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VIDEO SOFTWARE LTD

NEW VIDEO-INDEX NEW
Q. How do you store 57,000
characters in a 16K RAM?
A. Use VIDEO-INDEX.

Catalogue your cassettes, your record collection, references to magazine
articles. Amazingly versatile. Capacity for 1,000 individual references each
of which can generate 57 characters of text. Powerful search facilities once
the index has been created.

How is it done?

The system cannot really fit 57,000 characters in a 16K RAM. It gives the
illusion of doing so by eliminating duplicates. For instance in an index of
articles in computer magazines about the ZX81 certain words occur time
and again. VIDEO-INDEX detects these duplications and thereby con-
serves space.

What do you get?

1. A machine code master program which sits at the top of RAM. This is
initially loaded like a BASIC program

2. A demonstration index containing 1,000 references to articles about the
ZX81 in the popular magazines.

THE ADVENTURE GAME THAT'S FOR REAL !!!!
£6,000 PRlZE' FREE HIT SINGLE! 48K ZX SPECTR

3. A detailed instruction manual (16K ZX81 VERSION NOW AVAILABLE)
Will you be the first to locate the Golden Sundial of Pi in time and space, and be
You may than proceed to create your own catalogues and mqexes and rewarded with the original? Exquisitely crafted by the winner of the De Beers
save them on cassette. This program is fast, efficient and ingenious and is Diamond International Award, from gold, diamond and the most precious of the
by far the best product we have introduced for the ZX81 earth’s riches.
, ;i PIMANIA - where saxophones turn into hangliders, where music meets madness
N.B. There isn't room for a commentary on this cassette so you'll have to and where the Pi Man rules supreme! He'll talk with you, he'll befriend you, he'll
read the manual. ZX81 or ZX80+8K ROM. ZX printer is useful but not betray you, he'll even do the Hokey-Kokey! Animated cartoon graphics! Full
essential. Price £9.95 musical score! Spectacular colour and sound effects! Includes free hit single

“Pimania”, with vocals by Clair Sinclive and the Pi-Men!
It could take you a week to play, it could take you a lifetime! PIMANIA,

STONE LANE “ the best evidence that computer gaming has come of age . . an adventure
STONE LA enthusiast’s dream!” (Computer & Video Games)
KINVER

p STOURBRIDGE, An investment at £ 10 (48K spectrum) 28(1&( zxs1)
WEST MIDLANDS
DY7 6EQ. P

\'/ O SOFTWARE LIMITED Bl VR gy

: ~ Portsmouth PO5 3LR
TeL: KINVER 2462 Std. 038-483-2462 s England

MICHAEL ORWIN'S ZX81 CASSETTES

The best software (by various authors) at

QUOTES CASSETTE 2 CASSETTE 4

“Michael Orwin's £5 Cassette Two is very | Ten games in Basic for 16k ZX81 8 games for 16k
good value. It contains 10 stolid well designed | cassette Two contains Reversi, Awari, Laser | ZX-SCRAMBLE (machine code)
games which work, offer plenty of variety and | Bases Word Mastermind, Rectangles, Crash,

choice, and are fun.” R
o oulette, Pontoon, Penny Shoot -
from the ZX Software review mal:vd ViShooRendiShnkion

in Your Computer, May ‘82 issue. Cassette 2 costs £5.

“I had your Invaders-React cassette |
was delighted with this first cassette.” CASSETTE 3 55\22 and shoogyollrtsa U A R
P. Rubython, London NW10
y 8 programs for 16k ZX81 GUNFIGHT INVADERS
“I have been intending to write to you for | STARSHIP TROJAN (machine code) (machine code)
some days to say how much | enjoy the games Repair your Starship before o
on ‘Cassette One’ which you supplied me with disaster strikes. Hazards in-
earlier this month.” E. H. London SW4 clude asphyxiation, radiation,
escaped biological speci-

' | previously bought your Cassette One mens and plunging into a Su- —
and consider it to be good value for money!” pernova. FUNGALOIDS (machine code) .
Richard Ross-Langley, | STARTREK This version of the well known space | GALAXY INVADERS (machine code)
Managing Director, | adventure game features variable Klingon mobil- | Fleets of swooping and diving alien craft
Mine of Information Ltd. ity, and graphic photo torpedo tracking SNAKEBITE (machine code)

PRINCESS OF KRAAL
An adventure game.
BATTLE Strategy game for 1 to 4 players.

Eat the snake before it eats you. Variable speed 1
(very fast at top speed)

CASSETTE 1 KALABRIASZ World's silliest card game, full of | LIFE (machine code)
(eleven 1k programs) pointless complicated rules. A ZX81 version of the well known game.

CUBE Rubik Cube simulator, with lots of func- | 3D TIC-TAC-TOE (Basic)
machine code: tions including ‘Backstep’. Played on a 4x4 x4 board, this is a game for the
React, Invaders, Phantom aliens, Maze of death, | SECRET MESSAGES This message coding prog- | brain. It is very hard to beat the computer at it
Planet lander, Bouncing letters, Bug splat. ram is very txlp qexi jf. 7 of the 8 games are in machine code, because
Basic: ; MARTIAN CRICKET A simple but addictive game | this is much faster than Basic. (Some of these
IChing, Mastermind, Robots, Basic Hangman. | (totally unlike Earth cricket) in machine code. | games were previously available from J. Stead-
PLUS Large screen versions of Invaders and | The speed is variable, and its top speed is very | man).
Maze of Death, ready for when you get 16k. fast.
Cassette 1 costs £3.80 Cassette 3 costs £5. Cassette 4 costs £5.

Recorded on quality cassettes, sent by first class post, from: SPECTRUM SOFTWARE WANTED
Michael Orwin, Dept P.O.C., 26 Brownlow Rd, Willesden, London NW10 90L (mail order only please)
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You can have Popular Computing Weekly sent
to your home: the subscription rate is £19.95 per
year, for addresses in the UK, £37.40 overseas.

How to submit articles
Articles which are submitted for publication
should not be more than 1000 words long.

All submissions should be typed and a double
space should be left between each line.

Programs should, whenever possible, be
computer printed.

At present we cannot guarantee to return
every submitted article, so please keep a copy.

Accuracy

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

It is more than six months since the
birth of Popular Computing Weekly.
But, in that brief space of time, the
microcomputer market has already
changed out of all recognition.

The Spectrum, which arrived in
April, astounded micro users with its
colour, sound and 16K Ram for the
ridiculously low price of £125. But it
was soon followed by a range of
similar micros such as the Dragon 32,
Commodore 64, Colour Genie and the
Lynx. The amazing has become
almost commonplace.

In response to the changing nature
of the market, Popular Computing
Weekly is’getting bigger. From
November 4 we shall have 32 pages
each week.

This means we shall have even
more programs, more news and more
coverage of the minority machines.
And all for the tremendously low price
of 35p.

Starting next week, we shall have a
Dragon page in each issue. Those
Dragon owners who have been
starved of software can relax at last.

Spectrum, Vic, BBC and ZX81 own-
ers will also find their needs are
catered for each week.

Popular Computing Weekly is going
to be bigger and better than ever.
Order your copy now, before the rush
starts.

Next Week

Can you change the course of history?
Find out in Guy Fawkes — a new game
for 16K Spectrum.

Other features in next week’s issue
include a round-up of ZX81 educational
software. Tony Bridge reviews the
latest educational packages from ICL,
Sci-Soft and others, and concludes that
they could do better.

Also next week, Malcolm Davison

lains how to draw bar-charts to

Puzzle, Arthur.

illustrate your programs.
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[ SPECTRUM COMES TO LIFE! )

ABBEX

THE GAMES PEOPLE

SPOOKYMAN EAT THE PILLS AND KEEP AWAY FROM
THE GHOSTS. EAT THE VITAMINS AND
€rsase CHASE THE GHOSTS. FULL MACHINE

CODE ARCADE ACTION AND SOUND.
DESIGNED TO MAKE YOUR ADRENALINE
RUN HIGH. PRICE £4.95

COSMOS YOU HAVE THE JOB OF PROTECTING A
CONVOY FROM ALIENS AND METEOR
STORMS. WATCH OUT FOR THE SPACE
MINES AS YOU PLAY THIS AMAZING
MACHINE CODE ARCADE ACTION
SIMULATION PROGRAM.  PRICE £4.95

WRITE OR PHONE FOR LIST OF GAMES FOR
OTHER COMPUTERS OR JUST MORE GAMES

e —— —— — — — — — — — — — — — — — —— —— — — — — — — —— — —— — — — —

ABBEX ELECTRONICS LTD

20 ASHLEY COURT, GREAT NORTHWAY. Please send me the following
Tel: 01-203 1465 (Allow 14 days for delivery)

PLEASE COMPLETE IN BLOCK CAPS POST BY DEC 8th and receive your order in time for
NAME (Mr/Mrs/Miss) Ci

ADDRESS
(CARD HOLDERS) &l Spe“(gOKYMAN
POST CODE .. . PHONE NO. E £4.95

payatl 1 ABGEX [] cOosMOs
o e e PRICE £4.95

h to pay by EJ CHEQUE [] VISA (] ACCESS []
P ase debit my cr

ed
\ NUMBEHDDDDDDDDDDDDDDDD d ‘
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SORD Computer Systems will
launch its new home micro-
computer in the UK by the
end of November.

Called the Sord M5, it is
based around the Z80A pro-
cessor with 8K Rom, 4K Ram
and 16K video Ram. Target-
ted mainly for the games mar-
ket, the M5 accepts a range of
plug-in Rom cartridges which
provide games, languages
(Basic or Pips) and utilities.
Two games’ paddles’ are sup-
plied as standard.

Sord M5 with 8K Rom, 4K Ram and 16K video Ram.

Sord in the home

Video output to an ordinary
tv set is in one of four modes:
(a) 40 x 24 character, black
and white; (b) 32 X 24 charac-
ter, 15 colours; (c) 64 X 48
pixel, dot programmable in 15
colours; and (d) 256 x 192
pixel, only two of 15 colours in
any 8 x 8 pixel (one character)

area.

Up to 32 graphics shapes or
‘spirtes’ can be defined giving
the M5 powerful animation
capabilities.

Three individually prog-

rammable voices provide the
tv sound output, making
musical and special games
effects possible.

The Sord M5 measures 102
X 7% x 1Y% inches and has a
moving keyboard. Apart from
the Rom cartridge port it has a
cassette input/output, monitor
video output and parallel prin-
ter output. Launched at the
beginning of October in Japan
there is already a library of 60
games and utilities available
for the MS5. Priced at around
£110 in Japan, the UK price is
expected to be in the region of
£150.

Sord Computer Systems,
founded in 1970, is Japan’s
fastest growing company.
Sales doubled in 1981, and
turn-over in 1982 is estimated
at £40m. The company opened
a UK office on October 1 as a
prelude to launching its range
of microcomputers in this
country. Apart from the M5,
Sord offers a range of 8- and
16-bit business systems.

Nascom’s get
enhanced Basic

LUCAS Logic has produced a
colour board and an enhanced
Basic package for its Nascom
range of microcomputers.

The Advanced Video Con-
troller (AVC) colour board
gives the Nascoms high-
resolution colour graphics in
three formats: a 392 x 256
mode with eight colours, a 784
X 256 mode with two colours
and a combination of both
modes. The AVC, which is
supplied complete with a spe-
cial high-resolution graphics
software package, costs £185
plus VAT.

An enhanced Basic is also
available on cassette for 16K
Nascoms 1, 2 and 3. Enhanced
Basic provides the machines
with more than 75 new com-
mands and functions including
Call, Open, Close, Chain,
Create, Pop and Hex. It can
also cope with up to 255 files.

Lucas’s Peter Horton ex-
plained that the enhanced
Basic is supplied complete
with an exhaustive manual
which gives details of the
machine-code hooks present
on which you can hang your
own routines. “It gives you all
the information you need to
write your own Basic com-
mands for the machine” he
said. The Nascom Enhanced
Basic costs £40 plus VAT.

Hunt Inquiry report
brings Cable tv nearer

CABLE television could be in
operation within three years if
the Government implements
the recommendations of the
Hunt Inquiry report, pub-
lished on October 12.

The main feature of the
proposed guidelines of the
three-man committee, headed
by Lord Hunt, is the lack of
restrictions. The report en-
dorses a cable tv system with
no restriction on advertising
time, no vetting of material
carried and no restriction on
the levels of charges to cus-
tomers.

Setting up a nationwide
cable network would serve
three main purposes, accord-
ing to the report: to relay
BBC, ITV, Channel 4 and
radio broadcasts, to provide
“‘some interactive services of
benefit to business and the
consumer”’, and to provide a
large range of tv programmes
of local or minority interest.

Benefit for the microcompu-
ter user will come from the
second of these three. A multi-
channel cable network could
give easy access to every kind
of information and allow
routine communications be-
tween people, computers,
groups of people and groups of

computers. The way is open to
set up local area computer
networking systems and
armchair buying/selling facili-
ties.

The extent to which cable tv
will be able to fulfil these goals
will depend on the precise
nature of the cables used. A
system using conventional coa-
xial cables could support about
30 channels. One based on
new fibre-optics cable technol-
ogy would be more flexible
and have many more channels.
Which type of cables will be
used has yet to be decided. A
Department of Industry com-
mittee has been set up to
advise on this question but has
still to announce its findings.

Brands Hatch
computer fair

SOUTH East Computers and
Commodore Business
Machines have combined
forces to stage the South East
Pet Show.

The computer fair will be
held at the Kentagon, Brands
Hatch from November 15-17.
For more details contact Nick
Manning, Haydn Manning Ltd
(Tel: 0342 28358).

01-930 3271
Free Prestel
adaptors
get go-ahead

PROIJECT Y, the Prestel plan
to give away 100,000 adaptors,
has been approved by the
Board of British Telecom.
Under the scheme, custom-
ers of an as yet unnamed

financial institution — be-
lieved to be a national building
society — will be given free

adaptors to allow their televi-
sion sets to receive Prestel
information.

The purpose of the package
deal is to encourage more peo-
ple to use British Telecom’s
viewdata service. At present
only some 20,000 customers
can access the system’s
250,000 pages.

Project Y is the result of a
government-backed confer-
ence held in February. If the
final go-ahead is given by the
mystery. institution, the
scheme could be in full swing
by January next year. It is
hoped to install about 2,000
adaptors a month. Each will
incorporate a full alpha-
numeric keyboard to allow full
use of the system.

The plan will run in parallel
with the Micronet 800 scheme
for computer users. But,
where Micronet members will
be able to access Prestel pages,
Prestel users will not be able to
call up Micronet pages.

Free Prestel adaptor.

Beelines flight

terminated

BEELINES, the Bolton-based
suppliers of the Beebox Vic20
expansion unit, has collapsed.

The company called in the
receiver at the beginning of
October. Beelines’ difficulties
were apparently brought on by
the failure of one of its sub-
contractors to supply parts vit-
al for the Beebox unit.

The collapse does not affect
Beelines’ associated company,
B & B Computers, which will
continue trading.
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SIR COMPUTERS LTD

Agents for
ACORN, DRAGON and TORCH COMPUTERS

BBC MICROCOMPUTERS
MODEL ‘A’ £299
MODEL ‘A’ PLUS 32K RAM £339
MODEL ‘B’ £399
MODEL ‘B’ PLUS DISC INTERFACE £479

BBC COMPATIBLE TEAC DISC DRIVES
SINGLE DISC DRIVE £249
DUAL DISC DRIVE £459

TORCH DISC UNIT
This is a complete package including a 280 Processor including 64K
Ram. Dual Disc Drive and the CP/N operating system fully compatible with
all existing CP/M. Requires a Disc, upgraded BBC Model ‘B’ 200.
@® TORCH DISC PACK £1,149

ACORN ATOM
8K Rom + 2K Ram £149.50
8K Rom + 12K Ram £179
16K Rom + 12K Ram £229
1.8A POWER SUPPLY £8.50
ATOM DISC PACK £345

DRAGON 32
DRAGON 32 £189
DRAGON JOYSTICKS (PAIR) £19
All Prices are inclusive of VAT
Please add £7.50 for delivery by Interlink.

SIR COMPUTERS LTD
38 DAN’Y’COED ROAD, CYN COED, CARDIFF
Telephone (0222) 759015

MORETHANATOY ...........

.... AN EDUCATIONAL TOOL

UE, DRAGON 32

THE FAMILY COMPUTER

FOR MUMS, DADS AND
THE PROFESSIONALS

FOR THE KIDS
AND THE BUFFS

MORE POWER

MORE USES

MORE ADVANCED

MORE GRAPHICS

MORE SOUND

MORE COLOURS

All for . . . £199.50 . . . from your authorised dealer in Sutton
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Q70
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00000000 O 00000
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Statacom Limited, 234 High Street, Sutton, Surrey SM1 1NX
01-661 2266 Call us now . . . with your Credit Card Number
PS Now available OKI Microline 80 Printer £270.25 Incl. VAT
and Interface cable.

32K RAM expandable, floppy
disks and printers.

Professional “QWERTY"”
full depression keyboard.
Guaranteed 20m. depressions.

The latest 6809E
micro-processor

5 different resolutions
from low 16 x 32 2
to very high 256 x 192

Full 5 octave range,

255 tones, 31 volume levels.
Allows musical and speech
synthesis.

9 colours,

Microsoft Extended

Colour Basic

©
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- AS SEEN ON THE

BBC COMPUTER PROGRAMME
WHY BUY THE BBC MICROCOMPUTER? ~

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

on Computer Programming.

The BBC Microcomputer also boasts Expansion Capabilities unparalleled in any other

home computer.
Why buy from Data Exchange?

