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Atari drops injunction attempt

This Week

Micro music

Jon Chambers looks at the
musical abilities of the
Atari, Vic2(l and Dragon
32. See page 12

Vic20 monitor

Colin McCormick presents
a machine code monitor for
the Vic20 that allows hex to
be entered, edited, hsted,
deleted and inserted. See
page 23.

Dragon page

Brian Cadge explains how
to mix text with hi-res
graphics while Paul Stead
presents a clock program
on page 25.

Starlord

Brendon Gore talks to
Mike Singleton about
Starlord — a computer
moderated, play-by-mail,
game. See page 11.

ZXB1 Missile Strike
Can you obliterate the
enemy ships before they
destroy your missile base?
Find out in David
Lawrence’s new game for
the 16K ZX&1 on page 8.

against Commodore

ATARI has withdrawn its ap-
plication for an injunction
against Commodore, regard-
mg infringement of its Pac-
Man copyright.

The company was applying
for an interim injunction to
restrain Commodore from sale
of the Jellymonsters game.

Instead, Atari has been
granted an order for speedy
tnal and 1s pressing ahead wilh
its main action against Com-
modore.

“Atari expects to secure
both an injunction and dam-
ages for Commodore's in-
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by David Kelly
fringement of Atari's rights as
a result of the full trial which
will take place early next
year,” explained an Atan
spokesman,

John Baxter, for Commod-
ore, commented “Up until
Tuesday we thought they were
going ahead with the injunc-
tion proceedings. We were
ready to fight 1t but Atan
withdrew its application.™

The decision by Atan to
drop the temporary injunction
attempl appears to have been
taken in the light of the com-

L]
b

]

W
L "

I
L b b L0 T e
R T AT I

L]
¥

L

i

O B O D B B
LR 3
®

‘

'"—.'-'—.im-_'

T

o S —

Bug-Byte's Vic-Men — withdrawn sarlier this year following action by

Alari.

pany’s failure to gain similar
injunctions in Hong Kong ear-
lier this vear.

In October Atan failed to
obtain Interim injunctions
against two Hong Kong com-
panies, Video Technology and
Soundic Electronics. These
apphcations were refused by
the judge because they were
made on the basis of a “novel
point of law .

The purpose of such an in-
terlocutory injunction 18 to
halt offending behaviour
pending a full tnal, Such a trial
can take up to two vyears to
come to court. The interim
injunction 15 intended as a
quickly applicable stop-gap
measure which remains in
force until the outcome of the
trial is decided.

However, to secure such an
order the plaintiff — Atan in
these cases — must prove that
the *balance of convenience 15
on its side.

It is also necessary to show
that any damages incurred be-
fore the trial, as a result of
refusing the injunction cannot
be rectified later,

Continued on page 5

Computer Swap

01-930 3266

Free readers entries to buy
or sell a computer.

Ring 01-930 3266 and give
us the details.

X1 with Kempsion keyboard, vedeo
invertor and cassefle, complete with
FSLU, manual + legds, £45. Tael: 0203«
346848 Aher 4 pm

ATARI VCS with paddies and joystick
contrallers, Combal, Superman, Space
Invaders + Hangman cartridges. £80
Tel: 0524-52508

VIC20, cassetlte deck, programmers
ad, super expander, + Jally Monsters
canridges; all under guarantes, Also
Frogrammers Hel. Guide, joystick +
dust cover, £200. Tel: 0443-203573
(evenings).

VIC20, 30K of memory, data cassetla
games -+ some utlhly programs, com-
plete set of books, onginal packing
Offers over £200. Jelireys. Maidstona
Tel: (0622) 39897

ATARI VCS5 with nine cariridges, Pac-
man, Delender, Space Invadars, Nighi
Driver, Combat, Skiing, Tennis, Lasar-
blast, Kaboom. Vgo, guarantead, £180
or swap for Atari 400. Tel: 01-302 9687
alter 6 pm

CHRISTMAS
SALE

All ZXB1-16K casselles al

HALF PRICE.
Send SAE for full details

AQUARIUS SOFTWARE

53 Towncourt Crescent
Petts Wood, Kent BR5 1PH

viczo casselte unil, & Fom
cartridges, 2 utilities, 4 games, includ-
ing supar expander, high res Sargon, 2
hess + Jally Monsters <+ books +
software, £450 worth best ofler over
£300 securas. Tel: 01-656 0511 alter 6
pm

WE GIVE YOU MORE—EVERY THURSDAY

snaRdiuA A RARAR AR AR R A AN AN AR R R

You could win a forune if you ans tha finsl
person 1o solve an infriguing new puzzie
callsd Lojoe, Lopw has bean designed o
ihe 16K FX81. For sach puzzie thal IS
sold, £1 will be placed in an mdepaendant
bank account, Tho Firsi person o sand
tha comacl solution fo us will win tha
conignts ol tha independan accouni
The puzizie s eoconded on a hugh guaily
ciszette pnd opsts only ©4 'f-h?lli uEs gnd
PO payable to: The Purzlaman, 13
Charry Tron Walk, Newpark, Mid-
Glamorgan CFT BRG.
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16K ZX81, £50 ono. Tel: Hanley on
Thames 77391

Continued on page 28
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Four of the top Spectrum and ZXB1 games Irom Popular Computing
Weekly on sale on one cassetle al a speclal Christmas price of only £4.45
inc p&p.
Laserchase, by Simon Lane. This top game for the 16K Spectrum now
has the added feature of a Bomb facility.
Kong's Revenge, by Jonathan Flint. This Kong game for the 16K
Spectrum is one of the best you will see.
Robot Control, by Simon Lane: This 16K game lor the ZXB1 uses
maching code routines to make your flight from the robots even more
deadly
Alilen Attack, by Jeff Naylor. This machine code Space Invaders type
program fits into 1K on the ZXB1.
You will not find better value for money Spectrum and ZXB1 software.
Order now fram:

Popular Computing Weekly, Hobhouse Court

18 Whitcomb Street, London WC2 7THF

Please make cheques/postal orders for £4.45 payable to Sunshine
Publications.

87 DEFOE DRIVE
PARK HALL
STOKE-ON-TRENT
ST35RS

Telaphonae:
(07TB2) 330552

WE PROUDLY PRESENT THESE
ALL NEW PROGRAMMES FOR THE
FOLLOWING MACHINES:

1. GAMES PACK 1 FOR ZX81 — 1K OR MORE

This exciting all machine codea Games Pack includes such favourites as
Invaders, Breakout, Squash, as well as Message Writer, Demon Driver
and a superb version of Air-Sea Rescue, Special price £4.75 inc. VAT,

2. GAMES PACK 2 FOR ZX81 — 1K OR MORE

If you thought that Games Pack 1 was incredible, this pack will amaze you.
All machine code versions of Jump Jockey, Asteroids, Invadaers (PL 2),
Stunt Cycle, OXO, Enterprise and Skelch Programmes. All Games Pack
gamas are last and exciling. Special Prica £4.75 inc. VAT,

g SO TUARE

This is a brand new program,
You're on a platform in space —
and you are lost in an amazing 30
maze. Find your way out belore
you run out of energy and are lost
lorevar. This programme makes
full usa of colour graphics — with
sound, Basic and M/code. £7.50
inc. VAT

BBC MICROCOMPUTERA & B
WITH 32K

Wa can now olfer high-quality Tensai Cassette Recorders for use wilh
most micros, .. ZXB1, Spectrum, BBC, Jupiter ACE, Acorn Atom, elc., al
an unrepeatable price of £22.00 inc. VAT, Add S0p for post and packing for
all ordirs.

Waitch this space for Spectrum, Vic, Jupiter ACE, Timex 1000 and
Commodore 64 programmes, All cheques/POs to Database Software.
Dealers wanted nationwide. Tel: (0782) 330552

MAIL ORDER ONLY! EXPORT ORDERS WELCOME
ALL PROGRAMMES AND GOODS GUARANTEED ONE YEAR
Specialists in: BBC, Atom, Alarl, Spectrum, ZX and Jupiler Ace Soltware
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PATIENCE

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-
selte

@ 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
pur 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.

RAM SOFTWARE

FOR VIC-20

ELECTURE allows you to draw+store electronic circuit

diagrams from R-C networks to logic. 128 circuit symbols,
4 way scrolling over 66 X 69 drawing area, examples and

instruction program free. M/C code aided,
MEDUSA

£10-95

monitor /assembler gives you access to VIC-20

machine language, Functions are:— Move, ExecuteDump,

Unassemble, Save, and Assemble coda.
MEDUSA 2

£985

machine code version of above, faster,smaller,
resident, more functions,relocatable.

£11-95

RENUMBER allows you to alter line numbering in @ BASIC

program, insert lines, tidy up finished programs, and save

precious bytes.

£5-00

is what you need to play this old card game.

7 columns + full colour animated graphics provide

hours of absorbing entertainment for all,

£8:95

SFHEE GAMES with orders of £12 or over.

FREE INSTRUCTION PROGRAMS INCLUDED

Mo expensive packaging, just quality software, double
saved and verified by hand on quality tape, for
greater data integrity and reliability of loading,

FREE POSTAGE

BULK ORDERS WELCOMED

For more information, phone 0933 /663315 or write

enclosing sae for free data sheet (s)

to:-

‘"RAM SOFTWARE,15 MILE ST, BOZEAT, NORTHANTS NN97NB

POPULAR COMPUTING WEEKLY
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How to submit articles

Articles which are submitted for publication
should nol be more than 3,000 words long. The
articles, and any accompanying programs,
should be original. It is breaking the law of
copyright to copy programs out of other maga-
zines and submit them here — s0 please do not
be lempted.

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 cannot 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

Papular Computing Weekly cannot accepl 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
Atari presses for trial.

Letters 7
Circle the square.

Missile Strike 8

A new game for 16K ZXB1 by David
Lawrence

Street Life 1
Brendon Gore talks to Mike Singleton of
Starlord.

Reviews 12

Jon Chambers looks at the musical
abilities of the Atari, Dragon and Vic20.

Open Forum 14
Six pages of your programs.
Programming 23
Machine code monitor for Vic20.
Spectrum 24
Unifile — module 2.

Dragon 25
Mixing text and hi-res graphics.

Machine code 26
Conditional jumps.

Peek & poke 27
Your questions answered.
Competitions 31

Puzzle, Ziggurat.

Editorial

The boom in microcomputers over the
last 18 months has seen the growth of
myriad support industries. Software
houses, dealer networks and hard-
ware add-on manufacturers have
sprung up almost overnight.

But, one effect of the micro revolu-
tion that has been little remarked
outside of the publishing industry, is
the phenomenal growth in the number
of computer magazines and books.
Two years ago Practical Computing
and Personal Computer World ruled
the roost. Now there are more than 30
titles to choose from, not to mention
those such as Personal Computer
News which are to be launched next
year.

At a time when many publishing
companies are struggling to stay alive,
computer magazines are proliferating
like atoms in a fast-breeder reactor
that has gone out of control.

The computer press is, by and
large, a reflection of the micro world.
The magazines are young, competi-
tive and enthusiastic.

However, the micro market must be
close to saturation, if it is not already
past it. New magazines are going to
find it increasingly difficult to establish
themselves.

Next Thursday

The alien ships have one goal — the
destruction of your base. Can you sur-
vive their continuous attacks? Find out
in Suntrap — a new game for the 16K
Spectrum by Mike Moscoff.

Also next week, a round-up of Dra-
gon's own software. John Scriven re-
views a range of Dragon cassettes and
cartridges and decides whether or not it
represents value for money.
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Every Print Position
numbered (704items)
.I — —

Your new ZX Spectrum is literally packed with sophisticated graphics
Colour. High resolution. Plot, Draw. Circle, Border. Ink. Paper Colours
User-defined characters to name just a few!

That's why we have packed the new Spectrum Print 'n” Plotter jotter
with every facility to exploit your graphics to the full

After the first few weeks of “playing  wath your computer you will want
to get down to senous programming and planning in which professional
looking graphics should play a major part

What better way to work it out than with a Print n’ Plotter |otter?

The professional pad

Print n' Plotter 1s not just another programming pad

Just look at the specifications

BIG SIZE |64 100 Pages
Resoluton Plot Gnds

.‘;Lnrjl:gg_‘.l'_g'_ﬂng?j_-:]ﬂy_w tracing paper, enabling you to overlay the pages
for direct co-ordination between PRINT and PLOT or to copy from
llustrations, maps. charts, photos elc

PRINT Grids show all numbered co-ordinates for the /04 screen
positions, plus INPUT lines

PLOT Gnids show every numbered co-ordinate for the 45,056 Pixels!

Each pad contains 600 user-definable prids for use with the BIN n, POKE
LSR “a" function

And the whole thing s fully bound with fly leaf cover and complete with
a set of seven colour pens!

The simple way to get serious

spectrum Graphics can become very complex, so before you start to
program the best way 1s 1o work it cut ona Print 'n’ Plotter and save all
those errors!

Take for instance the common CIRCLE. With a |otter you can establish
the exact screen location for the centre in seconds, and it will stop you
running out of screen because of a too large radus. Working our DRAW 15
similar: pre-determine DRAW lines and PLOT positions before you start
With a Jotter you can build-up graphics using every facility with a direct
co-ordination between each.

For instance, correct PLOT OVER or PRINT OVER positions will be easy
a |otter

50 Print Grids and 50 High

% || -va

Vil L)

See the show for just 60p!

To demonstrate the graphic possibilities with the SPECTRUM JOTTER
we have produced a cassette-based Demonstration program for only 60p
(inc VAT and P&F). Why not send for a copy, or order it together with
your JOTTER?

Just part of a range of ZX products

The Spectrum |otter is, of course, an upgraded version of our popular
ZA481 Pnnt n’ Plotter fotter and Filmi. For ZX8| owners these are avallable
by direct mail or through a growing number of retailers and compshops

The ZX8| |otter isa 100 page Graphics pad that explonts to the full the
graphics facilities of that micro. ZXB1 Film 15 2 matt film version of the
[otter whuch is re-usable and ideal for ‘copying’ graphics

Cur manual: " ZX Graphics programming made easy”” explains everything
you need to know about using the ZXB| products, and when used in
conunchion with the Spectrum cassette will prove 1o be the definitive
guide to the subject

4

Set of seven pens for each computer colour.

It willimprove your ZX SPECTRUM graphics
in ways you wouldn't believe possible.

And for ZX users (whether Spectrum or ZXB 1) we stll market Printer

BIG SIZE 165" x 1134" (A3) 100 pages.
Tracing Paper to overlay and copy.

Every High-Res. Plot Position numbered
(45,056 Pixels).

Paper at £ less than Sinclairs!

Why not write and place your order today! Graphics can be a very
LErious subect
better in a hundred ways you never 1

HFrint n Ploller products can make it easier and

T i y |
Nougnt possipie

o 7X01 Jotter
W ZIXB Film £

SPECTRUM Demo Program

LX Graphics
Manual -

An illustrated iealket s sent with all oroers

If ¥ou require a copy

wite enclosing a firs

-

before arderng

1 CE@ss stamp

To: Prnt 'n’ Plotter Products ( £ ) 1Y Borough Hgh Street,

London SEI Piease lorward me the following products
ZX SPECTRUM JOTTERS (@ £9.95 each
ZXB| IOTTERS @ £3
ZXBI PLOTTERFILMS (@ £4.25 rach :
GRAPHICS PROGRAMMIMNG MADE EASY " MARMLIALS (@ £]
PACKS OF ZX PRINTER PAPER (5 ROLLS) @ £ 10,%5 per pach
Z¥ SPECTRIUM DEMO CASSETTES @ &0p each

PLEASE NOTE ALL PRICES INCLUDE POST, PACKING AND VAT FOR

U.K . DELIVERIES (Overseas should add 25% for additsonal Surface Mail)

Remittance enclosed payable to Print'n'Plotter Prod ucts.
Please bill my Accﬁs/%:mlaycard_NiujH astercard No: -
L |
Mame

:1|'_|i-|:|'_r.

50 ea
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News Desk 01-930 3271

Epsonlaunches QX10

Atari drops
injunction

continued from page 1

The Judge. in refusing the
Hong Kong applications, has
recognised that copyright of
computer programs 15 not a
clearly defined area of the law.

By withdrawing its interim
injunction application against
Commodore in the UK, Atan
has averted the possibility of
having the injunction refused.

“*Atari has not climbed
down,” said 1ts spokesman.
“Atarn has stood over its ap-
plication to ensure that the
court would have the oppor-
tunity to decide the issues on a
fully developed case.™

Another factor in the deci-
sion not to continue with the
application was undoubtedly
that failure would open the
way for other companies to
recommence sales of Pac-Man
type programs.

Having successfully
obtained a ‘speedy trial order,
Atari can expect a full tnal to
be heard in the Spring of next
year, possibly as soon as
February.

Atari gets
Softcell keyboard

SOFTCELL is now selling a
maving keyboard add-on for
the Atan 400,

Called the B Key 400 it
replaces the Atari 400's touch-
sensitive keyboard with a full-
stroke typewnter-style one.

Softeell's Chnis Harwood
said: "It is a straightforward
replacement — function for
function. No soldering is
needed and it only takes a
couple of minutes. You just
pick up the membrane and
ribbon, put in our new ribbon
and clip on the B Key 400
board,™

The umit 1s available mail-
order from Softcell, 26 Great
Cornbow, Halesowen, West
Midlands, for £79.95,

Commodore 64
is on the way

THE first batch of the new
Commodore 64 micro-
computers should have been
dispatched to dealers on
November 19,

Commodore hopes to sell
more than 6,000 of the
machines in the UK before
Christmas.

as rival to Sirius/IBM

EPSON has announced a new
desk-top microcomputer, less
than two months after reveal-
ing its first micro, the HX20
portable computer,

Called the QX10 the new
machine will be shown first at
the Which Computer Show in
January and will go on sale at
the end of March. Costing
substantially less than £2.000,
it will be a competitor for the
Sirius and IBM computers,

The processor unit is Z8(-
based, CP/M compatible, with
192K Ram expandable to
256K, It includes twin Epson
disc drives with 320K storage
per disc. Ports include serial,
parallel and cassette with five-
option card slots. There is also
an optical-fibre interface.
Cards available will include
16-fount character generator,
four serial interface card, col-
our card, music generator,
joystick, bar-code, a/d and d/
a, modem and Omnnet inter-
faces. The monochrome dis-
play output offers a 640 X 400
pixel format. Special features
of the display include Pan and
Zoom (6:1) commands.

The unit will be supplied
with a green-screen monitor
and a keyboard including 14
definable keys.

Rivals for the QXI10, the
Act Sinus 1 (or Victor 9000)
and IBM Personal Computer
both have a starting price over
£2,300.

Sinclair’s
Spectrum
delays over

SINCLAIR Research is claim-
ing that delays in Spectrum
deliveries are at an end.

According to their spokes-
man, the backlog of orders for
its 16K and 48K Spectrum
microcomputers was cleared
by the first week of Novem-
ber.

“We are in a stock situa-
tion,” he said. “All orders
received after the middle of
October will be fulfilled within
28 days and, by the middle of
November, we will have sup-
plied well over 60,000
machines.”

T
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B Key 400 replacing the louch-sensitive keyboard.

Sinclair software protection

SINCLAIR Research has sent
letters to a number of software
houses, advising them against
*passing off” their products as
Sinclair ones.

In a list of guidelines prop-
osed in the letter the company
advises that: the Sinclair logo
1s copyright, ZX Spectrum is a
registered trademark and art-
work for cassette inserts
should not carry the Sinclair
name prominently.

The move emphasises how
important Sinclair considers
the software market to be. In a
recent interview with Popular
Computing Weekly, Nigel
Searle, head of the company's

computer division, said: “The
ZXB1 15 a learming machine.
The Spectrum s altogether
different and the profits to be
made on software are high.
Somebody is going to produce
the software for it and it might
as well be us.”

Offending advert

DRAGON DATA has with-
drawn one of its advertise-
ments for the Dragon32 micro-
computer following com-
plaints,

The ‘Read this ad to your
wife' campaign has been
attacked as sexist. The text
includes: "The Dragon offers

£6,000 Golden Sundial of Pi.

Golden gauntiet

thrown down

GLITTERING prizes are
being offered as a new soft-
wire concept begins to take
hold.

Three companies have so far
moved into this ‘treasure
quest’ arena.

Pimania is an adventure
game for the 48K Spectrum,
16K ZX81, 32K BBC or Dra-
gon 32 microcomputer, pro-
duced by Automata Ltd. In
the game “where saxophones
turn in to hang-gliders and
music meels madness'”, the
first to solve the quest and find
the Golden Sundial of Pi on
their screen will win the origin-
al work.

The real Golden Sundial of
Pi, valued at over £6,000, has
been specially commissioned
from Barbara Tipple, winner
of the De Beers Diamond
International Award.
Fashioned from gold, lapis
lazuli, obsidian and diamond,
the piece, when aligned, can
be used to determine the time.

Artic has launched, simul-
taneously here and in the US,
a 16K adventure, Krakst, with
a £10,000 cash prize to the
person who solves the 12 spe-
cial clues. The game is for the
ZX81 and TS1000 and went on
sale on November 1.

