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There's still plenty of
fight left in the
Confederate South as
gachrside selects forces
to manoeuvre on a full-
graphics fi=i
Use 4 game’ facility
o your tactics and
re-write History
1 or 2 players.
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reconstruction of a famous
world War Il Campaign
Your hand-picked force has

dropped behind enemy lines
to capture a strategic river
crossing. 2 versions of the
game with ten levels of plin

land forces defending London
. - when an outbreak of semi-
“_sentient Redweed threatens
to immobilize your forces
Fifteen levels of play.
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Quality System Software
HISOFT PASCAL 4T

HISOFT DEVPAC 3

«1 AND

EVEN IN ROM|

Prices
Hisoft Pascal 4T (ZX SPECTRUM) £25 Iinclusive
(NewBrain, SHARP MZ700 etc) £35 plus VAT
Hisoft Pascal 4D, many disk formats £46 inc.
Hisoft DEVPAC 3 (ZX SPECTRUM) £14 inclusive
(NewBrain) £25 inclusive

HISOFT £\
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ji:—l:"l..' others

Tel: (0296) 668995 s %
\ C
witios CASSETTE -

. VALUE thats
‘* / out of th:.s wodd -

Pleses sont ma By rehsn of post, Cassstte B} =1 0 85
Exmfﬁ BEMW' par tapeE. | e ||-'..rl i l‘::rlun_nl o Ll i,f,‘,.r LI
ORDER NOW ! medepevable b0

L)
tell you nwnr-rthi
1 qbuu: tha 50 on
CASSETTE - 50 but they include
* many types such s maze, arcade.
mussile, tactical and logic games,
10 SUil MOST 1aS18s in computer

EASSETTE 50 win
SSETTE - 50 will appeal 1o

Plaase delwt

iy [IF. W No

SPECTAUM |

people of all ages and the games ; I 1
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entertainment for all the family at ] Cascade Gamaes Lid
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GOLD COLLECTION = GOLD COLLECTION = GOLD COLLECTION = GOLD COLLECTION =

= The Quill is a major new utility written in machine code which allows even
t high- hi
I he Qu i I l the novice programmer to produce high-speed machine code adventures
48K Spectrum

of superior quality to many available at the moment without any
knowledge of machine code whatsoever.

Using a menu selection system you may create well over 200 locations,
duuih-i them and connect routes between them. You may then fill them

Having tested your adventure

you mar alter -nd upc-rimtnt with -nv l-lﬂlun with the greatest of ease
A part formed adventure may be saved to tape for later completion. When
you have done so The Quill will allow you to produce a copy of your
adventure which will run independently of the main Quill editor, so that
you may give copies away to your friends. The Quill is provided with a
detailed tutorial manual which covers every aspect of its use in writing

® GOLD COLLECTION =

09 = NOLLO3TN0D 109

adventures.

¢ From The Golden Nib Of - S
The Quill -_z-' e p T

1{+] -
Hungry Adventurers

Volume 1 L

Magic Castle of the .

Rescue the Princess from the Magic Escape from the infamous prison

s e voees & Vamaivs Sl GOLD COLLECTION m"‘..‘:‘;.';:? 2

. ';‘

N = GOLD COLLECTION » GOLD COLLECTION = GOLD COLLECTI

Spectrum written with the Quill.

From the fertile imaginations of many authors, we n

have selected this fine volume of adventures for
d 9 Yy .
B - Y and is presented in the distictive livery of the :
: series to grace your software shelf as you build up .

the collection. :

The adventures are priced at only £5.95 each.

7
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— 3 Selected titles available from good computer Africa Gardens

GOLD COLLECTION = GOLD COLLEC

Where in this city of deathand intrigue  ShOPS nationwide including:- What is the secret of the deserted
is the stolen Sinclive Diamond? W.H. Smith" Bﬂ'ﬂtl. Menzies Hotel and where are all the guests?.

3 & | Or directfromusb st or telephone
(jl LS()I' T s o Credit Card Order Line
ﬁ'; r':ymm Road SAE for full details of our range a' ":""nm""' “"““35"";“&““;‘0
Soth Glamorgan Dealer enquiries wel e
CF6 8LE quiries welcome
=: (0446) 732765 E
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There ve been any number of
Pacman vanatons for the
apectrum, but all have
suffered from one obvious
fault — none has been
allowed to stay true Lo the
original arcade version. With
Atan holding on tight to the
Pacman copyright, anyone
producing a game in the same
vein is forced to make it
sufficiently different — on
pain of writ

At the Earl’s Cour
Computer Fair in the summer
of last year, DJL Software
(remember that excellent
Froggy program?) had on
show a true Pacman program

albeit an unfinished
version. A notice above the
screen said, “'Watch our
advertisements for the release
of this excellent program™.
We did, but nothing
happened!

So, at the Christmas ZX
Microfair, the question was
put to DJL Software; what's
happened to the Pacman
program? “‘Ah well, Atari will
now be marketing it.”" So does
this mean the program will be
mega-expensive? ' Ah well,
£14.957", came the sheepish
reply

However, at last a copy fell
into our grubby little paws
see the screen shot. It was a
pre-release cassette, without
instructions and beanng a
sticky address label. It loaded
quickly and worked happily
with the AGF, Protek and
Kempston joystick interfaces;
sadly there s no provision for
Interface 2, but this omission
may well be rectified before
the game appears officially in
the shops under the Atarisoft
label

Once the type of control
has been selected, the game
starts with a press of the 'S’
key. A very complex maze
appears, that's almost the
same as the one in the arcade
version; the movement of the
characters is smooth. The
jaws of the Pacman move up
and down as it eats ils way
around the maze and the
sound — also a copy of the
I‘-:I'IFI!‘.I.:‘I_E IS constant
throughout. The ghosts
appear to have been
programmed to trap the
Pacman rather than just
follow it! They never get
stuck in the maze or follow a
set path. And after Pacman
has travelled through a power

pill, the wraiths split up and
move in all directions, making
them very hard to catch.
Fruits appear on the screen
at vanous intervals during the
game, but they don’t hang
around for very long. And as
vou progress through the
screens, the effect of the
power pills decreases while
the speed of the ghosts
increases, making the game
even harder
Power Pac’ed Prices
This is the ultimate version of
Pacman that many people
have been waiting for — ves,
it's 100 per cent true to the

onginal. However, at £14.95,
it can only be described as
grossly overpniced and
therefore unlikely to sell in
large quantities. As we
revealed in our last issue,
Atan also has plans to release
other arcade games under the
Atarisofl label, for most home
computers. These are
expected 1o include Moon
Patrol, Defender, M
Paeman and Centipede. But
don’t hold your breath
waiting for Atari to revise its
prices before release. If they
haven t learnt before, they're
unlikely to learn now. GM
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Pacman from Atarisoft. It's the real McCoy

YOUR FULLER RUMOURS MEET PETE |

If you've heard any rumours
about Fuller, don't listen to
them’ g0 asserts Nedl
Roberts of Fuller, the
hardware people from
Liverpool

Rumours what rumours,
Well, first of all, there were
stories of the fire in the
Sweeting Street headquarters
which destroyed much of the
ompany s stock which

did nothing to help Fuller's
struggle to meet the predicted

Christmas rush for Spectrum
hardware

I'hen there was the teething
problem with the kevswitches
for the keyvboards, Facing an
acute shortage, one of the
Fuller crew was forced Lo
brave the wilds of Europe
eventually finding the switches
he was looking for in Belgium
As a result, production of the
keyboards is now well under
way again, and has been since
last December

Rumours abound, but Fullar's in full awing

But that's not been the only
problem. Plagued by more
chip scarcity (speech chips,
this time) Fuller was forced
o re-think one of its
Christmas ideas — to
re-package the Master unit
ind joysticks along with four
pieces of software. There just
weren't enough speech chips
around to make the units
necessary to meet the orders
that were coming in — exit
one very good idea. Said Neil
Roberts, " At first we got the
impression that some other
firm had been buying up all
the speech chips. But it could
have been some big dealer
from the States who took
them over for resale — speech
chips out there are much
more expensive”

Futher details from Fuller's
new offices at 71 Dale Street,
Liverpool 1; phone 051-236
6109, And for those who've
sat on this line for weeks
waiting for anvthing but the
engaged signal, the good news
is that Fuller has now splashed
nut on more lines RM

Having problems with a
program listed in ¥'57
Looking for advice on
hardware and software? Or
perhaps you just need the
address of a company vou've
been trying to get hold of for
weeks. Worry no longer
because our unigque Spectrum
Help service will be open on
Wednesdays and Fridays to
sort out your problems

On the end of the phone
will be Pete Shaw,
programmer, author and now
agony uncle for all things
Spectrumy; he's just dying to
help vou with vour queries

The line will be open from
|0am and will close at 5. 30pm
{ with a break between | pm
and 2pm for lunch). The
number to ring 15 01-63)
1433




"THE GENERATION GAME

As part of a batch of
educational programs
announced at the end of last
vear to correspond with the
Compec exhibition in
London, Sinclair Research
launched a package that
includes a “primer’ on the
language. Micro Prolog,
together with a cassetlle
contamning the interpreter and
a few example programs.

Prolog is the language that
the Japanese have selected as
a major component in their
ambitious project for a new
breed of computers called the
Fifth Generation — planned
for the next decade. And
considering the Japanese
designers are hoping to build
computers that can emulate
human reasoning powers, it s
hardly surprising that the
programming language they
have chosen is a few light
vears away from homely old
Basic

The name Prolog is
derived from the phrase
‘programming in logic’, The
language was originally
developed at the University
of Marseilles about ten years
ago, and if vou thought that
all the programming vou had
done so far was ‘logical’ then
vou'd be wrong. As the
authors of the primer point
out, languages like Basic are
imperative . *Programs in
these languages mostly
comprise commands which
specify actions to be
performed.™

Why else would you want
L0 Program @ computer, you
might ask”? Well, again the
answer is to do with changing
the way we look at
computers. So far they've
have been used to enable
people to ‘do’ things, rather

—
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than to help them think about
things. All this talk of Fifth
Generation, logic
programming and the rest, is
central to a change in our
view of what computers can
be used for
Sinclair Research’s version
of Prolog in fact has a very
| respectable pedigree, based
as it is on work done at
Imperial College in
conjunction with a project to
teach primary school pupils
how to program in logic.
Having received no previous
exposure to the deadly Basic
(or, even worse, Cobol),
these children will find it a lot
easier 1o follow the
arguments puts forward in the
Prolog book than many
Spectrum owners
Programming in Prolo
really is totally different

FT‘UI'I'I

| Basic. For a start the

distinction between program
and data is non-existent.
Prolog programs are writien
by establishing a series of
relationships composed of
data and "instructions’,
Unlike Basic, you don’t write
out a series of commands and
then execute them with a
RUN instruction. You sort of
make it up as you go along.
The example in the primer
builds up a database of what

| might be called a typical

family. So, vou get things
like: henn' father-of Henry-2
Mary mother-of Henry-2,
and so on,

Having entered definitions
of this type, you can then
perform manipulations on the
database — for example,
which (x : x father-of Henry-
2). The answer in this case
would be : Henry. Sounds
pretty useless doesn't it? |
mean, yvou knew that Henry

was the father-of Henry-2 in
the first place — otherwise
you'd not have béen able to
define the relationship.

There is, of course, a lot
more to it than this. You can
build up lists of facts and
make them subordinate to
other lists and then perform
some fairly complex logical
manipulations on them
Another example in the
primer is that of a parts
explosion of a bicycle and
this illustrates how the
language can be used more
practically.

The major criticism of the
Sinclair Research
implementation is that you
have to “type’ everything in
( no using keywords as per
Basic) which as we all know
can be a bit wearing on the
old fingertips. There doesn't
seem (o be any way of using
the printer either — which
eliminates many of the
R({:;:.f.'ihlt practical uses of

icro Prolog as a database
processing tool. It also means
that you cannot print your
programs out. (If there is a
way of using the printer,
apologies to Sinclair
Research and could they
please tell me which page in
the manual it’s on. )

Prolog is a language that
tries to relate computers to
the human language rather
than to strings of numbers
and procedures the way that
Basic does. If you're looking
for new ways to build
exciting graphics or make
funny noises, then forget it.
If, on the other hand, you
want to see what the
Japanese are planning and
don’t mind lots of typing,
then it's probably worth a
throw. PM
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New from Rainbow Electronius
15 a programmable jovstick
interface with a difference
This one actually includes a
250mW amplifier to give
Speccy's feeble sound output
a kick up the rear

The interface plugs into the
| expansion port and will operate

with any Atan-compatible
| joystick. And in addition to
allowing the user to program
vertical and horizontal
movement, it'll also permit
any corner position o be
defined at any key, making
the interfave suitable for
games which need to be
vontrolled diagonally

Early production models
deactivated the keyboard
preventing its use in games
calling for both joystick and
kevboard control. This has
since been remedied, and
anyone who sends back the
| faulty version will have it
replaced, free of charge

Price of the interface is
£24, plus £1 p&p. You'll get
it from Rainbow Electromics,
Gilebe House, South Leigh,
Witney, Oxfordshire

DIAGONAL

If you can remember as far
back as the first issue, then
| you'll probably recall

Professor Brainstawm's
program challenge. The idea
was to write a program which
solved a little chess problem
in Basic only

manage to get through and
to British Telecom who had
to deal with a very irate

Well, we had quite a
nur_nbcr of entries which were
whittled down to three by our

first call finished — this

Not knowing quite what to time with the correct

competition answerphone

was switched on as the third
blip of the Speaking Clock
died away. And within
microseconds, the phone
leapt into life with our first
call from Gloucester —

fortunately with the
o answer. The second

call, from Michacl Kipling
of London E4, burst
through just as soon as the

e

locations, as well as fu!l

details of the ' AMMO’ box

hidden out in the desert
What can we say?

A ntly there were some
I&thune calls to our

hotline — which according
1o a sorry-sounding BT

engineer, almost collapsed
London's 636 telephone

hange. Apologies to all
:::.‘:o you who didn't

section of London's

iness community.
h“aut congrats to Michacl
_ who'll be on the receiving
end of over £7000-worth of
§pectrum gear. The next
competition we run will be
to guess what on carth he's
going to do with it all!

panel of judges. From here
we left it up to our venerable

Ed to decide, and the prize of
a 48K Spectrum, ZX Printer,
Microdnve, and Interfaces |
and 2 will finally wing its way
to Mr R Frost of Disley,
Stockport. The two runners
up, Mr B Partridge of London |
W13 and Mr P Robbins of
Herts, both receive a software
consolation prize for their
efforts.
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Dealer enquiries welcome Tel: 01-748 4125 send SAE.
Silversoft Ltd, London House, 271/273 King Street, London wo
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Pat the Postman
Really original. All Pat
has to do is collect
parcels whilst
avoiding obstacles -
like cars, fires, trains,
etc. Skill level and
Hall of Fame.

48K Spectrum. £6.95

That tamous shout
telis you what it's all
about! A good
implementation of a
difficult game -
doubles, trebles,
twenty-five and bull
all possible.

48K Spectrum. £6.95

WATCH
out
FOR

THESE
GREAT
GAMES
FROM
MIKRD-GEN

See them at
Lightning, PCS,
Tiger, Co=-op,
Manzies, W H Smith
4 other leading
rotailors
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Earth is under attack
from mutant aliens in
an accurate
implementation of a
top arcade game -
and one of the most
difficult to survive in!

48K Spectrum. £6.95

A quest to find the
long lost Staff of
Health, Is it in one of
the casties? Or in the
Tower? There are
plenty of problems -
and plenty of
opponants - in this
great graphic
adventure.

48K Spectrum. £6.95

L —

Drakmaze

Find your way round
Dracula's domain.

A gamae to get your
teeth into!

48K Spectrum. £6.95

Cruise Attack

Save the city from
annihilation in this
wonderful version of
an arcade favourite.
Nine skill levels,
bonus points for
attack ships.

An authentic version
of one of the most
addictive arcade
games devised. All
the usual leatures
(Centipede, Spider,
Bug, etc) with full use
of Spectrum graphics
and sound.

16K Spectrum. £5.95

Invaders, Aliens, this
game has the lot -and
you have to survive to
destroy the Master!
Simple controls, far
from simple task.

48K Spectrum £6.95

Catch the bananas,
miss the coconuts.
Easy? Try it and see.
Simple in concept,
hilariously
entertaining - it'll
drive you bananas.

Mad Martha ll

Great sequel to the
best-selling Mad
Martha. Hilarious
graphic adventure,
with hero Henry in
sunny Spain, beset by
wacky waiters, mad
bulls and the wrathiul
Martha.

48K 3pectrum. £6.85

Knockout

No aliens, lasers,
invaders or rockets -
just simple but
absorbing fun which
up to 4 players can
enjoy.

48K Specirum, £5.95

Timequast

A warp-space
accident spreads
your capsule across
time. As you land in
each new era, fresh
perils face you. A very
skillful graphic
adventure

43K Spectrum. 06,95

SAS Assault

Your mission - rescue
the Russian
ambassador from
terrorist kidnappers,
before the Kremlin
declares war. Loads
in two parts - your
rating in the second
depends on your skill
in the first,

Galakzions
Watch out as the
Galakzions break
formation to attack in
such force that no
merns human can
survive!

16K Spactrum £5.95

Please make cheques/PO payable to‘'Mikro-Gen' and add 40p post & packing per ordear
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Mikro-Gen, 1 Devonshire Cottages, London Rd, Bracknell RG12 2TQ




Asked to pick any one software
house that was light years
shead of the rest, many would
go for Quicksilva — not only
for its wide range of software,
but also for the company’s
love of the wilds of space.
Read any Quicksilva hiterature,
be it games descripions or
adverts, and always they'll be
in ‘Sc1 Fi' speak.

And after all the playing
around with cassette sleeves
and advertising, Quicksilva
has finally switched to print
proper — with its new Game
Lords magazine, In charge of
the new venture is Caroline
Hayon, now to be known as
the Chief Game Lord Droid,
and it’s in fact the official
newsletter of the Game Lords
Club.