As an authorised distributor, we have large stocks available now, in time for Christmas, and the
new BBC Computer Programming series in January.
Don'’t be disappointed, ORDER NOW, from DATA EXCHANGE

Price list including VAT:
BBC Model A
BBC Model B

£299.00 (+ £5.00 p+p)
£399.00 (+ £5.00 p+p)
Cassette Player £34.00 (+ £2.00 p-+p)
Sekosha Printer £245.00 (+ £4.00 p+p)
Beebstick — all leads included
Prices include post ﬂd patil_n&_ =8

PLEASE SEND ME .

SOFTWARE
Free Invaders game with each machine
purchased.
Full list available on request.

DATA EXCHANGE

41 HAMILTON SQUARE
BIRKENHEAD, MERSEYSIDE L41 5BP.

Tel: 051-647 9185/6

ovis
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Letters

write to Letters, Popular Computing Weekly, Hobhouse Court, 19 Whitcomb Street, London WC2

Mary Goodman,
Mary Goodman

Thank you for publishing my
letter (‘“Some have many
faults” August 12). Almost
immediately I had a letter
from Sinclair’s Customer Re-
lations department in the
name of “Mary Goodman”
asking for a description of my
problems. When I supplied
this, I was asked to return the
latest Ram pack to this lady at
Cambridge who then refunded
my £49.95.

I have had to write off the
cost of “n” letters and return
postages etc, but I can now
afford a Ram pack and a
keyboard from another manu-
facturer.

Your readers may be in-
terested in the Customer Rela-
tions address. It is Mary
Goodman, Customer Rela-
tions, Sinclair Research Ltd, 6
Rings Parade, Cambridge
CB12 1SN.

G D Pearce

5 Orchard Lea
Coxley Wick
Wells
Somerset

In at the
deep end

am most surprised to have

twice seen incomplete and
downright wrong information
in what purports to be an
authoritative, technical in-
formation service.

I refer to issues August 19
and September 9 where Ian
Beardsmore in Peek & poke
states that you cannot poke
characters on to the ZX81
screen display.

In fact, this can easily be
done on a 16K machine with
an expanded display file, by
addressing relative to the sys-
tem variable D File.

The expression Peek 16396
+ 256 * Peek 16397 creates D
File, the address of the first
Newline character (decimal
118) of the display file. Poking
D File + 1 with the appropri-
ate character code fills charac-
ter space (0,0) ie line 0, col-
umn 0; D File + 2 fills (0,1)
and so on, up to D File + 32
for (0,31). Never Poke D File
+ 33 as this contains the next
Newline character. Location
(1,0) then must be Poked at D
File + 34; (1,1) at D File + 35,
etc.

Thus one can easily calcu-

late parameters to Poke any
screen location, always re-
membering that D File+ any
multiple of 33 is to be avoided.
Further, as D File varies mere-
ly with program length, it can
be assigned to a variable to
avoid constant use of the ex-
pression quoted previously.
Try the following:
10 LET D = PEEK 16396 + 256 *
PEEK 16397
20 INPUTN
30 POKED + N, 128
40 GOTO 20
More depth to your replies
in future please.
B Sullivan
12 Aston Road
Earlsdon
Coventry
West Midlands

Perfect partners

Ithough, like Mr P Webb

(Letters, August 19) my
BBC micro was ordered last
December, it was very cool
and delivered in perfect condi-
tion.

1 suspect that Mr Webb was
unlucky enough to receive one
of the last machines to be
made before the changeover
to the current switch-mode
power supply. This seems to
have totally eliminated any
problems arising from over-
heating.

My own experience with the
BBC micro is entirely favour-
able.

J D Robinson
3 The Jinnings
Welwyn Garden City

Backdoor
achievements

ou may be interested to
hear what I consider to be

a very clever ‘backdoor’
achievement by Sinclair. This
is a redesigned circuit board
for their Spectrum computer
which has rendered me the
‘NOT SO PROUD’ owner of a
DK'tronics 32K Ram module
that will not fit the Spectrum.
About five weeks ago, I
received my 16K Spectrum
and noted the requirements
for their upgrade to 48K,
whereby one had to part (after
waiting 12 weeks for delivery)
with the unit and £50. Having
noted the DK’tronics adver-
tisement for their 32K Ram
upgrade, and realised the sim-
plicity of fitting it in your own

home for just £39.95, I jumped
at the chance and ordered one.

The module was fitted and
worked well, until a week
later, when my Spectrum
failed. The Ram upgrade was
removed and the Spectrum re-
turned to Sinclair. Posted on
August 31, I received a brand
new 16K Spectrum on Septem-
ber 14 (only two weeks’ wait,
wow) only to find, horror of
horrors, this model had a
changed circuit board design
which does not allow the sim-
ple “Plug-in facility” of all
Sinclair’s competitors’ add-on
Ram packs.

1 think this matter should be
brought to light immediately
to avoid a lot of people ex-
periencing this problem. I
leave the matter with you and
hope that my letter to DK’tro-
nics is received with sympathy.

Michael Wilson

Flat 1

77 Roxborough Road
Harrow

Middlesex

Looping the loop
with Spectrum

In response to Ian Logan’s

request for “‘bugs” why not

try the following on your Spec-

trum?

10 FORF = 65530 to —65540 STEP
-1

20 PRINTF
30 NEXTF
This 1s a very interesting
feature and it helps to explain
the observation that Int
—65536 gives —1 on the Spec-
trum. (For some reason the
Spectrum appears to be calcu-
lating Int —1 x 10738 which is
indeed —1.)
By changing line 10 (see
below) it can be seen that the
effect is observed only when F
attempts to step: to exactly
—65536. It fails to do this and
instead yields —1 x 10738,
10 FOR F = —65280 to —66000
STEP -256

11 POKE 23692, —1 (REM
AUTO-SCROLL)

12 PAUSE 10

NB 65280 = (65536 —256)

It is of interest that having
looped from -1 x 10738
through to —65536 the loop
stops at the “correct” value.
The explanation of this would
appear to be the way in which
numbers are stored by the
Spectrum.

Integer numbers in the
range + 65535 are stored dif-
ferently from floating point

numbers and numbers outside
this range — see Spectrum
handbook. Thus the loop
prints —65536 on the second
time around but it is really
—(65536 + 1 x 107¥), ie non-
integer format.

A number of other apparent
“bugs” can also be discovered
once this ‘“‘magic number” has
been discovered but I will
leave them for you to discover
since they are only variations
on a theme.

PS Would someone please
tell me if this bug also exists on
the ZX81.

M Mulheron

Dept of Metallurgy
Surrey University
Guildford

Plus que ca
change . ..

Has anyone looked inside a
recent Spectrum? If so,
you will find that the printed
circuit board has been rede-
signed and the ‘‘piggy-back”
method of memory increase
has been eliminated. The addi-
tional 32K memory is now
plugged into empty sockets on
the main board.

However, something is still
amiss with the ULA. Two of
its legs are bent up and wires
run from them to another chip
that has been up-ended and
stuck to the pcb with double-
sided adhesive tape. From this
chip (Nandgate?) further wires
run to other parts of the pcb.
This whole assembly is then
further covered by a piece of
black insulating tape.

Of five Spectrums I know
personally, two no longer
work and one gives poor col-
our. Having seen letters re-
garding the Spectrum in com-
puter magazines already, I can
only say “Here we go again,
Uncle Clive”.

1 do not have a Spectrum on
order and am now considering
other alternative machines.

D Miitchell

24 Arreton Close
Knighton
Leicester

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

A new game for BBC
model B by Jeremy Ruston

tis Hallowe'en, and you are driving down

a lonely road in the heart of Dorset. The
rain beats across your face through the
shattered windscreen and the lightning
crashes across the sky, interfering with
your Sony Walkman. Suddenly, Bessy,
your faithful Mini Metro, gives a disturbing
hiccup and grinds to a sickening stop. The
dashboard lights flicker for a few terrifying
moments, before they are extinguished.

With a frightened start you realise that
you are alone at 11.34 pm on Hallowe’en.
Terror grips you. Your eyes grow accus-
tomed to the frighteningly dark night, the
rainstorm stops, but behind you snowdrifts
are now piling up with alarming speed.
Darkness has turned to bright light. You
realise that the only course open to you is
to trek across the open countryside.

A long time later you find yourself on the
brow of a hill and realise the snowdrifts
have engulfed Bessy. A haunted house
stands in front of you, surrounded by a
forbidding looking forest.

Your only chance of survival is to enter
the house and find a telephone. But, watch
out for the ghosts.

Now we will leave our brave traveller.
The object of the game is to navigate your
way through the house to the telephone.
However, three ghosts are at large in the
house, and they will try to stop you.

The house takes the form of several
interconnected corridors. You have to
travel from one side of the house to the
other, but your choice of direction is limited
by the position of the doors in the corri-
dors.

A plan of the house is presented on the
left-hand side of the screen. Your own
position is marked in blue and that of the
ghosts in white.

Two thirds of the screen is taken up with
a three dimensional view of the corridor
you are in. There is a time limit of one
minute on the game. Elapsed time is
displayed as a red column under the plan
of the house.

The controls are Z for left and X for right,
L to go forwards and J to jump randomly to
another part of the house. The jump facility
may only be used once per game. You
cannot go backwards.

The movement keys only work if there is
a door in the appropriate place, ie you can
only move forwards if there is a door in
front of you. The game ends when the time
is up, the ghosts have got you, or you
reach the telephone.

NB: The game was written for a disc
based model B BBC computer, which only
gives 5.75K under mode 2. Thus the game
has had to be heavily compressed. If you
find the game too fast, alter the value of
Delin line 60.
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LET YOUR SPECTRUM
EARN ITS KEEP

Now available for the 16K and 48K
Spectrum — SPECTRACALC

This remarkable spreadsheet program is an invalu-
able tool not only in its traditional role in financial
planning but also in countless other business,
home, scientific, engineering and technical applica-
tions.

Some of the features that make SPECTRACALC
rather special are: formulae may use any of the
Sinclair functions (not just+,—, x&/) including brack-
ets and logical operators, can mix absolute and
relative co-ordinates and be any length; simple
repeat procedure; line and column insert and delete;
choice of format between 3, 5, 6 & 9 digit columns;
no need to enter zeros; fast calculation and formula
position display. Above all it is easy to learn and
convenient to use once learned.

For cassette and booklet send cheque or postal
order for £12:.95 (COMPUTACALC ZX for ZX81 is
still available for £7.95) to

Silicon Tricks 3 -co“’ 5
2-4 Chichester Rents 6[, L -gk
Chancery Lane l
London WC2A 1EG

STAR DREAMS

48K SPECTRUM SOFTWARE

STARTREK. Save the galaxy from the Klingons. Full Tordial 8 x 8
galaxy, Warpdrive, short and long range scan, status reports,
galactic map, shields, phasers, torpedoes and more.

TOWER OF BRAHMA. Can you solve the ancient Hindu puzzle?

Both programmes on cassette £5.95. As reviewed in Popular
‘Computing Weekly 21 October issue.

DUNGEON. Make your way through a labyrinth of passages,
searching for fabulous treasures, fighting the many denizens of
the underworld.

ASTROSPY. Search the alien ship for the secret weapon, watch
out for the security robots and try to escape to earth. Can you
survive the Astrogun affair?

Both programs on cassette £5.95.

COMPUMAT. Compumat is a powerful program for the setting up
and resolution of a matrix or grid of interdependant calculations.
Based on the popular Visicalc program, Compumat is ideal for
financial planning and engineering applications. Features include
user defined grid size, auto/manual duplication of formulae. Also
row/column totals. Data may be saved on cassette and may also
make use of ZX printer.

Cassette with full instructions £8.95.
9 BAINBRIDGE CLOSE

SEAFORD, EAST SUSSEX
Tel: 0323892157

C.P.S. GAMES

ADVENTURES [SPECTRUM AND ATARI |
HASHA THE THIEF

Try to enter the Potala and steal the golden teapot of the Dalai Lama. There are not
only traps and pitfalls but even some magic trying to stop you from getting to the private
rooms.

THE WIZARD OF SHAM

If you can reach his hide-out, then he will give you the elixir of life. Travel through the
jungle, the ghost town of Sham and find the secret entrance to the temple. in which the
wizard hides. Once in the temple you will need all your skills and determination to avoid
the dangers awaiting you. You may meet the wizard in the end, but we doubt it . . .

THE FOURTH KIND

Can you manage to communicate with the extra-terrestrials and obtain from them the
universal medicine for eternal life? This is not only an adventure but will test also your
skills in trying to overcome what would seem to be impossible communication
problems.

THE 7 CITIES OF CIBOLA

These famous cities, where the Spanish Jesuites found their gold, are situated
in the South ungle. Their whereabouts have been lost for

several centuries, and nobody has found them ever since. Can you survive in this

exhausting climate and find at least some treasure? And, if you find it, will you still be

strong enough to get back with your gold? There is not only the climate; indians,

poisonous animals, secret religious sects and many more.

THE DOMED CITY

You are travelling through unmapped territory and your way is blocked by a giant ant
heap. By a freak mutation these ants are as big as you and there is only one way open;
through the ant's lair. Some ants are friendly, others are aggressive, and your weapons
are not much help: your survival depends on skill, anticipation and cunning. Will you
succeed?

THE TOWER OF BRASHT

One member of your expedition has been taken prisoner by the Kharrs, a cruel tribe
living near the edge of civilisation. You must choose a few companions from your team,
and try to get the prisoner out. Success or failure will depend on whom you choose and
how they are equipped. This D&D type adventure is difficult and will take you some time
to play. It can be used as a roleplaying adventure, with as many players as there can be
members of the team.

THE GHOST OF RADUN

In the old, half ruined castle of Radun, a large treasure is buried. Many have tried to find
it, but none have ever returned to tell the tale. It is rumoured that the treasure is
guarded by a ghost, who appears when least expected, and makes sure that the
treasure hunter can no longer return. This adventure is definitely not for the weak-
hearted and we strongly advise not to play it after nightfall, especially not when you are
alone in the house.

ADVENTURES FOR THE VERY YOUNG:

There is no longer any need for very young children to gaze wistfully at a computer they
are not allowed to touch.

This new series of adventures is mainly based on graphics, but follows the traditional
pattern of an adventure game. There are some elementary instructions for which a bit
of help from the grown ups may be needed. If you want to see some little eyes light
up...

p
PETER RABBIT AND THE MAGIC CARROT

Peter Rabbit goes on a quest for the magic carrot. It is rumoured that any rabbit taking
one bite of that carrot gets an extra twenty years of life.

Peter has to go through the big forest, meets nice (and not so nice) friends, deals with a
dwarf, gets help from old man oak, etc . . .

Will he get to the cave and find the magic carrot?

PETER RABBIT AND FATHER WILLOW

Father Willow has been damaged by vandals, and is now in a bit of a state. Peter
Rabbit goes in pursuit of the vandals. They know and try'not only to escape but to stop
Peter Rabbit from following them. Luckily the latter gets help from the other trees, who
heard about the story. But will he find the vandals and have them locked up?

PETER RABBIT AND THE NAUGHTY OWL

Jimmy the Owl has been unsufferable of late. The Council of the Meadows sends Peter
Rabbit on an axgedi(iov\ to find the Master of the Owils, in order to have Jimmy taught
some manners. The Master lives very far away and its quite an adventure getting there.
Will Peter Rabbit come back without having seen the Master and thus Jimmy remain a
nuisance?

It now transpires that the Peter Rabbit Adventures can be dangerously addictive to
grown ups . . .

TUMMY DIGS

Complementing the Peter Rabbit series, a new series on Tummy Digs, a little dwarf:
As with the Peter Rabbit games, the adventures are very easy (basically a maze) with
graphics and it is up to the kids to invent the story themselves, after an introduction has
been given.

TUMMY DIGS GOES SHOPPING

Make a shopping list, walk out of the forest and shop in town. You must find the shops,
pay for your purchases and make sure that you can carry it all. Also, don't run out of
money . .

TUMMY DIGS GOES WALKING IN THE FOREST
Have a pleasant but adventurous walk in the forest. Meet some animals and plants,
have a chat, and make sure you are home in time for bath and dinner.

WAR GAMES Al with full graphics of the battle field, and inclusive of manual.

KING ARTHUR

Britain in the sixth century . . . THE ANGLES AND SAXONS are marauding through the
Country, leaving behind a trail of biood and devastation. In the South a man is gathering
troops and fitting them out. His name is Arthur. You take his role in this fascinating
wargame. Will you be able to win all the batties he won and free Britain from the
plundering marauders? How good are you at commanding troops, finding the enemy
and bring him to battle, sifting information, seeing through the fog of war, deploying
your troops and many more similar skills?

BATTLE OF THE BULGE

Ardennes, 1944. The famous “von Rundstedt” offensive.

BATTLE OF THE RIVER PLATE

A simulation of this well known sea battle.

CONVOY

You are the commodore of a convoy under attack from submarines. Instant decisions
are required and if you hesitate too long the damage might be worse. Try and locate the
enemy and destroy him. Not easy ... Again graphics, but combined with verbal
information.

All these games are available for ATARI 16K and SPECTRUM 16K
Some of the games will load different programs successively and are thus
much larger than 16K.

All C.P.S. Games, except those for children, are priced at £9.50. The Peter
Rabbit and Tummy Digs games are now £4.50.

C.P.S. 14 Britton St., London EC1M 5NQ (01-251 3090)
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David Kelly talks to Bob
Denton — the man behind
Micronet 800.

Two months after Bob Denton and Richard
Hease got together to set up Prism Micro-
products, the company seems set to tie up
a sizeable slice of the micro market.

Prism has been appointed the sole UK
wholesaler of the Sinclair range of pro-
ducts. It will shortly be expanding to sell
non-Sinclair ZX81 software and hardware,
and soon software for other machines.

On January 1, 1983, Prism launches
Micronet 800 (Popular Computing Weekly,
September 23), an ambitious new Prestel-
linked database. Micronet will, for the cost
of a local telephone call, bring news,
reviews and hundreds of computer prog-
rams within easy reach of your micro-
computer.

