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SEE PAGE 49

GIVE YOUR BBC MICRD SOME STICK!
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[program

® Simphs 10 use
* Roquires |us! one block of memary

space.
An invaliabls progiam dasy lor bo-
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Dopt. PCW, 88 Middiewich Road
Northwich, Cheshire
Tel: (0B064) 8511

Computer Swap

01-437 4343

Free readers entries 1o buy
or sell a computer.

Ring 01-437 4343 and give
us the detalls.

VIC 20 and casselle deck, joystick,

Introduction to Basic, lots of s/'w. Origin-
al programs, £120. Tel: 01-845 6524.
VIC 20 Plus C2N lape deck, some
software, articles, mags, etc. Plus prog-
rammers relerance guide. £90 ono. Tel
01-274 2694 after Spm.

STAR

Showdown on
Spectrum
See page 10

GAME

Imagine — back
from the brink

IMAGINE, the flamboyani
Liverpool-based software
house, has suffered a hiteh in
its plans to dominate the home
computer games market.

Some 30 software titles —six
games, with versions for five
micros — written under con-
tract have been rejected by
their proposed publisher, Mar-
shall Cavendish. The games
were to have been used to
SUpport a new micro magazine
part-work from Marshall
Cavendish called [npur at pre-
sent being test marketed in the
Border counties.

by David Kelly

Explained Imagine's general
manager Bruce Everiss:
“There was a difference of
opinion in the interpretation of
our agreement with Marshall
Cavendish so the contract was
terminated amicably,”™

Unfortunately, this has sud-
denly left Imagine with three
finished and four partly com-
pleted games programs. One
— Pedro, for the Spectrum,
Commaodore 64, Dragon, BBC
and Electron computers — will

continued on page 5

Imagine co-founder Dave Lawson (right) with
programmers John Gibson (left) and Eogene Evans

Compensation
from

Sinclair

SINCLAIR has now agreed to
compensate QL customers,
whose money is being held in a
regders trust account, while
they wait for their machines (o
be delivered (see PCW 1-7
March). This compensation is
in lieu of returning the interest
earned on the money.

According to a Sinclar
spokesman, the company has
now agreed in principle to
compensate customers whose
cheques have been cashed with
a ‘gift’. The exact form or value
of this gift 15 not clear.

[t may. however, be possible
to force Sinclair to return in-
terest accruing from money
cashed. The National Federa-
tion For Consumer Goods has
devised a legal clause which
can be used to protect your
money and your interest.

It advises that Sinclair cus-
tomers should write on the
back of their cheque or postal
order the following:

“This money is sent on the condi-
tion that you will hold it as a trustee
on my behalf, and that it will
remain minge untill the goods have
been sent to me. As [rom 28 diys
after you receive this money you
will also hold on trust [or me any
interest which is earned on . Il
you accept this payvment you will be

continued on page 34
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- retail outlets. We've also got the knowledge and capability to best service and

e | —l supply the requirements of quality computer shops nationwide.
5 o) All these products are available in shops supplied by Tiger Distribution.
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ake sure of your stocks - and our support - by contacting your

Stell
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| on 051-420 8888.
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There appears to be something of a
glut of unsold software at the moment.
Retail outlets, which stocked up heavi-
ly in preparation for Christmas, are
waiting for their shelves to clear before
re-ordering.

While this software pile-up will un-
doubtedly clear over the next few
months, it does present some of the
software houses with a cash-flow
praoblem.

Companies with large fixed cosls
and little money flowing in will be under
pressure 10 increase revenue. There
are a number of strategies they can
adopt, ranging from a massive market-
ing campaign (which is expensive) 10
bundling software together (ie, two
tapes for the price of one). Perhaps the
mast likely solution is to cut the price of
the software, in the hope that it will
encourage more people to buy It

However, although Imagine has
already announced that its prices are
coming down, there is uniikely to be a
software price war, Initially, at least,
other software houses will probably
wait to see what effect this price cut has
on sales. Those houses with extremely
good, innovative pieces of software,
may well argue that they do not need to
reduce their prices in order to sell their
games. They will sell anyway.

It is the poorer quality software that is
most likely to be marked down.

Next Thursday

Skull Trap, next week's game for the
Commodore 64 by James Marsden, is a
strategy game. You must destroy the
seven playing pleces of the computer by
laying mines, but avoid getting trapped
yourseif.
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SUNSHINE Drago

The Working Dragon 32

A library of practical sub-routines and

pr%rﬂms. ISBM: 0 94840801 7

* "There clearly Is o need for books of
this kind which provide more than just
games” — Practical Compuling.
Sept 1983.

* |t's o good one” — Personal Computer
News, May 20 1983

The Dragon Trainer

Written as o combined manual and
beginners course on the power of

.l

and assumes no previous experience of
computing. [56M: 0 946408 05 2

Look out for the Sunshine
range in W.H. Smith’s,
Boots, John Menzies,
other leading retail chains
and through our national

Dealer enquiries:
| 01-734 3454. |

The best books for the
n 32

Dragon 32 Games Master

Learn how to write your own top level
games. 58k 0 54068 06 3

you can't write a half way decent
gome after this then it will be down to
your awn lack of imagination. | would
recommend the Brains book as the best
of this selection.” Which Micro — Sept 83

Advanced Sounds & Graphics
for the Dragon Computer

All the major aspects of the sound and
_ graphics capabilities of this machine are
Dragon Basic. It is aimed at the beginner covered in extensive detail. 56 0946408068 |

Pleasa send ma
The Wnrhin%ﬁrngnn a2
D at £5.95 enc

The Dragon Trainer
D at £5.95 each

l | enclose cheque/postal order for £

network of bﬂﬂkﬂhﬂp& l to: Sunshine Books: 12/13 Little Newport 51, Londan WC2R LD
and specialist stores, I Name
Address

Drogon 32 Gomes
D Master ot £5.95 aoch

Advanced Sound &
D Graphics at £5.95 each

[ ] Cruising ot £6.95 each

made oble

Signature

' Or telephone Access Mostercard on 01-734 3454

Write your own machine code adventures
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FOR THE 48K SPECTRUM AT £14.95
Now available in larger branches of W. H.
Smith, Boots, John Menzies and from many
computer shops nationwide, or direct from us
by post or telephone.

SAE for full details of our range.
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News Desk
Sinclair

continued from page 1

deemed to have asccepted these
conditions.”

Sinclair will then be faced
with the choice of accepting
the money and your conditions
or sending it back and losing
an order — very much the
same sort of choice it has itself
offered customers — carry on
waiting or have your money
back.

Sinclair has also admitted for
the first time that it has been
development problems with
the QL that has caused the
delay to deliveries, and not
‘phenomenal demand’ as was
originally claimed.

When it launched the QL it
had no QL machines in stock
and design work was still con-
tinuing. The SuperBasic Rom
was not finished and neither
were four Psion software pack-
ages which are to accompany
the machine.

Some sources also suggest
that there may be problems
with the design arising from the
use of the Intel 8049 chip to
handle the keyboard.

First deliveries of the QL are
now expected at the end of
March. Some customers order-
ing machines have now been
notified by Sinclair not to ex-
pect delivery before the end of

June.
For £1 the National Federa-

tion For Consumer Goods will
send you its kit giving legal
advice and stickers to attach to
cheques. Write to: NFCG, 12
Moseley Street, Newcastle

Upon Tyne.

® PCW's QL order: Week 7.
Sinclair has confirmed it hopes
to deliver before Week 11. The
estimated interest gained by
Sinclair from our money so far
is £2.25.

Imagine
continved from page 1

now be sold by Imagine itself.
The company is trying to sell
most of the remaining titles to
other software houses. It seems
probable that two more will
turn up among the introduc-
tory software packages given
away to purchasers of the new,
as yet unlaunched, Amstrad
microcomputer,

To further increase Im-
agine’s embarrassment, Mar-

English Lit. swotters

EASTER holidays mean im-
pending exams for most stu-
dents, so Penguin Study Soft-
ware has aptly chosen the end
of March to launch its English
literature revision programs.

The first titles available are
all Shakespeare plays — Muc-
beth, Henry I'V Part I, Twelfth
Night, Romeo and Juliet,
Julius Caesar, and The Mer-
chant of Venice.

All are for the 48K Spec-
trum, but Penguin will be
launching BBC/Electron ver-
sions in May. By August, the
six titles should also be avail-
able for the Commodore 64.

Penguin admits that the
programs will be slightly more
cumbersome (0 operate on the
Acorn machines, because of
their smaller memory. But
they stress that the same
amount of data will be avail-
able.

Donald McFarlan, Commis-
sioning Editor for Penguin,
explained that the programs
are intended mainly for pn-
vate study and home use.

The programs are designed
to help "0O' Level students.
The user can choose which
characters in the play to “fol-
low up’ in terms of related
themes and the Acts they
appear in.

For example, having chosen
“Witches” on the Macbeth
program, you can then go on
to select a theme from the
wide variety listed to see how
— or if — the Witches are

related to that topic. You can
narrow the choice down furth-
er, and specify the Witches'
participation in ¢ach Act. Like-
wise, you can ‘look up’ the
themes involved in each Act.

The programs were written
by Stewart Martin and John
Mahoney, two Kent school-
teachers, who are also compu-
ter buffs.

Penguin intends to expand
its range of titles. By this time
next year it hopes to have a
comprehensive set of [litera-
ture titles — not just
Shakespeare — in program
form. It also plans to move
into five other subject areas —
Maths, Physics, Chemistry,
Biology, and Geography.

01-437 4343
Electric car

SINCLAIR has announced
that it is in the final stages of
negotiations with Hoover to
manufacture its first electnic
vehicle.

If talks are successful, Hoov-
er will assemble the car at s
Merthyr Tydnl factory in South
Wales. Production of the low-
cost town runabout later this
Vear.

The car is the first of a
number of models planned
aver the next five years by
Sinclair Vehicle Project. Nego-
tiations are continuing for the
other vehicles to be manufac-
tured at the former DelLorecan
car plant in Northern Ireland.

UOSAT
launched

THE University of Surrey has
now successfully launched its
latest amateur radio satellite.

shall Cavendish forked out a
substantial sum of money —
rumoured to be in the region of
£12m — to Imagine before

e

work on the games began.
Imagine must now pay this
back in 12 monthly instal-
ments, beginning in April,

Imagine has also announced
to the trade that it intends to
reduce the retail price of all its
existing games software from
£5.50 to £3.95 in the near
future.

Parallel with this plan, the
company is in the process of
splitting its marketing and soft-

ware production operations
into separate companies. Crea-
tive Technology Group has
been formed to look after the
company's 60-strong program-
ming team, while Imagine Soft-
ware will function solely as a
marketing company. An
advertising production com-
pany, Studio Sting, in which
both Imagine founders Mark

Butler and Dave Lawson had a
stake, went into liquidation n
late 1983,

Silicon glen

THE numerous micro chip
manufacturers who have set
up factories in the Livingston
area of Scotland will not have
to import silicon for much
longer,

A leading Japanese silicon
producing company — Shin-
Etsu Handotai — has
announced a £30m plan 1o set
up a plant in the area. This
means that the complete semi-
conductor process will be con-
tained in Scotland's “Silicon
Glen”. At the moment, firms
are having to import raw silicon
from Holland and the USA.
company hopes to be produc-
ing 100m silicon wafers a year.
Construction of the new plant
will begin later this year.

Fourth name
for Flan

FLAN Computers, having
changed its name from Elan
Computers just two weeks ago
(see PCW February 23) now
looks set for yet another
change.

According to Mike Shirley,
Flan Computers’ marketing
manager, the company plans to
announce details of the new
name within two weeks.

“We want to come up with a
really good name that goes well
with the company, and ‘Flan’
obviously 1sn't very suitable.”

If Flan does change its name
once again, it will be the fourth
such change they have under-
gone.
® PCW is offering a free 12
month subscription for the best

suggestion of a new name for
Flan.

8-14 MARCH 1984







Manual
bugs

Bcing a4 newcomer to com-
puting, it i1s possible that
this error has been pointed out
several times in the past but
here it 15 anyway.

I have a Commodore 64 and
on page 161 of the User's
Guide is a misprint, In voice 2,
the waveform value should be
Poked into 54283, not 54285.
Also, the S/R value is located
at 54285, not 6.

I was about to return my
computer under guarantee be-
fore I realised the fault was in
the manual, not the computer.

John Walton
4 Franks Close
Harlow

Beds

Quick
lash-up?

WE all know that— accord-
ing to the dictionary —
QL does not stand for *Quan-
tum Leap’, rather it stands for
‘quantum hbet” (or *As much as
you please’). QL is often writ-
ten at the bottom of phar-
maceutical prescriptions, when
there 18 no recommended or
maximum dosage, and the suf-
ferer can take as much as
desired.

I have been told (obviously
by some malicious person)
that, within Sinclair Research,
QL is taken to stand for ‘quick
lash-up’. Has anybody any idea
what is the true meaning? Any
offers?

Boris Allan
Address unknown

Character
set

write concerning a letter in
your Peek & Poke column in
PCW 19-25 January. The ques-
tion was about adding a “prop-
er” printer to a 48K Spectrum.
The query was about Spectrum
graphics and user defined char-
acters.

Provided the printer has a
download character set, this is
passible. 1 use an Epson FXB0
with a Kempston parallel inter-
face. All keywords come out as

keywords (thanks to Kemp-
ston), all the normal character
set and block graphics come
out as per Spectrum character
set (Chr$ 32 to Chr§ 143). The
user defined graphics | have
arranged to come out as italic
capital letters (Chr§ 144 to
Chr$ 164) to stand out from
normal capitals. The Kemp-
ston software allows you to
specify normal capitals if you
prefer.

With my routine, you need
the Kempston normal machine
code driver altered, as per
instructions in that program.
So you see it is possible
(although complex and expen-
sive) to print out all of the
Spectrum character set (includ-
ing graphics). The high resolu-
tion screen dump supplied
graphics off the screen. Perso-
nally, [ prefer graphics not to
come out in listings, since it is
impossible to tell which key to
press.

Dilwyn Jones

4 The Crescent

Bangor

Gwynedd

North Wiles LL57 2AA

Spectrum v
World

n the continuing saga of

Spectrum versus the rest of
the World, as a besotted own-
er, I make the following com-
ments . . .

1) The only really valid cni-
ticism, “the hormble rubbery

—

“It's clear, Jenkins, that ;‘.'au know

more about compusers t

an you do
about Shakespeare.”

keyboard", is easily overcome
by buying a proprietary
keyboard from any one of at
least thre independent sup-
pliers.

2) The claims of poor re-
liability are certainly not my
experience nor that of the eight
other satisfied Spectrum own-
ers I regularly compare notes
with.

3) The software available is
at least as good as for any home
micro (and usually at a more
competitive price). Indeed, 1
am typing this letter on my
recently acquired Tasword
2 program — a major step for-
ward in my computer’s useful-
ness — to display on the
screen and print on a full size
printer 64 columns per line
with full word-processing capa-
bilities.

4) Lastly, and perhaps most
importantly, it is probably
almost entirely due to the busi-
ness expertise of Sinclair Re-
search that there is such fierce
competition in the field of
home micros, resulting in the
abrupt drop in prices when
they entered the field. With the
recent announcement of the
QL, 1 should imagine that the
business micro producers have
begun to fear its possible effect
on their profits.

The only appreciable short-
coming in my Spectrum system
is the lack of rapid mass stor-
age. | obviously intend order-
ing my Interface 1 and Micro-
drive when given the opportun-
ity, but am becoming in-
creasingly tempted at the
gradually dropping prices of
conventional 5" disc dnves.
Unfortunately, the only way of
knowing whether the Sinclair
microfloppies are reliable or
not appears to be by owning
one.

I should imagine a great
many of your readers would be
as interested as 1 to hear from
new Microdrive owners of
their experiences.

Paul Douglas

26 Lauderdale Road
Hunton Bridge
King's Langley
Hertfordshire

Joystick
control

he following program line
can be used to position a

joystick controlled object on
the screen when the rate of
motion must be slowed so that
Basic can keep up:
x=x"c3"sgnlint) joystkin)* cl+c2-x)/
c3))
where x is the co-ordinate of the shape
c1and c2 delermine the range of
movemant

&3 determings tha rate of move-
mant

When the joystick is moved,
the shape moves at a constant
rate towards the position deter-
mined by the joystick and then
stops. The integer function
prevents overshoot.

In tests, this line executes
faster than similar solutions
which turn the joystick into a
simple left-nght control and
require boundary checking,
while retaining the advantage
of analogue control.

R Strange

Elvyn Richards Hall
University of Technology
Ashby Road
Loughborough

Leics LE1N1 3UQ

Spot the
Ball

Every week | read your
Computer Swap columns
with a strange fascination. It's
as good as Spor the Ball, In the
23 February issue, for exam-
ple, I found a Jupiter Ace and
an Acorn Atom cleverly sec-
reted under the heading Dira-
gons for Sale; a BBC B under
Tandys; and under ZX815 — a
particularly rich vein-six Vics,
a TI99/4a, a couple of Lynx
items, another Tandy and
some mystenously rrelevant
photographic stuff whose own-
er wanted to swap for anything
except a ZX81.

If these weird anomalies in
the small-ad columns are in fact
a secret means of transmitting
information to the KGB, |
think we should be told . . .

David Langford
Berkshire

The spot the Ball analogy is,
unfortunately, quite accurate.

A few Computer Swap adver-
tisements always seem lo end
up under the wrong headings,
But the number is falling.

B8-14 MARCH 1984




GET THE RIGHT AN(
ON YOUR SPECTRU

Trickstick turns your Specr mes
Um INto the most sophisticated ga
mMachine in the world. Your fingers rest on the Trickstick's six Etn:-.'-.uua

Pads (four directions and two fire buttons)
and the nar
I faster you go or the harder you turn arder you press the

Trickstick works by plcking up mains hum fram Yyour nody and
CONVErting It by an ingenious circult design directly into digital \nput
Froportionality gives yvast possibilities for more \nteresting games.

i

t

ﬁ ﬁ% « Each Trickstick comes with its own interface included \n the price

|

J

ight interfaces can be stacked into each other for -8
. Emﬂfaﬁenua players. (Own 1-8 player game is Attaktics at E1O)

r nd with our new |
3 ﬁf&;ﬁaﬁmﬁtﬁ; :;?Eﬁg?nc?u???mﬁ&l::iéﬁ:EE':S?H WOrks with ANY
software
« Easy tO program, even for proportional games, o
. In the shops soon_ Now avallable py mall telephone order at \

|

ordinary joystick
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| Star Game

Showdown

A new game for 48K Spectrum by Andrew McCabe

Tha object of this game is to shoot your
opponent three times, preferably with-
out getting shot yoursell. The two outlaws
on screen both have five bullets, so you will
have to conserve your ammunition.

The outlaws can be moved up and down
the screen, as can their guns. It is also
possible to guide the bullets after they have
been fired, Other features include falling
tombstones, cacti and wagons which
absorb bullets.

Notes

Line 10 calls the subroutine which sets up the UDG's
(*9000 onwards).

*20-40 are concerned with iniialsing the variables
(13.2 strings which contaln the different positions of
each cowpokes gun).

*50-110 et up the display, excluding the cowpokes and

*120 checks o see il the second cactus has been
printed and, It not, the values ol PAQ are altered (and
thus the position of the sacond cactus (both PAQ are
ulilisad later 10 save money space)).
*150 prompls the player thal the program Is ready and
waits lor any key o be pressed bafore starting the main
loop.
Somelimes a line can be put in which bypasses the
scanning of the keyboard i no key is pressed, Howaver,
In this program 90% of the main loop is concarmad with
keyboard scanning, so this would save little, if any ime
The main loop starts ot *200 & terminates at 805,
2008210 scan the keyboard (using WV, so any
combination of kays can be prassad at once) 1o see I
ihe leh cowpoke's movemnent keys have bean depress-
ed, I s0, then this position is allered between the
parameters ol 1820 and a space Is prnled aithar
above or balow him.
*2904230 scan the keyboard o see i the left cowpoke's
gun aiming keys have bean depressed. |f so, then W
(and thus the part of A string sliced, and the direction of

the naxt bullet it fired) are allered.

*250 prints the lall cowpoks In its new position along
with the part ol A string containing the correct positipn of
his gun.

*300-350 are in effect the same as *200-250, but for the
right cowpoks.

*A00&500 check to see if a cowpoke has fired a bullat —
if 8o, then tha values ol p & / (depending on which
cowpoke fired) are sal to the position of his gun (ie,
greatsr than nought).

*G00&T00 check o see if a bullet is in the air, if 0, then
the subroutine pertaining lo the fMight of that bullel is
called.

*7T10 chacks fo saa Il his greater than 18, i 50, then his
sel as a random number bewtwen 16810,

*B00 seas | h =77 and I so sets it 1o 156

"800 seas Il his smaller than 16 (e, checks if the wagon
is baing displayed) and If so calis the subrouting dealing
wilh wagon-movement.

‘910 primts the wagon before decrementing h (ie,
moying the wagon up the screen) and returning 1o the
main loop.

The subrouting *1000-1120 deals with the left
cowpoke's bullet. It increments its horizontal position by
1 and its vertical positionby w (=1, 1, or 0). It than calls
the rouline dealing with the death of the right cowpokea if
It scores a hit, or retums to the main loop i noL

The subroutine *2000-2120 is the same excapl is

deals with the right cowpoke's bullet, NB when a bullet
is firad the bullet count of tha then particular cowpoke
is decreased,
*4000-4160 deal with the death of the right cowpoke;
firstly they decrement a (le, the cowpoke rises 10 "'bool
hill") then a tombstons Is lald while 8 warped version of
the “death march” is played. Finally, the cowpoka's lile
count is decreased, a chack ks made to see If ha has lost
3 lives, il so then the program jumps to the routine
dealing with a viciory lor player, It not then it jumps 1o line
150

*8000-5160 do the same as the previous routine, axcept
thal they deal with the death of player 1,

Tha rating is calculated by how many lives the victor
iost and how long he took to defeal his opponant. This is
done using the variable f which is incrementad every

time tha main loop is executued. 30 is then added to { for
avery life Jost by the victory. Finally, this number is
divided by 100, Using this final numbser &n area batween
the starl and finish of tha list of famous cowboys i
printed over.

Variables

RIGHT COWPOKE'S POSITION

BULLET COUNT OF LEFT COWPOKE

BULLET COUNT OF RIGHT COWPOKE

ONLY IN INITIALISING OF UD.Gs

ONLY IN INITIALISING OF UD.G.s

WAGON POSITION (IF WAGON 18
VISIBLE)

ONLY IN INITIAILISING UD.Gs

IOTOO>»

I

J VERTICAL POS. OF RIGHT COWPOKE'S
BULLET

K HORIZONTAL POS. OF RIGHT
COWPOKE'S BULLET

L LEFT COWPOKE'S LIFE COUNT

M RIGHT COWPOKE'S LIFE COUNT

P(*110) VERTICAL POS. OF CACTUS

P(later) VERTICAL POS. OF LEFT COWPOKE'S
BULLET

Q(*110) HORIZONTAL POS. OF CACTUS

Qflater) HORIZONTAL POS. OF LEFT
COWPOKE'S BULLET

T NUMBER OF TIMES MAIN LOOP HAS
OCCURRED

W DIRECTION OF LEFT COWPOKE'S
GUN

Z DIRECTION OF RIGHT COWPOKE'S
GUN

Y (LOOPF) PART OF A BEEP STATEMENT
EXECUTED WHEN A COWPOKE IS
KILLED

POS. OF FALLING TOMBSTONE

CONTAINS THE 3 / POSITIONS OF
THE LEFT COWPOKE'S GUN

CONTAINS THE 3 POSITIONS OF THE
RIGHT COWPOKE'S GUN

CONTAINS THE NAMES OF 5 FAMOUS

OUTLAWS o

F(LOOP

B string
Z string

10
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Star Game
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Interface: * for Spectrum

* 1k on board memaory * own
rear edge connector — for
printers etc * compatible with
ALL standard joysticks
Joystick: * self centring

* 8 directional microswitched
action * 2 independent fire
buttons Tape: * easy o use
program, the interface
WORKS ON ALL SOFTWARE
* keeps a record of all your
games — so you only need to
tell it about each game once!

I—ll C— I:—l;ll-—.-

To Cambndge Computing
1 Benson Street, Cambridge CB4 3Q4J
Telephone. 0223 322905

fun & games from your
Spectrum

with the intelligent
interface+program-+joystick

¢

CAMBRIDGE
COMPUTING

Cambndge Compdlting
1 Benson Street, Cambnoge CB4 30
Telaphona: 0223 322905

Please send me

Joystick, Interface and Tape al £34.90[ ] - Interlace and Tape al £27.90( |

Joystick only at £7 90[ ] - For Spectrum

More

12

nans ' 5 | enclose cheque/postal order ® for £ made payable o
Kddveem o= = o= Cambnidge Computing
*delele as necessary
g PCW
=l
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Chip off the old block

David Kelly talks to Barry Waite, Vice President
of Motorola’s European semiconductor division

he microprocessor chip chosen as the
heart of Sinclair's QL computer is the
68008, manufactured by Motorola.

Motorola is one of the world's biggest
chip manufacturers, employing over
80,000 people in various parts of the globe,
and with revenue last year of $4.3bn.

The 68008 chips for the QL will eventual-
ly be produced at Motorola's plant in East
Kilbride, Scotland. The factory currently
employs around 1,600 people, but that
number will soon go up. Over £65m has
been invesied in the site in the last two
years to build what will become Europe's
first computer chip fabrication and assem-
by facility. From next year, East Kilbride will
be taking delivery of raw silicon and turning
it into 68008 chips for the QL.