Another company,
Understanding Ltd. 15 giving
£100 to the entrant who
obtains the highest score in
their Awari game, when play-
ed at the most difficult level —
Monster Level. Awari is for
the ZX81 and is based on a
West African game in which
the idea is to move counters
into a particular order in com-
petition with the computer.
The competition closes on
January 10.

32K Ram. Your wife may not
understand that, so just tell
her that the Dragon’s capabili-
ties are truly massive.’

25 NOVEMBER 1982




ADD ON,PLUGT
PRINT OUT

Aaviseer244 00
MATRIX PRINTER

the fiexibie print out facllity for home computers.

At long last it's possible for every home computer user to have a hard copy of
program listings. The AMBER 2400 Matrix Printer 1s the first low-cost complete
printer with the flexibility of parallel or senal inputs to make it compatible with
most home computers,

Priced at just £69.95 plus VAT and £2.95 for postage and packing, the AMBER
2400 has a most impressive specification.

® 24 characters per line standard text ® Full graphics capability - each dot is
individually programmable ® Conventional 25 pin ‘D’ type plug ® Serial and

parallel input ® CTS/Busy output @ Serial baud rate selectable from 75 to 9600 " -
baud ® Mains Powered ® Injection moulded case for strength @ Size of just
i a1

80mm x 160mm x 160mm (H x W x D) @ Uses low-cost plain paper rolls (90ft

N,

for 45p) @ This is not a thermal or spark discharge type printer AMBER CONTROLS LTD.
This is the printer you need, write now ftelling us what computer you use,  Central Way, Walworth Industrial Estate,
including a SAE, and we'll send you the AMBER 2400 Matrix Printer leaflet. Andover, Hampshire.

WORDfit 2
(IN MACHINE CODE)

THE PROGRAM SETS THE PATTERN
YOU KNIT THE WORDS

. Program will not allow you to input
the same word twice

. Cell pattern set at random

. Choice of 4 square sizes

. Copy screen at any time

. Rub out entire square, part of word, whole word or
last letter

. Can instruct program to insert vowels

. Statistical analysis on screen continuously

RAM WRITER
3 VUMBA HOUSE
2 CEDAR GARDENS
SUTTON, SURREY
SM2 5DB
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Proving the
pudding

Ha'v'ing had only an
elementary education
(and that was 65 years ago), |
am lost in the world of compu-
ters and mathematics. My
attempts to square the circle
on my Spectrum have run into
difficulties. However, 1 have
managed to ‘‘circle the
square” — in fact 1 stumbled
on it just playing around. Try
this:

10 PLOT 55, 85

20 DRAW 125, 60, 400

This draws a large circle
using straight lines only, very
queer as far as 1 am con-
cerned. While the circle is
being drawn you cannot use
Break to stop it, why not?

Different numbers in place
of the 400 in line 20 give very
funny results. Try 200000000,

[ have improved my Spec-
trum a lot by covering the keys
with a piece of “cling film™. |
hold it down with one or two
bits of Cellotape here and
there. It gives the keys a har-
der feel and keeps out bits of
food etc (I use my machine
through meals, too).

J Livingstone
29 Mayne Avenue
Luton

Bedfordshire LU4 9I.R

Office of fair
trading

recently returned my ZX81

to W H Smith for repair, the
problem being the H, 1, K and
L keys cease to function after
about three minutes. Upon
switching off and restarting
they would again function for
about three minutes and stop.
All other keys worked normal-
Iy.

As my ZX81 15 still under
guarantee | thought every-
thing was all right. Not so. W
H Smith inform me that a
charge of £19.47 is required
for “damage to keyboard, not
covered by guarantee’’.
Apparently the keys have
been pressed too hard. 1|
should add the computer has
been in constant use since il
was purchased on December
21, 1981,

Also, a further handling
charge of 33 percent was re-
quired by W H Smith because,
as I quote, “we will not be
making anything out of it for
ourselves™, I shall be contact-

ing my local trading standards

office and will let you know
the results.

Alan Jones

24 Old Forge Road

Loudwater

High Wycombe

Buckinghamshire

Ordering
procedures

enjoy Popular Computing

Weekly greatly but there are

one or two suggestions I

should like to make, both con-

cerning hardware reviews. The

first concerns the Rom.

Could you list all the com-

mands and procedures (e.g.
If-Then-Else, Renumber).

The second i1s to ask for

some benchmarks such as the

time to draw 1,000 random

hi-res points, a For-Next loop

of 10,000, ete.

David Little

12 Bistwith Grange

Bistwith

Nr Harrogate

Yorkshire

HG3 3AH

Deslirable
location

In your September 9 issue
you failed to tell Stephen
Clements that a form of Print
At is available on the Vie2(0.
It is placed starting at kernal
routine G5520. Although
there 15 no direct Basic com-
mand, it can be incorporated
into a program. This is done
by loading the X and Y repis-
ters with the required values.
The X register is held at 781
and Y at 782. Sp by Poking the
X value into the Y register and
the Y value into the X register,
and then calling the machine
code by 5YS G5520, the cur-
sor may be moved to the de-
sired location.
David Porter
8 Sunnyside Drive
Clarkston
Glasgow G76 7PU

League table
results

see from your issue Vol |

No 25, dated October 7,
1982, that you found space in
which to publish my program
League Table,

However, | notice you did
not include my correction for
line 550. The comparison
should have been ‘> (greater
than)’ not ‘< (less than'. The

line should have read:
550 IF TN(5% > TN(6% + 1)

PROCSWITCH.

The program has successful-
ly been run since the start of
the football season and an
addition has been added to
print the results of each run of
the program as well as the
league positions.

B H Gagg

I Evans Close

Brampton

Cambridgeshire PE1S SUH

Tread softly,
pligrim

Having purchased a Com-
modore adventure game,
at great expense, | am writing to
disclose my disappointment. |
read recently ( Popular Comput-
ing Weekly, October 7) of the
excitement of working through
the stages of an adventure, col-
lecting treasures on the way, F
consider myself to be of at least
average inteligence, but for
God's sake, how does one get
out of a quicksand bog carrving
inventories at the same tme?

There must be something ab-
out “Paul’s Place” but I'm
blowed if 1 know. How do vou
shift the bloody bear (maybe
with honey??) How do you get
the damned honey?? What use
is the magic word “Bunyon™
when all it does is rip something
useful away from you.

There must be another route
sumewhere for 1 still have four
treasures to locate, let alone
store. ['ve tried everything and
the greatest mystery ever is how
one cools down or crosses a lava
stream (having been informed
that there i1s something there).
And what about the blasted
broken sign! There are no
words in my Oxford dictionary
which begin with “LA" and
serve a useful purpose on this
adventure,

And what are the other two
ways of waking the dragon
(apart from mud)? Someone
please give me some hints —
I'm going insane!

Clive Allman
119 Pinner Road
Oxhey

Herts

Some of your problems are re-
lated. Without giving away too
many secrets, try entering the
guicksand with nothing apart
from the axe. If vou gel the
statue, your *“‘Bunyon’ may en-
able you to swim out of trouble.

I could give you further hints,

but it might spoil the game for
others. Also, 1 have not progres-
sed that [ar yet. Anyway, the
real fun comes in solving the

puzzles yourself.

Collecting for
the future

will soon by buying a Vie. |

am already collecting your
magazines 50 that I will have
some software to enter when |
do get it.

I think you have a good
variety of Vic programs, but
there is hardly ever a Vic
adventure game. 1 would be
very grateful if you could pub-
lish the odd adventure game. |
think it would make a great
magazine even better,

James Gillespie
39 Howden Road
London SE25

We do not publish many
adventure games for two main
reasons. First, few adventure
games are sent in. Secondly,
they take up a lot of space.

However, we would be hap-
py to publish a Vic adventure
game if other Vic readers also
want one. Please write in and
let us know your views.

Decorative
function

HEIE'E. an interesting — and
quite handy — “‘unsus-
pected function” of the ZX
Spectrum. If you type three
quote symbols at each end of a
Print statement, you get a result
set in quotation marks without
having to bother with the special
quote symbol beneath key A.
However, the use of this gim-
mick is limited because it does
not work inside another state-
ment, just on its own.

You can also use the guote
marks for screen decoration.
For instance typing Print fol-
lowed by 66 quote symbols will
give you a full 32 character line
of quotes.

Roy Kay

12 Winstanley Road
New Ferry

Wirral

Merseyside Lo2 1AP

If you have an opinion you
want lo express, or have spot-
ted an error that needs cor-
recting, write fo: Lerlters,
Popular Computing Weekly,
Hobhouse Court, 19 Whit-
comb Street, London W(C2,

25 NOVEMBER 1882

4



by David

issile Strike is a game for all those

who like to give their alien-zapping
activities a little more thought than is
needed for the average 'Invaders’ look-
alike.

The game puts you in control of six
missile bases with a limited stock of
missile warheads, under attack by an ever
increasing number of alien ships. Your
lask is to keep destroying the aliens as
long as possible, without damaging the
regular supply ships which sneak through
with fresh supplies of warheads every now
and then. Alien ships are destroyed by
hitting them with a missile or by exploding
a powerful enough missile near 1o them,
though obviously the further away the
explosion the smaller the damage. The
reason it 1s so important 1o keep on
destroying the alien ships is that each time
one of them lands on the ground it man-
ages o destroy some of your precious
stock of warheads — how many depends
on how powerful the alien ship is.

The alien ships, when they first appear,
can have a shield power of anything from 0
to 9 units, If they reach the ground the
number of warheads you will lose will be
equal to their remaining shield power. Your
missiles, on the other hand, can be loaded
with multiple warheads, to values of 1, 2, 4,
8, 16 elc units.

You have a slight advantage over the
alien ships, in that a direct hit from one of
your missiles will effectively destroy an
alien ship of twice the shield power. But, if
the alien ship Is precisely twice the power

A new game for 16K ZX81
Lawrence.

of your missile, it will remain on the screen
as a powerless hulk which, though it can
do you no damage, tends to block your
shots at other ships. If your missile is not
so powerful as to aclually destroy the ship,
the explosion will reduce the power of the
ship's shields by twice the warhead value
of the missile.

If your missile does not score a direct hit,
it can still damage an alien ship, if it
explodes close enough. The rule here is
that for every unit of distance between
your missile and the alien ship, the dam-
age caused by the explosion is halved. For
example, a missile with an explosive pow-
er of eight can destroy any alien ship on
contact and it can destroy any ship with a
shield value of up to eight by exploding
next to it. But, with a one square gap /
between the two, it can destroy only b

a ship of shield-power two.

i ——




::h---———--—-—--—--—————--—---—-————-----------------------______----______-_______.

1208 REM SFedisd sl rsslssssn
1818 REM UVARRIRARBLES

1020 REH SEfdidddsdi i daTaansds
1908 DIR H:!E#Bl

1248 OIHM Ceid, B)

1958 DIM CI&)

180 DIM Dia,2)

1878 LET € Ti}l"EHHET“

1988 LET CeiE]l m"RNGELET™

iaea LET Cgra a"LniFL Ay e

1188 LET Csid) ="POLWERT

1ii& LET UT-““

l1ig@ LET Dil,1) =20

1138 LET Dil;:;R) =34

114@ LET Di(2,1) =28

ii54 LET Di(Z,.2)=27

1188 LET DiX;1l) =28

11278 LET DI(X,,82)l =7

118@ LET Did, 1l =89

1198 LET U=100

iE@d LET Did,.2) =WU+28

i1Eia LET S=:]

1888 LET G=l

1238 DI OR(3E)

*Enn PRINT AT 1.8,
- g:n?EIHT AT 3,.8; "DIFFICLLTY? 1
1268 IMPUT H

1278 LET H=2@892-H
1288 REM #E48sfd4dsd4d4344450449
18%@ REH HAIN LOOP

1388 REMH *li'llililliliflﬁiiiii.
-8

1332 PRINT AT 2.0 A%

13498 PRINT AT 20,06 08;0%

13S0 L Did,2) sl+as

1580 GOSUB 1698

137@ GOSUBS 211@

1380 GOSUS 1428

1398 GO2LS 2218

14@@ GOTO 1348

141l REM #es i3S dF0dddadgasn

iiZ2@ REM PROXIHITY

14380 HEH #RE P EEdEREFEERERSERAFANE

144@ PRINT AT &@.8;08%;09

148 PRINT BT 20.8. "sCALCULAT ING

LETHARAL .

1468 LET HlieINWNT (H32)

1478 LET HEs (M=A2%H1)

1488 LET AeINT (.S+LN Ci{&£1 LN i

1490 FAST

iS@@ FOR JsM1-R TO M1+R

1518 PRINT AT ©,@; A%

152@ FOR K=M2-R TO H2+R”

1538 IF 32sJ+K<1 OR J2aJ+K 888 T

HEN GOTO 161@

1548 IF AR (3E4J+K] =" +" THEN GOTO

1L51@ ;

IEEE.IF ASTJeAR+K ) = " THEM SOTO
iSE@ LET DwABS i(K-H=)

1lE7Fa IF ABS (J=M1) A0S [K=H2)1 TH
EN LET DRSS [(J=MHi)

ExIMNT (Cid)} /i2ssiD=2}k))
,FI!;.'-J-IEEJPHI aCHRS CODE A
DE

=

AN (JrIAR+N) cIBHB THEM
22 4+H) =™
K,
ok

BUINT H) a4

AT

fa'shn
g

244

THEM LET A

rozam
[l

ﬂﬁi!ﬂﬁlllﬂgig
L

o BN T T FPSTET TN
TIDDDIET WT

mm
IX

BEFEEFFEEFFBAINER
CYoL

i=lllllililllli

-

+ 9

S e gl e e i
LLrl B

b T OO O N OREN CA ™ = (R

BunT

415H5935

[
Camn
1

ﬁ1fi
Qoo
DT

18 ,8; "DEFALLT OM *

=
QEIN ~TIHCY
8383 33
i-l

ﬁliﬂﬁ.ﬁﬂl!lgﬁisgg
=

[ ot s

o 1 1o 1 Mg EY RN SN ENEN BN
LOE S o d-JM &

oCc
m

OR I¢33 THEN GOTO
»3T OR CODE Te41E0

[¥)
! ]
-
e

IF Us

IF SoODE T
SoTe 4T
i88@ LET u!iTI
iave QOTO e =

T
=i
am
- ]
]

1888 If Us=_" TrEw goTo igue
1868 IF CODE T3 27 OR CODE Tesi=8
THEM SOTO 1

1i9@@ LET Te=Lg+Ts

i9l®d LET Us=s""™

isd8@a IF CcoDE I:lﬂ? O CODE TeiE80
ngﬂ OoOTD 1

ig IF CODE Tgtﬂll 1) DR CcODE T
!;ncx,nr THEN GOTO i

S48 LET CiIimURAL TE

1958 PRINT Si(Il; "l AND IT+>4;
1988 MHMEXT I

1278 LET I=JI=1

1988 LET E(ﬂi-ﬂfﬂliPIrﬂI

1898 LET Cid4l=2eaiCidal=11

=888 IF Cid) > THEM GOTO 1798
E010 LET WUell=-C idl

EDE28 IF W)@ THEN GOTO S068

Z2%0 PRINT AT 1&,3; “v0OUu ARE OUT

arF UARKERDS .
E:l!_;ﬂ}"f AT 1i.6; "vOuR SCcaRE W

i E=1,

+E+FEE R AR
888880

@G
205 3D »
lHE

3
1
-'r

5

SRR RRRRRRRRERED
HERATE ALIENS
EEFEERRF R ESRBAREED

*1

TO INT (RHDs (GRS +1
HMO*23B+11

NT [(RNDs#1@)

{1568+3H)

ERE b e Rt
a

T A i B D e e e et s T e
of B EE 0@ M
oEoET S095D088G80
NEw
= e

Dird HOa
D=1

730
IﬁHi:l

%

DDTC CFIDIYCrHICTT ACDIDDZICTHIC WUICDDD

3

=l =sfily # wels =

B
3 3

L
L=

MmmD

b o |
[ S
=D~

L I

bt |

L ]

L

L]

L]

=]

L

=

'3

L

=Rgii Tao &

5 G

53 Iels
Ll k!

Sl
!gﬂﬂﬂﬂﬁﬂ ﬂgz
HEBHT I
mCY 70
F ]

B

3 3
HE ¢

-l D

«n

mm
= =

P ACH B A = A R LY == O T Y T = I R BN L T D s
e T

st LT AR TATATATR

]
=T
D

.

]

'y

0
5‘ i T
o=l

[

b

Lrly)
o
Wi =
g 4 &
HM i

- -

3

3%

Pl
L
=
-
P

AAEpR
b+ 159
-l

M-
o=

p ]

I
I 8.3 "ALTEM ATTRCK
PRESSED HORE.'"

PRINT AT 11.8,; "YOU ARE DERD
12,7 "YOuUuR SCORE W

AS ", G-1
as42 STODP

Your control over your missiles is ex-
pressed in four commands. Firstly, you
can choose the missile base you fire from
— there are six in all, spaced along the
ground. Secondly, you can set a course in
a limited way, since missiles can steer
roughly between straight up and 20 de-
grees east. Thirdly, you can set a delay
factor, i@ how far you wish the missile to
travel before exploding if there is no direct
hit. Lastly, you can set the power of the
missile. Using these commands, you have
to try and inflict more damage on the alien
fieet than the cost to you in warheads,
always hoping that you can survive until
the next supply ship lands and disembarks
another 100 warheads. Even so, they'll get
you in the end.

When you Run the program you will first
of all be faced with a prompt to input the
level of difficulty for the game. This figure
sets the amount of time you have to make
up your mind how to program your missile

on each turn, Set it at one and you can sit
back and think about everything you do,
set it at 200 and you had better not blink,

After inputing your desired difficulty level
you will see the ground appear, with your
six missile bases and a solitary alien ship.
At the bottom of the screen will be your
score, which consists of nothing more
complex than the number of turns you
have survived, the number of warheads
you have and a prompt lor the base you
wish 1o fire from.

Depending on the level of difficulty, you
now have a limited time in which to input a
figure between one and six. If you fail, or if
you input an incorrect command, the
words "DEFAULT ON BASE?" will appear
in the centre of the screen and the aliens
will move down one position without a
missile being fired.

After the base prompt comes the angle
prompt, with the same time limit. In re-
sponse you must feed in a figure between
zero and nine, which will be doubled to
make the angle to the east of the missile's
track. This is followed by the prompt for
‘delay’, which is the number of squares the
missile will travel before it explodes —
provided it does not hit anything on the
way. The maximum delay is 18, since the
field of play is 18 units high.

The delay input is two digits long, with a
slight pause between them. If your missile
is clearly going to hit something on the
path you have chosen, there is no need o
be precise about the delay since the
missile will explode on impact anyway.

Lastly, you must input the power of your
missile. This can be any power of two
(including one) up to your total warhead
stock. The number input should be one
less than the power of two you require, ie

one provides a missile of power one, two
provides two, three provides four, four
pravides eight, eic.

Your missile will now follow its path to its
explosion point and the shield power of the
various alien ships is recalculated.

As you blast away, watch out for an
asterisk on the screen — it Is an un-
shielded ship that will disappear at the first
whiff of an explosion. Il is also your supply
ship, and if you destroy it by accident, you
are unlikely to be able to survive until the
next one.

Missile Strike program notes

Line{s)

1030 AS is the array which contains the whole game —
all the calcufations use this stnng, while the
digplay is the whole siring printed to the screen,

1190 W represents the number of warheads given
initally — you can make the game easier by
incraasing this figure

1250-1270 The variable H Is used simply to sel the
tima alicwed to anter commands

1420 This subroutine assesses lhe effect of the mis-
sile's explosion on adjacent alien ships. Note
how the variables M1 and M2 represent the 2
PRINT AT co-ordinates that wouid be required |f
the game were actually being stored on the
scraan rather than in a single long string.

1680 This subroutine accepls the four commands. The
loop at 1750 times the delault period

2090 This subroutine caiculates tha track of the missile
up to the poinl where it either colides with an
alien ship or its delay factor runs oul

2220 This subroutine generales a random number of
aliens on sach naw line, basad upon the numbear
ol moves 50 far.

2320-2330 Every ten linas, starting with line 5. a new
supply ship is generated.

2350 Ona of the reasons that a single string IS used to
store tha state of the game, apar from the ease
ol printing oul any changes, I the ease with
which the playfield can be manipulfated. Line
2370 is all that is needed to move the aliens
down a ling.

2410 This routine sublracts from the warhead folal the
value of any alien ship reaching ground level, or
adds 100 lor any supply ship landing. [ ]




BEEB BITS

FROM

CLARES

BBC CASSETTE LEADS DIN to DIN + REMOTE (ref 01) at £2.50
BBC CASSETTE LEADS DIN to THREE JACKS (ref 02) at £2.50
MONITOR LEADS BNC to PHOND (ref 03) at £2.95

MONITOR LEADS PHONO to PHONO (ref 04) at £1.50

DRAGON CASSETTE LEADS DIN to THREE JACKS (ref 05) at £2.50
ALL LEADS ARE TOP QUALITY WITH UNCONDITIONAL GUARANTEE

BEEBSTICK: A high quality proportional joystick with a super action as
raviewed in this magazine, Raviewer says, ''Robust, usatul and reason-
ably priced.”

