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CLASSIFIEDS
START
HERE

ORIC OFFERS
Two-gun Turiie Lot £5.20
Hunchback Choaar £5.50
Dracuta's Pevenge Solek £5.90
Zorgon's Ravenge UK E6.10
Hiobbit MEL £11.00
Glalaxinng Softex £5.20
Harmer Attack Martek £535

CAROLINE SOFTWARE
155 Sanctury Way, Grimsby
5. Humberside

AQUARIUS
SEE PAGE 49

GIVE YOUR BBC MICRO SOME STICK!
Allows you 1o use |oysticks with mast
Programs

& Simple 1o usa
* Roqueres (ust one block of memory

space
An invaluable program — aasy for be-
ginners, scopa for the sxparienced
Joystick utility — E5 in¢ ((hsc-compatible)

cheques 1o;
CLARES MICRO SUPPLIES
Dept. PCW, 98 Middiewich Road
Northwich, Cheshire

Computer Swap

01-437 4343

Free readers entries to buy
or sell a computer.

Ring 01-437 4343 and give
us the details.

VIC 20 and cassette deck, joystick,
Introdiction 1o Basic, lots ol s/w. Origin-
al programs, £120. Tel: 01-8B45 6524,
VIC 20 Plus C2N tape deck, some
soltware, articles, mags, etc. Plus prog-
rammers relerence guide. £90 ono. Tal:
01-274 2694 after Spm

STAR

Showdown on
Spectrum
See page 10

GAME

Imagine — back
from the brink

IMAGINE, the flamboyant
Liverpool-based software
house, has suffered a hitch 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 Inpur 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 Eugene Evans

Compensation
from
Sinclair

SINCLAIR has now agreed to
compensate 0L customers,
whose money is being held in a
readers trust account, while
they wait for their machines to
be delivered (sce PCW 1-7
March). This compensation 15
in lieu of returning the interest
earned on the money.

According to a Sinclair
spokesman, the company has
now agreed in principle 1o
compensate customers whose
cheques have been cashed with
a“gift", The exact form or value
of this gift is not clear.

It may. however, be possible
to foree 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 trusiee
on my behalf, and that it will
remain mine until the goods have
been sent to me. As from 28 days
after you receive this money you
will also hold on trust for me any
interest which is earned on it. I
you accept this pavment vou will be

continued on page 5

elejelelelelelel0] This Week [o]0]o]o]elolololo]l®

. Reviews Jeff Naylor looks at the Yamaha Y 15503 micra on page 4. -] Spectrum John Ingleson explains

haw ta program using Rem statemenis on page 22. ® Commuodore 64 R Patel presents a sprite creator program.

See page 31. @ New Releases All the latest software including Thunderhawk from Lyversofr. Willy's Revenge

from Abacus and Chariot Race from Micro-Antics. Page 52.
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We know what's selling

i’i pLman As a leading distributor of home computer software, we know what's selling in
AREEEN, retail outlets. We've also got the knowledge and capability to best service and

c ‘j supply the requirements of quality computer shops nationwide.
$ ) All these products are available in shops supplied by Tiger Distribution.

MWzM 7/ johnMenzies Em Tiger trader
fake sure of your stocks - and our support - by contacting your

Stell
Tiger Distribution van-salesman - or by phoning our tele-salesgirls

' on 051-420 8888.
ﬂger Distribution, Commercial House 4 Victoria Road, Widnes, Cheshire, WAB 9QY.

Your Best Source of Best Sellers
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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
problem.

Companies with large fixed costs
and little money flowing in will be under
pressure to increase revenue. There
are a number of strategies they can
adopt, ranging from a massive market-
ing campaign (which is expensive) to
bundling software together (ie, two
tapes for the price of one). Perhaps the
most 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
yourself.

-——_——-_-1
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The best books for the
SUNSHINE Dragon 32

wagonad2  The Working Dragon 32 Dragon 32 Games Master
ia . Alibrary of proctical sub-reutines and Learn how to write your own top level
Programs. ISan;: 0 946408017 games. (58N 0 9406803 3

* "There clearly is a need for books of  * "If you can't write o half way decent
this kind which provide more than just  game affer this then it will be down fo

games” — Practical Computing, your own lack of imagination. | would
Sept 1983. recommend the Brains book as the best
* It's o good one” — Personal Computer  of this selection.” Which Micro — Sept 83

News, May 20 1983

Advanced Sounds & Graphics
The Dragon Trainer for the Dragon Computer
Written as o combined manual and All the major aspects of the sound and
beginners course on the power of graphics capabilities of this machine are

Dragon Basic. It is aimed at the beginner  covered in extensive detail, 1584 0946408068 §
ond assumes no previous experience of

computing. iSBh: 0 946408 092 P bendie Progon D Gwee
= | l D The Wurkinﬁ Dragon 32 D Master at £5.95 eoch
T i ot £5.95 eac Advanced Sound &
fqware s ?’:3“,}“;.&1‘,’.?“’"“ The Dragen Trainer [ Graphics ot £5.95 aach
hine SoftW rangein W.H. Smith's, | [] o1'g5.95 each _
Suns Boots, John Menzies, [[] Cruising ot £6.95 each
other leading retall chois l | enclose cheque/postalorderfor £ made payoble

Cruising

\ thinking and through our national l to: Sunshine Books: 12/13 Little Newpart St., London WC2R 3LD
Quick !

network of bookshops

Lt e i s

and dexterity aT® and speciolist stores, I Name
required 10 Dealer enquiries: Address
mu!'laft;‘:t":a Some.| 017343454, |
" ; l Signature
Or talephone Access Mostercard on 01-734 3454
== _—-——-—-—-—---
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Whrite your own machine code adventures
M'ﬂ!mur any Lnow)redgc air mac’u'uc ch wJufmwtr

RN ok s cude-wLik llove e
THE QUILL is 2 major new wility written in ma L o FOR THE 48K SPECTRUM AT £14.95

:r;*ti;?:?;w! quality mmmz;d:htifh T ol Now available in larger branches of W. H.
I S Smith, Boots, John Menzies and from many
s S S ' ! computer shops nationwide, or direct from us
= Utmsammuujﬂhonqrm:mumlyﬂu!:wﬁumamioﬂnuﬂ, by PO‘" or re!ephone.
describe them and connect routes between them. Youmytlnmfi][:l:mn SAE for full details of our range.
wu]'ol:"em:ndpuutmnofymchmw }'Lﬁnsmdyuurnavmmu
)rnumy:hﬂmdu?uimanwhitmyuﬂiuuw&]:ﬂusfﬂmufun- Dealer enquires welcome.
— When you have donesoTHEQUILL will llow you o produce s copyof  GILSOFT e e
t. yw:&vﬂmﬁmbmﬂmm@uw&ﬂbd&cmﬁnomm, wnﬂ 0222 41361 Ext430
| m!lulyuun:fshempiumﬂyluymulﬁm&- South Glamorgan i | o
MQM&PMMM-MEJtanmu]wa:MW CF6 8LE | {
aspect of its use in writing adventures. B(0446) 732765 -
w‘h——ﬁ—-—ﬁf'—-w e, -
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News Desk

Sinclair
continued from page 1

deemed to have accepled 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 monegy
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 OL 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

une.

For £1 the National Federa-
tion For Consumer Goods will
send you its kit giving lepal
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
continued 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.

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 — Mac-
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 Commaodore 64.

Penguin admits that the
programs will be slightly more
cumbersome to 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 pri-
vate study and home use.

The programs are designed
to help ‘O’ 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, vou can then go on
to select a theme from the
wide variety listed to see how
— or if — the Witches are

swotters

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 mntends 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.

UOSAT
launched

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

shall Cavendish forked oul a
substantial sum of money —
rumoured to be in the region of

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 in
late 1983.

01-437 4343
Electric car

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

If talks are successiul, Hoov-
er will assemble the car at its
Merthyr Tydfil factory in South
Wales. Production of the low-
cost town runabout later this
year.

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

-p
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 to 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 isn'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 subseription for the best

suggestion of a new name for
Flan.

B-14 MARCH 1884







Manual
bugs

eing a newcomer to com-

puting, it is possible that
this error has been pointed out
several times in the past but
here it is 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
‘guantum libet’ (or *As much as
you please’). QL is often writ-
ten at the bottom of phar-
maceutical prescriptions, when
there is 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,
OL 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 & 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
possible. I use an Epson FX80
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 (Chrd 32 1o Chr§ 143). The
user defined graphics I have
arranged to come oul as italic
capital letters (Chrf 144 to
Chr§ 164) 1o 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, I 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 Wales LL57 2AA

Spectrum v
World

In 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 cri-
ticism, “the horrible rubbery

“It's clear, Jenkins, that J:m“ know

more about compulers b

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 [ 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 drives.
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 I 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)joyst(n)® c1+c2-x)/
c3))

whera x is the co-ordinate of the shape
¢ and £2 determing tha range of
movement
3 determings the 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-right control and
require boundary checking,
while retaining the advantage
of analogue control.

R Strange

Elvyn Richards Hall
University of Technology
Ashby Road
Loughborough

Leics LENI 3UQ

Spot the
Ball

very week I 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 Dra-
gons for Sale; a BBC B under
Tandys; and under ZX81s —a
particularly rich vein-six Vics,
a TI99/4a, a couple of Lynx
items, another Tandy and
some mysteriously irrelevant
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, I
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.

B-14 MARCH 1984




GET THE RIGHT ANC
ON YOUR SPECTRUI

T ICKSTick tu you .
T id turns | g SDE(trum Into thie m sopnisticated Qames
e o5t 5
machine in the WOrid, Your “Hﬂﬁlil&'ﬂ: on The Tricksticks sin SENsItive

pads (four directions and tw
faster you go or the harder \:::Di‘:rzzul't::r.turm vt et e bl

Trickstick works by pleking up main
S hum from your bo n
%c;nue-n;ting it by an ingenious circult design directly \nto &L&a’?\nnu{
oportionality gives vast possiblilties for more Interesting games.

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

« Up to eight interfaces can be stacked into each other for 1-8
simultaneous players. lOwn 1-8 player game is Attaktics at 10

orks with most kKempston compatible software, and WITH our new
- \gmgr ammable adaptor (10 for TricksTick owners! it works with ANY

software
« Easy to program, even for proportional games,
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ordinary joystick
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__Star Game

Showdown

A new game for 48K Spectrum by Andrew McCabe

Pl e T L ——

The object of this game is to shoot your
opponent three times, preferably with-
out getting shot yourself. 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 quide the bullets after they have
been fired. Other features include falling
tombstones, cacli and wagons which’
absorb bullets.

Notes

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

*20-40 are concerned with initialising the variables
(13,2 strings which contain the different positions of
each cowpokes  gun).

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

wagon
*120 checks o see if the second caclus has been
printed and, if not, the values of P&Q are altered (and
thus the position of the second cactus (both P&Q are
ulilised later to save money space)).

*150 prompts the playar thal the program is ready and
waiis lor any key to be pressed before starting the main

loop.

Somatimes a line can be pul in which bypassas the
scanning of tha keyboard if no key is pressed, However,
in this program 90% of the main loop is concernad with
keyboard scanning, o this would save little, if any lime

The main lpop starts at *200 & terminates at *805.
*2008210 scan the keyboard (using /N, so any
combination of keys can be pressed al once) (o see if
the left cowpoke's movement keys have been depress-
ed, i1 so, then Ihis position is altered between the
parameters of 1820 and a space is printed either
above or below him.

2204230 scan the keyboard to see il the left cowpoke's
gun aiming keys have been depressed. Il 5o, then W
{and thus the part ol A string sliced, and the direction of

the next bullet It fired) are allered.
*250 prints the laft cowpoke in its new position along
with the part of A string containing the corract position of
hig gun.
*300-350 are in effect the same as “200-250, but for the
right cowpoke.
*400&500 check to see ita cowpoke has fired a bullet —
il s, then the values of p & j (depending on which
cowpoke fired) are sl to the position of his gun (le,
greatar than nought).
*G00&700 check to sea if a bullet is in the alr, if so, than
the subroutine pertaining to the fight of that bullst is
called.
*710 checks to see il h is greater than 18, if so, then his
sol as a random number bewtwen 16&10.
*800 sees it h =77 and if so seis it fo 15.
*800 seas I his smaller than 16 (la, checks if the wagon
is being displayed) and If so calls the subroutine dealing
with wagon-movement.
‘910 prints the wagon before h (e,
moving the wagon up the screen) and returning to the
main L

The subrouting *1000-1120 deals with the ieft
cowpoke's bullet. It increments its horizontal position by
1 and its vartical position by w (—1, 1, or 0). It then calls
the rouling dealing with the death of the right cowpok if
It scores & hit, or retums to the main loop if noL

The subroutine "2000-2120 Is the same axcepl |5
deals wilh the right cowpoke's bullat, NB when a bullet
Is firad the buliet count of tha then particular cowpoke
is decreased.
*4000-4160 deal with the dealh of the righl cowpoke;
firstly they decrement a (le, the cowpoka rises 1o *'bool
hill") then a tombstone |s lakd while 8 warped version of
the "'death march" is played. Finally, the cowpoke's life
count is decreased, a check Is made lo sea If he has lost
3 lives, if so then the program jumps to the routine
dealing with a victory for player, it not then it jumps to line
150.
*8000-5160 do the same as the previous routing, except
that they deal with the death ol player 1.

Thea rating is calculated by how many lives the victor
lest and how long he took to defeat his opponent. This is
done using the variable { which Is incrementad every

time the main loop is executued. 30 is then addedlo ! for
every fite lost by the victory. Finally, this number Is
divided by 100, Using this final number an area between
tha starl and linish of the list of lamous cowboys is
printed over.

Variables

RIGHT COWPOKE'S POSITION

BULLET COUNT OF LEFT COWPOKE

BULLET COUNT OF RIGHT COWPOKE

ONLY [N INITIALISING OF U.D.Gs

ONLY IN INITIALISING OF U.D.G.s

WAGON POSITION (IF WAGON IS
VISIBLE)

ONLY IN INITIAILISING U.D.G:s

IomMoor

I

J VERTICAL POS. OF RIGHT COWPOKE'S
BULLET

K HORIZONTAL POS. OF RIGHT
COWPOKE'S BULLET

L LEFT COWPOKE'S LIFE COUNT

M AIGHT COWPOKE'S LIFE COUNT

P('110) VERTICAL POS. OF CACTUS

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

Q(*110) HORIZONTAL POS. OF CACTUS

Qllater) 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 (LOOP) PART OF A BEEP STATEMENT
EXECUTED WHEN A COWPOKE I8
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
A siring

B string
Z string
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Star Game

AP HT “SHOUDOWHS = - "

2 L L =i

3 PRINT_ _“PLAYER 1 wvwp-1 dowh-
9 aun up=3 g n down-w Fire a t
¢ 9" "PLAYER vp-2@ down-p _guLp
vPp-8 @gun down-3 Fire : TO
Cacti+wagon absort butllits~ " "Bul
Lits can be guaided arter r
ing."""Ir guaded they hawv a
ccUuracy” " If out oFf ammp Ffire,go
over red bwllit and Ffire again
“ivghen wagon reasches top watch
ror !té_{_iggﬁlulhilnnll-‘

4

5 PRINT "-“sopRESS ANY KEY"

& IF IMNREYSE="" THEN GO TC B

B BORDLR

S PFRPER B

v G TL FeeR

131 it

3@ LET xXx=15. LET a=Xx: LET HE?‘
LET Z=w: LET cw=B: LET dmc: L
L=3: LET m=3 :

92 LET ass"L»¥": LET bs="%<4)

4@ L.ET pEDd: LET quas: LET Jj=@

LET E :
Se I RT sdyar; JMK Si M PER
‘I'"ilq 21iad

_ilBPRINTFITGG INK B
o) “PLAYER 1 FLAYER

.'I.J.ﬂ PRINT AT p.q9; I : PRAPER
T p+1.4a; " SLAT PR,
14 .' AT P+3,9;" ) P+

4 e
1.; IF P)l. THEMN LEYT p=@: LET 1
=EB. GO TC' i

13@ =1%; LET q=3: &0 TO 211

(AB@ PRINT AT 2%,.33, InK a+'°n=aﬂ
Ir INREYs= " THEN GO _TQ 188

.?’?“ PRINT AT 2%,312; INK

b 1,20 PRINT AT 2@,12; "

Iﬁ--ﬂﬂl!; Iﬂ HG‘#B
=REE THEN ' I.# Tﬂsﬁ
: PRINT AT XH-'! ﬁ. INK B..- i “.:HT

; INK @
IF ZN 5‘813#250 ﬂﬂ .‘I'.H S4a51@
THE X =X

.':r-l 1 I?l Il EI
Naig_rﬂ" Iﬁlﬁltﬂﬁliiﬂ Hﬂ:b W ¢I THE
ﬂ-’lﬂ IF IN 6451@<254 AND w>-1 TH

3 AT
IN S7042
STIUORUEN AT 338 THRM BT %R
ag@é IF :H 51‘3’12“ RHD 3"1 TH
aahz}-F :H %7:4-3(253 RND z <1 THE

LET =X+l

8 PRINT AT s+1,31; INK ;¥ ";
ﬁna:s AND

oZindll PETRLI0o8 2 £re g

:-:-1

.u AN

= AP

o

FERL
r

Lae;

.!I. ,H‘I‘ w3
F'usx THEN GO TO sean
947 IF yw=s THEH GO _TO 49008 -
"ana Pn:n-rr AT u.n,"l"-m' v.531; "B
290 GO T0_200

1888 £, %752 Tven £2,72.332° s
NT AT B.a; InK 2; 8RIeHT 1. FAPE

ot
1086 PRI AT p.9=1 "l' LIF w=i
AT p-1.9

NT

THEN PRINT AT p+

ooy TF wi-1 rhin 871

$0TIF ATTR (p,qsl) =4 DRA_P>18 O
2 THEN PRINT AT P .-E LET
LET q=@: GO TO

X

I
e
»

AT INK @;
n’;“.’. BR 5 oa el ek 6o TO

LET p=@®: LET a=8: BEEP .@E.

= :iung‘
585824

:Euuuﬁﬂuh D

RETURMN
=2 THEN GO TU 1o
LT 5o, 0072 "LeT x2a-1: PRI

NT BT _J.k: AN =, BRIGHT 1, PAPE
So0k PRINT AT J, &+l IF T=-1
THEM J h:!

PRINT AT .I-r:.
@87 IF z=1 RINT AT J-1,k+

2010 IF AYTR (. k-1)=4 OR j218 O
] J¢2 THEN PHIH’f’ 3% oo T

"y LET j=@: Tiad 50" Bhe
2030 RETURN

2138 IF jax OR j=xsi THEN GO TO

E‘.'I.Bﬁ FRIN’T ar_J. 'g LET J=8:
LET 2: BEER .B

sihe"RETURN
4090 LT mas-i. PRINT WY 24.g80e
AR Gy i oo rmm 6 'r{'. 3
E 0. TBRInt
D10 LET G=a-1: NT AT a,28; I
?‘E:?'l_' 5. =% Ik o MR
838 1P 851 THEM go ro seie
vde 151 1,36; INn 7. PRPER
¢ BEEP .3.2: BEEF .J3.¥E. SEEP
#: pepP .0.x. DEEP .8,4: BEEPR
a: BEEP .5,3: BEEP .4, : BEE
5 BEEP .8,1:
a ;- A
Kaﬂi'-";m x+3,
=5:. LET c=5: LET x=iS:
20 LET p=@: LET q=0
o PR AT

21.,5; INK 8; PAPER
@ THEN GO sap

3"!' BEEFr .1.8: BEEP
.&i BEEp L2,8: BEEP
6

L

fE RERNAT

We » BROAER
Srasneisn s
ga:si

"%
s

1

: o
Bl Al X

C ul"_ﬂ-ﬂﬁiﬁ
G NEHS
[ =]
5

. g

'E
[
I
(v N
e
q
U
p
i~
-]
i

RINT AT ».@: IM
i INK '“‘";HT

3
b

BOKN~ 9« BIY
.
%
i
=

353
x
L
-

HEN GO TO S212
1,3; INK 7: PAPER

.2.2: BEEP
4,4 BEER
: BEE

s OWEU X -
;
Lo
»
A
v

#
[l R
?._
&
O

3 = -]
1B — —
2.29; NI ;AT a+1,
=8; . LET c=8; LET x=1F:

AT 21.30+m; INK 7o
21.8; "ﬂm Phpen

ko]
T
o
£

3 33

S B

]

rei
15l
L. iH

. mu!ﬂgﬁngm ARy
gah

, ?E§EE
ek
: 3

INK &) PRPE
"'YWSU?.;I PLAYER 2

P .1,5: BEEPRP
BEEF .2,S. BEEP
£ MK * THEN GO TO 581
S12 LET z8=-  BUTCH BRONCOD
5 ¥ PFFINT AT 14,131
LU rRting: " AT A
fyss) +1 TO (g

s818 -!HT U ,188) ;. PRINT AT
13*0 1?, PBPER 7: OUER 1:*%

EB18 IF INKEYS="" THEN GD TO 551

S520 FUR 'J=1 "l'l'.‘ i@: BEEP .1.y: N

XT w: G0 TO

Qﬂlﬂ FOﬂ I'llB TU 3.? FOR 9= TD 7
CHRS (l14ad4+f)+

: Nm Mﬂﬂ f
Gigﬂ DATA ;,1?5,*.195.192.3?‘.11
2i10 DATA ©.128,0,16,.252, 884,188

1]
gzsw DATA ©,152,48,96,224,182,12
2430 pATA 2s ﬂ.a, 2

DATA é 52435°

sice 2 si Pele 5 iﬁ':s

§ 58 BArA 2aB, a&- e, 2 540,.-.
9350 bATA B;24,24,24,24,24,126,1
199 DATA 24,80,50,126,255,258,2

55, 288

agguigm-n 285,255,255, 285,127, 63
4216 pATR 255,255,255, 255,954, 25

S DRI 18,18, , 1, 14,15
22 1e6Tea0 338 1838, 231

2,24

94D DATA ©,48,252,48,45,82,63,8

9229 DATA 24 .24 .285,.255,24,24,24

4260 DATA 224,204,294 ,235,955,25
228,224

gén bATA 7.7.7.255,255,255,238,

2300 G0 TO ii

B-14 MARCH 1984

1



More

fun & games from your

Spectrum
o s L with the intelligent |
rear edge connector — for Interface+ program +JOYSthk |

printers etc * compatible with
ALL standard joysticks
Joystick: * self centring

* 8 directional microswitched
action * 2 independent fire
buttons Tape: * easy to use
program, the interface
WORKS ON ALL SOFTWARE
* keeps a record of all your
games — S0 you only need to
tell it about each game once!