The microchip first announced itself to
Bob in 1972 when he worked for a cash
register manufacturing company. The
traumatic effect the microprocessor has
had on that industry convinced him that
here was something important.

Bob Denton changed industries to be-
come marketing manager for Texas Instru-
ments, supervising the launch of the T199/
4. After that, he helped launch Mattel
Intelivision, tried to save the ailing Tandata
Prestel operation and most recently was
Dragon’s director of Sales and Marketing
during the launch of the successful Dragon
32 machine.

In February this year he set up an
electronics magazine, on Prestel. Called
Electronics Insight the magazine was nev-
er available as hard copy — only as pages
which could be viewed on Prestel.

Then Bob met Richard Hease — Chair-
man of ECC and EMAP Publications. They
realised that, although coming from diffe-
rent directions, they both wanted to set up
a Prestel software network.

In June, EMAP’s Prestel division, Tele-
map, bought up Electronic Insight. These
two systems, now under the control of
Prism, are being expanded and enhanced
and will form the basis of Micronet 800.

Ownership of Prism is split between
Richard Hease, its chairman, and Bob, its
managing director. They reckon to expand
the Telemap system from its current 3,000
Prestel pages up to the Micronet system

Street Life Street Life Street Life Street Life

New Year sees
in Prestel-linked

Micronet 800
database

which it is hoped will have 30,000 pages
when it is launched in the new year. In
mid-1983 the system will be gatewayed
on to a GEC 4082 main-frame to provide a
database of up to 150,000 pages.

Bob Denton is confident that Micronet
can attract over 100,000 members in the
first three years of its operation. Telemap
gets 60,000 accesses to its pages each
month from the 18,000 Prestel users which
puts it into the top 20 information providers
on Prestel. To get the hoped for number of
subscribers Micronet is going to have to
provide top quality information and soft-
ware easily and at low cost.

“At first, all we wanted to be was the
catalyst in the setting up of a system like
Micronet”, says Bob. “In the event we
ended up doing it ourselves. Micronet will
do most of the things that satellite tv will do
— teleshopping, armchair banking, elec-
tronic mail — at a fraction of the cost.
There are now over 200,000 micros in use
in the UK. Connection to Micronet by
phone, using a small adaptor, will bring
your computer to life!”

Micronet 800's Bob Denton.

Micronet will cost £1 a week to members
with a joining fee of around £50. For your
money Micronet gives you access to the
current Prestel network, news and com-
ment, an educational software library and
hundreds of programs to download, listed
according to machine. But, Prestel sub-
scribers will not be able to call up Micronet
pages.

The cost of the system is raised from the
quarterly membership fee and from adver-
tising space sold on the pages. Much of
the information and many of the programs
held will be available free of charge.
Authors’ royalties will be levied, where

Street Life Street Life

applicable, and billed quarterly.

Most of the national and regional user
groups will have bulletin boards for club
news. It will also be possible to purchase
both hardware and software using the
system — the order is keyed in together
with the purchaser's name, address and
credit card number.

“The major problem”, says Bob, “has
been adaptors to connect the micro to the
phone. We are going to manufacture
adaptors compatible with every micro that
has a population greater than 25,000.”
Provision of the Micronet adaptor is in-
cluded in the joining fee.

Prism has developed three basic gener-
al-purpose hardware adaptors that will
connect to a micro via an RS232 interface:
a basic modem, an acoustic modem and
an intelligent unit (including an auto-dial
facility.

Each of the major micro manufacturers
has been approached by Prism. The fol-
lowing is a list of machines and the
expected month by which a Micronet
adaptor should be available: ZX81
(March), Spectrum (March), Apple (Jan),
BBC (Jan), TRS-80 (March), Commodore
3000, 4000 and 8000 (Jan), Commodore
64, 500 and 700 (March), Research
Machines 380Z (Jan), Dragon-32 (June).

Adaptors are being manufactured, avail-
able in the first quarter of 1983, for Sirius,
ICL, Rare, IBM, Superbrain and Dec
machines. Adaptors for Sharp, Nascom,
Texas Instruments, NewBrain, Atari, Lynx
and Osborne are yet to be finalised.

Prism plans to manufacture 100,000
adaptors, 20,000 in the first year. Bob
hopes that the supply of adaptors will be a
short term activity for Prism. “As Micronet
takes off, more and more machines — like
the Torch — will supply their own built-in
adaptors.”

It will cost the Micronet consortium —
Prestel, EMAP, ECC and Prism — about
£3m to get the scheme off the ground, and
a further £72m per year to keep it running.
“We are probably not going to make a big
profit in year one,” said Bob. “What we
have to do is to make it as painless as
possible to join and to provide a wide
range of services.

As Micronet expands so will Prism’'s
conventional retailing outlets. After seven
weeks' trading, the company is selling over
350 ZX81s a day. “‘Our privileged position
with Sinclair to some extent will make
Prism the arbiter of which add-ons and
software are and are not bought.

*“Soon Prism will be selling software for
other micros. Our sales force will be
marketing computer cassettes like the
music business — there may even be a
top 10 chart”, says Bob. “In a way the two
parts of Prism — telesoftware and conven-
tional retailing — conflict. But we will be
able to use Micronet as a software testing
ground. We will know how often each
game on Micronet is accessed. The most
popular game will then be pushed in the
retail outlets as ‘Cassette of the Month'’.

“Prism”, enthused Bob, “*has both ends
of the market and intends to become very
much a force to be reckoned with.”
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hen a company in the automobile

industry launches a new car that is
essentially the same as another car, it is
known as badge engineering.

The Timex-Sinclair 1000, which costs
$99.95 and was launched in the US last
month, certainly has a different badge from
the ZX81. But it also boasts twice as much
memory.

Timex, who assemble the ZX81 and
Spectrum at its plant in Dundee for Sinc-
lair, has emerged as the Timex Computer
Corporation. Its first micro, built under
licence from Sinclair, is only for sale in the
US. It will not be sold in the UK.

The first difference to note after the
badge is some of the keyboard wording.
There are no extra functions, but Rubout
and Newline are replaced by Delete and
Enter. Presumably these words are
thought to be more common to computer-
aware Americans.

All those other ZX81 features are there,
however — the membrane keyboard, the
black case, the fragile jack sockets and the
unplated edge connector. Sorry to go on
about the badge, but | also noticed the
raised letters ZX81 are missing. Does this
mean Timex has produced its own mould
for the case or has the original been
altered?

Turning over the Timex 1000 reveals a
small switch marked “CH2/CH3”. How
many devices can you plug into your
television? Would it not be nice if the video
cassette, tv game, Teletext tuner and
computer(s) did not all appear on channel
36? With all the extra tv stations in
America to add to the problem, a channel
select switch is more of a necessity than a
luxury. The final external difference | could
spot was some white lettering referring to
FCC rules and radio interference, and
those dreaded words “NO USER SER-
VICEABLE PARTS INSIDE”.

When the case comes apart the first
difference from the ZX81 is a layer of metal
coating on the inside of the plastic mould-
ing, earthed via two springy metal strips
protruding from the circuit board. My im-
mediate thought was that this might im-
prove saving and loading by reducing the
interference which can occur with certain
juxtapositions of tv, cassette and compu-
ter. This was not the case, however, as |
soon managed to position the equipment
so as to render my most reliable tape
unioadable. The Americans are touchy
about radio interference and this neat

method of screening is probably required
to pass the Federal Communications
Committee regulations which are referred
to on the underside of the machine.

Using a portable VHF radio | checked
the Timex for pollution of the airwaves. It
was almost silent in comparison with my
own Sinclair ZX81.

Bird’s eye view of Timex 1000.

The Timex 1000 circuit board is marked
“Issue 3” and “ZX81”. The layout is
neater than earlier boards, but with the
exception of the Ram and a few extra
components, the pcb is identical to a
ZX81. If you have built a Sinclair kit you will
already be aware that some additional
parts convert any ZX81 to American (or
French) tv standards, although the mod-
ulator must be of a different type.

More interference suppression is pro-
vided on the 9-volt input (two coils and a
capacitor) and the ear and mic sockets
(capacitors). The only major physical dif-
ference between the two machines is a
large 2K static Ram chip soldered firmly
into the same area that is normally occu-
pied with the ZX81’s 1K chip.

What about the Rom? | loaded its
contents into an array and then checked it
off against a new ZX81 Rom (the one
without the bug). This is the sort of boring
task that computers are very good at,
leaving us humans free for more rewarding
tasks such as doing the washing up. When
we both had finished, the ZX81 confirmed
an exact match between the Roms.

The next problem was to get the Timex
up and running. Without an American
television, | needed to use a different
modulator. So | hooked up a screened
lead from a point on the Timex board
marked UK2 and took it to the input of my
own Sinclair modulator, suitably discon-
nected from its host computer. Applying

Reviews

Collaboration
gives birth to a
doubled memory

Jeff Naylor looks at the Timex-Sinclair 1000 and
compares it with the ZX81.

power to this botch-up produced the famil-
iar cursor, but the television was struggling
to lock on to only 525 lines.

A study of the manual reveals a system
variable called Margin, containing the
number of blank lines generated. This is
loaded with either 55 or 31 lines each time
a tv frame is output. The keyboard scan-
ning routine also detects if a resistor called
R30 is pulling pin 22 of the ULA down to
earth.

The practical upshot of this is, if R30 is in
place, the computer produces 525-line
pictures. Remove the resistor and you
have a 625-line machine! Thus, anyone
who acquired a Timex 1000 could use a
monitor. A discarded black and white video
game might provide a cheap UK modulator
to turn it into a 2K ZX81.

So, what difference does the extra mem-
ory make? In fact, as the operating system
uses upwards of 160 bytes just to work,
the Timex 1000 has more than twice as
much space as a ZX81.

When Sinclair introduced his low-priced
machine, the cost of memory was very
high. So the ZX81 Rom goes to great
lengths to actually make a 1K computer
work; notably by setting a minimal display
file if there is less than 3" bytes available.

A full screen (768 bytes) leaves no room

Underneath the Timex 1000.
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for a program of any size in a 1K machine.
The first advantage of a 2K machine is that
simple programs can use the whole
screen. But, if you wish to write a longer
listing, extra room can be borrowed by
keeping screen displays to the absolute
minimum.

There is no denying the sense of
achievement in squeezing a crash-proof
program into a limited space, but the tricks
needed to do this in 1K lead to quirky,
inelegant programs which are difficult to
understand. The Timex 1000 will be a
better learning machine, and | believe that
“lack of memory” frustration will be
reached much later. Many Timex owners
will never buy a Ram pack, but move to
another computer when they need to
expand.

Any serious data storage is still out of
the question, but software possibilities,
especially machine code games, are
greatly enhanced. Many commercial pros-
pects must exist with the size of the
American market. For example, a game
such as Artic's Galaxians occupies little
over 3'2K, and includes a very elaborate
title page. A slimmed down version could
perhaps be fitted into 2K, especially as it
uses less than the full screen. A full feature
invader game should easily fit into 2K if
alternate screen lines are used.

The ZX81 has already found a place in
the American computer market. The Timex
1000 should, if pricing and marketing are
right, take over to great effect as a cheap
consumable for Americans who are cu-
rious about computers.

Magic from the little blackbox

Beebstick Micrex, 54 Linley Road, Alsa-
ger, Stoke-on-Trent, Staffordshire, Tel:
Alsager 77270.

Price £29.95 inc VAT and packaging.

The Beebstick comes in a strong card-
board box, well packed with poly-
styrene for protection. It also has a cassette
with various demonstration programs suit-
able for a model A machine, fitted with an
analogue to digital converter, or a model B.

The instructions on the Beebstick’s use
are very simple. First, plug in the joystick to
the D shaped, multipin socket at the back.
Then read the instructions on how to
adjust your programs to accommodate the
Beebstick by using the BBC Basic vari-
ables Adval0to Adval2. AdvalO returns a 2
if the fire button has been pressed, Adval1
returns a value between 0 and 65535 for
the horizontal value and Adval2 the same
for the vertical value.

The range of numbers returned by the
Beebstick are so great that they need to be
scaled down to allow the user to move

Beebstick.
from one dot to another. But, this is clearly
explained in the instructions.

The demonstration programs on the
accompanying cassette are simple, but
show the usefulness of the Beebstick. The
Sketch program is my favourite as | was
able to amaze my six-year-old by drawing
her name on the screen in normal hand-
writing.

The Beebstick itself is very easy to use.
It is very similar to those joysticks used for
controlling model planes.

The stick is spring loaded into the middle

position and the fire button on the top left
hand corner is in easy reach. The black
box is 6 x 3 x 2 inches. The ribbon cable
provided is a generous two feet six inches
and consists of a 15-way ribbon cable with
D type plug on the end.

Conclusion

This one of the reviews | enjoyed doing as
the device is so simple to understand and
use. It is robust, useful, and reasonably
priced. Micrex would like to hear of its use
for handicapped people. SA

ZX81 Graphics Rom

4K Graphics Rom

Kayde Electronic Systems Ltd, The Con-
ge, Great Yarmouth, Norfolk, Tel: 0493-
55253.

ZX81

Price: £29.95 inc VAT.

The Kayde 4K graphics Rom gives the
ZX81 a choice of eight different character
sets, selectable by Usr calls. Kayde has
also taken the sensible course of issuing
software to take advantage of the board.

Fitting the board is not simple. You must
unplug the Rom from the Sinclair main
board, plug it into the graphics board and
solder four wires to the main pcb. Not a job
for the beginner, but someone at your local
user club would probably do it for you. The
instructions are faultless.

Once installed, a Rand Usr X will select
one of the character sets. Character set
number 1 is the standard Sinclair set,
number 2 contains various faces and
musical symbols (but no numbers or let-
ters) while number 3 contains some Pac-
man symbols, digits and the playing card
symbols. Number 4 gives you upper and
lower case letters and punctuation sym-
bols, but no digits, number 5 gives you an
assortment of graphic symbols, letters and
digits and number 6 contains more Pac-
man symbols and letters and digits. Num-
ber 7 gives you all the asteroids characters
and digits and finally number 8 gives you
digits and an assortment of games sym-
bols.

Only one of the sets can be on the
screen at the same time, giving a funny

Improving Spectrum

Abacus Controller

Abacus Electronics, 186 St Helen’s Ave-
nue, Swansea, West Glamorgan.
Spectrum

Price £14.95

When the Spectrum was first announced,
many people speculated on the possible
add-ons that would be offered for it, given
that the bottom had fallen out of the market
for keyboards/add on Rams and high
resolution graphics. Of all the Spectrum
hardware items | have reviewed, this one
most impressed me and is the only one |
shall always use.

There are two serious design faults with
the Spectrum. One is the need to unplug
the cassette plug not being used — which
is ludicrous on a machine of this calibre —
and the other is the silent beeper. This
simple device solves both those problems,
and makes the Spectrum a much nicer
machine in the process.

The Abacus Controller is fitted with one
socket, one switch and five flying leads. To
use it, you unplug the power socket from
the back of the Spectrum and push it into a
similar socket on the Controller. Sinclair's
cassette leads can be discarded, as two
Controller leads go into the Spectrum's
cassette sockets, while another two con-
nect to similar sockets on the cassette
recorder. Once the power lead from the
Controller is plugged into the Spectrum,
you are ready for business.

The Controller has a three position
rotary switch, labelled Load, Save and
Amp. The switch is set to the first two
positions when Loading and Saving. The
Amp position is used when an amplifier is
required for the Beeper.

The volume control for the beeper is
accessed with a small screwdriver through
a hole in the case — a serious inconveni-
ence.

The device also amplifies the cassette
signals, so you have to adjust the volume
levels on your cassette recorder.
Summary
All Spectrum owners should seriously con-
sider buying an Abacus Controller, or an
equivalent, but only when Abacus has
been lobbied to supply longer leads. JR

appearance to program listings! | was
sorry to see that none of the sets made
any use of the Plot statement — it would
have been nice if the Piot command would
give some sort of recognisable result.
Also available is Kayde's version of
Pacman, Peckman (£5.95) which takes
advantage of the facilities of the graphics
Rom. It was a pity | reviewed Acornsoft's
Pacman for the BBC Computer on the
same day, but Kayde's version is still
excellent, given the limitations of the ZX81
even with the graphics Rom. | can’t wait to
see Kayde's version for the Spectrum.

Summary

These two products improve the ZX81
beyond all recognition for games playing. If
that is your forte, you should give serious
thought to both products. JR
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Open Forum

Open Forum is for you to publish you
It is important that your programs are bug free before you
Contributions should be sent to: Popular Compu

r programs and ideas.
send them in. We cannot test all of them.
ting Weekly, Hobhouse Court,

19 Whitcomb Street, London WC2H 7HF.

How to contribute

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

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

(The usual fee is £5.)

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

The program will be well documented,
the documentation being typed with a
double spacing between each line.
The documentation should start with a
general description of the program and
then give some detail of how the
program has been constructed and of
its special features.

Listings taken from a ZX Printer should
be cut into convenient lengths and
carefully stuck down on to white paper,
avoiding any creasing.

Please enclose a stamped,
self-addressed envelope.

Cypher
on ZX81

This program is a computerised version
of an extremely secure cypher system
used by a 16th Century French crypto-
grapher, Blaise de Vigenére, while travell-
ing widely in Europe on diplomatic service.

Unlike a monoalphabetic substitution
cypher, in which each letter of the mes-
sage is always represented by the same
letter — for example, “a” equals “f’, “g”
equals “I”, etc. — in a Vigenére cypher
each letter is represented by a letter which
is dependent on a keyword known only to
the originator of the message and the
addressee.