COMPLETE WITH FOUR FREE PROGRAMS £29.95

BBC SOFTWARE: for joysticks

GRAFSTIK allows the drawing of lines, rectangles, triangles and circles in
up 1o 8 colours. Shapes are drawn by plotting a point and moving 1o the
nex! poinl, a ine is then drawn between the two. Drawings can be labelled
and the whole ploture saved to tape o be redrawn later or included in a
hn%pmgram. Additional facilities allow painling and doodling — A REAL
TOOL

JOYSTICK GRAPHICS: is similar o GRAFSTIK but only allows drawing in
the line mode. The memaory saved is used to provide greater control of tha
screan, lines, array and scale. Can also be saved to tape for later use
JOYSTICK PACK 1 (frae with BEEBSTICK): contains 2 programs ZAP and
SKETCH. ZAP is a space war game réquiring accuracy and speed to beat
the aliens. SKETCH is an etch a skelch with some unusual features
couresy of the BBC. B colours, painting, flashing, ORing, EXORing,
ANDing, atc

All software is compalible with any joystick and conlains a calibration
routine. GRAFSTIK and JOYSTICK GRAPHICS form a useful pack and
can assist in designing, technical drawing, flowcharting, schematics and
graphics

ALL SOFTWARE IS AN INCREDIBLE £5.75 per cassette and offers
incradible value.

OUR PRICES ARE FULLY INCLUSIVE OF VAT AMD CARRBIAGE. NO
EXTRAS.

Orders 1o CLARES, 222 TOWNFIELDS ROAD, WINSFORD, CHESHIRE CWT 4AX.
TEL: WINSFORD 51347.

FINANCIAL MODELLING
CASH FLOW FORECAST
BUDGETING

13 columns
number of rows dependent on memory
used

Row and column arithmetic
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

AUTOMATA Lid. (P )
85a Dabarne Road
Poariemouih POS LR
England

Pﬁﬁl A

THE ADVENTURE GAME THAT'S FOR REAL ! £6,000 PRIZE!

our pocket computer

for DRAGON 32 |
£6.95 !

| 101 program tips & tricks I
£6.95

| 55 programs home/school/office l
| color computer graphics £7.95 |
' Add 50p per book post & packing (max. £1.50)

| new software for SHARP PC1500

| World Exclusive! NEW Business Programs
| from GEMINI Silicon Notebook £19.95

|
|

I

I
|
| Executive Suite (6 programs) £2995 |
| New Idea Ideal Gift |
I

I

4

Cizabchen Tanifudl @l Fyod v anil disli

11 pould tike you & weels o play, i g hileniew| PIMANIA

i e Fedlence G fRILET Sty e il g aF abyreriu e
PHEhL AL L drrgm® noite & Vi

&n invesimeni al E-iDH!l'n Bpecirum) EBHHE EXE1)

APPY NEW YEAS
C

]F At last - no more tape-loading problems!
ﬁc- T L’El 3

SHARP PC152 cassette tape recorder
*. purpose built for computers only £39.93 /

Send cash, cheque, Access or Visa Card No. Ask for our
New FREE pocket brochure. Trade enquiries welcome anytime!

ELKAN ELECTRONICS (Dept. POP)

FREEPOST, 28 Bury New Road, Prestwich, Manchester M25 6LE or telephone
061 7987613 (24 hr. service). See full 151 on Prestel 258-2022

We specialise in pochets!
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Maker of
universes

Brendon Gore talks to Mike
Singleton about Starlord —
a computer moderated game.

“So you want to rule the galaxy, huh?
Well, you can take it from me that il is not
going to be easy.

“First you must build up your fleet, then
you have got to locate the Throne Star and
finally you will have to defeat the imperial
computers running the remains of the old
Empyr. And, just to concentrate your mind,
another 49 Starlords will be attempting to
do exactly the same thing.

“But, if you plan carefully, move boldly
and don't fall into any traps, you could
become the next Galactic Emperor.”

This is not the scenario for another Star
Wars film or a close encounter of the
imaginary kind. It is the basis of Starlord, a

Mike Singleton, Stariord organiser,
computer moderated, play-by-mail, game,

Starlord is, by computer moderated
game standards, comparatively easy to
play. Each Starlord game consists of up to
50 players. They are entered into a circular
galaxy of 1000 stars. The Throne Star,
needless to say, is at the hub of the galaxy.

Starting play

Each player staris the game with a base
slar, a command ship and 50 starships.
The players are also given maps of that
portion of the galaxy within range of the
command ship's sensors. The map con-
fains information about the neighbouring
stars and the number of starships within
range.

No player starts the game within range
of another player, or the Throne Star.

After examining the map, each player
decides on his strategy for that tum,
Starships and the command ship are
deployed to attack, or defend, nearby
stars.

The orders for each turn are written on a

Street Life Street Life Street Life

Street Life Street Life Street Life

Screen-shot of Starford logo.

tear-off sheet attached to the map and
posted to Starlord organiser Mike Single-
ton. The date by which all orders must be
posted is printed on the map. Each tum
takes two weeks to complete.

When all the orders are in, they are
entered into a 32K Pet with 400K dual disc
drives. The Starlord program then deter-
mines the outcome of each move, bearing
in mind the numerical strength of each
fleet and the different attack/defend modes
chosen, Generally, a 2:1 advantage gives
the attacker a good chance of winning,
while a 3:1 advantage is usually decisive,
But, as the players learn from experience,
moves do not always go according to plan.

If any player drops out, or fails to post
his orders in time, his command ship stays
put and all his mobile starships converge
on it

Colour printer displaying Starford map.

After all the moves have been decided,
a colour printer churns out new maps for
each player, showing his new position and
the outcome of any battles. The maps are
then dispatched to the players and a new
lurn begins.

The object of the game is to become
Emperor of the Galaxy. To do this you
must find the Throne Star and defeat the
present incumbent, or the imperial compu-
ters if no other Starlord has yet succeeded
in becoming Emperor. Once Emperor, you
must try and defend your position against
the other Starlords.

It cosls £1.25 to join Starlord. This
entitles you to a rule book and two turns in
the game. Each subsequent tumn costs
£1.25. The Emperor plays for free.

There are 18 different Starlord games in
progress at the moment, involving about

700 players. One edition of Starlord is an
international game with players from as far
afield as Papua New Guinea, Saudi Arabia
and Japan. There is also an express
version where each player has just one
week for each move.

Starlord is the brainchild of Mike Single-
ton, a 31-year-old Liverpudlian. Mike will
perhaps be best known by ZX81 owners
as author of Sinclair's Games pack No. 1.

A former English teacher, Mike got the
idea for Starlord from playing Starweb, a
US computer moderated, play-by-mail
game. Starweb is another space war
game, but you are nol provided with a
map, you have to build up your own.

After playing Starweb for two years, and
winning the game he was in, Mike felt that
Starweb had certain deficiencies that
could be improved. The result was Star-
lord, a program which took Mike three
months to write.

The first Starlord game started in the
Spring of 1981 with just six players. In July
this year, Mike gave up his teaching job to
devote himself full-timeto running Starlord.

Next year, Mike hopes to start a new

Close-up of Starlord map.

game, provisionally called Atlantis. This
will be set in medieval times and will
include a detailed map of the fabled land.

As for me, I'm still waiting for the post to
arrive with the results of my last move.
Who wants to be Emperor? Well, | do, for
one. |

Starlord is based at 1 Rake Hey Close,
Moreton, Wirral, Merseyside.

25 NOVEMBER 1982




REVIEW

Roll over Beethoven

Jon Chambers attempts to trip the light fantastic on the Atari,

Vic20 and Dragon 32.

f the course of history had taken a slightly

difterent path, Beethoven might well
have had a home computer rather than
Haydn or Mozarl as music master. What
would he have thought of these wonders of
modern technology? More important,
perhaps, whal can computer-based music
programs do for you, the aspiring musi-
cian?

Music may not be the most practical
application for a domestic computer sys-
tem — home finance or inventories would
probably spring more readily to mind. But
using computers solely for menial or time-
saving tasks such as these is toignore the
more positive and interactive aspects of
these versatile electronic aids. Certainly, it
is difficult to think of any other type of
software package that is more fun, more
creative and has greater educational
potential than some of the music modules
now available on the market,

Musical invention, in the wider sense, is
not a gift that is granted to an exclusive
few. But, it does seem that, for one reason
or another, the ability to write music (ie to
record musical impulses on paper by way
of strict conventional notation) is rather
maore restricted and rare a skill — and this
is where computers can come to the
rescue.

The Atari Music Composer cartridge
(Mode! CXL 4007) was the first unit to be
tested. This module forms an attractive
and ambitious package and is relatively
simple to use, once some of the idiosyn-
crasies have been successiully identified.

Firstly, and most curiously, | discovered
that the computer’s ‘voicebox’ was aboul a
semi-tone flat in comparison with the
reference standard derived from a conven-
tional ‘tuning fork’ — the resonance of

which can be measured quite scientifically
if need be at 440 cycles per second. This
discrepancy explains the variance be-
tween the Atar version of the Fifth and
Beethoven's original (see Figs 1 & 2). In
effect, the computer transposes the music
by wriling it a semi-tone higher than it
sounds. (Here, Atari's key was that of C
sharp minor instead of C minor — or four
sharps instead of three flats.)

The discrepancy is certainly rather sur-
prising given the sophistication of the
cartridge in other respects, but should not,
however, pose too much of a problem.
After all, a gramophone turntable rotating
at anything but the precise number of
revolutions will also 'transpose’ music —
equally imperceptibly to most ears. And, in
any case, the module comes equipped
with a transpose facility to allow for minor
adjustments in either direction.

The program'’s relatively limited span of
three octaves will have a debilitating effect
upon the more wide-ranging musical im-
aginations. The lowest obtainable note is
the C below middle C, while the highest is
‘high C' above the treble stave. For the
majority of purposes this three-octave
span will be sufficient. Works of such
soaring character as Mendelssohn's Violin
Concerto will have to wait for an updated
six- or seven-octave module to appear
before they can be accommodated on
Atari staves. But, you should remember
that the program was primarily intended for
slightly more modest aims.

Lastly, the instruction booklet left much
to be desired and differences between
English and American musical idioms did
not help matters. | would have felt more at
home with the term "Voice' or 'Part’ instead
of 'Phrase’ for instance, as phrase usually

i . e s ST TS A
means something quite different in a
musical context, These misgivings apart,
however, the unit performed well and
would probably have incurred no more
than a passing frown on the great man's
brow,

Musical Dragon

The British made Dragon 32 was next in
the queue. With this model the musical
component is an integral part of the hard-
ware. The Play command enables you
very quickly and simply to write a ‘string’ of
notes with up to 255 characters per string.
Elsewhere, facilities govern tempo, pause
and volume (this last function being con-
trolled by an incremental scale between 0
and 31).

On the Dragon, the A above middle C
was in closer accord with the reference A
than was the Alari. Unfortunately, there is
provision here for only one voice which
means that harmonic experiments are
impossible (and harmonising parts is, in
my opinion, one of the major benefits and

Fig 1 Alari's account of the Fifth— in C sharp minor!

"':" p— i e Sy ey
T AR 1

Fig 2 The lamous opening bars from the score of the Fifth.

The final example uses all the modern technology
of the PLAY command on
a 49 year old song. Would Henry be impressed?

19 A% = "O3L2E;L1GL2AL2 BLAO+C#L20-B.
L1AL2F#L2 DLAEL2F# . L1GL2ELZ ELADLZE,
L1F#V1pL2DVBL10-BVEL20+E,L1GL2AL2 B
L40+C#L20—-B;L1ALZF#L2 DLAEL2F #.

L2 GL4AF#L2EVBL2.D#V1pL4C#V15L2D#,
L1.EL1EPT"

20 BS = "04L1.DL2 DLAC#0-L2B.L1AL2F#L2 D
L4EL2F# L 1GL2EL2 EL4ADL2E;L1F#L2D
O-L1BO+L2B:O+L1DL2DL2.DLAC#0—-L2B.
L1AL2F#L2 DLAEL2F#.L.2 GV1QLAF#L2
EVEL2 D#L4C#VAL2D#;V15L1 EL2EP1."

30 PLAY "T10XAS, XB3. XAS XBS,"

Fig 3 Henry Vill's 'Greensleeves’ in Dragon 32 nolation,
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MUSIC COMPOSER

>
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Fig 4 Alari's Music Composer Instruction book-

let.

pleasures to be gained from computerised
music). Because the musical element on
the Dragon is created by the basic hard-
ware rather than by any software package,
the level of sophistication is inevitably
lower than with the Atan cartridge. Nota-
tion remains computerish rather than
musical (see Fig 3), and it does not have
the ability to project musical symbols onto
staves for visual display. The Dragon is
therefore ideal for a computer buff with a
secondary interest in music, whereas the
Atari cartridge is well suited to the serious
musician.

But, as an all-inclusive package, the 32
deserves the praise it has received from
numerous admirers. As David Gunthorpe
of Birmingham's Calisto Computers
observes, ‘the Dragon is the easiest of the
computers to write music for'.

he award for ‘the easiest of the compu-
Tters to play music on’, however, could
well go to the Vic20. Two programs were
tested for this machine, Commodore’s own
Type-a-Tune casseite and the more ad-
vanced Vic Music Composer marketed by
Thorn EMI.

The Type-a-Tune cassette is an ex-
tremely basic unit which will probably have
a limited appeal to the more serious
musician (or computer buff for that matter),

In fact, an analogy can be drawn between
this cassette's capabilities and those of the
kind of ‘toy' keyboards that used to be so
common in pre-micro days of old. To all
intents and purposes the computer
keyboard is converled into a musical
keyboard, in that each individual key
directly determines the pitch and duration
of the note. Thus, the keyboard is used to
play music rather than write it. The only
advantage over a loy instrument, educa-
tionally speaking, is that with the cassette
each note is graphically represented on
screen so that the user will at least learn to
associate sound and symbol.

The ‘keyboard’ extends to a full six

Fig 5§ Ludwig van Besethoven,

octaves, but since it is necessary (o
change mode each two oclaves (via three
function keys) this point is a little
academic. F1 (Function 1) activates the
lower end of the musical gamut, F3 the
mid-range and F5 the upper. The F7 key
calls up an additional two octave range
which is poetically described on the cas-
sette inlay as ‘white noise’ or, to be more
prosaic, sound effects.

Thom's Vie Music Composer, on the
other hand, is just about as sophisticated a
program as any currently available in the
UK. Admittedly, in comparison with the
Atari, it offers a mere trio as opposed to a
quartet of voices, but it has a greater
musical range (encompassing four
octaves), an infinitely more accessible
instruction booklet which is simplicity itself
to read and follow, and marginally superior
packaging and presentation.

Supplier

Alari UK

185-185 Ealing Road
Alperton

Wembley

Middlesex

Program

Commaodore

675 Ajax Avenue
Slough Trading Estate
Slough

Berkshire SL1 4BG

Type-a-Tune

Thorn EMI
Upper St Martins Lane

London WC2H SED

Atari Music Composer

Vie Music Composer

Machine Cost Value (1-10)
Atari 400/800 £35.99 7
Vic20 £B.69 3
Vic20 £16.30 8

Fig 6
Beethoven's

QZ“«V Mé J‘ng & F_

Composition on this model is a relatively
simple process. Each note is entered by
selecting the appropriate nole value from a
bank of alternatives at the bottom of the
screen (ranging from demi-semi-guaver to
breve) and then ‘launching’ the chosen
value up onto the staves in order to fix its
pitch. This ingenious method obviates the
need to learn the kind of formulae required
to operate both the Atari and the Dragon
— which, although simple and ingenious
enough in their own right, do take some
while to master.

S0, to return to the questions asked at
the beginning, it is probably fair to surmise
that Beethoven would not have been
thrown into ecstasies by the sound quality
of the musical offerings under review. Nor
would he have appreciated limitations re-
garding pitch, dynamic and tonal variation,

But, several points ough! to be made.
Firstly, these musical devices are very
much geared to the requirements of the
relative novice, not the musical expert. The
majority of professional musicians, let
alone the beginners, do not possess per-
fect pitch and would have difficulty distin-
guishing a B natural from a B flat — unlike
the computer. An even more important
function carried out by these computers is
their ability to play different voices simul-
taneously.

What is more, these machines are
essentially educational. They are stimulat-
ing in that they force the user to work out
how to perform certain tasks (ironically,
this is particularly true of those computers
with inadequate or unhelpful booklets),
and they undoubtedly foster a deeper
interest in, and better understanding of,
music. None of them actually teach you
about music, but all can certainly help you
to teach yourself.

The second important point to bear in
mind is that musical micros are still in their
infancy, and will, like precocious prodigies,
improve with each passing year. In fact, it
is possible to guarantee that considerable
improvements on a number of the
machines discussed here will appear on
the market within a few months. The new
Vic64 boasts a significantly better lone
quality than the Vic20, so the Thorn Music
Composer suddenly looks an even more
effective cartridge. And, looking through
Atari's American ‘User-Written Program
Catalog’ for Summer '82, | see that a
certain Lee Actor won first prize for his
Advanced Music System which features a
5'z-octave span, an instantly variable tem-
po control and an integral synchronisation
facility to allow for up to eight voices (with
the aid of a cassette recorder).

So the Beethoven of the future might
conceivably be prepared to abandon the
lacquered elegance of his Steinway for the

keyboard of a different box of tricks. B
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OPEN FORUM

published.

Open Forum is for you to publish your programs and ideas. Take care
that the listings you send in are all bug-free. Your documentation
should start with a general description of the program and what it does
and then give some detail of how the program is constructed. We will
pay the Program of the Week double our new fee of £6 for each program

Sea War

on Spectrum

In Sea-War you are a naval gunner based
near the coast. Today is a cold foggy day
and visibility Is just about zero. Your
intelligence men have just handed you a
report advising you of an enemy fleet
anchored just off the coast. It is your job to
tiry and destroy the enemy fleet in as few
shots as possible.

Your intelligence men behind the enemy
lines reported the departure of:

2 Submarines (3 squares each (SSS)).
2 Destroyers (4 squares each (DDDD)).
1 Battleship (5 squares (BBBBB)).

There are, however, conflicting reports
of their Aircraft carriers. One group reporis
that two small Aircraft carriers left the
enemy port (4 squares each (AAAA)), and
the other group reported the departure of
one large Aircraft carrier (B squares
(AAAAAAAAY).

To play the game type Run and then
enter your name and the number of shells
that you will require (you will need at least
27 1o destroy the ships but you should not
require more than 100 shots as there are
only 135 spaces to shoot at).

There will then be a short pause while
the computer defines some new charac-
ters and then the board will be printed.
There will again be a short pause while the
computer places the ships (they may be
horizontal or vertical but will not be diagon-
al). Then you will be asked to enter the
direction of your shot which should be a
letter between A and O (if you wish, the
range of the shot may be entered at the
same time, eg, B5).

You will then be asked to enter the
range as a number between 1 and 9. The
computer will then fire a shot and will
display a blue ripple for a miss or a red fire
followed by the appropriate letter for a hit.

The computer will keep score and will
start again when you have finished after

first promoting you.

If you wish to give up then enter S when
the computer prompts you for the direction
of your next shot.

If you run out of shots or if you give up
then the computer will display the position
of the enemy ships using small letters for
the ships or parts of ships that you have hit
and using capital letters for the ships that
have escaped your shots.

Program notes:

Lines

1-A Initialisation

12-80 Draw the board.

100-210 Position the Aircralt carier

300-630 Check that ships do not overlap and than

piace other ships,

1000-1090 Shoot.

1108-11680 You missed.

2000-2098 You hit.

3000-4020 Show where ships weré hidden when oul
ol shols or when you give up

5000-5080 Updates the rank of the player.

a000-2100 User Defined Graphics.

The main varables ara;

MS — Ranks

M — The {number ol the) rank achiavad.
N$ — Player's name.

SC0 — Scora,

SH — Mumbear of shells

5% — The contents of the sea.

D — Direction of ship {up, down, 8lC.)
D% — Diraclion of shot

RS — Range of shot.