CAMBRIDGE |
COMPUTING |

Cambndge Compuling
1 Benson Street, Cambridge CB4 304
Telephone: 0223 322905

P

AT

S A

To Cambridge Compuling

1 Benson Street, Cambridge CB4 3QJ Please send me
Telephone: 0223 322905 Joystick, Interface and Tape at £34.90[] - Interlace and Tape al£27.90[ ]
5 Joystick only at £7 90[ "] - For Spectrum
ame A AL el e M
| enclose cheque/postal order * for £ made payable o
Addresar. pis e —e= sTw oS Cambrnidge Computing
* delete as necessary
PCW
POPULAR COMPUTING WEEKLY

12

_L"




|
|
|

Street Life

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 invested in the site in the last two
years to build what will become Europe's
first computer chip fabrication and assem-
bly 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-bit 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
Hewlett 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 Waite, the man in charge of Motor-
ola's Scottish plant.

The 68008 chip magnified 8% times

The 68008 offers several advantages for
Sinclair over its larger 68000 relative. It is
cheaper— atypical cost to amanufacturer,
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, bul 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 is 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-
tions 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 swiltch — using a small
voltage to 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.

M 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 to 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

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 elch is used. The silicon is
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 the
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 onta the die
to make the connections from the silicon
water to the pins on the final chip and then
the whole device is encapsulated in the
ceramic package you buy.

Eas! Kilbride is now set to become the
first European Binch wafer fabrication plant
early 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 to be supported on springs to damp
out 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 to 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 Waite “Motorola is currently
producing 10 million devices each week.

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

Play it again, Sam

Jeff Naylor looks at the Yamaha Y15503 micro and the

use it makes of MSX Basic

f you were an electronics manulacturer

belatedly moving into home computers
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 to plough effort into
products that have small potential, but
computers with little decent software avail-
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 it
would be expensive to rival the shelves of
Commodore, Atlan 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-
teen Japanese electronics firms and Spec-
fravideo have combined to produce a
machine format that will allow them to
share a common base of software. The
Basic is provided by Microsoft (MSX
stands for Microsoft extended). The hard-
ware configuration includes a Z80 proces-
ser, a 9918 video controller and a 8912
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
preference to any other, variations need to
be promoted by the manufacturers. Prices
have not been settled, but it is thought that
the 503 will cost around £200, with the
synthesiser option adding another £100.

The review machine is allractive 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 slot. The left side of the
computer hosts two joystick conneclors
(Atari style, of course): the right has a
power switch and large cavernous space
to take the music module. A Rom socket
lurks under a sprung door at the top, back
righthand corner: the entrance is guarded
by a microswitch that interrupts the power
when a cartridge is inserled.

Delving inside the case reveals that the
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 circuits, so that
catering for different TV slandards (ie;
British) will not involve changing the main
board. The circuitry is well constructed and
labelled; parts are not only numbered, but
also named with part numbers, right down
lo the humblest TTL chip.

The main components are those of an
MSX computer — a ZBOA microprocesser
is al the heart of the system and in suppon
are a parallel interface chip (8255}, a video
display processer (9928A, compatible with
the specified 991BA), a programmable
sound generator (AY-3 8912) and what |
presume to be a custom logic chip. The
systems' Rom is one massive 23256P,
storing 256K bits, 32K bytes of operating
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 start of the
memory space (000H |* = =
to 7FFFh) is normally
occupied by Rom,
while from 8000h to
FC80H is 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 doubt possi-
ble. The machine
also has a well organ-
ised input-output port
map. Only eight bit

to 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 — it
seems that the keyboard scan can store up
to 40 characters in a buffer for future
aftention. There is also an autorepeat
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, Auto, Golo, List and Run in the
unshifted mode; and Color 15, 4, 7 (reset-
ting 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 to do, although this helpiul 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 of free memory
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

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

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 C000h and there is a
16K “hole” in the memary map from 8000h
to BFFFh.

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

arrow keys are placed to 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, but 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 to alter and then whizz about
the cursor keys, making the changes at the
cursor by either overtyping or using the
delete and insert keys. In addition, you can
re-enter a complex direct command, so if
you are using the computer as a calculator
and enter a syntax error, allis not lost. Very
nice indeed, and | take back all | muttered
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about Microseft when programming my
Dragon.

Well, what about the Basic itself? | found
the 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 32

el b AR /

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

The interface works well and is dual
speed: al 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 not 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” — the 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 to structured
programming — putting Goto on a function
key will not enhance the Yamaha's reputa-
tion in that respect!

Multi-statement 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 lime 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 Nol, And, Or, Xor, Equ, and
Imp. Swap will exchange the values of two
variables. 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 (trapping the function keys) but
also On Sirig 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
cassette 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 al any time.
Screen 1 only boasts 32 by 24 characlers,
has a separate border colour and can
support sprites — investigations revealed
that you can use more than two colours, but
the colour boundaries overlap the charac-
ters shapes.

Both of the text screens, by default, have
reduced widths. Screen 0 is only 39
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, but
the colour resolution is limited to one
attribute defining paper and ink colour for
each eight harizontal pixels on the screen.
Mode 3 divides the screen into blocks of
four by four pixels and allows these blocks
to 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
Vpoke.

Draw is a Basic command that allows a
set ol subcommands to be used. For
example, Draw “U10L5" 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 sprite system —
256 eight by eight or B4 sixteen by sixteen
shapes can be moved about, one pixel at a
time, on 32 different planes. In contrast to
other computers, Basic fully supports these
sprites, and they work in modes 1, 2 and 3.

Spund on the Yamaha comes from the
well tested 8912 chip. It has three tone
sources, a noise channel and various
envelopes. The effects possible are guite
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. Sound allows you to write direclly to
the chip's registers. There is no internal
speaker 1o 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 off. The keyboard matrix is very
easy to read either from machine code or
Basic, as it is /0 mapped via the PPI chip.
This chip also controls some memory bank
switching operations, in parlicular those for
the plug-in Rom cartridges.

only had the Yamaha for a few 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 Ilwo voices, one of which is
polyphonic, and these have a good number
of alternative sounds, the more percussive
ones being very realislic indeed,

The whole thiig is controlled from the
computer, which gives a visual display of
the current set-up. You can also record a
tune in memary, 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 not brilliant, it is more than adegu
ate, and will fulfil the expectations of most
purchasers.

As for compatibility, one thing that wor-
ried me was a note in the language
specification relating to OQut and Inp, which
implied that programmers could not 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 machine's Rom to see where its
graphic chip is, but it seems a shame that
you need fo.

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

Alan McDonald takes a further look at the

280 and 6502 processors

he A-register is the only 8 bit register
which can perform arithmetic operation,
This is true for both the Z80 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 lot you can do with the ADD
instruction, eg:
ADD AB bit register
ADD AB bit numbar
ADD A{HL)

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

These instructions are pretty straight
forward. For example, lets suppose A holds
219 number 10, then ADD A,20 would make

=30.

But there is one thing you cannot do with
the ADD instruction and that 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 resulling arithmetic operation is
greater than 255, then strange things can
start to 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
the possibility of overflow and changes the
carry flag accordingly. The ADC instruction
operates in the same range as ADD:
ADC A8 bil register
ADC A8 bit number |
ADC A (HL)

ADC A (IX+displacement)
ADC A (IY+displacement)

The SUB and SBC (subtract) 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 arithmatic — only SBC
(subtract with carry) is supported. Addition
is simple and the following commands are
allowed:

ADD B register pair except HL
ADD [Y register pair except HL
ADD XIX
ADD 1Y 1Y
ADD IX.5P
ADD IY,5P

Subtraction with carry (SBC) operates as
follows:

SBC HL.any regisler 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 to 8 bils.
There is a further limitation on the 6502 —
and ADD and SUB commands found on the
ZB80 do not exist. Instead, we are limited to
ADC and SBC (addition and subtraction
with carry). Therefore, before performing
any arithmetic operations, you should first
clear the carry flag. Before doing subfrac-
tion, you should sel the carry flag, eg:
CLC = clear the carry flag
SEC = set the carry flag

While looking at the carry flag, it is worth
listing the commands to change some of
the other flags:
CLD = clear the decimal flag
CU = clear the interrupt flag
CLV = clear the over flow flag
SED = sat the decimal flag
SEl = sel the interrupl fiag

The following instructions are the ones
used to perform addition:
ADC # 800 Add the value in A with &0¢ and siore the

resull in A
Page 0 ADC %00
ADC &00.X «—displacement held in the X
register

The previous instructions in English read
‘Add the value held in A with that held at
memory location £00 and store the resultin
A'. The following instructions require a 18
bit address:

ADC 40000
ADC £0000,%
ADC 20000,Y

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:

SHC # 800
Page 0 SBC &00
SBC &00,X

The following work with 16 bit addresses:
SBC 40000
SBC A0000,X
SBC £0000,Y

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

On the Z80 it is possible to increment
registers, register pairs and numbers
stored in memory locations. The mnemonic
10 increment numbers on the Z80 is INC:

INC 8 bit register

INC 16 bit register pair
INC 1X

INC 1Y

INC (IX-+displacemant)
INC (1Y +displacement)

INC (HL)

Note: Do not get the instructions INC HL
and INC (HL) confused. The first (INC HL)
acts on the 16 bit number stored in the HL
register pair, eg, il 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

30000 8
30000 g

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 18 bit address
DEC IX

DEC IY

DEC (IX+displacement)
DEC (IY+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 1@, it would now contain 11.

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

LDX # 48
INX coocrissnsrrrsesssssssenssnsen FOSUIS In X becoming 47,

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

DEC 16 bit address
DEX
DEY

The Stack

A very common structure in program-
ming is the stack. Imagine you have four
numbers 10,3,2 and 37. You can stack
them up as follows:

10, 3, 2, 37 stacked up becomes:

WM%

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

ut).

The Z80 uses two instructions to add and
remove data from the stack — PUSH and
POP. To add 7 to the stack you PUSH it on:

h A 4
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You can PUSH data, elc, onto the stack
using the following instructions:
PUSH any register pair
PUSH X
PUSH Y

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

The stack can be very useful. For
example, lel'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 onto 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 POF, the
6502 uses Pull (it does exactly the same
function as POP on the ZB0D).

There are only two instructions which
allow numbers to be Pusfied onto the stack
on the B502:

PHA push the A register onlo the stack
PHP wﬁmmwmm register (Flag) onto

To pull numbers off, there are also two
instructions:
PLA  pull the number on lop of the stack and put it inlo
the A register.
PLP pull the number off ol the top of the stack and
store it In the processor stalus register.

There is one limitation on the 6502.

Notice how there are no PHX, PHY to Push
and X and Y registers onto the stack. And
no PLX and PLY to Pull them off. Instead,
you will have to resorl lo:
THA transter the contents from X into A
PHA push the conterts of A ono the stack

The same also follows for the Y register,
ie, TYA followed by PHA:
PLA  pull the number on top of the tack and store itin A
TAX  transfer the contents from A into 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 (@ =
false, 1 = true). ANDthe resuitis only true if
both operands are true:

1 AND 0=0 (falsa)
0 AND 0=0 (falsa}
1 AND 1=1 {true)
0 AND 1=0 {false)

NOT If the operand is false then it
becomes lrue and if it is true then it
becomes false:

0 NOT =1
1 NOT =B

OR The result is true if either of the
operands are true:
1 OR 0=1 (trus)

EOR or XOR (exclusive OR)The result is
true if only one of the operands is true:
1 EOR @=1 (true)

0 EOR 0=0 (false)
1 EOR £=0 (false)
2 EOR 1=1 (true)

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

AND B bit register
AND 8 bit number
AND (HL)

AND (I1X+displacement)
AND (IY-+ displacemant)

OR and XOR operate over the same
range as the AND instruction. The AND
instruction is very useful as it allows us to
mask a byte. 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 carried
out in the A register. Therefore, the pre-
vious example AND’s the number 18 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:

L
A register = 11111111
10 in hinary = 00001010

after AND 10 = 00001010

Can you see how it works?

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

A register = 10810100 any number held in A
XOR A = 10010100 XOR A'with A
the result is = GOADOGOD

The Aregister was cleared, ie, setto 0, as
was the carry flag. In effect, it saves you
from doing LD A,@. More importantly, it
saves memory.

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

AND 8 bit number

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

Here is a list of the remaining logical
instructions:

Page 0 AND &00
AND 400X
16 bit addresses
AND 50000
AND £0000,%
AND 80000,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.

-""‘_,T"..—I R - 4.‘1
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NEW RELEASES FOR THE DRAGON 32/64
FROM SALAMANDER SOFTWARE

TURTLE
GRAPHICS

This program has been designed to provide a method of
drawing pictures with your computer which is both fun
and educational, and yet simple enough to be enjoyed by
the young or Ine:penenced computer user and the
enthusiast alike.

Piclures are drawn by telling the “turtle” 1o move forward
and turn so that it races a picture on your TV screen or 4 colour
printer/ploter

Powerful “repeat” and “word library™ facilities allow you to
build up new commands as you progress, and you can save your

word library” on cassetie lape or floppy disc.

The end result of using a system such as this is an increased
knowledge of geomelry, and a basic understanding
of simple programming, making the program
an ideal educational tool for all ages.

Snappy 32 page manual included.
Runs from cassette or disc (using
either Dragon Data DOS or Premier
Microsysiems DOS).

Simple command structure.
Repeat command sequences -
can be nested to 32 levels.

“Word" definition -

can be nested to

d0 levels.

Powerful “word

library” handling

Save and load

library using

cassette or disc.

Dynamic editing of

command strings

and word library.

Scaling and

strelching commands.

Will draw pictures

on 4 colour g

printer/plotter

(TRS-80 GCR115,MCP-40.

of compatible

plotter).

Price
£9.95

J | ﬁ'

DATA RETRIEVAL SYSTEM

DRS is a powerful database package for the Dragon
computer, supporting files stored either on cassette or
disc (using the Dragon Data DOS).

DRS has been designed for ease of use and fiexibility. You
can design your own database, specifying number and type of
fields. Powerful full screen editor allows easy design of your own
sCreens.

DRS contains full facilities for adding, maintaining and
deleting records. Fields may be added to or deleted from existing
files even afier records have been added. Search facilities allow
for seleclion of records by any portion or combination of fields

DRS also has an extremely flexible report generator, allowing
{or anything from printing of labels to paged reports

® 22 000 characters of data per file.
fl — ® 154 000 characters of data per disc file
[ ]

e Each record may contain a maximum of
480 characters, 26
alphanumeric fields
and 10 numeric lields.

8 [nclusive. exclusive
and ranged searches
an alphanumeric

fields.

o Comparalive
searches on numeric
fields.

® Add, delete and
change records.
& User definable screen
displays.
¢ User definable report
generator,
* Hecord formats may be
changed at any lime.
» Disc files require Dragon
Data DOS.

Price £14.95

G#

Tape duplication by
DATACLONE

Please add 50p P.&P.10 all orders. Send A5 SAE for tull catalogue.

Halamander

e E T WETEE

17 Norfolk Road, Brighton, BN1 3AA. Telephone: Brighton (0273) 771942.
Look out for these other new reféeases from Salamander Software
DRAGON: Wings of War £7.95 (WW Il Adventure).
BBC: Eagle £7.95 (Original Arcade Action). Turbo £9.95 (BASIC Compiler)

The Cricklewood Incident £7.95 (Weird & Wonderful Adventure}
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VIC 20
It’s here ...

o

AUCTION FEVER! Qg‘,‘v Got a computer?
X

Give it a boost at

JOIN THE SPURIOUS WORLD 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 AREIBUT 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.

#*xk NEW *ikk

SPEEDWAY KING (BK). Become world champion dirt
track rider. Choose your machine — Honda, Yamaha or _-5._- ?
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

o4 The Super
Send for full list of games Computer Shop
MIKMAG GAMES Software books and accessories for

ACORN COMMODORE SINCLAIR MICROWRITER
Dept PCW, 21 %‘:}Pr':;ead* Carshaiton, 18 Otley Road, Headingley, Leeds

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

RAM SPECTRUM
JOYSTICK INTERFACE MK II

* Theonly joystick interface fully compatible with the rapid |
fire mode of the new Quickshot Mk Il joystick.
* %% Guaranteed 24 hourdespatch for orders paid by postal
orders, Access card or Visa card.
*%* Guaranteed 7 day despatch on all orders paid by cheque,
#* %% Fully operatioinal with RAM and Kempston compatable
............................. software.
*#%* Unbeatable price— Unbeatable guarantee— Unbeatable
value.
%% % Buydirect from the manufacturers:
inc VAT 2 year RAM ELECTRONICS (FLEET) LTD, (Dept. PCW),
manufacturers
£1 2 .95 guarantee 106 FLEET ROAD, FLEET, HAMPSHIRE GU13 8PA

e S— — ——— ——— T S S S S S S—— f——————— T, T— ———— — e, (e et S P S o (S S S S,

Please send me: Add £1P&P (E3 overseas)
[] RAM Interface Mk Il @ £12.95 Please debit my Access/Visa card no ......c..coeevineee
[] Quickshot Mkl @£12.35 | enclose cheques/Postal orders..........
[] Interface and Joystick @ £22.95 N
D RAM Vic 20 32K SW'ItGhﬂblB BN ceceevennernsmmanasmmansasoass
ram pack @ £49.95 : Address ........cuuenens
[] RAM Vic 20 16/3K switchable
ram pack (@ £34.95

RAM ELECTRONICS (FLEET) LTD. [Dept PCW}. 10-5 FI.EET HOAD FLEET HANTS GU13 BPA
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John Ingleson explains how to
program using Rem statements,
without affecting the Run time

he Rem statement is probably the

single most useful device 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 that 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 to
work. The highlighting of comments with
blank Rem lines is perhaps a much neg-
lected device that is useful for saving
eyesirain in long program listings.

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

Where the constraints of memory size
are not restrictive, the size of an often used
program while Saving and Loading can
prove tedious. One other complaint that
may be cited against the liberal use of Rem
statements is that of the speed of program
exacution. While the operaling system
“ignores” Rem statements, it still takes a
finite time to do this. In the Spectrum, evary
time a sub-routine or function is called, the
interpreter starts at the beginning of the
program and searches through until the
relevant code is found. Thus, Rem state-
ments, especially those at the beginning
{these usually being the bulkiest), are
“ignored” many times during execution,
significantly slowing down the speed at
which the program Runs.