This keyword determines which column
of Vigenere table (see Fig. 1) will be used
when transposing the letters of the mes-
sage, and thereby provides an extremely
secure means of passing a message to a

friend, or of keeping records secret from
inquisitive snoopers.
Program notes (fig. 2)

40 to 130 set up the Vigenere table.
140 to 250 accept the message to be encyphered or
decyphered.
260 to 310 determine whether to encypher or de-
cypher.
320 to 430 constitute the encypher routine.
440 to 560 constitute the decypher routine.

To use the program

(1) You and your correspondent agree on
a keyword or phrase, for example:
NOWISTHETIME (Note . . . No spaces
or punctuation marks).

(2) Feed in the program.

(3) Follow the instructions in the program.

(4) Copy the result of the encypherment or
decypherment.

Examples of messages are shown in Figs
3&4.

‘s
ZABCDEFGHIJKLMNOPARSTUVUWXY
Fig. 1 De Vigenére Table.

1@ REM POLYRLPHABETIC SUBSTITU
TION CYPHER

S51@ IF Z>LEN K§ THEN LET Z=Z-LE
®

520 FOR X=1 TO 26

530 IF _RICODE K$(Z) -37.X

M& (W) -37_THEM PRINT CHRS
540 NEXT X

S50 NEXT U
=560 GOTC 14@

Fig. 2 Polyalphabetic Substitution Cypher
Program.

=CODE
+371;

ENTER_KEYWORD
NOWISTHET IME

ENTER MESSAGE
HARVEFOUNDTHEGOLDBRINGP ICKSANDSHO
VELSJDE

ENCYPHER/DECYPHER? (ENTER E OR D}
ENCYPHERED MESSAGE READS: -

JORMXHBRUBT ITCHLTKPRIXUGXGUUULDS
SMNUNCA

Fig 3 Encypherment.

ENTER KEYUWORD
ROVISTHET IME

ENTER MESSAGE
UOBMXHBRUWET ITCHLTKPRZXUGXGWUULOS
SHMXUWCR

P ENCYPHER/DECYPHER? (ENTER E OR
2]

DECYPHERED MESSAGE READS: -
SEESFOUNDTHEGOLDBRINGPICKSRNDSHO
ENTER KEYUWORD
Fig. 4 Decypherment.

Cypher
by Alan Croy

2@ REM AUTHOR: - B.0.CROY
3@ REM CREATE SUBSTITUTION TRB
4@ FAST
S@ ©IH
50 LET
7@ FOR
20 LET
399 FOR
100 LET
110 _IF A AILK
Y=RII.K) -
20 NEXT
3@ NEXT_I
4@ REM START MESSAGE ROUTINE
50 PRINT
50 PRINT
7@ SLOW
PRINT ENTER KEYWORD"
PUT K%
2@ PRINT K$
PRINT
PRINT ENTER MESSAGE"
INPUT M$
PRINT M$
S® PRINT
PRINT “ ENCYPHER/DECYFPHER?
(ENTER E OR DI
7 NPUT &
© THEN GOTO
- THEN GOTO
o 2
REM_ENCYPHER ROUTINE
FAST
ENCYPHERED MESSAGE

LET S=5+1
IF S>LEN K$ THEN LET S$=5-1E

LET T=T+1
PRINT CHR$ _ (37+A(CODE K$(S)
CODE_M$ (T3 =571 4

F T=LEN M% THEN GOT
Zoro Sea T St
REM DECYPHER ROUTINE
FAST
LET z=0
47@ PRINT " DECYPHERED MESSAGE
45@ PRINT

490 FOR W=1 TO LEN M$
@ LET Z=Z+1

3D Graphics

on ZX81

Until a three dimensional television is
available true 3D plotting is impossible. By
using the principles involved in simple
geometry, however, movement in three
dimensions can be simulated. The func-
tions involved are scaling, perspective and
rotation, all of which can be carried out
using some very simple equations and
functions such as Sin and Cos.

The example program given at the end
of the article is written for a ZX81. It may
be used on any computer with Plot or
some such equivalent statement such as

14
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Set. A number of variables are used in the
program which will need special altera-
tion for other machines, they are:

MX and MY; the maximum x- and y-
coordinates.

CX and CY; the centre about which the
shapes are plotted. For convenience these
are set to the middle of the screen, at
2MX and 2MY.

X(n), Y(n) and Z(n); the X, Y and Z
coordinates of the point. Only the X and Y
coordinates are plotted; the Z is used to
calculate perspective.

Plot works with two parameters, X and
Y. These allow two dimensions. The Z axis
can be imagined as being at right angles to
the other axes, coming directly out, from
the centre of the screen. A positive Z
coordinate denotes a position in front of
the tv; a negative Z is behind the picture.
The greater the Z coordinate the closer the
image will appear to be.

Most computers have the zero points on
the axes at a corner of the screen, which
is not very convenient for functions. There-
fore a false centre must be set up, usually
in the centre of the image. In the illustration
program CX and CY denote the artificial
centre. To account for this a point X, Y,
where X and Y are relative to CX and CY
would be plotted as:

PLOT CX+X, CY+Y

When a point is plotted in the program
the array coordinates are not used in the
Plot statement; X and Y are used instead;
X(), Y() and Z() are used to calculate the
final position. If a number of complex
shapes must be moved around, it is
simpler to have a separate centre for each
shape.

This is the process which determines
whether a point lies within the legal limits
for the Plot statement. A point is illegal if,
with CX and CY added, the point is greater
than the MX and MY limits or less than
zero. Plotting outside these limits will
normally cause an error.

The Z coordinate is used as an offset to
calculate for perspective. If Z() is positive
then the point is further away from the
centre than if Z would be zero. F is used to
multiply a point to calculate the offset. |
used 2 if Z was positive, 0.5 if it was
negative or 1 if it was zero. You should
change this according to taste.

If the entire shape is to be moved by a
certain amount without the relationship of
individual points being changed, then it is
simpler to alter the centre about which the
shape is plotted. If rotation, stretching or
shearing is needed then the following
simple mathematical functions should be
used.

Rotation.

If a shape needs rotating about any axis
by N degrees or radians, depending on
your computer, the following functions
need to be used.

Rotation about the Z axis.
X=X*COS(N)—Y+SIN(N)
Y=Y+SINN(N)+X+COS(N)
2=z

Rotation about the X axis
Y=Y*COS(N)—2Z+SIN(N)
Z=Z+SIN(N)+Y*COS(N)

X=X

Open Forum

Rotation about the Y axis
X=X+COS(N)—Z*SIN(N)
Z=Z+SIN(N)+X*COS(N)

Objects may be stretched in any direc-

tion by increasing the X, Y or Z coordinates
by any amount.

Shearing involves adding the Y coordin-
ate to the X or Z coordinate and stretching
by 45°.

& 1@ REM 3D DEMO.R.ESMOND 27.9.8

1 REM SPRACE ONLY THE
PO TS RRE PLDTTED THEY ARE NOT
JOINED
z EEH ZXBé VERSION

5XHU
NN
nn

P

J
<X MLL XX XX DINLXOOT T
Nﬁhgnﬂmmmn--arua--< ix

MhpRRUNKAUNRI 0000 I
o

5
+
4
1
|

IS

& ¢
NEXT F
REH PLOT FRONT UVIEW

cga E-3 To0n

LET SF=1

REM_SCALE FOR PERSPECT IVE
IF SGN Z(F) =3 THEM LET SF=1

3@ IF SGN Z(F)=-1 THEN LET SF=

35 REM CALCULATE TRUE POSN
4@ LET X=X(F) #SF+C

S8 LET Y= YlF)*<F+CY

ASS REM CLIP

S0

B R R

1253 IF_(X>MX OR X<@) OR (Y>MY O
@) THEN GOTC 1@9@
PLDT W

GDT RL

REM STRETCH IT

FOR F=1 70O 8

LET XI(F)=X{F}+ (456N X(F))

m

REH NOU IN Y AND Z AXES
TO 8

LET Y(F)-Y(F)i(i*SGN Y(F))
LET Z(F)=Z(F)+(4356N Z(F)

F
LET RL =1228

REH ROTATE IT BY 4S5 DEGS=1(4
BiPI)RHDS

uT
RD (CSJIBB{PI)
FDR F=t-TH
LET Y=Y (F) #SIN RO+X(F) 2COS
1260 LET X=X (F) #COS RO-Y (F) £#SIN

i27@ LET X (F) =X
V(F)-Y

E NE
1389 LET RL—QSSQ
131e GOTO 101e

800

mmm\mmmﬁ»kuvvwr»»»sﬂs

D
ONOR!

UVARIABLE RL IS USED UITH GO
TO RL INSTERD OF GOSUl

3D Graphlcs
by Andrew Esmond

Donkey

on ZX81
Donkey Kong is an original game of
rescuing a ‘damsel in distress’ from the
clutches of King Kong..

You control a little man and you have to
climb up ladders and along girders to
rescue the princess. But unfortunately all
sorts of things seem to get in your way,
including barrels which roll along the gir-
ders. There are several holes in each
girder which you must leap over otherwise
you fall down with stunning effects. |

If you manage to reach the princess, a
love heart appears but is cracked as Kong

grabs the princess back into his clutches.
Your score is displayed when you reach
the princess and varies depending on how
quickly you reach the princess. Don't be
scared by the beating of Kong's chest
otherwise you may lose your concentra-
tion.

Here is a tip on jumping over barrels.
Wait till the barrel is directly in front or
behind you before you attempt to leap over
it. Be quick on the button as the next barrel
rolls towards you. Lastly, make sure you
do not hang around near the end of the
screen, otherwise you may be hit as the
barrels change direction.

Controls — ‘5'-LEFT, ‘8-RIGHT, ‘7'-
CLIMB, ‘I-JUMP RIGHT, ‘T-JUMP LEFT.

s T
XX XH
H H

H H
gx KKK KKK KK KKK KKK KKK KKK KK

Pxx ngxgxx?(x\xxx ]

a
HXX XXXXX XXXXXXX % Xxxxxkxxxxn

H
H
H
Axx xRxxRxxRx xR o i XXXH
H
o | ] H
X XXX\(YXK)\)\YXXXXX\(‘AXKX4‘%)\)(%‘&\'.\("1
oo ] B

o HELF

HXXXXH
] H
H

HX XXX
H

Qoo
XXNNX NNNNNNNXN

The game uses a 24-line screen which is done

by having a ‘POKE 16418,0’ in the program.

Main Variables —

S-SCORE, G-BONUS, C/D/F/E-BARRELS,
A/B-YOUR POSITION

U$/B$/A$GS$-check to see what you are hit-
ting.

350-510 MAIN GAME ROUTINE, 6000

LADDER CLIMBING

7000-8020 JUMPING ROUTINES

9000-9070 GAME/OVER ROUTINE, 908-

0-9130-WINNING ROUTINE

B=
20@ PRINT AT 7.@; “HX XXXXXKXXXX
xxxxxxxxxxxxxxxxxx

IXXX XXXXAXAX

HAKXX X XK XXX XXXX

22@ PRINT AT 15,@“HXK XXXXX XX
AKX X XXX NN XX KX

23@ PRINT AT 19.@; MK KXKKX XXX
X_XXXXXXXXXXXX XXX

242 PRINT AT 3,2 KK XK XX XXX
XXXXX. XXXXXXXXX XXXH™

=50 =1 _TO 4

260 EINT AT Z+N,@; "H"; AT 11+N.
3@; "H",; AT 1S+N,Q; "H", AT 194N, 3Q;
TR

27

281

29

3

31

32

X
D0
L]
H
Z
E]

o e
o’ PRINT ‘AT
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T 24,D;" vLAT A8, 00 © a- T A
03;‘3 pé&m‘reg*rph ol kel 2y atR 278 Tank Battle

33 DB DsTtuRs Peek ipEEK 1829 :g';aininxi%'géraﬁ e
a;aga-}zgzx é;sa LS 7002 LET Usscuné PEEK (PEEK 1839 on Vic-20

354 IF _RAg="0" TH&N GOTO Qe 25326;?!52=.0"9THEN GC\TO S ang

358 LET BIBiF 7004 PRINT AT A,B+2; " B, AT A,B+2 The program runs on an unexpanded
378 eeg#n:;;,.gg;_ AT 4038 e Commodore Vic20 with joystick. It uses
i A 7220 f ; f :

3% PﬁINE$;‘ég§#:FEéK (peek 1sce 3888 hi-resolution graphics. The game is called
aéiési?é‘“ _;HEHEEE%GTD sea g-é Tank Battle a::d :str:Or two p]ayerf. Th’e
388 IF G5 THEN 2 object is to shoot the opposing player's
108 Ir D=3 THEN LET P2l s o2, tank. One player, who starts at the bottom

3 K {(PEEK 1632 i H 2

431 LET 92%:0p =7 THEN GOTO 9@ s 5 g 2 sqro_sese right of the screen, uses the joystick. The
5260 PRINT AT A,E;A% seaa SRINT AT moaoh, fF A, B8-2 other P|§1Yef uses the keypoard. :
SR Ll kel e £T B=B-2 Full instructions are included in the
a‘,‘?‘?x;“ 5".‘;‘.’—’25“3’ S AND ‘B<a 38 program. It is important that no buttons on
SaUR AF INKEves L] FABN cosue 7a 221%, ; the cassette deck are pushed down when
BUD I TNKEvE=_3 THER GESLS 00 3048 PRINT AT 1@} 10 GAME-OUER" the program is run because it interferes
,ﬁ PRINT AT 6,16; "= W',AT 4,18 ;ggg gggzﬁla Gy gnhthe;oyshckaeks

cOTD 3% 3870 & ey gl rogram notes.
Jorars ek 8a FRINT AT 2.25; "% “; AT 3,26

09 PRINT AT A,B; AT A+1,B Zas: o 2-90 Set oiised

212 EE%"E.*;‘Enég #2kw (peex 1s0s 3838 Fop Nai'Fo se A
S338°IF G 2T T THEN LET A=ms1 SRORLCRINEEAT R1R0, (WML 8,28 150150 Wove sl hiack e Bitor ton ke Fiayer
832 IF 82(3. - THEN GETo"seda 2@93 PRINT AT 1,@ = ve and check fire button for key player.
* 632 LET A=A+l 3294 PRINT AT 3’9 200-240 Move and check fire button for joystick
£5@ GOTO 60 bl nags urt o
5089 FOR N=A_TO A-3 S - ¢ J i

INT L oS A ThELA, * 250-300 Fire and bullet peeks for joystick player.

o 2188’ L ".0“ Ues 10 €8 310-335 Fire and bullet peeks for key player.
Se0s N 21as \.LS 400-417 Sub-routines for direction of players.
6808 PRINT AT N.B; " B ;AT N,B; " o et il 1000-1499 Instructions.
2864 RETURN Donkey 1500-1650 Hi-res.
JROR FRINT AT ﬁ;‘n{-"n'_ém' 234847 by Simon Cox 2000-2510 End program routine/and ask if another

game is required.

1 REMTAME BATTLE BY PHILIP JOHES

4 PRINT"IHOW MAMY OBSTRACLES 1-MAHY TO S—FEW"
S IMFUTT : IFT<10RT>STHENS

& T=T+1

18 PRIMT"Q" :POKEZE
CYPoMHY

268 GETA¥:IFA$=""THEHZG

20 IFA$="Y"THEHMGOSUR1G&a :PRINT"D"
48 GOSUE1S586

45 PRINT"O"

4& GOTO2E

o7

FIPRIMT"INSTRUCTOINS 7

FORA=2185TO
H“TaG0TOL18

ITOZIEA

487
41a
411
412
413
414
415
41e
417
patuls]
‘1!3

FETURH
FRINT" CRRRRRIET HETRUCT IO
laie PRINT" BCONTROLLER l.IF WELLOM

TAME CBOTTOM

FRIMT"EUTTL
FIHT" slsleelaHIT A
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‘r" ] NHHT AHOTHER  GAM

POk

W THE] {F’U 4

IHT" aler:
ML

IRE s BFEY--"W" JOY-"HW

FORY=15TO

ITHT" i FE
Oze1s

AEST
e Tank Battle
2B PRINT"O by Phl/lp Jones

P black just as you are about to eat them. beat it?
acman Controls 3 Program notes.
A 0 to 8 define characters.
on VicR0 2 mgz:: Irie;tm . 9to 11 main variables in the program.
Munch your way round the maze eating as 6 Moves up 15 t<:| 25 control the ghosts.
many dots and power pills as possible. Sycheiioinolp
7 Moves down 40 has ghost hit you?
Watch out for the four ghosts that haunt Scoring 50-54 scan keyboard and tell which key was pressed.
the maze. If they catch you, you are dead. piic_ 30 points 55-60 move Pacman and check what it has hit.
. - its. . - i t t side of
Wt|1'en nyu eat a power pill tdhe %ho_sts ttl;lrn Power pills (diamonds)=100 points. ?gosgri?:esgof:cman uses entrances at side of maze
yellow for about ten seconds. During this  Gogts'(when yellow)=500 or 100 points. 101 imer 1o change ghost from yellow to black.
time you can chase the ghosts. But watch 500-521 draw maze.

out; they have a nasty habit of turning The author’s hi-score is 20160. Can you  600-680 end of game.