The magazine, eight pages
of A4 printed in black and
white, contains all the details
of the offers available from

The recent LET show at the

Heathrow Penta Hotel found

Phoenix Software's managing
| director, Gerald Rose,

positively jumping for joy and
' rtg.lling all and sundry with

news of a piece of software
that would have a dramatic
effect on the Commodore 64
market — not to mention
making him a mint in the
process.

Mr Rose had l!usi got word
from one of his freelance
programmers — an IBM
whizz kid — that the wonder-
program was finally finished
It would, he said, enable
Commodore 64 owners to
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'l A‘gresnie’ will buy you all this and more

the club. Membership gets
vou money off all Quicksilva's
software, as well as the chance
to fill your cupboards with T-
shirts and badges proclaiming
Quicksilva to be the best thing
that ever happened to the
known universe

Inside Game Lords there's
a feature on the history of the
Quicksilva company ( albeit
with a slight degree of poetic
licence) and there are all sorts
of competitions and prizes to
be won. The centre spread of
the magazine u]u:s thf:. form

make use of the wealth of
Spectrum software — a tricky
bit of software that would
allow it to run on their own
machines. Certainly, it
sounded an extremely
sophisticated piece of
programming, and something
that might make him a touch
unpopular with some of his
competitors. Mr Rose was
unmoved. He claimed the
prototype had been “tested
on at least 10 packages picked
at random from the shelf, and
had worked perfectly in every
case”. The only thing was that
his programmer “needed the
weckend to finish it off"'. As

’]- J ;w.

of a real live comic strip about
... yes, you've guessed it . . .
the Game Lords. It's well-
drawn by Chnis Brasted.

Membership to the club
can be made via Caroline
Hayon — sorry, Chief Game
Lord Droid — at Quicksilva
Ltd, Palmerston House, 13
Palmerston Road,
Southampton SO1 ILL. And
all it costs is a one pound
‘greenie’ (or one of those slot
machine tokens). ¥'S will be
following the club’s I'ormncs
with great interest.

FLYING PIGS DEPAR

soon as a production copy
became available it would be
despatched to ¥'S.
| Days passed, and weeks
| passed . .. nothing more was
| heard from Mr Rose.
Just in case Phoenix had
| forgotten about us, we phoned
its offices and were told by a
| spokesperson (probably the
office junior) * ?'hr: program’s
| got a bug in it, and doesn’t
work, We've had to send it
back Lo the programmer for
debugging. And until it's been
successfully sorted out, we're
saying nothing to the press”
Ah well, such is the stuff of
which dreams are made, RS

Kempston Micro Electronics,
probabiy best known for its
Jjoystick interface, has now
improved its popular
Centronics Interface. Called
the ‘Model E°, it contains an
EPROM which has all the
necessary software to drive
Centronics printers. This is a
great advantage when you
consider that most other
printer interfaces require
software to be loaded from
tape. In fact, with the
exception of the Fuller
Printerface, this is the only
Centronics interface to contain
its software on EPROM

Included in the software is
a copy routine for dot-matrix
printers. This works using the
actual COPY command rather
than a RANDOMISE USR,
a great advantage when you
forget where the COPY
routine 15 stored.

The software on Eprom
has been very well put
together from the user’s point
of view. Most notably, let's
look at the COPY handling
routine. If you enter COPY
REM 7, the software puts a
status table on the screen,
displaying the current state of
the interface. You can then
change it to suit your
particular printer.

Although at £55 it's a little
more expensive than most,
the unique features would
seem Lo cover the extra cosl
More details from Kempston
Micro Electronics, Unit 30,
Singer Way, Woburn Road
Industrial Estate, Kempston,
Bedford MK42 TAF ('}r
phone 0234 856633

LOOK MUM, NO WIRES!

Standing lonely amidst a sea of joystick manufacturers all

claiming their product’s compatibility with any games program
on the market — thanks to the immense wizardry of their

technical department — here are two joysticks whe've ignored
all the electrical bits and pieces. Both devices are designed to
be :llmrd ﬂﬂr the Spectrum in such a way as to depress the
‘8. 8", 'T" and* l-rl when the ‘stick’ is moved in a particular

direction. Compatible with all games uiin the direction keys
for movemant [or those lllwiﬂ‘ u te d- ne the keys), hnth
joysticks are priced at £9.95 — ichis a good deal chea

than their slectronic nnunhr;:r‘ll. For further info, bell
Ltdon OTS3 885401 or Grant Designs Litd on 0803 H'HIHII lnd
check'em out yourself.




ARCADE ACTION AND

3D SPACE ADVENTURE...

The Guardian
You are at the
Gateway tothe
Anti- Matter

World of Migon

do you dare enter
will you survive ?

' Blade Alley

Blade
Alley

Six different
screens of
incredible 3D
arcade action
y featuring:
Saucers,
Asteroids,
Tie Fighters,
Space
Hoppers,
Banking
Spaceships,
moving 3D
scenery,
CURRAH p
SPEECH
compatible.
Swooping
low into the
defensive
rench, you
nudge

| your gun -
sights onto
the alien
craft
hurtling
toward
you....

ARCADE ACTION FOR SPELTRUM 48K £595
CRIN R N N P NG PN, -
A }\‘;Xx,f ;'{u.)\ P /"/\ NN

LIVE ACTION SCREEN SHOTS. ..
CAPTURE ONLY THE GRAPHICS,
EXPERIENCE THE TENSION &
EXCITEMENT YOURSELF
BLADE ALLEY.. 3D ACTION ALL THE WAY

NAME PLEASE SEND ME

ADDRESS BLADE ALLEY [ SPECTRUM 48K £595
THE GUARDIAN [ ISPECTRUM 48K £4-95
IENCLOSE TOTAL REMITTANCE OF
MAKE CHEGUE OR PO. PAYABLE TO P5.5
INSTANT CREDIT CARD SALES TEL(O203) 647556
SEND TO P55,452 STONEY STANTON RD
COVENTRY CV& 5DG
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The illegal copying of recorded
material — records, music
cassettes, video cassettes,
computer tapes and so on

as well as the recording of
broadcast material, has
become so widespread that
the industries involved are
once more calling for a levy

on all blank audio and video
| recording tape. This could

| well lead to a staggering 100
per cenl increase in price, a
hike of which would not only
be felt by those involved in
illegal copying, but also by
consumers with a legitimate
use. Purchasers will in effect
be penalised for a cnme they
haven't committed.

The group in favour of
these levies is known as the
International Federation of
Phonogram and Videogram
Producers (IFPI), and it's
made up of members of the
record, film and television
industries who, not
surprisingly, are precisely
those people who would most
profit by the action. Their
| argument is simple and

straightforward. They claim
| that piracy and bootlegging is

losing them many millions

of pounds each year, and is

responsible for the decline of

these industries. But ¥'S
believes there is an important
distinction to be made here,
and it asks if it's fair and
realistic to blame the
substantial loss of profit
suffered by IFP] members on
the person who makes an

occasional recording from the
radio or TV for his or her
own personal use? Surely, it's
the highly organised pirating
for gain which is really to
blame, and a reform in the
copyright act calling for
tougher laws with stiffer
penalties for those found
guilty would not only help to
stem this practice — it would
also be a far better way of
dealing with the *real’ culprits
Fighting against the IFPI's
bid is the Tape Manufacturers
Group, an organisation which
consists of the seven leading
suppliers of audio and video
tape in Britain — Agfa,
BASF, 3M and Maxell,

| Memorex, Sony and TDK.

Its aim is to make all users of
blank tape aware that the tape
levy issue is rapidly coming
to a head throughout the
European Community; if the
proposal is to be blocked,
then action must be taken
now,

But how does all this affect
the personal computer
industry? Well, according to
the TMG, it looks as though
both software houses and
consumers alike will have to
suffer the consequences of
such a levy, without receiving
any of the benefits. Certainly,
it's quite unlikely the software
houses would receive any of
the revenue by way of
compensation for having their
software pirated

Asked whether he thought

| the levy would indirectly put

up the price of cassette-based
software, a TMG spokesman
said 1 imagine it must. If the
software companies are going
to be charged more for their
blank casseties, they'll
probably pass the cost on to
the consumer . And he went
on, **1 think this levy will
stifle the sales of computer
tape. It's rough justice for the
user and, rather than prevent
illegal copying, it could signal
the start of home taping on a
massive scale, People are
going to feel that they've been
made to pay for the privilege,
which means they'll use it"".

But what position does the
software industry take? Well,
a letter from Rod Cousins,
Vice Chairman of the Guild
Of Software Houses (GOSH),
urges magazine editors to
*act in a creditable manner”
by "adopting a responsible
attitude in the acceptance ol
advertisements which may be
considered against the best
interests of the industry”™
The letter also states that
GOSH *are active in seeking
measures to restrict the illicit
copying ol computer
programs’’.

And so, while the debate
continues, the time is fast
approaching when
Westminster MPs must decide
whether to vote [or or against
tape levies. But if
parliamentarians decide they
don’t want them, the European
Parliament could force Britain
to accept them RS

Forthoss n-.nlrl:nt to the ‘sxecutive’ look (but growing old

| awaiting the prec

ous GL), why not think about a case that

incorporates s console for your Spectrum, ZX Printer, power
pack and taps recorder. For thoss who've already managed to
wrap hands around an interface 1 unit, there's a separate
console for atoring aaid device plus up to three Microdrives.

Tha price of the no
‘sxecutive’ range —

old ancrusted case is also inthe
47.45, Those feeling flush should contact

Trastop Designs, 81 Widmore Road, Bromley, Kent BR1 JAA.

Although the Dol has been
actively encouraging the use
of the microcomputer in
schools, it's been left to
independent manufacturers to
fulfil the need for software
that has some ‘real’
educational value. And to
this end, Sulis Software has
put together a range of
spelling and vocabulary
programs which should
guarantee to get the little
urchins’ grey maitter all
powered up.

All programs in the Sulis
educational range are priced
at £9.95. For more details
contact Sulis Software Ltd,
4 Church Street, Abbey
Green, Bath BAl INL or
telephone 0225 61929. RS
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REPEL
BOARDERS

It's not easy to protect a Basic
program on a Spectrum
Because the machine is so
open, a potential software
pirate can BREAK and LIST
a Basic program with ease
One way is to adopt a
programming style that is so
convuluted that no one could
possibly understand it — the
usual fashion amongst some
of the less experienced games
writers!

A more professional
approach, however, is to
mess around with the system
variables using POKE
statements. These are defined
on page 173 of the Spectrum
manual published by Sinclair
Research, On the same page
15 the basic equipment for
playing about with the system
variables. Before tampering,
make sure you read the notes
that Sinclair Research has so
kindly provided on which
items you can POKE and
which you can't. It's not a
good idea to meddle with the
various flags that control the
interpretation of vour Basic
program, for example.

A straightforward way of
making a Basic program
unreadable is to redefine
the character set with one
of your own and POKE the
appropriate system variable
to point to your coded
character set. The variable in
this case is found at location
23606. Being a two-byte field,

| this requires two POKEs to

get your new character area
address in. The technique for
doing this is also on page 173
of the Spectrum manual.

However, for those who
have lost their manual (or
those who cannot be bothered
to turn the pages over) it goes
like this:

POKE 23606.address—256+
INT[address/2 56)

POKE 23607, INT
(address/256)

The address is that of your
new character definition area
If you need to retumn to the
standard Spectrum character
set, you do the same POKEs
using 15360 as the address.
This would obviously apply if
you wanted to list the program
vourself, This method of
protecting the listing has an
added bonus in that you can
use the character redefinition
table to define your own
characters — should you

run out of user-definable
characters in the standard set







e Your job may look easy to the rest \
= dﬁuwld.bdwuhmﬂiehuuch -
both shake you up. Let’s face it cars can

be fatal. .

But if that isn't enough you've got the
other problems of vicious dogs, the after
@ldmhﬂww:ﬂemm
" too many in the boozer.

Not only will you be gripped by the action -
vou’ll be amazed and amused by the high quality
'graphics.

With seven levels of play featuring three

to finish the game (assuming you are not|

run over by a car) Trashman will provide even the

most experienced games player with a thrilling

challenge. 1 or 2 player option, Hall of Fame and

jovstick compatibility* ensure this game has all the
best arcade features.

Trashman is available NOW for the 48K
Spectrum. Ask for it today at your local
computer store!

 Only£5.95 b

*Kempston, Sinclair Interface 2, Protek or equivalent.
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Of all the language programs

irrently available fi
apectrum, this one seems to
ome oul on top. It's
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veérsions at the moment

French, Spani
ind ltalian

Portugese are «

Gireek and

n Lne wWay

Each course costs £1 2.95and

should be widely .1'-.|I|.1!"|':'
irom most soltware shops

sh and German

PS

DEBUGGIT!

Well, would you believe it. . .
our own lovable DH has
actually managed to supply
the corrections to last
month’s Debuggit.
Unfortunately, no-one could
read his scrawlings, so we
had to work out the bugs for
ourselves anyway! Here they
are:

l. Line 80 should read
INPUT a$%: PRINT a$, and
not the numeric variables
that Fatface put in.

2. Lines 140 and 480 were
transposed.

3. In lines 200 nnd 220, a8
should equal ‘a’, ‘b’ und e’
instead of *x’, ‘}" and ‘z’
respectively.

4. Lines 590, 600 and 610
were all over the shop —
line 590 was where line 600
should have been; line 600
was in place of line 610; and
line 610 should have been
positioned at line 590.

Of course, there's lIwn{s
more than one way to skin a
cat, or in this case, a
bugged-up streak of
programming incompetence
called DH! So just as long
as the whole thing totters
through when you press
RUN, consider the program
de-bugged.

‘OH NO, NOT AGAIN"
DEPARTMENT

It had to happen — this
month Dick Head insists on
presenting his latest bundle
of chip-shattering SFccy
fodder all by himself. So, on
the grounds that if we give
him enough rope he might
just turn himself into an
endless loop and disap ie
up his own RAM port, here
goes!

“Err, hi . nk:y you guys,
this is it. AII you u got to do
is — umm — type in the
names of some of your
friends, places you know,
and fings you like doing.
Then the program goes into
some a-mazing jumbling
routines, and ends up writing
some first clarse poetry.
Only fing is, I haven't quite
gotitto wurk properly
yet.

Good Lord, what a
surprise! While DH is away
this week, brushing up on
how to defend hlll'li#l?
against sudden vicious
assaults from other members
of the Y'S staff, why not cast

sour eyes over his latest
orror story — who knows,
it might even be fun. As
usual, Dick promises to
have the whole thing sorted
out by next issue — and, of
course, I believe him. Ha-
ha-ha hey, what are doing
with that funny jacket . ..
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MNew from Cookridee
Computer Supplies comes the
Sure Shot joystick which,
claims Cookndge's Lawion-
Harris is “ by far the most
reliable and well tested on the
marketl and a vanatuon ol one
that has so far sold in its
hundreds of thousands to
arcades”’. With all that
expertise behind i, it's hardly
surprising the company has
decided to adapt the device
for home compuler use

lts base is a rigid steel
chassis on to which all the
components are fixed. Good
news for patriots is that 90

COOKRIDGE SURE SHOT

- J—
: --I|”Et.-‘- — ’

per cent of these widgets are

| claimed to be of British |
manufacture, and the whole is
housed in a case made of high
impact ABS plastic. Other
features include two fire
buttons, a phosphor bronze |
beanng and nylon actuator '
(thank heavens for that! Ed)
All this for £15.95, the only
‘extra’ being a programmable
interface that costs £22.95

Both of these products can

be had via mail order from’
Cookndge Computer

| Supplies, PO Box 1 W9,

Leeds LS| 6NT or

le h;:\h. e D232 670625

THREE FROM RICOLL |

It’s said that three new add
on products from Ricoll
Electronics have proved so
successful that supply is only
now returning to normal. The
first is the company’s
professional-standard
keyboard. Housed in a colffee
coloured case, ils cream lu:} 5
are guaranteed for S0x 107 (50
million) operations — a
pretty high degree ol
reliability. It also features a
proper space bar, with an
extra Shift key on the nght
Supply has reportedly
improved drastically, with an
order to delivery ume of two
o three weeks

Sound boards are
obviously very useful when it
comes Lo improving the
playability’ of computer
games and Ricoll's does more
than most. Il produce the
kind of music and sound
effects normally to be found
only on full-size monophonic
synthesisers. The gadget
includes three oscillators
{ programmable from 0.01Hz
wb6lKHz)and gives a square
wave ouput. Other notable
features include a noise
generator, envelope shaper,

| three audio channels with

programmable volume,
internal audio amplifier and a

| 16-bit 1/O port. Combine all
this lot with the
programmable hilter and
you |l be synthesising many ‘
sounds that rival units will be
unable 1o generate
[  On the subject of sound
‘extras’, there's Ricoll's
Action Replay box which
plugs into the Spectrum’s
expansion port. It's nol
actually a sound synthesiser,
and is used more for ‘real’
sound effects. Using a
microphone, a sound can be
| mput and sampled, sorted in |
memaory and then replaved at
any pitch. The most
interesting feature i1s the
device's ability to create
glitch-free tape loops for
producing the most amazing |
sound effects |
The keyvboard costs £37 95
plus £2.00 p&p, while the
sound generator is £39.95
plus 70p p&p. The Action
Replay box which still has an
order to delivery time of six to |
seven weeks, 18 expected to
sell for just under £100, All
equipment is available from
Ricoll Electronics Lid, 48
Southport Road, Ormskirk,
Lancs. For more info,
telephone them on 0695
79101
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MOEBA
FTWARE

54 WALDEN AVENUE, CHISLEHURST, KENT
Telephone: 01-857 8999

LAZE BLAZE

Superb machine code action. Pit your beam against
the 2 beams of the computer. Race your opponent for
the random fuel dumps. For the very strong of heart,
battle to the death in the maze. 9 speed levels. Over
500 Options in this fast moving arena

48K Spectrum.