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

How 10 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 Enter{keeping a copy of

A timely remark

the complete program with Rems for future
reference). 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.

Butisn'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 — to strike them
al 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 at address
23635 and 23636. This is the system
variable Prog. Similarly, the address of the
last byte of Basic program +1 is stored at
address 23627 and 23628 (system variable

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 bytes 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 see ifit
is a 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
to the end of the program) is moved down
memaory, over writing the Rem stalement to
be deleted. The end marker of the program
(system variable Vars) is then moved o its
new position at 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 buffer (for want of a
less obtrusive location). The total is needed
at the end of the routine.

ENTER - NEW LINE

ma-l POINTS T0 PROGEAM END + 1 (VARIABLES AHER)

LINE NUNBERucoesoononssannsse 1
NO. BYTES IN LINE

FAsAENEEER RSB ErERIEETRTERAS m
FesssdsAaspeEsRdeRsdERsaaERERER .
ssssssssmssssssassensennannne W

..'-".'iili...-i._f_'il-!.-‘.‘l_.l_..l' 1

LINE NUMBER.:ssssssasanvsnsen 3’
¥O. BYTES IN LINE
L R R Rl Ill

mm{muw)
START OF VARTABLES ARER

Diag., 1 -i_nmmt;: how a program is

LISTING

umm

5wmt. _
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This process is repealed 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 — Painters which
resets all the system pointers affected by
the changes. The code may be used astis,
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,

If a machine code program is stored in a
Rem statement, or a critical Rem slatement
is to be kept in the program, then the line
may be “protected” by inserling 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
memoaory).

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 lo 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 oceur in the combination of the code
tor a colon and then a Rem). When deleting
a colon Rem, a new algorithm will need to
be developed 1o set Vars.

NB. Program lines will be trealed as
blank and deleted if the line number _ii
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Spectrum
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CRYSTAL COMPUTING 15 THE TRADIMG MAME OF CHAMDBEY LD, T rewe (o

HUGE DISCOUNTS OFF MOST COMPUTERS
12-PAGE CATALOGUE. INCLUDING:
HUGE DISCOUNTS OFF MOST COMPUTERS — 12-PAGE CATALDGUE, INCLUDING:
SPECTRUM RBP Owr Price
Atic-Atac (Ulimate) ... st £550 £4.25
HuﬂLC'I:Lj... A ; ﬁgs gﬁ
Chase (Micromega) ., a5 .
GI‘JHIO'D'DHEtM
Soramble (INSOOMON] .o i atie b £7.00 £5.00
VIC 20

Metagalactic Liamas (Liamasaft). e et ES50 £

Bac
Cnﬁucth?ﬂ!MFi €790 580
M'ah‘ Flita O e E6.85 E4.50

ORl
Harriar Attack (Durred)).. £4.50
Baa (COS) ......... £4.95

Laggit(l ira) ... HAAL AT e £5.50 £4.50
Hunqar:m:m smnnis . E5G5 £4.50
CWO P&P 550 1 Tape. 2 or more Post Free. SAE for 12-page catnlogue
ol software for most computers, lo:
DISCOUNT SOFTWARE, 45 Brunawick, Bracknell, Berks

£5.95
£5.85

Richard Tony

Keith

Terr &
Watch
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DVIDEO

SDFTWAHE LIMITED

SOFTWARE FOR
SPECTRUM AND ZX81

OUR POLICY
We aim lo create programs which you will keep on using until your
computer wears oul. You won't find our programs in the lop ten and
Kloumlllmkmvainforcuburadveﬂsandmpankaghp
evertheless we have built up a solid following of discemning users
in all parts of the world. Read the reviews of our programs if you can
find them. We have been consistently praised lor quality, originality
and value lor monay.

WHAT DO YOU GET?

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

48K SPECTRUM

“Day of the Match” £5.00
Fascinating and realistic simulation of an enlire football season.
Name your own teams if you wish (English league provided on
cassefle). Rate each team from one to nine in various success
calegories such as attack, defence, manager, eic. Walch the
saason unfold. Includes knock-out cup option.

“Ball by Ball” £5.00
Simulales a test malch series or one day international series. Setup
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 talent, effort, etc. Pick your teams
and ptay the maich. Electronic scoreboard shows progress of a
maich. Full supporting score card and series averages.

“Superplan Generator"’ £12.00
Spreadsheel lype program with variable column width and variable
number of columns. Lets you sacrifice columns you don't need 1o
get more lines.

“Superplan 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
-made applications programs for home budgeting, nutrition
tables, car running costs and bank statements.
“Superview” £5.00
Slmpls but effective information display. Up to 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 information library on cassetle.

1EI{ SPECTRUM

raw" £5.00
Create full colour high-res pictures and store themn on casselle for
use as titles or background screens in other programs. Or just have
fun doodling and build up a cassette library of your creations. Slide
show option allows you to review pictures stored on cassetie.

16K ZXB1

Here is a selection of titles still available for ZX81. Send s.a.e. for
illustrated catalogue. These are the ZXB1 equivalents ol the
Spectrum programs described above. Although similar in concepl
\he specifications fall short of the descriptions given for the

Spectrum.

“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 independenl computer shops ndw slock our products but we
continue o supply by mail order on an off-the-shell, immediate
delivery basis. Prices include VAT, post and packing in U.K. Add a
bit for postage if you live in Outer Mongolia. (Note: “Day of the
Match” not available until late October 1983).

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

B-14 MARCH 1984

T e 3

TO SEND YOUR GAMES PROGRAMMES
BB 8-0RIC-0RAGON 32-LOMNOOORE 54-SPECTRUN 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

AOVANCED CONPUTER ENTERTARINMENT
SPECIAL NOTICE

4 BRAND NEW ADVENTURES FOR THE SPECTRUM 43K
Bk ﬂﬂ TO HELL! ;gm ‘Hells Bells' e
mgmw Lﬂ'm. meet (amo others (1]
mmmmnﬂm Trrloascamn{mihﬂ lzebub's hoard and
your sanity!
BLOW UP THE GOVERNMENT! with ‘Gunpowder Plol’
mmmmwhmmﬂwMMPMWml—mmm

WRITE YOUR OWN ADVENTURE! with “In Search of "The Quill' "
An adventure about writing adventures? . . . Yes! Can you find a copy of
"The CQulll' and write an adventure game? ... wa doubl it!
LET THE KIDS JOIN IN! with Dr Watt and the Darlics
Sultable for children or novice adventurers — travel through lime &nd space.

All are fixed maze, text adventurers, fully machine coded and inciude
a '‘Save Game' feature and have a vocabulary of over 200 words.
AMATING LIMITED OFFER
ALL GAMES £5.50 EACH BUG-FREE
E,!.-#‘Iﬁé!i!‘l‘ 17 CRAWFORD

APES ASHTON-U-LYNE, LANCS,
ALL 4 DMLY £16.50 For immediate . o

despatch
PO'sChoques made payable jo J. Wnght

Allan
Mike Chrl

Your name 13
on the
Death



~ [Unifile on

lan Robertson explains how to

Thera must be many Dragon users who
owe a debul of gralitude to David
Lawrence for his excellent Unifile published
in The Working Dragon and, incidentally,
serialised in Popular Computing Weekly.
The speed of access to data and the
extremely simple search routine make this
a very useful utility for forgetiul school-

disc

amend Unifile to work on disc systems

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

| first saved my original cassetle copy 1o

Unifiled. | originally hoped that, by loading
the cassette version, loading in the data
from cassette — then stopping the program
and using the Dragendos Chain command
1o 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 casette and saves it
to disc (lhis version is known as Unifilex).

Perhaps these ideas may be of help to
olher Dragon disc system purchasers (or
prospective purchasers). The increased
speed of retrieval of information lakes

teachers like myself and others who are
always hoarding useless (and other) bits of
information.

disc calling it Unifilec, then amended lines
6000 onwards and saved this to disc as

some of the sting out of the cost of the disc
system.

Program 1

EO00- REME % %% %% 2% 55 554K XX EHFHXF

64010 REM DATA FILES (FROM AND TO
DI1SC SYSTEM.

GHOP0 RE P 59 5 3000 366 3 9 2%

46030 CLS: PRINT"INSERT DISC IN DR

IVE

&040 REM

HO50 PRINT: PRINT"FUNETIONS AVAIL

ABLE:" ,"1)5AVE DATA",."2)L0OAD DA

TAY: INPUT"WHICH DO YOU REQUIRE:"

1B: OND GOTOLOD70,6190

0460 RETURN :

5070 CLS: INPUT"WHAT IS THE FILEN

AME (MAX B8 CHRS)":;F1¥%

4080 FUWRITE Fls;X

5090 REM

&£100 FORI=0TO %=1

6110 FWRITE FI$:A$(I)

65120 NEXTI

6130 FWRITE FI#zN

5140 FDORI=1TO N-2

&150 FUWRITE FI$sB+(I)

65160 NEXTI

&170 RETURN

&180 REM

£190 PCLEAR1:CLEARZO0GO0: DIMBF (49

91

&£200 CLS: INPUT"WHAT IS THE FILENM

AME":1F1#$

&210 FREAD FIf$:X

6220 DIMAE (X)

&230 FORI=0TO X—-1

46240 FLREAD FIfz:A$(I)

A250 NEXT

6260 FREAD FI$iN

&Z270 FORI=1TD N-=2

6280 FLREADFI$:;B$(1)

L6290 NEXT

&295 REM

46300 BF(0)=CHR$ (0} +" "

6310 BF(N-1)=CHR#(255)+"""

&320 GOTO1000

Program 2
A000  RE M9 5 3% % 5 5 % 5% 55 3 %5 3% 5% % %% %%
&010 REM DATA FILES (FROM
: CASSETTE TO DISC)
HOD0  REMS S W5 35 5280000363650 303336 02
6030 CLS:PRINT"INSERT DISC IN DR
IVE
6040 PRINT"INSERT CASSETTE AND F
RESS PLAY"
4050 FPRINT:FPRINT"FUNCTIONS AVAIL
ABLE: " ,"1)SAVE DATA TO DISC","2)
LODAD DATA FROM CASSETTE": INPUT"W
HICH DO YOU REQUIRE:":R:0NE GOTO
&070,6190
6050 RETURN
&070 CLS: INPUT"WHAT IS THE FILEN
AME (MAX B8 CHRS)":F1#
6080 FWRITE FI#$zX
&£0%0 REM
&£100 FORI=0TO X-1
6110 FURITE FIs:A$(T)
6120 NEXTI
6130 FURITE FI#:N
6140 FORI=1TD N-2
6150 FURITE FIf;B$(I)
&1860 NEXTI
6170 RETURN
46180 REM
6190 PCLEARL1:CLEARZOOQO: DIMEB$ (4% 9)
&200 OPEN"I",.£-1 "UNIFILE"™
&Z210 INPUTE-1,X
6220 DIMA% (X)
&230 FDORI=0DTO X-1
6240 INPUTE-1,A%(1)
6250 NEXT
&260 INPUTE-1 (N
4270 FORI=1TO N-2
&280 INPUTE-1,.BF(I)
6290 NEXT
6295 CLOSEE-1
6300 B#(0)=CHR$ (0) +"~"
46310 BF (N—1)=CHR# (255) +"""
&320 BATO1000
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ANIROG SOFTWARE LTD..E=4

Trade Enquiries
29 WEST HILL DARTFORD KENT (0322)92513/8
Mail Qrder
€ g HIGH STREET HORLEY SURREY
24 HOUR CREDIT CARD SALES HORLEY [02934) 6083
PAYMENT BY CHEQUE P.O. ACCESS/VISA

50p POST & PACKAGING

I J N
‘dl- EPT

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




The Hobbit. Now the best is

The Hpbbit

“After a vory short time | found that The One new Adventure gama stands head b am thi Owr
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“ ‘The Hobbit' is & beautifully con-
mwmm

tortuous, gloriously inconsistent,
thoroughly spooky adventure — far
better than I could have hoped for and
certainly the finest of the dozen or so
adventure programs | have. In short, 1
a year and a half "
MR. PETER JONES, South Glam
“ Nothing is certain in this Adven-
ture, but uncertainty! Add to this the
brilliant graphics that are used to
describe many of the locations and we
h.nnmﬂnthmn
become a classic for the
POPULAR COMPUTING WEEK LY
“ ...we are not eating food..we
are losing slesp..and it's great! We
are lost, inthe Hobbit program.”
MA. JOHN HARRIS, Kuwait
“ The children were immediately en-
thusiastic about the program (even
dedicated footballers gave up some
playtimes to use it!). Many children
borrowed coples of The Hobbit' from
the library to read for themseives.”
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
detailad graphics.”

MICRO ADVENTURER

e

Orders to:

Melbourne House Publishers
131 Trafalgar Road
Greenwich, London SE10
Caorrespondence to.
Melbourne House

Church Yard

Tring

Hertfordshire HP23 5LU

All Melbourne House cassette software is
uncanditionally guaranteed against
malfunction.

Trade enquiries welcome.

[] Please send me your free 52 page catalogue,
Please send me:

SPECTRUM

] Spectrum “The Hobbit" 48K ... ... .. ... L1495
) Ponettattr ABK v i st s et e s s e £6.95
C Teror-Daktil ADABK. . .10 . civibiiiiiiis £6.95
[ Metbourne Draw 48K .. ... ...... ... .. £8.95
O HURGA8K ..o eoeeeienn e innns e SIA05
[ Abersoft Forth 48K , .
[ Classic Adverture 48K ... .......... .....E14185

COMMODORE 64
[C] Commodore 64 “The Habbit” .. . ..........EI495
] Commodore 64 Hungry Horace . ............. £5.95

DRAGON 32
O] Dragon 32 Hungry HORBEE ..\ e veeennnns £5.95

BBC
(] BBE “The Hobbit” Model B ... ............ £14.95

ORIC 1
[ Oric 1*The Hobbit 48K ... ............E1495

VIC 20
[[] Cosmonauts; Unexpanded VIG20 ... ... ... . E585
[C] Wizard & Princess, Unexpanded VIC 20 ., ..., E5.95

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

B e
Please add B0p for post and pack £ .. -80
TOTAL B
I enclose my [] cheque
[] moneyorderfor £ ......
Please debitmy Accesscard No. ........:
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TURN YOUR PROGRAMME 1
NAOQ 3a1Sdn

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 sindle 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-Spectrum. No other connections
to make, no additional power supply required.

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 lcading of tapes and enlarging the range of
tape recorder compatibility with the computer. The amplifier has volume control
over a range adeqguate 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 left
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

by ’
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 7
and the unit is housed in an attractive ,’
case custom designed to / =
complement the rs .p‘p Al
ZX-Spectrum., ,;f A
- o i
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" Commodore 64

Spn!'e Creator is a program for the
Commodore 64 which calculates the
values of the data to be Poked into a
memory block to define a sprite. The
program allows you to create a sprite
graphic character on a 24x21 grid.

Once the character is defined on the grid,
you can see the actual sprite being created
by pressing S after this, you can get a
printout of the 63 sprite data onto the
screen or to the printer.

In this case a Commodore 1520 printer
was used. The program can work without
the routine at line 6000 and it can also be

ing th
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Graphic creator

R Patel presents a sprite creator program which
allows you to create a graphic character on a 24x21 grid

made to work with other printers by chang-

e printer routine.

The instructions lo use the program are:

CURSOR UP

CURSOR DOWN
CURSOR RIGHT
CURSOR LEFT
CLEARS GRID
FILL/ERASE

CREATE TRUE SPRITE

After the actual sprile is created, you
have the following choices:
MAKE CHANGES TO SPRITE

PHINT DATA ONTO SCREEN
PRINTOUT OF DATA FROM A PRINTER

As the listing is from a Commodore 1520
printer, the following lines have some
unusual characters which are as follows:
110 — THE CHARACTER $=CMD KEY-+@

130 — THE CHARACTER y=SHIFT ¥
130 — THE CHARACTER %=CMD KEY+G
150 — THE CHARACTER #=CMD KEY+T

Another difference with the 1520 printer
is that the control characters (eg, Crsr
down) are printed differently. Therefore, the
following control character table is pro-

vided:

1“8 = CLR SCREEN"
2"5 — CASA HOME"
3% — CRSR LEFT"
4"Q — CRSA DOWN"
5“R — REVERSE ON"
68°r — REVERSE OFF"
7' — YELLOW"

8"« — BLUE"

9"¢ — BLUE"

10 *{ — GREEN" O
11"a —ORANGE"

(514
E Ukq, 245 FOKE W+5.158

80 1F n<B OR 'AX1S THEN 78

86 COL=p.FPOKE U+41 ,COL:POKE U+21 .4
90 PRINT g

1]

= el

x

388 GET A%

318 IF As="S" THEN 500
326 IF A$="8" THEN Y=Y-1
338 IF AS="L" THEN Y=Y+l
348 IF A$="0" THEN X=X-1

REMEC X I XA EE X KR E LA AL XK

|

Z REMx L s
3 REM= SPRITE CREATOR x
4 REMx =
5 REMx BY R.M.PATEL x
6 REHMx x
2 REMx [C) 15-2-84 *
8 REMx ) _ x
G REM xR A X EC R R Ak EE XX AL LR E IR
I8 REMxxxxzxxsexxxxxx [N]ITIALISExxxxxraxx
IS POKE S3281 ,@8:POKE S53289@,.8

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

3B S=1824:%=1i¥=22.C=54272

4 REMexxexxxxx2x [MITIALISE SPRITExtxxxx
S0 JY=53248:POKE 2842,13

FOR 1=8 TO. 62.P0KE 8321 .255:NEXT.POK
78 INPUT “g COLOUR OF SPRITER(9-151":a

REMzExxxexxexePRINT GRIDEXxXxxxcxssx=

i85 PRINT “slll11IRe¢SPRITE CREATORpE

118 PRINT “SOIS$$53595554355555583535%5%

(28 FOR 1=1 TD 21

138 PRINT ¥ -

148 NEXT

158 PRINT Insnsedhtppuppesngineegai’

|60 REMzxzxxxxxxxx [NSTRUCT|ONSEX®xxexnxx

195 FOR Y=2 TD 2Z2.F0R X=1 TO 3:TLY XJ1=8.

NEAT X ,¥:FOKE U+2] ,4

208 E=-3: %=1 ¥Y=2:PRINT "Grlll1111333132)
[ ~+CURSOR UP~

219 PRINT i B ; e

L=12CURSOR DOWN"

220 PRINT S0

“1++CURSOR LEFT

238 PRINT - 1

1eP-$CURSOR RIGHT

249 PRINT “SEGARD

11€C~+CLEARS 'GR10O"

245 PRINT —SROI

11 1ex—-+FILL ZERASE "

258 PRINT SO0

1117e5~ :EREﬁTE TRUE

268 PRINT '

TALLIISPRITE
299 REMzxxxxxxsxxxepi N LOOPexxr xxxxaxx

550

568 E=<E+3

570 FOR %=1 10 24 T

S8 IF ¥=1 OR X=9 OR X=12 T X

5908 If %=2 OR X=18 OR X=18 THEN A=6

688 IF %3 OR X=11 OR X=13 THEN A=

518 1F X=4 DR X=12 OR X=20 THEN A=1

620 IF X=5 OR ¥=13 OR X=21 THEN A=3.

638 IF X=6:0R X=14 OR X=22 THEN A=2

648 IF #=2 OR X=15 DR X=23 THEN A=1

658 IF X=8 OR X=16 OR X=24 THEN As@
_gsa 1F PEEK(S+X+Yx481=168 THEN GOSUB 300
678 POKE 8324F,707, 13 PUKE a32i£+1 SRY g2
): POKE 832462, Tr?,31 '
688 NEXT X

698 NEXT ¥

728 PRINT -

350 IF As$= P THEN X=Xt1 ,
360 IF A$= C° THEN GOSUB 1@op

378 IF %<1 THEN X=1

380 IF %24 THEN X:=24

390 IF Y-1<1 THEN Y=2

400 [F Y41 >22 THEN Y=22

419 P=SX+7x40

420 1F PEEKCP =168 THEN CHECK=1

439 1F PEEK(PI¢>16@ THEN CHECK=@

44@ PO=PEEK(P) :

445 POKE P, 1608:POKEP+C,COL

458 IF fA$="x" AND' CHECK=1 THEN POKE £,32

*PO=PEEK(P]
468 [F N$="x" AND CHECK=8 THEN POKE P, 16

G PB"PEEKIFJ POKE P+C,COL

P.PO; FOKEP+C.COL.
-1‘?@ g%: 'gn
499 REHt:i!XIKm#HBREHTE SPH!TE:::!I:::::

588 GOSUB 2000

528 PRINT &amlummuuuumuu
IJE£REHIIHE“

FOR ¥=2 TO 22

B9 REM €xxCHOICES AFTER r.:REﬁnm srfmr
768 GOSUB 2008 -
718 PRINT 11 131123134339307120 :
MAKE CHHHEES”

0 SPRITE -
238 PRINT S 3
[-PRINT DATA~
240 PRéHT it
1LIONTO SCREEN : _
758 PRINT 0111313132233 3307130133010
11JASCREEN, * £
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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.