With the 68000-series of chips — the
68008, 68000 and 68020 (the later planned
for the end of this year) — Motorola has
what it claims is the only fully upward
compatible 8—16—32-bit processor set.
What this mouthful means is that its chips
all share the same 32-bil internal design
with a choice of external connections. The
68008 has an 8-bit data bus. The 68000
(used in the Apple Lisa and Macintosh, the
Hewlet! Packard HP200, and the Tandy
Model 16) has a 16-bit data bus. And the
68020 will have the full 32-bit bus.

"We told Sinclair we thought we had a
good chip and he agreed with us," says
Barry Waile, the man in charge of Motor-
ola's Scottish plant.

:
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The 68008 chip magnified 8'% times

The 68008 offers several advantages for
Sinclair over its larger 68000 relative. It is
cheaper— a typical cost to a manufacturer,
taking the 68008 in reasonable quantities,
would be considerably less than £20 each.
The chip occupies one-third of the space of
the 68000 on the printed-circuit board,

And, perhaps its most significant advan-
tage is that, with only 48-pins compared
with 68 on the 68000, it requires a smaller
minimum circuit to build a micro.

“Personal computers are very much an
8-bit world," says Barry Waite. "You are
dealing all the time with character strings
and keyboard inputs. The 68000 can fetch
16-bit data faster, but you need a bigger
minimum system to run it. The 68008 on the
QL keeps the chip-count down."

The 68008 is completely software com-
patible with the other processors in the
series — object code for the 68008 will run
on all the other chips right up to the 68020
with no recompiling and no rewriting.

"We worked closely with Sinclair from the
start and we supplied them with develop-
ment systems. Clive only started the project
14 months ago and to go so far so quickly |
think it helped that we are here in UK."

First samples of the 68008 chip were
produced in mid-1982 and volume produc-
tion began in the winter last year.

Eighteen months may seem a long time
to take from first test samples to full
production of a new chip, but then a
microprocessor 1S rather more complex
than a grain of sand. The 68008 manages
to cram the equivalent of 70,000 transistors
onto a sliver of silicon only 7mm x 6mm,

A transistor works by putting in contact
two pieces of semiconductor material (sili-
con in most cases), each with a different
electrical characteristic. Conduction across
the two halves (called a semiconductor
junction) is determined by the voltage at
which the junction is working. Small varia-
lions in the voltage cause very big changes
to the current flowing across the junction.
And so the device can be used as an
amplifier or a switch — using a small
voltage 1o control a much larger current.

The two halves of the semiconductor
junction are both made of very pure silicon,
the electrical characteristics of which are
changed by adding very precisely deter-
mined amounts of impurity elements such
as arsenic, boron and phosporus.

anufacture of a 68008 begins with the
raw silicon in the form of a single
crystal over six inches in diameter and
maybe two feet long, In much the same
way as you can make big copper sulphate
crystals using a seed crystal suspended in
a solution of copper sulphate, a small
silicon crystal is used to draw the larger one
from an extremely pure (only one or two
parts per million impurities) vat of molten
silicon. Once the crystal has cooled it is
sliced into discs less than 1mm thick.
First, the impurity gases — boron, arse-
nic or phosphorus — are diffused into the
silicon lo create the basic transistor junc-
tion. Then selected areas of the disc are
etched away with acid, isolating each of the
70,000 transistors as a small island. The

-. D
Barry Waite holds a crystal of raw silicon
widths of the tracks between these islands
are very fine — of the order of two or three
ten-thousandths of a centimetre.

To achieve that level of accuracy, a
photoresistive eich is used. The silicon |s
coaled with a special substance which is
resistant to etching when exposed to light.
A photographic method projects a minute
image of the chip design onto the resistive
coating. When etched, only the areas
exposed to light remain.

Next, a layer of metal is evaporated onto
the surface of the silicon wafer and selec-
tively etched away again, making all the
necessary connections between lhe
thousands of semiconductor islands.

any hundreds of these chips— or dies
— are manufactured simultaneously
on each slice of silicon. Each die is then
checked and the proportion that are good
are cut out using a diamond saw or laser.

Gold wires are then bonded onto the die
to make the conneclions from the silicon
walfer to the pins on the final chip and then
the whole device is encapsulated in the
ceramic package you buy.

East Kilbride is now set to become the
first European Ginch wafer fabrication plant
garly next year. Chip fabrication requires
stringent environmental control. The new
£65m facility has had to be custom de-
signed so that the working area — about
the size of a football pitch — is completely
vibration-free.

The floor has been built down directly
onto the bed-rock while the roof and walls
are kept separate and all service ducting
has had o be supported on springs to damp
oul vibration.

The air in the plant will be cleaned so that
it contains less than 10 parts per million of
dust particles per cubic foot of air. And the
air will have o be circulated at the rate of
around 3 million cubic feet a minute.

By December this year, Motorola hopes it
will be running the first silicon test wafers
through the new plant and it is proposed to
start full production in 1985.

“To give you some idea of the scale,”
says Barry Waile “Motorola is currently
producing 10 million devices each week.

“That begins to put the Sinclair thing into
perspective.”

8-14 MARCH 1584
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Play it again, Sam

Jeff Naylor looks at the Yamaha Y 15503 micro and the

use it makes of MSX Basic

f you were an electronics manulacturer

belatedly moving into home compulers
how would you sell your product in the face
of the well established market |leaders?
However advanced or cheap your product,
the one thing lacking would be the im-
pressive base of software thal is available
for the computers that dominate sales.

This is a classic case of "the chicken or
the egg”, because few good software
houses are willing o plough effort into
products that have small potential, but
computers with little decent software avall-
able have difficulty in carving out a reason-
able share of the market. You, as the
manufacturer, can commission programs
or even produce them in-house, but il
would be expensive to rival the shelves of
Commodore, Atari and, in Britain, Sinclair
software. As for making a home computer
look-alike, which has been done for the
IBM PC, the profit margins probably can't
finance the legal fees that would ensue
from making a CBM 64 copy and waiting
for the writs to arrive.

One possible solution to this problem
has emerged in the shape of MSX. Four-
leen Japanese electronics firms and Spec-
fravideo have combined to produce a
machine format that will allow them lo
share a common base of software. The
Basic is provided by Microsoft (MSX
slands for Microsoit extended). The hard-
ware configuration includes a Z80 proces-
ser, a 9918 video controller and a 8812
sound generator,

The Yamaha Y1S503 fits the bill in terms
of software compatibility, but has the
added feature of hosting an optional music
synthesiser — for each machine to sell in
preferencedo any other, variations need o
be promoted by the manufacturers. Prices
have not been settled, but it is thought thal
the 503 will cost around £200, with the
synlhesiser option adding another £100.

The review machine is attractive to look
at and handle — clothed in shades of grey
plastic, it is fairly substantial in both weight
and size. At the back are various input and
output sockets, including monitor and prin-
ter ports, and an expansion bus which
consists of the edge of the main PCB
exposed through a slol. The left side of the
computer hosts two joystick connectors
(Atari style, of course): the right has a
power switch and large cavernous space
lo take the music module. A Rom socket
lurks under a sprung door at the top, back
righthand cormer: the entrance is guarded
by a microswilch that interrupts the power
when a cartridge is inserled.

Delving inside the case reveals that lhe
main PCB is divided into two areas: the
power supply is back left, with space In

front for the synth module while the micro-
circuitry itself is shielded under a metal
screen. In addition, a vertically mounted
board contains the video circuils, so that
catering for different TV standards (ie,
British) will not involve changing the main
board. The circuitry is well constructed and
labelled, parts are not only numbered, bul
also named with part numbers, right down
to the humblest TTL chip.

The main components are those of an
MSX computer — a ZB0A microprocesser
is al the heart of the system and in support
are a parallel interface chip (8255), a video
display processer (9928A, compatible with
the specified 9918A), a pregrammable
sound generator (AY-3 8912) and what |
presume lo be a custom logic chip. The
systems' Hom is one massive 23256P,
storing 256K bits, 32K bytes of operaling
system and Basic interpreter. The Ram is
divided into two areas, 16K for the screen
display and a further 48K for the computer.
As all this memory adds up to much more
than can be addressed by the 64K address
bus of the Z80, and as the Yamaha can
also host large amounts of plug in Rom
software, some kind of bank switching is
obviously required.

The stant of the g
memaory space (000H
fo 7FFFh) is normally
occupied by Rom,
while from 8000h to
FCB0H s available
for Basic programs
and variables. Above
this, system variables
and also some sys-
tem software are held
in Ram, so extending
the Basic even furth-
er is no doubl possi-
ble. The machine
also has a well organ-
ised input-output port
map. Only eight bit

o perform the switching. In addition to a
full Qwerty layout and space bar, there is a
double size return key, an illuminated
Caps lock key and various control keys,

The keyboard was very responsive — il
seems that the keyboard scan can slore up
to 40 characters in a buffer for future
attention. There is also an autorepeal
function. Top left of the keyboard are five
function keys and these can be shifted to
give 10 separate user defined keys.

Precisely what each key does can be
altered by the programmer with ease: from
switch-on the keys are designated as
Color, Aufo, Goto, List and Run in the
unshifted mode; and Color 15, 4, 7 (reset-
ling the default values), Cload”, Continue,
List. (a period standing for the current line
number), and Aun (performing a CLS first)
when shifted.

he bottom line of the screen reflects
what each key is currently program-
med lo do, although this helpful aid can be
disabled with the command Key Off. Re-
programming the keys is only a matter of
using a Basic statement. For example, Key
(1), “Print Fre (0)" +Chrs 13) will program
key 1 to print the amount ol Iree memaory
space left. | found the function keys a great
help whilst writing and debugging prog-
rams by tailoring them to changing require-
ments.
All MSX machines are equipped with
separate cursor keys, because they are
used in the editing of programs — the four

T T T
H I

addresses are implemented, so there are
potentially 256 ports. The support chips
are addressed through /O channeis.

t is worth noting that the MSX format

does not require 32K of Ram. If the
minimum of 16K is provided, then Basic
programs start at CO00h and there is a
16K “hole” in the memory map from 8000h
to BFFFh.

First impressions of computers are
strongly influenced by the quality of the
keyboard, and in this area the Yamaha
scores highly. An electronic typewriter
would not be loo ashamed of the keys,
layout, and travel, even though a mem-
brane hides beneath the key mechanisms

arrow keys are placed lo the right of the
main keyboard. When | first saw the name
'‘Microsoft” on the literature accompanying
the machine, | instantly thought of strug-
gling with a line editor similar to that of the
Dragon, bul to my intense relief | found
that MSX Basic is equipped with an on-
screen editor which is a joy to use.

In order to edit a program, you list the
area you wish 1o alter and then whizz about
the cursor keys, making the changes at the
cursor by either overtyping or using lhe
delete and insert keys. In addition, you can
re-enter a4 complex direct command, so if
you are using the computer as a calculator
and enter a syntax error, all is not lost. Very
nice indeed, and | take back all | muttered

14
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about Microsoft when programming my
Dragon.

Well, what aboul the Basic itself? | found
lhe MSX programming guide aboul as
much use as most of the poorer computer
manuals, but then it was in Japanese!
When translated, it will probably be very
good — the many illustrations were helpful.

However, | must be thankful for an
English MSX Basic specification — the
syntax of some commands Is not always
obvious. The interpreter is as extensive as
you would expect from a computer with 32K

L
oy
& -

e i
L = B

digital recorder 1o buy, You can use tape to
save machine code and for file handling.

The interface works well and is dual
speed: at 1200 baud it is as fast as the
Spectrum while 2400 baud sacrifices some
reliability for very quick operation. Setling
the right replay level is nol too difficult,
although there is no visual indication, as
provided by the Spectrum's striped border.

raphics on the MSX system hinge on
the capabilities of the 9918 video chip,
also contained in the Sord M5 and

Memotech compu-
ters. However, the
Basic allows you to
exploit the graphics
easily. The Yamaha
has a palette of 15
colours, plus “trans-
parent” — lhe col-
ours are the pri-
maries (red, green
and blue), their
complements (cyan,
magenta and yellow),
black and white.
There are four
screen modes.

of Rom, although BBC fans may not agree.
MSX makes few concessions 1o structured
programming — putting Goto on a function
key will not enhance the Yamaha's reputa-
ion in that respect!

Multi-staterment lines, an optional Let
statement, Aufo line numbering, Renum-
ber, If then else and user defined functions
are all included, as should be expected, but
there were also many pleasant surprises
and no noticeable omissions,

The standard accuracy of the arithmetic
is 14 digits, but you can also work with
single precision (six digits) or integers to
save time and memory. There is a useful
sounding integer division function and | was
pleased to see 16-bit signed logical oper-
ators, for working in binary, masking off
parts of numbers and other exolic proces-
ses normally cumbersome in Basic. The
operators are Nof, And, Or, Xor, Equ, and
Imp, Swap will exchange the values of two
varnables. You may work in hexadecimal,
octal or binary with the functions Hex$,
Oct$ and Bins$, while the memory address
of a variable is given by Varpir.

P erhaps the most interesting features
are the trapping functions available; not
only is there On Error, On Interval and On
Key Gosub (lrapping the function keys) but
also On Strig which reacts to the joystick
fire buttons and On Sprite which detects
sprite collisions — good news for games
programmers.  About the only obvious
criticism | can make is that, in common with
earlier Microsoft Basics, variable names
are only significant to two letters.

The Yamaha can use an ordinary audio
cassetlte recorder for data and program
storage, so there is no expensive dedicated

Screen 0 is a 40 by 24 text screen that can
only contain two of the colours at any time.
Screen 1 only boasts 32 by 24 characters,
has a separate border colour and can
support sprites — investigations revealed
that you can use more than two colours, bul
the colour boundaries overlap the charac-
ters shapes.

Both of the text screens, by default, have
reduced widths. Screen 0 Is only 38
columns wide, screen 1 just 29, but you can
resel these from Basic. In fact, the display
given was of a very odd aspect ratio, (I used
a 50 HZ monitor to display the picture) and
in the 32 column mode printing to column O
produced a character completely in cut-off,
so the Width command masked a poorly
generated display. Until a UK version
actually appears, judgment on this point
must wait.

Screens 2 and 3 are graphics only; mode
2 gives a pixel resolution of 256 by 192, bul
the colour resolution Is limited to one
attribute defining paper and ink colour for
each eight horizontal pixels on the screen.
Mode 3 divides the screen into blocks of
four by four pixels and allows these blocks
lo assume any colour,

Investigating how the various screens
are mapped was quite illuminating. All the
modes employ a name table that holds the
number of the character shape, which is
also held in Vram — modes 1 and 2 also
have colour tables. This gives the best of
both worlds, as you can access the bit map,
or change 64 pixels of the screen with one
Vboke.

Draw is a Basic command that allows a
sel ol subcommands to be used. For
example, Draw "U7T0L5" will draw up 10
units then left five units from the current

cursor position, Draw also has a Scale
subcommand as well as Angle.

The star of the graphics is undoubtedly
the hardware generated sprile system —
256 eight by eight or 64 sixteen by sixteen
shapes can be moved about, one pixel at a
time, on 32 different planes. In contrast to
other computers, Basic fully supporis these
sprites, and they work in modes 1, 2 and 3.

Sound on the Yamaha comes from the
well lested 8912 chip. It has three tone
sources, a noise channel and various
envelopes. The effects possible are quile
Impressive.

Play allows strings of music subcom-
mands to be sent to the chip for the
attention of each tone channel. This “macro
language” recognizes musical notation and
the subcommands include Temp and En-
velope, Soundallows you to write directly to
the chip's registers. There is no intemal
speaker to corrupt your melodies, as the
sound emanates from the TV speaker.

The keyboard produces a software click
on the sound channel, but this can be
switched olf. The keyboard matrix is very
easy 1o read either fromn machine code or
Basic, as it is /O mapped via the PPI chip.
This chip also controls some memory bank
switching operalions, in particular those for
the plug-in Rom cartridges.

only had the Yamaha for a lew days, bul

while investigating it | could not help being
distracted by the synthesiser which plug-
ged in the side. The module is equipped
with a Midi interface and audio outpul. The
keyboard has three and a half octaves, the
keys being smaller in pitch than a piano.
There are two voices, one of which Is
polyphonic, and these have a good number
of alternative sounds, the more percussive
onas being very realistic indeed.

The whole thing is controlled from the
computer, which gives a visual display of
the currenl set-up. You can also record a
tune in memory, then play along with it.

My overall impression of the Yamaha
503 is of a computer that is a delight to use.
If it only syntax checked lines of Basic when
they were entered, then it would be getting
close to Ideal. As for the MSX format,
although nol brilliant, it is more than adequ
ate, and will fulfil the expectations of most
purchasers.

As for compatibility, one thing that wor-
red me was a nole in the language
specification relating to Ouf and Inp, which
implied that programmers could nol rely on
port addresses being compatible with later
machines. Yes, all MSX machines are
compatible, but no, you can't write in
machine code and expect it to work. |
suppose you can always interrogate the
host machines Rom lo see where ils
graphic chip is, but it seems a shame thal
you need lo.

Anyway, thank you Yamaha, particularly
for the use of your synthesiser — I'm off
now to buy a Depeche Mode album. Q
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Centre of operations

Alan McDonald takes a further look at the

Z80 and 6502 processors

he A-register is the only 8 bit register

which can perform arithmetic operation,
This is true for both the ZB0 and 6502
processors. Both these processors can
only add and subtract numbers. There are
no multiply and divide instructions.

There are two types of add instructions
on the Z80 and they are ADD and ADC.,
There is quite a lo! you can do with the ADD
instruction, eq:

ADD AB bil register
ADD AB bit numbear
ADD A (HL)

ADD A (IX+displacement)
ADD A,(1Y+displacement)

These instructions are pretly straight
lorward. For example, lets suppose A holds
Ee number 10, then ADD A, 20 would make

=30.

But there is one thing you cannot do with
the ADD instruction and thal is to ADD A,
(16 bit address). Instead, you will have to do
the following:

LD HL.,16 bit address
ADD A,(HL)

If the resulting arithmetic operation is
greater than 255, then strange things can
start 1o happen, ie, different values are left
inthe A register than you might expect. This
is caused by arithmetic overfiow.

The ADC command takes into account
Ihe possibility of overflow and changes the
carry flag accordingly. The ADC instruction
operates in the same range as ADD:

ADC AB bit register
ADC AB bit number
ADC A,(HL)
ADC A, (IX+displacement)
ADC A (1Y +displacament)
The SUB and SBC (sublract) instructions
operate over the same range of instructions

as the ADD and ADC commands.

16 bit arithmetic

Sixteen bit arithmetic takes place in
either the HL register pair, or in the index
registers (/X and IY). There is no SUB
command for 16 bit arithmetic — only SBC
(subtract with carry) is supported. Addition
is simple and the following commands are
allowed:

ADD HL register pair

ADC HLregister pair

ADD HL,SP

ADC HL.SP

ADD X register pair except HL

ADD IY.register pair except HL
ADD BXIX

ADD IY,1Y
ADD IX.SP
ADD IY,5P
Subtraction with carry (SBC) operates as
follows:
SBC HL.any register pair
SBC HLSP

Arithmetic on the 6502 is limited to the A

register. Since there are no 16 bit registers
on the 6502 (except for the program
counter), arithmetic is limited 10 8 bits.
There is a further limitation on the 6502 —
and ADD and SUB commands found on the
ZB0 do nol exisl. Instead, we are limited fo
ADC and SBC (addition and subtraction
with carry). Therefore, before performing
any arithmetic operations, you should first
clear the carry flag. Before doing subtrac-
tion, you should sel the carry flag, eg:
CLC = clear the carry flag

SEC = set the cany flag

While looking at the carry flag, itis worth
listing the commands to change some of
the other flags:

CLD = glear tha decimal flag
CLl = clear tha Interrupt flag
CLV = clear the over flow flag
SED = set the decimal flag
SEl = sel the interrupt flag

The lollowing instructions are the ones
used to perform addition:

ADC # &00 Add tha valua in A with &0@ and store the
resull in A
Page 0 ADC &00
ADC 800X «—displacement hald in the X
ragistar

The previous instructions in English read
‘Add the value held in A with that held at
memory location £0@ and store the result in
A'. The following instructions require a 16
bit address:

ADC 80000
ADC &0000.X
ADC 30000,

These instructions work in exactly the
same way as those used for page 0. The
SBC instructions work in the same way as
the ADC instructions, but for subtraction
instead of addition:

SBC # 500
Page 0 SBC 400
S8C &00.X

The following work with 16 bit addresses:
SBC &0000
SBC A0000,X
SBC 80000,Y

Both the Z80 and 6502 processors allow
numbers to be incremented and de-
cremented. As an example, imagine the A
register contained 10 — alter an increment
instruction, the number 10 becomes 11, ie,
incremented by one. After a decrememt
instruction, the number 10 becomes 9, ia,
decremented by one.

On the Z80 it is possible to increment
registers, register pairs and numbers
stored in memory locations. The mnemonic
lo increment numbers on the Z80 is INC:
INC B bit register
INC 16 bit register pair
ING 1X
ING 1Y

INC (1X-+displacamant)
INC (1Y +displacement)

INC (ML)

Note: Do not get the instructions INC HL
and INC (HL) confused. The first (INC HL)
acts on the 16 bit number stored Iin the HL
register pair, eg, if HL was equal to 30000
then after an INC HL command, HL would
be equal to 30001. The second instruction
(INC (HL)) Increments the contents of the
memory pointed to by the 16 bit address
held in the HL register pair, eg, HL= 30000:

Address Value held In address

...................... after INC (HL)

The DEC (decrement) instruction does
the complete opposite of the increment
instruction, ie, 1 is subtracted rather than
added. The DEC instruction operates over
the following range:

DEC 8 bit number
DEC 16 bit address

DEC IX
DEC IY

DEC (IX+displacement)
DEC (1Y +displacement)
DEC (HL)

The 6502 allows registers (X and Y) and
memory locations to be incremented and
decremented, There are three instructions
on the 6502 which allow this — INC, INX
and INY, The INC instruction increments
the number stored in the stated memory
address, eg, INC &FFFF increments the
number stored at address FFFF (hex). If the
number at address FFFF originally con-
tained 10, it would now contain 11.

The INX and INY instructions add one 10
the value held in the appropriate index
register. Here is an example:

LDX # 48
IND oo sesmassionssene: PBSUIRS i X bBCOMING 47,

The decrement instruction does the com-
plete opposite of the INC instruction. The
following are all allowed:

DEC 16 bit addrass
DEX
DEY

The Stack

A very common struclure in program-
ming is the stack. Imagine you have four
numbers 10,32 and 37. You can stack
them up as follows:

10, 3, 2, 37 stacked up becomes:
3

s

The first number typed in (10), would be
placed al the boltom of the stack, whereas
the last number typed in (37) would be on
top of the stack. This sort of structure is
known as the LIFO structure (Last In First
Out).

The ZB0 uses two instructions to add and
remove data from the stack — PUSH and
POP. To add 7 to the stack you PUSH It on:

37
2

b 8 W & X
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37
2
3
18
When you remove a number, you POP it
off:
37 |Pop
3
19

You can PUSH data, elc, onto the stack
using the following instructions:
PUSH any register pair
PUSH X
PUSH 1Y

And POP it off by using:
POP any register pair
POP IX
POP IY

The stack can be very useful. For
example, let’s say we wanted to make the
BC register pair equal to the DE register
pair. We could do a short two line program:
PUSH DE push the number in DE onlo the stack
POP BC  put the number into BC

The 6502 uses similar instructions to the
ZB0. To PUSH numbers onto the stack it
uses PUSH, But, instead of using POP, the
6502 uses Pull (it does exactly the same
function as POP on the ZB80).

There are only two instructions which
allow numbers 1o be Pushed onto the stack
on the 6502:

PHA push the A register onto the stack
PHP push the processor status register (Flag) onto
the stack.

To pull numbers off, there are also two
instructions:

PLA  pull the nurnber on top of the stack and pul it into
the A register.

PLP pull the number off of the top of the stack and
store it In the processor stalus register.

There is one limitation on the 6502,

e
-'-} -
. * & L]

Notice how there are no PHX, PHY to Fush

and X and Y registers onto the stack. And

no PLX and PLY to Pull them off. Instead,

you will have to resor lo;

TXA transfer the contents from X inlo A

PHA push the contents ol A onlo the siack
The same also follows for the Y register,

ie, TYA followed by PHA:

PLA pull the number on top ol the tack and store itin A

TAX (Iransfer the contents from A inlo X

Again, this refers to Y as well, ie, PLA

followed by TAY.

Logical Operations

| shall give a brief description on how the
logical operations work. Remember (0 =
false, 1 = true). AND the resultis only true if
both operands are true:

1 AND @=0 (faise)
@ AND 0=0 (lalsa)
| AND 1=1 (true)
@ AND 1=0 (falsa) :

NOT Il the operand is false then it
becomes lrue and if it is lrue then il
becomes false:

0 NOT =1
1 NOT =8

OR The resull is true il either of the
operands are Irue:
1 OR @=1 (trua)

@ OR 0=0 (lalse)
1 OR 1=1 (trua)
@ OR 1=1 (trus)

EOR or XOR (exclusive OR)The resull is
true il only one of the operands is true:
1 EOR 0=1 (rue)

0 EOR 0=0 (falsa)
1 EOR £=0 (lalse)
@ EOR 1=1 (true)

The ZB0 has three logical operations
AND, OR and XOR. They cover the
following range of instructions:

AND B bil register
AND 8 bit numbar
AND (HL)

AND (IX+displacement)
AND (1Y +displacemeant)

OR and XOR operate over the same
range as the AND instruction. The AND
instruction is very useful as il allows us o
mask a byle. As an example, imagine you

want fo limit a number between & and 10.
You would use the instruction:
AND 10

Logical operations can only be carmed
out in the A register. Therefore, the pre-
vious example AND's the number 10 with
that in the A register. If the A register
contained 255 (11111111 in binary) then
the instruction AND 10 would have the
affect of:

ey

A register = 1111111
10 in binary = 06081910
after AND 10 = 001010

Can you see how it works?