17T PLAVERS

£5.95

AR ST W

TANK TRAX

A TWO player game to stretch your skill. Destroy your
opponents tank before he obliterates yours. Choose
the battlefield, fire over the mountains or select
foothills and have an eyeball to eyeball confrontation
Sounds easy, but don't forget as in all real situations
weather plays an enormous part in success or failure
This game is no exception. The wind must be allowed
for if you have no desire to blow yourself up

Uses all the 48K memory of the Spectrum.
AMOFRA JOFTWARE

£5.95

Iy
R

48K SPECTRUM

Soon to be found in all good software outlets.

“Games that grow on you"
i you are having trouble buying your copy send a cheque or postal
order to: AMOEBA SOFTWARE, 54 WALDEN AVENUE
CHISLEHURST, KENT
MName
Address

| enciose a chaque P.O for £

LAZE BLAZE TANK TRAX [ ] Please ick choice



At last!

MASTER MACHINE CODE
on your Spectru

INTERFACE
PUBLICATIONS /-

We're the experts!



THE HEAVENS
OPEN

Thank you for the copy of
latest issue ul'c%ur
trum and the QL User

e Goviou:
iously, we welcome

this sort of support for the
new machine and hope we
can reciprocate by getting
large numbers into users
hands very quickly.

With best wishes for the
success of QL User.
Nigel Managing
Director, Sinclair Research,
Cambridge

Thanks also to Sir Clive
himself, who wrote us a letter
saying he found the mag
“very interesting . Praise
indeed! Ed.
T e

SOME SPECCYS
'AVE ADAM
Regarding the Spectrum
Kevboa Eq,{?if- article in
the Jan 84 issue, my
problems and comments are
as follows.

Fault: I have built the

buffer with the intention of

using it as a joystick buffer by |
replacing the IC socket with a |

screwed connector block.
Connecting up individual
address lines and data lines
singly, both by using a
| shorting link at the common
| line and a switch connection
from a Commaodore joystick,
I get correct key operation.
When I connect up the
common line of the joystick to
A2 and the four positional
switch lines to D1 10 D4
inclusive, I get no reaction at
all but the copyright is OK,
ete, and the keyboard works if
I disconnect all but one data
line, then the joystick
operation in that direction
will operate the Spectrum,
Comment: on construction
I found that in your
illustration of the veroboard
and connection you have
linked pins 3 and 4 on the
keyboard connector, ie. the
5v 10 the 9v, This, I think,
could be very expensive for
the Spectrum owner. Yes”
Simply as a suggestion,
would it not be a good idea on
any reprints to name the lines

letters
14

shown coming away [rom the
T41L.S245 central
connections?

I would be obliged if you
could solve this problem.
Mr Crasley, Basildon

Apologies! The circuir
diagram given in my article
was slightly wrong. Pin 14 at
the end of the gate should
have been labelled Pin 12.
There should have been no
connection between the IC
socket and Pin 7. The two
unlabelled lines are +5v and
Ov (Ov connected to Pin 7).
The new veroboard straps
are shown in the diagram.
Any circuit should be
| checked before connecting to
the Spectrum. The ICs used
are standard tvpes and pin
connectors can be looked up
in @ component catalogue (f
there is any doubt. Mr
Crasley did this successfully
and his problem with the
Joysticks should be solved by
adding a resistor to each
data line on the socket side,
connected berween the data
line and +5v (10K ohms
should do). Stephen Adams.

PLAYINGHARD
TOGET

I refer to the program,
Showgown, in the Play
Power section of your first
issue.

Half-way through the
program, you comment that
the keyboard routine may not
work on the new issue 3
| Spectrums. As people typing
in the program will have spent
some time at the keyboard by
the time they reach line 190
| (and probably have no idea
| which issue Spectrum they

have anyway') that perhaps
‘ was not the best place to

break the bad news.
However, the program will

- 0 o T
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The corrected L]

keyboard interfac :lhlhlui inthe article
& as
fu-uo one.

Keyboard Bufferin YS

used to construct the
Spectrum

paper and tell us what's on your mind. Post

t-haste to: Forum, Your Sgnctrum,
athbone Place, London W1

1DE.

work with the issue 3 models
if the value of the IN
command is changed from
25510 191. On other
occasions, when converting
programs using the IN
statement for the issue 3
Spectrum, you may like to
refer to the following list (the
IN command values are
followed by the altered values
for the Issue 3 in brackets):
255(191),254(190), 253
(189), 251 (187), 247 (183),
239 (175).

RP Taylor, Cheshire

OUT OF THE
CLOSET...

I wonder if | could use the
letters section of your
magazine to make an appeal
to your readers? (Be my
guest. Ed.) | am involved
with an ILEA Saturday
school project in Brighton, As
part of our activities | run a
computer group, and although
we have access to three
Spectrums, we desperately
need more facilities. There
must be a number of people
who have discarded their
ZXB80s and ZX81s to
cupboards having bought
Spectrums. Perhaps some of
these people would be willing
to loan or donate such unused
micros, as the funding for the
project is very low, If anyone
can help could they please
contact me.

Stephen Oxford, Senior
Teacher, Highbury Fields
School, Highbury Hill.
London N5 1AR

WAKE UPATTHE
BACK!

uick! Print this before our

D breaks out of his cage and
does something drastic! What
am | talking about? Well,
actually it's about the review
of our ADS Centronics
interface that you ran in your

| last edition. Your reviewer

states that our manual needed
reading two or three times to
glean all the available info. |
guess he's right, because he
obviously didn’t.

His parting shot at our little
protege was “‘superb unit, but
slightly let down by the
provision of supporting high
resolution dump software for
only one range of printers”’,

Mmm, interesting one that.
You see, when we sat down
and started looking at what
kind of software we should
supply with the unit, we
sussed out the competition
and sure enough, we saw that
they provided separate dump
routines for each type of
printer.

*Hey, what if we could
produce a dump routine that
runs on all printers, with the
minimum of alteration?" says
wily MD. **No problem”
replies resident genius, result
— a routine that is adaptable
for all printers, using just a
few (well documented)
POKEs. Yes, Y'S, our unit
will only support one range of
printers — dol matrix ones,
Come on you reviewers, at
least read the instructions
first and give us poor
designers a break, ¢h?
Martin Flenley, Software
Designer, Advanced Digital
Svstems Ltd, Portsmouth

ITALLADDSUP

I have to say that I'm amazed |
at the first prize in the Ant i
Anack competition. |
I got out my trusty
calculator and worked out
that the prize is worth over
£7000. WVith that sort of
money ch:u could buy an
Apple lle, disks, a printer,
a modem and still have
enough money left over for
software and electricity bills.
lain Radford, Derbyshire

Good thinking. . . but why on
earth would vou want an
Apple??! Ed.

I— b
RESTEZ

REGULIER

| was agreeably pleased to
read, during my Christmas

holidays in England, issue | |

of Your Spectrum.

I appreciate the versatility
of the articles and games
descriptions, etc.

In a phrase ‘Pour un coup
d'essai ce fut un coup de
maitre’. (Er, right. Ed.)

Congratulations! However,
I was surprised by the lack of

a subscriptions voucher. Will |

you be including one in future
1ssues?

ER Boulad, Courbevoie,
France

Details of how to subscribe to
Your Spectrum are included
in this 1ssue. Ed.

WHAT'S THE
CONNECTION?

In the January issue of Your
Spectrum, the article about
the Currah MicroSpeech
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MicroSpeech, stated that the |
unit was compatible with the
printer and so “‘there’s no
worry about being unable to
list out hard copies of
rograms while the
R’Iwmﬂpeech is in use”
Could you please explain |
how the printer and the
MicroSpeech can be used
together, because the Currah
unit reguires a full-size edge
connector, and does not have
its own edge connector (Lo
facilitate further expansion),
and the printer has a ZXE|-
size connector”
David Wooding. Cardiff

Okay, we blew it. More
Humble Pie, anyone? Ed.

MISTAKE!?!

Did anyone else notice the
mistake on the Lm er of Your
Spectrum issue 27 The QL ,
photo had the ‘L’ and "W |
keys swapped.

J Jack, Rochester

Don’t let our photography
department hear you say it |
was a mistake — it took

them ages to mess about with
the keyboard! Ed.

e s e

CLOCK THAT
Further to the Clock This |
program (issue 2), | have re- |
written the alarm routine as,
after much thought, I consider |
the whole screen turning red |
to be unsatisfactory. Instead,
the border still turns red and a
two-toned BEEP sounds for
20 seconds — a bit more like
an alarm. (The new listing is
shown alongside. )

lan Turtle, Loughborough

DO THE
CONTINENTAL

I've read your first issue and
found a great many
interesting features, for
example, D:’bugu Go Faster,

ASSEMBLER COMMENT
RST 56
]}

PUSH AF
PUSH BC

LD A, (65535)

LD A2
CALL #2298
LD B, 10

L PUSH BC
LDA 1
CALL #2D28
LDA 20
CALL #2D28
CALL #03F8
LDA 1
CALL #2D28
LDA 25
CALL # 2D28
CALL #03F8
POPBC
DJINZ LI
LD A 62
LDILA
M1

POP BC
POP AF
El

RET

CLOCK

ALARM

RESTORE

19 CLS CLEAR £5119.
300

18 PRINT TRB 4; "AlLarmw
. Turtie ", TAB %5; FLASH 1;"Loadin
9 machine code™

20 LET sum=0: LET i=1

20 READ &: IF a>»>28% THEN GO TO

50

40 LET sum=s3um+a: POKE 5119 +1
,@: LET i=i+l1: GO TO 3@

=0 IF sum<*a& THEN GO TO 200

50 LET sum=0: LET i=1

70 READ a: IF a)»a2ss THEN GO TO
(o B=Tv

80 LET sumassum+a: POKE 65 128+i
,8: LET i=mi+l: GO TO 70

a® IF sum<ra THEN GO0 TO Z00
100 INPUT "Hours?",h: POKE B5S53
2.h

119 INPUT ""Mins?";m: POKE &68S533
<M

1358 POKE BSS534 ,0

149 FPOKE 65BE35,0

15@ PRINT "“pon*t forget to"*’

INVERSE 1, "RANDOMIZE USR 651z2z0"

16@ PRUSE 200

170 NEW

200 PRINT “Error® LIST 9999: S
TOP

300 DATA 82,9,237,71,237,94 ,201
P11

319 DRATA 255,243,845 ,197,58,25%5

, 255 ,2%4 ,0,409,6,61 ,50,235%5 ,285%,24
:97,62,49,50,255

32@ DATA 255,586,254 ,2595,2854 ,0,4
2,6,61,50,254,855,284,79,62,59,E80
y 254,255,558

330 DATA 253 ,2585,2%4,0.,40,5 ,61,
Q0,253,255 ,24 ,61 ,62,59,50,2353,2%
5,58 ,252,255

340 DATA 254 ,0,40,56,61 ,50,252 ;2
55,2‘;‘-:’;5?,;.?55;155;3‘

35@ DATA 6,190,197 ,62,1,205,40,4
5,62,20,205,40,45,205,248,3,62,1
205,40 ,45 .82 ,285,2805,490,485,2305,2
48,3,193,156,226

360 DRATA 62,662,237 ,71,237,86,19
3,241,251 ,201, 14404

ian Turtie's re=worked listing for Clock This — the assembler
listing is given at the top of the page for your guidance.
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Moving Graphics and Sir
Clive (if only for the excellent
picture). I also very much
liked all the machine code
you were able to include.

| did notice, though, that |
you were missing a letters '
page and an exhibition list.
Also, despite your lack of a
club page | would like to tell
you a little of our computer
club. The Belgium User
Group for Sinclair computers |
i5 a club which covers the
Flemish speaking part of
Belgium, and holds regular
meetings in Antwerp,
Brussels, Ghent, Kortrijk,
Leuven and Hasselt.

F or more information on
the club’s operation, you can
call me on 03 449 4445 after
7pm (my time please) or else
write to the address given '
below.

P Ob de Beeck, Chairman
BUGS, Drabstraat 144, |
2510 Mortsel, Belgium

Question: how can you

| publish reader’s letters in a

| first issue?

|

CloCck-=L. |

| shop, surrounde

| modifications. Flowcharts

f'l ASWeErs ofn o

postcard please, etc, etc. Ed. |
GOING WITH THE |
FLOW
Y our magazine fell into my |
hands quite by chance — il
was the only Lﬂp‘-} left in the
hy the usual
selection of *glossy’ computer
mags. Although already well-
thumbed by the rising
generation of computer buffs,
I was only too pleased to pan
with my 95p.

Your Spectrum is the type
of magazine I've been looking
for since I purchased my
Spectrum 48K last February
I trust you will keep up the
very high standards you have
sel yourselves.

hank you for the listings,
which are clear, readable and
well laid-out. Only one thing
missing here (which no other
magazine does anyway) and
that is suitable flowcharts to
accompany the programs.

I know all you experts can
do these programs standing
on your head while sipping a
pint and cracking walnuts
between your fingers, but I'm
sure there are many of us who
would like more information

- 50 that we can follow the
reasoning ol the program and
perhaps even make our own

would certainly help in this
respect
W Jones, Kent

It's an interesting idea. First
thing though, we've got 1o
make sure all our progams
actually 'flow’. Ed. s



A HOME BUDGETING & BANKING SYSTEM
THAT REALLY MAKES YOI.IR

48K SPEﬂ RUM WORK!
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A professional style multi function
Ca:h Controller program that can

i— load and make an entry in just 90

1 X | SECONDS ...thankstoits ZX
MICRODRIVE MICHODHIU’E COMPATIBILITY. If
COMPATIBLE ‘ you're not ready to upgrade to

. Microdrive yet, this easy to use

</ cassette program can handie up to
| 400 transactions with your
Spectrum, almost filling the 48K
memory of your computer.

BANK ACCOUNT

@ Statements on demand from any
date to date

® Hoids up to 400 transactions

® Standing order facility

® All transactions can be
automatically coded to allocate up to
I 6 budget headings

@ Search facility for any single item
by description or amount

HOME BUDGETING

® 16 budget headings, e.g. Gas
Rates, Car. Tax - you can choose the
headings

® Highhights under/over spending
® Full budget expenditure
breakdown

@® Budget “re-think” facility
LOAN/MORTGAGE
CALCULATOR

All y OuU ever wanted to know but
hidn 't like to ask! Calculates

® Interestrates

® Payback periods

® Capital sum

® Period of loan

REMEMBER THIS CASSETTE
CAN ALSO BE USED
WITH ZI MICHOD'HW"E

® PRINTOUT FACILITY
USING ZX PRINTER

® FULLSECURITY WITH
PERSONAL PASSWORD

® FULL SAVE PROGRAM
ONTO CASSETTE OR
MICRODRIVE

Available from good computer
stores or direct by mail order..

at a price that won 't upset

the Bank Manager!

i
F -
F

=
= =1

£9.95

INCP&P
MICRODRIVE
CARTRIDGE
\_ NOTINCLUDED )

Dealer enquiries
welcome.

Generous discounts.

Credit Card Hotline (06286) 6353 ¥

= FIRST FOR

MICRODRIVE

Dealer enquiries welcome. Generous discounts.
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RICHARD SHEPHERD SOFTWARE

ELM HOUSE. 23-25 ELMSHOTT LANE, CIPPENHAM. SLOUGH, BERKS. TEL. (06286) 63531




DVIDEO

SUFTWﬁHE LIMITED

SOFTWARE FOR
SPECTRUM AND ZX81

OUR POLICY

WHAT DO YOU GET?

1 1 L 1
Wi 1 ir
48K SPECTRUM
Day of the Match £5.00
EFa ¥ | (1h T ! I & énhre fToolba Basor
i
Ball by Ball £5.00
Wi |
Superplan Generalor £12.00
Superplan Pack 17, Business Applications £7.00
i ATy - Tl SO 1 Wt ¥ ¥ | rChase
" i5r W e oty I5r
Superplan Pack 2" Home Computing £7.00
Superview £5.00
N i i il o " i ¥ q e ¥ wf il
W E rapt i (] ErAa]E I 1ema rrun N parnpelua
W T 1| r i T | Al % AT e
16K SPECTRUM
Superdraw £5.00
Pp—— r i - i Jii - -1 i T i yaselle for
i il 1 i ha
1554 i ral
W O e i 15581
16K ZX81
Hat | i i ik it
L] i yliEr Fi

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
W = L 4 2

i [ Pt i i

. “(Note "Day of t

VIDEO SOFTWARELTD,,

Stone Lane, Kinver, Stourbridge, West Midlands
Telephone: 0384 872462 Y. S.1

: Why do so many
Spectrumusers run
16/48 every month?

Is it the games? The editorial?
The reviews? The machine code
routines? The competitions? The
adventure help page? The educational
programs? The Long Way Home?
(Not the tnip back from the newsagent,
but our serialised adventure with state
of the art, instant graphics in 48K.)

We're not sure, but you can find out for
only £2.99 at branches of W H Smith,
John Menzies and leading newsagents.

HBIRE iR el (SRR A SR

t
T

T
NCENT INCENTIVE SOFTWARE LTD, B4 London Sueet
Ciﬁ Raading AGT 450 Te! Readwg iI0TH) 55167

A NEW EXPERIENCE IN GETTING RICH!!

48K SPECTRUM £5.50




1983 has seen a large growth
in both software games
product and the houses that
supply it. And with this
growlh has come an
inieresiing change in
advertising techniques —
for now, it seems standard
to start promoting games at
least a month before they
become available.
Fortunately, for those
whose mouths cannol stop
watering, much of the
software released in "83 was
of a high quality. Some,
however, fell rather short of
the mark and Gavin Monk
adds his pennyworth to the
moans.

Imagine produced the first
disappointment of the year
with the release of Schizoids.
After the success of Arcadia,
evervbody was expecting a
stunning new game and
Schizoids was said to offer
“A unigue experience in
arcade action, real-time
animated 3D graphics for a
breathtaking visual
experience and all those
quality features you've come
to expect from Imagine”.
However, what we weren’t
told in the blurb was that the
game was only in black and
white! Perhaps [mafjne
flogged its colour television
to pay for all the massive four
page advertising that went on.

he game idea itself
seemed strong enough.
You're stranded in space and
have the job of interstellar
refuse disposal consultant
{binman). That means you
patrol around a black hole in
your space-dozer pushing
rubbish into it.