Ca I N N S S S S S S T S N S S

ONg
-9,

' O PLEASE SEND ME A GAMES DESIGNER CASSETTE FOR |
THE UNEXPANDED VIC 20 AT £9.50 Inc. P.P.

I MONEY BACK GUARANTEE i

| NAmE 1
ADDRESS "
a _"'"Yr““‘-"":_“_."“' ot : Send to GALACTIC SOFTWARE
1101 551 0 1 0y Unit 7, Larchfield Estate, i

Dowlish Ford, liminster
l o CREERIFL0. Somerset TA19 OPF '

UNIT 7, LARCHFIELD ESTATE,
DOWLISH FORD, ILMINSTER

MAKES

GREAT GAMES

NO PROGRAMMING
EXPERIENCE NEEDED

INCLUDES 3 GAMES
KANGA, ZYON AND
KRAZY MALE

)

POPULAR COMPUTING WEEKLY
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Commodore 64

288 PRINT SQUANOAAGITITAI] 1311933317114 S918 PRINT THE FOLLOWING DAafe 15 TO BE
~PRINT DATA FORED THWHTD THE MEMORY BLOEK TOGEY! =
228 PRINT SOQUANAGGIIII 11 TI111003113117] SBZR PRINT THE SPRITE ¥Y0OU WAUE JUST. DE
NTO PRINTER" ] FINED-. &
! 780 PRINT "SQUAGAGACEEEIIIII113331111333 S5R38, FOR ¥s2 1022
! 13113111 1ETYPE TN (@-377! SEHSB  PRINT LR W g L S0 g 70
785 FOR =@ T4 28.MNEXT . o s 9 B
7908 GET As.F Nes THEM 828 SE6a NEXTY
B AsuaciAg ). [F AKE OR A3 THEN 288 Se/n GoTO 611
! 81@ GOTO B38 BO9S REM wexBPRINTOUT O PRINIEIX IO ¥
B2 PRINT | SOUQCQNRCAAGGTIITIIIIII1111111) 5996 REMaxxkT:1S PROGRAM WS WRITTEN TO
TYPE IN (@:3)7fr S9927 REM WORK WITH THE COMMOOORE |S520 PR
825 FOR 1=0 70 20.NEXT.OTO 788 IHTER BUT ~“0u CAN AcTER THE FOLLOWING
88 . ROKE J+Z21 8. 1F A=R THENM GOTO 4808 5998 REM ROUTINE TO SUTFE YOUR PRINTER
848 IF A=l . THEN BOTO S628 5999 REM xxxe INES BORR- OAM 2SO BE OM
g5 1F N=2 THEN GOTO Gega THEED  1F: vOU W TSH
BEB END oRea OFENa |6
S99 REMxxxxExxxxxx2CLEAR GRID®EREEXTXTEEY BBI® OFEM 3.6
IR0 FOR X=1T0 24.F0R Y=2 T0 22 POKE S+ G228 PRINTed , THE FOLLOWIWMG DA [S TO B
XATAaD 32 HEXTY L% X=1.¥=2. RETURN E/ POKED 'INTO THE MEMORY BLOCK TO GET -
1999 REMxxxxsxxxxerexxFRASE MESSAGEXexxx B03H PRINTe4, © ThE SPRITE TOU wAJE JUST
2808 FOR A=28 70O 39:F0OR ¥=8 1O 14.POKE § OEF INED
SRy @ 32 NERTY . K. %=1 .Y=2. RETURN BE48 SRINTRa
32BR 1F ¥X>=1 ANy X<=8 THEN Ty Fa=T0¥.,113 BESE FOR ¥=2 TO 22
+Z2rA GRER PRIMT & | :TrY L1, -5
3018 IF, X>=9 AND £<{=16  THEN. TiX,23=TrY,2 23 LY 30
H2TA G878 MEXT ¥
3828 1F Xy=17 AND X<{=24 THEM TOY,33570Y, BEEA PRINTed
3I+ZTR } i BRSO PRINTES
3038 RETURN 8108 CLOSEI. CLOSES
3999 REN axxxxxxeAl TER SPRITEXxXXaxxzrrxx 6125 REMxadexexxy e xEND OF FROGEAMY K Lx oo
4pan GOSUB Zee0: LOTO 195 G118 END
4999 REM XEXTXEPRINT OATA ONTD SCREENTTX
= RERDY .
5808 PRINT st

THANK YOU!

for your response to our call for
games programs. We enjoyed
evaluating them, but you didn’t send
enough

RUN

AR e .y | o1 2

Neil Mark

Immediate evaluation as usual, to: Ron Heyes,

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

ALSO WANTED —
Freelance machine code programmers

B-14 MARCH 1984 33



BBC & Education

= - (As above}
l1rl‘E! I 'EE Irl: ‘J' el OMDETANIG . ... rcr e AETURN
Spacific Heal Capacity m%um“
Robert Crook presents a program for calculating the B G (i
i energy required ... wanithe
effects of heat on various substances comuta o
is program, for the BBC Model B, is  Inputthe data as required )

I designed to help people taking their Massofthecontainer(K)...........RETURN (Thersis s R 1
Physics 'O’ level. The program carries out .. . ettt il Value for the latent heatof G (Look thisvalue
heat calculations involving the ‘Method of g nstanceisinitially....................\CE VAPOMSABON ........ciccmisasssssssssranrss U]

| Mixtures. primabsesnd Jores i e Value for the latant heat of fusion ?tzﬁhnuvm

You are required 1o input data. If the  Inkialtemperature... e s

computer asks for a value you are trying to ~ Tn@/lemperatiee....
find, then enter F for ‘Find Out'. If the B g wﬁﬂm?' This data is what you would have to enter
computer asks for a value that you have not  Mass of SUDSIBNCE .........uuuivuies 2(Thereare2Kgo!  if you were trying to solve the following
been given and that you do not wish to find, : Ica) problem: Calculate the heal energy in
then merely press Return. lf youdo knowa  3pechc Heat Capacity of o achistin Joules required to convert 2kg of Ice at 0
value, such as a specific heat value, but do W A R deg C to 2kg of steam at 100 deg C.

After you have entered the data, the

notwish lo type the numberin, thenpress G Specific Heal Capacity of container RETURN
{

for 'Get value’. The computer will then look No contalner) compuler will print out the values of the
this value up and place it in the appropriate  IInereisanatnersubstancaname - \(Noother UNKNOWNS on the bottom of the screen.
place. e e This problem is fairly simple — next week

Hereis one example: Mass ol SUBSIANGS ........c.sviivsmaicnd RETURN we'll look at a more difficult one. O

YL.

1 QIR E Mt shesbesbe ok e ook bbb bbb ok s s RO

ZOREM* Heat Calcutlations #*
SBREM* By R.Crook *
LBREM* (c) 1984 W

SHREH#G*****#-M#!!H!:B***i—:#ﬂ***’l-‘*
EAON ERROR GOTO Z2E30
7TEMODE 7
EOVDL 2335Bz02:0:0:8;5
SAPROCSTART
LOB+FX 15.@
11@CLS
1Z@PROCINTRO
1Z0CLS
140OREFEAT
1SOPROCGETDATA
1E@PROCINPUT
lran i e U T S S R U & = 2 e o
1EDax=8020309
190PRINTTRBC(1ZICHRS$(1Z3) sCHR$(141)

"Answers"

2POPRINTTRAB(1Z)CHR$(133) sCHREC141)
"Answers"

Z21@PROCVAR

22OPRINT TABC(E)CHR$(134) sCHREC(13E)
"Problem solved"

2ZOPRINT"Would vyou like to alter any
DatalY/N)"

240C$=0CET%:1IF CH{)"Y¥Y" AND CH{) "N"
THEN 248 ELSE IF Cs="Y" THEN CLS:
PROCALTER:CLS:GOTO 190

Z5S0RUN

ZE@QUNTIL FALSE

270END

ZB@DEFPROCINTRO

29@PRINT®

IDOPRINT CHR$(141)3CHR$(129) s CHRS
C157);CHR$C131y"
Physics Heat Calculations”

T1OPRINT CHR$C141)3CHR$(129) sCHR®

CiS7)sCHR$C1Z1O"
Physics Heat Calculations"

IZOPRINT?
ZIPPRINT"This program is designed as

an aid to heat calculations.You

will be Tequired 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
lation is to find the quantity the

computer is askingfor then inpPut an
computer will

'F' for  FIND OUT. The
then try to determine thisvalue,"

ISOPRINT"If you Know & value,such as
the latent heat of fusion of ices

but ¥YOoU do not wish to type it
in eress 'G" for GET VALUE. "

ZEOPRINTTRB(4, 21) "Press any Key to
continue"

I7PA=BET :ENDPROC

SEODEFPROCINPUT

T9PPRINTCHR$(141) iCHR$C(13@) "Input
Data as explained"

4DPPRINTCHRS(141)5CHR$(13B) "Input
Data as exkelained"

41PORESTORE 530

470FOR A%=1 TD 19

4ZPREAD AB(AX) :PRINT CHRE$(1Z1)IAECA%) 5
t INPUT TAB(Z@)IB$(AXI:IF (A%=5 DR
A%=6 OR A%=13) AND VAL(B%(A%))=0
AND (B&CA%) ()} "@" AND BECA¥) O "F")
THEN B$(A¥)="":50TD47Q

LGOIF B&C(A%)="G" THEN PROCGETCR®%)

4SOIF BE(R®)=""AND (A%(S AND A% (O E
BND A% 13) THEN S1@

L4EDIF BH(AX)="F" AND (A%{(}S AND A%{)
EAND A% {)13) THEN S20

47DIF BSC(A%)="" THEN B®(Ax)="933"

L4BPARCA%RI=VALC(BS(A%))

490GOTO 510

POPULAR COMPUTING WEEKLY
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SODR(AK) =1

S1ONEXT

S2BENDPROC

SIBDATA Mass of container(kg).Con
tainer made of,Substance is initi
ally,Substance turns to

S40DATA Initial temperaturefdes C).
Final temperature(des C), Temper
ature rangel des C).,Mass of
substancelkg),She of substance

SS@ADATR Shc of the container

SEADATA If another sub. name it.Mass
of add.sub.(kg):Initial temp. oOf
add. SuUb. » Bhc OFf add. SubsStance,
Heat energy reauired(J),Time
(seconds) Power rating(watts)

S7ODATA Latent heat of vaporizations
Latent heat of fusion

SE0DEFPROCVAR

S530IF BS(S) ) "F" AND B%(E) (}"F" AND
B$(5) {) "999" AND B$(B) {) 993"
THEN RAC(7)=ABS(A(B)-AC(S)):BH(T7)=""

EDDIF (B$(3)="STEAM" DR B$(4)="S5TEAM"
OR B$(11)="STEAM") AND B$(1B) {} "F
“ AND A (18)=0 THEN A(18)=2Z2E0000

E10IF (B$(3)="ICE" OR B$(4>="1ICE" OR
BEC11)="ICE") AND B$¢19) () "F" AND
AC19)=0 THEN A(19)=336000

EZOC=0: K=0

EIBFOR I¥=1 TO 1@

EB4DIF B$(I%)="F" THEN C=C+1:K=I%

ESBNEXT

BEOIF B%(18)="F" THEN C=C+1l:K=1B

E7OIF B%(15)="F" THEN C=C+1:iK=15

EEBDIF B$(19)="F" THEN C=C+1:K=19

ESBIF (B$(7)="F" DR B$(E)="F" OR B%

(5)="F") AND B&(11)="" AND AC15)
(B AND A1 S) (1 THEN PROCGMCT
: ENDPROC

700IF CB%C18)="F" OR B%(19)="F") AND
(AC15)=0 OR B$(15)="F") THEN
FPROCMCTMCT : ENDPROC

710IF (B$(16)="F" OR B$(17)="F") AND
AC1S) )@ AND K=@ THEN K=-1:
PROCEMCT:GOTO7 E@

720IF B$(13)="F" OR B$(5)="F" OR B%
(E)="F" OR B%(14)="F" .THEN
PROCMCTMCT : ENDPR OC

73IBIF (BH(9)="F" OR B&(1@)="F") AND
(AC1S)=0 OR B#C(15)="F") THEN
PROCMCTMCT :EN DPROC

T4DIF (B$(2)="F" OR B&(1Z2)="F" OR
BEC1)="F") AND (AC15)=0 OR B%

(15)="F") THEN PROCMCTMCT :ENDPROC
7S@PROCEMCT

7ERENDPROC

77@DEFPROCAMCT

780IF B$(3) O “ICE" AND B$C4) ()" ICE"
THEN A(19)=0 _

790IF B$(3) () "STEAM" AND B$(4) €
"STEAM" THEN AC18)=0

_BOOIF K=-1 THEN 980
BLOB (1) =ACB) #AC19)
BZ0B (2) =A(B) #AC D) #A(T)

BIBB(I)=AC1)+AC1@I*+A(T)
B4BB(4)Y=ACB)*+AC1E)
BSOIF K=15 THEN T=B(1)+B(2)+B(I)+EB(4)

tPRINTASCK) s "="3T:AC1S)=T:GOTO SB@

BEBIF AC15) {(} @ THEN @=A(15)

B870IF K=7 OR K=8 THEN PROCFIND:GOTOSE0

EEBIF K=19 THEN F=1

B9@IF K=39 THEN F=2

90PIF K=1 OR K=1@8 THEM F=3

910IF K=18 THEN F=4

9ZBFDR I%=1 TO 4

930IF I%=F THEN 95@

94@AC1SX=A(15)-BC(I%)

SSENEXT

9E@PRINTTA%(K) s "="3ACLS)/B(F) :ALK)
=R(15) /BL(F)

97BR (152 =R

SEBIF ACLIS) {}@ AND B%(1E)="F" AND
AC17) )@ THEN PRINTA$CIB)SR(1S)/A
(17 :ACIBX=ACLS)Y /ACLT)

990@IF AC1S) ()@ AND B#(17)="F" AND
ACIE) ()@ THEN PRINTA®C17)3AC13D
/ACIE) TACLTI=IACLIS) /ACLED

10@@PROCTEMPERATURE

1@10ENDPROC

LBZADEFPROCDATAVS, R%)

103PIF R%=9 AND (B$(3I)="ICE" OR B%$(3)
="WATER" OR BH(3)="STEAM") THEN

B$(R%)="42Z @0" : ENDPROC

104BIF R¥=14 AND (B$(11)="ICE" DR B%
(11)="WATER" OR B%C11)="STEAM")
THEN B$(R%) ="4200":ENDPROC

1050U=a

1BEQFOR I¥%=1 TO 14

18701IF De(I%)=VE THEM BECREL)I=THE(I%) :U=1

1DEONEXT
109Q1IF U=@ THEN PRINT" Not in memory":?

INPUT" Type number in now. "TAB(Z@)

B®I(R®)

11 @BENDPROC

111 @DEFPROCGETDATA

1120DIM DEC14), THC14) BCAD, CCAY DA
A$(19),.BEC19),AC19)

11ZBRESTORE 1210

1140FOR I¥%=1 TO 14

115S@BREAD D$(I%)

L1E@BNEXT

1178FOR I¥=1 TO 14

11EAREAD THCI%)

1190NEXT

1Z@RENDPROC

1218DATA LEARD: MERCURY: BRASS, COPPER,
WOOD, TURPENTINE, PARAFF I N> I RON,
BLASS, ALUMINIUM, ZINC. METHYLATED
SPIRITS: BRINE: WATER

122@0DATA 14@, 140, 370, 380, 1680, 1E00:
2100, 460, 7@, 2840, 280, 2400, I200,
4200, 2100

123@BDEFPROCFIND ;

124@IF K=7 THEN T=B(2)+B(3):A(15)
=AC18)-B(1)-Bl4):F=2:B(F)=T

1250IF K=8 THEN T=BC(1)+B(2)+BC4):AC1D)
=AC15)-B(3) :F=2:B(F)=T

1ZE6@BENDPROC

continued next week
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NEW FROM IHE »
GAME LORDS!

SIX GREAT NEW GAMES
FROM QUICKSILVA...

COMMODORE 64 48K SPECTRUM g
STING 64 £7.95 DRAGONS BANE £6.95
Author: Anton Hinxman Authors: M. Preston,
Hive-cave action! P. Hunt, R. Rose,
Berlie Bee needs hf.:p 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
BUGABOO (THE FLEA) other legendary beasts to
£7.95 O rescue the beautiful Princess
Author: Indescomp Paula.
ltchy action!
48K SPECTRUM
Jump your way out of the FRED £6.95 ©

caves with Bugaboo the flea
but beware of the fearsome

Dragon as you jump around
the exotic vegetation.

Author; Indescomp
Action beneath the
Pyramids!
earless Fred the Intrepid

48K SPECTRUM Archaeologist searches the
RAYMOND BRIGGS’ creepy catacombs below the
THE SNOWMAN £6.95 — forrid tomb of

‘Tootiecarmoon 'for the

Author: David Shea terrible treasures amidst

An enchanting game based

around episodes of Raymond mrfaf::mu:fo?rgmt;ggs'

48K SPECTRUM

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

Battle the Ants in the soft
solid 3D city of Antescher.

QUICS

All games markeled exclusively by Quicksiiva Limited.
Please send me the games | have licked

lenclose chequeP.O. for —

Send to Quicksilva Mail Order, n

P.O. Box &, E =
Wimbarne, Dorset BA21 7PY.

Telephone: (0202) 891744

Name — >
Address __ =

RANGE!

WARNING. These programs are sold according o
QUICKSILVA Lid's tevms of trade and conditions of sale
Capies of which are availabie on reques!

SPECTRUM PROGRAMS
ANT ATTACK" 6.9501
Sandy White

GAMES DESIGNER" 14.9501
John Holiis

BUGABOO * 6.951
Indescomp

TRAXX"® 6.9501
Jelf Minter/Salamander
GRIDRUNNER" 6.9500
Jeif Mintar/Salamander
SMUGGLERS COVE” 6.85[1
John Keneally

VELNOR'S LAIR" 6.95[]
Derak Browster

30 STRATEGY* 6.950
Fracidy Vachha

XADOM* 6.950
Mike Moscoff

AQUAPLANE" 7.9502
John Hollis

ZX-81 PROGRAMS

QS DEFENDA 39501
Nick Lambert

QS ASTEROIDS 3950
John Hollis

Qs INVADERS J.89501
Dave Edwards

QS SCRAMBLE 3.950]
Dave Edwards -

N

COMMODORE 64
PURPLE TURTLES®* 7.850
Mark & Richard Moore
AQUAPLANE"

John Hollis & Steve Hickman
RING OF POWER"
Mc Clemont & Fred Presion
QUINTIC WARRIOR® 7.950
T.P. Watts
ULTISYNTH" ¢
Natlin Sharma

BBC PROGRAMS

THE GENERATORS® 6.950
Dave Mendes
MINED OUT" 6.850
lan Andrew & lan Rowilings
BEEB ART't

Dave Mendes
PROTECTOR

Andy Green

WIZARD

AR, Buckley

MUSIC PROCESSOR
Andy Williams 4.

VIC20 PROGRAMS
TORNADO
CHARTEC
SKYHAWK
CHARTEC
TRADER}
PIXEL

PIXEL POWER
PIXEL

7.850

14.950

14.950
7950
6.9501

9501

14.9510]
7.950

~ ATARIPROGRAM
g  MAGIC WINDOW

A M. Walker 8.950

DRAGON
PROGRAM

N MINEDOUT  5.9501
N /| &C Andrew
ELECTRON
PROGRAM
MINED OUT*  6.950

* NEWRELEASES
£ SUPPLIEDIN A
BOX WITH BOOKLET

Boats, W.H Smiths, J. Menzias,
Microgealar, HMV, Hamieys, John
Lewis, Computers for Al and
ail reputabie specialist
computer stockists.

