a tough time but not so tough that
you can't win.

After the opening moves the Spectrum
appears to be thinking — it keeps pointing
to different slots which sometimes will
have you byting your nails. It is fully
automatic, will keep score and inform you
of the winner.

Open Forum

$ BEM_FQUR UP By Uil Lalsh.

12 Eara"%,38%%: 653, $5% ggg”ass
.B55 094, 946 2is, ﬁsa.zsa 2BE 255
J2ES)oER; o= =

57 BATA 155 83,31 7,285,288
285,284,082, 5en, 346 5564, 358.04

19 DATA 16,8,4,2,1,1.2.4,6,16,
32,84,128

L AESTORE : FOR n=@ TO 47: RE
AD 5

H 8.89): FOR n=1 TO 9: L
ETSEGDTHJ:é LET miB,n}=3: MNEXT
= LET
Jﬂg bEg : BDHDER Gu PHINT RTKié

FOR n=@ TO 2: PRI
NT PAPER 5. HT n.o: "

“i  NEXT
FOR n=3 TO a: WER

115 PAUSE 20:
InT AT n,D; PAPER 5;° N
130 PRUSE 28 FoR n=3 7O 31: PR
INT AT p.37; FAPER 5.’ NE
128 PAUSE S0: BEEP .5, -20: PRIN
T B,5; INK B'"Pf.ll Any H.” T
9155';A;ﬁTpg¥aE g JFAPER S;
‘Tt U BEER .as a5
i3 O=-1: raRND 10 +1:
IF r»S THEN LET go=1
LET rw@: L d=6: LET round
=@;: LET move=0
1k - NEXT n
a?. ?R=lﬂ”l+1 LET

Qoazﬂi

255 PRI AT @,14; BRIGHT 1; PH
P ; INK 1;"”9 Hove™: BEEP .2%

S7 PAUSE i1@@
EEBSPRI AT @,14, BRIGHT @; PA

8BS LET sf=1: LET z=2: LET x35=0
=66 IF lov¢<g THEN GO TO 275

=58 GO S5SuUb
3? LET z=1: @D 5UBb G50
73 LET xui IF found=1 THEN LE
T miwvi =@
274 ﬁ inunﬂ-L THEM 00 TO BS5&
&78 IF x2<¢»®d THEN GO TD 870
tHND!?JfE: IF mi2
TOD 275
X =

L
280 FRINT AT 1.d; PAPER "
a3ptix- 1:-53, IH

AT 2.d; AT
;‘Flasn 3
50 : pnu&:“%ﬁh

388 IF mi2,x) @ THEN GO TO 3@
356 G0 SUB 4@0@: REH drop

365 GO SUB 7P@@: IF found=1 THEN
GO TO 1080

395 G0 TO 2@

4@8 REM drop

401 IF aiv+dl.x)=0 THEN LET u=u+

i
Egaﬁ IF miw+l,x) ¢>»® THEM GD TO &
1@

4«20 LET

450 LET

380 Ir 321 THEN LET pa-3

= Pa

465 IF z=2 THEN LET 1n::

478 EN LET pa=6
;?ESLET dad+i{yYy=1) #3: LET b=b+ix
480 H:HT INK in;:

PRAFPER : AT
'

JAETURM

e +1,b;"

5280 IF s5i=@ ThEN

R?Bg.:RINT AT 1,d; PAPER S, i
|10 LET d=B+INT IRND§6|a3

SAE PRINT IWK 1. FLn 1;AT 1.d
;\/";ﬁT 2.d; N ReR | Graphics
520 PRUSE 5: RETUR

530 LET nul: LET ta IPBB

5385 LET temiw+n,x): IF taz THEW
LET temp=Lemp+

Ds;gsLET n=n+l: IF I=t THEN GO T
545 IF ltemp>=4 THEN LET flfound=1
g‘& IF temp3>2 AMND =1 THEM LET
xJd=x

547 RETURMN

550 LET n=0: LET temp=@

S55 LET t=mi4,.X=n): IF t=X THEN
LET temp=temp +

S60 LET n=np+l: IF t=x THEN GO T
0 5585

S6E LET n=1

S&67 LET t=miy.x+nl: IF L=z THEN
LET temp=temp+1
Oﬁgg?LET nEn+l: IF tmx THEN GO T
578 IF temprad THEN LET found=1
g?i IF temp:2 AND z=1 THEN LET
NI=x

S72 RETURM

78 LET n=1: LET temp=0 -
B77 LET tmmi(g+n;x+ny: IF tsx TH
EHM LET temp=lémp+l

578 LET n=n+l: JIF t=x THEN GO T
o 5?2

501 LET n=@

583 LET t=mig-n,x=-n): IF t=x TH
EH LET temp=tamp+l

aEgEaFET nun+l: IF t=x THEN GO T
EB7 IF tespr=4 THEN LET found=zl
E88 IF temp>3 AND z=3 THEN LET
- =X

Eg8 ETUMo. Lev

n=0: L temp =0
E@S LET t=m(Yy#n,x-nl);: IF t=x TH
T e A
= + =

0O eas x

BAE LET n=1

620 LET t=miy=-n,%x+n): IF t=x TH

EN LET temp=temp+l
ﬁggaLET n=n+1: IF t=X THEN GO T

IF temp>=4 THEN LET founds=l
532 IF temp>2 AND =2 THEM E;

&35 RETURN

65@ LET found=@
&858 FOR uy=2 TO 7: FOR x=B TO
&588 LET t=miy.x): IF t-ﬂ THhH L
0O SUB &69@

665 IF found=1 THEN GO TD B08
678 NEXT x:. HNHEXT

675 LET w=2: RETURM

G808 IF miy+l.x) =0 THEN RETURN
691 LET miv.x)=x: GO SUB 70D
692 IF found=@ THEN LET miy,x}=

IF found=1 THEN LET wyl=y
594 IF found=1l THEN LET xl=x
5895 RETURN
7ed GO SUB EG@B: GO SuUB 536

=3
7ie GO 3UB E8R: CGD SuUB S5S75
715 D S5UB EB@

1@3@ LET a=1: LET b=2

1235 FOR x=2 TO &: FOR w=7 TO 2

STEP -1

18237 LET .lg,xl =&

124@d PRINT PAPER ? HT i#ll% =-1) #3
Yobel(X=21)83) ;" a+l+lig-1)
23 . be(IX-21) 230

15;5 LET r=INT {Hﬂbiii)rl. BEEF

NEXT x
G; PRAPER S5;™
“IAT 2.8;
1055 GO T a8
li@d PRI PAPER S
i "Its a

PRINT AT 1,

1l11@ PRINY AT ©.,9. FAFEN =

1118 GO TD 1add

QBBB PAPER &: INK 1: BORDER &: C
LS : PRINT AT 9,8 "FOUR"'S UPI}"™!
T Jim Walshwr®on

ept 19B2™: PAUSE 308: RETURN
Egae BORDER 7: PRPER 7: IMNK @: C
32005 PRINT Beat the "Spectiru
B to get “"*"“four on the sa:l v

rllf L ““"horoxontal or d
“"“ﬁr:ss B o 90 right=**™
53 E to g0 Left™"""and "@°

3@16 PRINT AT ab,

55 AMY KEY™: PA u&!'a cLS

Four Up
by Jim Walsh

FLASH 1."PRE
: RETL

Accounts

on Spectrum

This program should be useful to those
who have a building society account. It
enables you to work out how much interest
you would gain in a certain time, or the
percentage of interest you gain for a

certain time.

After entering the program you must
Poke 16518,100 in order to give the
variable Z in line 1 the value 100. This,
along with a lot of other memory saving
techniques, enables the program to fit into

the 1K machine.

iy

i LET Z=CODE T

& FRIMT y g EHOUSE ;™ 5 5 p
MTEREST . ...41", .  "PERCENTAGE. .2™

4 INeUT L

= I; txoBNH PI AND Ez:URL "mv
THENM S0TD PI

g CLS
IF z=3 THEN OO TO &7% 19 IF 3M E THEM GOTO
B3 GO SUB 4B® 682 PRINT AT 1.,d; FPAPER &; I 20 PRINT ~#sINTEREGT §8~:FT PI
285 PAUSE 10@: annr 8T 1 34 Ix 1, AT 2,d;" “:RT 1,3&lix=1) Lo i *
1338376 PORER 5 B Aets g8 SRR Ny | | e B e
ALk 70 £ 3 45 i
298 G0 TO =258 805 PRAUSE So 5T4B PEJﬂT £Y; R, , ., "ENTER INTERE
208 PRINT AT 8,12, INK 1, PAPER 810 G0 SUB 458 =6 INBUF B
&; BRIGHT 1;"Your Move™: BEEP . 515 GO _ToO 1@ 80 PRINT B:“ PC." “OUER HOW
=25 .,35 558 LETIIDHHG:B: PRINT AT 1.d HANY YEARS? £ el
202 PAUSE 100: LET s/f=0 FRPER S; " AT 2,d; " = 1.5, Se INPUT C
P2 PRINT AT ©.12; BRIGHT o, FA :rx;g;g?l,\;Lnagﬁésg\{;&érpg 3;: 5% PRINT &
e : el : : ; i ;
299 LET c=1: LET d=15: LET x=5 PHPER S,AT 1,3+1(x-1) ¥3);" “iAT Ry T KHE SUES S TR LU
LET mg: LET =1 S Bl ix=1)#3);" b a3 PRINT mgha sy o TNTERES
318 INT PAPER B, INK ®; FLASH 8@ GO SUB 4@ o R et BUERALT
338 PAOSE 2. LET FEZiNkeve: 1r 878 LET x=x3: GO TO 858 88 &voe .

S i = : 138 PRINT “#3PERCENTAGE:s" ﬁT E
zg="" THEN GO TO 31 1909 IF z=1 THEN LET uYouswyou+i A
55;$H§F Es-;g“agg Ig=""8" DR z8= 1392 BEEF .S5,3: BEEP .2.8: BEEP ¥?1§.¥DT'#I "ENTER BALANCE:

n16 GO 15 a1m ig?g Ir z-2 THEN 5EIH?""*1 «118 PRINT “£;A,,, "ENTER INTERE
328 BEEP .2,12: PRINT AT c.d; P z= ; 128’ INPUT B
ABER ;" “IAT cel,d;v ¢ BRIGHY 1; FRRER 8; IR 1; PLAdh 125 PRINT "£7;B,,."0OUVER HOU HAM
358 IF z$="8" THEN LET d=d+3 1;"YOU Wi ¥ YERRST “;
5 IF z$="6" THEN LET x=x#1 1915 Ir za==2 TH!N PRINT AT @, llﬁ 139 IMPUT C
388 IF d>24 _THEN LET d=24 il | 13 PREER ©&; IMK 1; FLAS 138 PRINT C......,B/ASZ/C;" PER
3331 JF x>8 THEN LET xa8 3 AR CENT INTERES
355 IF z§="S" THEN LET d=d-3 lp2@ FOR n=1 Tu 1800 NEXT n
338 IF rs=5- THEN LET xex-1 1825 PRINT AT ®.11; PAPER 5;
381 IF L THEN LET XSS .o Rer sl Teren ko
L H GD PTMe i . a8 "Yeou
383 &b Fo o1 Ph7"3a028. Jo0 Accounts
by Mike Dipol
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PROGRAMMING

Running on
Acorn 6502

Gareth Jones throws some
light on the intricacies
of the BBC's assembler.