Other than the lack of
colour, first impressions with
the graphic quality of the
pmﬁct were good. The
debris moves around the
screen very smoothly, all in

MISFIRES

OF THE YEAR

animated 3D. But the trouble
starts as you realise that your
space-dozer is impossible to
control (perhaps explaining
why Imagine included an
order form for a Fuller
joystick with the game). And
strangely enough, you don’t
score any points for pushing
the garbage into the hole -in
fact, there's no real way of
scoring points at all. Your
tally is simply equivalent to
the time you manage to
survive. 1 got my highest
score by pressing the start
button and popping off for a
cup of coffee!

Richard Shepherd
Software released
Transylvanian Tower at the
beginning of 1983 — a move
that was quickly followed by
rave reviews in all the
computing magazines. Now,
a year on, Transylvanian
Tower is still being advertised
as “ A spine chilling
adventure”. That's as may
be, but the plain truth is that
the game just can’t compete
with the new machine code
adventures which are now in
production. You'll have
noticed that I said *‘machine
code’, because although
Transylvanian Tower loads
as code, it's writlen

completely in Basic and not
too well at that, No wonder
the program is so slow and

“I hope the real thing's more exciting .

the graphics move at the
speed of attacking snails.

Virgin Games appeared at
the Earl's Court Computer
Fair in the summer to herald
the launch of its first
Spectrum games. These were

omp, Sheepwalk, Golf and
Starfire. Written mainly in
Basic, they sold at the
unusually high price of £7.95
each. The games proved very
slow and, adding insult to
injury, turned out to contain
bugs. On several occasions |
was faced with error
messages like ‘Integer out of
range’ and ‘Out of screen’.

omp is just another
version of Frogger but with a
change of story. Now the
idea 1s to guide vour soldier
first across a road of speeding
Army trucks, then across a
minefield. This turned out to
be the best of the four and
even contained some
machine code routines. As
for the others, well, in
Sheepwalk the game
characters are depicted b
very simple graphics. In fact
‘walk’ is the operative word
because, judging by its speed,
the *dog’ obviously suffers
some functional difficulty
with its legs. Go{f might tmv:
been a good game, except
that whenever the ball gets hit
off-screen, an error signal
pn|i>5 L:J: and it's time to
re-load. [ can’t say anything
about Starfire because my
copy positively refuses to
load at all.

Ocean's Kong got to
Number One just a few
months ago — possibly as
much a reflection on its
heritage as anything else.
Actually, the general

gram is fine . . . it's the
inishing that's sloppy. When
Kong jumps up and down at
the start of the game, he
manages 10 leave two pixels
of leg behind him. Also, your
hero seems to suffer from a
disability which prevents him
from climbing ladders
properly! And the message ‘|
LIVES LEFT leaves a lot to
the imagination. Perhaps the
program was rushed on to the
market for some reason and
failed to receive the

customary polish. At least
this hasn’t happened to the
company’s latest release -
Hunchback.

Microl decided to launch
Valhalla under the trading
name of Legend -
presumably because its alter-
reputation lies in the business
software arena. [t was
advertised as ““The program
you have been waiting for,
the successor to The
Hobbir”. After initial delays,
copies of Valhalla began
slowly filtering tl‘lrfqug}ljl and
magazines published reviews
that generally rated the
program a great success

ertainly, the operating
system is of excellent quality
and a pleasure to use and the
game idea also seems a good
one. The trouble is that it
lacks the depth and problem-
solving aspects of a true
adventure game. The graphic
pictures for each location,
although excellent, are
almost identical. The
characters, well animated
though they are, get greatly
confused when they pass
each other. And objects like
wine and food just appear as
dots on the screen and are
very hard to see. Perhaps the
fact that Legend described
this program as the
“successor to The Hobbir"'
raised expectations too high.

So, why were all the
reviews 50 good? Well, with
all big launches like this,
every magazine wants to
have the first review
published and the trouble is
that checkouts on adventures
'ﬁsl cannot be rushed.

viewers were pushed to
write their reviews in time
and hence never really got
their hands dirty. A certain
reviewer for a well-known
weekly computing magazine
cmﬁdid that “*1 only just had
enough time to load Valhalla
— let alone review it"".

All griping aside, much of
the software released last
year showed an extremely
high standard with
companies like Ultimate Play
The Game leading the field.
Further progress is assured in
1984. @s




As you may have
cate that interests us here, and staff on ¥'S
have and hard over the winners
of its much-coveted five awards. Now, at

1

A slow, mostly Basic game that became the
burt of many a joke in 1983. It was just so
naff; it had to grab number one position.

Tran Tower/Richard
Software
Completely written in Basic, and not too well
at that. You'll get more “spine-chilling” adventure
out of a melting ice-cube.

ET/Hilderbay
Another Basic game with a slice or two of
token code. If this had arrived for the Play
Pommﬁuan?&ﬂmemfdhawm
sent

Schizoids/Imagine

The d&wmmau of 1983. A h
it's in" mﬁﬁm
code”, its thrills mn:ttmmhemabrg

Maze Panic/Silicon Software
It's rumoured that more copies of this game
H;tmmﬁrmﬁﬂﬂhg?mlfa}'ﬂ
again, mostly in Basic with just a twitch of
machine code. Silicon Software went bust half

way through last year. .. thankfully!

( INCENTIVE PRESENTS..

FOR THE
48K SPECTRUM

AND
COMMODORE 64

¥What they say
ONE OF THE MOST ORIGINAL RORIE S\ WL O S
& COMPELLING ARCADE GAMES .I'|1:I.----'I " gy~
EVER PRODUCED ! SPECTRUM. & |
(500 WINNER' James Tant from Waokingham | me o oAl CHHgina
who scored 112,930 ' (on wisiting our offhices 1o gt
varily his Pugh sconng abality hie sCiore] e
meire! | e ™

SPECTRUM 48K [5.50 - COMMODORE 64 £6 50
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) TRILOGY

[/, MOUNTAINS OF KET
|l r - profess:onal game n
|| 3 competitive gente
especially i you
for money |
recormmend s aoveniure

HCW REVIEW

NN ey
* % %k KHCW NEW RELEASE

First gat to the mountam

MOUNTAINS OF KET
48K SPECTRAUM [5.50
TEMPLE OF VRAN

win! vaiue
can heartiy

TEMPLE OF VRAN
NEW An even greate:
[ fuqllf-nqq- Just retegsea

THE HIGHLY

48K SPECTRUM [550
Jyg_ﬁ ACCLAIMED GAME OF
ECONOMIC SURVIVAL

THE BRITISH ECONOMY WITH YOU
AT THE CONTROLS' HOW MANY
YEARS WILL YOU LAST?

o 55TAR BATING HOCW 311

BBC '8" £6.50

MILLIONAIRE

From a small humble home to a
magnificant estate! Take on one of
lifes little challenges & become a
millionaira! Start up a Software Co
Buy, sall, Advertise, Deal with
Honest Harry, Full Screen Graphic
Representation of wyour current
residence, + many other features. A
compulsive game that gnps you

SPECTRUM 48K £5.50

OUR PROGRAMS ARE AVAILABLE FROM ALL LEADING
DEALERS NATIONWIDE. In case of difficulty please use the ci
bralow

O

aBK SPECTRUM
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MName
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ﬁ = INCENTIVE SOFTWARE LTD, 54 London Street
! I"\C_EHLTEE ' Reading RG1 450 Tel: Readmyg (0734) 531678




GET THE RIGHT ANGL

ON YOUR SPECTRUM _
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Trickstick turns

.
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I."I g Proportionaiity gives vast possibiiities for more interesting games
|'A

aces can be stacked into each other for 1-8
cimulitaneous players

IOWn 1-8 player game is Attaktics at 1
« WOrks with most xempston compatible software

and with our NeEw
programmablie aciantor (£10 for Trickstick owners) il
, [ cOttware
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WOTrks with ANY
W TO program, even tor proportional games
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TRICKSTICK-

Therevolutionthat
Runs Ringsround

ordinary joysticks
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UPGRADE YOUR ZX SPECTRUM NOW!

The "CHEETAH"” 32K Rampack simply plugs into the user port at the rear of
your computer and increases the memory instantly to 48K.

® Fully compatible with all accessories via rear edge connector.

® No need to open computer and invalidate guarantee.

® Why send your computer away and wait weeks for upgrade.

® Fully cased, tested and guaranteed.

Why wait any longer?
ONLY £39-95 inc. VAT and p&p

_____
......

NOW MAKE YOUR SPECTRUM AND
ZX81 TALK!

TheCHEETAH "SweetTalker' justplugsintothe back ofthecomputerusing
the existing power supply. Based on an allophone system you can easily
program any word, sentence or phrase. Fully cased, tested, guaranteed and
compatible with all accessories via rear edge connectors. Complete with
demonstration cassette and full instructions. No more lonely nights!

Simply incredible at £29.75

Also available:
16K Rampack for ZX81 £19.75 64K Rampack for ZX81 £44.75

Prices include VAT, Postage and Packing. Delivery normally 14 days. Export orders
at no extra cost. Dealer enquiries welcome.
Send cheque/PO now to:-

CHEETAH MARKETING LIMITED

Dept YS1, 24 Ray Street, London EC1 Tel: 01-278 6954
Please quote when ordering whether Spectrum or ZX owner

32K Rampack and Sweet Talker available from larger branches of 'M @

Computers for All dealers. and WHSMITH O
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Although somewhat diverted by the oft-misleading use of the
word ‘standard’, especially when applied to 32
interfaces, lan Beardsmore presents two programming tips

fromY

In olden days, standards were things
that could be trusted and relied upon.
Now they tamish and crumble in our
brave new world. But surely, 1
thought, computer standards still
5 erect intact? Why, only the
other day, I'd been ruminating on the
RS232 and all the exciting
peripherals you could hang on it

I decided to carry on thinking but
now, several days older, sadder and
wiser, all I can do is sit and reflect on
the time spent trying to sort out the
chaos. Let me quote from the pro-
visional manual of the QL.

“Unfortunately, the RS232 “standard’
shows itself in a | number of dif-
ferent forms on different equipment,
and it can be a tedious job, even for an
expert, to connect together for the first
time two pieces of s ly standard
RS232 equipment . .. '

Now they tell me! If you're thinking of
rushing out to buy an RS232 for your
Spectrum, then just a word or two in
your shell-likes. Be careful, especially
if you're just lm:i:f, for a general pur-
pose interface, have no specific
task in mind. However versatile and
useful it may seem, the plain fact is
that connecting your RS232 interface
to the RS232 interface on a peripheral
may be as difficult as trying to plu&:
three-pinner into a light socket!

the other hand, maybe you get a kick
out of re-wiring connectors. Worst, of
course, is the damage you can cause
to equipment So, care is clearly
necessary, but what specifically is it
that we have to be so careful
about . . . what are the problems?

TOOWIDEASCOPE?

First, the theory. The RS232 is a 25-
line standard based on the 25-line D-
socket or EIA. Unfortunately, onl
three of the 25 lines were defin
These are RX Receive Data, TX
Transmit Data and GND (a common
ground line). The real lems start
Jjust about here. Thon,ghp;c;blinu were
made available, with only three
specified, the scope for ‘flexibility’ is
enormous. Computer manufacturers,

readers.

with Uncle Sir Clive not the least
among them, have taken far greater
liberties and given far less rope. With
22 free lines to play around with,
chaos can and has ensued.

Naturally, the first thing to go was
the big (and expensive) EIA. Why
pay for something that size when
ﬂu'm only going to use five lines?

at's why the RS5232 can now be
seen masquerading as a 12-line edge
connector, various types of DIN soc-
ket and (the type most likely to be
known to Spectrum owners) the 9-pin

*Joystick'- It's quite possible
to :t.-l rwnggezmwith same con-
nector, but wired with different lines
— or equally the same lines wired to
different connectors.

There are two aspects to the
RS232, each of which causes prob-
lems. The first lies with voltage, and
the second with the lines carried (or

rhaps one should 5'1!1?1 ‘the optional
ines implemented’). The problems of
voltage are potentially the more
damaging so we'll take a look at them
first.

Paradoxically, the RS232¢ comes
the nearest to being the true standard.
It can carry plus and minus 12v and
thus is usable with a standard modem.
However, like everything else we've
been looking at, even this is not exac-
tly standard; most modems can work
on 9v or even less.

Next, somethi that can really
cause problems. n.znother variety of
the R5232 is the interface that can
only carry 5v and Ov; here its use is
therefore limited to TTL applications.
Of course, that's fine if you have a
special TTL-type interface on your
modem or printer. On the other hand,
it doesn’t take too much to imagine
what happens if you get this little
detail wrong. It's not a pretty sight to
see 12v or even 9v passing through a
low-power TTL board; it adds a new
meaning to frying chips, and if the
positive voltage Son‘t get "em, then
rest assured that the merest hint of a
negative voltage will!

ore recently a compromise has
appeared — the RS423 which is rated
at plus or minus 5v; indeed Acorn has
been busy telling us how it is,
l:'rglncl!.l upé to ;u point ll.'lj:l sengtms are
nght But we re n another
standard of a M&nd if you are
going to have +5v, why not have the
+12v that's more commonly used?
(Answer: because the computer
power supply is not up to it —
therefore, solution is to invent a
new standard that fits the
restrictions. )
ARE YOU RECEIVING?
So that’s got the voltage out of the
way — now let's see what signals

need carrying As usual, a certain
amount depends on the use you want

;
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APEEKINTIME...

§ FOR»=1T01000

10 PRINT AT 10,10 PEEK
23731+256+PEEK 23730;" "

14 NEXT 2

15 sTOP

16 FOR 3=1 T0 1000

20 PRINT AT 10,10; PEEX

730+-256.PEEK(2373

23 er
24 NEXT itk
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WANTED! PROGRAMMERS WITH IDEAS!

Artic Computing, the makers
of Gobbleman, Galaxians,
Ship of Doom, Combat Zone,
Voice Chess and many other
bestselling home computer
gomes are looking for
programmers with bright
ideas !

Have you got the game of
the decade locked away
inslde your head?

Could you invent another
Pac.Man? Or the 1980’
answer to Space Invaders?

If you con devise new games
and write them into workable

programs for o wide range of
home computers then you
could be the person we're
locking for.

LEELEEEs for Programsl

Artic will purchase your new
programs as well as
guarantee high royalties on
all subsequent sales. If the
game you devise is even
moderately successful this
could mean considerable
earnings for you.

Unlimited technical support!
If we think your ideas have

potential we will provide you
with tull technical support
all the hardware you need
assistance with program
development and advice on
how to create even more
popular programmes.

All negotiations in strictest
confidence. Please write to
Manaoging Director

Brdir




mﬂsﬂu most common ( u.scﬁ.ll)

itional ones are:

RTS : Request To Send
CTS : Clear To Send (on Interface

i

I;TR : Data Terminal Ready (on
Interface 1)

CD : Carmier Detect

If the bulk of these signals are available,
then usually any missing can be re-
routed Lo a spare existing one, via soft-
ware,

So where does this leave the Spec-
trum owner? Well, if you Rl;gsjezmusly
considering buying an as a
universal panacea, then I know just the
right man in a little white coat for you to
see! Exaggeration, of course, but | hope
that at least you'll have some under-
standing of the situation — and the
problems.

But — a thought — ;
megomtmdbuy]neﬂ RSIS
when purchnsmi an Interface 1 com-
plete with RS232 is at last beginnin ?m

r as a credible alternative. It's
true! I failto see one single major advan-
tage of the RS232 over the Centronics.
The Interface 1 can send and receive
data, and it's a two-way interface .
except, wait a minute, there have been
some obscure exceptions that only
work in one direction but still call them-
selves RS232. Uh-huh, you've guessed
it, Interface | just happens to be one of
these obscure exceptions!

THESOFTSOLUTION

The RS232 on the Interface 1 is really
only of use as a printer interface, where
data is sent in just one direction. But,
have you seen the price of RS232
boards for the common Seikosha and
Epson printers? Change printer manu-
facturer and you have to buy a new
board. So why not get a Centronics
interface instead, usable on all the com-
mon printers and probably cheaper into
the bargain'
In theory, there is a glimmer of
with this problem. The fault lies in
fact that much of the work of the Sinclair
RS232 is done by software, and the
ems lie with the DTR line. If this
is high then it will transmit data; if
it's low then it stops the interface dead,
effectively disabling it. At present, I'm
looking for ideas of a way round this —
in , anything in software can be
ch.nﬁ even if the software is in
ROM.

Then again, some of you Spectro-
genii might want to get clever and try re-
wiring the plug and socket so the
computer thinks that DTR means an
incoming signal. That's not bad be-
cause it will allow a signal into the com-
puter when DTR is ‘1°. You'll not be
able to do anything else with it, but

JUSTLIKE AUNTIE
B e

3333&5333
!!!SSEEEEEE
7

BC14 THEN PRINT b1* 3
I:Iﬁ GO BUB DISPLAY

140 NEXT b

150 STOF /
1000 KEM DIM
1010 REM tealumni)
1020 REM .
1100 IF b>13 THEN GO SUB mt-'lll
1110 IF BCl4-THEN PRINT e ﬁpl
1120 LET a=as+}
1130 H‘llﬂl

2000 REM

2010 REM DigFLAY :nlv-nll
2100 PRINT AT =, 12ib1™ "jCHAS l.ll'
2120 LET wmxel

2130 RETURN

-
€83
£

never mind. The real fun takes gm
when at the end of the data, the

will go low; this time effectively disab-
ling such insignificant items as key-
board scan and display. On the sup-
position that a computer with a blank
screen and dead keyboard is not quite
what the doctor ordered, let's see if
there's another way around the
problem.