Quicksilva games are available from:
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blish your programs and ideas. Take care

escription of the program and what it does
of how the program is constructed. We will
k double our new fee of £6 for each program

This program, which runs on the 18K
Spectrum, calculates the product-moment
correlation coefficient of a set of data.

on Spectrum

It would be very useful for anyone using

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

Program notes

12-35 Initialisation

a7-120 Enter data
200-210 Calculate coefficient
300-360 Primt’ coafficient

1@ REM Correlation Coefficiant
© M.Coombes 1983

12 PRAPER @: BORDER ©:

15 LET sumxx=0: LET sum
EE sumx=0: LET sumy=0: L

EB INPUT

b BEEP .1,1
S5 DIM x (NX): DIM y(nx)

HRINPUT DATAR

y

CLS

y=a:
suaxg

IN

“"How many values of X

4@ PRINT AT iS5, ﬂ,“PLiaSI enter

all the values

Llowed by ENTER..."
S@ FOR f=1 TO nx

INPUT x (f)

65 BEEP .1,1

X,each Ffo

67 LET sumX=sum¥}X+XxX ()

68 LET 5unxx=sulxx+ixtrl*23

7@ PRINT AT 19.,0;

value ";r;*" xcr}.ﬁT e B

& = H

80 NEXT 7

S CLS

i@@® BEEP .4,1@

1i1@ PRINT H+ 15.0; "Please enter
atlL the walues of y,each fo
Llowed by ENTER..."

120 FOR f=1 TO nx

132 INPUT (F)

i4@ BEEP .1,1

141 LET sunxy*sunxg+txtf}iglr1)
142 LET sunyu:sunyy+tgtr:+ )
145 LET suag:su.g+plf

15@ PRINT 1s.8;"

;AT i19.6;"y

value 'y ;" = Yyl

160 NE

165 BEEP .4.,10

178 LET sumas=sumxtZ:
umy+t+2
28080 REHM

LET sumbs=s

RCALCULATE COEFFICIENTS®
219 LET co=tsunxu-ltsu.x*sun%;s

nxll) 2isSaR

((sumxXX—-(SuUuma-NX)) %

myy=(sumb- -nxX)3J}
282 REM
#PRINT COEFFICIENTS
305 CLS
310 PRINT AT 9,0; "The prod ct m
oment cnrretat;nn‘ coeffic nt f

oUr data is:
PRINT INK S;c¢

or
32
338 PRINT AT
A to enter new da
to ex

185 0; INK &; “Press
ia“""Preﬁs B

340 IF INKEY $="a'" OR INKEYS$="RA"
THEN RUN
3582 IF INKEYS$="b" OR INKEYS$=

360 GO TO 3540

B Correlation

by Mike Coombes

8-14MARCH 1984




This program will work on the unexpanded F1 = Up

Grave Robber machine. It is fully documented within the F3 =  Down
: program by Rem statements. A = Left

On Vic20 Controls are: D = Right

18 REM ¥ GRAVE ROBBER *

20 PEM % K, DENT 31/12/83 %

30 POKESE, 27 :PRINTCHR${(3),CHR${14)

40 GOSURLED:PRINTCHR$(142) :CLR:N$="-—"

50 PRINT"]":POKE36873. 18:FOKE36263. 205

60 FORR=TTO2TO7723:POKEA+30720. 6 POKER, &' FOKEA+307Z6+462, € POKER+462, 8 NEAT
70 FORA=7TO5TO7E06  POKER+39720, 6 POKER, 8 POKER+296+20720, 6 POKER+286, A: NEXT
2@ FORR=7TT24TO81425TER22  POKEA+30720, 6:POKER, @: POKER+387208+21 ., 6 POKER+21, B NEXT
a9 FORA=TES84TO73355TER22: FOKER+30720, 6:POKER. B POKER+3+30720. 6 ' POKER+3, 8- NEXT
19@ PRINT"HRA4SCORE: @ HI:"HI:A=7932:D=0:5C=1:53=06876 84=53+1'\/=83+2

110 POKEY,B:GOSUB4E9

120 POKEA+38728,4:FOKER, 1

138 GETAS

1490 IFA$="&"THEND=1

156 IFA$="E"THEND=2

168 IFA$="A"THEND=3

178 IFA$="D"THEND=4

196 IFD=1THENA=A-22:POKEA+22, 32

199 IFD=2THENA=R+22:POKEAR-22,52

200 IFD=3THEMA=A-i:POKER+1L,32

210 IFD=4THENR=A+1:POKER-1,32

220 POKES3,@

230 IFPEEK(R)=BANDD=1 THENA=A+22: [=2: GOSUB3TA

248 IFPEEK{R)=BANDD=2THEMA=A-22:D=1:G0SUB358

250 IFPEEK(R)=0RANDD=3THENA=A+1:D=4:GOSUE33E

260 1FPEEK(R)=0ANDD=4THENA=R-1:D=5:GOSUB3TY

278 IFPEEK(R)=3THEN4TE

280 IFPEEK(R)=2THENFOKEA+3@728,4:FOKER. 1 :GOSUB376

29@ IFSC{=20aTHENT$="000004"

380 IFSC>200ANDSC(=40aTIENT$="0000a3"

318 IFSCr40BRNDSC{=E2GTHENT$="000802"

328 IFSCOERBTHENT$="000001"

330 IFTI$=TS$THENFOKEG+39722, 1 :FOKEG. 3:605UB428

34@ GOTO120

358 REM % REBCOUND NOISE %

360 POKES3.173:RETURN

378 REM % SCORING %

980 FORSC=5C-1TOSC+1@:POKESS, 179 PRINT &3 BNNMNGA"SC

398 FORP=1T0D@:NEAT : POKESS, @ NEXT

409 REM # POSITION GRAVES *

410 G=77B3+INT(RNDCL)%4533+1

428 IFPEEK(G)=80RPEEK(G)=10RFZEK{G)=3THEN41D

430 POKEG+39728, 5:POKES, 2: TI$="000382"

448 RETURN

450 REM ¥ KILLED *

466 POKER+30729.3'POKER. 4

470 POKES4,220:FORA=15TORSTER-1 1 POKEY, A:FORP=1T0389: NEXTF A FOKES4. 9: POKEV. 2
480 POKE36869.240:FRINT " #/0U HAVE CRASHED INTO AR GHOST !i!":5C=5C-1

450 FRINT"MMSCORE ="SC

560 IFSCOHITHENHI=SC: PRINT MMYOU HAVE THE HI-SCORE WINPUT YOUR INITIRLSH":INPUTN

51@ PRINT"MMHI-SCORE ="HI"BY "LEFT$(N3.3)
520 PRINT"¥HMI®EA ANGTHER GRME (Y/N) 7 ©
530 GETA$: IFA$="Y"THENSE

POPULAR COMPUTING WEEKLY
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5408 IFR$="N"THENSYS19
558 GOTOS3e

Open Forum |
560 REM % INSTRUCTIONS %

578 §=0:POKE36873, 14 PRINT "I@icriisrkkErbicoersrs s RAVE _OBEERMAHERK" )
580 PRINT"#kiabiliy <, “SHTwkskbiirrsssinsinkion i

598 FRINT"® JOU, THE GRAVE ROBBER *2UST TRY TO ROB EACH W GRAVE FOR 10 POINTS.™ I
608 PRINT"M ~F ¥OU LERVE A CRAYE MUNROBEED TOO LOMG A  MGHOST WILL APPERR IN";
610 PRINT" MITS FLRCE."

620 FORP=1T0200@: NEXT:PRINT"NM&E RESS “F7” TO CONTINUER"

630 GETA$: IF3=0RNDR$="8I" THENEED

649 IF5=1ANDARS="M"THENRETURN

€58 IFR$CO"N"THENG3D

b 660 S=1:PRINT" % ~F YOU HIT THE Fla0ST MTHE GRME IS OYER.® 1
) 678 PRINT"M ~F ¥0U HIT THE BLUE ®BLOCKS YOU WILL BOUNCEREACK THE WRY YOU CAME."
668 PRINT" R-ONTROLS:-"

' 658 PRINT™M B
708 PRINT"N » —
718 PRINT'M ‘F3e
208 REM ¥ DEFINE CHARACTORS ¥ |

730 FORA=7168TO7207 :READE:POKER, B:NEKT

749 FORA=7424TO7431 : POKER, @ NEKT

758 DRTA127: 127,127,127, 127,127, 127.8

760 DATA24,68,24. 126,183, 185,36, 182

770 DRTAGD, 102,231, 123,251,231,231,255

780 DATA24,68,68, 126, 219,255, 255,213

758 DATA129, 66,6236, 36,68, €6, 125 it
| 800 GOTO620

any set of data. The program Is very 110-160 Select option from menu

i Median user-friendly and contains error traps at 500600  Emor found in data
every stage. 20002210 Extoviass medan
| On Spectrum Program notes 30003110 Calulate mods
¥ This program, forthe 16K Spaclrum. calcu- 10-32 Initialisation 5'.'.'E".')"..iﬁl;-"z-l g::i ?J'l:wm
] lates the mean, the median and the mode of  as-105 Entar data
' 80 NEXT t
e L 38 LRL.t (A1 E%ie?? i
Usia "anf fniﬂ 'I!;Exg‘. READ a: POKE 125 GO SUB 4000 I
ga 2"+ f?‘a_ INK 7: PAPER ©: B 11@ CLS : PRINT "Please selec
ORDER cLS / i L% fepnrit il e ”‘ﬂ?.u "2 =_ Me
- ;ﬁ%u; "How many data items? L R s e, e
| i 120 IF INKEY$="1" THEN PRINT AT
' gg R R THEN GO TO 20 8,8; FLASH 1;1: BEEP ©.7,1: GO
8 INPUT DATAS TO 1998
132 IF_INKEY$="2" THEN PRINT AT
40 BT PR E e o i@.g; FLASH i;2: BEEF 0.7,1: GO
aAt8eas” 140 IF _INKEvg= 3" THEN PRINT AT
| 45 ;Egu{'éTTg di e %g BﬁaELHSH ;3. BEEP ©.7,1: GO
FLASH 15F: '&ﬂE”.%’"*“ 150 ;F INKEY §="4" THEN PRINT AT | |
B2 IF ag="" THEN GO TO S00 185° 59'%85235“’
n SR ARs el k=" e | 388
=" [T
.78 FOR t=1'TO LEN ag: IF ag(r g kit
=, S@S_PRINT AT : FLASH 1; INK
73 IF as(tl>‘9" OR ag(t)<"@" T 2;“ERROR" anan & -
. | [#ENGD TO er data’ item" "6, IRK 6} Rene
|' A
I
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SOFTWARE &5

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

s

bNE—STOP SHOPPING BY MAIL AT GUARANTEED DISCOUNT PRICES

— AT LEAST £1 OFF RRP —

I SPECTRUM GAMES o EE95
| The Pyramid ... E450 . £4.00 .. B4 - £6.95
l Arcacha..... .tl.g .B4.50 . " gﬁ
ZipZap . . E4, £4.895 ,
| Zzom.. _EAS0 £4.85 : £8.50
Stonkis LE450 £4.95 . r R
| Aschemist. _E4.50 £4.95 Frogun ... B, ~. £B.95
Splai.... LE4.50 £4.95 : gaas
| Jutpac £4.50 £4.85 . £8.95
Passt... _£A.50 £4.95 B Y 350
| Cookie. £4.50 L E550 €4, £13.50
Trans-Am _E4.50 . E5.50 -
t Luna Jotman E4.50 £5.95 -4
| AncAlsc .E450 £6.95 : o8
| Podh... .£4.85 g4 o
Manic Minr.. f.t:;g ik
l Whaslie........ .£4.95 - E8
[ Corridors 495 y
3D Tunnel..... £4.05 e 5,00
l M‘E‘m 4.85 . £5.95
| M AgE TSR SRR LTI  FOORE . CEOE  ATIOK o L£5.95
: 4 . £6,85
| EskimoEdde .£6.95
. £B.85
| .£6.95
. £6.95
| .£6.95
A . D6.95
B _£B.95
¥ 285 -~ £850
x - £6.00 £5.95
= £6.50 £5.95
3 £5.50 £5.90 "g5.95
£8.50 £5.05 '-m'_“
Ié L ES05 £6.50 £5.05 £B.95
. £5.95 .. £6.50 .£5.85 £6.95
o 6585 - £6.95 £5.85 " EE s
= ~ £5.95 : aﬁ e - £E.95
Night Gunner . .. E5.85 -E695  josGiant......... :
x Daalh Chase L E5.495 - E6.95 - £5.85 E’;E
Star Clash.. .. £5.05 - £6.85 £595 “E175
.. E5.85 £6.95 £8.50 £71.75
Royal Birkdale ..£585 £7.85 £8.50 €778
. E595 - E7.05 £6.50 a5
Hallof the Things £6.50 sEa a0 i fns
Black Crystal " p5.50 £8.85 £r.60 “E11.95
M rregs I EB'SB - E8.85 £7.50 'E1am
ok i e “E8 50 . e80s 89
Hurnter Killer.... .. E6.85 ;
: £86.

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

QUICKSHOT | MARK | @ £8.95 EACH OR £16 per pair (normally £11.95 ATARI, VIC 20
| JOYSTICKS | MARK Il @ £11.95 EACH OR £22 per palr (normally £16. e artace)

————— — — ——— —_———

| Send orders to SAVE-IT SOFTWARE, 83 Neville Road, Luton, Beds LU3 2JG, phone In orders to Luton (0582) 595222,

I

| MICRO CO8T

| Please supply me with £ -]

I e B e L S R e b B e i b e e R

I Addrpss 2

I F TR TN T, W
...................................................... 4

|

| lencosechequaPOkore payable bo Save-it Software o ploase debit my Access e f g VAT Total

I [T LA A R SRS L ST 1T S T ARSI BIGMNED.. ...

40 POPULAR COMPUTING WEEKLY




| Open Forum

NEXT F

o= hp e
AREeD

W Wed 2
BUNEEEAE 86 :3'5;55 E

E@ GO TC S00O
2@ REHM
BMEDIANS
@5 LET ag="median"
@a7 LET Jj=di
1@ IF J<>INT J THEN GO TO =22e@
2@ LE ans=(i (Jy+i (Jg+1)) 2
30 G0 TO 5006 )
@ LET ans=i ((di Z2) #1)
1@ GO TO S0
2@ REM
#MODES
=p@s FOR s=1 TO 2
3218 £S5 ST 78 9 1 0
THEN LET glg) =mtg:|+1. LE‘?‘ l.u ) =4
(f): LET Fl=9
| ??&E NEXT 9: IF flL=0 THEN LET ®m(
3888 KEkr'}°
! 380 LET top=@: FDR f=1 TO di: I
F m(Flx»topP HEN LET top=f
S92 NE

6002
2@ REM
BHMEANS
LET tot=0@
FOR f=1 TO

LET ans=tot. di:

PAUSE 100: PRINT FIT 6,0;"

GD TOE

di
tot=tot+i (f)

LET asf="mes

3095 NEXT s
310@ LET ans=wi(top): LET ag="mod
i
3110 GO TO Se60
4000 REM
BSORT DRTAB
4@1@ FOR =1 TO di
4620 LET a=f
4832 FOR Jj=f+1 TO
ggiﬂ IF ita)<=i{j) THEN GO TO 4@
4@5@ LET a=J
4dBE0 NEXT J
4080 LET c=i (F): LET 1 (f) =i (a)
ET itla)=c
409G NEXT f
41908 RETURN
S REM
#PRINT OUT ANSWERE
q@iﬂ CLS : PRINMNT AT 3,3;“The mya
;’" our data is:
bao’l a$=STRS ans
sE@a38 FOR =0 TO EN a$- 1. PRINT
%N? 2;AT S, F;"=";AT 7, : NEX
S@4@ PRINT A 6,8;ans
5?53 PRINT “**° INKR 2;"Prgss any
ey
557% USE @
sSoB@ CD TO 110
ap@e@ DATA ©,0,0,255,28585,0,0,0
Median
by Mike Coombes

I GW6JJN |

A common
language

owadays, 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 ane
brand of home computer is
compatible with another.
Bearing in mind also that if a
radio station wishes (o 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 it 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 [ men-
tioned above wasn’t very hard
to find, in fact no-one had to
look any further than the
Netherlands. The Dutch radio
service is called NOS and they
have, for several years, trans-
mitted a 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 proposal to invent a

computer Esperanto came
from a Dutch radio amateur
called Klaas Robers. After
much research and hard work,
the first version of NOS Bagi-
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 Two. NOS Basicode can
now be read by about 17 diffe-
rent brands of computers, in-
cluding CP/M which makes the
figure even higher.

Next week I shall go into
Basicode a little more and tell
you how you might ||n|1il.n'u..nl
it on your computer.

Ray Berry (-"o"rﬁij

mmumumm
radio and micracomputer enthusiasts

alike. Il you have any querles that
you wani answered, hints and lips to
shara, or topics that you would like to
saa covered, write to, Fay Berry,
Microradio, Popular cofhpurmg

Weekly, 12-13 Little Newporn Strest,
London WC2HR 3LD.
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proudly presents two new racing forecasters for the fiat season.

1984 is already beginning to see Pro UPERPUNTA COMPUNTA

® A specialist progra hich
Clone Ltd as the most solljgli}t-gfter g“*mﬁ*ﬁh o ﬁgd:?%gppﬁa i ;r:c :5?:3;232:: s o ;:?
porting Life's. Weekender paper. i
dup“cation house “'l the nie @ This most sophisticated program daily papers racing selection,
K{ngdﬂm. Isads you step hw;’staplhrough each £5.50 Inclusive
runner's form then produces the 2

probable race placings.
@ Includes facility to alter signific-
ance of any/all lactors if required
£7.95 inclusive
Easy to use — No records to update
Both programs available for:
SPECTRUM 48K, DRAGON 32/64, TANDY COCO 32K

Available ONLY' from:
RED ROM DATA, 72 LAMBERT ROAD, GRIMSBY, LINCS DN32 ONR

STATE MACHINE FOR PROMPT DELIVERY

Steve
John Bob
Paul

WHY?

* All our customers receive personal service.

e All material is dealt with in the strictest
confidence.

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

e Extremely fast turn-round, normally within I

seven days.
* \ery competitive prices.

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

If you would like to discuss your requirements
further, do not hestitate to confact:

Justin Banville

Pro Clone Ltd.

Whitehill House

6 Union Street

Luton, Beds. LU1 3AN I

] Yuur name |s
on the

Tel: Luton (0582) 459376

data duplication fost J ou

t.

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.
the torrid tomb of Hﬂ""' ________ v
‘Tootiecarmoon 'for the Th

d : All games marketed exclusively by Quicksiiva Limited.
ﬁg;%’iéﬁf%f;ﬁ?;dsr Owe Pregse send me the games | have ticked.

4 lenclosechequa/P.O. for— =
ghastly ghosts, bats SOCH Send 10 Quicksiiva Mail Order, s g~y
and rats! R o P.0. Box 6, (e
' Wimbormne, Dorset BA21 7PY.
CDMMODOHE 54 sz:ihane (0202} 891744
BOOGABOO (THE FLEA) =
Author: Indescomp
ltchy action!

Jump your way out of the

caves with Bugaboo the flea

but beware of the fearsome t nL
Dragon as you jump around hwgﬁ,‘f; h GC:E'
the exotic vegetation. R&mﬂm‘-:ﬁﬂ%ﬂ‘m WARINING: These programs are sokd according lo

OUICKSILVA Ltd's lerms of trade and condilions of sale
Copees of which are availalie on requéest
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Computer movie

efore we get on |0 more

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

| think it would be redundant for me to
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 himsell to be
dragged down to the level of the other
buffoons on Top of the Pops), but the leader
of the team that wrote Valhalia.

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 the program, you will probably
agree with him. But, this movie is unique, in
that you can actually affect the course of
events. | nearly said dictale the course of
events, but Valhaila will not allow you to do
this. While playing, or should that be
participating, | often find myself glancing
over my shoulder (liguratively, anyway),
expecting to catch sight of more imporiant
events going on in Midgard than my puny
attempis at apotheosis!

Although the manual says (on page 8),
that “the six special objects can anly be
discovered inorder”, 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 to the first 15,000 or
so copies). If this has happened to you,
then count yourself lucky to have found an
object out of sequence!

Another prablem 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! If
you should exceed this limit, good old
Klepto should rush in and whip the extra

object, 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 9800 and Enter — you won't
lose anything!

Valhalla is one of those Adventures 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
puzzle kind of Adventure, with combina-
tions of words to be worked out, then you
will be disappointed — there are no secret
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 is
even a resident drunk, in Mary...

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

Commoedore 64 owners should nol be

Jim Coyle, with 55 per cent on his
Spectrum (see some hints later, if you wanl
to get some more, Jim). John Sutcliffe aged
13 (he didn't have any help . .. Honest!)
Simon Jenkins, from Gwent, 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 at that!