POKES1,@:POKES2, 28 :POKESS, 8 :POKES6 , 28 :CLR :X=7168 1 XX=32768
IFX=768@THENX=7432 :GOTO3

POKEX , PEEK (XX s¥=K+1 :XX=XX+1 :G0TO1

RERDXK : IFXK=—1THENS

POKEX , XX :X=K+1 :GOTO3

¥=36869 :POKEV , 255 :POKEY+9, 15 :GOTOS0@
DATA16,48,84,186,84,40,16,8,56,124,214,214,254,254,218,
146,06,0.0,24,24,0,6,0,60,126,55
DATA31,31,63,126,60,60,126,236,248,248,252,126,60,6@,
126,255,251,255,231,66,0,0,66,231
DATA255,223,255,126,60, -1

TNBWN = O

-

{FNAC4)> ¢ IFPEEK(G(I)+V(I))—239THEN16
17 IFGCIZ+Y(I)=PI220RG(I+Y(1)=7942THEN1E

18 IFPEEK(GCID+Y(I))=PMANDGC=ATHENI=S :GOTO60&
19 IFPEEK(GCIN+¥( 1) )=PMANDGC=7THENSC=SC+5@0 :POKES , 200

24 POKEGCI),DT:POKEGCI>+CO,3:IFFNACE@=1THENPOKEGCI ) , DMz

POKEG(I/+CO 4

25 GCID=GCIa+¥Cl 'OKEG( 1 ,G:POKEGCI>+C0,GC sPOKES , 8 :NEXT
3@ IFTI$>="8@0238"THENG6AS

48 IF(G(1>=PORG(2)=PORG(3)=PORG(4>=P)ANDGC=ATHEN6OG

49 POKEP,PM:POKEP+CO,2 : IFQ=1THENQ=0 :GOTOSS

58 J=PEEK(2@3) : IF J=64THENSS

51 IFJ=1THENZ;
52 IFJ=S7THEN
53 IFJ=S8THEN
S4 IFJ=3THENZ:
S5 IFPEEK(P+2
56 IFPEEK(P+Z)=DTTHENSC=SC+1@:POKES,226@

7 IFPEEK(P+Z)=GANDGC=0THENGG@

58 IFPEEK({P+2Z)=GANDGC=7THENSC=SC+508 :POKES, 200

S9 IFPEEK{F+Z)=DMTHENGC=7 :U=0:SC=SC+10@:POKES, 24@

6@ POKEP,32:P=P+Z:POKEP,PM:POKEP+CO,2

62 IFP=?922ﬁNDZ=—!THENPDKEP,32'P=?942:QSl

63 IFP=V942ANDZ=1THENFOKEP ,32:P=7922:0=1

99 POKES,@
18@ FRINT ORE"SC"&"
181 U=U+1:IFU=1STHENGC=8
499 GOTO1S
508 FRINT"Im MINI PRC-MAN 3
S81 PRINT" s
582 PRINT" R RN R D
SO3 PRINT™ i S OS¢ DU,  STS0m, # K s o
S84 PRINT" S04 400 XS 4 IRB 444404 4 4
S85 PRINT" Sl # R # SRS M“MM
SAE PRINT ' 20l b Ky, 344 53 500 490 4000 4 00 4 90 00, MO0 TR
se7 PRINT"‘“.‘““"M R, T M, 4 G, ¢

ses pRmr“y;uagna;»mwnuuu‘uﬂ»m
turn to next page
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Open Forum

from page 17
589 PRINT

R, # S B
S11 PRINT"

R, e W T
513 PRINT " 60 444 # S0 #

S17 PRINT" Bl #)

I N 44 4 0 T B 4, ) 3
S12 PRINT S0 # SR, # S, # S0, # TS0, # # # K0, 4 0 BH

S W 2 R, S 1 4
S14 PRINT " # K508k # ;50 # SESOM #4444 H DN # TSOM 45 Wy

f
S1S PRINT"‘#“’“’“’M*“"M" 688
516 PRINT" ﬂuﬂgﬂunnnwm«n”-ﬂ
T

b — - 3 — N s CF - CEETEY S20 PRINT" S5 aH#H#HRHRHAHAEANNHE) X6

ok e S21 PRINT"
518 PRINT" SUS #EamH o 4 R 4 G W 600 POKEP,17@:PRINT"ZMOEAD,WHAT A SHAME #!!!®Q":GOTOE1&
a

685 PRINT"MMTIMES UPH'®

€18 FORI=220T0128STEF-9:POKES, I :Y=200 : GOSUBE2@ :POKES , @1
OSUB63@ :POKES , @ :NEXT :GOTOE4@

TOY :NEXT :RETURN

64@ PRINT"XRMFOUR SCORE MWAS"SC:POKEY,24@

660 IFSC{S@BATHENPRINT"GIVE UP
67@ IFSC{1@@@ATHENPRINT"NOT BAD. " :RUI

EE:‘NT"THE GHOSTS HAYE FORMEDAN ANTI PAC-MAN UNION!":

K W

518 PRINT" Munannnnﬂum&mw»wm
S19 PRINT" S XSS, Ko, K, # o Iy X5

:GOTOS

Pacman
by lan Henderson

Skiing

on Spectrum

Skiing involves a slalom skier manoeuvr-

ing down a course to the finish post. The

graphics are printed on to the screen by a

Read and Data statement. Bin statements

allow the user to use the hi-res graphics

facility. | have also written a full set of

instructions into the program.

Program notes.

5-40 set up the hi-res graphics.

40-80 print out the board.

80-160 is the routine for when the skier is moving.

160-210 are the Atir lines that detect if you've hit
something you shouldn't.

300-320 is the routine for when you've hit a flag.

400-420 is the routine for when you've hit a tree.

500-530 is the routine for when all your skiers die.

800-840 are the instructions.

900-940 is the routine for when you've finished the
course.

9000-9030 is the data for the Bin statements.

9030-9040 is the data for printing out the course.

The graphics used are:

40-50 graphics D.

60 graphics B.

80 Graphics A.

115 graphics E.

125 graphics A.

190 graphics C and F.

AAAAML LG AL b bbbt bhbibbbrs

MY

é_gq“ét‘ : * ERRE ey Y

1 -
r - PEE 4 YV VYN
k%ii:i:ﬁf’&a““:lii‘t‘! 4 g Lﬁ
PYPYPY oy “l“kfftifA + 1 32

o o s | " 4 23

1 2 36 ; Y

& AAAAAAA
» it

-

: Sl ::t:ttttt&:ttﬁ .
TR YTy VY 3‘
AAAllAAALAALLA‘LLAQ‘AAAL-‘LA){AL
AAAAAAR R X X X X R R K X FhhA

SPECTRUM SKIING BY
BIONATHAN YEOMANS

UELCOME TO SKIING.MAKE YOUR
WRY DOWMN THE COURSE USING THE
CURSOR KEYS TQ DODGE THE FLAGS
AND FOREST TQ REACH THE BOTTOM
AND R COLOURFULL CELEBRATION!

BUT BE WARNED YOU ONLY
HAVE S LIVES

GQ TO 9@
DR n=0 TO SO STEP -
E 6Q-0: NEXT

BEEP

Z F
BEEP .Ql N NE
IF p=@ THEN GO T

-5@ TO SO STEP 4:

N

415 LET p=p-1:
see

‘420 GO TO 3@

S09 CLS
ar o NI

XT n
Sia_p INK_ 3

NN

0 _13:;: a
T _N.8; NK. AT n,24; INK 3;
CHLCUREXT o
8.6 PRINT 9.10; INK @;“GUESS
vou RRN",‘RT 21,10 INK @]
F_LIWV
s3@ IN UT “DO YOU UANT TO PLAY
AGAIN Y/N";T&: IF T&="u" THEN R
Msie“STor
54
S@a:. PRAPER 7. BOPDEP 1: TNK 2
810 CL
528 FR AT | "SPECTRUM SKIT
G BY"; 3.6; "é)u ONATHAN YEOMANS
s NG MAKE
% 4

83@: FOR M=@ ToO 5@
BEEP_ .01,60-M:

BEEP <@L,

83 = 202 .BIN 1001100@,5IN @1111@0a,58T
33a EEUSE 2a° N 20011008,.BIN 00010000.5IN 1601
e N=_Sa ?o”se. somoER InT 2200 .5IN @i11
EP .@1.N: BEEP .@1.N 9630 DATA 5, a
$,30,3,28,30 1
PARER 2: INK & ?.6,22,22.6. =3
7 TO 13. PRINT AT N.S s 7,4,7.8,12, 1
PRINT 7,82)9.1.4,9 3
AT 13, ®,1@,1,1,11, 3
1.12,39.3a, i 3
36,1571:1 44 s
1,i0, 104048, s
180 v0 e AR R R E}
& & . 1.30,20
g EBR n=1 TO 11: RPRINT ,,,,: a2 =
NEXT. $5,9,28,9,25,12 3
& BORDER 1: PAPER 7: INK 4: L Lial1@.15,12,1 3
i3.7,13,2.13 4 a
READ a: POKE FE T
READ d: POKE
RERD b: POKE
READ f: POKE 2
Skiing
S by Jonathon Yeom
e: POKE 4 ans
0 21: PRINT
NEXT n:
TV I I

[
31S LET p=p-1: IF p=@ THEN GO T

o sSea

930 PRINT AT 9,10: pnPER e INK

- UE HRVE™“; AT J1@; A Uz

NNER! "

94@ INPUT “DO YDIJ UANT TO PLAY

RGRLN Y /N TS TE="u" THEN RU
TOP

953 STOP

2
9000 DATA BIN GG001100,5IN GGG 1

211021 ,BIN 30811113 BI
IN BQ.GlQQB BIN Q0!

N 13
2018 DATR B N 22010200 .8IN Q@210
20111000,5IN 0@111000 BI
N 21111100,E IN 21111 10@,BIN 141

1

2020 DATR B N BQBBI.IQG BIN 890111

19@,BIN 21111100 ,BIN 30111139 BL

N Qa IngéQQBIQB BIN 2Qee
11
=

zae
o

@0111000,5IN @211
2208 ,BIN 1ixxxxlnéa

1611101@,5IN 10111010,BIN @
12090 .8IN @
9924 DATA BIN 90111000,BIN 10111
21@,8 9 1 @,8IN 11111110 BT

N 1001001

M 20111020 .E IN QQLI‘LQGB BIN @013
IN 211901100

9026 DATA BIN 00110000,.BIN 00110

RTLS,. INK 7

(X+a,y+b) =58 THEN G
(x«a,uﬁbv =59 THEN G

190 _PRINT AT 21,8;"
* 2 ® % & : BEEP .21 5 gRIN* g’\"
E.’psa@ FOR n=S0 TO -S0@ STEP -5: BE

®RRE
E o

PRINT AT x+a,u+b; I
InNT AT S1 51 FLaSR 1
Far N

-z

2 3 STE! GEE <@1.N: NE
T M RINT ;3 FLASH @; "LO
OSE RANOTHER LIFE *: FOR N=-5
® TO S@ STEP 4: BEEP .@1,N: NEXT

The Planets

on Dragon

The Dragon 32 cannot put text on to the
high resolution graphics screen on its own,
but with a bit of thought, it is possible.
There are many methods of doing this, but
the one which | use is this:

In Mode 3, the 4-colour mode, the
memory map is arranged so that 1 byte
covers 4 points on the screen, i.e. each
point takes 2 bits. Thus in mode 3, 4 yellow
points have the arrangement of

128164132 11618 | 4 | 2 1%
(o o Gl 0 s M R Vo e B

for any particular byte.

For a green point the code is................

For a yellow point the code is

For a blue point the code is
For a red point the code is...

To design a character, you take a 4 x5
matrix and fill in the points e.g. an ‘A’ is:

12864, 3216 8aad i 0
This in yellow, on a green background

18
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would be coded: 4, 17, 21, 17, 17.

The screen is 32 bytes wide by 192
bytes deep in both modes 3 and 4. The
address of the top left corner is 1536,
irrespective of mode.

The program' The Planets uses this
method to title the display. The program is
a simulation of four planets going around a
central 'sun. The planets are yellow, on a
green background. As they go around,

Open Forum

they leave a red trace behind them. The
solar system is angled at about 30° from
herizontal, so the planets go around in
ellipses -of 2:1 length:breadth ratio. The
animation is titled by the above method.
Line 6 sets up the graphics screen to
mode 3, with red, blue, yellow and green
available, with yellow as the foreground
colour and red as the background colour.
The screen is cleared and set to green (the

border colour). Line 8 draws the star in
yellow. Lines 10 to 14 draw the title and
underline it. Text is also in yellow.

Lines 16 to 25 plot and unplot the
planets, using the general formula for the
circle of (cos(8), sin(@)). Line 26 sends the
flow back to the start of the planet moving
sequence, so that the planets do not stop.
Lines 28 to 34 provide the Data for the title
which reads:

1 REM #+THE PLANETG#:#* PSET (1Z27+80+COS(I*2), 95+4@+SINCI+2), 2)
2 REM PSET (1Z7+12@0+C0OSCI), 95+E@+SINCI), 2)
Z REM (c) M.iaviey 1982 PRESET (1Z7+Z2@+COS(I*#8), 95+10+SINCI#8))
4 REM 2 PRESET (127+4@*COS(I*4), 95+20+SINCI*4))
S REM ##set hi-res screen PRESET (127+B0+COS(I*2), 95+40+SINCI+2))
& PMODE SCREEN 1, 1:COLOR 2, 4:PCLS1 24 PRESET  (127+12@0+COSCI), 95+6@+SINCI))
7 REM ##*draw star 25 NEXT I
8 CIRCLE (127,985,522 26 GOTO 1iE
9 REM ##print titie
1@ FOR I=6BxS TO 7017 STEP =z 27 REM ##*data for title
11 FOR J=0 TD 1@ 28 DATA 21,17,21,@, 20, 16+ 4, 17, 21,21, 21
12 READ B 29 DATA 4,17, 16,0, 17, 16,17, 21, 16+ 4, 16
1% POKE I+J,B 30 DATA 4,21, 20, @, 20, 16, 21, 21, 20, 2, 21
P NEXT J,:1 31 DATA 4,17, 16+ @, 165 16517215 16y 4y 1
15 REM smove plansts 32 DATA 4+17,21,@, 16, 21,17, 17, 21,4, 21
16 FOR I=0 TO -E.24 STEP -0.3 33 DATA ©0.02.2.0,2.2,0,2.0, 0,0
17 PSET (127+Z@+COSCI+E), 95+10+SINCI*E), =) 34 DATA 21, 8S, &5, 85, 85, 85, 85, 85, £5, 85,85
18 PSET (127+4@0+COSCI*4), 95+20+5INCI*4),2) 35 END
The Planets
by Martin Layley

Better than
Basic
Can you program in a computer language

other than Basic?

Enter this challenging new competition and
win a Jupiter Ace.

Basic, for all its advantages, is slow. Programs written in Basic The entries will be judged by Popular Computing Weekly editor,

tend to look rather pedestrian when ed to programs written Brendon Gore, and Jupiter Ace designers F an
in some other I such as code. Steve Vickers. In their selection account will be taken both of the
We want ing different, ing faster than Basic. It could standard of the program and of the pany d

The whole range of languages and types of progr:m are allowed.
The only stipulation is that it must not be written in Basic.

be machine code, Forth, Lisp, Pascal or Fortran. In fact, your entry
can be written in anything that is not Basic. And the best non-Basic
program, be it game, utility or other, will win the Jupiter Ace.

Entries to the award scheme must be accompanied

e ————— e ——_—_——-

by four of the numbered coupons published in i :
Popular Ce Weekly October. ' Pwop ";(Ilar Comp Ut ng NAME:
The closing date for the competition is November 2
18. The winning entry will be inthe | Weekly 3 ADDRESS:
issue published on December 23. I Better than Baslc
Rules HH
1. There is no limit on the number of entries you can I CO m pet 1 t ion

send in, but each entry must be accompanied by

four differently numbered competition coupons. '

2. Closing date for entries is November 18, 1982. I

3. The names of the winners will be announced in the Fill in this coupon. When you have collected
four diffi bered p , send

4. them with your program to: Popular

= Computing Weekly, Better than Basic,

| Hobh Court, 19 Whi b Street,

; London WC2.

December 23 issue of Popular Computing Weekly.
The Judges' decision is final.
No i

A

P of F Ltd, or their '
families, will be eligible to enter the competition.
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Spectrum

In this slot various contributors explore different aspects of the ZX Spectrum

Decorative line
work on the
small screen

Malcolm Davison holds up
a mirror to the cosmos —
with impressive results.

For producing patterns on the screen, the
Draw statement has a lot to offer. Here are
a few examples:

The Tent program was carefully mapped
out on a chart — an enlarged version of
the one in the Sinclair manual (page 102)
-— before | commenced coding. Drawing a
series of lines to meet another sloping line
might have presented problems in estab-
lishing the x and y co-ordinates of their
intersection. In fact, this was very straight-
forward.

Consider the x axis first. If 20 lines
intersect one sloping line at equal inter-
vals, then both the x co-ordinates of the
sloping line’s ends may be subtracted and
sub-divided into 20 as well, allowing you to
establish the new x co-ordinates of each
intersection. This may also be done for the
y co-ordinates.

The fan which was superimposed over
the tent posed an interesting problem, as |
needed equal lengths for each spoke. The
Draw statement does not allow you to give
the distance from the fixed starting point,
so | had to resort to Pythagoras’s Theorem
(see line 170) to establish the x and y
co-ordinates of the furthest end of the
spoke.

The fans program started like the fan
in the tent program. Changing the co-
ordinates on the Draw statement to nega-
tive instead of positive and altering the Plot
statement to a point at the top of the
screen allowed two fans to be superim-
posed. Increasing the value of z by a
smaller increment — 4 instead of *8 —
increased the number of lines, giving a
more effective interference pattern be-
tween the two fans.

Feather is another variation on the
original fan — but the length of the arm is
reproduced in steps (see line 170) by c for
every spoke. Peacock is a further refine-
ment on feather. The plot position is
moved up the y axis for each spoke drawn
— by the value of c.

The idea behind Cosmos was straight-
forward — to produce mirror images of the
basic fan program. However, there was
much juggling with the basic plot positions,
range of values for ¢ and length of the
spoke, until a neat pattern resulted within
the bounds of the screen. But much of this
was by trial and error, altering the coding
and running the program to see the effect.

This idea of mirror imaging is very useful
and quite easy to do. Produce a pattern
anywhere on the screen — adjust its x and

y co-ordinates to a more suitable place —

then reproduce its mirror images. By put-

ting the Plot and Draw paired statements
in the correct sequence, the build-up of the

picture can look very effective indeed. A
partly completed pattern — by pressing
the Break and Shift keys — can be just as
effective as the complete pattern.