Acom has supplied an excellent assemb-
ler in the BBC machine's Rom. However,
the User Guide assumes the reader has a
prior knowledge of 6502 machine code.
For those Beeb owners who do not have
this knowledge, but are interested in
machine code, this article will hopefully
throw a little light on the subject. Learning
how to write simple machine code prog-
rams is easy once you have grasped the
difference between machine code and
Basic. The effort is well worthwhile.

The 6502 is an 8-bit processaor, ie it can
only deal with numbers in the range 0-255.
It can, however, address 64K directly so
16 bits (2 bytes) must normally be used for
addressing.

Numbers cannot be stored in variables,
as in Basic, they must be stored directly
into memory locations one byte at a time.
To do this, the number must be in one of
three registers, the Accumulator, X regis-
ter or Y register (all B bits long). The
instructions to store the contents of these
registers are Sfa, Six and Sty. These
instructions must be followed by an
address to tell the computer where to store
the number (different forms of addressing
are obtained by using brackets and/or the
X and Y registers to give ‘indexed addres-
sing’).

Status register

Another of the 6502's registers is the
Status register. This cannot be used by the
programmer directly, but the different bits
are set or cleared by the processor accord-
ing to the outcome of different operations.
For example, if an addition was performed
and the answer was over 255, the carmry
flag/bit would automatically be set to 1.
You could then subsequently branch
(BCS) to another part of your program.

Program 1 inverts the whole of the
screen using Basic (see UG page 250 for
Eor). Next, it clears the screen and assem-
bles the machine code version of ‘invert’.
Note that it does not execute the code.

In line 70 the Basic variable Start was
given the address of the first instruction by
the assembler. If you now type in ‘Call
Start’, control will be transferred from
Basic to the code (note the Refurn sub-
routine (Rts) command at the end which
passes control back to the Basic interpre-
ter). You may notice that the machine code
version is slightly faster.

Program notes — as in Basic you must
use a counter to run through all the screen
addresses. There is spare memory from
&70 to &8F so &70 and &71 can be used to
hold the 16-bit address. First, you must
Load the accumulator with &58 — the high
byte of the start of screen memory, then

store it in location &71 (the #&58 means
the actual number (immediate addres-
sing), Lda &58 loads in the number con-
tained in location &58 (absolute addres-
sing)). The low byte is then stored in &70.

If you are going to have a loop, you must
jump back to somewhere, hence line 110.
Since you want to Eor each memory
location with 255, first load the number into
the accumulator, then Eor it with the
number stored in the address given by
your counter (&70,&71). The actual syntax
for the address is (&70),y which takes the
lowest byte from &70, the highest byte
from &71 and adds the number in the Y
register on to this, ie address=(7&70+
(7&71°255)+Y).

The result of this operation is held in the
accumulator, so you must store it back into
screen memory. In this example the Y
register takes no part in the addressing
(line 100 loaded it with O) but it is neces-
sary in the syntax of the instruction.

The next step is to increment the coun-
ter. First, load the lower byte into the
accumulator (line 150) then Add 1 with
Carry (ADC) to this. Line 140 clears the
carry initially.

The highest byte, however, must only be
incremented when the lower byte over-
flows. Adding (0+carry) achieves this. The
result is still in the accumulator even after
storing the result in memory, therefore you
can compare it with the number &B0 (high
byte of the end address). If they are not the
same, branch back to Label.

In the user guide there are references to
certain routines being ‘vectored'. What this
means is that when the computer wants to
write & character to the screen, it puts the

ASCIl code of the character into the
accumulator (A) then jumps to subroutine
(JSR) &FFEE. At &FFEE there is a Jmp
(&20E) instruction (Jump). The brackets
serve the same purpose as in program 1,
but this time no Y is needed, so control is
transferred to the address contained by
&20E and &20F, namely &E1BB (the
address of the routine to print the charac-
ter). This seems a rather long way of going
about it, a Jsr &E1BB would have done the
same job. However, if you change the
addresses in &20E,&20F you can change
the way the computer writes to the screen.
This is what program 2 does.

Line 40 calls the subroutine to print the
character. Since all of the various routines
have a Ris at their end, control will be
passed back to line 50. Everything sent to
the screen now will be printed twice (the
Rts at the end will this time pass control
back to the program which called the
modified print routine).

Lastly, you must make &20E and &20F
point to the routine. Double holds the
address, so line 70 places the lower byte in
&20E and line 80 places the highest byle
into &20F (because of the way the 6502 is
designed, you must put the lower byte
betore the higher byte — the assembler
automatically changes round the two bytes
when you specify a 16-bit address). This
method will work wherever the code is
assembled. Once you run the program,
there is no need to Call it since the
machine will do it for you.

Program 2 demonstrates some of the
possibilities of relatively simple machine
code programs. Program 1 could be useful
but it is slow for a machine code program.

30 MODE4

49 FOR 0=BTO1

58 DIM PX1G6

SAL0PT 0%3

70, 5TART

88 LDA #&58:5TA &71

99 LDA #0:STA &78

198 LDY #82

118. LABEL

129 LDA #2335

136 EOR (&78),Y

135 STR (&78),Y

149 CLC

150 LDA %&78:ADC #1:STA &7@
160 LDRA &71:ADC #@:STR &71
179 CMP #280:BNE LABEL

188 RTS

1387

208 NEXT

5 REM % PROGI ¥¥ GLJ SEP 32 ¥
18 MODE4:FOR L=1T0166: DRAWRNDL 1286 ), RNDC 1624 3« NEXT
20 FOR XH%=85800T0%2008: TXX=7X% EOR 255:NEXT

5 REMikx PROGC 2 *¥
18 P%=480
26C
30.00UBLE
49 JSR LE1BB
50 JMP &E1BB
661
78 7820E=DOUBLE RAND &FF
80 7k20F=CDOUBLE AND
LFFB8 )/ 4FF
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MACHINE CODE

Into the
subset

Experiment, by altering the values being
added (just Poke new values into 17154
and 17156 and golo 220). Alternatively put
the result somewhere else — say 17153.
See how it changes the program? Try
adding 240 to 100 (decimal). The result is
not 340! Why? Think about it in binary:

240 11110000
100 + @1100100

B1A10100 = B84
‘ 11

The sum generates a 1 in the ninth bit,
which cannot be held in an 8-bit byte, so it
falls off the end. The quoted result is too
small by the value of that ninth bit — 256.
Mo check has been made, no helpful error
message printed. When you write machine
code you are on your own. What you do
not test for, you do not find out about.

Here's how to modity the loader prog-
ram to accept hex, by combining it with the
decimal/hex converter in Machine Code,
September 23.

Change lines 120, 130, 140, 150 to:

120 INPUT CS

130 IF C$="S8" THEN GOTO 180

140 PRINT C%

150 POKE A, 16= (CODE C$(1)-28)+CODE
Cs(2) —-28

The procedure is exactly as before, but
now at each input you key in the hex code:
3E, then 04, then 06, etc. Do not omit the
zeros. Use “'S" to end the inputs, in place
of the previous “negative number” delimi-
ter.

In the previous description, we assumed
you might only have 1K of memory.
Machine code is of course a useful space-
saver with 1K, but anyone interested initis
likely to have 16K. Further, some of our
later routines using the display file need at
least 4K. To reserve a 256-byte attic in
16K, proceed as follows:

POKE 16389, 127
NEW

Now load in the machine code. Replace
4300 hex by 7F00 hex and 17152 decimal

by 32512 decimal. From now on, we are

only going to give the hex codes, for which
you can use the modified loader program.

It is a terrible nuisance that the ZX81
needs a new before it recognises changes
to ramtop. You are half way through typing
in a basic program, with some machine
code to accompany it later ... and you
have forgotten to allocate memaory.

Using what we have told you so far, all
you can do is save on tape, resel ramiop,
then load back in, and continue. But there
is a way to avoid this, by using a Rom
routine.

Suppose you want to allocate a 256-
byte attic, leaving your precious Basic
intact. From the keyboard, type:

POKE 16389, 127 [reserve space|
PRINT USR 1040  |call from ROM|

You will get a listing and the program will
halt. Restart with Run (this technigue loses
your variables anyway). That's it. For
different sizes of attic, change the 127
(and Poke 16388 with the junior byte if this
is not zero).

You can use this in a program, but the
program will halt after the USR 1040, and
need a manual restart. And direclly en-
tered variables will be lost.

We are not going to describe one of the
694 opcodes the ZB0 has — that would be
tedious and unnecessary. Instead we will
look at a subset of 30-odd types of
instruction (covering about 230 actual
commands). Unfortupately, not all of them
can use all the addressing modes. Here is
a quick reference table showing with which
instructions can use what:

And
This operation takes the contents of the
A-register, and another 8-bit field, and
examines these, bit by bit. Only if corres-
ponding bits are both *1" does it puta *1"
back in this position in the A-register.
Otherwise it inserts a ‘0",

For instance, And A, 07 has the follow-

ing effect:

A-register before the operation: 00110101
7. eQoRO111
A-register after the AND: aoco0101

See how the junior three bits have been
transmitted? So you can use And to select
a portion of a byte.

OR

This works in a similar way to And, but this
time, the resulting bitis a 1" if either of the
initial bits is a "*1". So Or A, 05 gives:

A-register betora: Q1001011
05: poooo101
A-ragister bafore: 1001111

Now, certain bits are being forced to "'1"
regardless of their original value.

ol LDx ADD ADC N IR 1P IFE LD ADD INC
P SLIE SBC DEC IRC IPNE ADC DEC
< AND SLA IRNC IPC SBC PLISH
o DR SRA IRZ JPNC POP
Addrenl, d XOR SRL IRNT PP
Mode & CP DINZ M
Regrter LDrs ADD A, INC ¢ ADDHL. ¢ | INC
Immediate | LDr.n ADD A0 JFan IPZ nn LD r. o
Direct LDA, {mn) LD HL. {ne)
LD {nn}, A L (n), KL
Indirect LD A, (HL) ADD A, (HL) INC (HL) IP(HL)
LD (HL) A
Indexed LD A, (1Y + di|ADD A (1Y + ) |INC (1Y + d)IR d
LD{IY +d). A

|
8-bit operations

The notation is the table needs some
explanation. Some of the opcodes will be
unfamiliar, but we will deal with those later.
Otherwise, the conventions are:

1) Each entry in the table shows an
example of the format of the instruction
type. Any of the other opcodes in that
column could be substituted.