The OR function is also very useful as it
allows you to sel any biis in any number.
The XOR function is also useful. As an
example, see whal happens when the A
register is XORed with itself;

A rogister = 10818108 any number held in A
XOR A = 10010700 XOR A with A
the resull is = UGMOBGO0

The A register was cleared, ie, selto 0, as
was the carry fllag. In effect, il saves you
from doing LD A,0. More importantly, it
saves memaory.

The 6502 has the following logical func-
tions AND, OR and EOR (exclusive OF).
The 6502 can only perform logical opera-
tions in the A register (same as on the Z80).
Here is an example:

AND 8 bt number

This instruction AND's the contents of the
A register with the 8 bit number specified,
and then stores the resull in the A regisler,

Here is a list of the remaining logical
instructions:

Page @ AND 500
AND 400X

16 bit addressas

AND AG000

AND &0000 X

AND &0000,Y

The above instructions AND’s A with the

contents of the specified memory address,
then stores the result in A. The OR and
EOR functions operate over the same
range as the AND instructions.
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NEW RELEASES FOR THE DRAGON 32/64
FROM SALAMANDER SOFTWARE

TURTELE ) |

RAPHI :
G Cs DATA RETRIEVAL SYSTEM

This program has been designed to provide a method of DRS is a powerful database package for the Dragon
drawing pictures with your computer which is both fun computer, supporting files stored either on cassetie or
and educational, and yet simple enough to be enjoyed by  disc (using the Dragon Data DOS).
the young or inexperienced computer user and the DRS has been designed for ease of use and fiexibility. You
enthusiast alike. can design your own database, specifying number and type ol
Piclures are drawn by telling the “turtle” to move forward lields. Powerful full screen editor allows easy design of your own
and turn so that it traces a picture on your TV screen or 4 colour SCreens.
printer plotier DRS contains tull facilities for adding, maintaining and
Powerful “repeat” and “word library” facilities allow you to deleling records, Fields may be added o or deleted from existing
build up new commands as you progress, and you can save your  files even aHer records have been added. Search facilities allow
‘word library” on cassetie lape or lloppy disc. for selection of records by any portion or combination of fields
The end result of using a system such as this 1S an increased DRS also has an extremely flexible report generator, allowing
knowledge of geomelry, and a basic understanding ior anything from printing of labé!s 10 paged reports.
of simple programming, making the program * 22000 characters of dala per file.
an ideal educational tool tor all ages f /k o 154 000 characters of data per disc file
* Snappy 32 page manual included. I, e Each record may contain a maximum of
¢ Runs from cassette or disc (using L :I
either Dragon Data DOS or Premier I i

480 characlers, 26
alphanumeric helds
Microsystems DOS), and 10 numeric fields.
Simple command structure, - . ® [nclusive, exclusive
Repeat command sequences - r and ranged searches
can be nested to 32 levels. on alphanumetic
“Word" defirntion - s fields.

can be nested 1o o= o Comparative

30 levels. : segrches on numeric
Powerful “word fields.

library™ handling Yo ate ® Add, delete and

Save and load _ IR 00 GO change records.
library using IR e s B ¢ User definable screen
casselte or disc, 3 displays

Dynamic editing of o User definable repor!
command strings generator,

and word library. o Hecord formats may be
Scaling and _ changed at any lime.
stretching commands. ) , ¢ [Disc files require Dragon
Will draw pictures 2 Data DOS

on & colour & L0 #Fdh,

printer plotter A0 e | Price £14.95

(TRS-80 GCR115,MCP-40, dalocrss

or compaltible S 3 .

plotter) - Lud'#

Price ; ;

£9.95 Tape duplication by
DATACLONE

amanoer

e E T WRRET

17 Norfolk Road, Brighton, BN1 3AA. Telephone: Brighton (0273) 771942,

Look out for these other new releases from Salamander Soltware.

DRAGON: wings of War £7.95 (WW Il Adventure).  The Cricklewood Incident £7.95 (Weird & Wonderful Adventure)

BBC: Eagle £7.95 (Original Arcade Action). Turbo £9.95 (BASIC Compiler)
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It's here ...

AUCTION FEVER! § Got a computer?

Give it a boost at

JOIN THE SPURIOUS WDHLD OF ART COLLECTORS
IN THIS PROFESSIONALLY PROGRAMMED ALL-
ACTION 2 PLAYER INVOLVEMENT GAME. BID FOR
PICTURES, HAVE THEM VALUED, KEEP TRACK OF
PURCHASES ANY TIME DURING GAME. FULL TABLES
OF MONEY. BEWARE OF BUYING FAKES OR GAMBLE
THAT THEY ARE!BUT DON'T OVER-SPEND, DEALERS
HAVE ALREADY ORDERED THIS GAME — WHY PAY
THEIR PRICE WHEN IT CAN BE YOURS FOR ONLY £5.
DEMAND WILL BE HIGH — SO GET YOUR ORDER IN
NOW! AN ALL ORIGINAL HIGHLY ADDICTIVE GAME.

%% NEW Hix

SPEEDWAY KING (BK). Become world champion dirt
track rider. Choose your machine — Honda, Yamaha or ? ?
Susuki — and ride for the Vic Pirates. Includes match v
Spectrum Hasbeens, chance of being selected for England
v America and challenge match against world champ. Only

£4 The
| Send for full list of games cOIIIPIIUEI‘ SII.DP
MIKMAG GAMES Software books and accessories for

ACORN COMMODORE SINCLAIR MICROWRITER
Dept PCW, 21 "é‘:}ﬁfg‘;ad Carshalton, 18 Otley Road, Headingley, Leeds

DEALER INQUIRIES WELCOME (0532) 758474
You're better off at a proper computershop

RAM SPECTRUM
JOYSTICK INTERFACE MK I

* Theonly joystick interface fully compatible with the rapid -
fire mode of the new Quickshot Mk Il joystick.

* %% Guaranteed 24 hour despatch for orders paid by postal
arders, Access card or Visa card.

‘;ﬁu *** Guaranteed 7 day despatch on all orders paid by cheque,
%% Fully operatioinal with RAM and Kempston compatable
.............................. software.
: *%* Unbeatable price—Unbeatable guarantee— Unbeatable
value.
% %% Buydirectfromthe manufacturers:

inc VAT 2 year RAM ELECTRONICS (FLEET) LTD, (Dept. PCW),

manufacturers
guarantee 106 FLEET ROAD, FLEET, HAMPSHIRE GU13 8PA

F_d__—__._.._-..._‘_-.|.—_————————l---I--—-————-l—————-——-————_———l'—H'—"ﬂ-—-_————_

'''''

Plessasend me: Add £1 P&P (E3 overseas)
] RAM Interface Mk |l @ £12.95 Please debit my Access/Visacard no ..o,
[] Quickshot Mkl @£12.35 | enclose cheques/Postal orders..........

[] Interface and Joystick @ £22.95
[] RAM Vic 20 32K switchable NaME ..cooversemmmmsmaseenes.
ram pack (@ £49.95 Fr Ty T T e S SRR TR ol
] RAM Vic 20 16/3K switchable
ram pack (@ £34.95
RAM ELECTRONICS (FLEET) LTD. [L‘rnpt PCW}. 1115 FLEET FIUAD FLEET HAI"«ITS GLI13 BFA
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A timely remark

John Ingleson explains how to
program using Hem statements,
without affecting the Run time

he Rem statement is probably the

single most useful devicea for simplifying
the writing of programs. It may be used to
provide brief documentation within the
program, perhaps the only documentation
that many programmers use. Names,
dates, descriptions, variables, sub-routines
and functions listed at the beginning of a
program are some of the things thal make
life easier when called upon to modify or
customise a program written some time
ago (or even yesterday).

Labelling blocks of code, subroutines,
data lists, etc, with short explanations is
also an invaluable tool in making their use
and logical structure apparent, giving the
writer clear reference points from which 1o
work. The highlighting of comments with
blank Rem lines is perhaps a much neg-
lected device that is useful for saving
eyestrain in long program listings.

However, the use of these techniques
does have disadvantages. The limits of
memory may inhibit the use of detailed
documentation. There may simply not be
enough room o write or Run the program
despite, or rather because of copious
useful notes. A program listing may easily
consist of 25 per cenl Rem statemenils. Il
the program is relatively large — say over
30K, then that can amount to alot of unused
bytes al "Run time".

Where the constraints of memory size
are nol restrictive, the size of an often used
program while Saving and Loading can
prove tedicus. One other complaint that
may be cited against the liberal use of Rem
staterments is that of the speed of program
execution. While the operating system
“ignores” Rem statements, it still takes a
finite time to do this. In the Spectrum, every
time a sub-routing or function is called, the
interpreter starts at the beginning of the
program and searches through until the
relevant code is found. Thus, Hem slate-
ments, especially those at the beginning
(these usually being the bulkiest), are
“ignored” many times during execution,
significantly slowing down the speed al
which the program Runs.

Using the Spectrum (a machine not
noted lor its lightning fast speed in produc-
ing moving graphics in Basic), it would
clearly be an advantage lo do withoul any
Rems. However, il is almos! unthinkable 1o
wrile any programs without them.

How 1o resolve this dilemma? We could
write the program, including all our Rems
and then, when the program is debugged
and Running to our requirements, simply
delete all the Rems by typing in the line
numbers and then Enier {keeping a copy of

the complete program with Rems for future
referance). This may seem a likely solution,
until it is tried in practice. Numb fingers,
tired eyes, and program lines that dis-
appear without trace are some of the
pitfalls,

But isn't this one of those dull routine jobs
we keep being told are the ideal tasks for a
computer? Well, here is a short machine
code program that will allow you to write as
many Rems as you wish and then when
your program Is complete — lo strike them
at a stroke. (Again — don't forget to Save a
complete copy, Rems and all, for possible
future reference, modification and custo-
misation. )

First, let's review the way a Basic line is
held in memory (see diagram 1). The
address of the start of the first line number
is stored by the Spectrum Rom al address
23635 and 23636, This is the system
variable Prog. Similarly, the address of the
last byte of Basic program +1 is stored al
address 23627 and 23628 (system vanable

Vars). Both pairs of bytes are stored as Low
byte — High byte.

The first two bytes of a line hold the line
number — High byte first, then Low byte
(the reverse of what we would normally
expect). The next two byles are held the
length of the line (as we would expect —
Low byte, High byte). following that, the
actual code of the line, ending with 13 (the
Code for Enter). Then comes the next line
number and so on.

Briefly, the routine works by checking the
first piece of code in a line number to seeif it
is & Rem (code 234). If it isn't it goes to the
next line number — if it is, then the
remaining code (from the next line number
lo the end of the program) is moved down
memaory, over writing the Rem statement to
be deleted. The end marker of the program
(system variable Vars) is then moved o ils
new position al the end of the revised
program for referencing the end of the next
block of program to be moved down. The
number of bytes deleted is then stored at
the end of the printer butfer (for want of a
less obtrusive location). The total is needed
at the end ol the routine.

ENTER - NEW LINE

REST OF PROGHAN

mq.- 1 ulumh: how &

LINE NUNBER.eecsssnnsssssnsss 1
¥O. BYTES IN LINE

FEBAEEEEEERE SRR Ss AR EsEEEnaEn u-!
niilllii!liiiiili*iliilllil-i_.
--.-1l----liiﬁliiil-ll-lllll!_.'

l---i'----lli!i!i!i-t-llllq-l'1

hm NUMBER.csessssnsanvasnns a‘

e l.---IIll.l.'l'!‘.l"."-".. m

LAST ENTER (END OF PROGRAN)
START OF VARIABLES AREA

pﬂmi-hllﬂmmm
14 signifies number following in 5 byte format.

22

POPULAR COMPUTING WEEKLY




-

This process is repeated until the end of
the program is detected, at which point a
subroutine, held in the Spectrum Rom, is
called. This routine "tidies up" by reclaim-
ing the redundant bytes — left between the
end of the revised program and the end of
the original one (echoes of the tail end of
the original code that has been repeatedly
rewritten down memory). This subroutine in
Rom also calls another — Pointers which
resets all the system pointers affected by
the changes. The code may be used asitis,
to delete Rems after line numbers and also
line numbers with a space following.

A separate algorythm is needed if the last
line is a Rem, because if BC is loaded with
zero then BC will be decremented to 65535

on the next cycle of LDIR. As BC is the
counter for LDIR then we will end up
moving 65536 bytes instead of none. In
fact, we move the total number of bytes in
the line from beyond Vars to uphold the
logic of the subroutine Move, thereby seting
Vars and Stbyt (the total of deleted bytes)
correctly before Returning from the
machine code program.

It a machine code program is stored in a
Rem statement, or a critical Rem statement
is 1o be kept in the program, then the line
may be "‘protected” by inserting an inverse
character (Chrs 20 — Caps Shift 4) im-
mediately following the line number and
before the Rem (remember to remove the
inverse before using your machine code,

as the position of code will have moved in
memaory).

Registers need nol be saved by the
routine, as the program is unlikely to be
used as a subroutine of another program.
Modifications may be made o delete Rems
that occur at the end of program lines.

Hints — the whole program line will have
to be checked for a colon then Rem (don't
forget to exclude bytes that hold data which
might occur in the combination of the code

for a colon and then a Rem). When deleting
a colon Rem, a new algorithm will need o

be developed to set Vars.
NB. Program lines will be treated as
blank and deleted if the line number _if

followed by a space.
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D VIDEQ

SOFTWAHE LIMITED

SOFTWARE FOR
SPECTRUM AND ZX81

OUR POLICY
We aim lo creale programs which you will keep on using until your
computer wears out. You won't find our programs in the top ten and
will look in vain for colour adverts and fancy packaging.
evertheless we have buill up a solid following of disceming users
in all parts of the world. Read the reviews of our programs if you can
find them. We have been consistently praised for quality, oniginality
and valua for money.

WHAT DO YOU GET?

The bulk of our casseties are now made by the laclory which
produced the Horizons tape. Programs are recorded iwice .and
carry on the reverse side an audio narrative 1o supplement the
operating instructions. Where appropriate, casselles are accompa-
nied by a comprehensive and clearly written instruction manual.

48K SPECTRUM

“Day of the Match” £5.00
Fascinating and realistic simulation ol an entire foolball season.
Name your own teams Il you wish (English league provided on
cassette). Rale each team from one !0 nine in various success
calegories such as altack, defence, manager, elc. Walch the
season unfold. Includes knock-out cup option.

“Ball by Ball" £5.00
Simulates a test malch series or one day intermnational series. Set up
your own teams and pool of players (England v Australia provided).
Rale each player's capabilities as batsman and bowler on a one to
nine scale for qualities such as lalent, effort, elc. Pick your teams
and play the maich. Electronic scoreboard shows progress of a
maich. Full supporting score card and series averages.

“Superplan Generator" £12.00
Spreadsheel type program with variable column width and variable
number of columns. Lets you sacrifice columns you don't need to
get more lines.

Pack 1", Business Applications £7.00
Ready-made applications programs for sales day book, purchase
day book, cash book and petty cash book.

“Superplan Pack 2". Home Computing £7.00
Ready-made applications programs lor home budgeting, nutrition
tables, car running costs and bank statemenis.

“Superview" £5.00
Enmﬂla but effective information display. Up lo 42 pages of text and

low-res graphics. Access pages on demand or run in perpetual
‘slide-show’ mode. Full facilities to create your own pages and build
up an informaton lbrary on casselte.

16K SPECTRUM

“Superdraw” £5.00
Crealte full colour high-res pictures and store them on casselle lor
use as litkes or background screens in other programs, Or just have
jun doodling and build up a cassette library of your creations. Shde
show option allows you o review pictures stored on cassette.

16K ZX81

Here is a selection ol titles still available for ZX81. Send s.a.e. lor
ilustrated calalogue. These are the ZXB1 equivalents of the
Spectrum programs described above. Although similar in concept
the specificabions fall short ol the descriptions given for the

“FOOTBALL-LEAGUE" Forerunner of “Day of the Match" £4.00
“TEST-MATCH" Forerunner of “Ball by Ball" £4.00
“VIDEO-PLAN" Forerunner of “Superplan™ £7.00
“VIDEO-AD" Forerunner of “Superview" £7.00

“VIDEO-SKETCH" Forerunner of “Superdraw™ £7.00

Many independent computer shops now slock our products bul we
continue lo supply by mail order on an ofi-the-shell, immediate

basis. Prices include VAT, post and packing in UK. Add a
bit for posiage if you live in Outer Mongolia. (Note: “Day of the
Match” not available until late October 1983).

VIDEO SOFTWARELTD.,
Stone Lane, Kinver, Stourbridge, West Midlands.
Telephone: 0384 872462

8-14MARCH 1884

TO SEND YOUR GAMES PROGRAMMES
A8 B-0RIC -0RARGAN 32-LOMNMOUDORE 84-SPECTRUM 48
to our Multinational Organisation for
disfribution in U.K. and Overseas Markets.
Immediate evaluations and terms.

We are also looking for the best
Freelance writers.

Contact:

Lawrence Gilloway,
82/84 Peckham Rye,
London SE15 4HB
Telephone: 01-698 1212

AROVANCED COMNPUTER ENTERTARINMENT
SPECIAL NOTICE

4 BRAND MEW ADVENTURES FOR THE SPECTRUM 48K
GO TO MELL! with 'Helis Bells’
mﬁ?h purgatory, limbo, etc., meet (among others) the undead.
H'mﬁnguinfnaam Trrlﬂ-nsnapumnﬂ lzabub's hoard and

your sanity!
BLOW UP THE GOVERMMENT! with ‘Gunpowder Plot’
Guy Fawkes has falled to blow up the Houses of Parlament — can you do
better?
WRITE YOUR OWN ADVENTURE! with “in Search of The Guill' " [
An adventure about writing adventures? . . . Yas! Can you find a copy of |
Tha Quill’ and write an adventure gam‘? ... wa doubl !
LET THE KIDS JOIN IN! with Dr Watt and the Darlics
Sultable for children of novice adventurers — travel through time and space.

All are fingd maze, taxt adventurers, fully machine coded and include
a ‘Save Game' feature and have a vocabulary of over 200 words.
AMATING LIMITED OFFER
ALL GAMES £5.50 EACH BUG-FREE
ﬁ;ﬂ-g‘lmtﬁtﬁ 17 CRAWFORD TERRACE

APES OLE SUA
ALL 4 OWLY £16.50 w&m

0 daspaich
PO'wCheques made papabie o J. Wright

Allan
Mike Chris A

Ynur name |s
onthe .

N Death




~ [Unifile on

lan Robertson explains how o

disc

amend Unifile to work on disc systems

Tharﬂ must be many Dragon users who
owe a debul of gratiltude o David
Lawrence for his excellent Unifile published
in The Working Dragon and, incidenially,
serialised in Popular Computing Weekiy.
The speed ol access to data and the
extremely simple search routine make this
a very useful utility for forgetful school-
teachers like myself and others who are
always hoarding useless (and other) bits of
information.

The arrival of the Dragon disc system
made me wish to avoid the rather long
waiting periods involved with cassette files,
so | adapted module 1.1.10 to work with
Dragondos. Program (1) was the resull.
The various Rem statemenls which appear
lo have no reason lor existence are lo keep
the program lines identical to the original.

| first saved my original cassette copy o
disc calling it Unifilec, lhen amended lines
6000 onwards and saved lthis to disc as

Unifiled. | onginally hoped that, by loading
the cassefite version, loading in the dala
from cassette — then stopping the program
and using the Dragondos Chain command
lo load the disc version — the data would
remain in its pristine state and could then be
saved to disc. Alas, it didn't like it very
much. So, not wishing to spend hours
working out why, | evolved program (2)
which loads data from casefie and saves it
to disc (this version is known as Unififex).

Perhaps these ideas may be of help o
other Dragon disc system purchasers (or
prospective purchasers). The increased
speed of retrieval of information lakes
some ol the sting out of the cost of the disc
system,

Program 1

EOCD REMEXE XXX A FER A AR RER SRS ERERRF

&010 REM DATA FILES (FROM AND TO
DISC SYSTEM)

SO0 [REMS % 5 % 5 35 8 5 0% 8 3% 4% % %% 0455

HOT0 CLS:PRINT"INSERT DISC IN DR

IVE

&040 REM

050 PRINT: FPFRINT"FUNCTIONS AVAIL

ABLE:" ,"1)SAVE DATA".."2)LOAD DA

TA": INPUT"WHICH DO YOU REGUIRE:"

10:0NR GOTOLOT70,41%0

&HO60 RETURN

L0070 CLS: INFPUT"WHAT

AME(MAX 8 CHRS)":FI1%

&H080 FWRITE Fl$: X

5090 REM

&£100 FORI=0OTOD X-1

6110 FWRITE FI$:A$(1)

65120 NEXTI

65130 FWRITE Fl#zN

5140 FORI=1TO N-Z

6150 FWRITE FIF:B¥(I)

5150 NEXTI

&170 RETURN

6180 REM

6190 POLEARL:CLEARZOCOO: DIMES (49

Q)

&£200 CLS: INFUT"WHAT IS THE FILEN

AME":FI#

6210 FREAD FI#$: X

6220 DIMAE(X)

&230 FORI=0TO X-—1

6240 FLREAD FI#z:AF (1)

6250 NEXT

&260 FREAD FI#$:N

6270 FORI=1TO N-Z

&280 FLREADFI$:B£(1)

6290 NEXT

&295 REM

&300 BF(O)=CHR#(0O)+"""

4310 BFI(N-1)=CHR#%(255)+"""

6320 GOTOD1000

IS THE FILEN

Program 2
HOOD REME%EEXREEAREEX X E XA ERERERN
6010 REM DATA FILES (FROM

: EASSETTE TO DI1ISC)
H0Z0 REM# %55 % %% 4 XX EHEXEHHXRNHE*
030 CLS:PRINT"INSERT DISC IN DR
IVE
&040 PRINT"INSERT CASSETTE AND P
RESE PLAY"
6050 FRINT:FPRINT"FUNCTIONS AVAIL
ABLE:","1)SAVE DATA TO DISC"."“2)
LOAD DATA FROM CASSETTE": INPUT"W
HICH DO YOU REGUIRE: ":R:0ONE GOTO
&070,61F0
6050 RETURN
6HOT70 CLS: INPUT"WHAT IS THE FILEN
AME (MAX 8 CHRS)":F1#%
6080 FWRITE FI#s3X
60790 REM
5100 FORI=0TO X-1
4110 FURITE Fl$:A(1)
6120 NEXTI
6130 FURITE FI#:N
6140 FORI=1TO N-2 :
65150 FUWRITE FIf:;BEH(I)
&1860 NEXTI
5170 RETURN
65180 REM _
65190 PCLEARL:CLEARZOOOO: DIMB# (47 9)
46200 OFEN"I" . £-1."UNIFILE"
&210 INPUTE—-1,X

&220 DIMA®(X)
&230 FORI=OTO X-1

6240 INPUTE-1,AF(])

6250 NEXT

6260 INPUTE-1 N

&270 FORI=1TO N-2

6280 INPUTE-1,BF(I)

6290 NEXT

6295 CLOSE£-1

&300 BF(0)=CHR# (0)+"""
5310 BE (N-1)=CHR#%(255)+""
&320 GOTO1000
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Trade Enguiries
29 WEST HILL DARTFORD KENT (0322)92513/8
Mail Ordar

€ 5 HIGH STREET HORLEY SURREY

24 HOUR CREDIT CARD SALES HORLEY (02934) 6083
PAYMENT BY CHEQUE P.O. ACCESS/VISA

50p POST & PACKAGING

"

A
Jd=

v
S

s | N
S E PIEOT

Fight your way to become
The Master of the Skies
travel through time to over-
come the enemies of the
past and future. Engage in
dog fights with the squad-
rons of world war one to
the fighters of the year 2084.
Five Screens of Breathtak-
ing Scenic Graphics.

J.S. £7.95
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MRS | RYCRAFT, Narthamplon

“ ‘The Hobbit' is a beautifully con-
structed, frantically-maddening,
tortuous, gloriously Inconsistent,

thoroughly spooky adventure — far
better than [ could have hoped for and
s for e 2 certainly the finest of the dozen or so
o0 SO0 s Calhed adventure programs | have. In short,
=y L ad] ] d Wﬂﬂlﬂ'mm

fhe moery. | Find a year and a half "
vy smalistic. The MR PETER JONES, South Glam
R L e “ Nothing is certain in this Adven-
gt s turs, but uncertainty! Add to this the
' : brilliant graphics thal are used to
M CASSIDY, Estes describe many of the locations and we
Fr Sl Y U N @ RS m - m “ h m “

- "-:ﬂl | GinCoidd b buy T e Hobibet m‘“““
R | bave bunet doing » MEsatine Sesics “ POPULAR COMPUTING WERK LY
Bastd on “The Habibit' with noy ¢lass of 10 .;'“ are not ﬂﬁng‘m:
el | | v 0l Chulieen . O Che lasl DU w M ' m
i s the cluldren havng read the HOok are lost, inthe Hobbit program.”

e b ) AHTOMELI g, €12 progF3T witts 1Ty MR JOHN HAHRRIS. Kuwait
ﬁ].-' :I_.Irl:-r.lil.:-,.r -r_*- lrlr:l gl iy Ovy “ m m were m -
" T U ML W REID AND CLASS 7, thusiastic about the program (even

dedicated footballers gave up some
playtimes to use it!). Many children
borrowed copies of “The Hobbit' from
the library to read for themsaives.”
JUNIOR EDUCATION MAGAZINE

“The Hobbit" arrived and single-
handedly set the standard for
adventure games to come, with its
sophisticated mixture of advanced
language analysis and beautifully
detalled graphics.”