1 E r
2 Davison
lee ERVs"  BORDER S B
oa 28
1e0 )
ive 'I' (SR (((148-c)t2)
-(Z42)
ise F‘LDT 125 1s: DRHU z,u
185 PLOT 125,15: DRA W
190 NEXT ¢
200 GO To 200

1 REM “cosmos™

2 REM grvgra- © M.Davison

1@ INK ) 'APER 2: BORDER 1: C
(-]

SE ,l:g$ C-ﬂ} TD i6

80 z

7e U:INT (SOR (((1SA-2xc)*

2) - (2'1‘21 3 4.
ae J 87 DRAW w, 2z

3 REN pFS3f3a"® m.pavison
rogr . is

1@ INK 5: g.ﬁPER 3: BORDER @©: C

LS

ie@ FOR c=0 TO 28

16@ LET z=(cC*4

17@ LET w=INT (SR (((145-c)*t2)

(24233 +.5)

18@ PLOT 125,i5+c DRAW Z,w

185 PL 125,1S+c: DRR(J -Z,w

=3 UT
19@ NEXT ¢
200 GO ‘I’D 200

1 REM

2 REM 3 -Davison

3 EBORD F( F'R ER 4: INK 7: C
LS

5@ FOR c=0 TO 22

6@ LET

L
7@ LET x2=237-(C#4)
: DRAW 88+c-(43%cC)
'(INT

LOT X1,
(144/22{-c1+ 5)
1] X2 ((C*4) -88~
C), (INT (14&/2:{-::*
16a NEX

DRFN.I
+
FOR -.=1 TO 20

1ie

120 PLOT 125 €,31: DRAU -(20-2%
C), (128,20 %¢C

155 PLOT 125“ 31: DRAW (20-2%c¢
), (128./20%

la@ NI

tsQR ((145t2) - (Z*

so
=1~

70 LET S2:i87°
f.

s0 125,15: DRAW z,w
85 FroT 125/18: DRAU “Z,w
66 To 136

REM p @ M.Davison
Lsiﬂ INK 7 PER 1: BORDER 1: C
S@ FOR c= 30
60 LET z=
70 LET w= (SOR ((1S@12) - (Zz1
2))+.5)
PLOT DRQU zZ,w
82 PLoT 12 DR -z ,u
8s PLDT 125 167: DRRU Z 2 -w
[0 pL 125,167: DRAW s -
180 >\T c
1ie GO TO 110
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Programming

Getting blood
from a stone

John Durst’s memory miser
program shows how to get
the most out of your Ram.

No matter how easy and cheap it may be,
computer memory is one commaodity which
you never seem to have enough of — but
it's surprising how much of it can be found
lying about in unswept corners of the Ram.
The examples below are for the ZX81, but
the principles apply to any computer.

Consider a block of data — a list of
names, say — filed away in an array. Each
letter is contained in a single byte as a
number (the code). On the ZX81, for
instance, A is represented by 38 and Z by
63. But even Z, the highest number in the
alphabet set, only uses six of the available
eight bits in the byte.

In binary code, 83 is 0011 1111. The two
left-hand bits, which are needed to code
numbers from 64 to 255, are not required.
So they could be used for something else.

You may say that two bits does not

' sound very much of a saving but, remem-

ber, it is a quarter of every character. If you
have a block of 200 characters, you are
wasting the equivalent of another 50 char-
acters.

Inverse letter

The problem is how to get at those extra
bits without much difficulty. Here is a
simple program which uses bit No 7 — the
leftmost bit — to code for the title (Mr, Ms
etc) on a name. It is easy to set bit No 7 to
10on the ZX81. For a letter, you just use the
inverse letter. The code for an inverse
video letter is the code for the letter, plus
128. (Check it in the manual). One hun-
dred and twenty-eight is represented in
binary as 1000 0000. So Z would be 1011
1111,

Using this inverse letter system, you
could use the first two letters of a name to
code for four different titles. Letters 1 and 2
inverse stand for “Ms”; Letter 1 on and
Letter 2 off stand for ‘“‘Mrs”; Letter 2 on and
Letter 1 off stand for “Miss”; and both
Letters 1 and 2 off stand for “Mr”.

As you see, it's a simple matter to write
the coded information, but how will you (or,
rather, the computer) getiit out again? One
way would be to write a Basic program, to
look at each letter in turn: For J=1 To Len
AS$. A quicker and neater way would be to
use a couple of lines of machine code.

Figure one lists the machine code re-
quired for a ZX81. It will locate your name
(provided you have it in Z$), examine the
first two letters and return to Basic with the
appropriate number from 0 to 3, depending
on whether the first two letters of the name
are inverse, or not. It will also change the
inverse letters into normal format.

If you are not entirely conversant with

machine code, Figure two gives you a
short program which will enter any
machine code into a Rem statement in
Line one.

Figure three shows you what happens to
Line one when you Run the program.
Once the program has been Run, you can
delete Lines 10 to 50 if you wish. Lines 100
to 130 are a test program to show you how
to make the idea work. It will print out
“‘Miss Smith”. Try different combinations
of inverse letters in the first two letters of
““Smith” in Line 100, to get the other titles.

Remember, to use this machine code
program, you must get your coded name

“into Z$ because that is where the program

expects to find it. If your names are stored
in A$, for example, you must include a line
in your Basic program, such as Let Z$ =
$ (J), immediately before the line with Usr

16514. This will also preserve the original
coding for the title in A$, as Z8$ will be
altered by the machine code program so
as to make the inverse letters normal.

The instruction at Code 4092 (in Figure
1) controls the number of letters examined
and bits included in the code. If you alter
02 to 03 or 04 you will be able to code for 8
numbers, or 16 numbers, respectively.
Looking at Figure 2, this means altering
0602 in the middle of the second line of A$
to 0603 or 0604.

You can obviously push this system
much further, so as to use all the spare bits
in your data. It is quite possible — and
may well be worthwhile — to code, for
example, a 12-figure telephone number on
top of a 24-letter name, thereby saving up
to 50 percent of your data space in the
Ram.

4382 BE S
40884 @Xx FC FF
48337 2r 14 32
49&R 28
4288 B3
408C =
430 2 FB
1D3F 23
4333 23
4381 23
4Q9=2 8 8=
4094% _FE
4098 c8 B
41387 7.
4338 CE BE
4a85R” 23
4225 id F&
408D 4.F
4@ ce

i ReM
b o % b o K

QFS
38 _LET X=uJz2

Fig. 2
TTAaN

3@ LET X=Jix2

4
5+CADE 95()() -47
S2 NEXT

CODING & DECODING FOR “MR.”,

Decode No: (0 to 3) and return in BC

1111312211 111121222313111%

13 LET AY="3ESFRL1FCFFr2R1440268090
38522’;3232‘32‘3959&3!:3506 17CB3E231

@ FOR J=1 TO LEN RA$/2

40BPOKE 16S513+J,CODE A%(X-1) 1
5+CODE A% (X} -476
S8 NEXT J

1 REM ¥R UNPLOT COPY
4 CLS 77782 "WACS S+ACS Y7 ¢

13 LET Rx="3ESF@iFrCFra2n/id4i4g26a
SEE28FBa32323056BaRFTBYs17CB3EA31
FC9:’

J=1 . TO LEN HAS/2
POKE 165134".‘ CODE RA%i(X-1) 1

122BILET Z!"" SEITH

112 LET N$="MR. MISS MRS. MS.
12@ LET N=S*USR 15651

158 BRINT N&(NaL TO N+S1;ZE

MISS SMITH Fig. 3

“MRS.” ETC.
Lo " ,SF
Lo 8sc,Frre
LD HL » (40143
BT ML
INC 8¢
cP (HL)
R MZ . 433A
INCT oot B
INE - ML
ING HL
Lo .82
XOR 23
RLT THEL)
RLY
aRE (HE)
INC HE
DI $R8S
LD 3
RET Fig. 1

E=RNODF™
SRAVE

.
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Machine Code

lan Stewart and Robin Jones present a new series for beginners

Worry about
it later

We can set up the initial values we need
for the loop (Machine Code October21) by
defining a new opcode Hex which just sets
a word to a required value. It isn't really an
opcode at all since it isn’'t equivalent to a
machine instruction, so we call it a pseudo-
operation. The whole program looks like
this (ignore the number in the left- and
right-hand margins for the moment):

o
2

Opcode

ADD
LD
ST
HLT
suB
JP
JPZ
JPN
CALL
RET
XAl

PODNDABWON =S

We also need to know where the begin-
ning of the program is. That's a more or
less arbitrary decision, so let's assume it's

020 LD
021 XAI
022 LD
023 ST
024 LOOP: ADD
025 STI
026 SUB
027 SUB
028 JPZ
029 LD
RA ADD
2B ST
nC XAl
2D ADD
02E XAI
02F JP
030 N1: HEX
031 N20: HEX
032 COUNT: HEX
033 BASE HEX

BASE 1 033

A 000
N1 1" 030
COUNT 2 032
COUNT 0 032

2 800
COUNT 4 032
N20 4 ®31
ouT 6 047
COUNT 1 032
N1 0 030
COUNT 2 032

A 000
N1 0 030

A 000
LOOP 5 024
0001 0 001
0014 0 014
0000 0 000
0000 0 000

The only symbolic address which
doesn’t appear in the left-hand column,
and is therefore still unspecified, is Out.
We'll worry about it later.

The form of the program we now have is
written in what is known as assembly
code. On modern sophisticated computers
there will be an assembler program whose
function is to convert this into real machine
code for us.

Hand Assembly

Alas, neither our hypothetical machine
nor the ZX81 has such a program. So we
have to do the job by hand. We need a
table of opcodes and their equivalent hex
values:

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

at 020. Since each instruction occupies
one word, we can write down the address
of each instruction. You'll see that I've
done this down the left-hand side of ihe
program. Now we can replace the opcodes
and addresses by their hex equivalents.
For instance. Ld base becomes 1 033,
since Base is now identified as 033. The
right-hand margin shows the complete
code.:

The only instruction which needs further
comment is Jpz Out, which encodes as 6
047. Why should Out be at 0477 It could
be elsewhere, but 047 is the first location it
can be at. The reason is that the array is
occupying the space from 033 to 046
(twenty words), and we obviously don’t
want to go clumping around inside the
program’s data area.

The Index Register

When the X-register is in use, the real
instruction is formed by adding the
address field to the contents of the X-

register. For instance, if the X-register
contains 400, then the instruction Ldx 005
has the same effect as Ld 405.

We'll pinch another bit of the address
field to indicate when indexing is in opera-
tion, so the LDX 005 instruction looks like
this:

[pooi1Jo[1[0000000101]
ad(}ress

T
opcode L
index flag

indirection flag

In hex, that's 1405. Actually, there’'s
nothing you can do with indexing that you
can't do with indirection. It's just that it will
do arithmetic with addresses automatically
instead of leaving the job to you.

Before we get into the Z80’s architecture,
let’s consider some of the difficulties of the
processor we have just described.

First, the 4-bit operation code only
allows 16 different instructions. (OK, we
cheated a little, by allowing the indirection
and indexing flags to spill over into the
address field, but that in turn means we
have limited the address size, and there-
fore the maximum size of memory.) The
280 has 694 instructions. To give each of
them a separate bit pattern means that we
need an 8-bit field (1 byte), and even then
some fudging is needed.

Second, our imaginary machine uses
memory in a rather careless way. Some of
the instructions don't use the address field
(HIt, Ldi, Sti, for instance), so a sequence
of such instructions wastes 10 bits in every
word.

The Z80 gets over this problem by
allowing different instructions to have diffe-
rent lengths. Some instructions have no
address field and are just 1 byte long,
while others have a 1-byte address field
and are 2 bytes long. Still other instruc-
tions have a 2-byte address field for a total
of 3 bytes, and there are even some which
have 2-byte opcodes. This means that the
Pc can't increment by 1 for every instruc-
tion executed. It has to increment by the
length of the instruction.

Third, we always have to handle 16-bit
words, which is inconvenient if we're deal-
ing with characters (which normally
occupy a byte each). So it would be nice to
allow both 8-bit and 16-bit operations.

Fourth, the fact that there is only one
general-purpose register (the A-register)
can be annoying. It often means that
intermediate results have to be stored
temporarily back in memory while some
other calculation is done. The Z80 has a
number of general-purpose registers.

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

Peek your problems to our address. lan Beardsmore will poke back an answer.

TURN OF THE
SCREW

J Robinson of 221 Station
Road, Coleshills, writes:

About 15 months ago I

purchased a ZX81 with a
16K Ram pack. Since then it
has been plagued with prob-
lems. When I plug in the Ram
pack the screen rolls and the
curser fades or darkens. I have
cleaned the port with no luck.
What is wrong?
A Firstly do not plug in

your Ram pack while the
machine is on, only when it is
off. Secondly, I think your
problem may not be to do with
the computer, but with your
television. I would suggest that
Yyou try re-tuning it slightly.

THE AGE OF
CONVENTION

John Hitchon of Foley Road
East, Streetly, Sutton Cold-
field, writes:

I think that I have now

reasonably mastered my
BBC micro model A. But, I
have one query. What is the
Tab key for?
A The Tab key, as opposed

to the Tab function, is
not used as a command or
function as such. It generates
the ASCII code 9, and is used
for such things as word proces-
sing. Although used under
program control, it is very
similar to the Tab key on a
conventional typewriter, in
that it sets spaces and margins.

WORDSMITHING
CONVENTIONS

Gavin Lawrence of Choan
Drive, Updean, writes:

I was thinking about get-

ting a Jupiter Ace com-
puter, but I read that it only
works in Black and White.
What would happen If I tried
to use it on a colour set? Also,
in a review of the Ace you said
that the Spectrum was not
properly memory mapped. Is
this so?
A The Jupiter Ace should

work on any standard
television set, whether that set
is black and white or colour.
However, as it currently has
no colour facility the display
will always be in black and

white, even on a colour set.

The Spectrum is not so
much ‘improperly’ memory
mapped, rather it is uncon-
ventionally memory mapped.
The mapping is such that it is
easier to use a command such
as Print At rather than Peek or
Poke. Indeed, the manual
even suggests this.

Instead of running consecu-
tive]y, Vthe addresses run in
lines of 32. Thus, the first 32
addresses are the first line on
the screen, then the ninth line
on the screen, then the seven-
teenth line, and so on until the
first block of eight lines is
completed. The map then goes
back to the second line and
works down, tenth line, eight-
eenth line and so on.

Thus, there are 256 addres-
ses between the very first pix-
el, and the one directly below
it. When the first 64 lines have
been done (ie: eight characters
down), the next batch of eight
is started and mapped in the
same way, followed by the last
batch of eight. It is easier to
show this with a short prog-
ram:

10 FOR N=16384 TO 22527
20 POKE N, 143
30 NEXT N

This Pokes an inverse space
into the addresses in the dis-
play file. You can follow the
system of memory mapping
from the way the character is
built up in successive lines.

JOURNEYING
DOWN UNDER

R Smith of Grange Road,
Bishopsworth, Bristol, writes:

Please could you answer

the following queries. I
am emigrating to Australia la-
ter this year and am contem-
plating taking a computer with
me, either a Sinclair or an
Acorn. I might consider one of
the other new models if they
appear. Will a micro built in
England work over there? I
believe they use the same vol-
tage and frequency, but that
the PAL 625 network is in fact
VHF. Also how would guaran-
tee and service arrangements
be affected?
A I have been unable to

obtain a list of world
television standards, so I can-
not tell you exactly what the
Australian system is. If you
are buying a micro to take
over there, I would advise that

you get a Sinclair as they have
an established dealership. But,
if you take a Spectrum rather
than a ZX81, there is a chance
that your Australian dealer
will not touch it, because as
yet there are no Spectrums
going abroad.

I will give you the address of
a dealer in Australia. The best
thing you can do is contact
him, but be careful to ensure
that he guarantees any work
on your computer. As it is not
one of his own, he might adapt
it for you, but not guarantee it.
If he will not guarantee the
work then you will have no-
thing to lose by getting any
necessary changes done at a
local shop.

The Australian dealer is:
Consolidated Marketing Corporation
(Import) PTY Limited
86 Nicholson Street
Abbotsfield
Melbourne
Australia 3067
Tel: Melbourne 419-3033

DECIMALISED
SPOTS

S J. Spruzen of Woburn
Sands, Milton Keynes, writes:

I recently bought a ZX81
and I think I have disco-
vered a bug in my Rom. On my
ZX81 you can type and enter,
without any syntax error com-
ing up, the following lines:
10 RUN (Full stop after Run)
20IF A=B THEN (There is nothing
after the Then statement)
30 LOAD “ (four shifted Ps)
Also when Running this
programme, my ZX81 shows
up with a 0/0 report code. This
also happens on my friend’s
ZX81. Please tell me why.

A I have in fact covered a
similar situation some
time ago. It is not a full stop
after the Run but a decimal
point. The computer is asked
to go to line nothing point
nothing. It interprets this as 0
and so goes to the first avail-
able line, which in this case,
sends it straight back where it
has just come from, so creat-
ing a loop. I tried this on a
ZX81 and, despite leaving it in
Fast for 15 minutes, I could
not get the report code 0/0. To
be honest, I do not know how
that came about. How long did
you leave the program Run-
ning? 3

If you bypass the first line
and Run 20, you will get an
error code. As you say, line 20
is incomplete. This fault has

been removed on the Spec-
trum, and line 10 would give
you an error. A good way of
showing this effect is as fol-
lows:
10 PRINT.;
20 GOTO 10

Again, this program will not
Run on the Spectrum, but it
will Run on a ZX81 and, with
a slightly different display, on
the Vic20 as well.