2) "r" or "s" denotes any register.
Whether this is an 8-bit or a 16-bit
register depends on which part of the
table the instruction is in. For instance,
in the Ldr, s instruction, r and s are any
B-bit registers (A, B, C, D, E, H or L),
butin ADD HI, r “r" is one of Be, De, Hi,
Sp.

3) “n" is any B8-bit number. "nn" is an
16-bit number.

4) If a register is explicitly stated, as in Ld
A, (nn), then this is the only register
which may be used for this purpose.

This is a wild oversimplification. Some-
times, other registers are usable. But the
set of instructions we have shown are
always OK and you can worry about
extending your vocabulary of instructions
when you are handling this lot confidently.
5) *d" is any 8-bit number, but it is always

added to some 16-bit value. In other
words, it is an indexing displacement.

Now let’s look at the new opcodes:

|
16-bit operations
Xor

Here the initial bit values must be
different for the result to be a "“1". Xor A,

B3 gives:

A-ragister belore: 01011010
B3: 1e110011
A-ragistar after; 11101001

It is particularly useful for flipping a
register from O to 1 and back again. If a
A-register contains 0 to start with, every
time the instruction Xor A, 01 is executed,
the value in the A-register will flip. (0to 1,
back to 0, back to 1 and so on.)

Cp

This is the "Compare" instruction. The
contents of the A-register are compared
with those of another 8-bit field. That
raises a problem, though — how is the
result of the comparison signalled?

This is what the F (or flags) register is
used for. Each bit of the F-register holds
some information about the effect of the
last instruction to alter them (Not all in-
structions do alter them).

Reproduced from Machine Code and bet-
ter Basic, by lan Stewart and Robin Jones
(price £7.50), by kind permission of Shiva
Publishing Ltd, 4 Church Lane, Nantwich,

Cheshire CW5 5RQ.
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7 MAESAFALLEN, BOW ST, DYFED, SY24 5BA

ZX81 & Spectrum
Games

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 £X81 £4.45

Mazeman: A fast action m/c game that reproduces the
spirit of the original. The Spectrum version includes
excellent graphics.
16K ZX81 £4.45 — Spectrum £4.95
Can also be used with AGF joystick.

Adventure 1: Based on the original game by 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 complete.
16K ZX81 £8.95 — 48K Spectrum £9.95
See us al the 5th ZX Microfair,

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

alamander
of(ware

Mudul B {HJ microcompuiers

WIZARD WAR The mighty mages of the Tri-Suns strive for
supremacy in a fearsome batile of skill and strategy! Eh 95 (D)

STAR TREK A full version of this clissic pame for thi I}r.lgnn:
features Facrie Queen, hvperprobe, tractor beams, time travel and
more! EnYS (D))
VULCAN NOUGHTS AND CROSSES Pin vour wils agaimst the
Diragon or vour friends in this three-dimensional game of logic!

L6.YS (D)

DRAGON RIDER Cuan vou destroy the encmics from the sky
before your hiery steed runs out of puff!

TANKS! Variable wind and terrmn make this cxciting two-
player game a challenge for everyvone!

GAMES COMPENDIUM 1M A sclection of games for all
the family, including Blackjack. Donkey-
Derby, Kingdom, Lunar-Lander and Hunt the

Wumpus! £6.95 (D) B

Cheques or postal orders pavable 10 Sala-
mander Software. 27 Ditchling Risc.
Brighton. East Sussex BN1 401
Tel: 0273 686454
Eriscosund for bulk orders and retal; send SAE Tor

cutalogue

All jovstick games () feature non-povstek
VEISIN 000 FEVErse

Programmers wanted: good rovalties paid!

& Software from the south for the DRAGON 32 (D) wnd BBC

£6.95 (B) 3

£0.95 (B) &

A ATARI =

400 (exc BASIC)
400 (inc BASIC)
800 (exc BASIC)
800 (inc BASIC)

ATARI PACKAGE DEALS

400 (16k) + BASIC + Recorder + Joystick +
Manuals + 5 Blank Cass. + Free Programs
400 (32k) + All above items

800 (48k) + All above items

+ BASIC + Demo Disks

SHARP
MZ80A
MZ80B

VIC 20
GENIE1 &2
ATOM

£434
£789

CHESS COMPUTERS + GAMES FOR ZX81 and APPLE

28

£173.04
£216.52
£390.43
£433.91

£251.30
£307.83
£546.96
800 (48k) + Disk Drive + Joystick + 3 Blank Disks
£734.78

£129.50
£289
from £150

+ PERIPHERALS + SOFTWARE + BOOKS +MAGAZINES +

DRAGON 32
32K + COLOUR + HIGH RES. GRAPHICS +
SOUND + TYPEWRITER KEYBOARD +
SLOTS FOR JOYSTICKS + CARTRIDGES
EXPANDABLE TO 64K

ALL FOR £173.00 + VAT

NEW ATARI SOFTWARE

Tumblebugs, Canyon Climber, Shooting Arcade,
Pacific Coast Highway, Clowns and Balloons,
Protector, Chicken, Slime, Apple Panic, Track
Attack — ALL AT £17.35

Micropainter £19.56

Shamus (16K/C) £17.35

+ ATARI, INTELLIVISION & HANIMEX TV GAMES +
CARTRIDGES BY IMAGIC & ACTIVISION

 AMER

24 GLOUCESTER ROAD

Tel: 698424
BRIGHTON ==

PLEASE ADD 15% VAT TO ALL PRICES

POPULAR COMPUTING WEE
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DRAGON

Plotting on
micros

Tim Langdell explains how
to create user-defined
graphics characters.

The Dragon 32 does not have any easy
way to allow you to create your own
graphics characters, unlike machines such
as the Spectrum. However, using Get and
Put you can store your characters created
by plotting to the screen, and place them
anywhere on the screen.

One advantage this system can offer on
the Dragon is that you are not restricted to
8 by 8 character squares, as on other
machines. Since the character is stored in
an array it can be virtually as small or as
large as you wish. For simplicity though |
will restrict myself to an 8 by 8 character
for space invaders as an example.

The first stage is to plot the points which
make up the character onto the screen
using Psel in, say, Pmode 4. | have
chosen Pmode 4 because it gives you the
maximum resolution available to define
detailed characters. The program requires
you to type in the character as B rows of 8
Zeros and ones (pressing Enter between
each digit), and then translates this pattern
of zeros and ones into the character you
have designed. The choice of zeros and
ones was made to enable you fo get an
idea of how the graphic character will
appear.

Lines 120 to 150 do the actual plotting
on the screen in a box B pixels by 8 pixels
in size. Line 160 uses a Get statement to
store the box containing the character in
an array (C). In the first bracket of the Get
statement is the co-ordinate of the upper
left-hand corner of the box. The second
bracket contains the co-ordinate of the
bottom right-hand corner of the box.

Once the graphic is stored as the array
‘C’ you can clear the screen (PCLS) and
place the graphic anywhere using a Put
statement. This statement in line 180 is, as
you can see, very similar to the Get
statement — with the contents of the
brackets referring to the two corners of the
new box's position.

The problem with using Pmode 4 is that
you can only have either white (buff) and
black or green and black (with Screent,
and Screen1,0 respectively). To get some
colour into the game you would need to
use Pmode 3. But in Pmode 3 the resolu-
tion is exactly half as good and you will
need to design your characters with care.
The zeros and ones to /nput for this
program to get a space invader are:
20111100
21011010
g1111110
ea111100
00011000
00100100
21011010
00000000

If you do not wish to design your own

character but wish to use one already
planned, then you might be better advised
to employ Read and Dala. In this case you
might consider storing the co-ordinates for
the Pset statements in the form of Data,
and use a For/Next loop to Read the Data
onto the screen in the form of Pset dois.
Thus the form would be:

10FORX=1T03

20 READ A :READ B

30 PSET (A.B.2)

40 NEXT

50 DATA 10,10,10,11,10,12

The final part of the formula, to put the
character on the screen and move it about,
involves Putting the character at a position
and then a moment later Putting the same
character at that position as Resef (which
Resets the points which were Set before
— ie blanks them out). This Put statement
will thus look like this:

PUT (110,11@) — (118,118),C RESET

The character is then Put in the nex
position on the screen, cleared again and
S0 On.

1 REM

10
20
30
49
50
60
70
80
90
100
110
129
139
149
15¢
160
179
180
190

DIM AS(9,9)

INPUT AS (N,M)
NEXT M
FOR T=1 TO 8:

NEXT N
PMODE 4,1
PCLS
SCREEN 1,1
DIM C(9,9)
FOR ¥X=1 TO B:
LET K=0:

NEXT: NEXT

PCLS

GOTO 190

USING GET AND PUT
2 REM FOR CHARACTER DEFINITION

FOR N=1 TO 8:FOR M=1 TO 8

FOR 5=
PRINT AS(T,S) ; :NEXT:PRINT:NEXT

IF A$(X,Y)="1" THEN K=1
PSET (9+Y,9+X,K+1)

GET(10,10)-(18,18) ,C

PUT(11¢,119)-(118,118),C

1 708

FOR Y=1 TO 8
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SPECTRUM

Common
characters

1.1 Unifile/Spectrum page

Sooner or later most micro owners realise
that their new digital friend comes into its
own when it is storing information, proces-
sing it and presenting it in ways that would
be laborious if done manually. They soon
begin the task of writing simple programs
which will store their friends’ names and
addresses or catalogue their stamp album.
They may end up with half a dozen
programs, all of them using roughly the
same method but working on different
types of information. In this series of
extracts from The Working Spectrum® we
examine how a single program can be
written to cover a variety of filing tasks
without the need for constant re-writing
every time a new usage comes along.

Before we write the program we must
decide on an economical way of storing
the date we wish to file. Small programs
can afford to fudge this issue since they
are unlikely to make use of all the available
memory anyway. Such a small program
might, for instance, declare an array with
dimensions of 50,4,20. This would allow
the storage of up to 50 entries, each with
four constituent items, each item being up
to 20 characters long. The advantage of
this is that each entry to the file would be
clearly identifiable since entry X would be
made up, if the array were called A$, of:
AS(X1),A5(X.2), AS(X,3) and AS(X.4).