MICRO ADVENTURER

WOt g ham

4

Orders to:

Melbourne House Publishers
131 Trafalgar Road
Greenwich, London SE10
Correspondence to:
Melbourmne House

Church Yard

Tring

Hertfordshire HP23 5LU

All Melbourne House cassette software is
unconditionally guaranteed against
malfunction.

Trade enquiries walcome.

[ Please send me your free 57 page catalogue,
Please send me;

SPECTRUM

] Spectrum "“The Hobbit" 48K .. ... ..... L1495
[ Penetrator ABK . ... ....ovvnnvinseneess  E6O8
[ Teror-Daktil AD 48K ... ................ 0605
[ Melbourme Draw 48K . ...................E805
] HURG. 48K £14.95
[ Abersoft Forth 8BK . . .. .ovi i sunaesesnnns £14.95
[C] Classic Adventure 48K £14.95

COMMODORE 64
L] Commodore 64 “The Hobbit” .. ... .... £14.95
(] Commodore 64 Hungry Horace ... ... .. _..£59%

DRAGON 32
[C] Deagon 32 Hurigry Horace .. ... ..., . 595

BBC
[C] BBC “The Hobbit” Model B . . .

ORIC 1
[ Oric 1 “The Hobbit" 48K

VIC 20

[] Cosmonauts, Unexpanded VIC20 . ... ... .. £5.45
[7] Wizard & Princess, Unespanded VIC 20 ., ... . £595

All versions of *'The Hobbit"' are
identical with regard lo the
adventure program. Due to memory
limitations, BBC cassette version
does not include graphics.

 £14.95

... E14.95

Please add 80p for post and pack £ . HI.'.I
TOTAL s e

| enclose my [] cheque
[] moneyorderfor £ ......

Please dehit my Access card No.

lllllllll
||||||||||||||||||||||||||||||||||||

Expiry Date

...........................

Signature

------------------------------------

;;;;;;;;;;

lmﬂﬂumnmh
@% on ur!l-hurlmﬂm
(01) 858 7397,




TURN YOUR PROGRAMME
NAOQ 3aISdn

Now you can add another dimension to your games.
Swap direction, swap functions, confuse your friends.
In fact you can add almost any twist to your games with
Stonechip’s Programmable Joystick Interface.

You can also listen to them
with Stonechip’s Echo Amplifier.

Programmable Joystick Interface. This also enables
any Spectrum software to be used with a joystick,
irrespective of which keyboard keys have been chosen
for function

Programming is easy using only a single switch, Switch
one way to program and another way to play. No
tapes to load or links to worry about — all
programming is achieved by hardware. Used with
Atari-compatible joysticks. Simply plugs into rear
expansion port of ZX-5pectrum. No other connections
tc make, no additional power supply reqguired.

Echo Amplifier. How would you like to listen to the
sound output from your ZX-Spectrum without ear strain? The
Stonechip Echo amplifier can do this for you as well as easing
the tedium of saving or loading of tapes and enlarging the range of
tape recorder compatibility with the computer. The amplifier has volume control
over a rande adequate for most uses, and a tone control for harsh or mellow sounds. A switched
interface removes the need to swap leads during 'SAVE'ing or 'LOAD'ing. Leads are |eft
connected all the time and the desired function is selected on the three position switch by
the user. Use of the 'CUE’ facility enables an audio cue to precede the program being
'SAVE'd on tape, a decided advantage when searching through a
multi-program tape. The Echo simply plugs into the Ear, Mic and Power
sockets of the computer and does not require an additional
power supply. The expansion port at the rear of the
computer is left free for use with other peripherals y
and the unit 15 housed in an attractive s
case custom designed to ’ 5
complement the s .;f

LX-Spectrum ,‘;éﬁ' . ;
’ AL /

#,

STDNEEHpume s
ELECTRONICS -

stonechpLid Brook: Trading Estate Deadbrook Lane Aldershot Hants GUL2 4XB BHO252) 1R300




- As the listing is from a Commeodore 1520
Graohic creator printer, the following ines fiave some
unusual characters which are as follows:
R Patel presents a sprite creator program whmh4 Sy 130 — THE CHARAGTER y=SHIFT Y
130 — THE CHARACTER %=CMD KEY+G
allows you to create a graphic character on a 24x21 gri 150 — THE GHARAGTER #-OMD KEY+T
Commodore 64 which calculates the ing the printer routine. is that the control characters (eg, Crsr
values of the data to be Poked into a The instructions to use the program are:  down) are printed differently. Therefore, the
memory block lo define a sprite. The 0— CURSOR UP following control character table is pro-

110 — THE CHARACTER $=CMD KEY+@
prifte Creator is a program for the made to work with other printers by chang- Another difference with the 1520 printer

rite L — CURSOR DOWN vided:
program allows you lo create a sprite - — i oo-D Sl gl b
graphic character on a 24x21 grid. = 8 SCR
Once lhe characterisdefinedonthegrd, ¢ — CLEARS GRID RSl

you can see the actual sprite being created « — FILLUERASE 4°0 — CRSA DOWN
by pressing S after this, you can get a S — CREATE TRUE SPRITE 5°R — REVERSE ON'
printout of the 63 sprite dala onto the After the actual sprite is crealed, you 6% — REVERSE OFF"
screen or to the printer. have the following choices: 7°m  — YELLOW"

In this case a Commodore 1520 primter  ,  \ur CHANGES TO SPRITE oy E}:HE
was used. The program can work without | —  PRINT DATA ONTO SCREEN 10 *t — GREEN O
the routine at line 6000 and it can also be 2 — PRINTOUT OF DATA FROM A PRINTER 11*a —ORANGE"
| REMEXE X S I A A A XTI LN 358 1F A$="P" THEN X=kK+1
7 REM= x 368 IF A= €C° THEM GOSUB lBee
3 REMx SPRITE CREATOR x 379 IF %<1 THEN X=1
4 REM= £ 3680 IF X224 THEN ®x=24
S5 REMx BY R.M.PATEL x 398 1F Y-1<1 THEH Ya2
6 REM= x 498 IF ¥Y+1 222 THEN Y=22
? REMx [C) 15,284 L 418 P=Sta+Yx48
8 REM= | 420 |F PEEKCP 1=160 THEN CHECK=1
G REMI AR AT IR EE AT EXE AL EE NI N a3 1F PEEK(PI¢»168 THEN CHECK-=8

REMzexexxxrexexxxx [NITIAL | SExxxxxrxnx

FPOKE S3281 ,0.POKE 53286 ,.0

DIM Tr22,3):E=-3:POKE 658,128

S=1R24:¥M=]i¥=2.C=54272

REMexexexxxxxxx IN]TIALISE SPRITExzxxxx

J=53248.POKE 2042,13

68 FOR 1=80 T 6Z.POKE 832+1 ,255:NEXT.POK

E Ukd 245, POKE U+5,158

/8 IHFUT "¢ COLOUR OF SPRITERLO-15)1":A

a0 1F nde OR AX1S THEN 78

86 COL=A.POKE Ued]l COL:PORKE U+Z] .4

M PRINT ‘g

1908 REMzExzxxexxxxPRINT GRIUszxXxcxzxecxx
i85 PRINT "slll]1IR+SPRITE CREATORLE

(19 PRINT SHI3%%$55344444535%94495944%%
(28 FOR 1=1 10O 21

130 PRINT v %
148 HEXT

58 PRINT IntnsssbtgsrbnuRnunngEsel’
168 REMexxxxxxXxxxx [NSTRUCT |ONSxxxxxzxxrx
195 FOR Y=2 T 22.FOR X=1 TD 3.TL¥ ,X3=0.

NEXT X, ¥Y-BOKE J+2] ,4

200 Eh-3 R=l:¥=2;: PRINT S 1120113031113
11131111131 )€@-2CURSOR UP

210 PRINT EEJJ1Jllllllllllllﬂliillllll?
L=pCURSOR DOWH"

Z78 PRINT -

() -+CURSOR LEFT -
zaa FRINT "SOQE11117133333117133331931371317
1=~ ﬂUHEﬂR EIEHT
240 PRINT
11¢G~4CLEARS GRID -

245 PRINT 'SQOAOGI1133331312103 13333409431
1llex~+F ILL/ERASE

258 PEINT -~

11115 IEREHTE TRUE ™

1111111SPRITE"

299 REMzzxxrxxzzxxxxMi[N LOOPTxxrxzsxsxx

LA B Ll By =
IR OE

|

3ea GET A%

31@ [F A%="S" THEN SB@
328 IF As="8" THEN Y=¥-1
338 IF As="L" THEN Y=Y+1
348 IF A$="0" THEN X=x-1

528 PRINT "Sa
LARCREAT ING ™

538 PRINT

LIRSPRITE °

948 PRINT “§ |

1 LIRNOW

558 FOR ¥Y=2 TO 22

560 E=£+3

S79 FOR X=1 TO 24 ety
S88 IF %=1 OR X=9 DR %=12 THEN A=2
5890 IF %22 OR A=10 OR X=18 THEN A=6
688 IF %-3 OR X=11 OR X=13 THEN A-S
G108 IF M=4 OR X=12 OR X=20 THEN Q=4
620 IF ®X=5 OR X=13 OR X=21 THEM A=3,
632 [F ®=6 OR X=14 OR =22 THEN A=2
648 IF %=2? OR X=15 OR X=23 IHEH A=l
658 IF %=8 OR X=16 DR X=24 THLN A:=8

B6@ [F PEEKLS+X+Y24B1=16@ THEN Eﬂﬁl'.lﬂ J2a
678 POKE 8324 ,70% .17 POKE EEE‘E#I pALY i

- 728 PRINT -

-?EB PRINT

a4@ PO=PEEK(P) |

a4S POKE P,16@:POKEP+C,COL _

a5@ IF f%$="x" AND CHECK=1 THEN POKE P,32
:PO=PEEK(F)

46@ IF A$="x" AND CHECK=B THEN POKE P,16
B: PO-PEEK (P 1: POKE P+C,L0L

4;% E%E E'.gﬂ' ;POKEP+C.COL. .

499 REMxxxxxxxexsxxx(CREATE SPRI[Exsxxxxx
508 GOSUB 2000

B

1: POKE 832+F+2, Tr':!',a’.'t
GB@ MNEXT x

698 NEXT ¥ -

B99 REM *xECHOTCFS AFTER CREATING ‘épmra
268 GOSUE 2008

'?]-E FEIHT s ' = -.._l .:-'.:1-"

MAKE CHAMGES™ R = L

T0 SPRITE -
238 PRINT -
i=PRINT DATA"
798 PRINT

1110NTO scnreuf"' VAT

B-14 MARCH 1984



MAKE GREAT GAMES....

Create your own amazing games with
Galactics unique GAMES DESIGNER cassette
for the unexpanded VIC 20, only £9.50
including post and packing
*No Programming experience Needed *

With the GAMES DESIGNER you make your own machine code games.
You can design all the Graphics, Screen layouts, Theme tunes, Explosions,
Sound effects, Player speed, Alien speed, Skill level, Personalised game
credits, Scoring values, Keys used, Number of lives, Intelligence of aliens,
— whats more no programming experience needed.

Also includes 3 sample games:-
KANGA, ZYON and KRAZY MAZE.

' 01 PLEASE SEND ME A GAMES DESIGNER CASSETTE FOR
THE UNEXPANDED VIC 20 AT £9.50 inc. P.P.
i MONEY BACK GUARANTEE
| NAME
ADDRESS

O My Access No. is:
5 O ) R T R

l O | enclose a cheque/P.0O.

Send to GALACTIC SOFTWARE
Unit 7, Larchfield Estate,
Dowlish Ford, liminster
Somerset TA19 O0PF

for £9.50
A I N EE . -

balac

UNIT 7, LARCHFIELD ESTATE,
DOWLISH FORD, ILHIHETEH

SOMERSET TA19 OPF
TEL: (04605) 5161

o

++-|.+-|.'l i:l:l++: e ¥ 1 o m e,
e . i m ) T 1 LU L

- T = 1 l--ll-lllrl--ll! ---'-"

B E B S EEEEEEES S

GREAT GAME s o AR
e, [oma I
NO PROGRAMMING JFE .~ Tl © e R iy

EXPERIENCE NEEDED R s g ol : e

GREAT GAMES " MACHINE cbnE.{
+ No programming = Variable degree _

INCLUDES 5 GAMES ol difficulty

+ Full colour Hi-Res E?N':f' Mz;i“ AND » Make your own,
Graphics Ll = Monsters, Moonscapes.
+ Make your own sound Space Ships, Aliens,
effects Kangaroos or Asteroids
« Joystick or Keyboard - = Create your very own
control

experience needed

— il
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4958 REM xExTxaPRINT DATA ONTOD SCREEMEZTX

5890 PRINT s¢

Z6@ PRINT SQUOOOCGIIIT110 0133313131118 S01IB PRINT tht FOLLOWING OATA 1S T g8l

L1112-PRINT DATA POKED INTOD THE MEMORY BLOCK TQ GEY =

728 PRINT "SOQLROC0ACTIIII1 1T 1131313113111 5@28 PRINT THE SPRITE YOQU WAUE JusT OF
NTD PRIMTER” FINED-- 4

PR PRIN! SAUNCCO0LEEEIIIIIII1131101300 S@38. FOR ¥Ys2 1022

1;111111“;TfFE IN [@-Z17 SRS FRINT sTIYLY, = TrvY.Z)

7BS FOR 1= 19 28.NEAXT H Ty . 3)

790 GET nt IF A= THEM 8208 SR60 NEXTY

gD A=0ALi g ). IR adB OR A3 TN 284 578 GOTO B11B

218 GOTO 838 SH995 REM ®axPRINTOUT TO PRINIFRYpAxax ey

B20' PRINT " SOOQORGQGERGIIIYI13111313311) 9996 EEMxxxx1ih]5 PROGRAM WS WRITTEN T

1IILIIJIILRTYRE TN (84317 S897 REM WORK WITH TuD COMMOOORL |S20 PR

825 FOR 1= TO 20-NEXT.EOTOD 7B& INTER BUT YOu CAN ACTER THE FOLLOWING

838 . Aokl ezl B 1F A= TWEN GOTO 4080 5598 FeM ROUTINE TO sUTIY YOUR PRINTER

84@ 1F A=l THEN GOTO Sp28 5999 REM wxxe INES GOP@- ChN S50 BE OM

B85k 1F A=2 THEN GOTO 5epa LEiEdd 180 YRL W 1S5

BEG END DRRE JPENe .6

S99 REMAXARRX X xCLEAR GRID®XEAAX LKy PLa DPEN 3.0

1329 FOR ¥=1.T0 24-FOR Y=2 T0 22.POKE S+ BP20 PRINT#4, THE FOLLOWING DATO [S T0 B

A+vaap 32 HEXTY, % K=1.¥=2. RETURN EOFURED INTO ThE MEMURY U0l 10 GED .

1999 RiMexexsxxxrex e FRASE MESSAGExTXRY BR3R PRINTe4,  ThE SPRITE YOU WAl JUST

2000 FOR K=28 TO 33.F0R ¥Y=0 TO l4.P0KE § DEF INED

eX+Px40 32 NEXTY . K. %=1.¥=2.RETURN 8048 ERINT#4

3000 IF X>=1 AND X<=8 THEN T{Y,1J=T0(Y.,1) BESE. FOR Y=2 TO 2;

+ 210 5AG0 PRIMT &4 : TTY 1 ). : Ty

3218 1F A)=9 AND A<=16 THEN T(Y,23=T1fY,2 2) FELY .30

20 a8 HWEXT

3028 1F Xy=17 BND X<=24 THEN TIrY.3¥=T(Y, B0EA FRINTug

JIZtR 4 a9 PeiNTE3

3038 RETURN 5100 CLOSES. CLOSE &

3999 REM 3aXAXFENvS_TER SPRITERIzAxxxwxzx LAY REMxxsxrrexeENT OF EROGEAMItc L dLT

4080 GOSUB ZBBD- LOTD 135 B1i1@ END

- |y 'S
LAY .

THANK YOU!

for your response to our call for
games programs. We enjoyed

evaluating them, but you didn't send

enough

KACE INTERNATIONAL
32 AVON TRADING ESTATE,
AVONMORE ROAD, LONDON W14
or TEL: 01-602 7355 (Ext 35)

ALSO WANTED —
Freelance machine code programmers

PLEASE SEND MORE!

Immediate evaluation as usual, to: Ron Heyes,

RUN

SR F (R LR 1= 5 | =1 2 =

B8-14 MARCH 1984




BBC & Education

Some like it hot

Robert Crook presents a program for calculating the

effects of heat on various substances

This program, for the BBC Model B, is
dEBignﬁd to help people taking their
Physics 'O’ level. The program carries oul

Input the dala as required

haat calculations involving the ‘Method of  Subetancakinttially. .

Mixtures'. Substance ums o ..............
You are required to input data. If the E::Hmmm

compuler asks for a value you are trying 1o Tm“:m’“m" AT

find, then enter F for ‘Find Out’. I the
computer asks for a value that you have not
been given and that you do not wish to find,
then merely press Return. f you do know a
value, such as a specific heat value, but do
not wish to type the number in, then press G
for 'Gel value’. The computer will then look
this value up and place it in the appropriate

substances ...

Mass ol the container (Kg).....,........

o F{Wecan makethe
Mass ol SUDSIANGE .......coc e essisssss .2 (There am 2Kg ol

Specific I-Fnau.‘:apuﬁty ol

I thera ks another subsiancs name
............ RETURN (No other

(As above}
Initial bOmPeralune ..o IETURN
(As above)
(As above)
Heat anargy required ._.._.............F (We wani the
computer to find
this}
AETURN(Thers s Power rating (Watts) ......................AETURN
;"m“‘mﬂ Value for the latent heatof G (Look this vaiue
............ ETURMN vaporisation... )
ICE
i STEAM ‘uflkmluu'lhnﬁlmmmm:ﬂusinn G (Look this vaiue
........... : o)

This data is what you would have to enter
if you were trying o solve the following
Ica) problem: Calculate the heal energy in
Joules required to convert 2kg of Ice at 0

computerfind this)

e SRR deg C to 2kg of steam at 100 deg C.
Specific Heat Capacity of container RETURN

After you have entered the data, the
computer will print out the values of the
unknowns on the bottom of the screen.

This problem is fairly simple — next week

(No contalner)

place. :_ ; i
Here is one example: Mass of SUBSIANCE ... ...ARETURN we'll look at a more difficult one.
i (157)3CHR$(131)"

1 DR b shesbeibe sheshoob sbeob she b b she s b bk o o W skt b

ZOREM®* Heat Calculations *
SOREM#* By R.Crook LS
LAREM#: (c) 1984 e

SO RE Msbe st ohesbt shoshe s sbasheshe s b s e s e s e g
E@0ON ERROR GOTO 2630
7@MODE 7
BOVDU 2338202303003
9BPROCSTART
LO@+FX 15, @
110CLS
Z@PROCINTRO
13@CLS
1 4OREPEAT
1 S@PROCGETDATA
1 EBPROC INPUT
i o d o M R S £ o) S Gt
1 80a%=2020309
190PRINTTABC(1Z) CHR$C133) s CHR$(141)

L] HHENEFEH
ZOBPRINTTAB(1I)CHR$ (1533) sCHR®C141)

"Bnswers"
21 0PRODCVAR
2>20PRINT TAB(EBICHR®(1Z4)5CHR$(13E)

"Problem solved"
2TOPRINT"Would vyou |ike to alter any

DatalY/N)"

Z4ACE=GET$:1IF CHO"Y" AND Cs{) "N"
THEN 240 ELSE IF C$="Y" THEN CLS:
PROCALTER:CLS:GOTO 19@

Z250BRUN

2EAUNTIL FALSE

2 TOEND

Z2EODEFPROCINTRO

Z90PRINT”

TOOPRINT CHR®(141)5CHR$(129) sCHR®
C157)sCHREC131)"

Physics Heat Calculations”

T1OPRINT CHR$C141) s CHR$(129) i CHRS

Physics Heat Calculations"

ZZOPRINT®
TIPPRINT"This program is designed as

an aid to heat calculations.You
Wwill be reaquired to inPut the data
you have. If you do nothave the data
the computer is asking forthen
press the RETURN. "

TLOPRINT"IF the purpose of the calcu
latlon is t©O find the quantity the
computer is askingfor then input an
'"F' for FIND ODUT. The computer will
then try to determine thisvaluve."

TSOPRINT"I¥ vyou Know & value,such as
the latent heat of fusion Of (Ces

but ¥OoU do not Wwish to type it
in press 'G" +or GET VALUE. "

TEQPRINTTAB(L4) 21 ) "Press any Key to
continue"

T70A=GET:ENDPROC

JEODEFPROCINPUT

TO9@OPRINTCHRE$(141)iCHR®(13@) "Input
Data as explained"

ADOPRINTCHR&C141)3CHR$(130) "Input
Data as explained"

41PDRESTORE 530

420FOR RA%=1 TOD 19

AZOREAD AS(A%)I:PRINT CHR$(1Z1)ASE(A%)§
st INPUT TRB(ZD)B®(AY):IF (A%=5 OR
A%x=6 OR A%=13) AND VALC(B%(A%))=0
AND C(BSCAK)Y () "B" AND BHCA®) (3 "F")
THEN B$(AX)="":GOTO47@

A80IF B$(A%)Y="G" THEN PROCGETC(A»)

A4SOIF BECA%)I=""AND (A% S AND A% E
ANMD A% (O 13) THEN 51@

LEDIF BH(A%X)="F" AND (A% (>S5S AND A% {)
EAND A% 13) THEN S00

G7OIF Bs(A%X)="" THEN BSC(RA%)="933"

4B8BACAXI=VAL(BS(A%) )

490GO0TD 510
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SO0ACARI =1

S1ONEXT

SZ2BENDPROC

SIODATA Mass of container(ks),Con
tainer made of,Substance is initi
ally,Substance turns to

S4ODATA Initial temperatureldes L),
Final temperature(des C), Temper
ature rangel des C),Mass of
substancel(kga), Shc of substance

SSODATA Shc of the containey

SEODATA If another sub. name it,Mass
of add.sub. (ka)yInitial temp. oOf

add. SUb. yShc OFf add. SubStance.
Heat eneray rveauired(J),Time
(seconds) Power ratina(watts)
S7TADATA Latent heat of vaporization.
Latent kheat of fusion
SE8UDEFPROCVAR
S90IF BH(S) () "F" AND B%(&) ()} "F" AND
B$(5) () "999" AND B$(&) {) ''999"
THEN R(7)=ABS(RAC(BY-AC(S) ) :BH(T7TI=""
EDBIF (P$(I)="STEAM" DR B$(4)="STEAM"
OR BE(11)="STEAM") AND B$(18B) O "F
" AND A (1B)=0 THEN A(18)=2260000
E10IF (B$(3)="ICE" OR B$(4)="ICE" OR
B&(11>="ICE") AND B%(19) () "F" AND
AC19)=0 THEN AC(19)=3Zc00Q
EZOC=0: K=0
EZOFOR I%=1 TO 1@
EB40IF B®(I%)="F"
ESONEXT
EEQIF B%(18)="F"
E7TOIF Bs(15)="F"
EBOIF B%$(19)="F" THEN C=C+1:K=19
ESQIF (B$(7)="F" DR B%(E)="F" OR B%
(S)="F") AND B&(i1)="" AND AL15)
()@ AND AC1S) ()1 THEN PROCEBMCT
: ENDPROC
TOBIF (B%$c18)="F" DR B$(19)="F") AND
(RC1IS)=0 DR B$C15»="F") THEN
PROCMCTMCT :ENDPROC
7i0IF (B$(16)="F" DR B$(17)="F") AND
AC1S) )@ AND K=@ THEN K=-1:
PROCEMCT:GOTO7 E@
7Z0IF B$(13)="F" OR B%®(5)="F"
(E)="F" OR B$(14)="F" .THEN
PROCMCTMCT : ENDPR OC
7Z@IF (B$(="F" OR B&(1@)="F")> AND
(AC15)=0 OR B$C1S)="F") THEN

PROCMCTMCT :EN DPROC

T4QIF (B$(8)="F" OR B%(12)="F" OR
B&(1)="F") AND (AC(15)=0 OR B%
(15)="F") THEN PROCMCTMCT : ENDPROC

7S@PROCEMCT

7E0ENDPROC

77@DEFPROCEMCT

7E0IF B$(3) () "ICE"
THEN A(19)=0

790IF B%$(3) () "STEAM" AND B%(4) ()
"STEAM" THEN A(18)=0

_BOOIF K=-1 THEN 980
B10B (1) =A(B) #A(19)

THEN C=C+1:K=I%

THEN C=C+1:K=1E
THEN C=C+1:K=15

OR B%

AND B$C4) )" ICE"

BZOB(Z)=ACBI+A(I*RLT)

BI@B(3I)=AC1)+AC1@)*R/(T)

B4@BC4)=A(B)+AC18)

BSAIF K=15 THEN T=BC1)+B(2)+B(3)+E(4)
tPRINTASCK) s "="3T2A(1S)=T:GOTO S3@

BEDIF AC13) ()@ THEN @=RA(135)

B70IF K=7 OR K=B THEN PROCFIND:GOTOSE®

EE80QIF K=19 THEN F=1

BSOIF K=9 THEN F=2

S9@8IF K=1 OR K=1@0 THEN F=3

910IF K=1B THEN F=4

9Z0FDR I¥=1 TO 4

S938IF I%=F THEN S50

94BRC1ISI=R(1S)-B(I%)

SSANEXT

SEAPRINT'AS(K) § "="3AUIE)/BIF) sALK)
=R(13)/BLF)

970R (157 =0

SE0IF AC1S) ()@ AND Bs(1E)="F" AND
ARC17) ()@ THEN PRINTAS(1E)SACLIS) /A
(17):RCIB)=RAC1S) /AC1T)

990IF AC15) ()@ AND B$(17)="F" RAND
ACLIE) OB THEN PRINTA$C17)3AC13)
/ACIEX PRACL7)=A(15)/AC1E)

10@@PROCTEMPERATURE
1012ENDPROC

10Z0DEFPROCDATACVS, R%)

1B30IF R%=9 AND (B$(3)="ICE" OR B%(3)
="WATER" OR B$(3)="STEAM") THEN

B$(R%)="42 00" :tENDPROC :
1D40IF R¥%=14 AND (B$(113="ICE" DR B%
(11)="WATER" OR B$(11)="STEAM")
THEN B$(R%) ="4200" tENDPROC
1850U=0
1BEOFOR I%=1 TO 14
1070IF DE(I%)=V$ THEN BE(RE)I=TH(I%):U=1
1BEONEXT

1090IF U=0 THEN PRINT"
INPUT" Tyee number
BS(R%)

11 @BENDPROC

111 DEFPROCGETDATA

1120DIM DSC(14),TH(14),BC4Y.CL4), DLAY,

11ZORESTORE 1Z10

114@0F0OR I¥=1 TO 14

115S@ORERAD DS (IX)

11EBNEXT

117@F0OR I¥%=1 TO 14

11E@AREAD T&(I%)

1190NEXT

1Z200ENDPROC

121@DATA LERD: MERCURY: BRASS, COPPER,
WOOD. TURPENTIME: PARARFF IN, I RON,
GLASSy ALUMINIUM, ZINC: METHYLATED
SPIRITS: BRINE, WATER

1220DATA 14@, 140, =70, 320, 16E0, 1800,
2100, 460, 70, 840, =80, 2400, 200,
4200, 2100

12Z0DEFPROCFIND ;

124@1IF K=7 THEN T=B(Z)+B(3):AC15)
=R(15)-B(1)-B(4) :F=2:B(F)=T

1250IF K=8 THEN T=B(1)+B(Z2)+B(4):AC13)
=AC1S)=-BL3) iF=2:B(F) =T

1ZEQENDPROLC continued next week

Not in memory":
in now. "TAB(ZA)
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NEW FROM IHE »

GAME LORDS!