Pauf 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 that you were helped by my
clue of a couple of weeks ago.

Dawvid Haskins of Colwyn Bay (65 per
cent). Pafrick Ward (14), of Derby, and
another Commodore 64 owner (another
few thousand satisfied 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

-

.despondant — Valhalla for the CBM will be

released this month. As | said when the
Commodore version of The Hobbit was
released — you lucky peopie!

n wilthout 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 CBM64 — a score of
87.5 per cent — Stephen noticed a rather
interesting Hobbitbug, which is new to me
(if you have come across this one, lel 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
aiso found his 30-second romp home with
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 little,
David, by carrying the Golden Key.

months 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 Devifn, of Belfast, with 77.5 per cent
in two weeks. To get past the cat in
Smuggler’s Cove, Jim, try this:

AYRD RUYM FUIS STHC
oy

More HHOF next week. u

This series of articles is designed for novice
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AVAILABLE INAPRIL ¢
TWO NEVW RELEASES

IT'S THE WOOLUF!
TUBE WAY ARMY

IT'S THE TUBE WAY
WOOLUF!

Written by: Martin Bullat Writlen h'r' Raimbow Saftware

From the creators of ‘Halls of the Things, ‘Invesion of the bedy snalchas;
and many other software clossics come these exciling new games.
Games o lox your judgement and puzzie and frustrate you for months onend
Don't forget our other fitles, which | have attracted enthusiastic reviews like
"Speclqcu]ql ane of the best games I'veseen’ ... POPULAR COMPUTING WEEKLY and
“Excellent, dongerously addictive, could change the Spechum gamessceneavernight” .. SINCLAIR USER

HALLS OF THE INVASION OF THE

ROMMELS L
THINGS BODY SNATCHAS REVENGE
Written by: Meil Motersheod,  Written by: Simon Bratiel Written by: Martin Horsley Wiitten by: Groham Siafford

Simon Brattel and and Meil Mottershead
Martin Horsley PROGRAMMERS ! 'WRITTEN ANY SOFTWARE THAT COMES UP
TO OURSTANDARDS? IF SO SEND |T TO US FOR EVALUATION.

Selecied fifles available from:~ I WE OFFER GENEROUS ROYALTIES.

mm Written by Please supply: INVASION OF THE BODY SNATCHAS [ | £5.50

Graoham Staford l HALLS OF THETHINGS[ | £7.50 THE DUNGEON MASTER || £7.50
other large depariment siores and all good major IS THEWOOLUF ] £6.50 ROMMELS REVENGE| | £6.50
software retailers. Alternatively, send the coupon 1o:= TUBE WAY ARMY [ £7.50 ZEUS ﬂf_'] £9.95

CATALOGUE OF LATEST SOFTWARE |
NAME

ADDRESS

CRYSITAL

CRYSTAL COMPUTING, 2 ASHTON WAY,

EAST HERRINGTON, SUNDERLAND SR3 3RX.

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

| enclose cheque/p.o.for ... . 3o |

P& P included. Overseas orders, p]eas:. add £1.50 p#- item. l




Peek & Poke

NO
SUCCESS

Alan Hill of Wraisland Cres-
cent, Bishopton, Renfrewshire,
wriles:
As 1 was reading your
articles on top len games,
1 saw one called Chequered
Flag, which I was interested in
buying. 1 have tried several
large stores in Glasgow, with-
out any success. Could you tell
me where I might purchase it?
I am surprised that you
cannot find it, as it is one
of Psion’s programs marketed
by Sinclair. It costs £6.95 and is
available from Sinclair Re-
search, Freepost, Camberley,
Surrey, GU15 3BR.

CENTRONICS
ORNOT?

J. Masterman of Hemlington,
Cleveland, writes:

I have three data pro-

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

I have a standard Centronics
interface on a dot matrix prin-
ter, and its leads to the pin-ouls
are completely different. So,
can you tell me when a Centro-
nics is notl 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 is defined by the
architecture of the computer,
the plug just happens to be the

way it gets to the outside world.

To be a Centronics interface,
it must have a busy line, 8 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
‘type’, as this can mean almost
anything from being a parallel
interface with completely diffe-
rent wiring and signals, to
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 4 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/M?

Mr K. L. Roberis of Grantham
Road, Sleaford, Lincolnshire,
writes:
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
Z80a, bul what 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 that appears. Isit
worth getting if 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. If, 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 is 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 docs
mean though that not every
CP/M 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. Thus if 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-Z8( computers can
Run CP/M if they have a Z80
expansion board. The other
thing that must be noted is that

Dises work, and how much can
they store?
A I would strongly suggest
that you do not wait fora
computer that is video Disc
compatible. Video disc players
are still few and far between,
not to mention expensive. Any
Laser Dise recorder is liable to
be eéven 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 is==1gK is 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 o compuler,

VIDEO DISC
PLAYER

Eddy Daley of Redpath Walk,
London E9, writes:

Owur family is saving up to

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

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

London WC2R 3LD.

ng about your
unﬂumu,nndwﬁuhmmuhmhm
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, u-iaulﬂan-nponm

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 very hard
wearing. This is because after a
Disc has been cut, it is coated
with a resistant plastic film for
protection.

This unfortunately also gives
a clue to one of the major
problems of the discs. They
cannot currently be wiped.

fe _—— — s s ————
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,

your computer you don't

8-14 MARCH 1984




Build a robot...

DIY Robotics and Sensors
with the BBC computer

by John Billingsley

guide you In constructing o wealth of

Stop by step Instructions
gadgetry. At the same fime you will bulld an understanding of the
Mﬂd’ﬁﬂwmww

Look out for the Sunshine
range in W.H. Smiths, Bools,
John Menzles, othet leading
retall mmnnr all good

bookshops. Dealer
enquirles: 01-437 4343

meler.

He is a member of several IEE
committees, leads a leam researching
mmbuﬁmmﬂhwlhncmuﬂ:;m

Sl-gm:ﬂure _-_ e

SOPHISTICATED GAMES FORVIC 20

VIC CRICKET Realistic game of skill and luck with

all the major rules of cricket interpreted.
Full , printer and game save facilities.
Needs 16K expansion. £6.898*

LEAGUE SOCCER League championship game
for 2 to 22 teams/players. Automatic fixtures, full
action com , match facts. League tables,
results check, postponed games, etc. Non &
matches also playable - the VIC will even make the
cup draw. Printer and game save. Needs 16K
expansion. £6.88°

WHODUNNIT? Twelve have gathered for
drinks at Murder Manor, !romnmulutmhu
more than drinks on his mind. Thrilling detective
gama for 1 to 6 players, with genuinely different
murder every time. You can even re-name the
suspects! Needs 8K expansion. £4.99*°

TOP OF THE POPS Money making game about

the music business. Make your own records and
see them climb the chart. and game save
facilities. Needs 8K expansion. £4.88°

VIC PARTY Contains MASTERWORD, A DAY AT
THE RACES, BAMEFEu{m Poker), .Mfrn o
CONSEQUENCES. r games ra m
serious to the ridiculous. All "ﬂ;i" nothing

Mﬂ.ﬂudsnmaxmnﬂun £5.99°

Awailable from
SOPHISTICATED GAMES,
PCW, 27 Queens Road, Keynsham,
Avon BS 18 2NQ. Tel 7

WRITE FOR DETAILS OF OUR FULL RANGE
*PA&P free (U.K.) only. All games sold subject to our
conditions of sale, which are available on request

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

.
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SPECTADRAW 2 — THE MOST POPULAR
POOLS PREDICTION PROGRAM OF 1983
NOW EVEN BETTER VALUE IN 19841111

Supplied with a database tape conlaining data on over 8,000
matches since 1980.

Database is updated each week by user.

Maich and Division names already in the program — no
tedious typing every week!

Program is menu driven for simplicity of use,

Errors can easily be corrected — the program even checks
your antries!

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

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

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

SPECTADRAW 2, 8,000 MATCH DATABASE, SPECTASORT
AND INSTRUCTION MANUAL. THE COMPLETE POOLS PRE-
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 OX8 4TD
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SPECTRUM COMPILER

For both 16K and 48K

Almost any BASIC program can be speeded up, by a factor of up lo
sevaral hundred times. It will produce machine codea which can be
located at any address. Handles nearly all BASIC commands.
Saome of the features unigue to this compiler are:
1. Noise generator (explosions, gunshots)
2. Mini sprite graphics
3. Selected Screen Scrolling
4. Special BEEP commands
5. Special INPUT statement and nomal INPUT statement
6. Fillthe screen with current altributes, and many more, too many
Io mention.
All this for only £7.99

SIEGE

Sorry 16K users, this game is for the 48K Specirum only, since it
uses over 15K of machine code. You are a top Brilish agent and
have been sent on a retraining course. As part of your training, you
are senl to a large country mansion, where all your skills are
needed to break up a seige. The temorists can use secrel pass-
ages between rooms bul you are provided with a fift. Unlike most
other games the gun fires real bullets, which have a realistic Irajec-
tory, instead of laser bolls, eic.

The game also features a PRACTICE MODE where the termor-
ists bullets do not kill you, a DEMO MODE where the computer
controls the agenl, and a REDEFINE GAME facility which allows
you to change the game 1o suit YOU. Eg, changing the keys used
in the game or changing the stock of ammo. allowed, elc.

mmhmmhmmmwm.
Send cheque/PO to:

Wye Valley Software

PARTON HOUSE, KINNERSLEY, HERTFORDSHIRE HR3 GMX
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CLASSIFIED

CALL DIANE DAVIS ON 01-437 4343 FOR SEMI/DISPLAY ADVERTISING

Semi-display —
Lineage — 20p per word

£5 per single cc

CBM 84 SOFTWARE. On disk, Wit-
ness, Deadiine, Planstfall, Infidel, each
£20. Jumpman, Temple Apshai, Murder
by Dozen sach £15. On cassatte Mid-
way Campalign £10. Firefighter, Adven-
ture Quest, Colossal Adventure, each
£5. Telephone 0402 30250 after Gpm.

SPECTRUM SAVERS
Chuckie Egg ABA 550
Alchemist Imagina ) £4.35
Duath Chase Micromega £555
Hunchback 080 E]E

Wimpy n L
H{iuu Microsphers £4.90

[
Birds & Bues  Bug-Byte i@ £4.90
The above prcas all mm:ma packing.

155 Sanctuary Way, Grimsby,
S. Hum &

TOP 100 Spectrumn games, two for the
price of one, Beedus Softwana. Tel,
01-854 T177, or 01-006 D448,

SPECTRUM 18/48K, “Raqusl” pre-
sents her games pack for ages 16 and
over only (state age when ordering).
Still only £3.50. |. Brooks, 17 Malvern,

WHY PAY SHOP PRICES
FOR SOFTWARE?

Leading tites for electron, BBC
CBM 64, VIC 20, ORIC,
DRAGON 32/64,
MEMOTECH, ZX81,
SPECTRUM.

Send large S.A.E. for

list to:

ANNE SINCLAIR LTD,
6 MAIN AVENUE,

MOOR PARK, MIDDX

ELECTRON 9 COMMODORE 64 soc-
cerclub boss. 88 teams. Full league
table, match commentary, injurles efc
and only £2.99. D. Spencer 230 Low-
grange Avenua, Billingham, Cleveland.

CLASSIFIED
ADVERTISING
RATES:

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

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

Conditions: All copy for Classi-
fied section must be pre-paid.
Cheques and postal orders should
arrive al leasl two weaks before
the publication date.

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

ZX SPECTRUM 16/48K
“POKER-BANDIT"

NCHSOFTWARE presents Fruit
Machine (Spectrum 48K) M/code
action with all ihe "Pub” machine
features. Nudge up and down, holds,
gambiles, etc. Only £5.50 inc p&p to:
NCHSoftwara, 189 Medhurst, Two Mile
Ash, Milton Keynes, Buckinghamshire

GUARANTEE WIN easy o use horse
prediction. Monay back il not satisfied
£7.95 Poits, Butterlly Softwars 118
MNewman Road, Exeter, Spectrum.

UNIGUE SOFTWARE |
SALE OF THE WEEK
HUNCHBACK-OCEAN
E4.08 lor lest 100 mall orders
Send chequoPO & state machine
18 CLOVA RD, LONDON E7 AH

ITINGS with real confidence
*METHOD", tof
it, 80, 1T'S GOT TO BE YOUR BEST
i this I8 & very

a WiWen
HOW™

QUALITY EXTENDED BASIC games
for Texas 98/4A: Rock Storm,

East Barlin, £3 sach. D. Milloy, 13
Woodlands Drive, Crossford, Fife.

BETTING TO figures. Comect stakes
for two against the field to win any
desired amount. Casssits for eleciron
and ZX81 £5 from W.J. Davies, 57
Davenport Road, Sidcup, Kent DA14
4PN,

20 1K ZX81 GAMES
On cassette for £3.95 Inc. Games
inchude, frogger, h:nl:;rml?umln.
sand to 25 Wall Deive, Holywell,
Whitiey Bay, Tyne & Wear,

VIC 20 UNEXPANDED. Pinball, Hires
Graphics, 4 Flippers, Hi-score, full
sound and morel Only £1.99 inc lisl of
30 other games. D. . 230 Low
Grange Avanua, Billingham, Cleveland,
DRAGOM 32/64. Super games cassel-
te comprising Pakman, Connect 4,
Championship darts. Send £3.50 o W.
Fenton, 10 Ashiar Close, Chell, Stoke-
on=Trant ST6 6UP.

WHY PAY £5-£10. It's a mythlary
adventura for 48K Spectrum. Totally
mind blowing. Only £3 by return. Myth-
soft, 84 Elland Road, W. Yorks HD&
20R.

[ CLUBS |

RELIABLE SOFTWARE exchange,
Spectrum, BBC, Commodore spacial-
ists. Free membership. Exchanges £1.
SAE for details: Alichange, S.E.C., 35
Foredyke Avenue, Hull HUB 0DS

At fast you can axchange your
old software by mall through the
interchange club which offers
you:
:Irg; .'s nﬁbiw includes oo
75p-a 0
w an nxml BEbCion llul wﬂwﬁﬂ
currenily on our sxchange 9
* wﬂwfaw for Spectrum, C:;Em.
VIC and ZX81 users we have the bigpest
sodachon and the lowes! charges,
Send S.AE. lo: Interchange,
17 Westminster Drive, Grimsby,
S. Humberside DN3 44TT

BBC SOFTWARE
LIBRARY
Why buy tapes when you can
hire ;Eul.n 7 for the same price
Me pr?ip éaelaﬂﬁ. Tapes £1
¥ . Calalgoue growin
23F‘||"||’l‘iga: E. Tucker, v
8 Spri Estate,
Grimston Rd, Sth. Wootton,
King's Lynn, Norfolic

SOFTOPTION. The Specirum software
swopshop, swop your cassettes for just
£1.00, SAE for details. Softoption, 8
Wyre Sireal, Ashton, Preston, Lancs,
PAR2 2R0

COMMODORE 64 softwars fbrary.
Two weaks hire £1. Annual mem-
bership £5. Stamp for list. Les Wilson
(CC), 100 Blenheim Walk, Corby,
Morthants.

ORIC SOFTWARE LIBRARY. Two
waeks hire £1, Annual membership £5.
Stamp for list. Les 'Wikson (OC), 100
Blenhaim Walk, Corby, Norhants.
AXE SOFTWARE. The software ex-
change club for Spectrum, 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 to Hire-Soft, 113
Broomfieid Road, Marsh, Huddersfield
ACE SOFTWARE CLUB. Swap your
Spectrum softwara for £1 a swap. Frea
mambaemship. SAE for dalalls to; ‘Pop-
lars’, Foundry Corner, Aftieborough,
Narfalk.

I UTILITIES I

ZX POWER PACKS, 0.7A and 1.2A.
Usa in parallel for stabilized voltage,
£12.50 incl, P&P. Phone Bristol
423195,

RESEARCH CARRIED OQUT into the
best home compuler lor you write for
detaits to Parker and Gibson, Computer
consultants, 92 Royal Crescent, South
Ruislip, Middx.

ADdress...........ooerrssrsrnss

M R S

R R R R

G T e e e B AL
Please cut out and send this form to: Classified Department, Popular Compuling Weekly,
12-13 Litlle Newport Streel, London WC2H 3LD.
----------.----------------'

B e

""""P""""'FF""""‘
i Here’s my classified ad. i
: (Please write your copy in capital letters on the lines below.) :
fi [
& [
0 — B
[ |
[ ]
] Please continus on @ separate sheet of paper | ]
B Imakethis.....cccoocrnnnn. WONDS, &t ...ocovrrvnrsssnmsnes perword so 1 owe YOU £ ....cccoeenversnunne, [ |
. L, e R s L R SLTE & I
[ | [
[ | |
| [ |
fi L]
fi [ |
[
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SPECTRUM UTILITIES 48KNK

Soeven micote. menu driven ullibes o e

HASK prograrmmmer,

TELESCOPE e
710 h'l a program.

-umsmlﬂﬁ Comtructon of Long muls:

L] oy

% VARIABLE sub allows substiution of

ramadical Bne refn. by & Wi

« REMMILL doieton & FEA stali-mems.

LR

* RENUMBER ol or parl of e progenm incl

GOTOs, GOSUE's, RESTORE's eic

Entrias ke s@ve grog LINE 1007 &M Bcoegiog

Ling ipls uming varisbios are inchcaled by A

Ranhing (7).

mi D reduce e

LR ]
& BLOCK DELETE any rambor of linoe, waming
s gven bolom
Lints redicred bn by DOTO's el
» AEM FiLL croabos i FEM ai bne § of moured

-Emgﬁhmm“alw
eurrand v,

wrr Exhinaivn, Smor Tagping & v
i Suppots IX printer *#
B2 ne "'";5"5-“" Chemuns’

i
JATBOFT, BORENTO,
SOMERSET TAT OAS

(S)TOP SECRET(S)
Simgdy the sstmuts UTILITY, whether you're Seginning
hasic or masering machine (ode
fotsing- (i) @ wachne code routine 16 STOP and
ol maching code of hasse Program, e
schvaty the routioe, load I progrem,
hoyd. Oocw 5 . you' & In
advancad  HEADER READER, grving

igraticn

o and
shout the methods eRed
[ naiy 0 koap (heir SE

i CHETE HIDDEN.
wiocatabds uAder E0ftware comirgl, lsaving
program arma et I you wisk)

for £5.54 0

SPECTRUM SPEEDYLOAD. Halve
your walling time! This shorl program
lats you save/ioad at 3,000 baud. Easy
o use with any tlapse casselle
(4Bk) £3.95. Ness Micro Systems, 100
Drakles Avenus, Invemess.

“MICRO-PRINT 85"
An outstanding SPECTRUM utility — lets
gaisrt from SIX type-sims in your
i6 or micode software. You choose —
wither 85 characters-per-ling,
of 64 characlers-per-ling,
or 51 chamacters-par-iine,
or 42 characters-per-lina,
or 36 characters-per-line,
of 32 characiers-per-iing.
Thi six pitches are constantly mixatle onio
¥l 24 screen lines. Lprint and a 1-24 ling
GOPY included, all from just 1100 bytes ol
mapic 280 maching-code! Get your 16/48K
cassetts plus Demo for only £5.00 from
MYRMIDON SOFTWARE
PO Bax 2, TADWORTH, Surrey

SPECMON

e v e e e o o ok

The best monitor
program available
for your Spectrum.
Only available from
Tomorrow Software
231/233, Denman St.,
Radford, Nottingham.
Price £9.95 Inclusive

SPECMON

e & &8 8 & & & & & 4

MASSIVE IMPROVE ALL

PRICING
BUILDING WORKS
INPUT - current price labour, plant
and materials. OUTPUT — net unit
rates, material costs, labour/plant
costs, conslants. 48K Spectrum
only. SAE for details, Spectrum
Pricing, 22 Westwood Drive,
Bourne, Lincs, PE10 SQH.

SELL SOFTWARE
"\lﬂh of phane now for our current Software

We want sgents in all arsas. to sell tapes 1o’
their Iriends. associaies, clubs, eic
:::rﬂnﬂnm commission on most ol our
Tel: 0445 745538 or wiile ta:
WEWSOFT, 17 BROAD STREET
BARRY, SOUTH WALES

MAKE MONEY!

MCcR0S
ACORN/BBC, SINCLAIR, COMMODORE,
ORIC, MEMOTECH, DRAGON + LYNX PER-
SOMAL COMPUTERS.

Wi have 8 very wide range of software, bovks

and accossofies, including over 200 Gtles hor
the Specirum along, Send SAE for free lst.