The disadvantage of this method is that
for most filing uses it is likely to result in an
enormous waste of space within the li-
mited amount of memory available. The
reason for this is simply that the length of
the fixed space you allocate to each item
must be adequate to the longest item you
are likely to input. If, for instance, you want
fo store the names of your friends and one
of them is graced with the surname Far-
quarson-Smythe, then you will have to set
aside at least 17 characters for every
surname, despite the fact that the rest of
your friends are nowhere near so impress-
ively named, The space allocated to most
of the names would be more than half
emply.

This is a problem encountered by any
storage method which allocates a fixed
amount of memory to each item regardless
of its size. But if each entry is not to be
allocated a fixed amount of space then the
file in which the data is stored will not be
divided up in any regular way. This makes
its difficult for the program to keep track of
the position of individual entries or even to
identify where one entry ends and another
begins.

Take the following example of two en-
tries in a file which have been allocated
precisely the right amount of space:

SMITHIOHN33125564567T7THIGH
STTHOMASBILL45109567851EDEN AV

You probably had no difficulty in identify-
ing the names of the two men, but your
Spectrum is not as familiar as you with
common surmames. Even you probably did
not guess that each name is followed by
the age, file number, telephone number
and street number of the man in question.
How is the program to identify each of
these given that any of them can vary in
length?

The answer to such problems is normal-
ly provided by a combination of indicators
and pointers. Indicators are markers set
into the main body of data which allow the
program to identify the length of the items
which make up an entry. Pointers are
normally set outside the main body of data.
They consist of a list of the positions, in
memory, of all the entries, enabling the
program to jump into the middle of a long
and complex file and unerringly find the
first character of the desired entry.

The program below uses indicators and
pointers fo manage a file made up of
25,000 characters, made up of perhaps
hundreds of separate entries all packed
together in a seemingly random way. The
program is called Unifile. | hope it will
come to play a wvaluable part of your
program library. More importantly, the
techniques employed are essential tools
for everyone who wants to pack his Spec-
trum, 16K or 4BK, with the maximum
amount of information.

Module 1.1

As a rule of thumb, a utility program that
does not commence with a fairly clear-cut
menu of the functions available is a bad
program. If you do not agree with this now,
you certainly will some time when you
have to return to a complex but useful
program which you have not used for
some time and have to spend hours going
through the listing trying to work out just
what you have to do to make the program
work for you.
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In this module the user is requested to
choose between four numbered functions.
No particular attemnpt is made to guard
against mistaken inputs. Mistakes at this
stage are not serious. If a number or
character other than 1-4 is input, the
program ignores it. The module also con-
tains, as one of the four menu choices, the

Stop function. This serves the purpose of
marking an end of the use of the program
and reminds the user to re-record any new
data which has been entered.

Commentary

Line 1000: Every program on the Spec-
trum which is not going to be in black on
white needs to declare somewhere near
the start the colours to be used for:

a) the border around the screen

b) the screen

c) the ink with which the characters
appear on the screen.

There are three separate Paper instruc-
tions in this line. The first instruction stands
alone and, with the CLS command, sets
the screen to white. In the second instruc-
tion the Paper colour is set to black so that
the menu stands out boldly from the white
background. The third Paper instruction is
tied to a Print instruction. It makes no
permanent difference to the paper colour,
but ensures that the word Unifile is printed
on a red background.

It is important that you can distinguish
between those colour commands which
stand alone and set a colour, and those
colour commands which refer only to the
single Print statement to which they are
tied. A single Prinf statement can have
every characteristic set by such tied com-
mands. For example:

PRINT FLASH 1;0VER 1;INVERSE 1;PAPER 7;INK 0;
"HELLO"

None of these colour commands will
have any effect on Print statements in
other parts of the program.

Line 1070: When you have an input to a
program menu do remember to check that
the variables you use are not duplicated in
other parts of the program.

Line 1080: The menu is printed on white
paper in bold black strips. But the last
Paper command sets the background to
black so this CLS command sets the whole
screen black. It remains black until the
program returns to the menu.

Line 1190: For any data storage prog-
ram it is far more convenient to have a
Save instruction built into the program
rather than having to enter it in direct mode
every time new data has been added.

Testing Module 1.1.1

A rough and ready test of the module is
simply to Aun it and enter numbers in the
range 1 to 3. The program should then
stop with the report 0 OK followed by the
appropriate line number from 1090-1110.
Input of 4 should result in a prompt to Save
and then Verify the program. Any other
input should be ignored.

More of the Unifile program will be
presented next week.

This is an extract from The Working Spec-
trum, by David Lawrence (price £5.95) pub-
lished by Sunshine Books, Hobhouse Court,
19 Whitcomb Street, London WC2 THF.
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PEEK & POKE

London WC2 7HF.

Is there anything about your computer you don’t
understand, and which everyone else seems to take
for granted? Whatever your problem Peek it to lan
Beardsmore and every week he will Poke back as
many answers as he can. The address is Peek &
Poke, PCW, Hobhouse Court, 19 Whitcomb Street,

OLIVER ASKS
FOR MORE

Jason Derry of Rosehill Way,
Guildford, writes:

I have a Vic20 and want

to expand it. But, as I am
limited to my pocket money, I
would like to know if there is
any other way of adding mem-
ory, apart from buying the
super expander. I can borrow
a soldering iron if necessary. Is
there anyone who makes a kit
for extra memory, preferably
more than 3K? If not, is there
any way I can add the extra
memory myself?

This is the sort of ques-

tion that needs a whole
article in answer. I do know
that 2114 chips, such as the Vic
uses, have been ‘Piggy back-
ed’, so as to effectively double
the memory available to the
user. However, this was done
on a ZX80, I do not know if it
has been tried on the Vic.

As there seem to be three

unused control lines on the.

unexpanded Vic, it may well
be possible to add 3K yourself,
though this would void your
guarantee. Unfortunately, 1
do not know how you should
go about adding 3K on your
own. Does anyone have any
ideas?

KACK-HANDED

Paul Thompson of Rowan
Drive, Newbury, Berkshire,
writes:
In February I bought a
Vic20 after selling my
ZX81. 1 would like to know if
there is a numeric keypad
available for it, with a built-in
Return key. But, as [ am left
handed, it would have to have
enough cable to reach around
the left-hand side of the
machine.
The Vic keyboard is an 8§
¥ 8 matrix. The only
number pad [ know about is
made by Dk’tronics for the
ZX81. It costs £10 and should
be possible to convert to the
Vic20.
Alternatively, it should be
possible to make one, as de-
scribed by Stephen Adams in

his book 20} Simple Electronic
Projects for the ZX81 and
other computers. The lines
that you will have to deal with
are line 7, which will give you
the even numbers, and line 0,
which will give you the odd
digits. Return is line 1, H. The
keyboard connectors for the
Vic are on the left as you look
at the computer, so the length
of wire you will need should
not be a problem.

But such a conversion, un-
less it can be done through
your Commodore dealer, will
void your guarantee.

LANGUAGE
SPECIFICATIONS

Joe Laine of Yew Road,
Stockport, writes:

I am very interested in

the new Jupiter Ace, but
I am unsure whether or not to
buy it. 1 was going to get a
ZX81 or Spectrum to learn on,
because I am going to start
learning computing at school
soon. What I want to know is,
will I 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? I 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 is not an
easy choice to make if you
want 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. I know that
last year the London Board
specified any high level lan-
guage for the O-level, but only
Basic for the A-level. This
year 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, I doubt if many of them
are conversant with Forth.

My worry with the Ace 15

that it is in a Catch 22 situa-
tion, where everyone is wait-
ing for *Everyone Else’ to buy
the machine, so that it gener-
ates enough interest for sofi-
ware companies to write prog-
rams for it. [ feel that it is a
very good choice for a second
machine, and [ can see it
picking up some extra trade if
the Spectrum problems con-
tinue. As to whether you
should make it your first
choice — I would again sug-
gest you talk to your teachers
before deciding.

BAR CODE
DEVICE

Dermott Bicker of Skipton
Street, Morecambe, Lan-
cashire, writes:
Is it possible to use a bar
code to program compu-
ters. 1 have seen this idea used
with an electric organ to play
tunes. Would it be a quick and
easy method of programming
simple 1K games on the ZX81?
This can be done.
Apparently a device to
use a bar code has been mar-
keted in the United States by
Mindware. Unfortunately, I
have no other details. As far as
I know, there is no compar-
able device available over
here.
The address of Mindware is
15 Tec Circle, Natick, Mass
01760, USA.

MODULATING
IMAGING

Rodney Bennett of Oxford
Gardens, London, WIi,
writes:

I have a ZX81 and have

recently acquired a video
recorder, an excellent Sony
C5. However, when 1 tried to
use the ZX81 through my video
recorder, replacing the aerial
input in the normal way, the
result was a much inferior
screen image. 1 have had to
return to feeding my ZX81
directly into the television set.

This is a pity, as I had hoped
that one use of the ZX81 would
be to generate captions that
could be used on video tapes.
This is possible but only with a
very poor quality screen im-
age. Is there any way to im-
prove this?

Also 1 am hoping to use my
Spectrum (when it arrives) for
the same purpose. Will I find
the same problems?

On a related subject, I find it
almost impossible to keep my

television set tuned so that I get
the best possible image from
my computer without having to
adjust it each time I use it. I
have reserved a special channel
but this does not seem to help.
Is there any way around this?
A 1 think this problem is

due to the fact that both
machines are using the same
RF signal. Like the computer
a video has an in-built modula-
tor, and it is almost an industry
standard to pre-tune these to
channel 36. I do not know the
Sony C5 model specifically,
but is there a small screw
visible whereby you can slight-
ly re-tune its modulator?

If you can, do this, and then
fine-tune your ZX81 or Spec-
trum to the one on the video.

As regards the re-tuning of
your ZX81 in normal use, the
problem you have is so com-
mon that it is usually consi-
dered to be just part of the
setting-up routine. If you use
more than one computer on a
single set you will find that a
signal does tend to wander off
station slightly.

BROADCASTING
CONFUSION

I Baker of Kingsman Street,
Woolwich, London, writes:
I have ordered a Spec-
trum, and have been fol-
lowing the correspondence and
articles about television and
video. However, 1 am now
more baffled than ever,
What is the difference be-

tween video and television?

Are videos available on retail?
Is there any particular video or
television that works well with
the Spectrum?