SIX GREAT NEW GAMES
FROM QUICKSILVA...

COMMODORE 64 48K SPECTRUM o
STING 64 £7.95 DRAGONS BANE £6.95
Author: Anton Hinxman Authors: M. Preston,
Hive-cave action! P. Hunt, R. Rose,
Berlie Bee needs hegp D. Moore.
defending the hive. Fight off A mythical graphic
the invading swarms, battle adventure in the dark and
the bees and defend your deadly halls of Earthstone

Queen! Castle. Battle Dragons,
Vampires, Sphinx, Zombies,

COMMODORE 64 Skeletons, Gryphons and
BUGABOQOOQO (THE FLEA) otherlegendary beasts to
£7.95 C rescue the beautiful Princess
Author: Indescomp Paula.

ltchy action!
Jump your way out of the ;f;;:.g‘?:: ggHUM
caves with Bugaboo the flea 6.951
but beware of the fearsome  Author; Indescomp
Dragon as you jump around b Ar:nqg !genearh the
the exolic vegetation. ramids.

S Fgaﬂass Fred the Intrepid
48K SPECTRUM Archaeologist searches the
RAYMOND BRIGGS' creepy catacombs below the

— forrid tomb of
THE SNOWMAN £6.95 ‘Tootiecarmoon 'for the

Author: David Shea

An enchanting game based terrible treasures amidst

around episodes of Raymond Eﬂsﬁiﬁﬁn@:ﬁmﬁf‘
Er;gfs' amazingly successful 3.4 -ic] :

48K SPECTRUM

ANTATTACK £6.950  ...NOW OFFERING
Author: Sandy White AN EVEN GREATER

Battle the Ants in the soft
solid 30 city of Antescher.

RANGE!

. e~ - - - - - - - - - - . . S [ S — —

All games marketed exclusively by Quicksliva Limited.
Please send me the games | have ticked

I encilose cheque/P.0. for
Send o Quicksilva Mail Order,

P.0. Box 6 -
Wimborne, Dorsel BAZ1 7PY.

Telephone: (0202) 891744

| e S

Address _ : =,

WARNING, These programs are sold according 10
CHNCKSILVA Lid's terms of trade and condibons ol sale
Copies of which dre avaiable on requas!

SPECTRUM PROGRAMS
ANT ATTACK" 6.95[1
Sandy White

GAMES DESIGNER" 14.950C

John Hollls

BUGABOO * 6.95 ]
ingescomp

TRHAXX" 6.9500
Jaff Minter/Salamander
GRIDRUNNER" 6.950]

Jaff Minter/Salamander
SMUGGLERS COVE" 6.95(]

John Keneally

VELNOR'S LAIR" 6.95 ]
Derok Browster

3D STRATEGY™ 6.950C]
Freddy Vachha

XADOM® 6.85
AMike Moscoff

AQUAPLANE" 7.895
John MHollis

ZX-81 PROGRAMS

QS DEFENDA 3.95 0]
Nick Lambet

QS ASTEROIDS 3.85 ]
John Hollis

QS INVADERS 3.95
Dave Edwards

QS SCRAMBLE 355 [

Dave Edwards -

COMMODORE 64
PURPLE TURTLES® 7.95(
Mark & Hichard Moore
AQUAPLANE" 7.95 ]
John Hollis & Sleve Hickman

RING OF POWER"

Me Clemont & Fred Praston

QUINTIC WARRIOR® 7.850]
TP Walls

ULTISYNTH"t
Malin Sharma

BBC PROGRAMS

THE GENERATORS" 6.850]
Dave Mendes
6.9501

MINED OUT"

izn Andrew & Jan Rowiings
BEEB ART"t

Dave Menoes
PROTECTOR

Andy Green

WIZARD

A R, Buckiey

MUSIC PROCESSOR
Andy Williarns 14.950]

VIC20 PROGRAMS

TORNADO
CHARTELC
SKYHAWK
CHARTEC

TRADER¢t
FIXEL

PIXEL FOWER
PIXEL

148500

14.950]
78501
6.950]

14.85(]
7.95(01

~2 ATARIPROGRAM
Y MAGIC WINDOW

A M Walker 8.850]

DRAGON
PROGRAM

MINED OUT 5.89501
I & C. Andraw
ELECTRON
PROGRAM
MINED OUT" 6.950

" NEWRELEASES

§ SUPPLIEDIN A
BOX WITH BOOKLET

Cuicksilva games are avaNable from.
Boots, W.H. Smiths, J. Menzies,
Microdealar, HMV, Hamiays, John
Lewis, Computers for All and
all reputabie specialis!
compuler stockis!s.




to publish your programs and ideas. Take care
.fgﬂz*”ﬁhlmlﬂﬁgﬁﬂhn‘ﬂm::?WMﬁ:ﬂhﬂ
-;:ﬁggumm#mm program and what it does
detail c the program is constructed. We will

or studying statistics. Also, it could be quite
easily converted 10 run on other home
computers.

r S This program, which runs on the 16K Program notes
Correlation Spectrum, calculates the product-moment 1235 Intialsation
correlation coefficient of a set of dala. 200-210 Caliclale: costisant
on Spectrum It would be very useful for anyone using  300-360 Print coetficient

1@ REM Correlation Coefficient
| © M.Coombes 15983

12 PRPER @: BORDER ©@: €CLS : IN

18 LET sumxx=0: LET sumyy=e: L
E; sSumx=0: LET sumy=0: LET sumxy
=
| , 20 INPUT “How many values of X
| ¥ 3b BEEP .1,1
| 35 DIM x (nX): DIM Y (nx)
| 37 REM

#INPUT DATAS

4@ PRINT AT 15,0, "PlLease enter
all the values ofF x,each Fo
LlLowed by ENTER..."

S8 FOR f=1 TDO nx

60 INPUT x1(Ff)

65 BEEP .1.,1

67 LET sumxX=sumx+X (F)

68 LET sumsxXX=SumXX+I(x(F)+23

70 PRINT AT iA9,@; "

[
iy=su.xg+£xtf1*glrll
LET sunyu=su199+t?tr11 )
LET su3¥=5unﬂ+ytf

PRINT
“SAT 19,0; "y
wafFf; " = “;ytr)
NEXT F
BEEFP .4.,109
| :?gzLET sSuUma=sumxt2: LET sumb=s

202 REH
BCALCULATE COEFFICIENTS

219® LET cu:t:unxu-tlsunxisu-%lf
| nx))2(88R ((sumxx-[(suma-NXl)) #(sv
myy—-(sunb- Nnx))))
S8 REM
#BPRINT COEFFICIENTS

305 CLS

310 PRINT AT 9,0; "The prod

— oment correlLation coegffici
' or our data is:"""’

32 PRINT INK S5;coO

RHEC =
c
m

OO0 (ARRAGID~k
N8~ BUNREOOE~

Uct m
ent f

330 PRINT AT A15.,0; INK 6; “"Press
A to enter new data""""Press B
: to exit"
' 34@ IF INKEYS$="a" OR INKEYS$="R"
' ggﬁ":ﬁugﬂﬁz?t “"b" OR INKEYS$="B"
= - Correlation
THEN STOP :
36@ GO TO 340 by Mike Coombes
. 8-14 MARCH 1984 37




This program will work on the unexpanded F1 = Up
Grave Robber machine. It is fully documented within the F3 =  Down }
- program by Rem stalements. A = Left -4
On Vic20 Controls are: D = Right y |

10 REM % GRAYE FOBBER #
29 REM ¥ K. DENT 31/12/83 %

3@ POKESE,27:PRINTCHRS(3), CHR$(14)
40 GOSURG60:PRINTCHRS(142) (CLR :Ng="—==" |
58 PRINT"':POKE36873, 18 POKEREEES., 253

68 FORR=7TO2TO7723:POKER+30720, & POKER, 8 FOKER+3OTZG+462, £ POKEA+462, @1 NEXT
-A FORA=7795TOTE06  POKER+30720, 6: POKER, B: POKER+286+36728, £ FOKER+286, 8: NEXT }
2@ FORR=7724T081425TER22 : POKEA+30720, 6 POKER, ©: POKER+30720+21, 6: POKER+21, 8¢ NEXT
2@ FORA=TBS4TO7935STER22:: POKER+30720, 6: POKER. B POKER+2+39720, 6 POKEA+Y, 8- NEXT
192 PRINT"HS¥SCORE: @  HI:"HI:A=7332:D=0:5C=1:33=36676154=53+]1"V=83+2

{18 POKEY,8:GOSUR4G0

120 POKER+30728,4 POKEA, ¢

130 GETRS

140 IFA$="8"THEND=1

150 IFA$="="THEND=2 :
168 TFA$="R"THEND=3 |
178 IFA%="D"THEND=4
198 IF-H=1THEHH=H_EZ‘PDKEH+EEJ 32 |
{99 IFD=2THENA=R+22:POKEA-22,32 |
200 IFD=3THENA=A-1:POKEAR+L,32

518 IFD=4THENA=A+1 :POKER-1.32 |
228 POKES3.® |
230 IFPEEK(RY=BANDD={ THENR=R+22: [=2: GOSUB35H ;
748 IFPEEK{R)=BANDD=2THENA=A-22:D=1:5G0SUB350 |
259 IFPEEK(R)=0RNDD=3THEMA=A+1: D=4 :(0SUB35E
260 IFPEEK(R>=0ANDD=4THENA=A~1 ‘D=3 GOSUB3TY |
27@ IFPEEK(R)=3THEN4SS ,
289 IFPEEK(R)=2THENFOKER+329728, 4 ' POKER, 1 :GOSUB37H
298 IFSC{=208THENT$="000004" l
300 IFSCY200ANDECC=400THENT $="260023" |
218 IFRC 400RNDSC =6R0THENT$="000002" |
128 IFSCOERBTHENT$="000001 " |
930 IFTI$=T$THENPOKEG+39720, | :POKEG, 3 GOSUR420

240 GOT0120

95@ REM % REBOUND NOISE

360 POKES3. 175 RETURH

279 REM % SCORING %

990 FORSC=5C-1TOSC+1@:POKESS, 179 PRINT " SBRERNA"SC
993 FORP=1T05@: NEAT  POKESS, @ NEXT

400 REM % POSITION GRAVES

419 G=7TO+INTCRNDC1)¥455)+1

420 IFPEEK(G)=CORFEEK(G)=10RFEEK(G)=3THEN41D

430 POKEG+3U720,5:POKES, 2: TI$="000068"

448 RETURN

450 REM % KILLED %

460 PDKER+30729,3:POKER. 4 +
479 POKES4.220:FORA=15TORSTER -1 (POKEY, A:FORP=1T0309: NEXTF. A POKESY, B: POKEV, 8

450 POKE36863.240:FRINT"J#70U HAVE CRASHED INTO A" GHOST !i!":3C=5C-1 |
450 FRINT"MMSCORE ="SC

gae IFSCOHITHENHI=SC  PRINT"EYOU HAVE THE HI~-SCORE MINPUT YOUR INITIARLSMH":INPUTH
510 PRINT MMHI-SCORE ="HI"BY "LEFT$(NS.3)

520 PRINT" XM ANOTHER GRME (Y/N) 2 ©

530 GETA$: IFA$="Y"THENTO

T = o m—

38 POPULAR COMPUTING WEEKLY
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548 IFA$="N"THENSYS1D

998 GATOS38
560 REM % INSTRUCTIONS %

580 PRINT "SIy <. “SHT e sabmmnir ok s
608 PRINT"M ~F YOU LEHUE A GRARVE X¥UNRCBEED TOO LONG A
£10 PRINT" MITS FLRCE.

620 FORF=1T02@0@:NEXT : PRINT"MH&E RESS “F7
637 GETA$: IF3=0RNDA$="1R" THENGED

649 IF3=1ANDR$="M"THENRZTURN

658 IFR$CO"NI"THENSSE

668 S=1:PRINT"¥% ~F ¥Y0U HIT THE (08T MITHE GRMe IS OYER.”™

“ Td CONTINUES"

6628 FREIMT"®irUNTROLS ="

658 PRINT"H T
760 PRINT"¥ ‘ =5
718 FRINT"N ‘F3*"

720 REM # DEFINE CHRRACTORS *

730 FORA=T168TO7287 : RERDD :FOKER, B-NERT
740 FORA=T424TO7431  POKER, @ NEXT

758 DRTRIZY.127,127.127. 127,127, 127,89
760 DATAZ4,68.24. 126, 185,183,356, 192
770 DATAGE,102,231,123.,231,231,231,23C
\ 780 DATAR24,60.68,126.215.,255.25%,215

’ 790 DRTR129.66,68,36,36,64,66. 145

gaa GOTOE20

578 S8=0!FOKE3IE273, 14 FRINT" JE@RREEIEEFEmr Rl se ke sl RAVE _OBBERNAHEEK" ;

=80 FRINT"A |0U,THE GRAYE ROBBER YUST TRY TO ROP EARCH W GRAVE FOR 1@ POINTS."
¥GHOST WILL APPERR IN";

| &78 PRINT"M ~F YOU HIT THE BLUE XBLOCKS YOU WILL BOUNCEMEACK THE WARY YOU CHME."

Grave Robber
by K Dent

any set of data. The program is very 110-160

Select option from menu

| Median ua-ar-fri:t:dly and contains error traps at 00600 Eror found in data
every stage.
On Spectrum e s 30008110  Caloulats mode
#000-4100 Sort dala
) This program, for the 16K Spectrum, calcu- 4.3 Inltinlisation 5000-5080  Print answer
r lates the mear;, the medianand themodeof  as-105 Enter data
|
80 NEXT t
Ly T S A “in
@ M.Coombes 1983 T 8,15. INK ;1002 ;
Bl laie soni 52 taur mes e poxe YR TG comp . cpiueas sad
| a'"+ - - R ease seLed
| 2@ LET ét;a INK 7: PAPER @: B 3a°.552. 0 PRIV, 0nWiCR5® 2% he
| 2 aE PRINT “How many data items? 4 o O L i e
: 120 IF INKEY$="1" THEN PRINT AT
| QE i Dt T e Ban 8,8, FLASH 1;1: BEEP 0.7,1: GO
wmpuiesillpnissin 130 rZNSRY 1722 R TS TAT 8T
! 49 PRINT ’~""Please enter your T0 2600 e e

datases"
dB FOR FfF=1 TO di

14@ IF INKEY$="3" THEN FPRINT
+3: BEEP ©0.7,1:

RUN

FLASH 1; INK
“ Re-e

12,@; FLASH
S@ PRINT AT 6,@;"Data item “; To 3200
FLASH 1;Ff; FLAS ;7 1Ea IF INKEYS$="4" THEN PRINT
60 IN LINE asg - FLASH ;&
62 IF .:- " THEN_GO TO S@0__ 186 &0 3o 1zo
- ST AR an gy © 883 REw
=
a $ﬁﬂntéﬁ To LEN o8 e e BUSER ERRORY
=, oS85 _PRINT AT &, 0;
73 IF as(t)»"9" OR as(t)c¢"@" T “"ERROR"; FLASH B; INR 6;
500 nier Sata item"

3 83 8
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83 NEVILLE ROAD, LUTON, BEDS LU3 2JG
Tel: Luton (0582) 595222 (24-hour ACCESS service available)

ONE-STOP SHOPPING BY MAIL AT GUARANTEED DISCOUNT PRICES
— AT LEAST €1 OFF RRP —

gexee

Y

29REEE
BEREERE

MANY MORE AVAILABLE —
WHY NOT CALL FOR UP TO DATE INFORMATION OR SEND SAE

SAVE MONEY
SAVE TIME
SAVE EFFORT

1IN0 AND m-::;{-————————___

MARK | @ £8.95 EACH OR £18
MARK Il @ £11.95 EACH OR

QUICKSHOT
JOYSTICKS

pair (normally £11.95
per pair (normally £16.
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| Open Forum

& : e 3995 NEXT s
@2 PAUSE 100: PRINT AT §,0:- _ 2988 NEXT 2. _, (top): LET as="mod
5 21
311@ G0 TO S0O00
e RE  aniEans 4208 REN  ssorT pATAS
1828 FEE 121790 4 :
= ¥
1@3@ LET tot=tot+i (f) - o s b
194@ NEXT f 4030 FOR j=f+1 TO di
LRSS LET apsatotqdi: LET AW=tNad gEip IF 17183 (wi () THEN' GO TA48
Sa
3060 REM 007 i@s@ LET a=)
#MED TANSS 4060 NEXT J = :
e LEr 3SR IHNS 4@8@ LET c=i(f): LET i(f)=i(a);
i =
di /2
Soia IF i INT 4 THEN co To_zaee 3938 BEFleN
2020 LETTEn§E$$:J:+1:J+111fE SPe® REM
2228 CET ans=i ((di/2) +1) BPRINT OUT ANSUWERSH
2219 GO TO 50020 S@1@ CLS : PRINT AT 3,0;"The ";2
Seee REM ER AW - 2 our data is:"
#MOD G20 L a$=5TRS$ ans
5 E@30 FOR f=@ TO LEN a$-1i: PRINT
3805 Fon 3:1 78 2, il e i
=1 TO f: IF itg)=il(F) :
7628 [27 275,845 o7 LePSASILe Zo28 BART 7.0 HR"E, vpress an
: % key"
(LR e e LT St e v,
i e ; 20@® DATA ©,8,0,255,255,0,0,0
3080 LET top=@: FOR f=1 TO di: I o
F m(fi>top THEN LET top=f edian
3@9@ NEXT f by Mike Coombes

A common
language

Nﬂwaduyﬁ, many radio sta-
tions are providing compu-
ter oriented radio programs to
cater for the millions of people
who now own home compu-
ters. Among them are BBC
Radio Four, BBC Wales and
several commercial stations. In
order to use the medium of
radio to its full extent, the idea
of transmitting computer prog-
rams over the air has become
an exciting reality.

The technology involved in
sending audio tones over
broadeast radio doesn’t pose
any problems — the real diffi-

culties lie in the fact that
although most computers
speak a dialect of Basic, no one
brand of home computer is
compatible with another.
Bearing in mind also that if a
radio station wishes 1o remain
in business, it will not spend
hours sending excruciating
noises over the airwaves — not
even the most hardened com-
puter addicts can take that.
So, who gets the programs?!
Is 1t the best selling computers
only, and there are a few of
them, or should the BBC only
send BBC Basic? Would that
be fair? What is needed is an
Esperanto, or common lan-
guage for all computers.
Regular readers of Popular
Computing Weekly will have
seen the recent articles by lan
Logan regarding Basicode and
the possibilities of its imple-
mentation on the Spectrum
(see PCW 16-22, 23-28 Febru-
ary). Many of you have written
in asking what Basicode is and
can it be used on your compu-

ter. Microradio will attempt to
answer these questions, parti-
cularly since Basicode was im-
plemented by a radio station,

The Esperanto that I men-
tioned above wasn’t very hard
to find, in fact no-one had to
look any further than the
MNetherlands. The Dutch radio
service 15 called NOS and they
have, for several vears, trans-
mitted o radio program called
Hobbyscoop (pronounced
Hobbyscope).

This program dealt with
technology in general and hifi
and computers in particular, In
fact, the first of the strange
noises to emanate from Hob-
byscoop were not computer
programs but audio tones to
help people set up their stereo
systems. It was a small step for
them to explore the possibili-
ties of sending programs for
computers out over the ether.
But there was still the problem
of incompatibility between
machines,

The proposial to invent a

computer Esperanto came
from a Dutch radio amiteur
called Klaas Robers. After
much research and hard work,
the first version of NOS Basi-
code was developed. When
limitations were recognised,
Klaas Robers and Jochem
Herrmann came up with what
is now the recognised standard,
correctly known as NOS Basi-
code Twao, NOS Basicode can
now be read by about 17 difte-
rent brands of computers. in-
cluding CP/M which makes the
figure even higher.

Mext week [ shall go into
Basicode a little more and tell
you how you might implement
it on your computer. &

Ray Berry GWalJ
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pro..clone.___

1984 is already beginning to see Pro
Clone Ltd as the most sought-after
duplication house in the United
Kingdom.

3

WHY?

e All our customers receive personal service.

e All material is dealt with in the strictest
confidence.

Our insistence on the use of quality raw
materials and stringent quality control.

Extremely fast turn-round, normally within
seven days.

* Very competitive prices.

We can also supply very high quality blank media
— any quantity.

If you would like to discuss your requirements
further, do nol hestitate to contact:

Justin Banville

Pro Cilone Ltd.

Whitehill House

6 Union Street

Luton, Beds. LU1 3AN
Tel: Luton (0582) 459376

data duplication

|
!
I
|
|
|
|
|
j
I
|

48K SPECTRUM FRED 48K SPECTRUM

Author: Indescomp RAYMOND BRIGGS'
Action beneath the THE SNOWMAN

Pyramids! Author: David Shea

Fearless Fred the An enchanting game based

Intrepid Archaeologist around episodes of Raymond

searches the creepy Briggs' amazingly successful

catacombs below book. s
D an

gpowind

the torrid tomb of
‘Tootiecarmoon 'for the
terrible treasures amidst
monstrous mummies,
ghastly ghosts, bats
and rats!

COMMODORE 64
BOOGABOO (THE FLEA)

Author: Indescomp

ltchy action!
Jump your way out of the
caves with Bugaboo the flea
but beware of the fearsome
Dragon as you jump around
the exotic vegelation.
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RED ROM DATR

proudly grnuuml- two new racing lorecasters for the flal season.
PR UPERPUNTA COMPUNTA
A specialisl program which

utlises mueh of the dala supplied in @ A mare general version of the

Sporting Life's Weekender paper lorecaster program for use with any

@ This most sophisticated program doily papars racing selection,

leads you slep by step through sach £5.50 Inclusive

runner'’s form then produces the

probable race placings.

@ Includes facility 1o alter signific-

ance ol any/'all lactors if required
£7.95 inclusive
Easy 10 use — No records lo update

Both programs available for:

SPECTRUM 48K, DRAGON 32/84, TANDY COCO 32K
Available ONLY from;
RED ROM DATA, 72 LAMBERT ROAD, GRIMSBY, LINCS DN32 ONR

STATE MACHINE FOR PROMPT DELIVERY

Steve
John Bob

o - o ———_

-

L "'"'_'.:1_'_--..—-"-

m—

All games marketed exclusively by Quicksliva Limited.
Please send me the games | have licked.

| enclose cheque'P.O. for

Send to Quicksilva Mail Order, “
P.O. Box &, Ef_u_,i.
Wimborne, Dorset BA21 7PY

Telaphone: (0202) 891744

Name

Address

WARNING These programs are soid according 1o
OUICKSIL VA Lid's Ierms ol trade and condilions of sale
C-opees of wiveh are avalabie on reques?
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Computer movie

efore we gel on 0 more

HHOF (you may remember
that | ran oul of space last week and had o
leave the list halfway through), let's have a
look at some problems people have been
having with Vafhalla.

| think it would be redundant for me 1o
give a detailed description of this program
from Legend. | call it “Program” because |
hesitate to call it "Adventure”. This is
because of a conversation | had recently
with John Peel — not the saviour of DJ'dom
(at least until he allowed himself 1o be
dragged down to the level of the other
buffoons on Top of the Pops), bulthe leader
of the team that wrote Valhalla.