LEARN TO PROGRAM your Spactrum
al hame n comfort under expert gui-
dance. Send SAE for details or £10 for
the first six, Week's tuition to *Spectrum
Programming”, The Oid Toll Houss,
Saich, King's Lynn, Norlalk, PE33 08D,

)81 SOFTWARE. Fast load test and
alignment tape progmerge. ZXTK
Mcoder, Chess, the fast one, ZXDB
Quicksave 16K and B4K GULP2 £1.80
each incl P&P, Phone Bristol 423195,
IDEAL MOTHERS' DAY GIFT! Shop-
ping list program for ZX81/Spectrum
16/481 with printer. Only £3.95 from SD
Systems (PW), PO Box 24 Hitchin,
Herts. SAE full catalogue.

Tnfat'l‘lﬂ COMPUTING
i L r: For accountants efc...... 26
- With RS232C

Addrass ory prini-out £9
Spectrum
index; Loads trom Miero-

[ : Two od
ammes for children.... E5
All programs are Microdrive compatible.
CWOQ to: Tardis Computing, 4 Preaton
Gardena, Iford, Essx.

SPECTRUM CURRAH speech only
E20. Also software, froggy packman,
spacvaders, snaka by the connect four,
£1,50 aach. Tel; Corby 66808 after
Tem.

* 34 SOFTWARE *
Design anything from a lar adarm
o a computor, with the anced

Circul signer. It has 8-Modes,
m-sr_l%. pm—ElHrud functions and a
| cirgull repest. Prinl or save all

Fm oasily, Am; only 213
coniract: 53
th

MNaw Stevenson, Lanark-
shire ML1 4JY. Funs only with Simon's Besc.

DISCOUNT SOFTWARE
FOR ALL MICRO'S
PHONE FOR FREE LIST:-
01-646-1601

COMPUTERISED NEWS System.
Newsagents accounts lor Sinc-
lair Spactrum, £19.95. SAE for details.
Willowbank Compuling, 42 Lawson
Close, Warringlon, Cheshire, WA1
4EG.

BIG DISCOUNTS
We can supply almost amy make of compitar
. Software wiiiity, hardware or book for
mmm. V120, Commodors B4 or BEC.
Hundreds of ties at up to 25 per cent off
AP sand large 5.A.E NOW!
Rainbow Systema Lid., P.0. Box 42,
Hurrogste, N. Yorks HG2 GJW.

SPECTRUM 48K @ £124.99
MEMOTECHS500 (@ £249.99
MEMOTECHS512 (@ £289.99
VIC20 PACK @@@ £138.98
COMMODORE 64 @ £199.99
EPSONHX-20 @@ £401.75
EXCESS HP-85
STOCK AT HALF PRICE
Add €5 P&P. Price includes VAT
(Accass and Barclaycard welcome)

| RUFF

PENNINE COMPUTER CENTRE
WE HAVE NOW MOVED TO:

30 BURNLEY ROAD,
ACCRINGTON, LANCS.
Tal- 0254 390424
OPEN MON.-SAT: 10,308m-9.00pm,
SUN: 2.30pm-8.00pm.

I HARDWARE I

HOME ACCOUNTS. Put your housa in
order| Probably home computings best
usel Comprahensive coverage of bank
accounts, credit cards, HP. Inbuilt
acouracy check, Records all transac-
tions. Protects cashilow for any period
ahead. Available for CBMB4 or Vic 20.
E7.50 or frea details from K. B. Com-
puter Services (Dept CA), 2 Hazal
wood, Windmill Hill, Brixham, Devon,
Tel: 08B0 45-55532,

*%% FERTILITY PLOTTER %%
For pregnancy planning and natunmal birh
control. Also includes inferactive guide to
growth before and after birth and child-
hood linesses. Only 48K Specirum, Sand

chequaPO (E3.50) to:
MEDIDATA, PO Box 26, London W9 98W.

DISK DRIVE FOR BEC MICRO £85

Limited number of ex-equipment bam drives
with warmanty, formatter and two Fuli disks &1
£395 including VAT. Cable kit £17. Carriage,
Insurance £8. Brand-new drives complate in
cablnsts also avallable.

Phons Lynds, Aylesbury (0296) 630364,
BI1445, BI1424, or writa to: Helistar Lid,

SOO000

| DEALERS I

THY US FOR SOFTWARE
CHM 84 SPECTRUM
UNIGUE BUY-BACK TRADE-IN SYSTEM

THE OML

SAE for detalls. Siate o
JAYCEE SOFTWARE, Fm n&E;aN
B4) (NO STAMPS), FORRES 1V38 ;

SPECTRUM 10/48K
(+ ZX Primter, for full use)

SHOPLISTER
1. Mokas the shopping lksi simple and
aificiant,
2. Holpa o save monay,
3. Easy 1o use and update
Only E3.95 Until 25.3.841

From: HOME MICRO SOFTWARE
45 Claveland Drive, Fareham, Hants.

Chequea/PO to D. J. Macey

MONITOR 12in green scraen Sanyo
DM2112 composite input, used twice,
still in box. £75 ono, Phone Wakefield
0924 270584. Would deliver reason-
able distance.

SWAP BINATONE 40CH, hand held
4wch for u Speech, FDS keyboand,
digltizer or other Spactrum Add on, or
sall, £35 ono, Chris 01-979 5047.
(Teddington) 9-5.

Tel: 0782 638911

TEMEBE

WARP  CBM &

S.AE. for lists.

Enter the world of COMPUTER CABIN
oy 24 The Parade, Sliverdale, Newcastle

Official Acorn Dealer @ BBC Service and information centre for
Staffardshire. Send 50p for full catalogue.
CABSOFT Time Warp for the 48K Spectrum and now the

Only £6.95 including p&p (Cheques payable to 'Cabsoft’),
Meamatech version available now, PT.1 £6.95.
JAYTRONICS SPECTEL enables your 48K Spectrum fo store 500 names
plus tel. numbers for instant recall. Softwara only £6.95.
Hardware — £2085 gives suto-dial plus re-dial (simple connection
requires GPO approval). Cheques to "'JAYTRONICS'

BAZ'S BARGAIN BASEMENT Spec, radio/amps £6.95 plus £1 pAp. BBC
spares plus compuler cables & leads for various makes of computers.

POPULAR COMPUTING WEEKLY
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[ MAGAZINES |

BUSINESS SOFTWARE

U,

DRAGON USER
To make the mos! of your Dragon you
need Dragon Uaer — the indepondent
magazing for Dragon owners. To make
sure thal you receive o copy of Dragan
User regularly subscribe duect to us. A
year's subscription costs £10 lor 12
issues [oversans rates avallabie on appli-
cation). Send a cheque o postal order
made payable 1o Dragon usser, and
sccompanied by your name and address,

jo Dragon Usar, Dapat-
mant, Dakfield House, Parrymount Road,
Haywards Hoath, Sussex AH16 3DH.

| BOOKS |

HOW TO MAKE MONEY WITH YOUR
MICRO Capitalise on your invastment
In your computer. Thesa two informa-
tive manuals unlock the money-making
potential ol your microcomputer. Use
thesa straightforward, businessiike
books to determine what your needs are
{o bulld a profitable business — full- or
part-time. The two Volumes — Your
Fortune In the Microcomputer Business
— @fe writtan by a successiul computer
entreprenaur and are big sellers in the
USA. Take the Intiative. Order your
coples now. Send £31,05 by cheque or
your Accass of Visa card number lo
New Era Press, Lambourne Wood-
lands, Newbury, Barks

I ACCESSORIES

COMPUTER CASSETTES
C-10 — £3.60 FOR 10
C-15 — £3.80 FOR 10
C-20 — £3.90 FOR 10
Post & Packaging — 90p ON
10.

Dobermann Securities,
2 Market Street,

Hednesford.

SPECTRUM OWNERS.Keep dust out.
Protect that clrcuit board connector.
Clip on the new mouided plastic ZX
Protector. Covers the circuit board
connector only. Send £2.95 to Seward
Supplies, Thurdon Cross, Kilkhamptan,
Bude, Comwall or SAE for further

C}det electronics

PROGRAMS

FOR THE SMALL BUSINESSMAN ten
useful Spectrum Programs including
costing, pricing, invoicing, labelling etc.
on cassetie £4.95, Tel; 021 351 2370.

[ FOR HRE |

SPECTRUM BIOLOGY, 4BK, 2 tapes,
4 programs, O/CSE, complete study!
rovision course. TEACH and TEST
modes, graphics and sound, Full in-
structioins. £8. Blakelow Software, 242
Mewcastle Road, Nantwich, Chashire
CW5 TET.

| WANTED |

HIRE A COMPUTER from ZX81 up-
wards for a week or a year, We also buy
and aull second-hand computers,

Computer Services, 294a Caledonian
Road, London N1 1BA. Tel: 01-607
0157.

WANTED QUALITY GAMES
and utility programs for any Micro. All
programs considered except ZX81
Instant cash plus royalties. On &l
programs accepled with a view o
distribution in UK, USA and Europe.
Pease enclosa SAE for return of tape
Dream Software PO Box 84, Basing-
stoke, Hants RG21 2LB. Tel: Basing-

75 T |
[ _FOR SALE ]

ZX PRINTER for Spectrum. (No power
pack included). 6 months old, £25
delivered. Address Manager (O.C.P.)
£5. York 763875,

COMPUTHINK. Double drives, cantral
board and lead £300. Doiphin BDS80
Printer £176. I-EEE 4BB/RS232 inter-
face unit E75. 2-metre leads £10. All
Commodore Pet. Leics 673536
MEMOTECH MTX500. £225 or ex-
change Spectrum plus cash. Botley
(Hants) 6143,

I EXHIBITIONS I

WALTHAMSOFT "84

[ SERVICES pem -
COMPUTER PROGRAMS COPIED M o T o garns, Wy, O £
1=7 minutes from 33p; 7.1-13 mmﬁwmlw |mﬂﬂmmm1m
minutes from 41p per cassetia, in- i 5 5 about your
cluding VAT and library case. Tel: Pﬁﬂ; D R St
M.G. Copies, Bumtwood 75375 MEC-100. Send sample lo:
(24 hours). P. s (PCW), 88 Poplar Cres,
Shipley, West Yorks BO18 ZHH,
Hl}am rs: for il out
units. !q Vic 20, GBM B4, C2N
izlors, kst

axpariance servicing Sinclair compuler
products. Prica Including p+p ZX81 —
£11.50; 16K RAM — £9.95; Spectrum
— £18,75. Sand with cheque or P.O. to:
TV service of Cambridge Lid., French's
Aoad, Cambridge CB4 3NP. Tel: (0223)
311371

COMPUTER SERVICE AND
REPAIRS

SPECTRUM, COMMODORE, BSC
ENFIELD comumcmons
135 High Strest, Ponders End,
Enfield, Middx,

Tel: 01-805 7434

EDUCATIONAL
SOFTWARE

TEAGHERS AND STUDENTS OF FRENCH!
Programme of 15 FRENCH
CROSSWORDS (Spectrum 48K
and ZXB81 16K — stale which)
£6.95. Suitable Form 3 to O-level,
Also ma to teach TIME in
@rman or Spanish (stale
which— 48K 5 i only) £4.95.
Cheques payable to M. Mckay, 25
Knoxhill Avenue, Prehen, Londorn-
derry, M. Imstand.

SPECTRUM/ZX81 MATHEMATICAL

rams — simuttaneous linear equa-
tions, non-linear equations, integration,
diffarential equations, derivativas.
£3.95 each or SAE. for detailed cata-
logue. 28 Bingham Foad, Sharwood,
Mottingham.

EDUCATIONAL SOFTWARE for 48K
Spectrum. GCE Q/CSE Physics, six
programs £6.50, chemistry six prog-
rams £6.50, or both tapes E12. Think
Tank, Dept. PCW, 35 Wellington Road,
Wimbledon Park, London SW18 BEQ.

WITH TED
i "v#mmml iy e
rateral programa
ONLY

lmmmwmﬂm%m
oon, ummmmmwm

ratiany
lﬂl-hﬁhllﬂ_ Faphica, smasing ek
e e e

Compatible with Cormh Microspsach usit. Doa't
delpy! Oriw mday!

mmﬂzﬂd‘ﬂlmuu
4, Mioran
PLAYGROUND SOFTWARE
23 Egerion Food South
Choriton, Mahchaster M21 1YP

EEar AQUARIUS AND HOW TO GET THE MOST
1 'h*'lllln' Parade
CRANHAM MAIL ORDER ONLY
Essex RM14 1DZ SAE FOR FURTHER DETAILS

murmmmmmm
BUIIIBHOFB!G!IIEBPAGK1
mm

BOOK NOW IN STOCK 25 95

Bomber, Hi-Lo  £4.95

VIC 20 swap 16K Chess, Calcha
Snalcha, Wacky Waiters for other
gamss. 551 4852,

_L

SUMSHINE
[ ] gn_'l_i'hnu AUhars o mdw 1S B0 00 10 gE
highly anglnal end successtul book range
Exgaripsiiad angd frrgt e auihors 2 imneted (o
submit manescnpls meas o finkds of inferest
Fill details of what wo can oller lrom David
Lawrence, Book Edilor, Sunshine, 12-13 Lifile
Newport Streel, Londen WCZR JLD.

Sunshing Publishers o Popular Compuling and
Dragon User

NTED
ENIGMA (SOFTWARE) LTD require
pari-time and freelance games and
utility programmers (all machines).
Lump sum andior royalties negotiable,
Contact us at
208 Aigburth Road,
Liverpool L17 9PE
Tel 051-727 8050

Computer Swap

01-437 4343

Free readers enirles to b
or sell a computer.

Ring 01-437 4343 and give
us the details.

BBC MICRO 0/5 1.2 exchange
Meamotach MTXH512 plus £45 software
ar sall. Tel: Andover (0264) 54038,
COLOUR GENIE software wanted.
Good royalties paid for oniginal prog-
rams, Apex Software (PCW], Hastings
Aoad, St Leonards-on-Sea, TN38 BEA.
Hastings 53283

Dragons for sale

DRAGON 32 and joystick, light pen,
£60 worth of the best software, books,
dust cover, atc. Value is £280. Sell for
only £120 ono. Tei: Reigate 47438
avenings.

DRAGON 32 FOR SALE. Two joys-
ticks, £150 software (Microdeal, Dragon
Data, efc). One cariridge, casseite
recorder, allleads, all Dragon user
mags, worth £350. Sall for £180. Tel:
0444 452451,

DRAGON 32 FOR SALE. Excellent
condition with joysticks, light pen and
nine games, Dragon Trek, Frogger,
Donkey King, etc. Bargain! E180 ono
(worth £330). Phone 01-485 6486 even-
ings.

Commodores for sale

VIC 20 BOXED. As new, plus C2N and
books plus software, many sell sapar-
gtely. £115 ono. Contact Kenn Green.
Tal: Chertsey (09328) 85031,
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VIC 20 plus cassalte, Introduction to
Basic, two advenlure games. 5 games.
£150. Tel: 01-B08 0777 evenings.

VIC 20 plus cassstle and joystick and
lots 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

SWAP SPECTRUM 4Bk, real
keyboard, speach synihasisar, cassal-
te recorder, and £400 of software, lor
Commodore 84 and cassette unit, or
sell for £250. 35 Nicholas Court, Thomp-
lands, Northampton, NN3 1YP.

WANTED, BBC Micro plus accessor-

ADVENTURE

Micro: Spectrum 48K

Micro: Sinclair Spectrum 48K
Adventure: (1) Ship of Doom, (2)
The Hobbir

Problem: How do | insert magnetic
kev into keyhole, (2) How do I stop
gefiing recaptured having been car-
ried throuth the Goblin's Dungeon

ies. Tel: 0494 713703

DRAGON GAMES fo swap, over 30
games, Microdeal Marrison, Salaman-
der atc, Arcade Adventure Educational,
For list write to P, Lewis, 32 The Firs
Mold, Clwyd. N. Wales, or phane 0352
59884

after Gpm

FOR SALE OR SWAP large range of
Wi 20 softwars including all 5 Scott and
Maning adventures. Ring Andy on 01-
B41 DE7T5 after Spm.

SWAP TASCO 100 mag telescope, for
16k switchboard Ram for VIC 20. Tel:
01-855 6228.

WANTED, Dragon microtali, inc: Docu-
mentations. Tel: 09326 7355, ext 4058,
daytime.

SWAP Everest Ascent adventure pack
1, for cther CBM 64 games. Tel: 0782
837817

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

Adventure: Espionage Island
Problem: Can't get past the tank
and can’t climb the ledge.
Name: Mr Alan Bennett
Address: 21 Wimpole Streel, Liver-
pogl 7 L7 20P.

Micro: Commadore 64
Adventure:Heroes of Khan
Problem: [ can't seem 1o get past the
bear, which is the swamp lizard?
Name: Jason Dore

Address: 3 Park Drive, Wickford,
Essex.

window. by Thorin?

Name: John Hedges

Address: Flar 5, 55 Oxford Road,
Litlernore, Oxford OX4 40R.
Micro: Lynx 48K

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

Address: 81 Derby Street, Chadder-
ton, Oldham, Grearer Manchester,
OLY THI, 061 633 7988.

COMPUTER SWAP

COMPUTER SWAP

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

Computer Swap entries are k-
mited to 30 words. Either fill in

the accompanying form and send

to 'Computer Swap. Popular
Compuring Weekly, 12-13 Little

Newport Street, London WCZIR
ALD or telephone 01-437 4343,

All software offered through com-

puter swap must be in original
condition and for private sale
only,

Warning: It is illegal to advertise P TSP
Telaphone.......ucsemsessrersrerrisssssaasesan

pirated software.

RN E AL RN EA R

N S PP TP
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. and

Your microcomputer stockist for 3 3
South Yorkshire and North Derbyshire S p e Ctl’um 3

COMMODORE 64, VIC20, ORIC, : -~ on
DRAGON, ZX81 and SPECTRUM | a’r Bt
' AT 24th March  $
APPOINTED DEALERS FOR ; H
HEMOTREE MUXCERES : PUDSEY CIVIC CENTRE = §
We stock a large range of software, books and s :
accessories for most of the above machines j DAWSONS CORNER, STANNINGLEY 1
) NR LEEDS 3
DEMONSTRATIONS and ADVICE given with plea- RIS PPt Lowh: wid Srord) i

sure or try our efficient mail order service. Send SAE ] Admission: Adults 75p, Children 50p

for list. (Please state micro) : 10am 1l Spm
MHAHI’JVIgARE. SOHFTII':?RE, EGOK.?{ AND
COME AND SEE US AT GAZINE — EVERYTHING FOR ZX USERS
172 Baslow Road, Totley, Sheffield $17 4DR ; . o Bt ’
Telephone: 360295 For tables contact h;lf:t; ligmnachra 0532-552854

WANTED: MEMOTECH MTX PROGRAMS. 1 NEXT FAIR BOLTON SPORTS CENTRE, MAY 12th E
WE WILL BUY YOUR COPYRIGHT OR PAY TOP ROYALTIES e L . ]
50 POPULAR COMPUTING WEEKLY




c: commodore

FROM THE SAME FACTORY AS THE C2N-THE
DOSHISHA 64/VIC 20 DATA RECORDER

(no interface required)..................... £29.95
64 TAPE TO DISK TRANSFER UTILITY..... £9.95
COMMODORE 64 Inc CASSETTE DECK £229.95

All prices inc. P&P

EVESHAM MICRO CENTRE

CROWN COURTYARD, BRIDGE STREET
ALL SOFTWARE PURCHASED FROM EAGLE MAIL awec e .
INCLUDES POSTAGE AND PACKING ORDER EVESHAM, WORCESTERSHIRE (0386 49641)

AND ARE CHEAPER THAN RECOMMENDED RETAIL PRICES | ONLY EEESENN Access and Barclaycand orders accepied over the \olephone

GAMES FOR

IUS %

UNEXPANDED MACHINE

Gamespack 1 contains — Bombadier, Fruit Machine, Hangman,
Alien Descenl, Escape — £4.99

Gamespack 2 conlains — Dungeon Adventure, U-Boal, Goll,

THE TYPIST

TURNS YOUR DRAGON INTO A SIMPLE WORD PROCESSOR!!