CHR%: 144-151 — Miss "ripple
CHHS 152-158 — Hit "'firg’

F— Various For-Mexl loops.
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3-D sides will result. If the vertical axis is Cos (lilt) perpendicular separation.
- reduced then the shape will appear to tilt. If The controls are the standard cursor
on Spectrum another circle is employed then a solid controls and the shape can be a prism or a
This program, which manipulates a shape object can be represented; a prism for cone, with any height, width, ratio or
defined by the operator in three dimen- example. number of sides. A side can also be

sions, is developed round a simple circle The vertical axis is reduced by dividing marked, to facilitate in understanding the
drawing routine. If the circle is stepped by Sin (tilt), and the distance between the complex pattern of lines. FNa converts
round in steps of 2PI/N, a polygon of N centres of the two ends is calculated by relative drawing to absolute.
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line 350. At the end of the game, you are ends game at Z = 120
Bubbles given a score of bubbles burst and a A&EE$I|T£L¢EM|;§|H
. 1 . 1 = 1 u .
on ZX81 rating. The pin is moved with the cursor 20010 210  Prints bubbles and scrolls.
oy keys 5,6,7 and 8. 21510360 Moves “pin", checks (with line 216)
This is a 16K ZX81 program. It creates a  Program noles: whether pin has scored a hit, increases 7
moving display of “bubbles” (letter Os) Line by 1 and checks value of Z.
and pmvidEE a “pin" {I.n} with which to burst 12010150  Gives instructions ta start the game, 2000 to 2050 Subroutine Indicating a “hit" on a bub-
them. The program can be made o lasta 16010195  Variables: S = no. of bubbles burst. Bk gae b aig §
. 1he prag : Z = Counts the trips 3000 to 3070 Ends game by giving final score and
longer time by increasing the value of £ at through the loop and rating,
193 85O © BUE°HSRron B8 PR gT R0 - 3358 nepue
188 PRINT "HOU HANY BUBBLES CAM 50 IF INKEYS§="7" THEN LET AwA- 1@ PRINT AT 5,5; “TIME UP
¥OU BURSTT USE THE CURSOR KEYS 1 3820 PRINT AT 3656, ‘FINAL SCORE:
B e Toas e e o e e i ey DMz e iy oo v au,
e x QA7E IF INKEVEa“S" THEN LET BB+ :l-ia_? ?; Sc=19 AND S5>18 THEN PRIN
188 LET S=0 280 IF INKEYS§="5" THEN LET Bef- Jese ;‘rr*g‘ =18 AND S35 THEN PRINT
180 LET BaiS s 3880 IF &cuS THEN PRINT AT 15,0
B i B ERUEMEOE.  HEH NELET Sone
208 PRINT AT C,RND+38; "0~ 348 Ir -1 LET Be3® a7ra sTop
o ey 358 358753g0 Then bots Sees
216 IF PEEN (PEEK 18308+258PEE E@R® LET S=5+1
“a%E“EE‘:;T“ﬂ"E s rI3UE 2000 2018 PRINT AT_A.B;"POP"
RS FOR J=@ TO 4 Se5e HELrUne TO B Bubbles
i b RELE: PRINY. WA by Eve Gorton
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(51 ) (3 micRocoMPUTER

AS SEEN ON THE [] [z (& coMPUTER PROGRAMME

Why buy the ][0 Microcomputer?

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

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

Why buy from Data Exchange?

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

16

Don't be disappointed, ORDER NOW, from DATA EXCHANGE I'
Price list including VAT: |
BBC Model A £299.00 (+ £5.00 p+p) SOFTWARE
BBC Model B £399.00 (+ £5.00 p-+p) Grafstick (for your Beebstick) £5.95
Cassette Player £34.00 (+ £2.00 p+p) Micrex (for your Joystick) £5.95
Seikosha Printer £245.00 (+ £4.00 p+p) Free Invaders game with each machine _'
Beebstick — all leads included purchased r
Beebstick plus cassette £29.95 (+ £2.00 p+p) Full list available on request '
|ENCLOSE A CHEQUEPOSTAL ORDER TO THE VWALUE OF £ .....cinmeiime o crinsrismnissss sasssnrinysetogssass ibns sidnspsiss isdas sspes ssdandansssnissssssans
lsebddisbisabbissbisssbidnabrasabiarnniisrnnbinrnpdsrnnbinenidnpniidennifen BRI ERE AR I A A A A IR ERE A R R P R R R EE FT R I B PRI RN E I IR R RN FA R R NI P AN PR T PRI AP E N R PRI T A " BT ErREEN ‘
Please make cheques payable to : Data Exchange Ltd. |
DATA EXCHANGE
41 HAMILTON SQUARE
BIRKENHEAD, MERSEYSIDE L41 5BP. Tel: 051-647 9185/6
ZX PRODUCTS FOR SPECTRUM 16K and 48K
SAE for datalls. 4 Asby Road, Asby, Workington, Cumbria CA14 4RR
some of o rprndllij:;:a;én:l?g ::‘:iﬂha:ﬁrznﬁ tﬂé following agents e TS/ TS A OO NeL O e U%Ed ¥ payiyaines. 1. cl)
E ; - also be usad to improve your abilies, Qur programs play games
THE BUFFER SHOP, 374A STREATHAM HIGH ROAD, LONDON SW16 b ciyt
MICROWARE, 5 ST PETER'S LANE, LEICESTER which improve your abilifies.
PHILLIP COPLEY HI-FI, 7 CLIFFARD COURT, OSSETT, WEST YORKSHIRE VOCAB FRENCH AND VOCAB GERMAN provide you with a !
TRADE ENQUIRIES WELCOME vocabulary of the really useful 700 words, the mosl commonly
X80 & 7X81 HAROWARE used w::.lrds. dlariﬁ.;gd from hwnrd fraqgar:jny lifﬁluﬁ: the hrm:nst J
frequently used words at the beginning. Find out how much you |
Fﬂ;ﬁﬂﬂﬁ'ﬁ"pﬂ,‘:ﬂ; r ;;,Tnfﬂ,,f,i p.f;;',',ﬂ sl already know, and how easy it is to put unknown words into your
Inverse Video Module KIT £2.65 BUILT £4.50 “memory”.
(As reviewed by Popuiar Computing Weskiy) VOCAB FRENCH SPECTRUM £5.00
Keyboard Beeper Module KIT £5.95 BUILT £8.50 VOCAB GERMAN SEEGITN & e )
Keyboard Entry Module  KIT £2.95 BUILT £4.95 (Spanish and ltalian in preparation)

Input/Output Port  KIT E10.85 BUILT £14.95
(Can be used with 16K RAM and printer without motherboard)

Programmable Character Generator KIT £17 95 BUILT £24 85

JK Mamory Expansion BUILT for enly £12.00
The mast reliable memary expansion available.

Full-Size Keyboard with Repeat Key — The first of its kind
Bullt version plugs in.  KIT £19.95 BUILT £24 95

IX Edge Conneclor 23-Way Long gold plated pins £2.95
ZX Spectrum version £3.50

IX SPECTRUM SOFTWARE CASSETTES
Fruil Machine Colour graphic representations of fruits. Including HOLD and
GAMBLE. £4.95

Solitaire Alpha-Numéric move entry. E4.95
Patience Tha popular card game (cheat proof), £5.95

Mancala The Chinese Logic Game. E5.95
REPULSER Repel the allen invasion. £4.95

WE ALSD STOCK A LARGE RANGE OF RESISTORS, CAPACITORS, ETC
Access Card Orders

Accepted
EEN  Ring 094686627 7 microlh
(24 hr. ANSAPHONE)  evorct2eifimon

STAGE 1. Our MATHS does not ask you o type in an answer,
that lakes time and does not improve your speed,

It presents you with a simple sum (addition, multiptication,
subtraction, division) and measures the time you take to decide if
it is right or wrong. Useful and compulsive for all ages from 7 to
70. You really have to mind your P's and ('s. Also TYPEEZ to
help you to find those letters on the keyboard which seem to
disappear when needed; with typing speed per minute. Also a
simple SORT program for any number of entries, without
adjustment to the program. Also BARGRAPH and DOTGRAPH.

STAGE 1. SPECTRUM £4.00

BOND SYSTEMS, 15 BELMONT ROAD, HARROGATE,
NORTH YORKS, HG2 OLR.
German £5.00 O
French £5.000

Stage 1. £4.00 0
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I(® Sruvic international supplies co., Itd

Head Office: 31 CORSICA STREET, LONDON N5 1JT. Telephone: 01-226 8809. Telex: 21942

“TSNE\)

AXON USER GROUP

JOIN THE AXON CONSUMABLES USER GROUP
FREE OF CHARGE

(Nermal enrolment fee £5.00 per member.) With your first order you will receive a certificate of membership which will allow
you to purchase your consumables as and when you reguire them at the AXON GROUP DISCOUNT PRICES.

WHAT IS AXON USERS GROUP? Axon Group has been formed to give school, private clubs and private house users of
Microcomputers a complete range of consumables at a discounted price. We are a group of companies already supplying to
large trade and business users and because of our buying power we can pass on the bulk costs to yourselves. Our aim is to

reduce your cost of consumables by at least 10 per cent.
ORDERING GOODS

Please note the above prices are exciuding VAT and delivery and insurance. The post and postage is as follows: £1.50 for all
goods except listing paper. For listing paper £2.50 per box. Please send us a cheque or postal order for the goods inclusive of

VAT and delivery. Please allow 21 days for the delivery.

OUR DRUVIC NO QUIBBLE MONEY BACK GUARANTEE. In the unlikely event that you are dissatisfied with Druvic products we will replace them frea of charge

or full money refunded whichever you prefer.

Marmal Ciur Axon Group
price price discounl prce
IDISK HARD LIBRARY CASES)
8" 2.80 2.25 1.75
8 2.05 1.75 1.40

Colours available: blue, beige, black, grey.

IDISK LOCKABLE STORAGE BOXES|

8" holds 40 2250  20.00 16.50

B" holds 80 35.00 30.00 24.20

54" holds 40 1750 14,50 11.50

<" holds 90 2250 2000 16.50
]ﬂ!ﬁﬂ MULTIPLE STORAGE UNITS

4.50 4,05 3,40

v 4.05 375 3,20

The above multiple storage units interlock horizontally and stack
vartically, ideal for school or club libraries.

= Maormal Cur Axon Group
I-LISHHG PAE&E] price price discouni price
(per box)
1Mx8%x 1 part (boxed 2,200) 12.50 10,50 9.50
11x 141 part (boxed 2.200) 14.50 13.50 11.75
|BINDERS) o house above size  Normal Our Axon Group
papear price price disCount pnce
{each)
11 =8% pressboard 2,50 205 1.B5
Plastic 2.75 225 2.00
11 x14% pressboard 2.65 2.20 1.95
Plaslic 2.95 2.55 215
imﬁﬁ DRIVE HEAD CLEANING KITS
17.50 15.50 12.50
En’u 17.50 15.50 12.50

Normal Owur Axon Group
FLEXIBLE DIEKSF price price discount price
{per 10)

B" S5/SD 22 .50 21.20 18.50
S5/DD 31.50 9,80 2a.50
D500 39.05 37.20 30.70

5%4" SS5/0D 40 tracks 18.40 18.50 17.20
SS5DD B0 tracks 25.90 24.70 22.40
D500 40 racks 30.70 25.00 22.90
D&/DD BO tracks 37.50 32.05 2r.50

With every 10 units o lloppy disks that you purchase you will receive a library
case FREE OF CHARGE. Disks can also be purchased in guaniities of less
than 10 units. Please add 15p to the cost of each disk

MNormal Chur Axon Group
ASS ETTES prce price discount prce
{mach)
12 0.50 0.45 0.40
15 0.55 .50 D.45

These cassettes are inclusive of library case. For purchases of 10 or more
cassgites please reduce tha price by 10 per cent and round it (o the naarast
penny, 8.g., G15 would cost 40p for 10

T — — —— — — — —— — — . S S —— — — S — T S e — (S T SN NS IS SIS SN S S

DRUVIC INTERNATIOMAL SUPPLIES COD. LTD., FREEPOST NW3i243, 31 CORSICA STREET, LONDON

N5 18R
PLEASE COMPLETE IN BLOCK CAPS

MAME iMr Mrs Misg)
ADDRESS ..........

POST CODE

: PHOME Mo. ..
Make chegues payable 1o Ason Usaers Group

| BNClose my chegue for L ...
or

Please debit my Access account No. LICIDILIDDOCODO0OOOCCE  Date

EUREITEIED s 1o v ur s s o s n nins e a4 S48 Rk AR i R R PR

25 NOVEMBER 1882

|H|EEGH 5| Normal Qur Axon Group
price price discount price
{each)
MXBO 6,50 5.50 d.50
Microline B0 2.90 2.75 2.05
Commodora 3022 2,50 2.25 1.85
Commodore 4024 tally 1,000 4.50 3.27 295
Olympia ES100 2.05 1.85 1.67
Please send me the following
(Allow 21 days for delivary)
QaTy PRODUCT DESCRIPTION L
il
TOTAL
o P
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OPEN FORUM

Pigeon Shoot

on ZX81

This is a game for the 16K ZX81. A clay
pigeon appears from the left or the right of
the screen, at a random height. The “F"
key is pressed to fire at the pigeon and you
are told whether your shol has been
successful or whether you have missed. A
running total of hits is given at the bottom
of the screen, along with the gun position,
which is fixed. The clay pigeon is repre-
sented by a shifted graphics 7 and the
empty space. You cannot cheat by keep-
ing your finger on the F key permanently,
so don't try!

After 10 pigeons, you are asked whether

you want to continue the game or whether
you would like to know your final score.
The final score is expressed as a percen-
tage, rounded down lo the nearest whole
number,

Line

Program notes:

100 to 110  Sets up the variablas F (no. of shots), P
{no. of pigeons) and S (no. of success-
ful hits)

1200 160  Gives instructions to starl game.

200 1o 210 Sets'up screan, indicates no. of hits and
gun position.

300 10 330 Decides whather pigeon is lefl or nghl.

600 t0 710 Sends a pigeon across the screen from
the left, checks Ihe position ol pigeon
when F is prassed and sends a Suc-
cessful hit lo subroutine 900 and an
unsuccessful one o subrouting 1000.

BOQ toB95 As lines 600 to 710, excepl pigeon

emerges from right-hand side ol screen.

Subroutine for successful hit:

900 to 910 Draws exploding clay pi-

geon.

815 to 920 Pause loop.

930 to 950 Blanks oul exploding clay

pigeon.

960 1o 995 Increases valua of S, prints

"GOOD SHOT", pauses and returns (o

200,

1000 to 1050 Subroutine for unsuccessful shot:
1000 1o 1030 Prints "MISSED",
pauses, blanks the word out
1040 Blanks oul the clay pigeon,

1058 Raturns 1o 200.

BO0O 1o B510 Subroutine for gving chowce ol con-
tinuing game or going lo finish. Lines
630 and 830 chack the valua of P (no.
of pigaons). It P is greater then 10, then
the program goes 1o BOOQ, giving tha
choica of going on or finishing,

0000 (o 9050 Calculates and prints final score as a

percentage.

900 p 985

g
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: EUE GORTOM
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Fi@d IF ¥ +318 THEHN GOTD 1088

age REH B PIGEOM

B18 LET P=P*1

a3 IF P=11 THENM GOTO BROA
ET X=INT [(RND#11) +1

858 FoR ¥=31 TO @ STER -1

THEN GOTO S50

PoYe18 THEM GOTO S0
HEM GOTO 100

L9988 PRINT AT ®=-1,16;CHRS 134;CH
3es PRINT AT %,18; CHRS 27; CHRS
918 PRINT AT X+1,16; CHRE 27)CHR
91% FOR J=0 TD 1@

928 MNEXT

PRINT AT X=-1,16;CHRS ©;CHRS

PRINT AT ¥,16,CHAS @;CHRS
PRINT AT X+1,16; EHH‘ B EHHI
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@ PRINT AT 18 0. IF YOU UANT
AT 12,3;"IF

YOU WANT TO n:a:nu:h vOUR ' FINAL

SCORE, PRESS 5~

sese IF INKEYS$="3" THEN GOTO S0

gum IF IHEEY$="E" THEN GOTO B3

BaEa IF IHHET‘{J“E" RAMND INHEY®C»
“@" THEW E0TD aaze
asae CcL

-]
B51@ GOTO 08
oaad CLS
Hﬂiﬂ PRINT AT 5,@®; "HD. OF SHOTS:

ﬁau PRINT AT 7.8;"NO. OF HITS.™
4830 LET T=INT ((Ss108) )
ge4e PRINT AT 15,8, "PERCENTAGE O

HITS:
Gons STob |

Pigeon Shoot
by Eve Gorton
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Addresses
on Vie20

Addresses is a fairly simple program used
to retrieve names, addresses and tele-
phone numbers stored in a single array.
The array allows one line for name, three
lines for address and one line for tele-
phone number.

The ideal storage medium Is, of course,
a disk drive, but owing to the cost, most
home users do not have one. Tape stor-
age is, of course, common and cheap, but
has the drawbacks of slow speed and only
sequential access, so | decided to store
data within the program using Data state-
ments and retrieve it by Read stalements.

This means that new information that is
required has to be written into the prog-
ram, and the updated version resaved
each time. The format of the Data state-
ment is important to keep the information
in line. The array A% eventually stores the
information and the second parameter
dictates how many name and address
fields each Data statement must contain.
This can be changed if required. Further
enhancements could be made 1o enable
any type of information to be stored and
retrieved.,

Program notes:

Lines

5 Sels prinl 1o black, screen and border o
red, volume 1o 15

10 Dimensions array to stora data.

20 to 40 Loop to read informahon inlo anay.
Tarminales on upper limil or by ready

“"DUMMY™ Z,
45 Clears scresan.
50 Asks for input of surname or “XXX'

terminates the program
Mote: If two or more surmnames are the
same, a lurthar qualifier is required, |,

SMITHJ. SMITHT.

&0 Reads input.

70 to 90 Searches main array for name compari-
S0n.

100 Check for name not found.

110t 125 I name found, outputs datails (o scraan,

130 Audio blesp, Reguests space bar 10
continus.

140 Tasis lor keyboard inpul

150 Returns 1o lop of processing.

300 10 B998 DATA statements. Examples shown of
using commas to signily blank lines,

B999 Dummy record.

9000 End.

00665 -PRINT "(BLKY" :POKE3&ABTY.42:FOKE3&B7B.15

00010 DIMAS(100,5)
00020 FORX=1TO{00

00030 FORY=1TOS5:READDS: IFD$="Z"THENAS

00040 ASIX,Y)=DS:NEXTY X
00045 PRINT®"(CLR)"®

00050 FRINT"ENTER SURNAME YOU®" :FRINT"REQUIRE":

FRINT® DR XXX TO FINILISH®
000560 INPUTES :IFBS="XXX"THEN?QOO
@067e FORI={1TODi0©
goede IFAS(I.1)=R$THEN1IOO
89070 NEXTI
Q0100 IFI=101THENFPRINT "¢+
FOUNDC(EYS OFF)":GODTO1 30
08110 FRINT" (CLR)drbddid"

(RVS ONINAME NOT

FRINT"®

00140 GETZIS:IFZs=""THEN|40

09150 GOTOAS

00300 DATASMITHJ.
DARLINGTON B34441%

08301 DATAJONES.144 HIGH STREET.DERBY. .
DERBY 72245

00302 DATASMITHT .45 BRIDGE STREET.STOKE DM TRENT.
mwArER CTONE SS40R0

DATAWORTHINGTON, {1 74 CORFORATION STREET,
STRATFORD , WARK S ,

80303

08799 DATAZ

07000 FOKE3&877.

00120 PRINTASCI. 1) :PRINT:FPRINTAS(I . 2)-PRINT:FPRINT

AS(I.3):PRINT

00125 FRINTAS{I . 4):PRINT:PRINTASC(I 5):PRINT

20130 POKE3ISBTAH.200:FORT=1T020: NEXT : PFOKE34876.0

52 HEW ROAD.DARLINGTON. .

2T:PRINT"(CLR) " :END

FRESE IFACE BAR"

Addresses
by Kevin Gray
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separately or in various combinations. cormect sub-routines,
Character Mﬂlﬁﬂliﬂtﬂr These are: (1) reversing the character, (2) 500 to 580 IT_h::E;I nﬂ:;t the data and results of the
: 2 I aracli|r,
on Vie20 uming the 1char_anter upside down, (3) 590 to 670 and thase find out what you want to
drawing a mirror image of the character. A0 nakl.
My inspiration for this program came when The cursor control symbols are written in 1000 to 1060 This sub-routine reverses the charac-
| needed a mirror image of a character. lower case and placed in brackets: they wor.
Thus | wrote a short sub-routine to do this,  are quite self-explanatory. bt Skt s 5
and | sqddenly realised what a good Program notes: 3000 to 3050 This one turns the character upside
program it could make. Then | wrote a Lines down
series of other sub-routines, finally pu[ting 6 to 50 These inpul the data for your charac- 4000 to 4080  while this one lorms a mirmor image of
i ter. the character,
m?l'rlr: logether to m&:::ra this ﬁrﬂgrafm. - 100 o 190 These display the menu 10000 to 10020 This sub-routine Initialises the prog-
e program periorms tnree funclionS  p919260  and these find out and Golo the ram, -
S GOSUE 10088 648 IFC#="1"THENRUNG
& PRINT“ZFLEASE INFUT THE DATA FOR YOUR CHARACTER" 658 IFC$="2"THEH1D0
18 FOR1=QTO7 668 IFC$="3" THENEND
28 INPUTA 678 CH="";G0TO63@
30 IFAD2SSORACOTHENPRINT Y INPUT IHCORRECT" :GOTO2S 1808 FORI=OTO?
48 ACI)=A 1818 X=AC1)¥Y=128:C=255
=8 MEXT 1820 IFA-Y>=@THENK=N-Y jC=C-Y
133 REM MENU 1838 IFX=8THEM1&sa
118 PRINT"J&FPLEASE CHOOSE FROM THE MENU 1840 vy=4/2:60T01020
128 PRINT :PRINT"UTYPE MODE" 1859 R<I12=C
130 PRINT"@F @ HORMAL" 1860 HEXT :G0TO260
1490 PRINT"@#E @ SREVERSEDE" 2000 FORI=0TO?
156 PRINT :PRINT"WTYPE OF CHRARACTER" 2010 [FE$="8"THENE<]»=R{ 1) :G0TO2030
168 PRINT"@1 & HORMAL" 2820 B(IY=ACI)
178 PRINT"@2 & UPSIDE DOWH® 2830 NEXT :GOTOS00
166 PRINT"@3 @ MIRROR IMAGE" 3008 Y=7
150 PRINT"@4 & HALF TURNCBOTH OF THE ABOVE TOGETHER)" 391@ FORI=8TO7
200 REM CHOOSE AND GOTO CORRECT SUB-ROUTIME 3020 IFA=4THENBCY)=H( 1) :60TO3048
218 IHPUT R 025 IFES="B"THEHE<Y)=R< ] :GOTO2048
220 B#=LEFTS(A$,1) 3030 BlY)=RACl)
230 A=VALCRIGHTE(AS, 1)) 3048 Y=y-] iNEXT
240 IFES="B"THENGOTO 1000 3050 GOTOSS
250 IFE$<>"R"THEN108 4808 FORI=ATO7
268 1FA=1 THEH2080 4018 N=1:¥Y=128:2=AC1) :C=0
278 IFA=2THEN30DA 4020 IFE$="B"THENZ=R(I)
288 IFA<STHEN48G0 4038 IFZ2-Y>=0THENZ=Z-Y 1C=C+X
250 GOTO19S 4040 IFZ=0THEH4060
SaB PRINT® FROM- TO-#" 4950 Y=Y 2 1¢=K¥2:G0T04038
518 FORI=BTO7 4058 IFA=4THEMH I »=C 1GOTO407S
528 PRINTTABCSIACL TABC1SIBC L) 4870 BlI)=C
S38 NEXT 4875 HEXT
S48 POKE3E969, 255 4876 IFA=4THEN3080
558 X=7168 4880 GOTOSA0
S68 FORI=BTO7? tPOKEX,ACTY td=X+1 tNEXT 9998 REM INMITIALISATION
578 FORI=OTO7 tPOKEX,BCI) 1i=K+1 tHEXT 18888 POKESE,28:POKES2,28:1POKES] , 0
588 PRINT tPRINTTABCS)"@"TABC1S"A" 18018 FORI=ATOS11:POKET168+] ,PEEK (2276841 ) sHEXT
558 PRIMT sPRINT® 3PLEASE HIT A KEY" 18020 RETURN
608 PRINT"@1 3 REDIFIME"
610 PRINT“@2 @ RETURN TO MEMU"
628 PRINT"@2 @ ouITE"

GETC#$:IFC$=""THENE3O
IFVAL (CE228RNDYVALCCE I C4THEHPOKE 26863 . 248

&30
635

Character Manipulator
by Simon Evans

Saturn

on ZX81

Here is a great program for a ZX81. |
bought your magazine not loo long ago,
and in it was a program for a BBC
computer. | tried the program and was so
impressed | wrote it for a ZX81.

| call the program ZX Saturn because it
draws Saturn with its rings using Plot and
then draws a space ship landing.