A TOUCHING TRIBUTE
TO UNCLE CLIVE

Vic Newton of Kidderminster,
Worcestershire, writes:

I have decided to sit out

the present spate of won-
der computers and see what
develops in the next year. The
ZX81 still fascinates me. The
more I learn, the more I find to
learn.

I have seen an advertisement
for PSS in Coventry who claim
that its QSAVE can Load/Save
16K in just 26 seconds. It is
also supposed to give the ZX81
a Verify statement. It costs just
under £15. Do you have any
further information on this?
A It is nice to see people

reaffirming their faith in
Uncle Clive’s little black box
of idiosyncrasies. I have had
some letters from worried
ZX81 owners who fear their
machine is going to disappear.
There are several hundred
thousand of them in this coun-
try, so while they will take a
back seat to the Spectrum,
they will be unlikely to fade
out.

The QSAVE you men-
tioned is supposed to be very
good. By the time I got to their
stand at the last Microfair in
the Horticultural hall, they
had sold out. They have prom-
ised to send one to use for
review. At the time of writing
this has yet to arrive, but I
would suggest that you keep
an eye on the review section
over the next few weeks.

@ Stop agonising over
that problem. Write to
Ian Beardsmore, Peek
and Poke, Popular Com-
puting Weekly, Hob-
house Court, 19 Whit-
comb Street, London
WC2 7HF.

Ian Beardsmore regrets
that he cannot answer each
question personally, so
please do not enclose a
SAE.
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Classified

New book for Spectrum
The Working Spectrum
A library of practical subroutines

and programs.

By David Lawrence

Only £5.95 inc p&p

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

David Lawrence develops a collec-
tion of sophisticated yet practical
programmes and games from re-
usable subroutines.

If you want to make the most of
your Spectrum you must have this
book.

Published in association with
Popular Computing Weekly.

Send cheques/postal orders, for
£5.95, to The Working Spectrum,

ooks,
Court, 19 Whitcomb Street, Lon-
don WC2 7HF.
Please allow 28 days for delivery

BBC “BILLIARDS*
A game of skill and cun-
ning. Key in the direc-
tion, pace and backspin
on your cue ball and
watch the result. The
computer does the rest.
Model B only. £8.50 inc.
Cheque/P.O./Transcash
no. 61 413 1707, H & H
Software, Dept. W, 53
Holloway, Runcorn,
Cheshire.

VIC20 + cassette, 3K Ram, stack
memory board, Vickits 1 and 2 and
high resolution graphics and program-
mers reference guide

WEATHER FORECASTING on a 3032
Pet. Use local metereological readings
to give accurate forecast for next eight
hours, cassette £3. WWC, 5 Strath-
more Crescent, Wombourne, Wol-
verhampton.

ATARI TV GAME SYSTEM with six
cartridges. Good as new, bargain
£110. Tel: Guild 38078.

ZX81 KIT, plus Fuller extended
keyboard, new unused, including 2K
Rampkhips expansion and full instruc-
tion. US$160 (£80). 520 University
Avenue, Schine 1024, Bridgeport,
Conn. 06602, USA.

50 per cent!! royalties. VIC20/Atom.
SAE, C. P. White, Computer Software,
76 Uxbridge Road, Hanwell, London
W7 3SU.

SPECTRUM SOFTWARE. Let us mar-
ket your programs (anything consi-
dered) for 20 per cent royalties. Send
your cassette to: Serious Software, 7
Woodside Road, Bickley, Kent BR1
2ES.

GUITAR CHORDS on ZX81. Full 16K
programme1 Ideal for beginners, use-
ful for experienced players. Shows all
main chord shapes in all keys plus
inversions. Send own tape and £2 or
£250 for cassette to: J. Green, 3
Tylneys Road, Halstead, Essex.

VIC20 + cassette, 3K Ram, stack
memory board, Vickits 1 and 2, high

ion graphics, p S re-
ference guide, joysticks and software.
Excellent condition, hardly used, worth
£370, will accept £270 ono. Maidstone
682095.

WHAT IS
THE

AXON
GROUP?

WHY NOT
JOIN Us?

SEE THE INSIDE
BACK COVER OF
NEXT WEEK'S ISSUE.

VIC 20 SOFTWARE
CHARACTER EDITOR ... now you can
create your own custom characters on the
VIC and save them on tape. Full instructions
provided ............... .00 inc.
SCREEN FORMATTING PADS . . . a must for
any VIC programmer. 50 A4 sheets, each
printed with the Vic screen layout and
memory addresses. Also screen and border
colour chart, plus a section for program
notes. For use with unexpanded and ex-
panded VIC's £2.45inc.
BOMBS AWAY! . . . another “addictive game
from Compufax. Makes full use of high res
graphics, colour and sound. An excellent
'versmn of this popular game for only ~ £4.50
inc.

Order now from
COMPUFAX SOFTWARE
139 MONTON ROAD, MONTON,
ECCLES, MANCHESTER M30 9HQ

ZX cassettes

FOR JUST £1 EACH!
Get the most from your ZX81 or Spectrum
by hiring program cassettes for just £1
each (plus 25p p&p) per fortnight!
We offer a terrific selection of over 150
tapes—all the latest advertised games in-
cluding 3-D adventures, tests of skill and
wits, plus utility and toolkit for the expert.

Just send £5 annual membership and we
will post your Library List, Newsletter and
order forms by return—on full money-
back approval

Sinclair Owners’ SOFTWARE LIBRARY
Heather Cottage, Warren Road,
LISS, Hants. GU337DD.

WIN THE POOLS?
NOW AVAILABLE
 SPECT-A-DRAW

A 48K SPECTRUM VERSION OF THE WELL
KNOWN COMPUT-A-DRAW POOLS PRE-
DICTION PROGRAM. The program looks at
the recent form. of teams playing in the
League matches and then refers to a large
database to see what happened in the past
when teams with similar form met Program
with instructions 4.95
Database tape (optional, but holds da(a on
over 5,800 matches) 3.50
Program and database £|7 50
Or SAE. for details: B. S. McALLEY, 78
HEDGERLEY, CHINNOR, OXON 0X9 4TJ

SPECTRUM 16/48K SOFTWARE FRUIT
MACHINE. Fast spinning, 9 fruits in view. 40
per reel. Nudge up/down. Holds, multiway
jackpot gamble/collect. Running total. Superb
sound and colour graphics, plus Othello.
Difficult Opponent. Both on tape with large
menu program. Bargain £4.50. K. Bylett, 118
Sorrel Bank, Forestdale, Croydon, Surrey
CROSLY.

SPECTRUM RENUMBER INSTANTLY.
Renumbers all or part of program. All
gotos, gosubs etc included. The first
and probably the best in machine code
for only £3.95. David Webb, Southolme,
9 Park Road, Woking, Surrey.

ACORN ATOM 12K. Nearly new, PSU,
leads, manual, software etc. Cost
£236, quick sell £170 ono. Tel: 061-
439 3490.

BLANK CASSETTES C15 with case
40p each. Cassette labels in blue,
white or yellow 20 for 36p. Inlay cards
in red, blue or yellow 20 for 60p. Library
cases 9p each. Postage on each com-
plete order 25p. Stonehorn Ltd, 59
Mayfield Way, Barwell, Leicester LE9
8BL.

BBC MICRO POOLS PREDICTOR,
Model A or B. Easy data entry. Uses
powerful mathematical and statistical
forecasting model, user tuneable facil-
ity. On cassette with full instructions.

' £4.99. Mayday Software, 181 Portland

Crescent, Stanmore HA7 1LR.

ACORN ATOM DISC DRIVE. 5Yin.
Unused, cost £350, sell £230. Tel:
0438 65365.

DEALER ENQUIRIES INVITED. ZX81
word processor superior to published
listings. Editing, fast screen printing,
lineprinter, non-crashing M/C security
lock for confidential text. Fully C/P.
Royalties required. Write C. Bedding-
field, Brook House, Five Ways, Neston,
South Wirral L64 7TW, England.

ZX81 CALENDARS. Years 1753 to
2200 (3K) and 1901 to 1999 (1K). One
month displayed. Unique planning and
reference tool. Listing, £1, includes
both versions. S. Fearn, 1 Upper Hall
Close, Holbrook, Derby, DE5 OTP.

ZX81 VIDSWITCH
The Original In.verse Video Module

enquir ﬂ A REade fJEpl w 45 Alerd
Street, King's Heath, Birmingham B14 7HG

ZX81 16K. New. lots of cassettes,
books, magazines. Bargain £70. Tel:
(0406) 363897.

SPECTRUM/BBC Booklets of 50 for
text, graphics, U.S.R. character plan-
ning. Only £1. From A. Qureshi, The
Yews, Colmere, Shropshire.

VIC20. Plus 3K. Expansion, Cassette,
Joystick, Reference Guide, Books and
Software. 9 months old. £180. Batley
(0924) 476933 evenings.

VIC20 GAMES from £1.49. Send
S.AE. for list. D. Spencer, 230 Low
Grange Avenue, Billingham.

SPECTRUM SOFTWARE: “‘ZXtext”",
Teletext simulation for 48K (60 pages),
32K (34 pages), or 16K (8 pages).
Spectrum. Full simulation including col-
our, flashing, 24-hour clock, alarm,
save/verify/load with auto-run,
graphics and text freely mixed, etc.
Cassette with full instructions, £5. De-
tails (sae): lan Stewart, 17 Torry Drive,
Alva, Scotland FK12 5NQ.

DRAGON SOFTWARE CASSETTE,
Bomber, Tangle, Road Race, plus
more. £2.50. Money-back guaranteed.
Fast action from Oliver Josephs, 182
Kimbolton Road, Bedford.

UK101 8K RAM, Wemon monitor, soft-
ware, cassette player plus 12in b&w
television, £180. Tel: 051-922 9565
after 5 pm.

SPECTRUM 16K. Addictive fast-
moving games with colour graphics
and sound. Cassette 1: Asteroids, De-
fender, Missile, Bombrun, Batnum at
£5.50. Cassette 2: Subhunt, Alien
Attack, Startrek, Lemmings at £4.50.
R. Bhattacharya, 3 Wensley Close,
Harpenden, Herts.

ZX81 SOFTWARE. Over £35 worth of
games, including Asteroids, Planet De-
fender, Galaxians, Scramble, Break-
out, Dodgems, Invaders. All 16K, and
over 20 games, £20. Phone: 0621
828436 (evenings).

ZX81 plus 16K Ram, still under
guarantee with Dictator and Star Trail
cassettes. Dozen different magazines
and a green glare screen. All this for
£75. Ring: 902 8156.

ZX81 16K plus books and magazines,

only seven months old, £60. Tel: Nor-
wich (0603) 47592.

CHEMISTRY, four different prog-
rams covering formulae, maths,
calculations, volumes (for ZX81 or
Spectrum). Programs £5 each with
extensive notes or send sae for
details. 78 Tweendykes Road, Sut-
ton, Hull HU7 4XG. Tel: 0482
76313.

SPECTF\UM EBUCATION
Primary Maths 1 — Curve Stitching, Prob-
ability Tables, Co-ordinate Treasure Hunt
Snooker. Primary Maths 2 — Russian Multi-
plication, Number Bonds, Factor Mountain,
Rectangles, Circles. All cassettes £4.95
S.A.E. for full catalogue: Dept P, 299 Labur-

num Grove, Portsmouth

ZX81 plus professional keyboard
mounted in case, plus 16K Ram, sound
board, PSU, manuals, programs. All
A1 condition, £110 ono. Tel: Karl
(0977) 44301, 6 pm to 9 pm.

ACORN ATOM 12K RAM, 12K Rom,
large amount of software, PSU, all
leads, only three months old, £180 or
swap for 48K Spectrum. Tel: Dudley
(0326) 212807.

PET 8K, oid Rom, integral cassette
recorder, some software, £200 ono.
P. G. Amey, 01-398 5228 (evenings).

BBC MODEL B and over £40 worth of
software, £399. Tel: 0984 32355 (Ed-
ward Martin).

161L ZX81, 4 months old, £50. Tel:
01-403 1840. Mr. Potor.

VIDEO GENIE 48K, sound manuals,
books, 42 programs including assemb-
ler, dissembler, Z Chess, Star Trek,
original packing, £225. Rotherham
79647.

ZX81 1K, manual, boxed with 12 ‘inter-
face’ magazines, ideal Christmas gift,
£30. Tel: 051-920 8195, after 7 p.m.

ZX81 1K, plus Software, £25. Tel:
01-886 4797 (Mr. Cull).

VIC 32K GAMES TAPE 2, now ready
from Neil Parry. Laser Battle, Red
Alert, Greedyman, Sub Attack. Super
value, £3.95. TAPE 1 still available,
S.A.E. descriptive leaflet all games. 44
Ravenspur Road, Bilton, Hull HU11
4HE.

DRAGON 32 software on tape, from
£1.95. Send sae for list. AT.L.(D), 115
Crescent Drive South, Brighton BN2
6SB.

DUST COVERS for all computers,
printers, disk drives, monitors, etc:
Vic/BBC/Atom £2.95, Sharp MZ 80K/
MZ 8JA £5.50, Genie/TRS80 £3.95,
Printers £3.95. Please ring for other
prices. Trade enquiries welcome. Ac-
cess/Barclaycard/cheque. Everyman
Computers, 14 Edward Street, West-
bury, Wilts. Tel: 0373 864644/823764
anytime.
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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.

SPECTRUM 16K. Best offer for im-
mediate delivery. Tel: Neal, 01-942
5797.

48K SPECTRUM with video amp and
printer, little used, £200. Tel: 01-958
6228. Peter Knight, 59 Hillside Gar-
dens, Edgware, Middlesex.

SPECTRUM 48K. Boxed complete
plus 2 x printer demonstration tape and
magazines. £200. Tel: 01-521 1058.

ZX SPECTRUM 48K, unused, offers
wanted. Telephone 01-360 0458 after
7 pm.

ZX81s for sale

16K ZX81 plus books and software,
£50. Peter Sandford, 7 Moor Close,
Lancaster. Tel: 0524-62442 after 6 pm.
ZX81 16K plus cassettes and 4 books,
including machine code and cassette
recorder. Cost over £140, will accept
£70 ono. Telephone 01-500 2358
ZX81 16K with Protofs 2 keyboard,
various manuals, £80 of software,
£100 ono. Tel: 01-650 1365 after 6 pm.
ZX81 plus 16K Ram, keyboard and
graphics chip, £90 ono. Telephone
0742-368577, after 5 pm

ZX81 16K with Kyde keyboard, manu-
al, books and programs on casette.
£80. Tel: 0923 776260.

ZX81 16K, includes Galaxians, Flight
Simulation, Star Trek and Centerpede,
books worth £12 plus, good condition.
£65. Tel: 01-994 8848 after 5 pm.
ZX81 16K. £50. Tel: 0272 552776.
ZX81, 16K RAM. Stabilised power
supply, cassette, software, Sinclare
built. £80 ono. Stevens, Maidstone.
Tel: 0622 29512.

ZX81 16K + QS. High resolution and
character generator boards, inverse
video, custom case, professional
keyboard + £200-worth of programs,
manuals. Bargain at £155 (or will sepa-
rate). Offers?. Tel: 0293 24504.

ZX81 16K, plus mags, books, £50. Tel:
01-567 3727. Mr Bell.

ZX81 16K. Full size typewriter
keyboard with numeric key pad and
case, plus software, leads and power
supply, £140 ono. Delivery if within 20
miles of Cambridge. Tel: 076382 218.
Mr Ison.

ZX81 16K, six months old, £95, with
£200 of software. Tel: Trowbridge
4897.

ZX80, 8K Rom 16K Ram plus tapes,
software and books. £50. Tel: 01-986
5391.

2ZX80, perfect working order, complete
with leads, adaptor, manual, £19. D
Leeming, 2 Leycroft Close, Canter-
bury. Tel: Canterbury 60623

ZX81 16K, leads and manual, lots of
books and magazines, over £50 worth
of software, still under guarantee, for
only £90. Tel: 041-638 6677.

16K ZX81 as good as new, still under
guarantee, £70. Michael Homewood,
541 London Road, Ditton, Maidstone,
Kent.

SINCLAIR ZX81 home Computer,
complete with leads and manual. Very
good condition. £30. Tel: 01-467 7155
anytime.

mmodores for sale

VIC20, cassette, 16K expansion,
machine code Rom, chess Rom, Alien
Rom, cassettes, books, cost £400
accept £275 ono. Tel: 0726 4246 any-
time.

PET 3000 SERIES 32K. Fitted high
resolution board (300AM20 x 200),
built-in sound output, cassette deck
and program, £650. Tel: Bradford
595288 evenings.

32K, 4000 PET. Disc drive and approx-
imately £1,000 of software. £1,000 (or
will separate). Tel: 0924 405552 any-
time after 5 pm.

VIC20 UNEXPANDED. Joystick, Sar-
gon 2 cartridge, £40 of software. £185
including Datacassette. Tel: 051-920
8195 after 7 pm.

VIC20 plus cassette deck. machine
code monitor, 19K on extra Ram, plus
software and books worth £800. £400
ono. Tel: 0639 885722

VIC20, 11.5K Ram. Datassette, 60
programs including Defender, Amok,
Vicmen, Scramble, Carrage, Super-
lander. £250 ono. Steven Bartlett,
Reading. Tel: 0734 64194 anytime.

UNEXPANDED VIC20. Excellent con-
dition, tape deck, software, manual and
book. £190. Tel: 0234 750072. Darren

VIC20 + CZN. Cassette unit + 2
books. £230. Tel: 0234 46394.

VIC20, CZN, cassette deck, Jelly
Monsters cartridge, Space Invaders,
Amok cassettes. £180 ono. Tel: 0908
613015.

VIC20, cassette recorder, super Ex-
pander, programs, books, etc., £199.
Tel: 021-777 6827.