A gentleman to the last, I will allow
Sinclair Research to make the final
example of the problems created by the
%{gszmm Itjnlf: lll-lj's stm}lmi_ The

cson ar far superior
and, having th:%r m control p:ﬂip.
should allow full duplexing. And, in an
effort to make the interfaces compatible
with as many others as possible, they

are confi in opposite ways. Thus,
Ser 1 very like I/F 1, and so does
Ser 2 except that it's oonflgl.l.md back-

wards. This harks back to what | men-

tioned earlier about re-wiring the Inter-
face 1's RS232. In this configuration,
TX Transmit Data becomes an Input
command because transmit now means
putting in; while RX Receive Data, of
course, means the opposite. Thus, when
you are receiving data, we are putting it
out. Of course, in this situation Receive
Data (out) could now be connected to
Receive Data proper because the same
now means the o ite; and in the
same way T X meaning RX can be con-
nected to TX that actually means TX
— if you get my meaning' EIs
If you've any problems with hardware
or software on the Spectrum, or you
Just want the space to air your
{J mmmnggemu. drop a line to

an more, Your Spectrum, 14
Rathbone Place, London W1P IDE
Any feedback would be welcome —
come on, let’s hear from you!

——— — ol

&

this is Jamie's first Roppy, that's Aison’s first printout and
hera’s Alex in hug first User Group

31
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Towering above competitive add-on units for the
Spectrum, the Basicare system offers a wealth of new
applications for the ‘professional’ user. SQ Factor finds
out whether the system measures up. ..

The early adverts for the mould-
breaking ZXB81 suggested that the
Cambridge miniscule miracle was cap-
able of controlling a power station.
While others choked, turned purple, or
rolled chortling in the aisles between the
card sorters of their doomed main-
frames, Basicare quietly designed a

powerhouse thatthe ZX81 could run —
a modular one, limited only by the
height of your ceilings. And now it's
available for the Spectrum.

The ceiling height is significant be-
cause the expansion modules stack
neatly ontopofeach other, and because
the accompanying literature gives several

33

different figures for the maximum
memory that can be added to your ZX,
ranging from 256K to a gigabyte (this
last from a reprintof a review by another
magazine and hence, highly suspect).
At just under an inch and 64K per mod-
ule, a one megabyte memory will stand
about a foot and ahalfhigh, counting the
two modules needed for interface and
paging. Personally, I'd stop there, but a
real maniac with six feet of clearance
betweendesk and ceiling, or who is will-
ing to compute in a stairwell will be
pleased to know that the Basicare
documentation definitely says that four
megabytes of address space is possible,
Not all of this is available for RAM,
however, as the paging system devotes
some areas to other uses.

Non-maniacs whohave not yet leftus
may well be more interested in these
other options: such as the eight-channel
A/D converter; the non-volatile, auto-
stat CMOS memory module; Cen-
tronics interface; EPROM module; and
more. There are even hints of a 16-bit
add-on processor to come, but at that
point you'd probably sling out the oniginal
computer as a drag on the system, and
run the expansion on its own!

READ WHAT'S WRIT

Us aged duffers, hands crippled with
solder burns and minds cluttered with
the characteristics of thermionic valves,
nevertheless possess one clear advan-
tage over most whizzkids when it comes
to coping with new toys. Endless and
repeated experience has taught us to
read the instructions before doing any-
thing else. Basicare's literature is nos-
talgia reborn. I love it. Phrases like
“Connections to the aluminium strips
can be made with small crocodile clips™
brings small crocodile tears to my eyes.
Before computers became consumer
products we enthusiasts drooled for
hours over documents like these in
search of enlightenment. It does even-
tually come, provided you are sufficien-
tly enthusiastic. The information is all
there, but it's not too well presented
What you get is a flock of photo-
copied ‘technical sheets’, the mix de-
pending on which modules you have
acquired. Most of them were originally
written from the ZX81 and are accom-
panied by an update sheet for the Spec-
trum, to be read in conjunction. The
business of memory paging, without
which no eight-bit micro can address
more than 64K, 15 not beyond the
understanding of anyone — but it's
beyond the patience of lots of people, |
reckon, especially if they have to work
from this documentation. Some of the
confusion arises from uncertainty about
whether the piece of paper you're read-
ing is meant to apply to the Spectrum or
the ZX81 or both, particularly where
addresses are concermed. These and
othernumbers are also given sometimes
in Hex and sometimes in decimal, with
no indication of which is which. How-
ever, most of the complexity is in the
concept itself and, therefore, these pro-
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| provide a buffered 64-way

| attached. Unfortunately, this

| externally, and this feature will

| attractive to users of the larger

| expansions will require an
| additional power pack to be

ducts should be regarded as not for
beginners, unless the beginner 1s deter-
mined to become an expert the hard
way

GOING ORGANIC

The ‘Organic Bus’ is a marvel of udi

ness comparedtothe breadboard tangle
that this sort of equipment usually

_ THEBASIGARE SYSTEM DISASS

FOUNDI&TIDN MODULE

Persona SP

results in. Stacking the modules chains
them onto the bus via a 64-way plug/
socket out of the top and bottom of each
module. Once plugged together, they
stay put very firmly and the stack can be
handled as a unit.

All the modules have pins sticking
out the back which are used for vanous
purposes. Un the memory modules,
pins are linked together to select appro-

priate positions in the memory maps,
while the in/out modules also use them
for guess what? Linking clips are sup
plied, placed in “get-you-going’ posi-
tions. The Centronics port has a proper
26-pin connector with grips

The edge connector that plugs into
the Spectrum has something of a home-
made look, being held together mostly
by a large dollop of cold-pour rubber

This is the main module
whereupon all others are
stacked — the foundation of
the tower block. By itself, it
does nothing. Its function is to

buffered version, Pericon B. another module, up to a limit The technical sheets on this
There are three eight-bit ports  of perhaps four. Well, at least  one are technical indeed.
which can be either input or four, say. It would seem that Suffice to say that the

output at your option, giving more might possibly be inputs and outputs are low

24 1in/out lines. If you want managed using paging, which power Schottky TTL

any more, you just slap on

requires a Minimap module.

equivalent (can't be bad), and

HOW BASICARE
STACKS UP

bus, regulated power supply
{using the unregulated power
from the Spectrum’s supply,
via the edge connector), and
various decoding and paging
signals for the other modules

The buffering is a good idea
from a safety point of view. |
accidentally plugged the
expansion into my 48K
Spectrum without having
previously made an essential
modification to the innards (of
the Spectrum) and got away
with having two dlﬂgcrcm lots
of memory chips trying to
control the data bus at the
same time. Not
recommended, but not a
disaster either

The 16K Spectrum mates
up to the Basicare system with
no hardware mods but the 48K
version has to have a
connection made internally
between one pin of a decoder
chip and the edge connector.
The purpose of this is to turn
off the top 32K of memory
whenever the Persona is

part of the memory can not be
used with the Basicare system;
it does seem a little odd to stant
an expansion by removing
32K of RAM and then
presumably replacing it

make the system rather less
model

The Persona can power up
to five modules, using the

power pinched from the
Spectrum supply. Larger

attached to the Persona.

CONTROL MODULE

Penicon A

Control applications requiring
a lot of TTL in/out can be
implemented with this module,
or for heavier use, the

Yy

PROVIDES A

/ tLock

W A 4500

EPROM/ROM

/ TOOLKIT

PROVIDES 8K OF UTILITIES IN

£22.20 \

T5 7

/ PERICONC

DRIVES AN B0 COLUMN PRINTER
WITH A CENTRONICS INTERFACE

£41.75

[ SONUS

A THREE-WDICE SYNTHESISER AND
SOUND GENERATOR

£30.15 \
=1 e

[ DROM

FOR NON-VOLATILE STORAGE OF
PROGRAMS AND DATA

- =

DUTPUT.

/ PERICON A

FROVIDES 24 LINES OF INPUT/

£27.90 \

e e G PR

/ LINKA

EIGHT CHANNEL ANALDG TD
DIGITAL CONVERTOR

[

/ RAM 08

ALLOWS 8K OF ADD-ON MEMODRY 224.50 \

F il !

/ RAM 16

ALLOWS 16K OF ADD-ON MEMORY

£26.75

=] !

/ RAM 64

ALLOWS 64K DF ADD-ON MEMORY

£76.25

 JENT PN N

. 2O |

/ PERSONASP

ALLOWS YOU TD CONNECT ANY
BASICARE UNIT TD YOUR SYSTEM

£45.00 \




compound; but it is serviceable.

Further Spectrum add-ons are not
catered for, as there’s no carry-through
of the edge connector. However, Basi-
care says the system is completely com-
patible with the Microdrive, and it did
indeed work with ours. The two would
seem to be good companions, with the
Network and RS232 of the Microdrive
filling a gap in Basicare’s range.

I asked whetherthe Prism VT X 5000
Prestel adapter was compatible but
Basicare has vet to investigate the idea,
and I am too chicken to just plug it all
together and see if it melts. For the
moment | access Prestel with an un-
adorned Spectrum plus VT XS5000.

Two further modules which we did
not review are Sonus, a three-channel
sound generator, and Toolkit, which

can house EK of your own utilities in
EPROM. Other developments are pro-
mised for the future

OVERALL

What we have here is a failure to com
municate. The Basicare gear is tidy,
powerful, robust and complex. It can
give Sinclair users access to advance

that up to 2mA can be had on
output for driving a transistor,
LED, or whatever if you don't
mind the voltage ing
below TTL levels. A few
circuit examples are included
to get you started, driving
relays or the like. There s
even a fairly ambitious project
for making zourscl!‘ a

membrane keyboard out of
kitchen foil and Sellotape (plus
small crocodile clips). This is

the kind of experiment that |
fer to conduct mentally, a

Einstein, but it would not be
out of place in a classroom.

From the computer end, the
ports appear as simple
memory locations and are
accessed by PEEKs and
POKEs. Complexity appears
in the shape of the control port
which is used to set the others
to input, output or modes
beyond, strobing and even bi-
directional modes being
available with a reduction in
the number of lines. At this
point | moved onto. . .

Pericon C

This is the Centronics
interface module for use
primarily with proper size
printers. | was unable to test it
as | have no mllhempl
equipment about ace
{we're RS232, we are).
However, I'm forced to
recommend it anyway, as
you'll be unable to use the
cheap and cheerful Sinclair

inter with any of this gear.
ﬁ::hin; exotic like the clash
of mismatched memory maps,
merely the fact that the
Persona module does not have
a carry-through edge
connector for the attachment
of further Sinclair stuff; also,
the one on the Sinclair printer,
which does allow chaining, is
not the full width, so the
Persona can't plug into it
Right daft, but who to blame?
Both companies seem to have
goofed here. You won't be able
to fit your joystick, either.

You get a cassette with the
Pericon C which when loaded
allows you to specify width
{maximum 80 columns) and
lines per page (maximum 66
lines) and then sets up a

machine code driver to run the
Centronics printer direc
from LLIST and LPRINT.
This driver is placed at
address 32300 decimal, and |
have no idea if it can be moved
as the cassetle seems Lo
supplant any technical sheet
concerned with this module,
and there are no REMs in the
program. [ would have thought
this was an ideal candidate for
inclusion in the non-volatile
memory of the Autostarn
Drom. As it stands it would
seem to limit one to a 16K
Basic program, however much
more memory you might have.
(See also the RAM section on
this point. )

atever niggles a
conscientious (or contentious)
reviewer might feel the need Lo
grub up, real black-on-white
listings instead of the standard
‘silver streak” are a heartfelt
need long denied to magazine
editors and the like, and any
piece of kit that can bring
about this Jerusalem cannot be
decried.

LinkA

Eight channels of analog input
can be handled by this module,
and you can, again, have up to
four modules at least. The
analog voltages must be
between zero and plus five
volts, and while a simple
resistive divider will bring
larger voltages into the
module’s range, other
techniques are recommended
for accuracy and safety. In
particular, the inputs must
never be allowed to go
negative or over five volts.
This is not a problem with
resistive probes such as
thermistors or strain gauges,
but if you're thinking of
spectro-analysing your Hi-Fi
then it's a point to watch.

Unfortunately, what seems
to be a diagram of a
ratiometric input arran
in the “‘tech’ sheet only
labels printed, with the
drawing itself left out. | would
expect that anyone having a
use for this module wou
probably already be familiar
with instrumentation

ment
the

BEFORE YOUR VERY EYES

electronics, buffer amps and
the like, so maybe it doesn't

matter,
The computer reads the
module with PEEK s and

selects the required input with
POKEs. Accuracy is stated to
be one bit, working out to 0.4
per cent, which is better than
any probe is likely to give.
This one would seem to be
suited to genuine scientific
monitoring purposes,

FUNCTIONS MODULE

Autostart
DROM

This is the point where the
Basicare system came alive for
me. Not only does this module
give you up to BK of non-
volatile memory for your own
routines, but it can actually cut
out the Spectrum ROM at
wer-up, run its own
mnitialisation routine, and leave
you with a bunch of extra
interrupt driven functions. It
came supplied with resident
software providing an auto-
number routine for Basic lines,
a machine code reset (derived
from Tom Baker's article in
Y'S issue one), and a routine to
read the Clock module in a
convenient way. I"ve added
my own bit of code to give an
instant reference ‘free
' function (see
Listing 1) just to show that
anyone who wants (o re-write
Sinclair's operating system
can do it with this module.
However, | must confess
{having gone on a bit about us
old h always reading the
instructions) that 1 switc
off the write protection before
I knew what | was doing, and
somehow wiped the supplied
program. Basicare kindly sent
me a cassette with which to
restore the code, if not my
b. As to why it wiped,
either | was reading the wrong
piece of paper (there were
three lots for this module), or |
was aitempting to alter code
which was actually running at
the time, once every interrupt;
on the other hand, just
possibly my ‘reviewer mode’
simulation of the new user, a
necessary ability for an article
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like this, is more advanced
(read "'naive’) than | thought.
The module is supplied with
internal sockets for four
CMOS 2K RAM chips, but
you needn't pay for more
memory than you need. Ours
had 4K fitted and two empty
sockets. Write protection is
selected for each chip by its
own diddy switch at the back
of the module, and the
autostart feature can be

enabled or disabled by the
ﬁ:jlmmng of a link nearby.

write enables should only
ever be switched on when you
are entering or LOADing in
code, and I would personally
never touch them without
SAVEing the relevant section
of memory to tape first.

The obvious appeal of
having your own idiosyncratic
printer routines, utilities, or
alternative character sets all
ready on-board and operative
at power-up needs no further
elaboration, and makes this
the most interesting module in
the system.

The only snag | found was
that the autostart routine that
reads the Clock module places
the time and date info into the
Basic variable, t$. This means
that a simple PRINT 1$
command will put the time and
date on the screen. However,
it also means that a RUN or
CLEAR command, which
clears the variables area,
confuses the interrupt
routine and drops you into a
sort of semi-crash.
Furthermore, LOADing in a
Basic program also seems to
mess up, with the program
apparently unable to recognise
its own variables. But you can
write a program while the
feature is active, using t$ to
PRINT the time if you want,
without any trouble, so |
should think the debugging of
this feature did not progress
much past the EDIT mode.
Too bad, because it will stop
you using the autostan
software unless Basicare fix it

However, | can exclusively
reveal that if you POKE
57866.24, then the 1S update
is bypassed and you don’t get
any more trouble. You don't
get the time, either (there are
other ways to read the clock),

H3A/WNOA 10 HMDL I



but you can still use the other
added features, auto-number,
reset, and my own mem bit.
This POKE replaces a
conditional relative jump (20
Hex or 32 decimal) with an
unconditional one ( | 8 Hex),
s0 you know how to put it
back. Don't forget the write
enable switches. This is
not needed unless the cloc
maodule is in place, as all it
does is tell the software that
there is no clock to read.

W

Thisisa r real time clock
with battery -up and its
own timing circuitry. It's
therefore much more accurate
than the Spectrum’s internal
50-cycle counter, and it
doesn’t lose time during
BEEP, etc. Besides the time,
down to tenths of a second, it
also track of the day,
day of the week, month and
year, with the appropriate
software. A cassette is
supplied with two
one to set the cloc
read it.

The internal nicad battery
will keep the clock for
three months on a :
and it

Our le didn’ lwork ill
first, in fact the whole
h but it only
uﬁ; We couldn't load the
setting program because it
hung on power-up, as we were
using the autostart module,
which accesses the clock every

in, u ause it
needed setting. Get the

setting.
Fictm‘.‘ﬂopmblﬂnnlu in
act, and a line of text in the
documentation would have
saved us having to phone

Basicare (again) and do our

increasingly

act. If it happens to you, just
ditch l.henutmt:ﬂlm;enn_lllﬁ
to use the setting program,
other problem with the
autostart and clock we have
already discussed.

and one to

“Emm{mlmunun&
itional 8K of the DROM).
This would seemiobe a

hangover from the ZXE81,
which had a very different
memory map to the Spectrum,

Themmnri::lnmmﬂeh
that is poss
mmmm or 32768 or
b oy Ly

s OWN On-
Mmmlfcmm
page the stack in and out of the

wnhmnpvm;
plnnlymamthiuhamuclm
memory craziness with which
we opened this piece applies
nld;rlumlchin;mde
programs and data that can be
stored above RAMTOP.
Bun‘.: longer than the
normal 16K versions twhu:h

are really restricted to about
9K) cannot be run if you are

EOINE 1O use paging.

s 1 b

or ura you
mhkwdﬂﬂluﬂuﬂl
have room for the UDGs. In
fact, the ROM does this
automatically on power-up.
You can then write or LOAD
about | 5K of Basic. This is
lhm‘lh::;thcﬂmdardﬁ
mac "s capability,
you'll not be able to LOAD
commercial 48K sofware. To
be fair, that is not what the

Basicare system is about, but
Eldnuﬁmlllm rverse (o

ve a Megabyte
bmndlmt:muﬂtmnmfar

The Hobbit.