These two words are

easy to confuse. Essen-
tially a television is a screen
display that has been tele'd.
That is it has been broadcast
and the material has come
across the airwaves. This sig-
nal then has 1o be picked up
and translated into the picture
you see.

A video display does not
have to go through this pro-
cess. The display you see is fed
directly into the television.
Thus a computer gives a video
picture when plugged in to a
domestic television. A moni-
tor cannot receive broadcast
signals. It boils down to the
different ways in which a sig-
nal gets to the cathode ray
tube which gives the screen

display.
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Classified

WHAT IS
THE

AXON
GROUP?

WHY NOT
JOIN US?

SEE 25th NOVEMBER
ISSUE OF
POPULAR

| COMPUTING WEEKLY

FREE COMPUTER GAMES

when you subscribe 1o The War Maching, the
monthly magazine of computer simulation
gamng

TWM has been covering the computer gam-
ing scene since July 1981, with defailed
reviews and Mivica on how 10 design your
Oown compaler games

Every third issu= of the magazring now
includes a sophisticaled computer game.
which may be a wargame, an adveniure of a
sciance-fiction game. The map and couniers
coma -with the magazing, and the program s
supplied on tape for the 16K IXB! and
TR5-80/Video Gene

Current issun (without tapa): E1 (oversaas
£1.70). G-issue inclusive subscription
£12.50 (overseas £19). B-lssue subscrplion
(without tapes): £6 (overseas £10)

(heques payable to: Emjay. 17 Langbank
Avenue, Rise Park, Noftingham NGS5 SBU.
England.

ATARI GAME! Alien Aftack. Great
game from basic! DLI! Charsel rede-
fined. 11 Wimboma House, Harewood
Avenue, London NW1 (S. Ahmad).

VIC20 ADVENTURE VAULTS OF
DUNGOR (pits, magic, monsters, 15
leviels), super expander required, With
3 Hi-res programs, Send £3.95 to M
Conmway, 10 Alder Grove, Chester,

ZX81 16K Scrunch. Brilliantly simple
new game, plus free maths program.
Cassette £2. Jeanette Fenner, 237
Owverdale, Scarborough YO11 3RE.

MORSE TUTOR PROGRAM for Spec-
trum 16 or 48K. More than just a
random morse generator this program
will teach you from absolute beginner
to amateur radio morse test, A flexible
user friendly program on cassette for
only £3.95, post paid. From Jim Grice
G4JMNO, 116 Churchfields Lane, Glass-
houghton, Castieford, W. Yorkshire
WF10 4DB.

A COMPUTER

FOR CHRISTMAS?

WE STOCK SHARP, GENIE, VIC20
AND DRAGON COMPUTERS

We have a good range of software for home
entertainment, business and education, and
accessories for the computers as well.

For helpful and friendly service, try:

everyman
computers

LOVE —
a 16K ZX81 women's

adventure game

saf in the riotously funmy Poke Hadl. Meet the
voluptieous Griselda, the rude Sinclair, Indian
mystic Mr Ram Pac, and mare. Interaciive,
maching coded and fast. Cassette £3.95 inc
instructions, REMSOFT, 18 George Stresl,
Brighton BN2 1RH (tel: 0273 602354),

MICRO — BACK?

Foldaway Workstatlon: Raises hardware up
and over lap — becomes storate case when
coltapsad. You won'l need to be & budding
Chippendale to follow these extremedy simple
plans: £1 inc. p and p. Awvailable from
Robert Morgan, School House, Cross Inn,
Lisnon, Dyled, Wales. A kil of pans can be
supphed £18 plus p and p

VIiC20
3K MEMORY EXPANSION
MODULE £18.50 inclusive of
VAT and postage and packing.
Send cheque or Postal Order fo:
P.C.B. CONCEPTS LTD
1 Scott Crescent,
Rayners Lane

Harrow, Middlesex

DRAGON 32 SOFTWARE on tape,
from £1.95. Send s.a.e. for list. ATL(D).
115 Crescent Drive South, Brighton,
BN2 658.

SOFTWARE AUTHORS. Interesting
and ingenious programmes wanted for
Z¥B1 games, educational and busi-
nass. Phone 031-447 2788.

DK'TRONICS SPECTRUM
KEYBOARD. Brand new (keyboard
logos are fitted), only £38 plus £1 p & p.
Phone 01-B63 4304 evenings/
weekends.

LINK-4-PLUS. A fast, challenging,
advanced 4-liner game for BBC 16K.
Four skill levels, 0/1/2 player and
speed games, thinking times and
sound-video options. Cheque/PO for
£6.95 o ABC Softwara, Freepost (no
stamp required), Chorley, Lancs, PR7
1BR

BBC MICRO Pools Predictor. Model A
or B. Easy data entry. Uses powerful
mathematical and statistical forecast-
ing model. User tunable facility. On
cassette with full instructions, £4.99.
Mayday Software, 181 Portland Cres-
cent, Stanmore, HAT 1LR.

14 Edward Street
Westbury, Wiits
BA13 3BD

Tel: (0373) 864644

New book for Spectrum
The Working Spectrum

THE WORKING

SPECTRUM

Published in association with
Popular Computing Weaekly.
Send cheques/postal orders, for
£5.95, to The Working Spectrum,
Sunshine Books, Hobhouse
Court, 19 Whitcomb Street, Lon-
don WC2 7HF.

We can normally deliver in four to

five days.

VIC MOON MUGGER (unexpanded),
colour, hi-res graphics, sound,
keyboard or joystick, £3.90. P. Killick,
41 Reachfields, Hythe, Kent CT21
6LS.

16K ZX81 GAMES. Space Invaders,
Pilot, Pacman, Frogger, on one high
quality cassette, only £5. P. Sands, 25
Corsewall Street, Coalbridge ML5
1PX.

ATARI VCS with Combat, Asteroids,
Chess, Space Invader, Night Driver,
Breakout, Actlivision Tennis. v.g.c.
£120. Tel: 01-654 6522

SPECTRUM GAMESTAPE, Pontoon,
Jackpot, Hangman, Fighter Target Pal-
terns, £3. N. Henderson, 33 Rayleigh
Drive, Wideopen, Tyne and Weaar,

DON'T BUY RUBBISH. 16K Spec-
trum, m/c Othello. Amazing strategic
play. Introductory price, £3.50. M. R.
Davies, 14 Slade Foad, Barry, S.
Wales.

SPECTRUM/BUG. Booklets of 50 for
text, graphics, U.S.R. character plan-
ning. Only E1. From A, Qureshi, The
Yews, Colmere, Shropshire.

SPECTRUM RENUMBER. Instantly
ranumbers all or part of program. All
Gotos, Gosubs, etc included. The first
and probably the best in m/c for only
£3.95. David Webb, Southholme, 9
Park Road, Woking. Surrey

BBC MICRO DISASSEMBLER/moni-
tor on tape for model A/B, £5. To David
Knell, 13 Neorthumberland Road,
Leamington Spa. Warwickshire, or £1
for manual only (refundable on purch-
ase of program)

16K SPECTRUM programme wanled
of exceptional quality for early market-
ing. High royalties paid. Educational
tapes welcome. Microjuice, 46 Ainger
Road, London NW3. Tel: 586 4740.

SPECTRUM SOFTWARE: Simulation
teletext programs with accurate 24-
hour clock and alarm. Five more prog-
rams maka up a total of six for only £5.
Some of these other programs are a
predictor and a Christmas card maker.
Send £5 cheque or P.O. to: D. Kerr,
Nethermoss, Rumbling-Bridge. Kin-
ross, Scotland KY13 7QD.

MAKE THINGS FLY WITH

ZXB1 WINDOW 16K
Cassette £1.98
Fantastic M/C routing lels you define NOT 1,
NOT 2, but ANY number of Windows, of ANY
size in ANY position on your screen  (Full
sereen, 1 line, 4 character block; you name
it!) Graphics or 1ext in gach Window can be
‘scrolbed’ in ANY direction simuftaneously or
individually against ANY character back-
ground (including inversa) OB ‘roll’ your
asterpids off one edge of your window back
on o the opposite side (Wrap-around
offect )

You won'l be able to stop yoursel! thinking
of hundreds of posside applications for this
HIGH SPEED (in SLOW mode) SCREEN-
HANDLING PHENOMENON!I

KEN DSBORNE
17 SHAFTESBURY WAY, ROYSTON, HERTS
568 SDE

BBC (32K) VIC20 (6.5K)
Guaranteed programs for home and
school. “INVISIBLE MAN'* — inferac-
five, teaches to-ordinates and com-
pass paints, fun to play! “'INKOSI® —
be an African King in this original
adventure game . . . £5.95 each. SAE
for detalls and complete list.
CHALKSOFT, Lowmoor Cottage, Tone-
dale, WELLINGTON, Somerset
TA21 DAL.

ZX81 16K ASTRO-INVADER. Fast
machine code for fantastic graphics!
Personalised scoring! four types of
Alien! Mystery points! Bonus ship! Cas-
sette only £3.50. |. Morrison, 17 Winton
Circus, Sallcoats, Ayrshire.

VIC20 GAMES: Funfair, Road Race,
Brands Hatch, Patrol Boat, Battlefield.
All on one cassette for only £5. Send
to: N. Geere, 323 Jersey Road, Oster-
ley, Isleworth, Middlesex.

VIC20 +3K RAM, car race, Puckman,
user-defined colour graphics, £3.50. M.
Ryan, 16 Mountgrace Road, Luton LU2
8EJ.

ZX PRINTER WITH PAPER, excellent
condition, only £40, ZX81 pools predict
listing, £2.50. VIC20 cassette, £3 .85,
listing £3. Send cheque/P.O. To D. J.
Wyalt, 77 Redgrave Gardens, Luton,
Beds.

JOYSTICK for all ZX computers. Build
it for under £5. Send €1 plus sae for
instructions. Peters, 29 Windsor Road,
Mewpart, Gwent.

BBC SOFTWARE: Send sae for cata-
logue to: E.P.M. Sottware, Newlands,
Harrow-on-the-Hill, Middlesex HA1
3JD (50p voucher freel).

3K RAM plus machine code monitor in
one carridge, £40. Telephone Derek
0740 53133,

EPROM PROGRAMMING SERVICE.
2¥-4K EPROMSs supplied programmed
to your requirements. Send SAE for
delails to: Trent Micro Systems, 2
Parkdale Court, Kenilworth Road, The
Park, Mottingham NG7 1DD.