1§ FOR A=1 TO 65

2¢ PLOT 3@+SIN (A=@.1)%*1¢,2@+C0S
(A*@.1)*1g

3@ NEXT A

4¢ FOR A=1g TO 5S¢

5¢ PLOT A,2¢

6 NEXT A

7¢ FOR A=1¢ TO 19

8¢ PLOT A,22

9@ NEXT A

PLOT 9,21

FOR A=41 TO 5¢

PLOT A,22

NEXT A

PLOT 51,21

FOR A=1 TO 5

PRINT AT A,14;" (Graphics E,
Graphics R) "

17¢ FPOR Z=1 TO 3¢

175 NEXT Z

18¢ PRINT AT A,14;" (Two spaces) "

19@ NEXT A

2¢0@ POR N=1 TO 2¢

21@ PRINT AT A,14;" (Two graphic spaces)
";AT A,14;" (Twq spaces) "

22@ NEXT N

23@ PRINT AT A,14;" (Two graphic 6's) "

Saturn
by Richard Aston
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OPEN FORUM

Polygon-drawing
on BBC Micro

This is a very simple procedure for drawing
an N-sided polygon anywhere on the
screen. (N can vary from 3 upwards,
aithough above about 18 the polygon just
looks like a circle.) It is based on the
equation for a circle. The X- and Y-co-
ordinates being set to the required number
of points along that circle, e.g. N = 3 will
give a triangle.

You define five variables in the proce-
dure —call; — X" and "'Y" are the X- and
Y-co-ordinates respectively of the centre
of the polygon. “R" is the radius of the
circle within which the polygon is drawn or,
in other words, the distance from the
cenltre to one corner, “C" is the colour you

the centre of the polygon. Lines 530-560
plot and fill in a series of triangles, thus
producing the polygon. Line 570 is re-
quired to fill in the last triangle and com-
plete the polygon.

Two simple programs which use this
procedure are shown below. The first
simply draws different polygons in different
colours and decreasing size in the centre
of the screen.

The second draws circles in concentric
circles. Each concentric circle being a
different colour. (Again, this program is
based on the equation for a circle.)

The program will work on a Model A
BBC Micro. Obviously, Model B owners
will be able to produce more spectacular
effects.

1 Concentric Polygons

(=10]
70
BG
a0

PROCdraw (600,650, RA.CO,N)
RA = RA -20

NEXT

END

2 Concentric Circlas

80
100

MODES

CO=0

FORRA =400 TO 50 STEP -50
CO=C0+1
FORZ=0TO2+«PISTEP .00

X = RA « COS(Z) + 600

¥ = RA « SIN(Z) + 650
PROCdraw(X.Y,60,C0.10)
MEXT.NEXT

END

Procedure to draw polygons

500
210
520
230
540
550
560

DEF PROCdrawix.y r.c.n)

GCOLD.c

MOVEx.y
FORT=0TO2«PISTEPZ « Plin
MOVEx.y

PLOT.r « COS(T) + x,;r =« SIN(T) + ¥
NEXT

- | T 10 MODES 570 PLOTBS,r » COS(Q) + x.r = SIN(Q) + y
:flsgic:: polygon to be. "N is the number btz R68 ENOPBOS
S s : , 30 RA = 400
Line 510 simply sets the graphics col- 43 FORN =20 TO3STEP -1 P“'?E“MTFWI"H
our. Line 520 moves the graphics cursorto 50 CO=C0 + 1 by Daniel Giantar
Fifl TBE: RIDJENT. juns" O, &' Sike TIeon 2 %ﬂ:"iﬁ g:pu!;ﬂm:hdmczlc lation
: i Q rovioes tha u .
ortgage computer, but by changing line 10 to 00 o et b ot teaiodatons
EEC Micro Mode4' it will also run on a model A in a i 140 il pincas.
on two-colour mode, four colours only being 41010500 Sub-routine used to format the print

This program will produce a quote for the
monthly mortgage repayments for an
amount borrowed at any given interest
rate. A range of quotes can be obtained by
specifying the maximum and minimum
years of a period. The program is written

used to improve the presentation. The
VDU and colour statements could be
omitted for running on other machines.

Program notes:
Lines

oulput to give two columns of zeros after
the pounds should there be no pence 10
print. The sub-routine is used in prefer-
ance (o the BBC print format instruction
to make it aasier to run the program on
other machines.

_ : 30 Select logical to physical colour rela-
for easy transportation to other micros. tionship.
1@ MODE1 318 PRINT
28 CLS 320 PRINT"PRYMENT/MONTH OF " TABLZ5-LENLC 2% 207~ 7 £%j
32 VDU 19,3,3.0,90.9,19,2,2,9,08,0 * FOR “i¥" YRS
42 COLOUR 129 238 NEXT Y
%@ PRINTTRBCS.1)" B 24y COLOUR £
6@ PRINT TRB(B.2)" MORTGRAGE REPAYMENTS 358 PRINT “"DO0 YOU RESURE ANOTHER QUOTE"

7@ PRINT TAB(B,32"

— 36@ COLOURS

B8 COLOUR 128
98 PRINT:PRINT

118 PRINT
138 PRINT
158 PRINT

178 PRINT:PRINT

138 Z=FNA(S)

196 GUSUB 418

208 COLOUR 131:COLOUR @

220 COLOUR 123:COLUUR 3
238 LET I=I-1%90

240 FUR vY=B TUO A STEP 2
250 LET X=(l+I)¥

268 LET Pisx&Ixs

278 LET Pz=tx=1%k1¢

233 LET AsF1/P2

£99 Z=FHRtA)

3008 GO=sUE 419

188 INPUT "INTEREST RATE.sswssnsssss s TABLZD) |
120 INPUT "SUM BORROWED:.sssssnsssss"sTABLZDD &
148 INPUT "HOW MANY YEARS MAK.....s«",TABLZ3) A

16@ INPUT"HOW MANY YEARS MIMsswssss”s TABLED 2B

210 PRINT'FOR LORN OF"; THBL 38-LENCZ% )" ~" ;2%

378 IF GETS="Y" THEN 20
388 PRINT:PRINT:PRINTTHBLG ) "%¥% BYc FUR NOW k%"

338 Enb

486 DEF FNRCX )=INTCXx18@+.5 )7 164

41 ZS=5TR®.Z7
420 L=LEN % )~c

438 iF L=B THEMN 478

448 IF MID$.2%.L.1)=","THEN 598

458 L=L+1

468 IF MIDSIZS.L.17="."THEN 420

470 Z%=2%+",09"
458 GOTO Swe
439 Z$=Z%+"0"
SB8 RETURM

Mortgage

by

Barry Wells

POPULAR COMPUTING WEEKLY




OPEN FORUM

Cube Drawer
on BBC Micro

Most microcomputer owners, especially
those with Hi-res micro's would like to
draw two-dimensional objects, but be-
cause It is commonly supposed to involve
complicated maths they do not. | hope my
program demonstrates how easy 3-D
graphics are!

Although it is intended that Procicd is
used in your own programs it can be used
as a program in itself. The corners of the
cube are:

(0.5)
{=.8)
(—-5/2,5-52)
(5/2.5/2)

(0.0}
(5.0)
(-52,-5/2)
(S2,-5/2)

where S is the side-length and (O,0) is the
origin of the cube.

Program 2 with the Proc supplied in the
‘A’ version will draw a solid cube in a
randomly selected colour but if the Proc in
lines 110 to 220 is substituted with a Proc
‘B’ version then a framework cube will be
drawn.

Rem statements can be left out and are
not targets of Goto's etc. If you are using a
colour tv then type in line 70, otherwise
omit it because colour differences will not
be noticeable. Line 70 should be omitted if
Proc 'B' is used.

If you do not wish to keep typing in the
values for side length etc then turn line 120
into a Aem and take oul the Rem in line
130.

For those of you considering conver-
sion, details are supplied below.

Vdu 28 defines a text window for the Input
statement.

VDU 19 selects the palette of colours
available.

Vdu 29 defines the graphics origin, i.e.
where the lower corner of the cube is
positioned.

Plot 4. X.Y is equivalent to Move and Plot
5,X,Y equals Draw the colour is selected
by C and the Gcol (graphics colour)
statement outlines the sides of the cube
(line 200).

Proc B (can be substituted for Proc A)

L.
1IOBEFFPROCICD

Y20ENPUT"X,Y ,BIPE"N,V,5:lF X=0 AND V=0 THEN X=3500:V=300

130VBU29,X;Y; 182510
140PLDT4,0,0

150PLOTS,8,01PLOTS,8,81PLOTS,0,8:PLOTS,0,0

160PLOTS,~8/2,-8/2PLOTS5,-B/2,8-8/2:PLODT5,8-8/2,8-8/2:PLOTS5,8~8/2,

~8/2WPLOTS,~-86/2,-8/2

170PLOT4,8-8/2,8-8/23PLOTS,8-5/2,-8/2
180PLOTA,5-8/2,8-8/24PLOTS,8,8
190PLOTA,~8/2,8-8/21PLBTS,0,5
200PL0T4,5-8/2,-8/21PLOTS,8,0

210ENDPROC

220REN #es UIRE CUBE BRAMER »»»

>
Using Proc A in lines 110 to 220
.

10 REN sw»eos CUBE BRAUER w#»sse

20 REN =o2s C.BONERNAN
30 NOBE7:FORI=0OTO1aPRINTTAB(4,I)CHRS$141"C U B E D R A U E R"aNEXT
AOPRINTTAB(I);"DRANE AND FILLS CUBES“;TAB(I)"OF BIBDE 8 AT X, Y"JTABLS)

“HIT BPACE TO CONTINUE"

PE0S

90 AS=BETsIF A" " BOTOS0
ONBBESSVBIU2S,0,1,1%,0

7O0REN FOR COLOUR MOMITORE OMLYR~-VBU1IY,2,4,0,0,0,17,3,2,0,0,90

SOPROCICH

708070680
100END
VIODEFPROCICD

120IMPUTSIDE LENBTHN 3 (X ¥Y)"B X, Y88 10aVBU2R , X ¥ ;2C=RNP(3)eBCOLO,E
P IORENS=RND(25)+ 103 X=RND(1000) s Y=RND(1000)sVDU29 ,X;Y;2C=R¥B(3I)28C0L0,C

140PLOT4,0,51PLOTS,S,81PLOTES,8/2,8/2
1S0PLDTS,~8/2,8~-8/2:PLOTES,0,8
160PLOTS,8,0tPLOTS,8,8:PLOTSS,8/2,8/2
170PLOTS,8/2,~8/231PLOTS5,8,0

180PLOTS,-8/2,8-8/2PLOTS5,8/2,8/2:PLDTRS,~5/2,-8/2

2000C0LA, 1t MOVE-B/2,56-8/2:DRAIB/2,8/2:DRAUE ,BoNOVES/2,8/20DRAUSB/2,-8/2

2108COLY,C
220ENBPROC

Cube Drawer
by Carol Bowerman
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What can you get for your

SPECTRUM?

Find out from our new

Got your copy yet?
INVADERS FOR THE

4K INVADERS

(Formerly advertised as galaxy invaders) machine code
for speed.

Head up display of HIGHEST SCORE, LAST SCORE,
CURRENT SCORE, NUMBER OF BASES 10 levels of
difficulty.

Deservedly Popular ... excellent (Fopular Computing
Weekly) 22nd May, 1982

Highest tolal score of 14 games reviewed in Your
Computer (May 1982).

“The best in the market” 5. C. Beds.

GUIDE TO
SPECTRUM RESOURCES

® Suppliers
® Hard + software in various categories
® Books
® Magazines
e User groups, and so on
e |llustrated

SUPER INVADERS for the ZX81 (16K) ........ccce..... £4.95
An updated version of the 4K Invaders with animated
on-screen instructions, league table of high scores elc eic.
“Great game!” 5. F. Glos.

“Very pleased at the speed with which you sent it" 5. A.

R. Praston. We attemnpt 1o assess objectively and in some detail all that our
Panels have seen. And we list, withoul comment, all other

resources that come 1o our attention,

All inclusive prices. Return of Post Service. For this sizeable and, we hope, complete collection of informa-

tion, send £2.50 (overseas £3 sterling) lo:

MICROSCENE

8 Battenhall Road, Birmingham B17 SUD

Dept Pop

Bridge Software

36 Fernwood, Marple Bridge, Stockport, Cheshire
SK6 5BE.

THE WORKING JBENORNG,
SPECT RU M SUBROUTINES AND PROGRAMS

A LIBRARY OF PRACTICAL SUBROUTINES
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i AND PROGRAMS :

¥
-I': r:
¢ By David Lawrence
g !
:1 H
¥ The Working Spectrum is based on a collection of solid, sophisti- ¢
;: f:atadlpmﬁramsl_fnl areas such as data storage, linance, calculation, Y
* o
. graphics, household management and education. DAVID LAWRENCE g
'.’: There Is also a chapter of utility routines including a Basic renumber- 3
g} ing program which can handle GOTOs and GOSUBs. 2
i i
% Each of the programs is explained in detail, line by line. And each of — e 1;
5% the programs is bullt up out of general purpose subroutines and | Please send me a copy of The Working Spectrum. | <
:: gg?;ﬁswﬂ?ﬁzﬁct: :gf:fslﬂﬂd can form the basis of any other | !enclose a chequelpostal order for £5.95 | £
k ¥ L
i Mame.... i e e dn N R R E R =k ey e i:
L: Advanced programming techniques spring out ol the discussions l L e O DU B0 . SN | &
% explaining each subroutine. The resull is not only lo advance your | < b
g programming skills but also 1o leave you with a wide range of practical | g
5 applications programs which might otherwise only be available to | k7 Ry el e g o | "
% those prepared to buy cassettes or those capable of writing substantial | Signed....on, i3 "
:: pragrams lor themselves, I Please make your chaques payable 10 Sunshing Books | ::
E: Expert or novice — whatever your experience, you will find this the | gg];f; e ;hﬁrﬁﬁﬁnhgEstﬁ-,a;'_mf;ﬁusnunnﬂgg E‘;
8 most uselul and valuable book for the Spectrum. s | &
:4. I We can normally oehver wikin fowr D insg Says L :_:
I. A e e il ke il L el | | o e e e e Y T e e e £ ] il 9 .".l-'a-'-h'—"-h".“—"'.'n."'-"-"—"'-""n.'u-"'.."—"."-n'-."'-"'-."-".".h'-*'-"-h"d-'"ri--i-- d.'--"-i--"' .l-"'-'-"'i:
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PROGRAMMING

Practised
entering

Colin McCormick presents a
machine code monitor for the
Vie20.

It was never exactly easy to enter machine
code into a Vic20 without an assembler,
but now it is possible. This program allows
hex to be entered, edited, listed, deleted,
and inserted. It also allows any part of
memory to be saved on tape, and read
back, as well as giving dec/hex conversion
and editing — with locations in both forms,
You could not ask for a more powerful
machine code monitor, yet it is easy to
use.

*RLUN

Enter what location you want to run from. If
you hit Return, it will run from the first
location (6500).

t EDIT DEC

When you have listed any location, you
can change its value by just entering hex.
Alternatively, press ' T ' and you can enter
decimal.

N NEW

Clears all free Ram. Do this when you first
enter the monitor, and when you want to

clear a machine code program.
E LIST FROM

Press this, and enter the location you wish
to see (in decimal). This will be listed, and
SUESE{]UEHI ﬁﬂpl’EEEiﬂl‘lE of the space bar
will show the next locations.

R READ

Enters a machine code program from tape
in the same location as it was written.
When ready, it will show the first location.

SPC LIST

Press the space bar to display the next
location.

K COPY

To save a program on tape, press K, then
enter the first and last locations of your

program.
| INSERT

Inserts spaces. Enter what location you
want the insertions to start at, the end of
your program (hitting Return will move all
of the Ram up, and so waste time), and the
amount of spaces. Then wait.

F1 MENLU

Shows titles again.

— DELETE

As with insertion, but memory moves in
opposite direction,

F3 BASIC

Returns to Basic.

F5 dechax

Allows any decimal number to be display-
ed in hex.
A brief outline of the listing is given:

@ Protects memory from Basic.

J = First available location.

K = last. Reduces keyboard buffer size, which can ba
a nuisancs,

L = Location program is al.

10-20 Takes in instructions.

100-104 Takes in second part of hex; and pokes it

.

200-840 Feads Irom lape.

1000-1024 Run.

1400 No need to enler this!

2000-2015 Decimal edit.

2050 List from.

2100-2140 List routine.

3000 Sound routine.

3500-3511 Tape copy.

4000-4005 dec — hex conversion.

5000-5040 dec — hex uﬁmuﬁna.

7000-7505 Delale.

8000 hex — dec.