He preters to call it *'a computer Movie™,
and | see no reason to deny him that
privilege. If you think about it, and if you
have seen lhe program, you will probably
agree with him. But, this movie is unique, in
that you can actually affect the course of
egvents. | nearly said dictale the course of
events, but Valhalla will not allow you to do
this. While playing, or should that be
participating, | often find mysell glancing
over my shoulder (figuratively, anyway),
expecting to catch sight of more imporiant
events going on in Midgard than my puny
attempts at apotheosis!

Although the manual says (on page 8),
that “the six special objects can only be
discovered in order”, many people find that,
in fact, Felstrong can be found before Ofnir.
This is a small bug, and is the only instance
of such an occurrence being possible (in
fact, the bug is limited 10 the first 15,000 or
so copies). If this has happened lo you,
then count yourself lucky to have lound an
pbject out of sequence!

Another problem that many people have
come across is that the program will crash if
an object is placed in a chest. Unfortunate-
ly, the program will only allow six objects
on-screen at any time. This number in-
cludes all those objects on the ground, in
chests or in cupboards — so be careful
where you chuck that unwanted sword! Ii
you should exceed this limil, good old
Klepto should rush in and whip the extra

objecl, thus keeping the program happy.
Sometines he is asleep somewhere in
Valhalla, and this is when the program
crashes. Should this happen to you, just
type “Goto 89800 and Enter — you won't
lose anything!

valhalla is one of those Advenlures that
seems lo generate a lot of discussion and
controversy, with some people saying that
itis the best thing that they have seen, while
others find it boring! If you are looking for a
puzzie kind of Adventure, with combina-
tions of words to be worked out, then you
will be disappointed — there are no secref
words (a list of all possible combinations is
included in the excellent manual), and the
objects that have to be found are all in
chests or cupboards, so there IS no mys-
tery there either, But, visually, the program
Is stunning, and there is plenty to delight
the combat enthusiast, with lots of on-
screen battles and punch-ups! There |s
aven a resident drunk, in Mary...

Quite a lot ol questions about Valhalla,
which | will leave until another Corner
(soon, though, scon . .. !) — until then, if
anyone would like to tell me of their
experiences and hints that | can pass on,
just let me know,

Commodore 64 owners should nol be

Jim Coyle, with 55 per cent on his
Spectrum (see some hints later, if you want
lo get some maore, Jim). John Sutcliffe aged
13 (he didn't have any help . ., Honest!)
Siman Jenkins, from Gwenl, and also aged
13. He had a score of 85 per cent, and also
a Hi-score of 3700 in Inca Curse.

Gavin James Welch aged, believed it or
not, 8%z — not quite the youngest (some
months ago we had an 8-year-old), but still
an achievement, and in just a couple of
weeks al that!

Paul Lauff, aged 32 (and no, Paul, it
doesn't matter!) afler several months of
trying. Paul says that he is another satisfied
Spectrum user — there are several
thousand of us now! If you are still trying to
gel past the Tank in Espionage Island,
Paul, | hope thal you were helped by my
clue of a couple of weeks ago,

David Haskins of Colwyn Bay (65 per
cent). Patrick Ward (14), of Derby, and
another Commodore 64 owner (another
few thousand salisfied owners!), with
scores of 80 per cent and B2.5 per cent —
you'll have noticed, in the past HHOF,
Patrick, that it is indeed possible to gain 100
per cent on the Commodore.

Mike Peach of Crewkerne, in Somerset,
with a score of 62.5 per cent, after many

desponden!t — Valhalla lor the CBM will be
released this month. As | said when the
Commodore version of The Hobbit was
released — you lucky peopie!

n without pause (o the
Hobbit Hall of Fame:
David Atter and Andrew McNeil of Perth-
shire, with a score of 75 per cent, Stephen
Robertson, on his CBME64 — a score of
97.5 per cent — Stephen noliced a rather
interesting Hobbitbug, which is new 1o me
(if you have come across this one, lelt me
know), in which the Red Golden Dragon
appears in the Elvenking's Dungeon, goes
into the Wine Cellar, through the Trap Door
and into the River! Very strange! Stephen
also found his 30-second romp home wilh
the Treasure a bit of an anti-climax.
David Sneddon of Wishaw in Scotland,
on his Spectrum. Scores of 52.5 per cent
and 70 per cent can be Increased a litlle,

David, by carrying the Golden Key.

manths of playing on and off (that's the way
| like to tackle Adventures too, Mike). He
has scored 756 points in the truly wonder-
ful Halls of the Things.

Jim Deviin, of Bellast, with 77.5 per cent
in two weeks. To get past the cat in
Smuggler's Cove, Jim, try this;

AYRO RUYM FUIS STHC
Mare HHOF next week,

This series of articles is designed for novice
week Tony Bridge will be looking at different
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AVAILABLE INAPRIL ©

TWO NEW RELEASES

IT'S THE WOOLUF!
TUBE WRY ARMY

IT'S THE TUBE WAY
WOOLUF!

Wiittan by: Martin Buller Wiritlan h'r' Roinbow Saoftwore

From the creators of ‘Halls of the Things, Invasion of the body snalchas,
and many other software classics come these exciling new gomaes,
Gaomes to fox your judgemen! and puzzle and frustrate you for months onend
Don'l forget our other titles; which have atiracted enthusioslic reviews like
'Spectocular, one of the best gomes I've seen”” ... POPULAR COMPUTING WEEKLY and
"Excellent, dongerously addictive, could change the Specirum gamesscene avernigh!” ., SINCLAIR USER

k"

THE DUNGEON

INVASION OF THE

HALLS OF THE ROMMELS
THINGS BODY SNATCHAS REVENGE MASTER f
Wiitan by: Ml Motersheod Whritten by : Simon Bratel Written by: Martin Horstey Written by: Groham Siofford
Simon Brattel Gnd and Meil Motersheod

Marhn Horsliey

PROGRAMMERS | WRITTEN ANY SOFTWARE THAT COMES UP
TO OUR STANDARDS? IF SO SEND IT TO US FOR EVALUATION

Selected titles available tram:— P, WE OFFER GENEROUS ROYALTIES

WOOLWORTH Written by Please supply INVASION OF THE BODY SNATCHAS | | £6.50

Groham Stofford I HALLS OF THE THINGS| | £7.50 THE DUNGEON MASTER _| £7.50

| other large department stores and all good major IMSTHEWOOLUF || £5.50 ROMMELS REVENGE| | £6.50

software retailers, Alternatively, send the coupon 1o:- I TUBE WAY ARMY [ E7.50 ZEUS 64 £9.95
CATALOGUE OF LATEST SOFTWARE | |

CRYSTAL COMPUTING, 2 ASHTON WAY,

EAST HERRINGTON, SUNDERLAND 5R3 3RX.

TRADE ENQUIRIES WELCOME:— Tel: 061-205 6603.
CRYSTAL COMPUTING 15 THE TRADING MAME OF CHANDREX LTD

| enclose cheque/p.o.for......... R i
P & Pincluded. Overseas arders, please add E1 .50 per item

TR SO LS e




Peek & Poke

NO
SUCCESS

Alan Hill of Wraisland Cres-
cent, Bishopton, Renfrewshire,
Writes:
As | was reading your
articles on top len games,
I saw one called Cheguered
Flag, which I was interested in
buying. 1 have tried several
large stores in Glasgow, with-
out any success. Could you tell
me where | might purchase it?
I am surprised that you
cannot find it, as it is one
of Psion's programs marketed
by Sinclair. It costs £6.95and 15
available from Sinclair Re-
search, Freepost, Camberley,
Surrey, GUI15 3BR.

CENTRONICS
ORNOT?

J. Masterman of Hemlington,
Cleveland, writes:

I have three data pro-

ducts 2230 drum prin-
ters. Ostensibly they appear to
have a Centronics interface.
This is not, however, the case,
In point of fact, they have the
familiar 36-way Amphernol
plug, though the wiring is com-
pletely different.

I have a standard Centronics
interface on a dol matrix prin-
ter, and its leads to the pin-outs
are completely different. So,
can you tell me when a Centro-
nics is nol a Centronics?
A Unfortunately the 36-

way Amphernol has be-
come closely associated with
the Centronics standard,
However, the plug itself is just
that — a plug. The actual
standard 15 defined by the
architecture of the computer,
the plug just happens to be the

way it gets to the outside world.

Tobe a Centronics interface,
it must have a busy line, § data
lines, Strobe and Acknow-
ledge, a total of 11 signals, with
a further eight ground lines in
between. This must not be
confused with a Centronics
“lype’, as this can mean almost
anything from being a parallel
interface with completely diffe-
rent wiring and signals, 1o
being almost a Centronics, but
devoid of say one signal or
another.

I have been unable to find
details of the 2230 printer —
have you a wiring diagram of
the pin-out? Is it just a case of
the pins being in different posi-
tions, or are they different
signals? If they are different
signals then | am afraid that
you are faced with a difficult
conversion job. Maybe one of
our readers has some experi-
ence with this printer?

WHAT IS
CP/IM?

Mr K. L. Roberis of Grantham
Road, Sleaford, Lincolnshire,
wriles:
Can you please tell me
what CP/M actually is? I
know that it is used in business,
is stored on a Disc, and needs a
£80a, but whal actually is it?
Does it replace the ROM? |
have seen it mentioned with
regard to the Spectrum and the
new Sinclair business compu-
ter, whenever thal appears. Isit
worth getting il you plan to use
your computer in business?
CP/M stands for Control
Program/Management,
and you are right, it does come
on Disc, and needs a Z80
family processor to work. Now
that the new Sinclair QL has
arrived, or at least has been
launched, it can be seen that it
will not be able to Run CP/M
without a Z80 board being
available,

CP/M is a set of routines that
replaces some of the ROM
routines, in fact it acts more
like a monitor, Lf, for example,
the first routine of CP/M was to
scan the keyboard, then re-
gardless of the computer an
instructioin to do routine 1 will
always be a keyboard scan if
CP/M 15 being used as the
operating system. Without CP/
M. then each individual com-

puter would have the routine at
a different place, so what might
be the address of a display
routine in one, might be the
address to access discs in
another.

As long as a computer prog-
ram uses just CP/M routines
then that program becomes
machine independent. Howev-
er, there are cases where extra
machines specific routines are
added to software packages;
these may be truly machine
specific, or be usable on a
family of computers. It does
mean though that not every
CPM package will run on
every computer that has CP/M
capacity, A second source of
confusion is that some CP/M
packages do not allow you to
specify the way your own sys-
tem is set up. Thusif something
goes wrong you might get, for
example, an error when adding
a third disc dnive.

A real problem if you have not
been able to re-configure the
package to take into account
the fact that you do not have
three disc drives attached!
Many non-Z80 computers can
Run CP/M if they have a Z8&(
expansion board. The other
thing that must be noted is that

Discs work, and how much can
they store?
A I would strongly supgest
that you do not wait for a
computer that i1s video Disc
compatible. Video disc players
are still few and far between,
not to mention expensive. Any
Laser Disc recorder is liable to
be even rarer and even more
expensive. Unless there is a
major breakthrough, I do not
expect to see any readily avail-
able commercial hardware for
using the Discs with computers
until at least 1985. Then allow
another year for such develop-
ments to get into the home.

The fact is that technology is
just not good enough to make
massed use of lasers a reality at
the moment.

The basic theory of Laser
discs is that a Laser beam is
used to cut minute holes into
the disc. These holes are of
different depths and reflect
different amounts of light. This
difference is then read by a
reader beam.

The advantages are that the
discs spin at over two hundred
revolutions per second, which
makes for very fast access. The
track is spiral, like a record
player. As for storage, well

Just because the same routine s =1 oK 15 claimed (1 giga-byte, or

called, regardless of the com-
puter it is Running on, how
much machine actually ex-
ecutes that routine differs from
compuler 10 compuler,

VIDEO DISC
PLAYER

Eddy Daley of Redpath Walk,
London E9, writes:

Our family is saving up to

buy a Laser Vision Video
Disc Player, which we hope to
get soon. 1 would also like to get
a computer before September,
when I change schools,

I know that Laser Discs can
be used for computers, but
looking through magazines 1
have not seen any advertise-
ments. Can you suggest a home
computer that [ could use with
Laser Discs? Also, how do the

in other words, 1 million K). A
double-sided Disc is made by
bonding two single-sided Discs
back to back.

Compared to other storage
media, they are wvery hard
wearing. This is because after a
Dhsc has been cut, it 15 coated
with a resistant plastic film for
protection.

This unfortunately also gives
a clue 1o onc of the major
problems of the discs. They
cannot currently be wiped.

A ——— T
E Chorney of Chantenay

Drive, Mississauga, Ontario,
Canada, writes to tell me that,
after my answer to B. A.
Cummins in PCW Vol 2 No 50,
that Practical Electronics has
been carrying a series of arti-
cles on using the Vic's expan-
sion port to control external
devices.

about your computer you don't
un:lmmhd,andwmuhmu-Mmmm
for granted? Whatever your problem Peek it to lan
Beardsmore and every week he will Poke back as

many answers as he can. The address is Peek &
Poke, PCW, 12-13 Little Newport Street,

London WC2R 3LD.
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WIN
 THE
~POOLS?

Build arobot...

DIY Robotics and Sensors
with the BBC computer

by John Billingsley

How do you Interfoce o home-moade
joystick, o steppar motor or a fully fledged
robot o your BBC computer? How do you
wrile the software for stepper motor conirol and
how con you use the sofftware and a few pannyworth
of components fo gel an analogue oulput? How can you
bulid a cheap eye for rebot vision?
Step by step Instructions guide you In constructing o wealth of
gadgelry. Al the same time you will bulid an undersianding of the
MHMNWIWHHW
Allhuuahhnmﬁnl iinhrrmmucmﬂmmhn

a practical o engineering. His commercial

SPECTADRAW 2 — THE MOST POPULAR
POOLS PREDICTION PROGRAM OF 1983
NOW EVEN BETTER VALUE IN 198411!

Supplied with a dalabase tape containing data on over 8,000
malches since 1980.
Dalabase is updated each wesek by user.

Limmtwnulfmmm P I e Malch and Division names already in the program — no
tedious typing every week!
l-in Is o membar of several IEE Look out for the Sunshine Program is menu driven for simplicity of use,

commitleas, leads a leam resaarching range in W.H. Smith's, Bools,
into robofics and Is well known as fhe | JohR Menzles, ofher leading
organizer of the Euromouse Maze retall chains and all good
contest. bookshops.

Errors can easily be correcled — the program even checks
your entries!

Comprehensive instruction manual designed to make the
program easy o understand.

Will also lorecas! the least likely draws for those who prefer 10
bet on fixed odds.

Supplied together with SPECTASORT — the Perm Genera-
tion Program which takes SPECTADRAW 2's predictions and
tums them into len 8 from 10 full cover perms. Complete your
coupon direct from the screenl!

i
!
I Name. oh gy : : I
A i SPECTADRAW 2, 8,000 MATCH DATABASE, SPECTASORT
f > AND INSTRUGTION MANUAL THE COMPLETE POOLS PRE-
= I
ol

- O S - B - - .-
Please send me 0 DIY Robohcs with the BBC Computer ot £6.95
aach. | encliose chequealpostal order for s mode payable
jo: Sunshine Books, 12-13 Litile Newpor Sireel, London WC2R 3L0.
Or phone your order fhrough on Access Mastercard D1-437-4343

DICTION PACKAGE FOR THE 48K SPECTRUM — NOW AT
THE UNBEATABLE PRICE OF £9.95 INCLUSIVE. (Cheques/
POs payable to B. S. McAlley).

SPECTADRAW, 1 COWLEAZE, CHINNOR, OXFORD OX9 4TD

SR e b SUNSHINE

SOPHISTICATED GAMES FORVIC 20

I SPECTRUM COMPILER
ﬁmmwmﬂmmmm For 16K and 48K
major rules of cricket correctly interpreted. both
Full scorecard, printer and game save facilities. Almast any BASIC program can be speeded up, by a factor of up to
Needs 16K sxpansion. £6.88° several hundrad times. It will produce mad‘;!r;m Eﬂﬂﬂmmﬂhﬂ
located al any address. Handles nearly IC commands.
ﬁiugw mwm f:;' | Some of the fealures unique to this compiler are:
Solion SOt match facts. League tables, 1. Noise generalor (explosions, gunshols)
results check, postponed games, etc. Non e g gﬂ“l“ i W“F”g&u“.
s : ected Screen ing
matches also playable — the VIC will even make the 4. Special BEEP commands
R A AR uPRe yon. Nekly 15 5. Special INPUT stalement and normal INPUT statement
: 6. Fillthe screen with current altributes, and many more, 100 many
drinks m'!dr:?m Ho of them r:“ i
at r. However one as All this for only E7.99
more than drinks on his mind. Thrilling detective
game for 1 to 6 players, with genuinely different
murder time. You can even re-name the SIEGE
suspects| Needs 8K expansion. £4.99 Sorry 16K users, this game is for the 48K Spectrum only, since il
TﬂFﬂFmEmmmHmmm uses over 15K of machine code. You are a top Brilish agent and
the Eﬂﬂ:ﬂhﬁnﬂﬂ - Make mr - records and have been sent on a relraining course. As par n!yuurh-m-g;ﬁ , you
&8e them chart. gamae save are sent to a large country mansion, where all your skills are '
facilities. Needs 8K axpansion. £4.89* needed o break up a seige. The terorisis can use secret pass-
viC P Cortaine : A DAY AT other games the gun fires real bullets, which have a realistic rajec-
THE RACES, GAME X (Strip Poker), and
CONSEQUENCES. Four games ranging from the K STERREY O sao0r D, -
sations to the m"m good ~ nothing The game also lealures a PHAE&‘I&E M[?DE where the terror-
offensive : ists bullets do not kill you, a DEMO MODE where the computer
Avail Nesds at least 3K expansion. £5.99* controls the agent, and a REDEFINE GAME lacility Mﬁhw EE
vailable from you o change the game o suit YOU, Eg, changing the
SOPHISTICATED GAMES, in the game or changing the stock of ammo, allowed, eic.
Dept. PCW, 27 Queens Road, Keynsham, is game Is available now at £5.50 inclusive.
Avon BS 18 2NQ. Tel 7 ik Ui oy ol
WRITE FOR DETAILS OF OUR FULL RANGE
*PAP free (U.K.) only. All games sold subject to our w e Va“ey softwale
conditions of sale, which are available on request rmm,mn HERTFORDSHIRE HR3 GNX
————— et
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CLASSIFIED

CALL DIANE DAVIS ON 01-437

Semi-display —
Lineage — 20p per word

£5 per single cc

GAMES SOFTWARE

CBM 64 SOFTWARE. On disk, Wil-
ness, Deadline, Planetiall, lnil:iu':.‘ nlﬁ
£20, Jumpman, Temple Apshai, Mu

by Dozen each £15. On cassetls Mid-
way Campaign £10. Firefighter, Advan-
ture Quest, Colossal Advenlure, aach
£5. Telephone 0482 30250 after 6pm

SPECTRUM SAVERS
Chuciie E ARA 550
Achomist' imags e
Daath Chasa Micromega | E5.55
I
Whiselie Microsphere (3 £4.90

Bints & Bued Bug-8yte i) £4.80
Tha abawae picos sl h:luilln post & packing.

CAROLINE ‘SOFTWARE
185 Sanctuary Way, Grimsby,
S. Humbersidea.

TOP 100 Spectrum games, two for the
prica ol one, Beedus Software. Tel.
01-854 7177, or 01-908 0448,
SPECTRUM 16/48K, “Ragquel” pre-
sants her games pack for ages 16 and
over only (stale age when ordering).
Still only £3.50. |, Brooks, 17 Malvern,
Coleman Stresl, Southend, Essex.

WHY PAY SHOP PRICES
FOR SOFTWARE?

Leading tites for alectron, BBC
CBM B4, VIC 20, ORIC,
DRAGON 32864,
MEMOTECH, Zx81,
SPECTRUM,

Send large S.A.E. for
comprehensive list to:
ANNE SINCLAIR LTD,

6 MAIN AVENUE,
MOOR PARK, MIDDX

ELECTRON 8§ COMMODORE 64 soc-
carclub boss. 88 teams. Full league
table, match commentary, injures eic
and only £2.99. D. Spancar 230 Low-
grange Avenue, Billingham, Cleveland.

CLASSIFIED
ADVERTISING
RATES:

Line by line: 20p per word,
minimum 20 words.

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

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

If you wish to discuss your ad,
PLEASE RING Diane Davis 01-
437 4343,

ZX SPECTRUM 16/48K
“POKER-BANDIT"

An onginal, lense, gueme whan you nied
A kot of shill, and & lithe luck (o maks a
"Poker-hand’. But all does nol end tharal

W ould ambila WinmngE?
Linequaed grapiics”
Beand £3.05 jo
PIKADEE SOFTWARE

35 Parker 5t., Preston,
Lancs PRZ 2AH

NCHSOFTWARE prasants Frull
Machine (Spectrum 48K) M/code
action with all the "Pub” machine
features, Nudge up and down, holds,
gambles, elc. Only £5.50 inc p&p to:
NCHSoftware, 19 Medhurst, Two Mile
Ash, Milton Keynes, Buckinghamshire

QUALITY EXTENDED BASIC games
for Taxas 98/4A: Aock Storm, Escape
East Berlin, £3 each. D. Milloy, 13
Woodlands Drive, Crosstord, Fife

BETTING TO figuras. Correcl slakes
for two against the field 1o win any
desired amount. Casselts for alectron
and ZX81 £5 from W.J. Davies, 57
Davenport Road, Sidcup, Kent DA14
4PN

20 1K ZX81 GAMES
i cassette jor £3.95 inc. Goamos

battle-ships, an many
[ricfa. Hm o |-Thomsion, and
gand to 25 Wallidge Dvive, Holywal,
Whitley Bay, Tyne & Wear,

4343 FOR SEMI/DISPLAY ADVERTISING

GUARANTEE WIN easy 0 use horsa
prediction. Monay back Il not satisled
£7.85 Polts, Buttedly Sofware 118
Newman Road, Exgter, Spectrum.

UNIQUE SOFTWARE |

SALE OF THE WEEK
HUNCHBACK-OCEAN

EA. 98 o (st 100 madl orcers
Hend chequa™O & stale machine

18 CLOVA RD, LONDON E7 SAH

VIC 20 UNEXPANDED. Pinball, Hires
Graphics, 4 Flippers, Hi-score, full
sound and morel Only £1.99 inc list of
30 other games, D. Spencer, 230 Low
Granga Avenue, Billingham, Clevaland.
DRAGON 32/84. Super games cassel-
te comprising Pakman, Connact 4,
Championship darts. Send £3.50 to W.
Fenton, 10 Ashlar Close, Chell, Stoke-
on-Trent STE BUP,

WHY PAY E5-£10. I's a mythiery
adventura for 48K Spectrum. Totally
mind biowing. Only £3 by retum. Myth-
soft, 84 Elland Road, W. Yorks HDE
20R.

' CLUBS I

RELIABLE SOFTWARE axchange,
Spectrum, BBC, Commodora special-
ists, Free membership. Exchanges £1.
SAE for details: Alichange, S E.C., 35
Foredyke Avenus, Hull HUS 0DS

At last you can axchange your
old software by mall through the
interchange club which offers
you:

L lrg; M Essrehip

w 7hp-n 8 which Includes posiag
* @ a:mﬁt sedacton of :d'lwu':
currenily on . oud lists,

* unltwllaruu fent mﬂnm
VIC and ZX81 users we have the bigges!
psechon and tho lowes! charpes
Send S.AE. lo: Inlerchange,

17 Wastminster Drive, Grimsby,
S. Humbarside DN3 44TT

BBC SOFTWARE
LIBRARY

Why buy lapes when you can
hire Io 7 for the same price
ML Einia g
- . n
erfa: E. Tucker, g

8 Spri Estate,
Eﬂm‘lﬂ" 1 E‘I-h. WDD‘I_"II:I“.

King's Lynn, Norfolic

SOFTOPTION. The Spectrum software
swopshop, swop your cassefies for just
£1.00, SAE for details. Sohoption, 8
Wyra Street, Ashion, Preslon, Lancs,
PR2 2RQ

COMMODORE B4 software lbrary.
Two weeks hire €1, Annual mem-
bership £5. Stamp for list. Les Wilson
(CC), 100 Blenhaim Walk, Corby,
Northanis.

ORIC SOFTWARE LIBRARY. Two
waaks hire £1, Annual membarship £5.
Stamp for st Les 'Wilson (OC), 100
Blenhaim Walk, Corby, Nornhants,
AXE SOFTWARE. The soltware ex-
change club for Spactrum, ZX81, CBM
64 and Vic owners only. BOp, Axe
Software, 13 Woodmans Mews, Wood-
lane, London.

SPECTRUM SOFTWARE LIBRARY.
£1. Two weeks hire. Life membership
£5. Stamp for lists o Hire-Soft, 113
Broomfield Hoad, Marsh, Huddersfiald
ACE SOFTWARE CLUB. Swap your
Spectrum softwara for £1 a swap. Free
meambearship. SAE for detalls to; 'Pop-
lars’, Foundry Comer, Attleborough,
MNorfoli.

UTILITIES |

ZX POWER PACKS, 0.7A and 1.2A.
Usa in parallel for stabilized voltage,
g12.50 incl, PA&P. Phone Bristol
423185,

RESEARCH CARRIED OUT into the
best home compuler for you writa for
details 1o Parker and Gibson, Computer
consultants, 92 Aoyal Grescent, South
Ruislip, Middx.