The reason a further 16K
unmtbuimplzaddudmtup
is that the last 16K
addresses is set aside for the
DROM and in/out modules.
And that is what Basicare iy
all about. there is a
way toget a module to
sit in that slot. There are, after
all, scads of pins sticking out
the backs of all these boxes,
with which to play all kinds of
memory swapping tricks, but |
un;tﬂﬁndmﬂndnﬂmd
it's beside the point anyway.
For The Hobbit you just
carefully remove the Basicare
equipment and hide it
somewhere where it won't get
m.lﬂudupbyldvmre

MEMORY MODULE loonies

We got the smaller RAM
maodule, the 16K, A 64K
version is available, but
requires paging which would
require a module,
Unlus}roumpmpuedmut
involved in such tec es,
you're limited to a 16K

l udon't l:1||.ule see what a
6K pages that

can themdl’urﬁuiclru
good for, how about storing,
say, 24 Hi-res screens and
zapping them into the real
screen memory in turn to
produce a second of Disney
quality animation? That would
need 64K modules.

o00 s MENCHECK

(CeDeCW H

DOD0 {ACTION=- HOLD ENTER KEY TO SEE INDICATION
DxIe00) iOF FREE NEMORY- (NLY AFPPLIES DURING EDIT
] {MODE WITH K CURSOR- THIS VERSION MEANT
et ;FOR USE WITH BASICARE AUTOSTART SOFTWARE
L sBUT SEE BOX BELOW AND BASIC VERSION
DO00 H

SCIR = FLAGE EQU 23811

SCBY = RANTOF EQU 2ITH

SC85 = STKEND EQU 265N

0000 !

E2CS oRG BHOE |

E2CS CI268) P 50150  (REPLACES RETUNN
E2CH : INSTRUCTION
EXCA :

EXCH jERERARERSS IS NSERIR RN RAREERRRERERERERE NS
E2CE ;* TO ADD MEMCHECK TO TOMI BAKERS RESET, '
E2CA :* REPLACE HER 'RETI' INSTRUCTION WITH A

E2Ca 3* JUMP RELATIVE TO THE END OF MER BOUTINE,

E2CA ;* THEN ADD ON THE FOLLOWING (IGNORING THE *

EXCB * ABOVE AND THE ADDRESSES) ¢

EZCH .ulli-lﬂrflllll-lllllll-!l llllllllllllllllllll EEFEESEE

E2Ca i

E126 = ORG 5a150

E328 F2 Bl

E327 F5 PUSH AF

E328 ES PUSH HL PYOU KNOwW IT

E320 D5 PUSH DE : MAKED SENSE
E3ZA £S5 PUSH BC

E32B JA3BSC Lo A, LFLAGS)

EXZE CBSF BIT 3.A K CURSORT?

£330 201F JR NZ,.GEIF

E332 3JERF LD A, OBFH

E3}a DOFE in A, {DFEH)

E335 1F BRA :ENTER PEEZSED
E237 ale 4R C.5K1P

£330 EDSESSSC LD DE, | STXEND)

E330 JABESC LD HL, [ RAMTO®)

E340 EDS2 Sac HL,DE tCALCULATE MENM
E342 44 LD B.H

E34% 4D LD c.L

E3da CDZRID CALL 02DI8H  STACKEC USEFUL
E347 CDEAD CALL OZDEIH ;PRINTFIF FOM ROUTES
E34x 3ERF LOOP LD A OBFH

E34AC DRFE IN A, (OFEH)

Elak 1F REA :ENTER STILL PRESSED?
E34F 30F9 JR NG, LOOP

E351 €1 SKIP POP Be i IT ALL COMES RACK
E352 DL POP 1 4 : TO ME NOW

E353 El FOP HL

E3S4 F1 FOF AF

EVS5 FB El

E356 EDaD RETI

E358

E¥S8 = EMD

10 CLEAR 32:330
20 FPOR 1=32334 10
1«88

30 DATA 62,40,237,71,237.94.:

237,711,237 .86,.2

NEXT 1

7.58,.5%

40 DATA 92,203,950,32,31,62,1%1.219.254
237,911,101 ,92,42,178,%2,237,82

.4
.68

50 DATA 77.205,43,45,205,227.45,62,191

20 219,254,31,48,249,193,209.225,241 ,251 .2

1obh, 24,

37,77

&0 SAVE

"meml&k"CODE 32334 ,66

70 REM LET on=USR 32334

BO REM LET of+=32341

90 REM Delete REM from one of the line
& above to activate 1t

ABASIC

52398: READ a: FOEKE

201 n-.b:
01 ,255.,243,245,229.213,.19

techniques for specialised applications
which they would be unable to find else-
where, and all in an integrated system An
— provided they are able to understand
how to use it, that is! What it needs most
is a complete re-write of the documenta-
tion, with separate versions for ZX81
and Spectrum, preferably written by

someone who doesn't do Hex to decimal
conversion in their head.
one who merely wants to bump
the 16K Speccy up to the full 48K and
nomore, would be well advised to go for
a simpler and cheaper altenative, This
route is for the user with an application
in mind, and the ability to implement it

alone. Commercial programs for the
Spectrum that use more than 48K and
can cope with paging are not noticeably
available.

If you want to tumn fm" Spectrum
into a sophisticated tool you'll find the
necessary building blocks in this system.
The rest is up to you. EIs
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The leading game (APOCALYPSE)
has four different maps, on any
one of which you may fight your
war (see section A.). An additional
tape which contains a further six
maps may also be added to
expand your atlas (see section B.).
Alternatively, you can be NERO in
the FALL OF ROME or Napoleon's
right-hand man in NAPOLEON'S
CAMPAIGN in 1813 (see section
C.). Can you survive the War of
1984 or could you lead your
marines from island to island

in the PACIFIC war? (see
section D.).

A. APOCALYPSE B.

For: Spectrum 48K & NOVAMAPS

BET Modei & Six New Mapai

£9.95 inc. VAT and PEP I USA ARCTIC CIRCLE
| SEASIA STARSYSTEMS

Ayvailable from J Menzies
Boots B Microdealer UK SAFRICA NETHER EARTH

Volume 1:

NEBULA A masterly introduction to a strategy game! C. Volume 2: | D.Volume 2
48K Spectrum CHAPTER | CHAPTER2
£6.96 inc. VAT and PE&P FALL OF ROME | THE 1984 PACIFIC WAR
MNAPOLEON'S chPmc;:lsz i

: Expansion Kits for Spectrum 48K (B. C B D only|
Can you survive the Rebel Star Raiders? £4.95 anch Inc. VAT and PEP

48K Spectrum

£9:95inc. VAT and PEP e
...... o A M A
e
FI HST EM PIRE "l"uur iml’ﬂduﬂt"}n ta cﬂmmﬂtﬂ HOW TO ORDER You may pufchais any of the itema iafed by
- - cheque of postal order All you have (o do is (il in the details in the
Table top moderated war games coupon enclosing your cheque/P0. mada payabie to Redshitt Lid
g:ﬂgﬁ-ﬁpactrum & BBC and your ordar will be dispatched within 7 1o 14 days All prices
.35 inc. VAT and P&P inclusive of VAT and PE&P
T %, B, B W R R R A R R T R T I L R L S 0 L e — e e s e —— e— —— — — —
R e s S e s '.'j 7
Poast w0 REDSHIFT LTD 2:c MANDAR RD STOEE NEWINGTON N
TIME LORDS Get entangled in the complexities of time travel ] i i Fieu
BBC E'ﬂ'ﬂﬁ inc. VAT and PEI'F' |Psase circhethch Mndves | Fodguinsd |

| A B C D (For Apocalypasl Avsilabls for BBC Specrum [Delete whick
ot ageplealshe |

Aebsl Sue
Meirila Hmichor Farnt [ mupers

Tima Losds

| ancioae my chegue' PO lor i

REDSHIFT LTD.

12c MANOR ROAD, STOKE NEWINGTON, LONDON, N16
TEL: (01) 800 1333

Apocalypse is produced under licence from The Games Workshop Lid

TeliDayl Tad [ we
Plasas sllow T 1o M davi 10d Naw Aelesies

I

I

| I
| |
I

: 757t |
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oENING YOUR

SPECTRUM

An amusing divertissement for any known collection of true
Spectrumists is to enquire innocently whether someone can
identify a particular ZX model — or ask howA’s machine
differs from that of B. It's a guaranteed crowd-puller! Stephen
Adams fancies he can supply the answers and, taking the
Spectrum by the chips, he details the various stages of
development sinceits April 1982 launch.

AfRer three issues of the ZX Spectrum
and countless modifications, many of
you must be wondering just what goes
on inside that little box of tricks — and
just how you're affected by which model
you have. Well, wonder no longer -
here for your delectation is a compre-
hensive guide to the Spectrum’s innards.

Perhaps the most obvious distin-
guishing factor of the Mark 1 is that it
sported a grey kevboard. The Mark 2s
and 3s both have a blue background to
the keys.

Internally, the issues have been

muckedabout a bit. But,fordetails check
the annotated photos for the complete
picture. Apart from the RAM changes
and the re-positioning of various major
components, Sinclair Research made
their most radical alterations to the
Spectrum when introducing a redesigned
PCB and a new ULA to their final
Version.

When Sinclair Research began work
on the issue 3 Spectrum, a low-powered
version of the ULA was employed.
Even so, a problem with the Spectrum
internal power supply is that one of the

SPECTRUM ISSUE 1 (16K)

On the 48K version, you can easily spol the capaciiors on the
RAM board that hangs upside down, us! inside and above the
| edge conneclor. These boards were onginally fiogped by
| Sinclair Research as parl of a £60 upgrade but becatse this
meant Spactrums had to be returned to the factory, lew Look
up the kind offer and the idea was eventually dropped

The keyboard data
sockets

The WD’ strap ——

On the Mark 1 Spectiums
10 bring the colour back to
its former glory, you could
adjust the colour crystal

frequency — with the help
of 3 screwdriver and via

the hole in the underside of

thee machine

The colour controls A problem on the Maik 1
and 2 Spectrums was that as the ULA warmed
up, it caused the Sync puise o change
frequency

The teletaxt colour straps
Y.Vand U

transistors (TR4) tends to blow up in
response to sudden voltage fluctuations.
This results in the loss of the — 5 voltand
+12 volt supplies 1o the RAM and the
appearance of little black squares over
the screen when switched on. The only
solution is to change the transistor (of
course, if the machine is under guarantee,
then send it back to Sinclair Research),

The change in ULA on the Mark 3s
also brought to light another problem,
because some software houses had not
been following the procedures set out in
the Spectrum manual. The keyboard
input port also reads in a value from the
EAR socket and until now this has been
Binary 1. On Mark 3 Spectrums, this
value was not maintained because, o
reduce power consumption, the values
of the pull-up resistors were altered.

The result is that the EAR bit now
floats until the ULA has warmed up,
and mo value has been given for it by
Sinclair Research in the manual Games
and other software which check the
whole byte, and not just the keyboard
bits, can no longer be used and anyone
owning a Mark 3 is strongly advised 1o
check before handing over the ‘greenies’
that any new purchase is not going to
suffer this problem,

Italsoturned outthat Mark 1 'sdesign
caused problems with the Interface |
and thus its compatability with the ZX
Microdrive. A transistor modification
has had to be made inside the interface
to cut down the time taken to switch on
the unit from power-up. s

APRIL 1982

These IC sockets remained emply on the 16K
version; for the 48K model, chips were
provided to upgrade the on-board memory

The device's AROM. Early |
versions of the Mark 1 |
Spectrum contained
EPROMs, which were very |
thirsty for power tanding to
turn them inlo radialors
and cause problems with
over-heating These
+ EPROMSs can be
recognised by a hitle
‘window' in the top of the
chips

The keyboard address
SOCKES

The device's regulalor

The 2-80 CPU

The ‘cockroach’ IC. This exira IC appeared between two pins
on the ULA and the printed circuit board, its job being to stop

the CPU and the TV interface fighting over the data bus. This
alteration was |ater incorporated imto the Mark 2's ULA




SPECTRUMISSUE 2 (48K)

The decoding chips. Space i provided for these
chips in the 16K version so that other
manufacturer's chips can be readily inserted

L8

The VD' strap
The monilor interface
which Sinclar Research
once boasted of is, in fact,
onty avallable on specially
moditied versions of the
Mark 15 and 23

The Teletext colour Straps
Y. Vand U

AUGUST 1982

The 2-80 CPU. Notice how
It has change position from
the aarkier model

The device's ROM This too
has changed posiion from
the Mark 1 Spectrum

A patch was introduced o
the Mark 2 1o cope with
ULA decoding problems

The device's regulator
— Srl. i the Same Il:_\;-'lll’l!:
as on the Mark 1 board

The cobour controls. On the Mark 2 model no

unil — thus lempting frustraled owners (o
break the guarantee in search of the perfect
SCreen desplay

SPECTRUM ISSUE 3 (48K)

The Mark 3 now Incorpofates straps (o allow the manulacturérs 1o select
from three different types of RAM: the original Texas chips bacame
unavailable and alternative chips leatured different pin layouts. It's

possible therefore, when buying a RAM kit, to find that one of the decoding
hip's iegs is bent or even soldered to a amerent pin 1

Thié colour adjustment
controis and Teletex!
cokour Siraps were
removed on the Mark 3 1o
D repiaced by a faciily
within the ULA 1o make the
colour seif-adjusting This
was important because
one of the complaint
about the Mark 15 and 25
Was thal, however much
you tweaked around, they
samply refused 1o work
with some German and
Japanese TVs

Balh cn.-n_-mn:rar-r'lg and '.'ijl'l.]l;_',le vanahons o the mains
supply have tended to plague the ZX Spectrum. Some
of this was cured in part wheén Sinclair Résearch
changed 10 a new low-powerad version of the ULA for
the Mark 3

The RAM chips

Thie RAM chips
access was provided from the botlom of the . atthough it did allow users the option of béing able to insert the ch
modificalion was again supplied cheaper by Sinclalr Research's co fo

the price for the 32K upgrade has now dropped 1o around £22 for a DIY kit

IheS SrEa TeTaainS Wno '.J=:|lr'~'1_. on the 16K varsion ol the Mark

But this

JULY 1983

To link the Spectrum 1o a composite signal monilor, fun & lead 1
the VIDED and O volls conneclions as shown in the mans
prelerably via an edge conneclor. The olher connections only geve
out colour difference signals (B-Y, R-Y and ¥) and not the norma
RGA; for these, a special monitor is required

The heat sink has been
il neare the
gxpanson port and, in fact
can easily be sean throug!
the back of the machine’s
edge connector port

The device's reguiator has
been moved from ils lormes
positon on the Mark 1 and

& VRIS 5
The device's AOM

The Z-80 CPU

Perhaps the most signiicant change batwesn issues was that the
Mark 3's printed circuit board was re-designed by computer. This
improvement led 10 a reducton in ‘noise”. But it also drew
complaints from vanous soffware houses that, when using
machine code, they couldn't access the keyboard via I/0
instructions as fast as on the Mark 1



TOKEN
OFFER

SILVERSOFT/ YOUR SPECTRUM

Here we are, at it again, giving people will be saving the princely HOWTO ORDER

mebody else’s money away. Not  sum of £5.95! Just fill in carefully the coupon,
fied with only allowing Artic Here's the titles you can choose  Token below, and mail with
in Issue | that *warm glow of from your cheque/postal order
unselfishness’, now our tight-fisted Orbitor....................£595 (made out to Silversoft Ltd
|" tart of an editor has actually Ground Attack ............. {%_95 please) to:
persuaded those normally quite Muncher..........ov00eee 2395
level-headed people at Silversoft ~ Starship Enterprise .........£5.95

Slippery Sid................£595 f s - d
CyberRats.................£595 Your Spectrum Token Offer 2

to part with the valuable stufl

hat's right, for readers of You . . =
< ! 1[ 2 1‘ 1 1. : : LI “_itffh‘, }; ’ Exterminator...............£595 I4 Rathbone Place, London
Spectrum here is the same kinc of Brain Dammage ............ £595 WIP IDEF.
unatic ofier as belore. anyone Armegeddon ............... £.595
buying TWO pieces of Silversoft  Mission Impossible ......... £5.95
OITWAre w 11 _|."L'[ 1||'|1_' i }iiH.l) I\'|L"«."l' ]"rl.'l‘.\ Hl.‘t' __________________ £5“5
absolutely free, gratis and zilcho RobotRiot........ccoo0uee. £5.95
NO Joke that means you lucky A T - s v o s nsnsinnessyne £5.95
-------- — S A T T S S e e e S N TN T T— N — —— S e G e e S S SN S S S __ﬂ

YOUR SPECTRUM TOKEN OFFER
Please rush me the following order for Silversoft software:
Title Price

| g )

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

Please send the software to
Nami

ldddress

i
|
|
|
|
|
|
|
|
|
|
I
| 1 enclose the cheque/postal order made out to Silverseft Limited for the value of £
|
I
I
|
I
|
|
I
|
|
|
I
|
|

——— ——— ———— —— — — —— — ————— — — —— — — — —



campbell systems for spectrum 48k

Can YOUR Database
Handle This?

PROFESSIONAL FILE MANAGEMENT, DATA RETRIEVAL AND PRESENTATION "
ANY ADDRESS LISTS. INVENTORY. CUSTOMER OR PERSONNEL RECORDS...

IMASTERFILE ecan!
—-_-_-_-_‘_\_-—__-_-_'_'_‘—‘——\_
1 O 1 AN\ can.
Microdrive commands included: 32,42 or 51
characters per line!: 26 fields per record:
Unrestricted number of records: 36 user defined
Display/Print formats; Fast search & sort facilities:
Around 32K of RAM available for data! Wi, )

Now witn [MF-PRINT and MASTERFILE

you can format your data for a full width printer!

Works with most popular printer interfaces. Fully variable report widths (over 100 columns) and
lengths. Powerful numeric editing and column totals. Almost no reduction in space available for
data. Many more products available. Send SAE for details!