2000-9001 dec arror datection,

To use the program, a list of hex
opcodes is required, and a bit of practice.
You can just get by with the Vic Program-
mers' Reference Guide. It may not be as
good as Vicmon, but then it does not cost
£35! If you are familiar with the monitor
fitted to some Pet machines, you will see
how useful this one is. n

T EOIT DECS iPRINT H NEM
SPC LISTRIPRINTSE COFY

3 PRINT 2N Eibi
4 PRIMT"R RFEAD
DELETE"

= PRINT=F3 BASIC F3 DEC-HEX® iPRIMTIFRINT *HEX=DEC
18 (ETHS 1 IFiS=""THErH1&

11 H=RECOAR? 1 [FHa3Z THEN 1 0

12 IFH=43 THEN | DO

13 IFH=34 THE MU

14 1FH=3ZTHEMZES0

15 IFH=TZTHENT DN

1€ IFH=82THEMEDD

L7 TFH=) I THEHELM

18 IFH="STHE =T i [HPUT BCOPY FROM® jH 1 GO0 TO3580
. 1FH= S THENT S8

21 1FH=]13aTHEHEMD

2 TFHm 1 ITITHE 400

29 UmZdgh s GOSIUIE IO0N t H=RSC Rl ) o GOSN %00 PR [HTAE
109 GETES ) [FES=" " THEN {00

CrEEESBES 1 GOTOTe

808 PRINT SERRCHIMG" OPENT . 1 @ tPRINT "EERADTMG
GBS TMFUTEI L A POMEL , AaHsL=1

Fid THPUTEL L APOKEL &

838 IFET=0THENS L0

BAR CLOSEQ rL=H:0OTO21 10

IRl WALTISE. 1 fEMD

SB0H THFUTTO (DEC Y@ pR 1 IFRCE0SEAD 2SS THE 2088
2010 POREL A 1 U=238  GOSLIE N0

2015 B=PEEK (L) 100SUBS008 101 iLsl =1 +BOTO2) 18
SR30 GOTOLM

208 LsL-1 400702110
2108 L=J=|

2112 PRINTUS ; TABY 2 3PEEKCL Y s TRECB) L 250

illS POEEY+3, 0 iFOKEY+2, @) [Fi=] THENG=A 10O TOZ1 18
2129 CETIEiIF =" "THEHN2 128

138 1IFJs=" "“THEMNZ1I

2140 FE=1EO0SUBIGES 00OTOE]

311 PRIMTYFIHISHED" :3OTOLS

= {HESI "

2 POKEDS 0 POKESS . 3531 CLF 1 JnE000 eSS 1 Led tFOKES4D , | 1Y=3687S
» LIST FROM"
I IMBERTS (PRIHT=FI MENU -

LDC= HEA"

18 IFH=FETHENFOKEY . 200 tPOMEYS 3, 8 F0EH T8 (POCEH ., B HEXT :POVEY« 3 8 RN

184 PHINTES § iHeRSC O BE ) § 0SB S000 oA F=AS « 50 ofi=d ¢ GOSUIBE00NH
1380 PRINTTAECD} iRr TRECED oLy 1Bl 1 GOSUES000 (PR INT I8 cPONEL ;S iLsLe ] i

1808 He=) sz THPUT*RUN FEON® JHPEINT S RUB MTEE 1SYEM

1488 REN AR, T.H.U.R. 15 ALMOST RS BRD RS CITIZEW PAIMI

HIsIHT Oz 160

SO0 [E=02=-HIW1EHE=D2 1 JE=CHEE ] +4B- cHL ST ) 1 T e T8+ CHRg

(A= RS Y NT D

020 Jee JE+CHES (HI-A0=dHIZT 07 ) § JEe B+ CHEE Hd+ 40 = (4530 87 )
S830 IFLEFTECTS, 0= 8" AHOLENL IS 5 52 THEH I SaB [GHTEC I8, LEWC D=1 b ¢G0T 05058

S040 RETLEH

TEE JHPUT ENHAT LOC " 3P rD=k ¢ IWPUT=LAET LOC " 70 IHFUT*HON HRHY

THEERT I0MSE" s 0 F

Jol® POREYSD, T i PFOKEY 221 o FORH=(- | TOPSTEP-1

TR0 ¥ePFEEKCH) sPOKE (M1 ) K aHENT

TH3N POKEP @l =F-1 1 FOKEV+ 3, 0 HEXT 1 POKEY 8 GOTOS 1 168

T30 O=E i IHPUTSIMHAT LOC 1 * P r IHPUT*LAST LOCy= 30

FIOS |HPUT=HOW AN DELETIONES® 10 :POMEY 398 1 POMEY+ 3, 7 1 FORU=] TOD

FliEHaF+ | TOD

Foll WeEPEEKCH? sPOKE(H=13 o HEXT tHEKT s POKED , B L =P=1 s POKEY , B 1FOKEYS3,

23007021 1a

A FDEH | TO2 tA=Ae CASCIMID® At . H. 1 3 1 -3+ CRSCONIDRCAE H . ) 22057 87 18
C1IETEZ=H) ) gHEMT 1 RETLRH

Sa0D [ FHOAGORHD THTRHCEIRHDHD 3T THENPR THT ~ EFFOR | @7 1 U= | 401 G0SUS 00

tGOTOLS
sl WE TR

RERD'Y.

RERAEY

FERDY .

@ POKESSH , 01 FOKESS . 25 1 CLR 1 =580 rkaFEF0 jLe f FOKESAS . | 1V=3887S

SR8 THFUT =L OC @ sl s B=PEEK CL ) 1 GOSUBSE08 | =228 s D0SUR I8

2118 POREV+3, | 3 1POKEY , 220 =l + | s B=FEER (L 1 nGOSLESA0NS s g J§ tBel  FOSUBSO00 1 S§e 13

o0 POEEW+3, 15 POKEY , Ui FORHS | TOSEMEXT (POKE V3. 8 1RE TLEH
ISR [HPUT=LAST LOC® pR PR INT=COPY IHOE® (OPEME .1 .1 . "M/C PROGRAN FILE=
H310 FORL=HTOE ;A=PEEX (LY tPRINTRL L IPEIHNTRI A tHEXT iIPRINTYF IHI SHIHO COPY™ iCLOBE 1

4000 THPUT™ BDECT 1B 1 PIMEZEETE , 25 1 POKEZ6E76 . 222 1 DUSURSO0D PR I MTE 3 “CDEC 1=~ 3 18 )

4585 POKEISETE . 1 POKERSATE .8 100 TO2RE0
FOO0 HI=THT (BA480E » (O2=B—H | SB35 fHE= THT D2/ 256 b i DZ=02 —HZ e N6

25 NOVEMBER 1982

23




SPECTRUM

Functional
Subroutines

in part two of our extract from The Working Specm.rm*
we confinue adding modules'subroutings fo the Unifile
program, designed [o enable a single program o cover
a vanaty of fing tasks without the nead for constant
re-writing every ime a new useé comes along.

Module 2
This simple module contains a number
of very brief routines which are more
economically placed into a subroutine than
written out in full every time they are
needed. Note the similarity here to the use
of a user-defined function which serves a
similar space-saving function.,

If a function is always to work on the

same varables then a one line subroutine
can be just as effective. Defined functions

come into their own when the same
function is made to work upon diflerent
variables in different places.

Line 2790 could, for instance, be re-
placed by a defined function such as DEF
FN Q%()=CHRS$(LEN Q$+1)+Q%. To call
up this function, however, would always
take two lines, INPUT Q% and LET Q$=FN
Q%() so there would be no real saving
compared to the single line necessary to
call up the brief subroutine at 2780. If there
were three or four different strings on
which we wanted lo perform this function
we could have defined it as DEF FN
Q%$(Q%)=CHRS(LEN Q%+1)+Q8.

The function can now be applied to other
strings, simply by putting the required
string into the brackets when the function
is called up, e.g. LET C$=FN Q$(C3). If
we wanted to work on C$ with a one line
subroutine, then we would need an exira
subroutine to deal with C8§.

The moral of all this is simply that
defining functions just for the sake of it can
be a waste of time. Save valuable defined
functions for operations which can be
applied to different variables in different
places.

Commentary

The module is made up of four sub-
routines, as follows: 1) Lines 2780-2800.
This section adds to the input Q% the
indicator that was mentioned in the intro-
duction. The indicator takes the form of a
single character. Remember that each
character on the Spectrum has a unique
Code value; a list of these values can be
found in Appendix A of the Spectrum
manual. The CHRS$ function can be used
to select the correct character to match
any value between 0 and 255, while the
Code function translates any character
into a value between 0 and 255.

Using these two functions it is possible
to store values between 0 and 255 in a
single character. In the case of our indica-
tors, the single character that is added
stores the length of the string, plus one for
the indicator itself, so that when the string
is packed into the main file of data, the

Unifile: Module 2

INPUT Q%
LET @%=CHRS%
RETURN

Oe0ReD

LR

RETURN
PRINT
RETURN

L

0 = i3 o Y R Rd D D
W=~ ~d~~INsd
LA~ I~

L]

=284

0 SUB 281e
0 SUB 2830
LET
NEXT I
RETURN

REM %3 #%3# 53X FFXEXEXEEEEEE
REM FUNCTIONAL SUBROUT INES
REM 3 ¥ XX EXRFFRFERERFEEEFEE

FPRINT RS$I{I.2 TO CODE AS$tlI. 1

FN RS () (2 TO )
FOR I=1 TO X

C=C+CODE Bs(O)

(LEN G%$+1) +& %

indicator can be used to identity how much
of what comes after the indicator is part of
the same item. If the indicator has a value
of 11 then the item consists of the indicator
and the following 10 characters.

2) Lines 2810-2820. These lines print
out item names such as name and address.
Note that the indicator value is here
used to extract the useful part of a line in
an array. ltem names are stored in AS,
whose lines are 20 characters long. The
difference between the length of the item
name and the length of the line in the array
is made up of spaces which we do not wish
to print.

Line 2810 prints only that part of the
relevant line in A% which contains the
characters of the item name. Neither the
indicator nor the spaces are printed. This
can be a powerful aid to formatting when
text is stored in arrays which are longer
than the text.

3) Lines 2830-2840. FN A$ extracls a
single item from the main file of data and
will be explained further in the next mod-
ule.

4) Lines 2850-2900. This subroutine is
used to print out entries from the file. The
variables used will be explained in the
discussion of later modules.

Testing Module 2

The correct performance ol these sub-
routines can only be effectively tested
when further modules have been entered.

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,
18 Whitcomb Street, London WC2 7HF.
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DRAGON

Almost to
the minute

Paul Stead rings the
changes with his
clock program.

This program draws a clock face, using the
Dragon’s Circle command. It also draws all
the numbers, using the Draw command,
and plots the sweep, minute and hour
hands. And it keeps time (well just about).
The clock uses most ol the good graphic
commands on the Dragon 32 and uses the
highest resolution.

Program Notes

Lina{s)
10-50 Asks for and sels time
60 Set up arrays for hands data

67-80 Sweep hand data

87-120 Minute hand data

127-150 Hour hand data

160-220 Loads data inlo arrays

228-370 Draws face, ligures, paints border

380-4890 Works out lime, draws sweep, minute and
hour hand, finds out if a minute has passed,
makes sound, unplols sweep hand

580-630 Minule hand sub-routine

880-1040 Hour hand sub-routing

Variables

SX{51) Sweep hand X plot
SX(32) Sweep hand Y plot
MX(M1) Minute hand X plot
MX(M2) Minute hand Y plot
HX({H1) Hour hand X piot
HX{H2) Hour hand ¥ plot

5 = Second

M = Minutes

H = Hour

T = 1/50 second [ ]

Brian Cadge presents a
program to mix text
and hi-res graphics.

Although the Dragon is not supposed to be
able to mix text and hi-res graphics, this is
in fact possible. All of the displayable ascii
characters can be put on the graphics
screen which has a resolution of 64 < 192,
All eight colours may also be present at
one lime (instead of the usual four using
Pmaode).

Locations FFCO to FFCS are the display
mode registers called V0, V1 and V2. To
set a register an odd address is written to
(Poked) and to clear a register an even
address is written to. The registers have
the following addresses:

VD clear— FFCO set — FFC
V1 clear — FFC2 sel — FFC3
V2 clsar — FFC4 set — FFCS

Turn to page 26

A temflOCK COFYR]OHMT SEPT 18B2wmerRan |l Stead Shell g ldmomamsns

18 LS

19 PRIMT :2RINT

JB PREINI#AG, TIME PLEASE®

4l PRINT@®30, 4URS 7@ TOD 703"

ax PRINTEIBD; '9Id'S 1@ TO %583

< PRINTRZZ?4, SEC'S B 7O 541°

<4 PRINTEZBE, SIME TIAE HAS BEEM ALLOWED D SET UP SCREEN"

& FRINT :"TRPUT*TIRE" i, 1,5

48 IF H: »B@THENH=@: IF 7 w8 THERN-E : *F5) BB THEHNS @ iG55+

J@ HrirRBARn

40 M IRT O ) 2]

TR HIAHEZ] 4G HERD # 1] oHAT M2 =TE2 ] 5] n5ET 4525 ]

O DImGxL )3 -DIrre ) 130 I irl ] 1 5)

07 rEcEgindidesaeeaeEesRidiisntt

08 "fRERARSLEEF DATA BN, rix

08 " 13 enyipesgeidsitaeeanss

8 DafAlFR, 18, Y34, "3, 144 ;20,154 J?rTﬂnﬂ';?E| R, 28, 1 7R 184, 17, 198, 4 |90 08, 20
38 SN 00, 207, T TR0, PR 2 BB, 200, 0 20 1. V0 20, 1T, 0, |20, 30, 20, 4P, 10, !
- TR B R PR T PR L PR = ey PR PR R T e I L e e | O B P s | PR
< 1 3, 188

B DATAIZD; 108 ' 0,92, 18795, 100, 78, 1599, 72; 154,05, 48,99, 14155, | 39, %; 138,45, | J
Do dll, 2,0, TR, A AN, B0, A8, P, A0, 7] N0, 80,59, N0, 50, M, AT, 44, 72, A7, M, T, 85,0
092, T, P0E, 32, Y08, 20, 128,159

97 FRERFEIN MAND DATARFODSA" N, rifssidtiatisigisei s et nRa it

BN OATALIN, 24, 100,24, 140,259, 152,27, 160,00, 107, 34,173, A2, 170, ], tla, 42, 103, 53, v
«0H; 109,00, 283,73, 284,8] . 285,87, 205,596,283, 183, 84,111

OO DATAZED, 18 198 1320 189 132, 152, 1942 T4 ; 145, * 70 198 1 73: 153,107 58, |08,; 1835
WY IR AT DS, D00, 108, 128,08

LA DATALZ] 08, 22,0008, 1R, 104, ™0, P8, 80 108,90, 193, M8, 1, P8, 143,05, 108, 08, 1 33
o0 0, TSN . 2 N0 182 AT, O, B, 97 5 B e, 50, 08

3l DaThol, 88, 85,590, 78,47, 0,41 80, 37,98, J4, 96, M, V80, 27, ¥ 10, 85, 120 24

e AR L ETEREENEESNEENETREENEREEE ]

PR "EERERE HAND DATARTDSO Y, P rIEITI iy IR E s AR TR RN Ry

28 DATAT 830, 39, 30, 148, 17, 148, 39, 94,43, 107 .44, VAS, 48, 8, T 125, (N0, 100, 00,18
Jp O 10 P LEA G 10 B0 19099 192,90

T2l DATAY ST 8] 180 10, 188, " ta, '85, 128, B3 125, 1289, .00, 225,107, ' "0, 1 4B, 1 0.5, 144,
IR R PR MR PR F L PR P L P PR PR

PHE DATAT I 00 e, 1R TR N2 1, 1A S Al 2 e 80 T EE B0, 0 T D R A
AR AR A S 10,0 1B A0 O Bd, 5,05, 9, 87,777,089, 72, 72,88, 70, A0, 850, 58, 20
B0, 02,48, 95,85, 100,43, 182,39, 11%, 37,122, 8

‘6@ FOR A =ATO:19

18 REMAOSM LMD

TER HEXT®

150 FORBATOIZH

MR READMXLE) -~EXTH

210 FUORCHBID2 1D

430 REMDHMITC Y NCXTL

B TERERRESETIR FACEAREIRRRERERER R SR RN AR RRE RN R R iR IR AR ERER R ERERRER RN ALY
(B ESEEE HENERREF]

408 PRUUE4, ' RrEEEM) 8 :SCLS

L35 CIHE "4 4] LFLy ) PHET 8

A0 DEA BN A, BUEDE 2RE" DRAUEY M2, G0 2REY - JRAUT B0, BREO: LB - ORAM 905, 0L 801
JREY - DIRARTEANE 601 2U0EBLAFE

07 LIE® 184, 4] L3332, i8),P5ET, 8

<18 [DRfd"Bn]gd, G400 «Lr00R U0 - Diepad " Sr208 , B0 4 DGR

4718 ORALSSMIA7 VB0 U4L 40E"  DRAE BT &, VELADARYDNL 4 TSN BR2 ] T, 1 aR4L 206 DRALT
SR 1AL ADURSL 0264 " JORAL " BAZ229, 1 IUIREDIUAL 40" SORALC 5R1708, ' aRAD4L 414"

S4B DEaLFOR] P, R I ERIAEs

<00 DREAETSAINE, SELSUDRSUDLS ' 2122

AR DRALE-SMT 9, WSLEREUGLEREGUILEAY izttt

LA [OREALSHOE, | 900 L aie” " reda s

JER RSO IR, "V OARBIILALTIREAY " 12452

w0 OEALTSRE D Sl aLAUODRA T T 18K

JEEP DREALTEHMES, | TIULS T IARE

A DRALTSASE 1 480 SRS SOORSDA T " E1EEEER

- DRALTSa 2, TOSELSINIRS " ' exax

i AL S5, SELALERANA " SIRAM T EM47, SBLAT " 1211 1 ATXS

AR (IR ™ BES, IO  JRMCSTER; 2000 " 1IER] | REE

94 DRAST SIS, U6 CDSARTEM ! J4, 1 ALHDRSUDLES F il ) 25kl

MR CIRCLET 36, 3),33

S PAITMEED, 20,5,

T FRAdAAT [P EER R R R R N R R AN RN AR AR RERE R R AR AL

Aa@3f TIRER~D

428 EHo5el  TF5A) THENGDSUBCAA

425 S0UNODI0E ;1

490 IFSida] 1 O0REZ e ZATHENAASELSE44B

A4735 Sl-Rina]

dafl LIMELI28: MG )-1SXIPR 1, 58(P2)),PRESET

480 LIMEL 28, M-S0 S1 188323, PSET

ARH LIMECI28,; 08 )="HXLM) ) MELH211,PSET

470 LIYEL 128, M) =tHMIH] ) L), PSET

480 Pl=51103a5R.51=5]+2152=52+2

4598 M1=TINERL'FTI=SABTHEMGABAREL SE4AR

M[EQ 'R EAREENANNARSNREY

T0E 'RERARAM N HAMD NOJVELLERAR

GO FESSRREARAEREARIARREERERRARE

OR8 LINECIZE, 98 =LA ), MIM2) ) PRESET

003 CIRCLE CHMOA) 1 su{MH2) ), 8,8

G108 5] 51-B152=] M=t ] : PFA=00 THE =0

B15 Rl=n22 92=M27+]

028 [FR=a0Epe | 20802 408n 000N =48 THENCISUS ) 8

838 RETURHW

A9 'ikdgRdEERERREERRRRRTRARE

qET "ITRRERRWErEOE HOUR MAMILISEE

095 "1 RARERERARRNIRNERNRR AR

TOBE LINEDIZE, DE)-(HNLHY ), HEIH2) ), PRESET

1038 HeHe ] FFH=88 THE 13

1R H] =HED kT v ]

1R RE TUEN

25 NOVEMBER 1982

25




—

MACHINE CODE

continued from page 25

It is the combination of these registers
which determines the display mode that
you are in, eg all three registers cleared —
normal alphanumerics.

For our special resolution of 64 x 182
with text, the registers must be set as
follows: V@ — clear, V1 — set, V2 — sel.
This requires 6144 bytes and includes the
normal text screen memory. Therefore,
our screen’s top-left position is at location
1024 and the last point is at location 7167,

The important part is how to write to this
screen. The normal ascii characters 128-
255 are the coloured graphics blocks.
Take the code of the character whose top
line is the combination you want and Poke
that code into the location on the screen.
To put a text character on the screen, lake
the ascii code of it and Poke this into 12
column consecutive addresses, ie add 32
each time.

The following program demonstrates the

Jumping to
the flag signs

Last week we explained how to modify
the loader program to accept hex by
combining it with our decimal hex
converter. We also looked at a subset
of opcodes for the Z80, with particular
reference to And, Or, Xor and Cp.

The flags which most interest us are the
Carry, Zero, Overflow and Sign flags. Cp
can alter any of these, but the one of most
significance here is the Zero flag, which is
set if the two values being compared are
equal.

If the A-register contents are less than
those of the compared byte, the sign flag is
set. This is equivalent to saying "‘the result
is negative”. This is all you need to know
about the flags at the moment — it is an
intricate topic if you delve deeper.

The Jumps

All the conditional jumps branch (or not)
depending on the conlents of the flags. So,
for instance, Jpz says "jump if the Zero
flag is set”. Now you can see how the Cp
instruction can be used. Suppose, for
example, that you wish to see if a particu-
lar byte, pointed at by HI, contains 1E hex.
If it does, we want to branch to 447B. The
code is:

LDA 1E 3E1E
CP A, (HL) BE
JPZ 4478 CATB 44

All the other jumps behave similarly.
Jonz says “jump on a non-zero result”
(zero flag not set), Jop says "'jump on a

says "jump on a minus result” (sign flag
set), Jonec says "'jump on no carry” (carry
flag not set), and so on.

All of them have one thing in common,
and that is that the address of the jump is
fixed. If, for any reason, you want a routine
to run somewhere in memory other than
where you first loaded it, all the jump
addresses must be changed. The ZBO
deals with this neatly by allowing "‘relative
jumps"” (Jr). In other words, you can jump
so many bytes forward (or back) from
where you are. This displacement is held
in 1 byte, so the distance which can be
jumped cannol exceed 128 bytes back-
wards or 127 bytes forwards.