VIC20 UNEXPANDED. Gobbler, Bom-
ber, Sprogger, Hangman and Slol.
Addictive. Excellent colour, sound and
defined characters, all for £4.50. Peter
Fobinson, 24 Butterfield Road, Bolton,
BL5 1DU

16K SPECTRUM GAMES, micode,
City Bomber, Alien, Tank Battle, Com-
puter Arl, Simon. All on one casselle,
only £3,50 plus P & P, 50p. D. Hem-
brow, 8 Apex Driva, Highbridge,
Somerset.

BBC MICRQ 32K arcade games,
Frogger, Fast Micode, colour graphics
and sound, £6. Crazy Race, Guide The
Swaying Balloon, £6. JSD Software, 28
Woodvale Gardens, Wylam, North-
umberiand,
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Computer Swap
01-930 3266

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

Spectrums for sale

SPECTRUM 48K. £180. Tel: Wantage
B7778.

SPECTRUM 48K, as new, £170. 5. R
Wilkinson. Tel: (work) 01-686 0555
4296; (home) 0732-359077

SPECTRUM 16K, hardly used. still
boxed, with manuals, olfers welcome
Tel: weekdays after 7 pm. 01-838
07a2

SPECTRUM 16K, unused, still in ori-
ginal box. £125 ono. Tel: 0808 320075,

48K SPECTRUM + PRINTER, with
accessories worth £60. Please write to:
Mr. A, Saggar, 88 High Street, South-
all, Middx. Best offer for immediate
delivery.

16K SPECTRUM, unused, with some
software (you name price). Tel: 01-578
8645,

48K SPECTRUM, 2 months old, origin-
al packing, magazines, s'w, Abacus
controller. £220 ono. Mr J. L. Moling-
hen 01-643 7097 (before 5 pm).

ZX81s for sale

D + 16K Ram pack. Sinclair-buill
complate with PSU, manual and soft-
ware, £50. Tel: 01-651 2782, ==

ZX81 + 16K + fuller keyboard, books
and cassettes. All for £75. L. Pancuk,
42 St Kilda Road, London W13,

16K ZXB1 Sinclair-built, still under
guarantee and in box, excellent condi-
fion. Also software. £70. For details
telephone (041) 944 1483,

16K ZX81, with Kempston keyboard,
keyboard sounder, manuals, £45 of
software, £80. Tel: (0206) 322230. —

ZX81 16K, good condilion, £40, s/
‘ware, leads, books, for only £80. Tel:
Leicester 540581, g

ZX81. 1K, unused, boxed, £37 ono
Tel: Anthony 061-928 B737.

ZXB1, 16K RAM, computer manual
and two converted Atari joysticks, ETS5.
Tel: (040 481) 4538

ZX81 32K + software and user poinl,
£60. Tel: 01-300 7384 (evenings)

ZX81, with 16K Ram, lots and lots of
s/ware, including Monster Maze, Flight
Simulator etc, + piles of magazines +
manual + leads, £90. Tel: York
798395,

ZX81 16K RAM books and software,
aight months guarantee left, £50. Ring
Wokingham 782614 -

ZXB1, 16K, manual and books, over
£60 of cassettes, £75 ono. K. Red-
wood, Cardiff (0222) 762655

B1 with Kaude Keyboard, excallen
condition, many exiras, magazines,
tapes and books. £80. Ring 0924
891078.

ZX81, 16K + PRINTER, five rolis of
paper, £30 of software, inciuding In-
vaders and Delender, £90. Tel: 061
841 2553.

ZXB1 SYSTEM, 16K Ram, printer, full
size keyboard, G Rom, /O por, elc.,
worth £300+, Bargain, £220 ono.
Phone for delails (048B) 58665, even-
ings. May split.

ZX81, 16K with printer, Haven
keyboard with repaat key, £50 of soft-
ware, Sinclair buill, three months oid,
£110 ono. Tel: 01 445 1128

ZX81 16K professional keyboard, £60
worth of software and books, only £80
ono. Tel: 01-542 6177, alter 5 pm.

ZXB1, 16K, seven software cassettes,
on/oll lead, two books, cost £140,
yours for £75 ono. C. Brewer, 061-881
6972

ZX81 16K, software and magazines,
good condition, £60. Tel: 01-997 2017

ZXB81 16K Ram pack. 10 casselles,
two machine code books, £70 ono. Tel:
01-556 9310

ZX81, 16K, leads and manual, Sinclair
built, with magazines and software,
excellent condition, still under guaran-
tea, £40. Tel; Coventry (0203) 333310

ZXB1 + 32K, manual, leads, power
pack, books and magazines, £60. Tal:
Guildford 892896 (evenings).

16K ZXB1, 3 tapes -+ book, very good
condition, value £100. Mail anywhere
in UK. Yours for £50 ono. Shaun
Cassidy, Boldon (0783) 365645 (after
6 pmj

Commodores for sale

WILL SWAP VIC20 Scott-Adams
voodoo adventure for any othar adven-
ture, sargon or star battle. Tel: 01-954
4548.

8K PET + intravel cassette deck,
much software including many games.
£200. Tal: 01-940 2077.

VIC20 12K RAM + high res. + super
expander + joystick + £30 software +
manual + 5 copies of Vic Computing.
£240. Mr. Cvenca 0276-61435.

19K VIC20 + C2M unit, under guaran-
tea, also one book. £230 ono. Tel :
0234-46394.

VIC20 -+ disc drive + super expander
+ two cariridge gamas + VIC revealed
and other software. £450 ono. Tel:
Horley, Surrey 3025.

COMMODORE PET 4032, 32K, large
kboard, cassette, toolkit, sound, s/
ware, and manuals, £450. Tel: 061-748
0705.

VIC20, under guarantee + data sel, BK
high resolution, super axpander, joy-
stick, lots of software including Pac-
man, Invaders, Asteroids, Myriad,
£230 ono. Tel: 0634 360847

VIC20 + cassefte deck + BK Ram
Pac, various books including Vic Fe-
vealed, Prog Rel Guide, 5 cartridge
games, some software, joystick, 7
months old, £350 ono. Tel: 01-803
0459,

VIC20 19K, many extras, all hall price
or less, £200. Phone 0252 516700,
Fambaorough, Hants.

VIC20, 16K and 3K “stack” expansion,
Rom socket and sockets for drop in
memaory, prog-rel guide, Datasette
unit, much decent software, cost £E440,
sell £210 ono. Tel: 0934 24943

VIC20, cassette, 16K expansion, super
expander {all boxed), books, softwara
and dusl covers (at loday's prices
worth £350), accept £240 ono, Tel:
Basingstoke 64889.

VIC20, cassette deck, joystick, Com-
modore Tutor Course, software +
books, £180 ono, 3 months old. Marsh,
Crawley (0293) 514948,

VIC20 plus C2N cassette unit, Super
Lander cartridge, £E150 or swap with
Spectrum, Tel: 01-855 1402,

VIC20 colour computer, including: 3K
super expander, 8K motherboard, Vic
Revealed, Getting Acquainted with
your Vic20, cassettes. All manuals
included for £199, Telephone B. Ken-
don on 0327 61828. :

VIC20 + cassefte deck + super ex-
pander carfridge + joystick + three
cassette games, E170. Tel: 0274
B77667

VIC20 + cassefte, super expander
cartridge, joystick + software, £200
Tel: 051-424 5668,

CBM 4000, 32K, cassette deck, cas-
seites, one year old, £400 ono, +
printer (4022) £400 ono. Mr. Kyriakidis,
Inverness (0463) 37471,

VIC20, plus cassette unti, 16K Ram
and super expander cartridges, prog-
rammes relerence guide, tapes, book
and magazines, under guarantee, im-
maculate condition. £240 ono. Tel:
Coventry (0203) 417492

VIC20 and cassette, under guarantee,
£150 ono, Super Slot, Rat Race, Spid-
ers from Mars — carlridges £15 ono
(each), seven cassettes ol various
games, £30 ono. Tel: 0253 582521,
after 6 pm.

VIC20 + casselte deck, 3K Ram Road
Race cartridge. machine code car-
tridge, various popular arcade games,
Vic reference guide + all other Vic
books and courses, boxed as new. You
name price. Tel: 01-B82 0083, after 5
pm and weekends.

VIC20, cassette, 3K, High Res, car-
tridge, Vic Revealed, programmer's ref
quide, joystick, Super Lander cartridge,
£230, Tel: 0703 775680,

Acorns for sale

ACORN ATOM, 12K Ram, 24K Rom
including auto line reminder, lead and
data, 4K Ross Eprom, eight colour card
and 5v 3a power supply. £200. Phone,
day 01-727 7323, evening 01-628
3351, Ext 469 (or swap for any micro
computer).

FULLY EXPANDED colour Afom, 12K
4 16K, fitted with all interfaces, includ-
ing Via and Bus Buffer with 5v 5a PSU,
£250 ono. Tel: daytime, 0494 23598,
avanings 084 421 6323. (software and
books negotiable). Gary Marsh.

ACORN AROM, floating point Rom -+
toolbox, 12 + 12K with 20 cassettes of
games efc + 5 books, loads of mags +
s/ware, £210. Tel: 01-992 B249,

BBC MICRO model B 32K plus soft-
ware, still in box, £399. Tel: Newcastle
(0632) 737654,

Ataris for sale

ATARI 800, 16K, two months old, still
under two year guarantee, plus prog-
ram recorder, joysticks, Star Raiders
cartridge + many games on cassette,
£400 ono. Tel: Symington, Ayrshire
B301786.

ATARI video computer system, six
carlirdges, including Draughts, Chess,
Night Driver, very good condition. £90.
Tel: 0296 630401

ATARI, + 7 cartridges including Aster-
oids, Space Invaders, etc, like new,
litle used, £125 ono. Tel: 01-458 4552
after 6 pm.

ATARI VIDEQ GAME, + 18 games,
inciuding Space Invaders, Adventure,
Superman, Circus, Indy, all with hand
controls, extra paddies, worth ES00,
Christmas bargain at £280. Tel: 01-722
6863,

Mattels for sale

MATTEL INTELLIVISION TV game for
sale with Soccer and three other car-
tridges, perfect condition, £130 ono.
Tel: 0384 53730 after 6 pm (Martin).

Tandys for sale

TRSBO 16K, level Il, with VDU, casset-
te, numeric keypad, covers and over
£100 worth of software, £300 the lof
0703 615229,

TRSB80 MODEL 1 LEVEL 2 — Ctr 80
cassette, £20 worth of books, £50
worth of games including Sargon 2 and
Asylum, perfect for games player or
beginner, only £240. Tel: 01-942 2385
anytime,

For sale

SHARP PC-1211 + printer and cassal-
te interface. Any reasonable offer
accepted. Mr Phillips Mitton Keynes
(0908) 679101 ext 371 (day time).