LB 2L

B R R o R

(T RIS LS TR R T o)

T‘I“Pmm FEFFFEES SRR RIS SRR SRR SRR RPN R FRR LR PE AR
Please cul out and send this form to: Classified Departmenl, Popular Compuling Waekly,

12-13 Little Newport Street, London WC2R 3LD.
---------------------------.

’ [ ] ]

i Here’s my classified ad. g
: (Please write your copy in capital letters on the lines below.) :
i Il
)] i
q i
" E
| 1]
& Please continue on a separale sheet of paper| [
B imakethis............. ol words, at .........cevrvinines PETWONd SO I OWB YOUE ...oooviciassasnnanses l
. TR M e T I l
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SPECTRUM UTILITIES 4BK1K

& RENUMBER o ov pan of Fa progenm nel
GOTOe, GOBURS, RESTORE eic

Entras ke save prog LENE 1003 & scregied
Ling ﬂh”;:w varabinn e incheslod DY A

BLOCHK DELETE mny umbar of linge, wiaming
Earliorm

i given
Lines mebéirod o by GOTOS ol
L coigleis i REW ot e @ of e

and presm bwn bmd. Oess 5TO . piu A In
ganirol,
mm an advarced HEADER READER, @ving
LL néader mlonmaion
|

i
z
3
:

ﬁu scatabie under oitware w'd-ull. Imaving

INPUT — current price labour, plant
and materials. OUTPUT - nat unit
rates, material costs, labour/plani
costs, constants. 48K Spectrum
only, SAE lor details, Spectrum
Pricing, 22 Westwood Drive,
Bouma, Lincs, PE10 B8QH.

SELL SOFTWARE

Write or phone now for our curment soffware
it

We wanl agents in all areas, o soll tapes 1o
thair lriends, assaciatns, clubs, #e

LANCASHIRE
IMCAR0S

ACOAN/GBC, SINCLAIR, COMMDDORE,
ORIC, MEMOTECH, DRAGON + LYNX PER-
SOMAL COMPUTERS.

We have 8 very wide ange of softemre, books
end scoossories, including ower 200 Gdas for

the Specirum alone, Send SAE for fres list

HOME COMPUTER

BARGAINS

# Ealgnnnsg. st Imii‘
'“.amuum"

@224 o *"‘*,5‘3-5“'""“’“""
JAVEDFT, BORENTD,
SOMERBET TAT OAS

We ofler 20% commizsion on most ol our
lines

© Tel: D445 745838 or wrile 1o
NEWSOFT, 17 BROAD STREET
BARRY. SOUTH WALES

SPECTRUM 48K (@ £124.99
MEMOTECHS500 @ £249.99
MEMOTECHS512 @ £289.99

VIC20 PACK @@(@ £136.99
MAKE MONEY! COMMODORE 64 @ £199.99 l

SPECTRUM SPEEDYLOAD. Halve LEARN TO PROGRAM your Spactrum % HEF;K,QE“EE H@p@_;ﬁﬂm e |
{

your walling tima! This shor program
lats you save/load al 3,000 baud. Easy
to use with any tape command, cassella
(48K) £3.95. Ness Micro Systems, 100
Drakles Avenus, Invemess.

al home in comfort under expert gui-
dance. Send SAE for details or €10 for
the first six. Weak's tuition to “Spectrum
Programming”, The Old Toll Houss,
Salch, King's Lynn, Norfoli, PE33 08D,

STOCK AT HALF PRICE
Add €5 P&P. Price includes VAT
(Access and Barciaycard walcome)

HEATHER RUFFLES

ANGLIA HOMES

“MICRO-PRINT 85"
An outstanding SPECTRUM utility — lets
0 gaisct from SIX type-sizes in your
E!Iu or m/code softwar. You choose —
githar 85 characters-per-ling,
or 64 characters-per-line,
or 51 chamacters-per-lina,
or 42 characters-per-ling,
of 36 characters-per-iine,
or 32 characters-par-ling
The six pitches are constanity moatie oo
all 24 screen fines. Lprint and a 1-24 ling
COPY included, & from just 1100 bytes of
magic Z80 machine-codel Get your 16/48K
cassetts plus Demo for only £5.00 from
MYRMIDON SOFTWARE
PO Bax 2, TADWORTH, Sumey
KT20 TW

DISCOUNT SOFTWARE
FOR ALL MICRO'S

':. L _. r'..-'ll | 'I:|_ I E :'I FJ. fil F-I:I :|,.I"'J, | '.‘ -
mHE an FHEE usT:- I ST BENEDICTS STREET
01-646-1601

MORWICH MRZ2 4AH

COMPUTERISED NEWS System.
Newsagents weakly accounts for Sinc-
lair Spectrum, £19.85. SAE for details.

PENNINE COMPUTER CENTRE
WE HAVE NOW MOVED TO:
30 BURNLEY ROAD,

ACCRINGTON, LANCS. .
Tal: 0254 300424

OPEM MON.-SAT: 10.30am-8.00pm, ,

BUN: Z.30pm-&.D0pm.

HARDWARE

DISK DRIVE FOR BEC MICRO £85

D81 SOFTWARE. Fast load test and

alignmant tape progmerge. ZXTK .
Mcoder, Chess, the fast one, ZXDB | Willowbank Computing, 42 Lawson

Quicksave 16K and 64K GULP2 £1.80 ’3‘“3'- Warringlon, Cheshire, WA1
gach incl P&P. Phone Bristol 423185, | 4EG.

IDEAL MOTHERS' DAY GIFT! Shop-
ping list program for ZX81/Spactrum
16/48K with printer. Only £3.85 from SD
Systema (PW), PO Box 24 Hitchin,
Herls. SAE full catalogue.

SPECMON TARDIS COMPUTING

********** Time L r: For sccountants wic...... £25

BIG DISCOUNTS
We can supply almost afy make of computer
, software wtility, hardwars or book for
poctrum, VIC20, Commodore 84 or BBC.
Hundreds of tities al up to 25 per cent off
R.A P send (sge 5.A.E NOW!
Rainbow Sysisma Lid., P.D. Box 42,
Harrogele, N. Yorks HO2 JUW,

HOME ACCOUNTS, Put your housa In

 With RS232C print-out £9 order| Probably home computings bast Limited number of ex i Ft:;! drh:
. 18K hansive cover with warranty, lormatter and two Fuji disks
The best monitor indux. Loads progrimmas from Miero- usel Comprahensive caverage of bank | | 25g s VAT Cable kit £17. Camige,
: cirhve with four Sl T accounts, cradit cards, HF. Inbuilt insurance €8, Brand-new drives complate in
program available Transport & m&:ﬂ educational accuracy chock. Records all transac- cabinets aiso avaitably. .

tions. Protects cashilow for any period Phans Lynda, Aylssbury (0296) 830364,

programmes A Ty ]
for your Epactrun*lp All programa ars Microdrive compatibis,

. shead. Avaliable for CBME&4 or Vic 20. B3840, BI1424, or write to: Hellstar Lid,

Only available from mmw % TH £7.50 or free details from B. B. Com- 150 Road, Asten Clision, Aylesbury,
Tomorrow Software puter Services: (Dept LA), 2 Hazel R |
231/233. Denman St. SPECTRUM CURRAH spesch only | Wood, Windmill Hill, Brixham, Devon. 00000 |

' ' £20. Also soltware, froggy packman, Tal: 080 45-55532,
Radford, Nottingham. spacvaders, snake by the connect four, driew FERTILITY PLOTTER ##+ hetster
L inclusive £1.60 aach, Tel: Corby GEBO8B after For and natursl birth

Price £9.95 inclus =tes mwm b MONITOR 12in green screen Sanyo

DM2112 composite input, used twice,
still in box. E75 ono. Phone Wakafiald
0924 270584, Would deliver reason-
abla distance.

SWAP BINATONE 40CH, hand held

prowth bafora and afier birh and chilg-

hood iinesses. Only 48K Spéctrum, Send
(£3.50} to:

MEMDATA, PO Box 76, Landon WWE 98W.

* 84 SOFTWARE =

SPECMON Onsin sayPing Tou & v s

| o iy, Dashar. 11 ok S

ovar functidns and &
il circull repeat. Prin or save all

s s | | I | C '
B e = = -
MASSIVE IMPROVE ALL W%?MMm ' digltizer or other Spectrum Add on, or

YOUR SPECTRUM
PRAOGRAMS

sall £35 ono, Chris 01-879 5047.
(Teddington) 8-5. ,

shire ML1T 4JY. Rurs only with Simon's Basie.

| DEALERS |

using our rnE. u: :‘UEFE m:,ng
GRAPHICS AND SOUND Enter the world of COMPUTER CABIN ,
TOOL KIT UNUE. BUYBACK TRADEN SYSTEN I 24 The Parade, Silverdale, Newcastls

Tel: 0782 638811
Official Acorn Dealer @ BBC Sarvice and information centre for

Staffordshire. Send S0p for full calslogus.
CABSOFT Time Warp lor the 48K Specirum and now the

Wirita GAMES, or semuartan
Ty sEnE e
mmmﬂ!ﬁuﬂuﬂﬁ‘fﬂwmdﬂm

at your fingartips caled BASIC,
knowiadge of mae reguiraed|
* Ovor BO routines including PIXEL scr-
olis — all direchion — wrsp anound.
# Chiracter rotatass and reéfllec, border

BAE for defalls. State %lﬂ:
JAYCEE BOFTWARE, FREE ﬁ
B4} (NO STAMPS), FORRES 138 G
v XrME

WRRP CBM &4, .
R Only £6.85 including p&p (Cheques payable o 'Cabsolt’),

SPECTAUM 10/48K
(+ ZX Printer. for full use)

SHOPLISTER
1. Makos the shopping lkst simphe and
oHiciant

2. Holps o sove monay,

A Emsy 1o use and updals.
Only £3.95 Until 25.3.840
Frowm: HOME MICRO SOFTWARE
45 Claveland Drive, Farsham, Hants.
Chequea ™0 to D. J. Macey

Meamaotech version available now. PT,1 £6.85.

JAYTRONICS SPECTEL enables your 48K Spectrum o store 500 names
plus tel. numbers for instant recall Softwara only £8.85

Hardware — E£2095 gives sulo-dial plus re-dial (simple connection
requires GPO approval). Cheques fo 'JAYTRONICS'

BAZ'S BARGAIN BASEMENT Spec, radio/amps £6.95 pius £1 pp, BBC

spares plus computer cables & leads for varous makes ol compulers.
S.AE. for lsis,

mm use, and relocatable in mam-
ory. ONLY £5.50 (nof fhe usual 10+ )
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PRI
MAGAZINES |

E,

DRAGON USER

To maks the mos! ol your Dragon you
need Dragom User — the indepondent
magazine for Dragoh owners. To make
syre thal you receive a copy of Dragon
User regulary aubscribe diect 1o us. A
year's subscription costs £10 lor 1<
gues [ovarmans rates avalbable on apgpli-
cafion). Send a cheque o posial ordey
made payable 1o Dragon weer, and
BocompEanaed by your narme and Bokrrss,
o Dragon User, Subscripion Depart-
man, Cakfield House, Perrymount Rdad,
Haywands Heath, Sussax AH18 30H

BOOKS

HOW TO MAKE MONEY WITH YOUR
MICRO Capitalise on your (nvestment
In your compuler. Thasa two inlorma-
tive manuals unlock the monay-making
potential ol your microcomputer. Use
these straightforward, businessiike
books to determing what your needs are
to build a profitable business — full- or
pari-ime. The two Volumes — Your
Fortune In the Microcomputer Business
— afe wrilten by a successiul computer
antreprenaur and are big sallers in the
USA. Take the Intlative. Order your
coples now. Send £31.05 by chaque or
your Access or Visa card number jo
New Era Prass, Lambourmne Wood-
lands, Newbury, Berks

| ACCESSORIES

COMPUTER CASSETTES
C-10 — £3.60 FOR 10
C-15 — £3.80 FOR 10
C-20 — £3.80 FOR 10
Post & Packaging — 90p ON
10.

Dobermann Securities,
2 Market Street,

Hednesford.

SPECTRUM OWNERS.Keap dus! oul,
Protect that circuit board connector.
Clip on the new mouided plastic ZX
Protector. Covers the circuit board
connector only. Send £2.95 to Seward
Supplies, Thurdon Cross, Kilkhampton,
Huia Comwall or SAE for further

adapt electronics

Pl g b LEL T

L S T ran

LA o st [ e 180

| PROGRAMS I

=

SPECTRUM/ZX81 MATHEMATICAL
programs — simultaneous linaar aqua-
tions, non-linear equalions, integration,
difterential equations, derivalives,
£3.95 each or SAE. for detalled cata-
logue. 28 Bingham Road, Sharwood,

Nottingham.

| BUSINESS SOFTWJ\HEI

FOR THE SMALL BUSINESSMAN lan
useful Spectrum Programa including
costing, pricing, invoicing, labelling etc.
on cassetie £4.95. Tel: 021 351 2370.

| FOR HIRE |

SPECTRUM BIOLOGY, 48K, 2 tapes,
4 programs, OVCSE, complele study/
ravision course. TEACH and TEST
modes, graphics and sound. Full in-
structioins, £8, Blakelow Software, 242
Newcastle Foad, Nantwich, Cheshire
CW5 TET

I WANTED

HIRE A COMPUTER ftom ZX81 up-
wards for a week or 8 year, Wa also buy
and sall second-nand computers,

Computor

Road, London N1 1BA. Tel: 01-607
0157.

[ SERVICES |

WANTED QUALITY GAMES
and ulility programs lor any Micro, Al
programs considered excepl Zx81
Instant cash plus royaithes. On &l
programs accepted with a view 1o
distribution in UK, USA and Europa
Pleasa enclosa SAE for return of tape
Dream Software PO Box 84, Basing-
stoks, Hants RG21 20B. Tel: Basing-

stoke (0256) 25107.

COMPUTER PROGRAMS COPIED
1=7 minutes from 33p; 7.1-13
minules from 41p par cassatla, In-
cluding VAT and library case. Tel:
M.G. Copies, Burntwood 75375

{24 hours)

llrnum-awﬂrtmu ame, ut:1|r|| of Educa-
tianal saftaare lor the Il:rmnqrnm:lnrr.smm
ﬂﬂdl pitcinging full detadls about your

pay top mwlllu for good

rum Progs for Dragon, BBE, Spectrum,
E:q EJIID&NS&M sﬂm mll =
Pcwh r ﬂl,.
Ehiphr 'Hf-ﬂ Yorka BO18 ZHH.

COMMODORE AEPAIRS
CBM approved serice o wll ol
ﬁwmm ,Vic 20, GBM B4, GZN
Datasette, printers, ':;runmwm:ln.m:

REPAIRS — ZXB81 — Spectrum out-ol-
guarantes repairs by our computer
depl. Engineers have had three years
axpariance servicing Sinclair compular
products. Price including p+p ZXB81 —
£11.50; 16K RAM — E9.95; Spectrum
— £18.75. Sand with cheque or P.O. o:
TV service of Cambridge Lid., French's
Road, Cambridge CB4 3NP. Tel: (0223)
31131

COMPUTER SERVICE AND
REPAIRS
SPECTRUM, COMMODORE, BBC
ENFIELD COMMUNICATIONS
135 High Streel, Ponders End,
Enfleld, Middx,

Tel: 01-B05 7434

EDUCATIONAL
SOFTWARE

TEACHERS AND STUDENTS OF FRENCH!
Programme of 15 FRENCH
CROSSWORDS (Spectrum 48K
and IX81 18K — stale which)
£6.85. Suitable Form 3 to O-lavel,

ma to leach TIME in
rman or Spanish (stale
which— 48K S monly) £4.95,
Cheques payable to M. McKay, 25
Knoxhill Avenus, Prehan, London-

derry, M. Ireland.

EDUCATIONAL SOFTWARE for 48K
Spectrum. GCE O/CSE Physics, six
programs £6.50, chemistry six prog-
rams £6.50, or both tapes £12. Think
Tank, Dept. PCW, 35 Wallington Road,
Wimbiedon Park, London SW18 BEQ.

I.I.lﬂmm

Eucatoral nmm rmwmmmum

A ol e eucsBmnal gares cinvee . AddiSn BUtAnIE-
Gon, Mulglesion and Diviiion rom Pe mist srge

L1 |
HIMHﬂmmMHP
maion, wariing wmeed and mwis, phe MAty GEes

Compatiblé with Carmh Mizrosgeass wail Doa
hedwy! Ordwr tmduy!

ALETES PO payabe 1o
J. asan
PLAYQROUND

PACK 2
EMEE ACK

PROCESSORLTD
A0.5 House
| Willow Parade
CRANHAM
Essex AM14 1D2

VIC 20 swap 16K Chess, Calcha
Snalcha, Wacky Wallers for othar
games. 551 4852.

i

SUMSHINE
o] !.:'Ei,:nu; puthars Mor fdw 1elies 0o odg B0 EE
highly anginol and soccestiul book range
Buperigqied and hegt Hime adiey g iwited 1o
sudmil manosorenls, ideas or Nields of (mlevast
Full dedails ol what wa e ol liom David
Lawrence, Book Edigr, Sunshing, 12-13 Linle
Newport Sireel, Londan WEZR 31D,

Sunshing Publshiors ol Pogusa Compuling anid
Orégan Lsbr

WANTED
ENIGMA (SOFTWARE) LTD require
pari-time and freelance games and
utility programmars (2l machines).
Lump sum and/or royalties negotiabie,
Contact us at
208 Aigburth Road,
Liverpool L17 SPE
Teh 051-727 8050

mvm'm UNEXPANDED COMPUTER
BUNCH OF 5/ GAMES PACK 1
WWWHM

WM.M Alr Dalence  £4.95

'mmﬂmm mn,vu CASSETTE RECORDER LEAD £1.05
JPPLY ALL AQUARIUS PRODUCTS

BOOK NOW IN STOCK Es 95
AQUARIUS AND HOW TO GET THE MOST

SAE FOR FURTHER DETAILS

BBC MICRO 0/§ 1.2 exchange
Memotech MTXHE12 plus 45 software
or sall. Tel; Andover (0264) 54038,
COLOUR GENIE software wanted.
Good royalties paid for original prog-
rams. Apax Software (PCW), Hastings
Road, St Leonande-on-Sea, TN38 BEA.
Hastings 53283

[ S|
[__FOR SALE

ZX PRINTER lor Spectrum. (No power
pack included). 6 months old. E25
defivered. Address Manager (O.CP)
£S5, York 763875,

COMPUTHINK. Double drives, contral
board and lead £300. Dolphin BDS0
Printer £175. I-EEE 4B8/RS23?2 inter-
face unil E75. 2-mebre leads £10. All
Commodore Pel. Lokcs 673536,
MEMOTECH MTX500. £225 or ex-
change Spectrum plus cash. Botlay
(Hants) 6143,

l EXHIBITIONS

£485

MAIL ORDER ONLY

Computer Swap
01-437 4343

Free readers entries to
or sell a computer.

Ring 01-437 4343 and give
us the detalls.

Dragons for sale

DRAGON 32 and joystick, light pen,
£60 worth of the best software, books,
dusi cover, etc. Value is £280. Sall lor
only £120 ono Tel: Heigate 47438
avanings.

DRAGON 32 FOR SALE. Two joys-
ticks, £150 software (Microdeal, Dragon
Data, eic). One cariridge, cassefte
racordar, allleads, all Dragon user
mags, worth E350, Sell for £180. Tel:
D444 452451.

DRAGON 32 FOR SALE. Excallent
condition with joysticks, light pen and
nine games, Dragon Trek, Frogger,
Donkey King, efc. Bargainl E180 ono
(worth £330). Phone 01-485 6486 aven-
ings.

Commodores for sale

VIC 20 BOXED. As naw, plus C2N and
books plus software, many sell sapar-
aiely. £115 ono. Contact Kenn Gresn.
Tal; Chertsey (08328) 65031,

B-14 MARCH 1584
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VIC 20 plus cassatle, Introduction o
Basic, two adveniure games 5 games,
£150. Tel: 01-BDE 0777 evenings.
VIC 20 plus cassatie and joystick and
otz of s/'w. Under a year old. £100, Tel:
Hemal Hampstead J0443) 51372)
VIC 20 + 16K. C2N, and joystick, books
and software, £125 Abingdon 848548
after Gpm

FOR SALE OR SWAP large range of
Vie 20 softwars including all 5 Scott and
Maning advantures. Ring Andy on 01-
B41 0675 after Spm.

SWAP TASCO 100 mag talescope, for
16k swilchboard Ram for VIC 20. Tal;
01-855 6228.

WANTED, Dragon microtai, inc: Docu-
mantations. Tal: 09326 7355, oxt 4058,
daylime.

SWAP SPECTRUM 48k, real
keyboard, speech synihesisar, cassal-
te recarder, and £400 ol software, lor
Commodore 64 and cassalte unil, or
aell lor £250. 35 Nicholas Court, Thorp-
lands, Northampton, NN3 1YP.

WANTED, BBC Micro plus accessor-
ies. Tel: 0494 713703

DRAGON GAMES to swap, over 30
games, Microdeal Morrison, Salaman-
der etc, Arcade Adventure Educational.
For ligt write to P, Lawis, 32 The Firs
Mold, Clwyd, N. Walas, or phone 0352
50884,

SWAP Everast Ascent adveniure pack
1, for ather CBM B4 games. Tel: 0782
BaTE17T.

WANTED, ADDON keyboard lor Spec-
trum, will swap lor cordless phona, very
good range, outodial paging elc, cost
around £100. Tel; 0472 602445,

ADVENTURE

Micro: Spectrum 48K
Adventure: Espionage Island
Problem: Can't ger past the tank
and can't climb the ledge.
Name: Mr Afan Bennett
Address: 2] Wimpaole Sireet, Liver-
poal 7 LT 20F.

Micro: Commaodore 04
Adventure:Heroes of Khan
Problem: [ can't seem 1o get pasi the
bear, which is the swamp lizard?
Name: Jason Dore

Address: 3 Park Dirive, Wickford,
Exsex.

Micro: Simclair Spectrum 48K
Adventure: (1) Ship of Doom, (2)
The Hobbit

Problem: How do I insert magnetic
key into keyhole, (2) How do I siop
getting recaprured having been car-
ried throuth the Goblin's Dungeon
window by Thorin?

Name: John Hedges

Address: Flar 5, 55 Oxford Road,
Litdemore, Oxford OX4 40R.
Micro: Lyvnx 45K

Adventure: Dungeon Adventure
Problem: How 1o stop the Black
Sphere from swallowing me, also
what are the pedestals for?
Name: J, Payne

Address: 81 Derby Street, Chadder-
ton, Oldham, Greater Manchester,
QLY THI. 06] 633 7988,

COMPUTER SWAP

COMPUTER SWAP

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

Computer Swap entries are li-
muted to M) words. Either Oll
the sccompanying form and send
o Computer Swap. Popular
Computing Weekly, 12-13 Little
Newport Street, London WCIR
ALD or telephone (01-437 4343,

All software offered through com-
puter swap must be in origimal
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pirated soltware. Telephone.......uuwssss

MICRON AUDIO LTD

Your microcomputer stockist for
South Yorkshire and North Derbyshire
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ZX80/ZX81

and

Spectrum
air

PUDSEY CIVIC CENTRE

Northem
Premier
Exhibitions |

COMMODORE 64, VIC20, ORIC,
DRAGON, ZX81 and SPECTRUM

on
Saturday |
24th March |

APPOINTED DEALERS FOR
MEMOTECH MTX SERIES

We stock a large range of software, books and

accessories for most of the above machines DAWSONS CORNER, STANNINGLEY

NR LEEDS |

| f
DEMONSTRATIONS and ADVICE given with plea- TRAWEYE D001 Loowg: and: Sradion)

sure or try our efficient mail order service. Send SAE

‘ Admission: Adults 75p, Children 50p
for list. (Please state micro)

10am till Spm

HARDWARE, SOFTWARE, BOOKS AND

COME AND SEE US AT: MAGAZINE — EVERYTHING FOR ZX USERS

172 Baslow Road, Totley, Sheffield S17 4DR
Telephone: 360295

WANTED: MEMOTECH MTX PROGRAMS.
WE WILL BUY YOUR COPYRIGHT OR PAY TOP ROYALTIES

For lables contact Mike Donnachie 0532-552854
after 4pm

NEXT FAIR BOLTON SPORTS CENTRE, MAY 12th
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ALL SOFTW PURCHASED FROM EAGLE
INCLUDES POSTAGE AND PACKING
AND ARE CHEAPER THAN RECOMMENDED RETAIL PRICES

c: commodore

FROM THE SAME FACTORY AS THE C2N-THE
DOSHISHA 64/VIC 20 DATA RECORDER
(no interface required)........... oy £29.95

64 TAPE TO DISK TRANSFER UTILITY..... £9.95
COMMODORE 64 Inc CASSETTE DECK £229.95

Al prices inc. P&P

EVESHAM MICRO CENTRE

CROWN COURTYARD, BRIDGE STREET
l E EVESHAM, WORCESTERSHIRE (0386 45641)
| sgeat ™y | Access and Barciaycand orders accopied over the lalephong

THE TYPIST

TURNS YOUR DRAGON INTD A SIMPLE WORD PROCESSORY

You can now write professional quality lettem on your printer. Your
keyboard becomes a riter with full upper and lower case
characters. Features include full on screen editing, change, insart or
delete any character will file or retriove dats from mass storage
medium suppressos word wrapround automatically, plus much more.
Tape version £6.95. Delta disc version E9.95,

Plus Pontoon. Can you beat the dragon? Full colour graphics, both
hands on screen. Recognises pontoons, five card tricks, with automatic
oce evaluation.

And Hi-Low based on the popular TV game, can you predict the next
card. Very hard, very addictive.