COMMODORE PET 3016 with cas-
sette, £350 ono. Tel: 01-759 1831

VIC20 plus cassette unit and super
expander with software, £195 ono.
Telephone 01-980 8675, after 5 pm.

VIC20 plus C2N, super expander plus
avenger, Super Lander and joystick
with £30 of software, £260. Phone
01-855 1402.

VIC20 with accessories, worth £600,
will sell for £350. Telephone Ports-
mouth (0705) 833830, after 4.30 pm.

VIC20 with cassette unit, 3 software
tapes and 2 basic books, £185 ono.
Must be seen. Tel: Middlesborough
246961

VIC20, cassette deck, all Vic books,
utility cartridges, 21K Ram expansion,
Graphics pack plus many games, any
offers? Mr. S. Derose, 01-882 0082
(evenings + weekends).

VIC20 COMPUTER SYSTEM, plenty
of software and cartridges, worth over
£980, will accept best offer. Tel for
details: 0639 885722.

VIC20 Super Lander games cartridge,
unwanted gift, excellent condition, £15.
Tel: (0763) 46042.

PET 8K. Complete with tape drive,
£200 ono. Tel: Plymouth 27721 days,
Plymouth 47676 evenings. Mr Ingram.
PET 4008, new Rom, cassette deck,
8K, dust cover, manuals, books,
games and original packing, £400 ono.
N. Leach, 01-363 8901 (evenings).

VIC20 plus cassette deck plus 3K Ram
plus Road Race cartridge, machine
language monitor, various arcade
games, intro to Basic and other VIC
books. Price negotiable. Tel: 01-882
0083 after 5 pm and weekends.

Acorns for sale

BBC MODEL A 32K, £300. Tel: Luton
570145.

Compukits for sale

8K UK101 cased with Basic 5. Basic
plus tool kit, code kit and coder in E
prom sound board, 2x via £60, soft-
ware expansion case and tape recor-
der, etc., £200. Tel: Billericay 55678.
UK 101, wooden case with built-in
cassette plus extras. £50. A. Pettitt.
Tel: Glynde 492.

Nascoms for sale

NASCOM 2 with Zeap, Nas-Dis,
Graphics Chip, Ram-B'card containing
48K of memory and power supply. Tel:
01-540 0793, after 6 pm.

Tandys for sale

TRS80 16K. Level 2 with numerical
print out, all these plus manual, plus
over £150 of software games plus
business programs, £180 ono. Tel:
West Midlands 632792.

TANDY MODEL 3, Level |, 4K Ram,
tape recorder (built-in-screen), £200
ono. Tim Gan, 01-586 0666 (weekends
only).

TRS80, Model 1, Level 2, 16K, with
VDU, cassette player, manuals,
teaching software, games and books,
£300. Oxford 0865 724182 evenings.
TRS-80 LEVEL IIl. 16K with monitor,
books manuals and £90 of software.
Offers around £225. Tel: 0742 301310
6o 8 pm.

For sale

FOR SALE: the most sophisticated
graphics in town. Tectronics 4052
graphic computing system and 4631
hard copy unit including tapes, manu-
als, etc. Bargain at £4,350 for quick
sale. Telephone 01-390 0152.

APPLE Il 48K plus 9in B+W monitor
plus 5% disk drive/controller, £830. Tel:
0734-781055 (evenings).

DVC MICRO COMPUTER Model A,
32K Ram, leads plus software, £340.
Maidstone 681827.

SHARP MZ80K. (48K) with manual
and games sofeware. £350. Tel: 0858
65894, Mr J. F. Gilbert, after 6 pm.
TEXAS TI/994, as new, 3 modules and
cassette, software. £115 ono. Har-
good, Kettering. Tel: 0536 518440
evenings.

ZX PRINTER plus 5 extra rolls of
paper, complete with additional PSU.
£55. Tel: 01-272 3319 evenings only,
Mr Ferriri.

ACETRONIC Computer Game, with
Space Invaders, plus three other car-
tridges, £50. Tel: Tilbury 77329 (even-
ings only).

WANTED. Vic20 and 16K Ram with
cassette deck. Willing to pay around
£150 ono. Telephone 01-575 0073,
after 6 pm.

SWAP VIC20 CARTRIDGES. Spiders
of Mars, Sargon chess, for adventure
cartridge, Star Battle. Tel: 061-368
6935 after 6 pm.

WANTED — 48K SPECTRUM. Tele-
phone Mr Herbert, Grimsby 814457,
BBC MICROCOMPUTER model A,
expanded to 32K plus software. Swap
for Atari 400 system. Ring Maidstone
681827.

NUMBERS

~ MAKE SURE OF A
REAL COLLECTORS’ ITEM —

THE FULL SET OF PCW

We will mail any of the numbers you're missing
from Issue 1 to the latest — for just 50p an
issue, including p & p.

(We have no more copies of Issues 2, 6, 7
or 11)

Send cheques/Postal Orders to:

Back Numbers

Popular Computing Weekly

Hobhouse Court

19 Whitcomb Street

London
WC2 7HF
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Rip van Winkle’s

awakening
by Gordon Lee

On the second of September 1752 the inhabi-
tants of a certain village went to sleep and didn't
awaken until September 14. Why?

Why you are still trying to puzzle that one out,
let us look at a simple method for calculating the
day of the week correspondmg to any date.

Take the last two digits of the year of the date.
Add to this number a quarter of the number,
disregarding any fraction. From the table below
add the month value.

January +1 (leap year +0) July +0
February +4 (leap year +3)  August +3
March +4 September  +6
April +0 October +1
May #2 November +4
June +5 December  +6

Now add the number of the day of the month,
and finally the ‘century’ value from the table
below:

2000 — 2099
1900 — 1999
1800 — 1899

14.9.1752 — 1799
1700 — 2.9.1752
1600 — 1699

To go back before 1600 just add 1 for each
century you go back.
When you have a total, divide by seven and

ccheck the remainder as follows: 1 = Sunday, 2

N=BENOD

Competition

= Monday, 3 = Tuesday, 4 = Wednesday, 5 =
Thursday, 6 = Friday, 0 = Saturday. This gives
us the day we are after.

For example, consider October 21, 1982. The
last two digits of the year are 82, plus a quarter
is 102, plus 1 for October, plus 21 for the day of
the month, plus zero for the century, which
equals 124. Divided by 7 gives 17 with 5 left
over. So the 21st is a Thursday.

The only problem is leap years. A year is a
leap year if it is divisible by four, eg 1960, 1964,
1968. But years that end in ‘“‘double zero” —
1800, 1900 etc, although by rights leap years, in
fact are not, except for the millennium years
(2000, 3000, etc) which are leap years!

Confused? If you are, then consider the plight
of the early Egyptians, who found that their
365-day year slowly regressed with regard to
the seasons, and had to be periodically cor-
rected. It was not until 46 sc that Julius Caesar
added the ‘“extra” day every fourth year to
correct this.

All went fine until the middle of the 16th
century, when it was discovered that the
equinoxes were occurring 10 days too late. In
effect, the Julian year was still 11 minutes a year
too long, which had a cumulative effect of eight
days in every 1000 years.

Accordingly in 1577, Pope Gregory XllI intro-
duced further reforms, and declared that the
‘century’ years should not be ‘leap’, but that the
millennium years should be. The only problem
was the extra 10 days — so Pope Gregory
issued instructions that the day after the 4th of
October, was to be 15th. However, in Britain this
system was not adopted until September 1752
when the 2nd of September was followed by the
14th, which provides us with the answer to the
riddle mentioned earlier.

For purists, it should be added that the year is
still too long by about 26 seconds, so you may
like to note in your diary that the year 4000 will
not be a leap year!

Here is a program for working out the day on
which any date fell this century. You may like to
improve and adapt it to work for any date or
perhaps to print out the calendar for any given
month.

10 PRINT* ENTERYEAR
20 INPUT

30 IFY <1900 ORY > 1999 THEN GOTO 20
40 PRINT “ENTER MONTH (TAN = 1 TO DEC =
12)"

50 INPUTM

60 PRINT “NOW ENTER DATE"

70 INPUTD

80 LET A$ = “SUNMONTUEWEDTHUFRISAT"
90 LETY$ =STR$ Y
100 LETT = VALY$(3TO4)
110 LETT = INT(T + T/4)
120 IFM=10RM=10THENLETT =T + 1
130 IFM=20RM =30RM =11 THENLETT=T
+4

IFM=5THENLETT=T+2
IFM=6THENLETT=T+5
IFM=8THENLETT=T+3
IFM=90RM=12THENLETT=T+6
IFY <> 1900 AND Y/4 — INT (Y/4) = 0 AND (M
=10RM=2)THENLETT=T+1
LETT=T+D

LETT=T~7

IFT < =0THEN GOTO 230
GOTO 200
LETT=T+7
PRINTD; “/"; M
*3-2TOT=*3)

Puzzle No. 28

What is the largest number that can be divided
into each of the following four numbers to leave
the same remainder in each case? The four
numbers are: 1702, 3064, 5334 and 6696.

Solution to Puzzle No 23
The solution uses the program we used to test
for primes, adapted to check Z for values of
integers from 1 upwards. The program ends as
soon as a non-prime is found.

10 LETZ =1

20 LETT=2Z2+Z+Z+41

30 FORN=3TO(SQRT) + 0.5

140
150
160
170
180

190
200
210
220
230
240

Y;“ IS’'WASON A "; (A$(T

40 IF T/N — INT (T/N) = @ THEN GOTO 100
50 NEXTN

60 LETZ=Z+1

70 GOTO 20

100 PRINTT, “(“;N;" " T/N;")"

The formula works for all values of Zfrom 1 to
39. However, when Z = 40, we get the value
1681 which is equal to 412,

Winner of Puzzle No 23
The winner is: R C Frost, Barrowford Road,
Colne, Lancashire, who receives £10.

ARTH

S FARANOIA

SHUT OP. THE MAFIA ARE AFTER ME
ITALIANS EUERYWHERE. . AND | CAN PROVE IT:

" SIT DOWN. RELAX . HOW MANY BROTHERS HAVE YoU ?

ARTHUR. .

THEY FOLLOW ME. . ANVM-EHI&DPTH\EY S0P

(F | GO SHOPPING THEN THE Y 'RE IN THE SHOP.
THEY CAN CONTRDL MY THOUGHTS ; SO EVERY TIME.

| WRITE A POEM THEY MAKE ME WRITE IN RHYME.

WHAT IS YOUR FATHER 'S AGE AND OCCUPATION 7

WHY HAVE yoU COME. 1 WHAT CAN | D0 T0 HELP?

RELAX.
HOW CAN | FEEL RELAXED IF YOU ASK QUESTIONS ?
1 ONLY WANT TO HELP YOU. PLEASE SIT DOWN.

HELP.

NO-OVE CAN HELP. YOUARE MY ENEMY.
THE MAFIA ARE AFTER ME . AND |
CAN FROVE (T. yYOU MUST BE. ITALIAN

T00.
WHY DD YOU ASK ME ALL. THESE. QUESTIONS 7 WHY 7

AND 1F yOU ASK ME. WHY | ASK YOU WHY
I ASK You wHY you ASK ME. WHY | ASK .
INSERT A FOOTNOTE | I.E. CHUCKLE. . |

CAN 40 OV LONGER :

DREAMS .

| DREAM ABOUT THE MAFIA. FREQUENTLY.
THE PROOF THEY ‘RE AFTER MEI%TEHATTHEYLL 6FT ME.
BOX

THEY STEAL MYy LETTERS

LETTER
THE PROOF S THAT THE FOSTMAN MEVER KNCYJCS

| AM MADE OF METAL..
TELL ME. ABOUT YOUR DREANS. LAST NI&HT FOR INSTANCE.

TELL ME SOME MORE.
MORE.
HALIANS EVERYWHERE .

YES?HEGISMDRELDTSMDRE A-NDIVE&OTHZDOF

AND | CAN PROVE. (T
HOW CAN | FEEL RELAXED IF Yo ASK QUESTIONS.
BECAUSE. THEY RE WATGHING | CAN'T RHYME. WHY NOT ?
WHY 7 WHAT 7 WHEN 7 WHICH 7 LOKY NOT 7 OR WHY NOT WHY 7
THEY MAKE ME SAY THEN SAY AGAIN ; REFEAT
REPEAT REPEAT REPEAT REFEAT REPEAT
AND S0 D0 you. yoU MUST BE IN THE MAFIA .

leednald

16, SHIPST,
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Jal S3naradlun Sufiurare
\ Professionally Written and Produced

Software for the Home Computer
From M.E. Evans the author of: —

PROXIMA
_ APHIC MONSTER MAZE
/ PLANNER| | 3Demoen 0 coene
P comesagame for the SPECTRUM
2
g
22" Don't be trapped “ \
K jﬁﬂw into designing one £ {fs\ ‘,‘\\'
a&!.? graphic at a time on ESCAPE /”7 3 / /j%;}
;) the VDU sc Work WP \ Lo
. - one 7 45028?‘:3 Q:r48 Can you find the axe to break down L 2 ¢
adjacent units with this quality-printed Graphic the exit door of the maze and &

ESPACE? The maze is inhabited by
5 hunting dinosaurs including a
TRICERATOPS who has the habit
of hiding behind the hedges, and a
PTERANODON that soars over the
maze to swoop down on you.

Planning Pad. Prepare your designs at home,
on the train, at school or the office - anywhere.

B Full instructions MOver 300 predesigned
graphics to use or to spark your imagination
B Space to design over 2000 graphics of your
own. M All column values printed to aid coding @ Sample
program to calculate values, POKE to memory and SAVE
B Written for Spectrum but invaluable for any computer
with 8 X8 user defined graphics M Allin allthe best to be had.

Also available: ZX81/Spectrum BASIC coding Send to: NEW GENERATION SOFTWARE
sheets. Printed blue on quality paper for neat and precise FREEPOST, oldland Common Bristol BS15 6BR
program development. £2.50 inc p&p per 100 sheets. (no stamp reqd. in UK)

or for INSTANT CREDIT CARD sales ring 01-930 9232

PROXIMA GRAPHIC PLANNER PAD
PLUS 100 BASIC CODING SHEETS £59¢-£5.00

Please send me a copy of Escape for the 16k Spectrum.

Remittances to Proxima Centauri Ltd. | I enclose cheque/P.0. for £4.95

Suite A2, 23 Denmark Street, / o e TR SO S e, il Sheves :

London WC2H 8NA. [

Please specify exact requirements e [T R el e e i e S oS fle M ot s
\ SR T S S e o [ |2 o b post.Cotles. ».0: ¥. .

CLASSIFIED
ADVERTISING

SW AP 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.

0 1 o g 3 0 3 2 6 6 Computer Swap — buy or sell your computer for free through Computer

Swap. See box on left for details.
Private readers — other advertisements from private readers cost 10p a
word.

Trade advertisements — cost 20p a word.

D9 Yo watntr’)tngldy co,f’1 sgcl)l ﬁ Semi-display — why not make your advertisement more substantial by
rglé‘cg%cqm%u g tors a choosing the semi-display rate. Itis only £5 a single column centimetre.

| Ha o_mpl; erP Wa'I)’ acnew Send your classified entries to Classified Department, Popular Computing
regulay service for Fopular Com- | weekly, Hobhouse .Court, 19 Whitcomb Street, 'London WC3. For
puting Weekly readers. semi-display enquiries call Alastair Macintosh on 01-930 3840.

COMPUTER

‘ Here’s my classified ad.
All you have to do is phone

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

Please continue on a separate sheet of paper
limakethis v......f.... 4...... wordssat. ..o 2 o perwordsoloweyouf.........................
Computer Swap entries are li- | Name
mited to a maximum of 30 words. | Address
They will be published in the first
available issue. Teleph




BULULHASIE electronics

48 JUNCTION ROAD, ARCHWAY, LONDONN195RD  TEL01-2639493 2639495 TELEX 22568
THE HOME COMPUTER SPECIALISTS

ViCc20

VIC PRINTER
£185.00

80 Characters per line, 30
Characters per sec., Trac-
tor Feed Dot matrix printer.

VIC SINGLE
FLOPPY DISK
OUR PRICE £335.00
174K Byte Storage Direct
Interface to VIC Direct
Compatibility with printer

Vi MPUTER | ACCESSORIES FOR YOUR VIC20

NEW LOW PRICE ¢ ; :
£147.75 Super Expander High Resolution Cartridge £27.50

Programmers Aid Cartridge =~ £27.50
Machine code Monitor Cartridge ~ £25.00
8K RAM Cartridge ~ £34.00

FREE games cartridge supplied
with every VIC20 purchased

VIC CASSETTE DECK 16K RAM Cartridge ~ £59.00
£34.00 TONS OF SOFTWARE
Free cassette W'_th For a copy of our VIC list containing everything you need for the VIC
6 programs supplied computer, just send us your name and address.
DRAGON 32 COLOUR GENIE
— ;‘ " EG 2000 L PAL VERSION
IR 3

TS —

BRITISH

* 9 Colours * 32K RAM memory as * 8 Colours * 16K RAM standard, expand-
standard, ‘sxpandable to ‘64K| |40t 32K Esitended MictBapit

* Extended Microsoft colour | hetie atindeili ¥ Tt
basic as standard * Type-| |CO'OUr basic s ypewrite

writer Keyboard * 6809E Keyboard * CPU: Z80A/2.2MHZ
CPU * Advanced sound| |4 3Sound Channels
feature * 32 Columns

G & %16 Lines | |* 40 Columns x 24 Lines
6\4//6\4 FREE ‘Basic’ training * Serial and Parallel
ee ey manual supplied| |VO Ports
x ?.9 0 0/9 ., OuR PRICE| |OUR PRICE
L, . /4
S0 £173

BF™WY _ TERMS OF BUSINESS: Piease add 15% VAT to all prices. Delivery charged at Cost LTI
\ Prices valid for cover date of this magazine Access and Barclaycard orders welcome SR