SHARP P.C. 1211 + printer, in Tandy
carrying case. P.C.1211 has been
adapted for optional use with a mains
unit, all manuals. £95 ono. Tel: Chris
after & pm, 01-363 9764 (Enfield,
Middx.).

SHARP MZ BOK (4BK) BASIC,
Knights, Commander, David C., Forth,
Pascal, Fortran, dust cover, green
screen, software including Chess. In-
vaders, Backgammon, plus £250 worth
of games, books + related literature,
£475, Tel: Watford 46955.

SHARP MZ 80K, 48K plus Pascal,
editor, assembler and symbolic debug-
ger tapes, £300. Ashford (Middx)
45747,

SHARP MZ BOK, 4BK, £200 of soft-
ware, £400 ono. Mr. Cornelius, St
Albans (0727) 65580.

SHARP MZ BOK 48K, some software,
10 months old, £340. Tel: Eastbourne
21814, normal office hours.

INTELLIVISION VIDEO GAME plus 11
cartridges, Space Battle, Boxing, Ski-
ing, Star Strike, aic, Soccer Free, £200
ono. Birmingham. Tel: 021-770 4730.

ZX PRINTER plus six rolis of paper for
sale, £50. G. D. Potter, Batley 440389,

ZX81 16K RAM LEARNING LAB,
worth £19, eight software tapes worth
£30, £2.90 wanted. Tel: 061-980 4592
{evenings).

ZXB1 64K AD ON KEYBOARD, maga-
zines, manuals, price £140, 6 months
old. Tel: 0628 30966.

MICROTAN 65 plus graphics, leather
casa, MM/board, Tanax BK+1/0 Xbug,
basic keyboard, langerine, bargain,
£160. 061-865 5809 any lime.

DAl, used demonsiration only, plus
joyslick, Adventure cassette and hand-
book. Bargain, £590. Everyman Com-
puters, Edward Sireel, Westbury,
Wilts. Tel: 0373-864644.

SHARP PC1500, colour printer, plot-
ter, BK RAM. £275. Tel: Bognor Regis
864021

ZK Z+81 cassette player + live cas-
seftes + three books. £55 ono. Tel:
061-790 7223.

HEWLETT PACKARD, HP, 41C, prin-
ter, cardreader, wand, three-memaory
module, three applications module.
£475. Te': Bognor Regis 864021.

18 NOVEMEBER 1982

33




APPLE 2 EURD PLUS, 64K, twin
drives, Phillips Amber Monitor, Silen-
type, Z80 Soft-card, CPM, Basic ‘B0 G.
basic, d'base Il, £195. Tel: Crawlay
(0293) 510786.

UK101 16K cased, fan cooled, 300
600 Boud, 3216 lines, 1 meg/2 mag,
mano 2/segmon, All switchable,
Wamon and Eprom board + extra 3
amp supply, all leads, £180 ono. Tel:
0274 587181,

SWAP JELLY MONSTER Cartridge +
Amok and Alien Blitz cassefies for
Sargon 2 chess cartridge. Tei: Ches-
tarfield B52009.

TANGERINE MICRO-TAN 65, plus
fully expanded BK Panex. including
Basic, plus tool kit, keyboard, keypad,
and all manuals. £150, will consider
spiitting. Tel: Milton Keynes (0908)
641722,

ALL NEW NOV "81. Barely used. ITT
2020 (Apple) 48K. Autostart Rom —
£375 ono. Centronic 737 printer with
interface card, £400 ono. Plus soft-
wara: Applewriter 1.1, Upper and lower
case generalor, Go Between, Chain
Mail, together £50 ono. Ring 01-379
3535.

DATABASE GAMES COMPUTER +
five cartridges, including Invaders and
Golf, worth £100, will accept £50. Tel:
Saffron Waldon 22207, after 6 pm

TELEVISION GAME, Radophin 1292
with seven cartridges, as new, £59
ono. Tel: Box 742777, after 4 pm.

DAl 48K COMPUTER with joyslicks,
recorder, software elc, eight months
old, £350 or swap for BBC Micro
Banbury (D285) 4947

VIDEQ GENIE, 16K, sound, books,
games on cassette, £200 ono. Robin
Freeman, Great Missenden (02406)
5868

EXIDY SOURCERER 32K, including
tool kit, Tandy conversion tape, lots of
software, including Asteroids, Chess,
Invaders, Galaxions, Backgammon
and Defender. Cassefle molor control,
£350 ono. Tel: lvybridge 4088

GT00 by Phillips, £65 ono + computer
tape + music + space invader game
Tel: 01-656 4142

DATA GENERAL CS10 model C3, 2
Data General visual display units, still
in original cartons. Best offer securas.
Bolton 24431, Mr Cardwell

2 ITT 20 20 COMPUTERS 48K, with
disc controllers + 3 drives + visicalc
for £1,000 the lot. Tel: 0371 B20790.
Mr Dawkins,

ROTRON TCS, cartridges including
Space Invaders, £55 ono. Tel: 0691
B30072.

COMPUKIT UK 101 BK Compukit built
(wooden case) software including
Space Invaders, £100. Tel: Peter 01-
981 5818, after 6 pm

DRAGON 32, joystick and manuals, 2
months old, £230, want E170. Tel
061-483 9121, after 2 pm.

ZX SPECTRUM PRINTER for sale,
less than 12 inches paper used since
new. Quick sale wanted, £45 ono. Ring
571 1309 (after 7 pm).

VIC20, Adventure Land :

for another adventure, Tel: Slevenage
(0438) 811634, after 6 pm, Mr Good-
man.

SHARP MZ 80B COMPUTER, lop
price paid. Tel: Watford 46955,

WANTED. Dragon 32. Tel: Biggles-
wade (0767) 312870. J. Tasker after 5
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 11)

Send cheques/Postal Orders to:

Back Numbers

Popular Computing Weekly
Hobhouse Court

19 Whitcomb Street
London

WC2 7HF
CLASSIFIED

COMPUTER

SWAP
01-930 3266

Do you want to buy or sell a
microcomputer? You can do it
FREE in Computer Swap, a new
regular service for Popular Com-
puting Weekly readers.

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.

Computer Swap entries are li-
mited to a maximum of 30 words.
They will be published in the first
available issue.

Dg ADVERTISING

Computer Swap — Free/Private reader — 10p a word/Trade Advertise-
ment — 20p a word/Semi-display — £5 a single column centimetre,
minimum two-column centimetres.

Computer Swap — buy or sell your computer for free through Computer
Swap. See box on left for details.

Private readers — other advertisements from private readers cost 10p a
word.,

Trade advertisements — cost 20p a word.

Semi-display — why not make your advertisement more substantial by
choosing the semi-display rate. It is only £5 a single column centimetre.

Send your classified entries to Classified Department, Popular Computing
Weekly, Hobhouse Court, 19 Whitcomb Street, London WC2. For
semi-display enquiries call Alastair Macintosh on 01-930 3840.

Here’s my classified ad.

Pleasa continue on a separate sheet of paper
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Competition :

Brain
teasers

by Gordon Lee

You are probably familiar with the sliding puzzle
shown below which can be found in most
toyshops.

12| 3| 4
5| 6|78
aj1of11)12
13]1415|

It consists of a grid of 15 plastic squares
which can slide freely around in a frame. The
object of the puzzie is lo rearrange the squares
to form differant patterns or to restore their order
after they have been jumbled al random.

One of the earliest brain teasers using this
puzzle involved lifting out the two tiles 14 and 15
and swapping them over. The task was then lo
rearrange them — by sliding only — lo their
original order. This problem is in fact insoluble,
since the exchange of two tiles is said to alter
lhe ‘polarity’ of the puzzle. There is no way thal
this can be reversed simply by sliding tiles.

It we remove all the tiles and replace them at
random there are 20,992,789,888,000 different
starting positions possible. The first tile can be
placed in any one of 16 positions, the second in
any of 15, and so on. The total number of
starting positions given above is in fact 16! or 16
factorial. (16! = 16x15x14x13x12x11x10x9xBx7
xBx5x4x3x2x1x = 20,922,789,888,000.)

Only half of these starting positions can
successfully be rearranged into the correct
numerical order.

The Rubik cubé& has similar properties, but it
contains 12 separate cycles — not two. If the
elements of a Rubik cube are reassembled at
random there is only a 1 in 12 chance that the
cube can be completed. Of the 43,252,003.-
274,489 856,000 possible configurations of the
cube, only 3,604,333,606,207.488,000 of them
can be solved — still rather a formidable
number.

An interesting varniation uses letters instead of
numbers.

o|3D|m

|
Y

r|Z2|cC|H

(= |<|D

This forms the basis of a cunning trick. Show
the puzzle to your friends, pointing out the
warding and the two paired rows of differently
coloured tiles. In full view, slide the tiles about
and ask them lo restore the original order. Try
as they mighl, the closest they can get is "'Rate
your mind pla”.

The calch is in the polarity of the puzzle.
When you rearranged the tiles, apparently at
random, you move the ‘R’ from the word “Yeour
up to replace the 'R’ from ‘Rate’. Your friends
nalurally leave the "R’ from "Your' in the top left
as the start of the word ‘Rate’. Unknown to them
this reverses the polarity of the puzzle making it
insoluble.

Puzzle No. 31

119

2
4
6

T

In this grid the middle number (384) is twice

the top one (192), and the bottom number is
three times the top one. Each number has three
digits and no digit is used more than once. How
may other sets of numbers can be formed with
these conditions?

Solution to Puzzle No. 5
Using the standard technique for identifying
primes. we check the odd numbers in se-
quence, counting them off into successive
groups. The count, C is slarted at 1 to account
for the first (and only) even prime, 2.

Line

1@ LET C=1

20 LET M=1

a0 LETT=3

40 FOR N=3TO (SQR T)+.5

50 IF TIN=INT(T/N)=0 THEN GOTO 8@

60 NEXTN

70 LET C=C+1

80 LET T=T+2

90 IF T=M"1000 THEN GOSUB 200

100 GOTO 40

200 PRINT M*1000-1000; “TO"; M° 1000; “CON-
TAIN".C; "PRIMES'

210 LET M=M+1

220 IF M=11 THEN STOP

230 LETC=0

240 RETURN

This gives us the answer:

1 TO 1000 contain 168 primes
1000 TO 2000 contain 135 primes
2000 TO 3000 contain 127 primes
3000 TO 4000 contain 120 primes
4000 TO 5000 contain 119 primes
5000 TO 6000 contain 114 primes
6000 TO 7000 contain 117 primes
700C TO 8000 contain 107 primes
8000 TCO 9000 contain 110 primes
9000 TO 10000 contain 112 primes
0 TO 10000 contain 1229 primes

Winner of Puzzle No 25
The winner is: Ms H Eshun, Wolfa House,
London W12, who receives £10.