You can now write professional quality letters on your printer. Your
keyboard becomas a typewriter with full upper and lower case
charactars. Features include full on screen editing, change, insert or
delate any character will file or retrieve data from mass storage

1r'!-:;::.lum summmaw;&ruﬁ ;;?.”"é”j‘é“"" plus much more. Starcatcher, Moonraker — £4.89
VBIrsh £6.95.
Plus Pontoon, Can you beat the dragon? Full colour graphics, both SPEGIAL OFFER
hands on screen. qunmﬁoﬁ:fn;.ig:ncardmcka.mm automatic BOTH TAPES ONLY £7.99
Ll = . ;

. Din to Din or Din to Jack = £1.75

And Hi-Low based on the ular TV game, can you predict the next
card. Very hard, very sedictive, CHEQUES, POs TO
Pontoon and Hi-Low are on tape and cost £4.95 aach
QOur prices include post and packing and VAT MERCURY HOUSE

PO BOX 157, MANCHESTER M&0 1PP

SOUTH MOLTON COMPUTERS O Y e e 4 o e e
DOOTSON HOUSE, SOUTH MOLTON, NORTH DEVON, EX36 4EJ
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r,,_ I Quality ZX SPECTRUM Software
o HISOFT PASCAL 4T

IM1WWWWMMWM1PW' « « Using he
Micro — Autumn 1

“Thisisa imprassive product . . . of benefil 1o any Spectrum prograrmmer . . . David

Batton ZX ING AugySapt 1983

Hisof Pascal supports FOR . DDW'HILE . DOy, REPEAT . . . UNTIL, CASE . . . OF,
INTEGERs, REALs, CHARaciers, RECORDs, CORDs, POINTERSs, SETs, ARRAYS olc, otc. — i
um.TmmuH.Mummnﬂmduthmmh
lie\mlnph'un mmﬂmemﬂwﬂmwmm

HISOFT DEVPAC 3

- If you wriie in Msching code, DEVPAG - it is the bost cumently on the
market” Adim , ZX SOFT in Which Soplember 1983
I.wtnutmuﬂuslumnlhlnl Tmmmmwmumcmmmm mnm\:mnevxc';
L H. ‘s, Boots, vt powwl assamider with conditional assembly, assembly
mm’mh.:'mmw cmuu vary large code files), ORG, EQU, DEFB, DEFS, DEFW, DEFM,
retall chains and all good mbngm hhdﬂmnﬂdhiﬂﬂ,ﬂhkﬂwm:wwu
mruvpfngmm But it dopsn! stop there: DEVPAC 3 also includes an incroditle

dsbuggordis-assembler giving you a 'from panel” display of the ZB0 system and allowing

axisngive debugging of your machine-code program, mﬂﬂm
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fo: Sunshine Books, 12-13 Lifie Newport Sireel, London WC2R 3LD. ' Hisoft DEVPAC 3 (2X SPECTRUM) £14 inclusive

I Or phone your order through on Access Mastercard 01-437-4343 I (HowBraln £25

Lk #STOP PRESS « %+ Hisoh Paacal for the SPECTRUM now comes completa wih a

Name__ . il - Turtle Graphics packape aliowing fast and sasy production of comples graphic desplays
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EAT'EM UP

After months of delay Hurg is
available. This is & games de-
signer in roughly the same
general area as Quicksilva's
CGames Designer, but with a
number of significant features
of its own.

Like Games Designer you
use a series of menu choices to
design a game to 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 Games Desig-
ner is a sensible thing to
attempt.

In terms of range of options I
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 lype games.
The graphic movement looks
not quite as smooth on a first
impression, but is still more
impressive than a good many
Spectrum pames currently
being marketed.

Probably not a competitor
with GD, rather a comple-
ment, which is good news for
both Melbourne House and
Spectrum owners.

Program fHurg

Price £14.95

Micro  Specirum 48K

Supplier Melbourne House
Castle Yard Howse
Castle: Yard
Richmond
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LIGHTWORK

Killer War is the latest prog-
ram from Alligata software —
acompany building a fair repu-
tation for Commodore soft-
ware.

It is 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 actien packed stuff
with good graphics and sound
effects but then with the facili-
ties on the Commodore 64
you'd hardly expect anything
else, would you?

Program Killer Wart
Price £7.95

Micro Commodore 64
Supplier Alligata Software

178 Wesi Street
Sheffield 81 4ET
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KILLER BIRDS

Thunderhawk is the best ver-
sion I've seen yet of Phoenix,
on the Spectrum. The problem
with previous 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 Phoenix fans
should love.

My only quibble is that your
ultra powerful spaceship with
which you are blasting away at
the birds, looks rather large
and clumsy — hardly the sort of
sleek battlecruiser we macho
arcade types have come to

expect.

Program Thunderhawk
Price £5.95

Micro  Spectrum

Supplier Lyversoft
66 Lime Sireer
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 suppliers.

However | 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 casselie,
the latter being loaded in four
parts — a side of each of two
casseltes for each stage. Epicis
hardly the word.

The plot basically requires
you to shoot wave after wave of
aliens ecach with their own
characteristics and vulnerabili-
ties. You are not able to load
later stage cassette sides with-
out mastering the first level. By
Atari standards and given the

WAREPIC

vast amount of program, it's
cheap at £14.95.

Program Warlock
Price £14.95
Micro  Atari (32K)

Supplier Calisto Software
119 Bright Street
Birmingham Bl I1BE

s
COMPLETE

One of the most thorough and
indeed cheapest assembler
packages for the Dragon 32
I've yetseen is Ace Trace which
includes not only a monitor,
assembler, dis-assembler, but
also an editor and a trace
prﬁgram.

The program is writen 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-
ters,

The program comes with a
manual that is 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 Kingswooed Road
Shortlands

Bromley

Kent BR2 ONL
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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 is 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 1§
a range of differently scoring
objects in the garden for your
snake to eat (all right, 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.
Anotheér 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
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charging too much.
Program Willy's Revenge
Price £7.95
Micro  Dragoni2
Supplier Abacus Software
21 Union Street
Ramsbottom
Nr Bury
Lanes

RELEVANT

Optics is another BBC Educa-
tional program but it's more
thorough and potentially more
useful than most. In over 86K
of actual program — loaded in
several parts obviously — it
COVers more or less every re-
levant point about the subject
for ‘0" 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.

E

Optics

£9.99

BBC B

Compusoft

32 Watchyard Lane,
Formby

Liverpool

L37 31U

Price
Micro
Supplier

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. [n 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 to
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-Antics
Littlehome
Hawthorme Lane
Codsall

Staffs

BASIC TAPE

One of the big problems with
the Commodore 64 is 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 to 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 Basic.

Program Extended Busic
Price £18.50
Micro  Commodore 64
Supplier Duckworth/Bug
Software
The Old Piano
Factory
43 Gloucester
Crescent
London NWI 7DY

GERMAN FUN

German is Fun is the latest in
CDS Micro Systems' series of
foreign language tutorial 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
associate picture and words.
You can choose your location
— street, cafe, beach, elc, 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
German.

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 is all
technically well written so the
drawing of the pictures is slick
and impressive. Genuinely
useful for those of us who find
foreign languages baffling.

Program German is Fun

Price £5.95

Micro Spectrum

Supplier CDS Micro Systems
10 Wesifield Close
Tickhill
Doncaster
5. Yorks
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ON PARADE

I don't like Space Invaders. 1
never liked Space Invaders. All
those rows of aliens marching
back and forth like some idiotic
military parade. On the other
hand, I suppose you could
claim that I am a little untypical
in this opinion,

“N" Vaders is the first ver-
sion of this old-age pensioner
among arcade games for the
Aquarius and an excellent ver-
sion it is too, with all the
expected features like an occa-
sional 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
mike them seem less thre-
atening.

Program ‘'N'Vaders

Price £5.95

Micro Aquarius (+16K)
Supplier  Add.on Elecironics

Units 2 and 4
Shire Hill Indusirial
Estate

Saffron Walden
Essex CBII 3AQ
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Top 10 Book Ends

(E———
1 2{ . Flag "1" Z;nbnmp.mw {Thom-EMI} ww
ar 1n
2 {1) Alic 2 {2) Megagalactic battle &1 2 {2} Manic Sanw m AK
3 I Fight the sdige of ime (Lamasomy 3 ]51 Lol Tuuwﬂnj CAKE BAKING 5
(4] Lunar 3 (4) Wizard and tha 4 (1) Revengs of the Mutant L
5 f %ru-lschﬂ [ House) {Liamasg ; : -
6 (5] 30AnARack ‘c Snooker {Visions) 5 (7) MrWimpy : iocean) | With the likes of Hobbit and
8 {10) Pool & e i 7 6] Sae Shiste { "‘“‘”"""“_" Penetrator floating around its
o ?h%m 8 1) Geidnmner {LLnlmI: 8 (i) oo Petol oy (intarcaptoriiems) | SOmetimes easily forgotten that
» Al mauire 48K T e RSB mmww {imagine 10 {-) Hungry Horace ' (Melboune House) Melbourne House is partly a
7 London) Figias compiled by BoolsWebsiers compied by Boota'Websters) | book publisher. The latest
addition to its range of books is
. Book of Adventure written by
I 1 (2) Pocke! Aid PSR Computer and Video Games’
2 m Planetoids Acomsofl)  zyaq Keith Campbell.
Gonlta [Program a2 " .
4 {9) Chess (Acomso) 3 1 1) thugy Horace [Melbourme House It's a slim book but manages
§|§] s ML z Chsss (Micae®! | to cover a wide range, from
- H e tator m : 4 ught {Sonech) | adventure writing and history
o (8) Happer i 8 o 15 el tecone to reviews and listings.
I 10§} Footer [Progeam Power g z . ;M"*: The annotations to the list-
(Figures compiled by Micro Management, 2 9 (9} Frogger ml ings are very clear indeed and,
' ) 5 complied by Boots'Websters) | @SSuming you want to write
adventures of your own, are
-?tﬁ‘; R s very useful. The book has a
s sa: (Advanture International) & forWard by Scott Adams which
3 {4} Saaa's me count Comm) N Micro Book, Basic, Sound and Graphics, MeGreggor and Wat (Addison is basically an extended
e {Adventuns m't't':“ g 330_“ uﬂgnmwmvmnspmm.m ‘;IW metaphor on cake baking —
s . Circus [M!:]Senwm 4 8 :ﬂ‘vﬁrﬂdP o Tochniques on the Commaders 64, Lawrence E&.l&ﬂ\ino ah, these crazy Americans,
Enchucter sl u mpng . Book  Book of Adventure
-} Zarkil nlogom 8
s = AT 1 | e £493
b oy oo Micro  Spectrum/BBCICBM o4
Adventure Infermational Assgmisly L Leventhal Osboime)
10.(8) Pmrl . lpmm: 2 %?]. Commodore l::i?ﬁnﬂing Ihnnx:-i"::thmm it, Onosko {Pr-nt-lc--l-:nll‘ Supplier Melbourne House
'Cm compiled by Gilsts Compaters, '© ) (Figures compied by Watiord Techrical Booka Watiord 0623 23324 Prostel 28844 Church Yard
Birmingham 021 632 6454) y i b " (Last wesk's position in Tring
Herts HP23 5LU
This Week
Program Type Micro Price Supphisr Felix 8 Spectrum €595  Sollricks
Animator Ut BBC B £11.95 Screanplay Genealogy Ut Spectrum £12.50 Bel Tech
Chemistry Ed BaC £8.50  Beal Tech Graph Lt Spectrum £1489 Bel Tach
Chemistry 2 BEC BBC £8.50  Bel Tech Henry IV Part 1 Ed  Spectrum €595  Penguin
Database u BBC £1365 Panguin Julivs Cassar Ed Spectrum £5.895 Panguin
Genoalogy ut BBC £1250 Bal Tech Macbeth Ed Spectrum £5.85 Panguin
Graph u BBC £1489 Bal Tech Maths Ed Spectrum £4.95 Kilsoft
Kingdom of Hamil Ad  BBC £6.86  Acornsoft Mazecube 5 Spectrum €498 Pal
Moleculs 8 esc £6.99 Bridge Merchant of Venlce Ed Spectrum £5.95 Penguini
Tralalgar S BBC £8.00  Squirrel Newmarket 5 Spectrum £5.00  Richard Couchman
Alley Oops Arx  Commodors 64 E£7.98  Alirain Night Rally Arc  Spectrum £5.00  Spider
Bridge 5 Commodore B4 £7.98  Alirain Physics 1 Ed  Spectrum £495  Kisoht
Chemistry Ed Commodore 64 £8.50 Bed Tach Physics 2 Ed Spectrum £4.95 Kilsoft
Chemistry 2 Ed Commaodore 64 £8.50 Bel Tech Romeo and Juliet Ed Spectrum £5.95 Panguin
Cosmic Bounce Arx  Commodore 84 £7.50 Cable Supapunta Ut Spectrum £7.85 Red Rom
ut Commodore 64 £13.65 Penguin Twelfth Nigiht Ed Spectrum £5.95 Penguin
Gemes for Children Ed  Commodore 64 £9,85  Soft Shop Word Procassing ut £5.85  Kilsoh
Genealogy Ut Commodore 64 £8.50  Bel Tech Devil Craze Are  TIO8MA £8.00  Maple Leal
Graph u Commodore 64 £14.88  Bel Tech Hang Glider Pllot Arc TIOG4A £8.00 Maple Leal
Match Up Ed  Commodore 64 E£14.85  Soficholce Happy Ed  TI99-4A £6.00  Maple Leaf
Nursery Mightmare Arc  Commodore 64 E£7.50  Cable i Arc  TISSEA £5.00 SP Software
Star Commando Arc  Commodore 64 E£7.85  Terminal Phonics Tutor Ed  TIgS-4A £6.00 Maple Leaf
Tima Zone Ed  Commodore 64 £9.50 Softchaice Sky Diver Arc TISSMA £8.00  Maple Leal
Triad Arc  Commodore 684 EB.85 Sumiock Spelling Ed TIGS-4A £6.00 Maple Leal
Word Bird Ed Commodore 64 E14.95  Sofichoice Calc-Pro ut Vie 20 £9.50 Soltchoice
Animator 0] £9.95 Scraenplay Graph It Ut Vic 20 £9.50 Softchoice
az £8.75 Cable Eastword Ut ZX81 £7.50 Soltchoice
Kiartz & the Dark ForcesAd Dragon 32 £0.85 Dungeon Fastload 0] Z¥B1 E7.50 Saftchoice
Livine S Dragon £8.75 Cable Speedanake Arc X8 E4.95 Softcholce
Man Monty A Dragon 32 £7.50  Screenplay Tiny A Z2XB1 £595  Softchoice
Pro-file v Dragon £15.75 Cable Wrath of Kong Arc 81 £5.95 Softchoice
100 Programs for
Spectrum u Spectrum £10.00 Prentice/Hall Koy: Ad — adventure/Are — arcade/Ed — education/
Blology 2 Ed  Spectrum £4.95  Kisoft S — strategy-simulation/Ut — utility
Chemistry Ed Spactrum £8.50 Bel Tech
Chemistry 2 Ed  Spectrum £405  Kilsoft
Chemistry 2 Ed  Spectrum £8.50  Bal Tech Thiswmiunswsoeﬁunﬂmtmmallmnewsuﬂmramm
Database Ut Spectrum £13.65 Panguin on to the home micro market each week. All suppliers should
Di-Lithium Lift Arc  Spectrum £5.95  Hewson details of their new programs to: This Week, Popular Computing
Diet Ut Spectrum €585  Softchoice Weekly, 12-13 Littie Newport Street, London WC2R 3LD.
Dynamic Graphics ut Spectrum £14956 Procrom
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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 resulls.
JLC Data came up with a method for protecting
computer 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 with a
secrecy order stopping it from revealing any
details of the new invention lo anyone else.
The power lo make such an order has been
around for a long time — since well before the
turn of the century. Bul, in those days it only
applied to ‘instruments or munitions of war'. Now
the power Is much broader and applies to
anything which is prejudicial either lo ‘lhe
defence of 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 Patent
Office with confidential guidelines, so that it can
recognise anything which might potentially be of
interest lo 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 then sent to the MoD which decides whelher
or not the secrecy order should be continued,

Il is entirely up lo the ministry whether the
invention is kept secret — there is no appeal.
Also, it is completely at the MoD’s discretion
whether any compensation is paid to the inventor
for the loss of the work — and if so, how much.
The MoD also has another power — 'crown use’.
I it decides that it can make use of the particular
invention ilself, it can lake it over. It must pay
compensation — but again the amount is up to
the ministry.

To be fair, the MoD doesn't seem lo have used
ils powers excessively so far. Although about five
parcent of patent applications are referred to the
MoD by the Patent Office, only one in seven is
usually the subject of any long-lasting restriction.
And most of these result from Governmenl
defence contracts where the inventor and the
Governmenl both already know that the work is
going 1o be classified as 'secret’.

So JLC needn't give up hope. The Patent
Office refers patents to the MoD on the basis of
‘trigger’ words. For example, ‘atomic’ (iry patent-
ing an Atomic Easter Egg and see whal
happens). Itis not until the Mod sees the details
thal it can sort out the wheal from the chaff.

But the fact that such far reaching powers are
given 1o the MaD must be a bit disturbing. The
implications of these powers have never been
fully considered. The question wasn'l debaled
either by the committee which reviewed palent
law in 1970 or when the Patent Act 1977 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 o decide whether details of a
new weapon should be published. Bulis it in a
position o have the final say between such
compeling public interests as the needs of the
software indusiry locombal piracy and the needs
of the defence establishment?

Any decision by the MoD that JLC Daia’s
invention should be kept secrel may in the end
prove to be utlerly futile. If someone living in
another European country patents a similar
invention there, 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
place, the MoD would have been powerless,

Gail Counsell

House calls

Puzzle 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 logether all the house
numbers on my side of the road up lo, bul nol
including, my house number, the total is equal to

the sum of all the house numbers beyond my
house, still on the same side ol the streel, 1o the
end of the road. The houses are all numbered
conventionally with consecutive odd numbers,
and there are no missing numbears

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 street?

Splution to Puzzie No 92

Sue has bought 14 towels (£7), eight tablecloths
(E8), two saucepans (£10), and one set of cutlery
(E5).

1WOFORB=2TOZ28STEP220FORT =1T0O 14 30
FORS=2TOGSTEP240FORC = 1TO3S0LETP =
Bk 5+Th14+5S%254+C %560 IFP=25ANDB +
T+ 5+ C =25 THEN PRINT B,T.5.C 70 NEXT C 80
NEXT S 90 NEXT T 100 NEXT B

In the program, the four For/Next 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 item that could be
bought for £25, minus the cost of at least one of
each of the other items.

Running the program shows thal Sue bought
14 towels (£7), 8 table cloths (£8), iwo sauce-
pans (£5) and one set of cullery (E5).

Winner of Puzzle No 92
The winner is: A J MacLaren, Coul Park. Alness,
RossShire, who receives £10.
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ADVERTISEMENT

wuee. AUTOMATA

PIMANIA — the cull adventure that's for real
16K 281 £6_]BBC 32K £10]_]Dragon 32 £10[_] Spectrum 48K £10_]

GRODUCHO - the Pimans sequel. Concord OE 2 USA prize
~ el
Fres rock muosic on the thipside Specteum ABK £10

PI-EYED — the comedy carioon arcade game, stalring
the FiMan, Free protest disco recorn Spectium 48K £h

PI-BALLED = A triumph of the arcade piogrammen’s an
Statring the PiMan Free otfensive Reggae musit Spectium 4BK £6 |

MORRIS MEETS THE BIKERS — &xci1ing atcatie fun

as-seen on TV, Dutrageous fres doo-wop record Any Spectium £6 -__
YAKZEE — Bruddy wondetfur game of ruck and sk

An grignial masterpece 1o Dragon 32 plus  Spectrum 48K £5 [ ]
GO TO JRIL = Play 1he gama

find oot what atl the fuss ¢ about, cookie Spectium AHK EB '_

THE PIMAN'S GREATEST HITS — amaring stereo L P casseite £3 [

OLYMPIMANIA - He's back! He's going fot gola! 3
He'ssobed! Free National Anthgm pn the tlipside Soectium 48K L6

| ENCLOSE THE RIGHT MONEY, OR DEBIT MY ACCESS/VISA CARD
CARD NUMBER

MY SIGNATUR

MY NAMI

MY ADDRESS

POST CODL

NO EXTRAS! ALL DUR PRICES INCLUDE DELIVERY AND VAT
Send to AUTOMATA UK. LTO.
27 Highland Road, Portsmouth, Hants. PO4 9DA

24-Hour Credit.Card Hotline (0705)735242

THRAT'S Canil/ RENT, WELL UNTIL HAPRY BIRTHDRY

A Yo MEY GET SoMETHING
ol \WHERE'S) o ooeD ourt, V'LL

)
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