Pontoon and Hi-Low are on tape and cost £4.95 each
Our prices include post and packing and VAT

SOUTH MOLTON COMPUTERS
DOOTSON HOUSE, SOUTH MOLTON, NORTH DEVON, EX36 4EJ

‘Tell me more about /-
your mother...

Artificlal infelligence on the
Commodore 64

by Keith and Steven Brain

Look out foi the Sunshine
range In W.H. Smith’s, Bools,
John Menzles, other leading
retall chalns and oll good

] BEN NN BN NN BN BEN BN BN D I . = .
on the Commodore 64 at §4.95

GAMES FOR

UNEXPANDED MACHINE
Gamespack 1 contains — Bombadier, Fruil Machine, Hangman,
Alien Descent, Escape — £4.99
Gamespack 2 contains — Dungeon Adventure, U-Boat, Goll,
Starcatcher, Moonraker — £4.99

SPECIAL OFFER
BOTH TAPES ONLY £7.99

Din to Din or Din to Jack — £1.7%
CHEQUES, POs TO

MERCURY HOUSE

PO BOX 157, MANCHESTER M60 1PP
Mail order only Trade enquiries welcome
Please allow 14 days for delivery

ﬁ HISOFT PASCAL
PEVPAC

Quality ZX SPECTRUM Software
HISOFT PASCAL 4T

= . _ | havent seen any olfser compiar thal oould match Hisol's Pascal” . . . Using he
Soectrim Micro = Agfumn 1983
“Thin is o vory impressive product . . . of banafil 1o any Spectrum programmer . . "~ David
Bolon ZX NG Augy Seplt 1863
Jusi two comments from Rl powerful and wirtusily ful
ion of Standard Pascal. advartnges of using Pascal an wall-known —
tasl, seil-doumanting, and above all, structured programs and now, with Hisol Pascal,
you can reap all these bonefits on a wide range of home computers, including the 45K
Sincinir Spactrum| Hisol Pascal produces programs thal run typically 40 times trster than
pqquivilent ZX BASIC programs and, sometimes., up o 1,000 tmes faster!
Hoft Pascal supports FOR . . . DO, WHILE . . . DO, REPEAT ., . UNTIL, CASE . . OF,
INTEGERs, REALs CHARactsm, RECORDs, POINTERs, SETe, ARAAYS olc. ole. — 1t
is not a Tiny Pascal but @ virtually full implemantation of the language aliowing the usar 1o
dovedop trua high-kenel aidils while attaining # ecution speed close 1o that of

reviowl of our

maching code & T0-page manual
HISOFT DEVPAC 3
DEVPALC s mosi highly racommandsd. The documentation is fest class.” Your

Compu |
"...H;mgmhmmm‘mwﬂﬂ—iumMMWh
markst. " Adarm Denring, ZX SOFT in Which Micro Seplember 15983
Two comments from reviews of earfier versions of DEVPAC — now wa have DEVPAG 3

available: o powerlul 280 assombler with condiftional assembly, assermbly from tnpe (o
[| enuble gencration of very large code fles), ORG, EQU, DEFB, DEFS, DEFW, DEFM,
labsis of any length — in tact all you need for fzst (3,000 lines per minute) and poweriul
assambly Bt it doesn’t stop there: DEVPAC 3 inciudes an incrodible
mm-mwmm-mwmmhMumwm
mmmnmﬁ:mdwmmmmﬁa
Prices: ;

AT £25 inclualma
Higolt Pascal (ZX SPECTRLUM) e €38 o VAT
Hisoft DEVPAC 3 (IX SPECTRUM) £14 inclusive
(Nowiraln £25 inclusive

(i & &STOP PRESS + %+ Hisolt Pascal for the SPECTRUM now comes complete with &
Turtle Graphics package afiowing lasl and easy production of comglas graphic desploys

HISOFT

' 11 Goeseacre, Choddinglon
Laighton Suzzard, Bedy. LUT OSR
E Tiol: {0296) GEESSS

©
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EAT'EM UP

After months of delay Hurg is
available, This i1s @ games de-
signer in roughly the same
general area as Quicksilva’s
Cames Designer, but with a
number of significant features
of its own,

Like Games Designer you
use a series of menu chowees to
design a game (o your own
specifications — choosing
shapes and colours and plan-
ning movement. A full review
will have to wait until a later
date but obviously a quick
comparison with Gemes Desig-
ner is a sensible thing to
attempt,

In terms of range of options 1
think Hurg probably gives you
more. If GD basically allowed
you variations on the theme of
‘shoot em up” Hurg allows you
variations on ‘eat ‘em up’, ie,
Pacman, maze type games.
The graphic movement looks
not quite as smooth on a first
impression, but 15 still more
impressive than a good many
Spectrum games currently
being marketed.

Probably not a competitor
with GD, rather a comple-
ment, which 5 good news for
both Melbourne House and
Spectrum owners.

Program Hirg

Price £14.95

Micro  Specirum 45K

Supplier Melbourne House
Castle Yard Howse
Castle Yard
Richmond

e

LIGHT WORK

Killer Watr is the latest prog-
ram from Alligata software —
acompany building a fair repu-
tation for Commodore soft-
ware,

It 15 an arcade game in which
a player has to find 12 light
bulbs in an underground
cavern, navigating his way
through various rocky out-
Crops.

Baddies take the form of
crazed bombers, flying fish, and
birds, the last two being far
more vicious than they sound.
Assuming you survive these
conventional terrors you have
to face an unconventional
magical gateway, destruction

of which leads you to the nex
level.

It's all action packed stuff
with good graphics and sound
effects but then with the facili-
tiecs on the Commodore 64
you'd hardly expect anything
else, would you?

Program Killer Wart
Price £7.95

Micro Commodore 64
Supplier Alligata Software

I78 Wesi Streel
Sheffield S1 4ET

L o L
KILLER BIRDS

Thunderhawk i5 the best ver-
sion ['ve seen yet of Phoenix,
on the Spectrum. The problem
with preévious versions of this
classic arcade game is that they
didn’t manage to properly
emulate the bizarre fapping
and swooping motions of the
killer birds.

Thunderhawk uses sprite
type movement and pixel
graphics, ie, movement pixel
by pixel rather than block by
block, to create a truly impress-
ive game that Phoemix fans
should love.

My only quibble is that your
ultra powerful spaceship with
which you are bhlasting away at
the birds, looks rather large
and clumsy — hardly the sort of
sleek battlecruiser we macho
arcade types have come to
expecl.

Program Thunderhawk
Price £5.95
Micro  Specirum
Supplier Lyversofi
66 Lime Sireet
Liverpool LI 1IN

Pick of
the week

People Yoccasionally complain
that we don’t mention Atari
products often enough in new
releases — there’s a simple
reason for this, we aren’t sent
any. In turn that’s probably
because there are few indepen-
dent Atari supphiers.

However 1 have been sent
Warlock which — in terms of
number of stages and screens at
least must be the arcade game
to end all arcade games.

It comes on disc or cassetie,
the latter being loaded in four
parts — a side of each of two
cassettes for each stage. Epicis
hardly the word.

The plot basically requires
you to shoot wave after wave of
aliens each with their own
characteristics and vulnerabili-
ties. You are not able to load
later stage cassette sides with-
out mastering the first level. By
Atan standards and given the

WAREPIC

vast amount of program, it's
cheap at £14.95.

Program Warlock
Price £14.95
Micro  Amri (32K)

Supplier Calisto Software
119 Bright Street
Birmingham BRI IBE

sy
COMPLETE

One of the most thorough and
indeed cheapest assembler
packages for the Dragon 32
I've yet seenis Ace Frace which
includes not only a monitor,
assembler, dis-assembler, but
also an editor and a trace
program,

The program 15 wntten in
relocatable code and so can be
located in a large number of
positions. The trace will work
on both Rom and Ram.

The assembler and dis-
assembler support 6809 mne-
monics and the code will also
be displayed. The trace prog-
ram shows the effect of your
program on the Dragon regis-
lers.

The program comes with a
manual that 1s no worse and
slightly better than the aver-
age, although it doesn’t profess
to teach you machine code.

Program Ace Trace

Price £14.95

Micro Dragon 32

Supplier M H Emerson
6l Kingswood Road
Shortlandy
Bromley

Kenr BR2 ONL

RS
GARDEN GRUB

Well, I suppose there aren't all
that many versions of Snake for
the Dragon 32, even though
there are dozens for the Spec-
trum.

Willy’s Revenge 1s what
we're discussing here and to be
fair to it, there are some fea-
tures of the game that make it
good by Dragon standards. For
one thing, it is written in
machine code — consequently
it is fast and furious. There s
a range of differently scoring
objects in the garden for your
snake to eat (all nght, caterpil-
lar) so some degree of tactical
play comes into it.

Other than that the game
involves moving an ever-
growing caterpillar around a
garden — you simply try to
survive as long as possible
without bumping into anything
or doubling back on yourself.
Another point worth making
— the game retails for £7.95
which is about average for
Dragon software, although all
the Spectrum versions of the
game retail for £6 or less.

Someone should tell Dragon
software houses they are

POPULAR COMPUTING WEEKLY




charging too much.
Program Willy's Revenge
Price L7, 2%
Micro  Dragoni2
Supplier Abacus Software
21 Union Sireet
Ramsbotiom
Nr Bury
Lancy

RELEVANT

Optics is another BBC Educa-
tional program but it's more
thorough and potentially more
useful than most. In over B6K
of actual program — loaded in
several parts obviously — it
covers more or less every re-
levant point about the subject
for *O° level.

«.The course is divided into 16
sections and BBC graphics are
used to excellent effect in co-
pious illustrations and ray dia-
grams. The program is largely
undocumented and is also
obtainable on disc for £12.99.

Optics

£9.99

BBC B

Compusoft

32 Waichyard Lane,
Formby

Liverpool

L37 31U

]

FOULTACTICS

Chariot Race is an arcade game
that manages to ring a few
original changes on an old
theme, ie, racing around a
track.

In place of the usual racing

cars we have quite a fair
graphical representation of
chariots pulled by a team of
four horses. Two players can
compete against each other
and the computer, which can
control up to five chariots of its
own. In the beginning these are
slow and well behaved but as
the game progresses the tactics
get nastier and nastier.

Cowards are not tolerated by
the crowd who will lob fireballs
at any chariot going too slowly
around the course. The main
way to score in the game is Lo
push opponents chariots into
the walls.

It's all machine code and is
one of the best original games
I've seen on the Vic for ages.
Charlton Heston eat your heart
out!

Program Chariot Race

Price £6.95

Micro Vie 20

Supplier Micro-Anics
Littlehome
Hawthorme Lane
Codsall

Staffs

BASICTAPE

Omne of the big problems with
the Commaodore 64 15 its rotten
Basic which doesn't allow you
to use even half its graphics and
sound possibilities without
dozens of Pokes.

The solution in the past has
been to buy Simon's Basic—a
utility that gives you.all the
commands you should have
had in the first place, but it's
expensive — £40 or more.

Duckworth may provide a
useful compromise, Its Ex-
tended Basic comes on a tape
— less convenient than a car-
tridge, but only £18.50. Other
than that it seems to offer much

the same commands,

As you might expect, nearly
all the commands are designed
to make the graphics easier to
use, particularly sprites. These
are now simple o design using
a Shape command and Smove
to draw and move them.

Being in machine code the
program takes up none of the
available memory for Basic
programming. There is a
manual with the program that
outlines the basic commands
although they are no more
difficult to use than conven-
tional Basice.

Program Extended Basic
Price £18.50

Micro Commodore 64
Supplier Duckworth/ Bug
Software
The Old Piano
Factary
43 Gloucester
Crescent
London NWI 7DY

s ina s
GERMAN FUN

German is Fun is the latest in
CDS Micro Systems’ series of
foreign language tutonal prog-
rams. If you accept that it will
not teach you to ‘O’ level stan-
dard, but only give you some
basic vocabulary and simple
phrases it is superb — one of
the best education programs |
have seen on any micro.

At the simplest level you
associnte picture and words.
You can choose your location
— street, cafe, beach, etc, and
the computer gradually draws a
pleasing picture telling you the
name of each new object it
adds. After this, some simple
phrases are converted into

There are various other op-
tions within the program in-
cluding a test on what you
know. There are two reasons
for the program’s success, first-
ly it does not try to do too much
— just sticking to basic nouns
and verbs. Secondly, it 15 all
technically well written 50 the
drawing of the pictures is slick
and impressive, Genuinely
useful for those of us who find
foreign languages baffling.

Crerman is Fun
£3.95

Spectrum

CDS Micro Systems
[0 Westfield Close
Tickhill

Doncaster

5. Yorks

Y PRGN FON -
ON PARADE

1 don't like Space Invaders. |
never liked Space Invaders. All
those rows of aliens marching
back and forth like some idiotic
military parade. On the other
hand, [ suppose you could
claim that Fam a little untypical
in this opinion.

“N" Vaders 1s the first ver-
sion of this old-age pensioner
among arcade games for the
Aquarius and an excellent ver-
sion it i5 too, with all the
expected features like an occa-
stonal mothership which wan-
ders across dropping bombs.

The game is entirely in
machine code and if you are an
invaders fan you won't be dis-
appointed. | like the way the
game instructions keep refer-
ring to the aliens as a *batch of
coloured weirdos’ — it tends to
make them seem less thre-
atening.

Program
Price

Micro
Supplier

Program ‘N Vaders

Price £5.95

Micro Aguarius (+16K)

Supplier  Add-on Electronics
Unity 2 and 4
Shire Hill Industrial
Extate
Saffron Walden
Essex CHII 3AQ
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Book Ends
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Y E - g CAKE BAKING
4 (4) Lunar Jatman (Ukimate 3 (4) Wizard and the Princess 4
5 (= garmﬁﬂl'm {Fas0n (Melbourne House : . y
® 1520 At Altack (Quacksily 4 () Snooker (Visions 5 With the likes of Hobbir and
Scuba e 5 (8) Paratrooper ] . .
g (10} Pocl (CDS) n}n Arcadia Imagine 7 Penetrator ﬂ{}al‘.mg around its
Sl S ST R e
requI niters MEGINE 10 elbourne House 1s partly a
Fi W. H. Smith & Son. ;
(Figures by ;108 Hﬁm by mw‘i':;.“:: book publisher. The latest
addition to its range of books is
Book of Adventure written by
Computer and Video Games'
X8 Keith Campbell.
(Program Powar 148 Flight Simulation : lPiﬁ:l ) %mn [Melboume House It's & slim book but manages
3 (7) \nvaders e it M oaes) | to cover a wide range, from
747 Flight Simulator S 5 Faodal kenaoer lmmﬁﬁ 4 18 Ugh 1 adventure writing and history
6 (1) Hopper o A o [Boyond) | 10 reviews and listings.
_ (Progean Fower 8 [ Watoor Stom (oK Tronics 7 Lo S The annotations to the list-
(Figures compiled by Micro Man L A0 19 Esotnass ind p 8 (9) Frogger Microdeal) | ings are very clear indeed and,
pavich Skramble Microdaal : g
| il bl Figures compiled by BootuWobsters)  '° complied by Boots'Websters) | @ssuming you want 1o write
adventures of your own, are
Atarl very useful. The book has a
; i s ey RIS o forward by Scott Adams which
ek (ont) Books | is basically an extended
3 (a) Saga 5 the Count 1 (4] BAC Micro Book, Basic, Sound and Graphics, Molreggor and Watlt (Addison BN SRRy :
Adverture. intemational) 2 (2 Machine-code on Your ZX Spectrum, Baker intartace) | metaphor on cake baking —
4 (8) Zaxxon (Datasolt) 3 (-} 30-Hour , BBC adition, Prigmors { .
g = Cirous (Channel8 Software) 4 (6 :dnrﬂdF oy Technigques on e Commaodon 64, Lawnnce :w ah, these crazy Amercans,
Enchanter ocomis 5 = Book Book of Adventure
-} Zoek It nlocam Bl 340 ebiri—s L Oniey il sn
E gzﬁuh‘v [1mn§$-m:|ﬂu '.;Humuuuac !1 : Price £4.95
Q0u0d e, Jored : Macmdlan) | Micra  Spectrum/BBC/CBM 64
Adventure Intamational Assombly Language Programming, Laven Debome
10 {8) _‘ (Parker Brothers 3 '{};1 Commodore 64 — Gefling m.J":l"'.-'l'r';';::"kcm:|r me"ﬂ!‘, Onasko {Prlntigl-l-uli Supplier Melbourne House
irl:n:!ﬂﬂw- 1 3K mﬁt 32K cassolte. 10 (5) aTMgthmﬁwu ¥ i | lel e Church Yard
Birmingham 021 832 6458] T " (Last wesk's position in brackets| Tring
Herts HP23 S5LU
This Week
Program Type Micro Price Suppiiar Fellx s Spectrum £595  Softricks
Animator Ut BBC B £11.85  Screenplay Genealogy Ut Spectrum £12.50 Bel Tech
Chemistry Ed BBC £8.50 Bal Tech Graph Lt Spectrum £14.89 Bel Tech
Chemistry 2 BBC BBC ER.50 Bel Tech Henry IV Part 1 Ed Speactrum £5.95 Penguin
Database Ut BBC £13.66 Penqguin Juliva Cassar Ed Spactrum £5.95 Panguin
Genealogy Ut 8Bc £1250 Bel Tech Macbeth Ed  Spectrum €585  Penguin
Graph uw  BBC £14.88 Bal Tach Maths Ed  Spectrum £E4.85  Kiisoft
Kingdom of Hamil Ad BBC £9.85  Acornsoft Marecube s Spectrum £4.99 Pal
Molecule ] Bac £6.99 Bridge Marchant of Venice Ed Spectrum £5.95 Panguini
Tratalgar s BBC £8.00  Squirral Newmarkot 8 Spectrum E5.00  Richard Couchman
Alley Oops Arx  Commodors 64 E£7.96  Allrain Might Rally Arc  Spectrum £5.00  Spider
Bridge 5 Commodore 64 E7.88  Allrain Physics 1 Ed  Spectrum £4.95  Kilsof
Chemistry Ed Commodore 64 £8.50  Bel Tech Physics 2 Ed  Spectrum £4.85  Kilsoh
Chemistry 2 Ed Commodore 64 £8.50  Bel Tech Romeo and Juliet Ed  Spectrum £595  Penguin
Cosmic Bounce Arx Commodora 64 £7.50  Cable Supapunta Ut Spectrum E785  Red Rom
Database Ut Commodore 64 E£13.85 Penguin Twaelith Night Ed Spectrum £5.95 Penguin
Games for Children Ed Commodore 64 E£E9.95 Soft. Shop Word Processing 8] Spactrum £5.95 Kilsoh |
Genealogy ] Commodore 64 ©£8.50 Bal Tach Davil Craze Arc  TIBG/EA £8.00 Leal
Graph u Commodore 64 £14.88 Bel Tech Hang Gilider Pllot Arc TIO0-4A £8.00 Maple Leal
Match Up Ed Commodore B4 E£14.85 Sofichoice Happy Maths Ed  TISS-4A £6.00  Maple Leaf
Nursery Nightmare Arc  Commodore 64 £7.50  Cable Pengi Arc  TIO94A £5.00 5P Software
Star Commando Arc  Commodore 64 E£7.95  Terminal Phonlcs Tutor Ed  TIgG-4A £6.00 Maple Leal
Time Zone Ed Commodore 64 £6.50 Softchoice Sky Diver Arc  TIS9DMA £8.00 Maple Leal
Trind Arc  Commodore 64 £8.85  Sumlock Spelling Ed  TIgg-4A £6.00 Maple Leal
Word Bird Ed Commodore 64 £14.85  Softchoice Calc-Pro ut Vie 20 £9.50 Sofichoice
Animator th Dragon £8.95 Screenplay Graph It Ut Vic 20 £9.50 Saoftichoice
Geography Ed Dragon 32 £8.75 Cable Eastword Ut Zx81 £7.50 Softchoice
Klartz & the Dark ForcesAd Dragon 32 £8.95 Dungeon Fastioad Lt ZX81 £7.50 Softchoico
Livine S Dragon £8.75 Cable Speedanake Arc  ZX81 £4.95 Softchoice
Man Monty A Dragon 32 E7.50  Screenplay Tiny Logo A 2ig1 £5.95  Softchoice
Pro-file Ut Dragon £1575 Cable Wrath of Kong Arc  Z¥a1 £585  Sofichoice
100 Programs for
Spectrum ut Spectrum £10.00 Prentice/Hall Key: Ad — adventure/Arc — arcade/Ed — education/
Blology 2 Ed Specirum £4.95 Kitsoft § — strategy-simulation/Ut — utility
Chemistry Ed Spacirum £8.50 Bal Tech
Chemistry 2 Ed  Spectrum £405  Kisolt
Chemistry 2 Ed  Spectrum £8.50 Bal Tech This Week is & new section that covers all the new software coming
Database h Spactrum £13.65 Penguin on to the home micro market each week. All suppliers should send
Di-Lithium Lift Arc  Spectrum £595  Hawson details of their new programs to: This Week, Popular Computing
Diet Ut Spectrum £505  Sofichoice Weekly, 12-13 Little Newport Street, London WC2R 3LD.
Dynamic Graphics Lt Spectrum £14.858 Procrom
54 POPULAR COMPUTING WEEKLY




MoD discretion

iscretion is supposed to be a good thing.
But, as the recent JLC secrecy case
shows, too much discretion in the hands of the
authorities can produce very unfair results.
JLC Data came up with a method for protecting
compuler programs and other on-line data,
including (possibly) telephone calls. When it
applied for a patent to protect its rights to use the
invention, the company was served wilh a
secrecy order stopping il from revealing any
details of the new invention lo anyone else.
The power 1o make such an order has been
around for a long time — since well before the
turn of the century. But, in those days it only
applied lo 'instruments or munitions of war', Now
the power Is much broader and applies to
anything which is prejudicial either to ‘the
defence ol the realm' or lo 'public safety’,
When you apply for a patent, the Patent Office
reads through a description of your invention.
The Ministry of Defence provides the Patenl
Office with confidential guidelines, so that il can
recognise anything which might potentially be ol
interest to the ministry. If the Patent Office spols
something likely, it serves a secrecy order.
This is where the ‘discretion’ comes in. Details
of the invention (with the consent of the inventor)
are than sent to the MoD which decides whether
or not the secrecy order should be continued.

It is entirely up lo the ministry whether the
invention is kepl secret — there is no appeal.
Also, it is completely at the MoD's discretion
whether any compensalion s pald 1o the inventor
for the loss of the work — and if so, how much.
The MoD also has another power — 'crown use’.
If It decides that it can make use of the particular
invention itself, it can take it over. [t musl pay
compensation — but again the amount is up o
the ministry.

To be fair, the MoD doesn't seem to have used
its powers excessively so far, Although about five
per cent of patent applications are referred 1o the
MaD by the Patent Offica, only one in seven is
usually the subject of any long-lasling restriction.
And most ol these result from Governmenl
defence coniracts where the inventor and the
Government both already know that the work is
going lo be classified as 'secretl’.

So JLC needn’l give up hope. The Patent
Office refers patents to the MoD on the basis of
‘irigger’ words. For example, ‘atomic’ (Iry patent-
ing an Alomic Easter Egg and see whal
happens). Itis not until the Mod sees the detalls
thal it can sort out the wheal from the chaff.

But the fact thal such far reaching powers are
given to the MoD must be a bit disturbing. The
implications of these powers have never been
fully considered. The question wasn't debaled
aither by the committee which reviewed palent
law in 1970 or when the Patent Act 1877 was
passed by the Houses of Parliament.

The current position leaves too much discre-
tion in the hands of the MoD. The MoD may be in
a good position 1o decide whether delails of a
new weapon should be published, Butis it in a
position to have the final say between such
competing public interests as the needs of the
software industry to combat piracy and the needs
of the defence establishment?

Any decision by the MoD that JLC Data's
invention should be kept secret may in the end
prove to be utterly futile. I someone living In
another European country patents a similar
invention thera, then there will be next to nothing
the MoD can do to prevent it being sold here.

The final irony is that, if JLC Data had not
attempted to patent the invention in the first
placa, the MoD would have been powerless,

Gail Counsell

House calls

Puzzie No 97
| discovered a remarkable thing about my house
number recently.

If you start at the end of the road outside No 1
and walk along, adding together all the house
numbers on my side of the road up lo, bul nol
including, my house number, the total is equal 1o

the sum of all the house numbers beyond my
house, siill on the same side ol the streel, 1o the
end of the road. The houses are all numbered
conventionally with conseculive odd numbers,
and there are no MIssing nuMbers

As a clue, my address has three digits. Can
you lell what its number is and, also, the number
of the last house on my side of the strest?

Solution to Puzzle No 92

Sue has boughl 14 towels (E7), eight tablecloths
(E8), two saucepans (£10), and one sel of cullery
(E5)

ICFORB=2TO28STEP220FORT =1T0 14 30
FORS=2TOGSTEP240FORC =1TO3S0LETP =
B 5+TH1+S*25+C w560 IFP=25ANDDB +
T+ 8B+ C=25THEN PRINT B.T.5.C TONEXT C 80
NEXT 5 90 NEXT T 100 NEXT B

In the program, the four ForNext loops work
out all possible combinations of articles and their
prices. The upper limit of each loop is determined
by the number of that particular tem that could be
bought for £25, minus the cost of at least ane of
gach of the other items.

Running the program shows thal Sue bought
14 towels (£7), B table cloths (£8), Iwo sauce-
pans (E£5) and one set of cutlery (E5).

Winner of Puzzie No 92
The winner is: A J MacLaren, Coul Park, Alness,
RossShire, who receives £10.
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