MASTERFILE version (09 £15.00
MF-PRINT £ 6.95
MASTERFILE with MF-PRINT £19.95

DISCOUNT GAMES CLUB

i

A .
version 09,

{1l programs meailodd s ol by metur
Prices incluide VAT and primstagee winthen Earop
Campbell Svsiems
(Dep.¥S5) 15 Rous Road, Buckhurst Hill.

Essex, 1G9 6BL England 01 504 (1589

running new faatures, amazing
sound sffects, brilliant high-
rasolution graphics, challanging
adventure and fast arcadea
action . . .

These are the qualities our team saeks
among the hundreds of new games now
available for the Spectrum. Each month we
willl sand you the very best ona of all, a
clagzic of tomoarrow and month by
moanth you will build a library of software that
will be tha envy of your fnands!

Included will bé spectacular games such as:

Daath Chase by Micromeaga: &
desparate chase through the treés on your
motorthke; some of the most effective 3D
action yet! [16/48K)

Souba Dive by Durrell: the brilliant
new underwater quest for treasure sharks
and sguids have to be seen to be believed
and the caverns change each time you play!
(4BK)

Manic Minear by Bugbyte:
penguins, man-eating toilets, falling skylabs
&tc, try 1o end your subterranean quest for
treasura! (4BK)

Atic Atac by Ultimate: explore
secrat passages and fall through trap doors

incredible sound effects
sdventure! (48K)

a I_Zjl'ﬂuﬂ' real-timea

® The most exciting game selected each month ® Superb FREE arcade-standard game to new
for your Spectruml/ members/

® Builds into a challenging and varied collection!] ® Many other top tapes at 20% discount/

@ Satisfaction or your money back/ ® Only £5.50 per month (plus p&p)!

| Arcade action, irrasistable adventures, true-

| to-life simulations and dus to the savings

| of mail-order, all for only £5.50 per month
(plus p&p) MUCH LESS on average than
you would pay in the shops!

Act now for a FREE gamal

As 5 new mamber of the Discount Gamaeas
Club, you can choose a superb, exciting
arcade-standard game - ABSOLUTELY FREE!

Satisfaction guarantaad]

Az a mambar you won't waste monay an s
tape you don't like. If you aren’'t 100%
delighted with your game of the month just
retum it within seven days for 8 prompt

DISCOUNT GAMES CLUB |

How to join
Post your coupon today
game will ba on its way to you by retum, but
do it now; don't miss this great offer

and yvour first

27 Old Gloucester St.,

London WCTN 3X X

Please anrol ma as a mambaer of the
Discount Games Club, and sand me the best
game available for the Spectrum. each
month. As a8 mamber | will recewe a fres
gama and have the chance to purchase &
wide salection of others at 20% off
recommeanded retail price. If | am not

replacement of refund. And of course, you
can stop collecting at any tima

20% OFF axtra tapas!

|5aT|ﬁ.f|M1, I may return my game-of-the-

| month within séven days for replacement of
:H-_tfuruj_ and | may stop my subscnption at
any tima. | enclose a cheque/postal order for

| Also, you will be entitied to receive our list of |
over 300 Spectrum gamas, a much better

| selection than in most shaps, available 1o
club mambers at amazing pnces; for example |
Chequered Flag (usually £6.95) only

: £5.58, Birds and the Bees (usually £5.95)

| only £4.76, Alchemist (usually £5.50)

|

| onty £3.16 at least 20% off the

| recommended retail price! In fact, if you

escape hungry ghouls and vampires, hear the | no® any of your extra games

offerad anywhere alse for less,
-Lwl‘ll rafund the differancael

£5.95 (E5.50 plus 45p pBp) for my first

pame
Spectrum meamaory siZe K
FLEARE FRINT

Mame

Address

A divislon of Tergetiprids Lid . Meg No 1 TRASIIO




POSTERN'S = sl seecreom
LATEST CHALLENGE. i

Combining the best of two alien
worlds on one mind-blowing cassette.

£7.95speecH

Postern Ltd, PO Box 2, Andoversford, Wit L
Cheltenham, Gloucestershire GL54 5SW POSTERN




First the bad news — you'll need to do
some actual thinking if you want to get
the full benefit from rcnciyjng this article.
But the good news is that it's worth it
because, once you've ‘taught’ the Spec-
trum a new statement, then you'll be
able to use it in any Basic program you
care to write. So, let's move on and look
at some fundamental concepts. . .

The first concept is the fact that the
Interface 1 contains a brand new ROM
(called the Shadow ROM) which is
Mﬁuﬁmlﬁ from the normal Spec-
trum ROM. Both ROMs use the same
addresses, so you can only ever have
one of them in place at once. The
Shadow ROM occupies addresses 0000
to | FFF Hex — 50 as soon as you start
using it, every CALL instruction in this
range will actually CALL a routine in
the Shadow ROM, not the Spectrum
ROM. This includes the re-starts — all
of the RST instructions do different
things when the Shadow ROM is in
place. And here's where the crunch
comes in: an Extended Basic handling
routine operates with the Shadow ROM
in place.

A machine code routine to cope with
a new Basic command has to scan
through sucha line of Basic tomake sure
all is well, and then carry out the required
task. The second fundamental concept
then is thatof the ‘current character’ ina
Basic line. The gist of it is that we can
only check one character at a time
(although in practice, there are some
ROM subroutines we can use to speed
things up) and sothe ‘current character’
is a pointer to the character we are
currently checking. (This pointer is
stored as the system variable
(CH_ADD).)

To avoid all confusion, we'll pre-
cede all Shadow ROM addresses with
the capital letter ‘X’. So0‘1234" means
address 1234 in the Spectrum ROM,
and*X1234" means address 1 234 inthe
Shadow ROM. Because all the re-starts
are different, it'll be useful to spend
some time explaining just one of them
— RST X10. The byte ‘D7"' (meaning
RST X10) must be followed by two
bytes of data. These bytes rgm:sent an
address in the Spectrum ROM (that's
the Spectrum ROM, nor the Shadow
ROM ) with, as ever, the bytes inreverse
order. The purpose of this instruction is
to call a subroutine in the Spectrum
ROM at the address given. So‘D72000°
— whichis Hexfor*'RST X 10/0020" —
actually means CALL 0020 in the
Spectrum ROM. This is, of course, very
handy.

Let's consider a routine which ex-
tends Basic, making ‘USR’ a command
i,_nstnd of just a function. Thus, the

ine:

100 USR 40000

is now a valid Basic line. The purpose of
this Basic line is to call a machine code
routine (in the above case at address
40000), but it avoids all that messing
around with RANDOMIZE USR and
PRINT USR and soon. Inother words,
the final value of the BC register is

EXTENDING

Stand by to have your mind ever so slightly blown because

L

for

those proud possessors ofa ZX Interface 1, Toni Bakeris
abouttoexplain the procedure by which new commands can
be added to the Spectrum vocabulary.

‘forgotten’ at the end of the routine —
there are no ‘side effects’ like chang-
ing the random number seed. The
routine at address 40000 (or
wherever) must assume that the Spec-
trum ROM — so in other words my
USR command is exactly the same as
the normal USR function.

The machine code necessary to create
this new command is very short, and
mni:e placed at absolutely any address
in M. To activate it, however, you
must nof CALL it in the usual way.
Instead you must activate it by loading
the system variable VECTOR ( address
5CB7, or decimal 23735) with the
address of the label START in my pro-
gram — that’s all you need to do.

Having typed in the machine code to
any suitable address (remembering to
fill in the address that's labelled SUB -
ADDR in the listing, and having POKEd
the system variable VECTOR with the
address of the label START) you'll find
that BASIC has now been extended.
Try this Basic program to see:

10 INPUT X
20 PRINT X
30 IF X=0 THEN USR 3435
40 GOTO 1D

USR 3435 is the subroutine for CLS in
the ROM, so you should expect the
screen to clear every time you input
zero. Does it work?

You'll notice that my machine code
listing contains rather a lot of calls to

subroutines in the ROMs. Some of
these are important for you to know.
Address X01FO is the address you
have to jump to if the Basic line is not
recognised. Address X05B7 is a sub-
routine which tests for the end of a Basic
line — that is for a colon or a carriage
return; if this is not found then a syntax
error results, But more importantly, if
we are only checking the syntax, and not
actually carrying out the statement,
then this routine will insert the line into a
Basic program if it has a line number —
or ﬁmpare to execute it if not. Control
will nor return from subroutine X05B7
unless we are actually carrying out the
statement. Finally, address X05C1 is
the address you must jump to when all
the work has been carried out.

When extending Basic on your own,
it will be useful to know lots of other sub-
routine addresses in the Spectrum ROM.
There are too many of them to list here,
so either to grab hold of a copy of The
Complete Spectrum ROM Dis-
assembly by Dr lan Logan and Dr
Frank O'Hara or, alternatively, get in
touch withthe ZX MachineCocL sers’
Club, 37 Stratford Road, Wolverton,
Milton Keynes, MK 12 SLW,

Incidentally, there's one nice little
advantage to using my USR command
instead of Uncle Clive's USR function.
And that is that with my routine the final
value of HL' is unimportant, whereas
Sinclair Research’s routine necessi-
tates that HL" must contain 2758 on
return. @S

CODE ASSEMBLER COMMENTS
D71BDD  START RST X10/ A= current character — e the
0018,GET__CHAR first character in the Basic line.
FECOD CP~USR" Is this character ‘USR?
C2F001 JPNZX01FO,ERROR  Generale a syntax emor if not.
072000 RST X10/ Look at the next character in the
0020,NEXT__CHAR line.
D1821c RST X10/ Check for a numeric ex at
1C82,EXPT__1NUM this point. Generate a syntax ermor if
not.
COB705 CALL X05B7,ST__END Check for the end of the statement.
Generate a syntax error if not. If in
Edit mode, then exit at this point.
D7991E Hs;gxmf " muuui-‘.uduhhm
1E99.FIND__INT2 expression in the pair, or
generate report code B if out of
ED43?TT? LD (SUB__ADDR),BC ﬁmm
07 AST X10
0000 SUB__ADDR DEFS 02 Call the subroutine with the
Spectrum in place.
Cic1os JP X05C1,LINE_RUN End of the routine.
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WHEELIE (48K Sp urn THE TRAIN GAME [ 18/48K Spactrum) OMMNICALC (48K Soectrum)
As proud owner of the ultimale reacing The game thatl starts where model The beast ﬁpnﬂ_trurn spreadshest you
e rbike, you find yoursell in a rallways left off. Full graphics featur- can buy. Written in machine c
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years of evolution compressed into
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The concepts behind
Mathematician and Dam

preserve
outover this issue and the nextto prove that

| big’
Skrgatic sets
in this

area is within the reach of our honest but humble eight-bitters.

PLOTTING IN3D/PART ONE

For many of its users, maths fas-
cinates firstly for its beauty and
elegance in dealing with complex
manipulations and relationships, and
secondly as a tool which seems
almost to possess a mind of its own.
Providing that the rules of the ‘game’
are not broken, it can lead the faithful
along a complex path of calculations
to what sometimes turns out to be a
quite unexpected solution. (Take, for
instance, the supreme examples of

relatvity and quantum mechanics,
where results obtained through
mathematics contradict everyday

common sense’)

But your author must admit that,
until the advent of the microcomputer,
this fascination with maths proved
less than faithful. All too often when
trying to solve a problem using pen
and paper, the calculations became
too complicated to continue. It was
like fighting with an octopus — you
escape one set of arms only to fall foul
of the next

But how can microcomputers help?
Well, even the cheapest available are
programmed to carry out mathemati-
cal calculations at speeds far beyond
our imagination. Thousands of repeti-
tive calculations are easily performed
on the execution of a single line of a
Basic program. Programs can be writ-
ten not only to perform these calcula-
tions but also to make ‘logical’
decisions about which formulae
should be selected, dependent on
interaction between the user and the
machine.

Nowhere else are these advantages
more useful than in the field of com-
puter graphics. However, the
demands on computer power (both
speed and storage capacity) are enor-
mous and this is why graphics pro-
grams used for computer aided design
(CAD) have usually had to run on the
world's most advanced machines —
typically, 32- and 48-bit machines
with ultra-fast parallel processors.
These machine code programs are
also assisted by special hardware for
fast number crunching and display
processing.

No wonder then the scarcity of
graphics programs written for eight-bit
machines in general and home com-
puters in particular., But although
CAD seems far beyond their power
capability, various programs for fun
and education have been devised and
our articles will attempt to describe

some of the concepts used in 3D
plotting.

PROJECTOUTLINE

The emphasis here will be on model-
ling shapes and objects using mathe-
matical functions rather than the
plotting of individual points in space.
With the choice of a suitable system
of co-ordinates, geometrical models
can easily be rotated, translated or
scaled in size without the need for
matrix transformations (see Part 2 in
our next issue). This rather unusual
approach can produce quite a variety
of symmetric figures in perspective.
Anticipating three different kinds of
reader, it seemed best to include a
reasonably self-contained 3D plotting
program with full listing. Maths
wizards with Basic expenence will
probably ‘eat their way' through the
routines and so also may the reader
who is not interested in the maths and
who merely wishes to key in the pro-
gram and have some fun following the
examples given. Having dealt with
these two extremes, the rest of the

GRAPHIGS & MATHEMATIGS

has been written from the point of
view of those wishing to learn, use
and further develop the main concept
used in the program and examples
(By the way, the full derivation of the
mathematical formulae has been
extracted from the main text and
dumped in the Appendix, together
with a suggested list for further read-
ing.) Let's now enter the main pro-
gram and, once that's been
successfully achieved, try some of the
parameter examples shown.

LOOKING INTO
PERSPECTIVE

Perspective projection can now be
introduced by way of the ‘floor’ plot-
ting subroutine at line 520; it's also
illustrated by further examples shown
in the Perspective Projection diagram.

There are a number of basic
assumptions made at this point:

1. The origin of the rectangular co-
ordinate system is in the observer's
eye.

2. All distances are expressed in
millimetres (other units can easily be

I

PERSPECTIVE PROJECTION
BY WAYOF FLOORPLOTTING
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adopted as long as they are used
consistently throughout).

3. Millimetres (mm) are converted
to pixels only in the lines of the pro
gram which use DRAW and PLOT
statements.

4. The number of pixels/mm (p) for
the Spectrum graphics window on a
12-inch TV is assumed to be equal to
1.41(255/180 = 1.41). This nominal
value is used throughout.

5. The screen window on your TV
should first be plotted using the sub-
routine at line 450, and then
measured with a ruler so that the real
size in millimetres can be entered in
line 50. If your screen is around 12
inches then line 50 values are correct
and program execution can be con-
tinued by pressing the CONTinue
key. The centre of the screen is at: x
=0,y=0, and z = d = 500mm (ie.
with your eye looking straight at the
screen from the distance of half a
metre).

6. The object can be placed any-
where within the viewing pyramid
which is solely determined by the
ratio of the screen size and the eye-
screen distance (d). A large screen
and a short eye-screen distance will
result in the rapidly diverging
pyramid, ie. similar to a wide aperture
in a photographic lens. Line 290 to
360 limit or ‘clip’ the parts of the 2D
object which fall outside the viewing
pyramid.

1. The general conditions to be met
for the point to lie within the viewing
pyramid are (see the Appendix for a
fuller explanation, equation 2a):

=mswfl<=y<=7+w/d

{where w is half of the screen window
width in millimetres) and:

=2*h/d<=y<=p+h/d

(where h is half of the screen window
height in millimetres).

The values in the program (lines 290
to 360) correspond to the viewing
pyramid of d = 500mm, and the Spec-
trum graphics window on a 12-inch

8. The clipping conditions in practice
are slightly more complicated due to the
addition of dx and dy which are incre-
mental (vector) components corres-
ponding to x and y increments used in
the Spectrum DRAW statement. This
Spectrum instruction is slightly non-
standard in that it only determines the
length and direction of a line (what's
known as a vector in maths notation)
while the starting point of the vector is
the pixel occupied by the last PLOT or
DRAW statement. Thus, every DRAW
statement must be preceded by a PLOT
statement which sets the starting point.