The displacement is calculated from
what the FPc value would have gone to
next, had no jump occurred — namely, the
address of the next command in the
program,

Here is an example. We want o ex-
amine each byte of memory in tumn for the
first occurrence of 1E hex. Assume for
simplicity that the start address is already
in HI. We could write:

LD A 1E
CP A, {HL)
INC HL
JANZ LOOP

LOOP:

Two points need explaining. First, we
have sneaked in a new instruction — /nc.
This is short for increment, It just adds 1 to
the contents of the specified register, so
the compare operation is always looking at
the next memory byte because H/ is being
bumped up by 1 every loop (Dec, short for
decrement, does exactly the opposite),
The second point is that there's no obvious
difference between Jmz Loop and Jpnz
Loop. It isn't until we assemble the instruc-
tions into machine code that the difference

way in which the screen works. Line 10 positive resull” (sign flag not set), Jom s clear, |
sels up the registers to display the screen.
Lines 20 to 40 fill the screen with multico- L
loured strips, each one pixel thick. Lines
50 onwards display the message ‘POPU- — —128 80
LAR COMPUTING WEEKLY". As can be P
seen from line BO, the only ascii code that I
must be changed is the space character
(code 32) — this becomes code 96. == A [ S
Line(s) 5 18 |¢&= =2 FE
10 POKE &HFFCO0,255:POKE &HFFC3,255:POKE TR command
&HFFCS,255 displacement code s T ===l FF
20 FOR | = 1024 TO 7167 STEP 32:FORJ =0 TO N
a where PC would have gone —— \ = @ Ll
30 POKE |+J,143+L
35 NEXT JiL=L+16F L=128 THEN L=0 =" . 01
40 NEXT | A " »
50 A$="POPULAR COMPUTING WEEKLY" %
60 FOR I=1TO LEN(AS)
70 A=ASC(MIDS(AS.|,1)) e 3 @3
B0 IF A=32 THEN A=96 If you have any machine code sub- =
90 FOR J=0 TOD 320 STEFP 32 routines/tips/games, please send
100 POKE 4100+J+1.A;: NEXT J.I them to: Machine Code, mmm T
LSO _ puting Weekly, Hobhouse Court, 19 . SR

The best way of working out how to use Whitcomb Street, London WC2 THF. P s
this resolution is by experiment rather than T T
demonsiration. ]

Here are a couple of other interesting | | Reproduced from Machine Code and bet- size of 2’s
points. Locations FF0O0 and FFO2 are the ter Basic, by lan Stewart and Robin Jones dlﬁplﬂftmfﬂf mmp[gm:n[
keyboard row and column locations. Also, Lprﬁl'!ﬁ'EHI:::IEy‘ké"hdupzﬁnﬂf::nn:;iﬂf tobecoded | hex code
bit 3 of location FF21 is the cassette motor c:‘:nhir: gc:ws’ SRQ 5 : ' ag 7"
control — 0 is off, 1 is on. L :
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PEEK & POKE

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

many answers as he can. The address is Peek &
Poke, PCW, Hobhouse Court, 19 Whitcomb Street,
London WC2 7HF.

AVOIDING THE
BIG BANG

R Huargreaves of
Drive, Luton. writes:

I own a 16K ZX81, and a

ZX Spectrum. As parl of
a school technology project, 1
am building a pair of joysticks.
The main problem that 1 have
come up against is how to
connecl the jovsticks to either
the ZX81 or the Spectrum,.

There are two ways that 1
can see¢ of doing this. Either by
connecting a lead to the ribbhon
cable under the keyvboard, or
by connecting a lead lo the
expansion port at the back of
the computer. 1 would prefer
to use the latter method. Can
vou help, or do you know of
any literature that would be
useful?

You do not say whether

you are constructing a
potentiometer or a switch
joystick, 1 would guess that
you are building a switch type
as these are far more common,
and vou would need an A/D
converter for a potentiometer.
[ will explain how to connect
switch joysticks to the ZXE1.

Although it might seem
maore inconvement at first, it 1s
safer and easier to connect the
joysticks up to the underside
of the keyboard ribbons,
rather than to the [/O port.

There are two connectors on
the ZXE1 pcb for the ribbon
cable from the keyboard. the
five-way Data lines and the
gight-way Address lines. Each
of the four switches will need
to be wired to a separate data
line. This can be done in any
order, but 1 would suggest
switch 1 to DO, switch 2 to D1,
and so on, leaving D4 un-
attached (this could be used
for a fire button).

You will then need a single
address line from any of the
addresses wired to each of the
switches. Again [ would advise
that you used All or Al2 as
this would mean that the num-
bers | 1o 5. or 6 to () were
being used.

You can of course use any

Birling

group of five kevs, depending
on the address line that you
choose. When using the joy-
stick in a program use the
Inkeyd function to read the
input in the normal way, If you
wanted to keep the directions
exactly as on the Keys, then
the address hine All would
have to go to the switch con-
trolling the movement left and
address hine Al2 would have
to go to the rest. But, unless
vou have a special reason for
doing this it would be a lot
more straightforward to use a
single address line, as it re-
duces the chance of a poten-
tially dingerous short circuit,

MIX-UP OVER
BINATONE

Chris Beaumont of Walton
Park, Walton-on-Thames,
writes:

I have heard that the new

Binatone compuler
which is coming out next year
will wse Tandy TRS-80 soft-
ware. Could vou tell me if this
is true? If so, will it use level 1,
I1, or III software?

The Binatone computer

seems to have been the
cause of much confusion as to
when it is, or is not, going to
be released, or even if it really
exists. It seems now that re-
ports that it will be compatible
with the TRS-80, at any level.
are wrong. All that we know is
that it will have standard mic-
rosoft colour Basic. The
launch has been postponed
and so we do not expect to see
it until next spring at the ear-
liest.

MICROS IN EDUCATION
AND SCIENCE

C Hammond of Wimborne,
Dorset, writes:
As a recenl converl lo
computing and as a che-
misiry teacher, | can see great
value for the use of a computer
in the laboratory and as an aid
to learning.
I would appreciate it if you
could publish the names of
software houses who specialise

in education and science. Are
there any User Groups who
would he able to help me and
other teachers. I have a Spec-
trum based in my laboratory.
Our computer studies deparl-
ment has a BBC model A and
B, a 3807 and a ZX81.
A The group you need to
contact 18 EZUG, the
Educational ZX Users Group.
They offer an increasing
amount of support by way of a
newsletter. They were formed
out of MUSE, Micro Users in
Secondary Education, and be-
tween them they have built up
a library of software for all the
micros commonly found in
schools. Another group you
might want to contact 1is
MAPE, Micros and Primary
Education,

Most of the software pro-
duced by these groups is writ-
ten by teachers for teachers,
and is usually available to
members. In the same way, a
growing number of software
houses are producing educa-
tiopal software. Scisoft and
Calpac both deal with ZX
material, while AVC write
their programs for both the
Sinclair and the BBC
machines.

MUSE is based at 48 Chad-
cote Way, Catshill, Broms-
grove, Birmingham B61 OJT,
and EZUG (Eric Deeson) at
Highgate School, Birmingham
Bl12. MAPE’s (Barry Holmes)
address 1s 5t Helens Pnmary
School, Bluntisham,
Cambridgeshire PE17 3NY,

GOOD SOLUTIONS

COST MONEY

D Clew of Beckenham, Kent,
wries:

| spoke to someone on

vour stand at the recent
Barbican show, who advised
me to write to you. 1 have a
problem with my BBC maodel
B. Like the Spectrum on your
stand, it suffers from barring
and oscillating, with flickering
characters and graphics. The
degree of the problem depends
on how hot my micro is, but
the problem is always there.

Acorn said that this happens
on all BBC computers, and
most others that project a dis-
play via a television aerial
socket. I was told that the
problem lay in synchronising
the micro’s colour signal cvcle
with the television’s and keep-
ing it there. | know that the

problem does not occur on
RGB monitors, nor on compo-
site video B/W,

The person | spoke o on
vour stand said that something
could be done by a qualified
television engineer. A device
could be placed in the line
between the input and the ae-
rial.

Unfortunately, two other
magazines [ have written to
could not offer much help. One
said: “Try a new aerial lead,
and if that fails get a monitor’
and the other ‘Don’t worry,
Tim Hartnell’s Atari is nearly
as bad as the Spectrum in this
respect’.

If the problem really is this
common, you would have
thought that there would be a
solution. Is there?

Yes, there 15 a solution,

but it costs money. The
problem tends to be ignored
because 1t 15 s0 common. In
most cases the screen display 1s
adequate enough for it not to
be a major worry. 1 can only
assume from what you say that
you have a worse than average
computer in this respect.

You must remember that a
television has to de-code a
broadcast signal. and the air-
wives are full of extraneous
and unwanted material. Thus
the signal from your aerial
goes through what can best be
described as a series of filters
and de-coders. These in effect
‘play safe’ by cutting off the
top and the bottom of the
signal. thus removing most of
the possible interference. But,
when vour computer is plug-
ged in, it also cuts out some of
the signal. Just how much is
left is called the bandwidth. If
your computer is slightly out
of synchronisation, then more
of the signal will be cut. If your
computer is hot, this will have
a small effect on the phasing of
the signal,

Televisions can be bought
that have a direct video mput,
in addition to the normal ae-
rial input. Unfortunately for
you these are invanably for
colour — the BBC video signal
monitor is in black and white.
To use your television you
would need to wire an RGB
interface to by-pass the normal
signial receiving circuitry, and
take the signal from the RGB
output on the computer
straight to the tube, 1 have no
idea how much this would
cost, but 1t would need to be
done by a skilled electncian.
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CLASSIFIED

Semi-display — £5 per single cc
Trade lineage — 20p per word
Private lineage — 10p per word

New book for Spectrum
The Working Spectrum

THE WORKING

SPECTRUM

DAYID LAWRENCE

Published in association with
Popular Computing Weekly

Send cheques/postal orders, for
£5.95, to The Working Spectrum,
Sunshine Books, Hobhouse
Court, 19 Whitcomb Street, Lon-
don WC2 THF.

Wa can ndrmally daliver in four to

five days.

BBC (32K) GAMES. Breakout, Missile
Command, Crazy Balloon, Master-
mind, Siman, Cyclic Delencas, Galac-
tic Fighter, Biitz, All on one cassatte,
£3.90, excellent graphics and sound,
chequas or PO to Mr. J. Chaytor, 32
Moorside Crescent, Fishburn, Clave-
land, TS21 4DL

SPECTRUM COMMERCIAL SOFT-
WARE, over £30 worth, just £15. Tel
Hichard, 0282 864013

SPECTRUM 16K, Mind-bending prog-
rams. Full colour and sound, 30 Rubik
Cube, Bomber and Connect Four (2
players). All on cassette for £3.50. M.
Bright, Station House, Slation Road,
MNewport Pagnell, Bucks

ADVENTURES FODR VIC20 + BK
Ram, 2 for £5. P. Dickinson, 10 Eldon
Place, Westbourne, Bournamoulh BH4
QA7z.

DRAGON PROFESSIONAL QUALI-
TY SOFTWARE, Stock Market simula-
hion with free Star Trek game, £2.85. F
Hollingworth, 14 Kibblesione Road,
Qulton, Nr Slone, Staffs ST15 BLW.

COMPUTERISE YOUR PAYROLL!
Any size, any micro. Tel: (0642)
452735,

SPECTRUM RENUMBER, instantly
renumbers all or part of program. All
Gotos, Gosubs, atc, included. The first
and probably the best in M/'C for anly
£3.95. David Webb, Southolme, 9 Park
Hoad, Woking. Surray.

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, Iry:

everyman
computers

FULL-SIZE CASE FOR ZXB1

Heavy-gauge aluminium, two-tone dark
brown/baige, anti-slatic. Ready cul for
Maplin keyboards (can be cid for other
keyboards)
ALSD
Wil taks ad-ons — no soldering requkied,
Complate with on-off swich and ear-
phone and mike anckets, Take TV or
maoniior on top of case. 1475 ¥ 14147 X
33, Included in case is Ram support bar
— plminates Ram wobble — sioping front
o til keytoard. For othal KeybDoands
plesse send full details. E25 including
post and packing
PEMDLE CASES
69 Gordon Road
Malson
Lancs BBO 75X
Tel: 0ZA2 GS488T

WHAT IS
THE

AXON
GROUP?

WHY NOT
JOIN US?

SEE PAGE 17
OF THIS ISSUE

DRAGON 32 FAMILY PROGRAMS

Qualty programs for il the family on casgsl-
e, incloding Ouiz, Tunes, Baifle, Maths
Fenance, Oddpob Ringo and Samh, Send
cheque/PD for £5 to
Shards Software, 10 Park Vale Courl, Ving
Way, Brenbwood, Exsex CM14 4UR

Gol 4 DRAGON 32 or TANDY colour compu
ier? Than you nesd your own monthly
magazme "AAINBOW'' for colour compuler
users, Send £1.50 and large sae for sample
isgue 1o: ELKAN ELECTRONICS (Dapl, PORP),
FREEPOST, 28 Bury New Road, Prestwich,
Manchester M25 GLI. Telephona 061-TS8
T613 [Pd-hour sarvice).

50% ROYALTIES. Vic20/Alom. SAE
C. P. White, Computar Software, 76
Uxbridge Road, Hanwell, London W7
35L).

16K SPECTRUM programers wanted
of exceptional quality for early market-
ing. High royalties paid. Educational
tapes welcome, Cassettes lo MICRO-
JUICE, 46 Ainger Road, London NW3

ZX SPECTRUM BUSINESS PROG-
RAMS. We write programs to suil your
naeds, favourable rates. Tel. (073 081)
2010.

ZXB1 USER DEFINED GRAPHICS
BOARD, £19.95. Fits inside casa, up
lo B4 characlers (plus invarses), B&B
for detalls. D. Hutchizon (Circuits),
Dept PCW, 103 Vicarages Wood, Har-
low, Essex.

UMEX. VIC20 SOFTWARE. Picman,
Missile-Defence, Space-Defence,
Space Shoot-out. Send £5.50 1o: 3 Tha
Beeches, New Way, Whitworth, Roch-
dale, OL12 BAP.

ATOM BUGBYTE GAMES, includes
Invaders, Galaxian, £5; Labyrinth, Gaolf,
£3. Tel: 051-7275809 (after 5 pm).

MZ B0K ARMOURED INVASION,
gripping game with 89 skil levels,
sounds and good graphics. Only €7
Direct from Slavedrive Software, 19

Mewlay Lane, Bramlay, Leeds 13,
LS13 2AL.

VIC20 SOFTWARE from 98p, send £1
for catalogue and game tape, D
Spancer, 230 Low Grange Avenue,
Billimgham

14 Edward Street
Westbury, Wilts
BA13 3BD

Tel: (0373) 864644

SPECTRUM SOFTWARE LIBRARY.
Owvar 30 tapes (o choose from (more as
they become available) including
games and aducabonal progs. Weaekly
hire from 50p, for free catalogue send
stamp to: T. McQueen, 25 Blenheim
Gardens. Brixton Hill, London SW2

EIGHT GAMES for 16K ZX81 on cas-
salle, Hidden Squares, Play Your
Cards Righl, Blankety Blank, Adven-
ture, Alien Landing, Robbery, Everest,
Punchlines, only £4.95. Tony Carler,
58 Leckwith Avenus, Bexlayheath,
Kent

BBC MICRO/B
‘MUSICSOFT’

5 music games of memary and dextenty
Mode 2 graphics
Fun for & yaar oids

Frustrating for graduates
Vanable spesds and score levels
Cassatie amnd instructons

Cheques lo MUSICSOFT

12 Faliowfield, Ampthill, Beds

A NEW RETAILER lor Sinclair scoassos-
oz in tha Norh ol England. We ame
ghuated nsar the M1 Bnd ME2 mobor-
ways. As well as a complete range of
hard and software, our service depar-
ment can repair, modity or fid a wide
range of accessoras, Hours of business
10 am — B pm, Monday 1o Sahurday
inchusive
TELEPHONE PHILIP COPLEY ON

PLEASE RING FOR DETAILS OF QUR
MAIL ORDER SERVICE

VIC20 PROGRAMMES! You've seen
Alien/invaders. Now see Jupitor Deten-
der by J. Tolson. Machine user active
£3.50 lor up to +3K. Send SAE for
calalogue. C. P. White Serviges, 78
Uxbridge Road, Hanwell W7 350,

WANTED: Any ZX81 or Spectrum
genuine cassettes. Gel some monay
back from your software investments.
sand st and quotabon to: C. Holm,
Konvaljvagen 5-53171, Lidkoping,
Swaden,

VIC20 ADVENTURES. Second-hand
catridges or cassettea for sale, Tal:
0242 75785,

SWARE FOR SALE. 10 ZX81 1K 16K
tapes, 7 bought, £E30 or swap for ZX
printer. Tel. Cobham (Surrey) 3503.

Computer Swap
01-930 3266

Spectrums for sale

SINCLAIR SPECTRUM 16K + books,
joystick, games cassetle, E120. Tel
Dover, Kent 204776

SPECTRUM 48K, plus Sinclair prin-
ter with paper, also amplifier, books,
cassettes and magazinas, £230 ono.
Tel: 0636 B1375, avenings.

48K SPECTRUM, £180 for immadiate
delivery. Tel: 0503 30465 (Cornwall),

SPECTRUM SYSTEM OFFER. 16K
computer, printer, plus exira paper,
cassefte tape recorder, four unused
cassaties, full sat of manuals, arcade
software, including Invaders, Pacman,
Scramble Asterpids, Defender, all for
£185, Tal: 0458 251882

SPECTRUM 48K + printer and Soft-
ware, 220 ono. Tel. 51 Albans 33466
atter 7 pm

SPECTRUM 16K, £120. Tel: Rainham,
Essex 20252 (avenings)

SPECTRUM 48K, with printer, 10 rolks
ol paper, manual, leads, elc. Virfually
unused, in computer case. Cost £280,
sall £275 available immediately. Tel:
Pottars Bar (0707) 44063 or 526834

SPECTRUM 48K, £180, unused. Tel:
01-607 1602 (evenings)

IX81s for sale

ZXB1, manual, magazines, £30 ono
Tel: Bodmin (0208) 5872 (atter 5 pm)

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

SINCLAIR ZXB1 16K Ram Leaming
Lab worth £20, B software tapas worth
€30, £00 wanted, Tel: D61-980 4582

avenings.

SINCLAIR BUILT ZX81 expanded to
16K, with printer and preferably click-
type keyboard and sofiware. Tel: Nor-
wich B&7221.

ZX81 16K, manual, power pack alc.
Approximately £50. Midland area. Tef:
John 0676 (Fillongley) 40680.

ZX81, 16K plus magazings and book
plus £40 software, Sinclair built, £70
ono, 11 Harlesden Road, St Albans
Herts. Tel: (St Albans) 34566

ZX81, 1K, Sinclair built with profas-
sional keyboard and tapes, £50 Tel
01-852 4804 (Blackheath), evenings
and weakands

16K ZXB1 with books + E40 good
software, worth €140, =zell for E100
and. Mr 5. A Miles, B Markal Sireet,
Builth Wells, Powys LD2 3AD. Tel:
(D9B82) 553274

ZX81. Any reasonable offer accepted.
Mr, Phillips, Milton Keynes (DB0B)
E79107, exl 371 (daytime).

ZXB81 + 16K RAM, + Kayde profes-
sional keyboard + programs or cassel-
te + books. The lot for only £80, Tal:
0823 778260

ZXB1 plus 16K Ram includes manual,
powar supply. £15 worth of books, £30
worth of games In perfect condition
€70 ono. Tel: Poole (0202) 7222881
after & pm
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ZX80 1K Ram, all leads, PSU, prog-
rams, £20 ono. Keith Hunniford, 15
Marmabrae Park, Lisburn, N. Iretand
Tel: Lisburn (0B462) 2343,

ZX81, as new, In box, with all acces-
sories, £28. Tel: Welwyn Garden City
(07073) 37820.

ZX81 PLUS 18K, proper keyboard plus
books, E75 ono, Mr Winch, Tal; offlice
hours 0892 40255 ext 233

ZX81 16K, with click keyboard + E70
of software, including Chess, 3D De-
tender, Monster, Maze, elc. + manual
£80 ono. Tel: 0B1-773 4206.

1K ZXB1 plus over £30 of books, first
ofter over £55 P. Gower, 4 Clyffard
Crescent, Newport, Gwenl.

ZX81 16K RAMPAC, stll in original
box, manuals, leads, inc 9 tapes inc
Mazzoss + wide selection of mags,
£85 ono. Tel: 077-685 272 (postage
paid)

16K ZXB1, Sinclair built, £50 ono, Mr.
Boulton, 20 Toynbea Closa, Osbaston,
Monmouth, NP5 3NU, Tel: Monmouth
(0600) 3581 (anytima).

Commodores for sale

VIC20 COLOUR COMPUTER plus
cassetle deck, power supply and all
lsads, 7 months old, under warranty,
still boxed, hardly used, includes Basic
1, programs, manual etc. £165. Tel
Droitwich (0905) 771971

VIC20 wilth casselle, 3K super expan-
der, plus leads, magazines, lapas,
£175. Te!: (Enth) 38 63302 after 6 pm.

YiC20, £120, 3K expander E15,
Datasette + 1B games £45. Vic Re-
vealad £6. Rel Guide £8. Games Book
+ 2 programming books £10. Maching
Code cartridge + book £28. All boxed
as new. Tel: 01-BB2 D083 now.

VIC20, 6 months old, very good condi-
tion with Alien Games Rom cartridge
and Vic Revealed. £140, Tel: Derek,
0740 53133,

VIC20, cassette unit, still boxed, super
axpander, Avenger, Chess and Aoad
Race cartridges, also games, lapes
and Vic books. Worth over £400, will
accept £180. Tel: 0344 BBE17H.

PET 2001, 16K, new Rom, intagral
casselte, tool kit, programmable sound
affects generator, software + manuals,
(inc. Pet Revealed). £350 ono, Tel:
Leek 385908.

VIC20, 23K Ram, cassetle deck, Pel
type monitor, light pan, joyslicks, car-
tridges. Cartridges include Road Race,
Star Battle, Jelly Monstars + over 100
games on tape. Lols more soft +
hardwara all worth E600, will accept
£375. Tel: 01-981 7158 evenings.