ZIGGURAT

The Monkey Puzzle

It is worth wondering how people’s minds work,
and how, in particular, your mind works.
Seymour Papert (in Mindsiorms, 1980) poses
the following puzzle: *'A monkey and a rock are
attached to opposite ends of a rope that is hung
over a pulley. The monkey and the rock are of
equal weight and balance cne another. The
monkey begins to climb the rope. What happens
o the rock?”

There are three possible answers to the
question: the rock goes up, goes down, or stays
where it is — which is correct?

Papert notes that three quarters of several
hundred physics students at MIT gave wrong
answers, or were unable to make up their mind.
| have asked people from many different
occupations, of many different ages, and the
ability to arrive at the correct response seems to
be unpredictable. Obviously the correct answer

is that the rock goes up: those who were right,
work out why you were right; and those who
were wrong, try to work out why you were
wrong.

This is, in essence, a very simple task, and it
is only the solver who makes the task complex;
the rock must rise, because the monkey is
pulling on the rope. Asking people to justify
incorrect answers is very illuminating. Those
who have a knowledge of physics — sometimes
dimly remembered — often talk about conserva-
tion of energy so that if the monkey goes up, the
rock must go down, or sometimes they talk
about inertia, so that the rock must stay where it
is.

Sometimes people think that the rock must go
up, but then think that this is too obvious so it
musl be one of the other solutions — these are
people who are not sure of the solution, and
naturally distrust easy answers.

What else can we leam from this example?
One conclusion that Papert himself draws is that
most (ie more than half) people cannot see the
wood for the trees, thal is, the structure of the
problem is lost in the detail. When the problem
is seen as a whole — after all, the rock is
attached to monkey by the rope — the answer is
obvious; but if attention is -focused on to the
rock (as it often is) then the integrity of the
system is violated.

This is the way many people program: they
are so concerned with the intricacies of tiny
portions of programs, that the total way the
program is designed is highly wasteful, and

confusing to follow.

A program is designed, but for many prog-
rammers the design is unknown to the designer:
the program just grows from a few lines typed in
at the keyboard, lo a vast unwieldly monolith. A
programmer is a designer, a programmer is an
architect whose building bricks are ideas, and a
program is only as good as the ideas it contains,
If a program is very long and complex, then that
program is either having to deal with a long and
complex task, or it is badly written (or it might lie
somewhere belween these exiremes).

When we try to evaluate programs, therefore,
we should use design criteria and that usually
means that the programmer needs to have had
an appreciation of the program as an entity, an
entity which has certain distinct parts or mod-
ules. Some languages are supposed 1o promote
better programming practices than are other
languages, but usually 'better’ seems to mean
neat and tidy (not a bad thing in itself) and the
‘wholeness' is slill lost.

The best designed programs do not come
from a particular language, they come from
programmers who understand the underlying
structure of the problem for which they are
writing a program. It is also a question of
understanding what is the problem.

To write a program o use graphics to show
addition in practice is not difficult. What are we
to make, however, of a program for infant school
children which puts three yachts on the screen,
two cars, and five houses, and then tells the
children that 3 + 2 = 57
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ROME S0FTWARE

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

A\

ROMIK PROMISE
A MINIMUM OF
ONE NEW GAME
EVERY MONTH

Britain's leading games software house are proud fo announce our new range of ext:fﬁn},r games and other software for
the Vic20. (Games for BBC, Dragon, Spectrum and Atari available soon.)

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

MARTIAN RAIDER ~

For ungxpanded Vie20
Skdm as close as you dare fo fhe surlace of the planel,
devastating the Martian ciies, destroying ammunition dumps
[pamm?kmme fime}. shooting down the ground-1o-alr missdes
and UFOs, dodging or blasting the metearites

“A real action shat of the game"

N0 TWISTERS

For unexpanded Vic20
Four games 10 stratch your braln
Blackjack, Decipber, Four Thought and Teaser are our com-
puterised versions ol very popul2r home games and will test
your mental agilty and skill for many 3 long hour
BLACKJACK

You start with £1,.000, the objective being to break ths bank, to
do thiz you have fo win (including your starting money)
£20,000
Ingtructions, You have 10 scor negrer (buf not gver) 21, than
the computer does. Tha computer deals your firsl card, you
tien place your bet and hit the refurn key, the computer then
dedts your sacond card, If yoln want anather card hit the G’
key, il nol hit the S kaey
Polnts. Ace 1 or 11, Jack, Queen_ King 10
Scoring 21 points with 2 cards — you automatically win
Scoring 21 poinds or fess with 5 cards — you automaticaily
Wi,
Draw — the computer wins.
Your kitly /s automatically adyested win or lose. If yoo lose all
F hitty — game gwer
EI.‘.IPHEII
You have 10 guess what combmnation of colours the compuler
has sebectod — 10 efler 4 colour just hit the colour bution on
the computer, when you have enfered your frve choices of
colour, the computer will display () Nothing at all — nona
right; (b} Black or while squares or both — lor veny biack
square you will have a correct colour in the comection position,
for every while square you will have & comect colour in the
Wrong positicen. |1 you cannot find the complete combination. it
will be displayed when you have had twelve attempis
FOUR THOUGHT
You have o make a lne of four squares — horizontally,
vertically or dizgonzlly BEFORE the computer does. taking lums
1o take 3 squane (squares can only be placed at the bottam of
tha grid or on top of another square). Keys. Hit the number key
ol the column you want your square dropped in then hit the
refurn kiy

TEASER

The aim of the game is 1o scone 15" BEFORE the computer
does, using any combination of three boxes. If you cannot
score 15 then you must try and stop the computer from
idoing 50 and force & draw. Kays. Hit the numbes key of the box
that you wanl (you can only sebect an emply box)

ONE FULL-TIME FULLY
EXPERIENCED MACHINE CODE
PROGRAMMER WANTED
URGENTLY

ALL PROGRAMS ARE £9.99

AIRSEARTTACA

For expanded Vie2
You can use 3N or 16K AAM

Can you plot a modam jet fighter? Take off from your
aircrall camiar and engage enemy eircraft in battlie, Shoot
them. down and then drop your bombs on the enemy
aircralt camier, Waltch out — the enemy fighter ks Inving to
dothe same! I he gets past your air defence you are left
to defend your own carmer with sea-alr missiles. You
each have three jets.

£
1 +* A
& 3 ; -
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CYNTHESIZER

For the unexpanded Vic20

The Vic Mulhsound Synihesiser is very flexible and can
be played in more ways than can aver be explained here,
o create music-and special effects. For exampia, craale
any tune. up to 255 notes (aher foliowing approprizte
instructions). than press “F1" or ‘F3°, then key 8" and
enjoy the added atact, Now it "4+", Esien to the
difference. For & surprise — hel =", Now add a malody
aver the lop— ftkey "'8" than 7" — now play a malody,
or experimant. Have fun!

NEW NEW NEW

SPACE ATTACK

For the unaxpanded Vic20

NEW MEW NEW

MOONS OF JUPITER

For expanded Vic20, 3K, 8K or 16K

SHARK ATTALK

For unexpanded Vic20

You are in shark-infested walers after being thrown
overboard from a pirate ship. Your anly prolechon being
an atomdc Nel wiich you trasl Bahind you, irying o cover
all tha visible ocean and ensnane the sharks at the samea
time. Beware ol stopping or covering your tracks for 1o
long, i you do, then the sharks will escape and come
alter you. Watch out for the ever increasing deadly octopd
{somitimeas the sharks will eat par or all of onet)
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A real action shol of the game”

For Ihe unaxpanded Vic20

SEA INVASION

Fight off tha aftacking sea crealures for as long as you
can. Shoot the whale lor a surprise score, walch our for
the crabs, starfish and octopi,
You are a commander of a fleel of destroyers. Looking on
from ihe safely of Mother Ship, you send in one
desiroyar at a time fo biast a passage through this
MOONS OF JUPITER,
Your destroyers have 1o dodge and blast the LIFCs
Waich out for the Goiogs, they can smash your des-
ftroyers, bul you cannot harm them
MACHINE CODE
ARCADE QUALITY GAME

SPACE ATTACK is a game of skifl, You as the pilot of an
intergalactic battieship hava o fight your way through
wave aher wave of vanous alen spaceships
MACHINE CODE
ARCADE QUALITY GAME

Strand, London WC2. 01-240 2321 . . .
9904 . . . A.C. Systems, Exeter . . .
Lincoin Road, Birmingham . . .
Bamsley. 83199 . . .
0253 27091 . . .
Main Centre, Derby. 365280 . . .
L.V.E. Building, Leicester. 548923 . .

Maidslone. 0622 52784 . . .
Kingston. 01-546 3793 . .

Dakfield House, Station Road, Dorridge.

OUR GAMES ARE AVAILABLE FROM ALL GOOD HOME

COMPUTER SHOPS, INCLUDING:

Metyclean, 92 Vicloria Street, London SW1. 01-B28 2511 .
Metyclean, 177 London Road, Croydon. 01-686
8626 . . . All branches of Laskeys, Vic Cenlre, 154 Victoria Road, Aclon W3. 01-992
Microtrading, Birmingham . . .
. Anlrog Compulers, Horley, Surrey. 346083 . . .
1060 . . . Cavendish Data Systems, South Norwood. 656 8941 . .
Tomorrow's World, Dubilin . , .
Computer & Business Syslems, Nelson, Lancs. 0282 601191 . . .
Dyad Developmenis, Oxon. 08446 729 . . .
Carlow Radio Lid., Bedlord. 60447 . . .
Glasgow. 221 7409; Nottingham 40576; Manchester 236 4737 . .
Simmons Magee Computers Ltd., Twickenham. 891
4477 . . . Capital Computer Systems, liford. 553 3026 . .
. Jutea Lid., Bridge, Near Canterbury, Kenl. 0227
830083 . . . Twickenham Compuler Centre. 01-892 7896 . . .
J. §. Simnett Computers Lid., The Computer Shop,
. Ghris Denning Lid., Poole. 0202 761859 . . .
Micro Compulers, Scarborough, Yorks. 0723 78136 . . .

. Metyclean, 137 The

Supersoft, Harrow
Ozwise Computers, Harrow. 420
. Soltware Master, 30
Algray Software,

Leisuronics/Blackpool Computer Stores.
Byle Shop Computerland,
. Firsl Byte Computers,
. A.0.M. Business Systems,
Kent Microcomputers,

Yorkshire
Taylor Wilson Systems,
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