VIC20, plus cassette unil, 16K Ram
and super expandar carridges, Progs
Ael Guide, tapes, books + mags.
Under guarantee. Offers around £220.
Tel: Coveniry (0203) 417492,

VIC20 + casselte unil, joystick, 11
program cassettes, including Ski-run +
Space Store + book. Still under
guarantee, £199, Tel: 0376 41296

NEARLY MEW, 5+ 3K VIC, cassetie
deck, Roadrace and Machine Code
cartridges, Invaders, Missile Com-
mand, plus other major programmes,
programme guide, all Vic books +
courses. Free with whole lof; parsonal
radio cassefle and'or programmable
calculator. Reasonable offers please
Tel: 01-882 0083 (alter 5 pm +
weakends).

VIC20 WITH CZN CASSETTE DECK
and joystick. Programs and full sat of
Popular Computing Weekly, casselle
softwara, worth £240. Accept £170
Tel; 01-947 6953 after 6 pm.

COMMODORE 3040 DISC UNIT +
disc assembler, £300 ono. Tel: 01-759
1001, office hours (Mr Cozens).

VIC20, cassetle unil, super expander,
light, pen, to Basic Parl 1, books +
mags. £195, Tel: 0702 614184 (even-
ings)

VIC20 with cassette unit, joystick, Alien
carfridge, Vicmen, programe relerence
guide, £180. Tel: 0206 B64650

VIC20, cassetle deck, joyslick, one
cartndge + few sofiware tapes, £200
ono. Tel: Bristol 643 569,

VIC20 + casselle deck. + software,
books + mags worth £30. £140. Tel:
D1-471 7751

VIC20 data-set, printer + paper, 16K
super expander, 3K PAC, 4 cartridges
(games), £90 of cassette games, joy-
stick, 4 books, mags, worth £820.
Bargain at £550 Tel; Dunstable 62817

16K PET, mint condition with cover,
cassaiie recorder, tapes, user manual,
CBM books, set of Pel work books alc,
€500 ono, Mr N. Measures, Tel: 073-
672 477 (working hours).

20K VIC20, cassstle player, super
axpander, high resolution graphics
Rom, built inlo 20K Ram cartridge,
R5232 Interface, joystick, Vic HAe-
vealed, 13 issues ol Vic Computing,
software, £200, Tel. Kidderminster
515285

VIC20 with casselte, super expander,
high res cartridge + software, joystick
it wanted, £170. Tel: 073-082 2872
after 4 pm.

VIC20, CZN, joystick, £30 + software,
books, sell for £135 Tel: Hastings
440150,

VIC20 with £60 worth of software,
joystick and casseMte player. Sell for
£190. Tel: Mr Robinson on 01-738
3889 afler & pm.

ALMOST NEW VIC in original packing.
Vie £120, Casselle E30 (nol sold
alone). Road Race cartridge, £10. £40
ol s'ware, free with system or sall for
£20 (s'ware). Machine code monitar, +
Progm. Retf guide. £30 + all books and
rest of courses, £15, ono for evary-
thing. Tel 01-882 0083 (eves and
wiands),

PET 40/6 16K + CASSETTE wilth

built-in sound box and countar, £450
ono. Wigan 47574,

VIC20 + CASSETTE UNIT, excellent
condiion, only 3 months old, still in
onginal box, lols of s/'ware + mags,
worth £240, will sell for £180. Tel
(0703) B4434B (after 5 pm),

Acorns for sale

ATOM 12K Rom, 12K Ram, floating
point, tool box, PSU, program + manu-
als, 12 months old, £160. Tel: Derby
663128 anytime.

BBC MICRO Model B, 32K. One
month old, price £350 ono, Jonathan
Stone, Chelmsiord (0245) 52665 after
7.30 pm,

Ataris for sale

ATARI 400 16K cassatte recorder De-
Re Atarl Memory Map. software, joy-
sticks, 3 months old, worth £378 want
£250, Tel: 0642 783850.

ATAR! BOD with dats cassette and
software. Cost £600 lo buy but will
swap for an Acorn BBC or Atom or will
sall for E400. Tel: Mr Spencer on 0642
564368 alter 6 pm

ATARI VCS with Combal cartridge,
£50. Other cartridges, Asieroids,
Space Invaders, Video Chess, Missile
Command, £15 each. Othello £12.
Breakout, Basketball £10 each. Tel
Narwich 712320 after 6 pm

ATARI VIDED COMPUTER with Com-
bal, Space Invaders and Chess cari-
ridges, £EB0. Tel: 01-337 6163 even-
ings.

ATARI VCS, plus Combal, Asteroids,
Space Invaders, Air Sea Battle, cost

£170 new sell for £110 ono. Tel: Long
Eaton 61371,

ATARI VIDEO SYSTEM, plus 7 car-
tridges, including Asteroids, Missile
Command + Soccer, etc., £150. Tal:
01-262 T006.

ATAR! TV GAME plus 4 cariridges:
Space Invaders, Combat, Adveniure,
Skiing, £100. Tel: Basiidon 27054,

ATARI TV GAME SYSTEM, inc. Astar-
oids, perfect condition, £85. Tei: 01-
582 8721 (after 4 pm).

ATARI TV GAME, £50 Tel: 01-289
B8982. Wood-Murray,

Tandys for sale

TANDY TRS/80, MODEL 1, with moni-
lor, expansion interface, and single
disc drive, £400 ono (or will sell parts
separalely). Tel: lan Soutar Langton,
Langton Green, Kent. Tel: 2088,

TANDY TRS80, Lavel 2 16K, with line
printer VII, £550. Tel: Bracknell 51881,
Mr Cuttil|

TRS80, level 2, 16K with Grean Moni-
tor, 10 months oid, with 2 basic books,
lots of s'wara, £350 ono. Tael: 01-366
T661.

TRS80. Pocket computer, printer and
interface, cassetie, 2 soft cases, spare
rolls, manual + prog books, £150 ono.
Tel: Accrington, Lancs (0254) 396849
(evenings).

TANDY POCKET COMPUTER 2 and
plottar with programs, £250 ono. Tel;
01-937 5578.

For sale

VIDED GENIE 1, 168K, with various
software, good condition, £180 ono.
Tel: Harlow 414434 after 6 pm. Mr
Mciallow.

UK101 computer, BK Ram, with
Molded casae, all leads and some prog-
rams, excellent condition. Bargain at
£09, Tel: Sittingbourne (0795) 22219,
TV available if requirad.

OLYMPUS OMI CAMERA with 55mm
Macro lens. Want to swap with ZXB1 +
16K. Camera worth E115 with lens,
£200 new. Swap or cash. John Smith.
Tal: Reigate 41644

MZ BOK, plus high res graphics + few
games, £300. Tel: 01-455 9566 alter 5
pim.

SHARP MZ 80K 48K, immaculate con-
dition, Knight's Cornmander added to
basic, dust cover, lots of software,
£300 ono. Tel: 03756 43034,

VIDEO GENIE, lower case, colour,
sound, synthasiser, joyslick and £600
worlh of soltware including assembler
and monitor. Tel: 0742 347551 afler 5
pm,

DRAGON 32, joyslicks, Meteroids car-
iridge games, unwanted present, used
once, original packing, £170 ono. Call
Redhil (91) 64810 (after 6 pm)

VIDEO GENIE 16K, wirtually unused,
£120. Tel: 0625 74034,

SHARP PC 1211 pockel computer,
plus CE 122 printer/cassette inlerface,
£100. Tel. 01-549 B280.

VIDED GENIE with Bionic Ram, plus
books and many programs, £220 ono
Tel: Hatfiald 71027,

VIDEQ GENIE EG 3003, 16K, boxed +
manuals, loads of softwara, books and
magazines, £200 ono. Tel; lan, 01-B28
1810.

ZX PRINTER and paper £45, user porl
£10. E50 of soltware £15 Wil sell all
logether for £50. Tel: (0443) B22167

ZX PRINTER, 2 months old, complate
with six rolis of prinler paper and
sample printoul, £45, Tel: 0278 56252

DRAGON 32, 3 months old, as new
£150 ono. Tel: Garsion, Herls 7T028.
(9 months guaraniee |aft)

SHARP PC1500, as new, exitra BEK
Ram, cost £250, otters accaepted. Tel:
work 01-253 1066 ext 191. Home
01-883 1087, Mr Pater Flynn

SHARP MZ BOK, (4BK), nine months
old, hardly used, condition as new
With dust cover and £50 worth of
software. Cost £450, accept £295, Tel:
Michael on 0242 517722 atter 7 pm

GREAT GAME MACHINE with Mor-
phy cartndge, £120. Mr. |, Bryant, 30
Oakdene Road, Hillingdan, Midds.

THE COUNT, Commodore Advantura
cartridge, now solved and unwanted, 3
months old, boxed, sell for £21 or swap
for another adventure (nol Mission
Impaossible). Tel: 01-673 5818

SUPER BRAIN. Q.D. CP.MBasic
Kiss, C.1.5. Cobal, World Star, Graen
Screan, £1,400. Tel; 01-315 1705. Mr
J. Gray.

SHARP MZ BOE, insiruction manual,
basic tape and games tapa, E310. Tal:
0202-575 044, C. J. Wabb.

16K RAM, for Vic20, 11 months
guarantes. Price negotiable. Tel: 01-
981 7158. Mr. R. Miah.

DRAGON 32, trial invited, best offer
sacures. Tel: Harlaston (Moralk)
852815,

WANTED. 16K SPECTRUM. Tel: 025-
671 2134, ask for extension 431 (Mr
Les Booth)

BBC and Dragon in particutar

for early inlerview,

SENIOR PROGRAMMER

aged under 30 — SIRIUS etc.
We require a programmer to join our expanding company and co-ordinate
all programming work on company business software projects and on
custom software writteén to support our sales force. Capability to wrile a
word processordata baseledger syslem etc., plus all dotumentation
Mainly Sirius based but also Apple elc
Hard work. Long hours. Whal are holidays?
Some hardware experience essential
Salary negotiable. Send CV in first instance for early intarview,

JUNIOR PROGRAMMER

aged under 25
A challenging position to write or buy prolessional software and set up a
software house salling 1o major relailers.

An active mind and business understanding required.
Salary commensurate with age and experience. Send CV in first instance

SUPERIOR SYSTEMS LIMITED
178 WEST STREET, SHEFFIELD 51 4ET
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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.

WANTED VIC20 + cassaelte deck, as
new condition, ofters please. Will col-
lect within cenlral Scotland. Tal: 0324
554533 (after 7 pm)

WANTED. ZX PRINTER. A. Corkill
108 Lee Park Avenue, Galeacra, Liver-
pood L25 307, Tel: 051-407 9070,

WANTED. 16K ZX81, around E£50,
Southampton area. Tel: Sullon

281876.

WANTED. ZX81 with 16K Ram PAC
Please Tel: Martin Lyons, Heckmond-
wike (0924) 409425

WANTED. ZX81 16K with D.K. Tronics
or fuller enclosed keyboard. Tel: 01-
359 1766 (anylime).

WANTED. ZX81 + 16K RAM PACK.
Will swop aver £70 worth of electrical
components, ideal for beginners. Tel,
01-556 6692

WANTED. BBC MODEL B. 56 Grean
Ore Streat, Balfast BTE ANS

WANTED. 16K ZX SPECTRUM, £110
Tal; DB42-T62 115 afler 4,30 pm.

What’s Happening
01-930 3271

Details of exhibitions, courses, micro fairs and clubs.
For your free entry in What's Happening ring 01-930

3271.

Exhibitions
and courses
1982

November 25-27 (Thurs-Sat)
Northern Computer Fair, Bella View,
Manchester. Entry £2 and £1. Open 10
am—E& pm.

December 5 (Sunday)

Humberside Computer Fair, Winler
Gardans, Cleethorpes, Humberside.
Entry 40p and 20p. Open from 11 am

lo 6 pm. Contact Jenson Lea, 29 Park
View, Clesthorpes (Tel: 0472 42559,
day bma)

December 11-12 (Sat-Sun)
Christmas Microfes! ‘82, University of
Manchester Institute of Science and
Technology, Sackville 51, Manchester.
Entry £1 and 50p. Open from 10.30
am.

December 18 (Sat)

Fifth ZX Microfair, New Horticullural
Hall, Graycoat Strest, London, SW1
Opan 10 am—& pm. Contact Mike
Johnston (01-801 8172)

Exhibitions

and courses
1983

January 10-15 (Mon-Sat)

Apple Tuition Courses, University of
Salford. Two and three day courses
Apple for Beginners and Getting Maore
From Your Apple, Contact Mrs S R Hill
Microprocessor Shorl Courses  Unil,
Univarsity of Saltord (061 736 5843 ext
2448),

April 3-1T7 (Sun-Sun)

London Computer Fastival. Two weaks
ol compuler events. Contacl Robin
Bradbeer, Association of London Com-
puter Clubs, Polytechnic of Narth Lon-
don, London, N7

April 28-30 (Thurs-Sat)

Migland Computer Fair, Bingley Hall,
Birmingham. Contact IPC Exhibitions
(01-643 B040)

June 16-19 (Thurs-Sun)

The Computer Fair, Earls Count, Lon-
don. Contact IPC Exhibitions (01-643
BO40)

September 28 — October 2 (Thurs-
Sun)

The Sixth Fersonal Computer World
Show, Barbican Centre, Landon,

Walsall ZX-Aid'Sinclair Users Club
meets on the first and third Thursdays
of the month at 7.15. Contact Conrad
Roe, 25 Cherry Tree Avenue, Walsall
enciosing SAE or phone Walsall 25465
after & pm.

Chelmsfard ICPUG Branch. Local
Commodore users contact Tony Sur-
ridge, 97 Shelley Road, Chelmsford,,
Essex enciosing SAE or phone Chelms-
tord B1878 after &6 pm

Fraston Alan Compuler Enthiusiasis.
Mainly Atari but Apple, Tandy, Vic and
Sharp users also welcoma. Meets on
third Thursday ol each monih, mem-
bership £5 and E2.50. Contacl R
Taylor, 177 Forest Drive, Lytham St
Annes, Lancs or phone 0253 738192

Fumess Compuler Club meals for-
nightly on Wednesdays in the Brown
Cow, Dallon, Fumess al 7.30 pm.
Contact R Wade, 67 Sands Road,
Ulversion, Cumbria enclosing SAE or
phone Ulversion 55068

Nottingham Microcomputer Club
meats on the first Tuesday of most)
months al 730 pm In the Friends'
Meating House, Clarendon Street, Not-
tingham. Contact E Harvey, 68 Ros-
leigh Avenue, Mapperley, Nottingham
enclosing SAE or phone 0602 60B491
(evenings).

Lancaster and Morecambe Micro-
computer Club mesls on allernate
Tuesdays. Contac! David Smith on
Lancastar 33279,

Wolverhampton/ Telford Vie Users
Group is being formed. Contact J Bow-
man, & The Owval, Albrighton, Wol-
verhampton, West Midlands anclosing
SAE.

Grimsby Compuler Cilub meets on
altemate Mondays at 7.30 pm in the
Central Library, George Straeet, Grims-
by. Family night on 24 November
Contacl Jenson Lee, 29 Park View,
Cleathorpes (Tel: 0472 42559, day
lima),

puting Weekly readers.

number.

available issue.

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-

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

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

word.

pUting

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.

CLASSIFIED
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

IMmake this .......cccoriiemserenes: WONAS, BL......c000iees
AR, i ianainns

Address.......ccociernees

snaFERdEES R RS R R R

Please continus on & separate sheet of paper
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Competition

BonamssEilathos

Puzzee No. 3L

(Lg;tf)’amg Boberss

=

QuR CAVE-FAmiry
HAS Anl OVER-

clowbing FRosem

AMD S0 THEY SET
TO , EXCAVATING
TWO NEW CAVES
BEHINT THE
OigIN AL OME

.

Soon , THE PoPoLATioN
DOVBLES, THEN TRepLES
i THE MEW CAVES ...

AP 30 THE FAsuLIES
THE NEW CAVES wollx

TD EXCAVATE TWO MNEW
CAVES FulkmHel mTO THE
CLIFF, EAcH THE SAWE
SIZE A THEIR EUETING CAVE.

5 4:;;-"' / 1A

THE ovERcRouBIN G,
CVRED ; ™ME FPeofie
N ADTACEWT MNEW

CAVES Soom Folm
A SINGVE LOMMMN Y
OF THEIR CouaBINED
FAWILALS .. .-

—A
2L 4

Anib S0, Witd EBAcH MNEW
GENERATION ; THE CAVE

TYSTEM GRolI OACK
INTD  THE CuFF— ALWAYS
IN THE Shut WAY —
UNTIL AFTER Foul
GENERATIONS ... - «

THeRe Ale 3| FhwinES

WHAT ARE e

cave Peobe

FoRmiING 7
(D LHAT HAS T TO Do

arri PRosasiLrry ()

Tewid BB i RE

Solution to Puzzle No. 26

This algorithm is calculating the sum of series 1
+2+3+4...+ n where nis the number of
stones in the heap. In mathematical notation
Z, the Greek letter capital sigma, is used to
indicate such a sqmmaliun. In this case it would
be written as X —x, where x is the sum of the
saries from 1 lo n. The 1 and n are called the

limits of the sum and are written at the top and
bottom of the sigma.

The algorithm shown makes use of the
agxpression £ —x =% (n+1ln= .+n

2

A Basic program to do the same is:
10 INPUTH
20 P=H
30 P = INT(P/2)

40 M =H = (2+P)
8 H=H + (H:P)
60 FM=0THENH=H - P

Winner of Puzzle No. 26

The winner is: A Moore, High Street, Bala,
Gwynedd, who receives E£10.

ZIGGURAT

The numbers

In their desire to paint a rosy picture of what is in
store for us, many futurologists seem 1o ignore
the greal diflerence beteen "will" and "might”.
Prophesying the fulure is fun, and it can be an
amusing game, as long as we remember not o
take ourselves oo seriously. Neil Ardley’'s book
Health and Medicine (in the World of Tomorrow
Series, 1982, £3.99, 37pp) is an example of a
book which takes itself far foo seriously, in an
area which is the subject of greal debate.
What are we to make of this book, which says
(without any qualifications) thal in tomorrow's

world artificial mbs will work "as well as real
ones or perhaps even better”? Not a might but a
will. Some might say that it does no harm lo give
this to young, unsophisticated, children — after
all they are only children; but we have 1o
consider, nol only the expense, bul more
importantly the style of thought attitudes repre-
sented by such a book. As medicine develops,
so does society: in health care it is now realised
thal to care for a patient does nol need to mean
a recourse lo high lechnology — rather, many
patients are besl treated within the community.

In books like Health and Medicine the human
side seems 1o be forgollen. Respecl for the
individual is lost and a desire lo make humans
as alike as possible appears — deviations from
the normal will be removed. (Though who can
say what is normal?)

in Ardley's world of the future the computer is
averywhere, and one of the functions of the
computers will be to give you advice. There is
still a place for the doctor, though, We are told
that a doctor will be present lo discuss the
resulls of the computer's diagnosis, if the patient
wishes. But, if the computer is so compelent at
diagnosis, one would think it should be able to
discuss its own behaviour.

The section “'Hospilal of the fulure” concermns
an operation to replace a severed arm by

microsurgery. The operation is predicted o be
very intricate because tiny nerve endings and
blood vessels have to be fixed lo each other.
“The robots work firelessly and with great
precision and speed to repair the damage.” Not
wishing to appear o0 anti-human, the author
informs us that human surgeons check the
robols via lelevision and make sure that the
patient remains in good condition. Why are the
surgeons not there? And why must they use
lelevision?

The section "'Bionic people” informs us that,
far artificial limbs, computers will be linked to the
nerves thal normally carry impulses from our
brains to our muscles — a person will only have
to think of a movement and the artificial limb will
perform it. It 15 al this point that Ardley slales
that artificial limbs will be better than the real
thing. Bermard Wolfe (in 1952) wrole a book
Limbo 90, in which he took |deas from the new
science of cybernetics, to produce a future
where young men underwent voluntary ampula-
tion of limbs, lo be replaced by artificial limbs —
because artificial limbs were superior. Limbo 90
was considered in ils day 1o have brought a new
dimension of lerror to science fiction.

Ardley's book shows us how an unrefleclive
enthusiasm for information technology can lead
us to a technological utopia devoid of humanity.

25 NOVEMBER 1982
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SOFTCELLLTD

announce the arrival of

theB Hey 400

A full-stroke typewriter keyboard which completely replaces the Atari 400*

touch-sensitive keyboard. The B Key 400 uses proper typewriter keys, not
calculator keys, and features all Atari* function keys. Retailers will be pleased

to learn thatit's so simple to install, the ownercan do it himselfin only 2 mins.

Butthe bestnews is thatthe B Key 400 will
retail at the amazingly low price of £79.95.

Also fromm Softcell Ltd: 48K Ram
Boards for the Atari 400*. We stock
the most comprehensive up-to-date
software for Atari* home computers.
Contact us now for more information:

SOFTCELLLTD

26 Qreat Cornbow, Halesowen, West
Midlands B63 3AE. Tel. 021-5505065

"Atari 400 and Atari are registered trademarks of Atari Inc
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