9. Perspective projection of a point,
P(x,y,z), on to the screen, P(xp, yp), is
based on a simple relationship between
the similar triangles, Odxp and Ozx, as
shown in Figure I in the Appendix.
After simple manipulation:

p=1~d1r (1)
and:

_COMMENT

THE 3D PLOTTING PROGRAM
LISTING =N
40 GO SUB 450: STOF

Goes o the ‘draw screen
window’ routine at line

e
Prints the drawing =0 PRINTY AT 21 133"y=-62mam" AT 11,263"
parameters on-screen H=FO0mm" $ AT 0,131 "yv=42mm" ;AT 11,07 “x==%0m
l'h"

Define the variables, p &0 LET p=1.41

andd 70 LET d=S00

Collect the user-delined BO GO SUBR S2Z0

parameters and print up a S0 BEEF 1,101 INPUT AT 0,03 "Input dist

flashing message to tell ance of objiect from eye in mm (zQ)="§z
the user that the 0
necessary calculations 100 INPUT AT O,05"Input ‘radius’ of obj
are being undertaken by ect in mm (R)=a"iR
the computer 110 INPUT AT 0,05 "Input horizontal offs
et #from center of screen I1n mm (RO) ="
AT
120 INPUT AT O, 0:"Input vertical offset
+rom center of screen mm (yO)=" gy
130 INPFUT AT 0,08 "Input no. of vertical
sections reguired i(sbli="3ab
135 1F sb=0 THEN PRINT #1t FLASH 13*“NOD
. OF VERTICAL SECTIONS CAN T=0"": FAUSE 1t
t PAUSE 1%0: B0 TO 130
140 INPUT AT 0,03 "lnput no. of sidea =¥
each section (See Text) (sal=""isa
145 IF sa=0 THEN PRINT #1; FLASH 1™
NUMBER OF SIDES CAN' T=0O “: PFAUSE 1|
: PAUSE 150: GO TO 140
150 INFUT AT 0,08 "lnput start longitude
in degreesi{See Text) (bO)="“ghi
160 INPUT AT 0,03 "Input start latitude
in degrees (See Text) (ali=";al
167 PRINT #1; FLASH 13* CALCULAT ING
FLEASE WAILT "
Sel the longitude and 170 LET db=3I&0/sb
latitude increments in 180 LET da=3&0/sa
_degrees 74
Set up a FOR-NEXT loop, 190 FOR b=b0 TO 340+b0O STEP db
which is eventually 200 FOR a=a0 TO I&0+ad STEF da
returned by lines 420 and
430

220 LET z==ReCOS5 (Pl/180#a)#C08 i(F1/1B0#
bl+x
el LET y=Re#SIN (Fl/1B0#%a) +y(

Convert the spherical co-
ordinates (R.ab) to
cartesian co-ordinates

__perspective pm}e{:tr_qns i
_depth

(x.y.2) 280 LET =z=R«C0OS (Pl/180ea)«8IN (F1/180s
B4z
250 LET du=RsCOS (Pl1/1BOshb)&(COS (Pl1/1B
Je{a+dal )=-COS (F1/1B0O=a) )
260 LET dy=Re(5IN (PI/1B0s (a+da) i -SIN i
FlLA1BG#&a) )
270 LET dz=RaSIN (PI/1808p)#(L08 (P1/1B
O# {a+da) 1=COS8 (FI/s1B0=a))
Carry out the clipping 290 IF w>2/%.&6 THEN LET uep/%.4
outside the viewing 00 JF (x+dx)>2/5.6 THEN LET dumz/5.46~
pyramid H
10 IF y>z/8.3 THEN LET y=2/8.3
220 IF (y+dy)z/8.3 THEN LET dy=2/8.3%-
v
3X0 IF ui=z/%.6 THEN LET xe=z/5.4
380 IF (x+dud<=-z/5.68 THEN LET dx==z/5.
a=K
IS0 IF yi=2/9 THEN LET ym-z/9
560 IF (y+dy){=2/% THEN LET dym=z/9-=y
Sets the perspective 570 LET sp=usd/z: LET yp=yed/z
projections for x, y and 2
Plot the projections in 380 PLOT xpep+l128,ypep+87
pixels (p=pixels/mm) BT LET dkmd/ {(z+dz)-d/fz

390 LET dup=dued/zvnodks LET dyp=dyed/z
+yuclh

400 LET e=ABS ((z=-4)/200)

Sets the vector

Sets the colour coded

Draws the vector 410 DRAW INK ejdupep.dypep

projeclions in pixels

47



w=y=dz (1)
ie. projections, xp and yp, are inversely
proporﬁmallntﬂpth.z.

The ive will now be demon-
matedbrw:ydﬂwmuhneuudmﬂm
to plot the ‘floor’ in a wire-

fashion. In maths notation, this

represents a plot of y = —-62mm plane as
shown in the Perspective Projection
& } ooking st the line by li

at the program, ine,
the fnliougn; can be seen:

Lines 530 and 540 define the size of
the plane, ie. z (depth) between S00mm
and 1100mm, and x (width) between
=90mm and +90mm.

hn;sfﬁﬂmdﬁﬁﬁmduecupphu-
tions of equations (1), ie. pe ve
projections of each intersection :F
in the plane, y = -62 = constant.

Line 580 plots ., xp and
yp, expressed in pixels (multiplying
with p]audseuthtPLDTmpnmﬂu
middle of the screen window (255 by
175) pixels.

Line 590 defines the decrement of
perspective scale factor, dk, as z is in-
cremented by dz = 70. This is neces-
:ﬂmordcrtuwnrk out the projected x

y decrements as a result of an
increase in depth, dz.

Line 600 contains the first DRAW
statement which draws a line on the
screen corresponding to the projecti
of the increment (vector), dz,
the application of dk.

Line 610 resets the DRAW vector
back to 580.

Lmezgzﬂ n?unvem an increment in x
(dx = 20) to its projection, dxp.

&mm:mmnmw
statement and draws a

responding to a dx = 20 inc

ction cor-
rement.

PLANE PLOTSUMMARY

‘Wire’ cross sections in the ‘floor’ were
obtained through a direct application of
equations( 1) and the PLOT statement.
A DRAW statement is used to draw the
mcuans of dz and dx increments,
h are actually vectors since they

not only have a length but also a direc-
tion in space. In fact, it wouldn't be dif-
ficulttoplot a*wire-frame’ of any plane.
For example, the x = 90 plane can be
Fiottgd by subutxmun; y for x in the
ollowing program

520 REM lunm:-

540 FOR y =—62 TD 62 STEP 12

550 LET yp *ln

560 LET xp iz




Complete your computer

W%{ KELWOOD SOUND POWER BASE
has all the ‘basic bits’ that Sinclair left off.

® Fully adjustable sound amplification P
® ON-OFF re-set switch

® LOAD/SAVE switch

® Angled stand

® Does not take up any extra space
® Al wires included ® Saves wear
and tear on connections ® Gives
distinct click with each key
depression @ Amplifies

all sound on program

and on cassetie

® Does not need

baftenes

® Does not interfere

with inside of J
Spectrum or any other

add-ons @ No soldering o
required, simply plugs in :

REF SPBI£19.90

Standard Power Base without sound
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ZX81 REF PBZXI £13.00

i, P

=y R N ____. e ¥ ‘ e .
BACKPACKS ko e el AR /ST TO00, ) | (1 -1 MICROSTATION
i __f ik i _‘ o - .r':v_:{' J F F x| .__J The compact wiy 10 work i Boom
———— ~ [ i — 3 “, ? il I!_ _..- - ""ﬂr;‘. | PG - ko all manerrtial peeophes o @ e
: | ] p - == £ T lor use in rostricied
¥ gl =T - Sanarate (Cooi-if Lind 3 e —
(i - F . s g C
| == - e = JAE1 Ral IXC €11 65 Spectrun Rel 8C £11 85 . E]_Q = =
| - 5 LOn . bl =, | b .rh — =
.\\-ﬁ':.i'__'_‘.__._x:f__;.?—'— ol S Bl v OfPe KatwoosT adid-13 ."'.‘;.I - W.' #‘ 4
- "xfi‘_t:— Fowesr Base [ Soectrum ) Hel PRSI £18 558 0n0ass h \\v.‘;f' '___F'___,__,_-—_'-'"' ® Allows B
Pass (748 P! PATUN {12 VaSmay! Poser Bass i ; P G e :
So versons of thes iIndlspensabl Und compiate your | Sipectrum only) Aiet SPBIC £25 00 Back Pack 1 Ael . L DTS e 10 be moved
computer All have SAVE/LOAD and ON/OFF swilching | gp1C £32 55 Back Pack 2 Ref BP2C £24 550 Back | Rel MEE750  round with the minemum of afion
anc & housing for the ransformer Compatitie wih Pack 1 Rael BPIC £26 55 & Back Pack 4 Raf BP4C .J"'.:"ti;’
riertace one. Ideal lor use wih cased keyhioards - ol B ¥ E - B 1 e
Al F : - 3 2 1% s sty | E19.800 Back Pack 5 Ref BPSC £26.90¢ Back Pack ¢ KELWOOD «- WIRELESS
Faf BF wilty wisrinbe sound amp - 3 x A SDcats Fal! BPSC £168 908 Waarsaver |Spoctrum) Rel WSSC
R o e SRt - 40 SO - EETE0" | Eo i 0 Wosrsar (S o WORKSTATION

Al BPF - as BF 1 bud no sockets, cable and plugs. Has

rocem to i your own Durapiug sockets £19.50 | m— > M .

Fal BP - as BP but o sound 21.50

| @ Mans ON/OFF swich @ 30013 Smp sockets
Miscks B Supreme Qualy @ AN wires BIDW BWEY
& Camypng hanchs @ Easily stomed @ Sturdily

ol BPY - a8 BF1 but no sound or sockets £13.08 a7 .\ = N

Fel. BPS - IXB1 version inc. sockets. Mains swich wEn.“ sMAw -;':ﬁuqﬁ and ' ideal ior schools @ Sultabie o
neon. cable and plug £20 85 ~uts out wear and 1eaf OAD Foak PCIOS inchuding Sinoklr and
Fal. BPE as BPS bul no cable or sockets £1285 ® Cuts - ing for SA‘UE"’L BECe A :" foom for o

Ch n
I8 sockets @5 £ @ Simply plugs If : mods
WOBBLE STOPPER I a9 votis ON/OFF @ S "t G 500
m He — #gs Pal LCW £11.00
Flat: Rel SW £5.25 Tled Rel STW 06.25 . %81 Ref WSZX £9.75 * / \
Extra iong lor prinker - Flat Flel LW £5. 75 Tiled. Fef LTW DR 75 m ;

P ZXB RAM-Fk WOBBLE Spectru
- - - o e e - e T -

Name CREDIT CARD QUANTITY AEF [ AMOUNT
HOTLINE TEL:
A
- (0709) 63242
[T S L Hnm_ ' TOIT AL
E_m ;"5‘5*15‘-* dN e m::m ngfﬂ;jﬁﬂ:’gr’ EMNCALL -rr.i‘:- ! v
arcigycard No Whrikstabons plus £3 PAP pncas
& oM

KELWOOD COMPUTER CASES Downs Row, Moorgate, Rotherham M S ’”C’“dﬂ?‘i‘g



600 DRAW INK1; 90+ dk = p. y»dk = p

620 LETdyp =8
630IFy+12>
640 DRAW INK 1 0,
650 NEXT y
660 NEXT 2

Similarly, the the z = 1100 plane could
be plotted using the following program:

520 REM "Back wall
525 LETz=1110
530 FOR y = -62 TO 62 STEP 12

*d/
62
0

'i’I'IEILETin=II
)

560 LETyp=y+ d/2

iill LETdyp =12 « d/2
505 IFy+ 12> 62 THEN LETdyp = 0
600 DRAW INK I: D, dyp = p

650 NEXT x

660 NEXT y
Alternatively, all three planes could
be combined into a“bottom-right corner
of a room’ by writing a main program
with the three examples used as sub-
routines,

A side view of a *house with three
floors’ can easily be generated from the
original floor, v = =62, by adding the
following lines:

517 REM ‘Three lloors’
520 FOR y =-62 TO 62 STEP 50

:E'ﬂ'll LETyp=y=4d/1
600 DRAW INK F; x = dk = p.y » dk * p

665 NEXT y

The analogy could be taken even
further, eg. for plotting a plane under

any orientation and, with a combination
of several planes, one could generate
‘boxes’ in space. It's obvious, though,
that the programs would become un-
managcaEIy complex.

Based on experience sofar, the ‘plane
plotting routine’ is best recommended
only for the following three cases:

1. Single ‘floor’ or ‘wall’

2. Multiple parallel ‘floors’ or ‘walls’
3. Single or multiple ‘parallel’ surfaces
of which one example is given here
(generated from the onginal ‘floor’
routine):

520 REM 'Sine surface ‘roof, y = +40'
530 FORz=4dTO d + 600 STEP 100
540 FOR x=-90 TD 90 STEP 22.5
555 LETy = 40 + 10 « SIN[x/10)
560 LETyp =y~ /2

500 DRAW INK 1; x » dk » g,y » dk » p

625 LET dy = 10 = (SIN{( x + 20)/10)—
SIN(x/10))
628 LETdyp = dy ~ d/2

635 IF y + dy > 62 THEN LET dyp = 0

640 DRAW INK I; dxp = p, dyp * p

INPARTTWO

The generation of 3D objects using
sphencal co-ordinates will explain the
role of parameters in INPUT state-
ments — some examples of which
appear in Part | . [Es

Suggestions for further reading

1. WM Newman, RF Sproull,
Principles of Interactive Computer
Graphics, McGraw-Hill, 1979

2. hﬁck Hampshire, Spectrum
Graphics, Duckworth, 1982

3. ‘Spectrum 3D Rotator’, page 80,
Your Computer, July 1983
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PERSPECTIVE
TRANSFORMATION

POINTPROJECTIONS
xp/d = x/z
L B A e (la)

x/z <= w/d
X S W s iaiiseioesissssns (2a)

yp/d=vy/z
YR I A 50 snivains sinin iy e (1a)

y/z <= h/d
et 48 7 {2a)

Point transformation (Figure 1) is
derived from similar triangles, Odxp
and Ozx, for x; this can also be seen for
y. This transformation is used to plot
points using the PLOT statement. The
viewing pyramid determines the 3D
space in the front and back of the screen
which can be used without clipping (see
equations 2a).

VECTORPROJECTIONS
dxp=dxed/z + x«dk
dyp=dyed/z+yeodk........ (3a)

The combined (total) vector projec-
tion is shown in Figure 2.

‘Vector transformation’ is used with
the Spectrum DRAW statement in
order to draw projections of increments
(vectors) dx, dy and dz.

1. Projections of dx and dy are derived
in the same manner as projections of
individual points (see Figure 3).

dxp=dx«d/z
dyp=dyed/z .......000000ne. 4a)

2. The projection of dz is derived via dk.
dk is defined as the decrement of the
perspective scale factor(k=d/z) due to
(only) an increase of z by dz:

dk = (d/(z+dz))—dz.......... (5a)

Referring to Figure 4 and applying the
standard point transformation (see
equations 1 a) for the points P1 (x1,y1,z)
and P2(x1,yl, z + dz), the following
can be derived:

xpl =xleod/z, xp2 = x1 o d/(z + dz)
ypl =yl ed/z, yp2 = yl ¢ d/(z +gz}]
.............. (Hba

Since, dxp = xp2 — xpl
=xlod/z+ dz) — xl ¢ /2
= x| o(d/(z + dz) — d/z)
= x| =dk
ie. dxp (due to only dz) = x = dk
dyp (due to only dz) = y « dk

The combined effect of all three incre-
ments, dx, dy and dz, is therefore a sum
of all component projections (see equa-
tions 3a and Figure 2). The equations
are now repeated for convenience:

dxp(tot) = dxed/z + x » dk
dyp(tot) =dyed/z + y=dk

due to due to
dxordy dzonly
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ADDING ZIP!

"PART 1

Designing good software is all a matter of organisation.
Starting this month, Simon Goodwin begins a three-part
feature that not only shows you how best to construct your
Basic programs — but which also gives you an excellent

compiler program into the bargain!

.
EY

[

Starting this month, we set out to illus-
trate the design thinking which goes
into a complicated program, and to
develop a useful software tool in the
process. We'll list and explain ZIP, a
powerful Basic compiler for the 48K
Spectrum, describing how it was
designed. The compiler produces very

fast code — often 100 times faster than
interpreted Basic. [t's also very easy to

use, with wunusually good error-
trapping, and yet it's a fairly short pro-
am — about 20K of commented
asic and 1.5K of machine code.
Basic programmers have to put up
with a lot of criticism from academics

MOTHMOHE TAVHIIR

and whizz-kids. They might not
actually say that too much Basic will
make you go blind, but they certainly
imply it! This program shows that you
can write intricate, powerful programs
in Basic and there's no reason why they
shouldn’t be concise and readable too.

COMPILERS

A compiler is a program which con-
verts Basic into machine code. Ideally,
the machine code performs in exactly
the same way as the Basic — but much
more quickly. Anyone who's had a
Spectrum for a while will have noticed
that all of the fastest, flashiest pro-
grams are written in machine code
rather than Basic.

At the heart of any micro is a fairly
crude gadget — the processor. In
essence this can do three things — it
can move small values in memory; it
can add and subtract them; and it can
‘JUMP' o look at different areas
depending upon the results of its
arithmetic. The processor's saving
grace is that it works very fast — at
roughly half a million operations a
second.

Even though the processor can't
directly multiply or divide, make
sounds or print messages (plus hun-
dreds of other things), it is possible for
it to perform those operations with
combinations of the simple steps which
the processor can handle. For instance,
multiplication can be done by
repeatedly adding, printing can be car-
ried out by moving patterns to the dis-
play memory, and so on. When you
turn on your Spectrum, the thousands
of instructions in the 16K ROM read
commands from the key switches and
perform appropriate actions — step by
tiny step.

The 16K ROM is called an inter-
preter, because (just like a human
translator) it converts words in one
language — Basic — into another
language, machine code, This involves
two operations; first the instruction
must be recognised, then it must be
acted upon. The snag is that recognis-
ing simple Basic commands often takes
much longer than performing the
required action. An interpreter never
‘learns by its mistakes’. You can run
this program:

10 FORI=1TO 1000
20 LETX=2+2
30 NEXTI

and the value of X will be worked out as
slowly the thousandth time as it was the
first. Each time Basic looks through the
line to make sure it isn"t anything non-
sensical (like LET 7="WALLY"), it
finds out where it keeps the value of "X’
(by searching a list), then it finds the
binary form of the number ‘2", Com-
puters use binary arithmetic, unlike the
decimal system which caught on among
humans a couple of millennia ago. Values
have to be converted accordingly before
they can be accepted or displayed.
Next, Basic makes a note that it will
needtodo an’add’ (once it has twonum-
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ADDING ZIP!

bers to play with), it finds another *2’,
laboriously works out the binary form
again, adds the two numbers using
complicated instructions which are
designed to handle all cases (the same
code would perform 0.0002 + —99999)
and puts the result away under the
name ‘X"

The Spectrum has used hundreds of
simple operations, where four (fetch,
fetch, add, store) would have sufficed.
A Basic compiler looks at the listing of a
program — in the jumbled order which
we humans can understand — and con-
verts it into simple steps in the order
favoured by the computer. The ju%gling
about, testing and searching are almost
eliminated and you end up with a
machine code program which works
just like the Basic, but faster.

The main problem is that it's hard to
alter the machine code — each opera-
tion is dependent upon the ones before
it. In practice, you must re-translate (or
‘compile’) the entire program every
time you want to make a change. This is
a complicated (and hence, slow) task.

There are two points to be noticed
here. Firstly, the compiler (the program
which does the translations) doesn’t
have to be very fast, since it will only
need to be used infrequently — you can
test your programs in‘slow motion’ with
the interpreter and only compile them
when they work. Secondly, a compiler
doesn’t have to recognise the whole
language to be useful. So long as you

WORDS ALLOWEDBY
ZIPCOMPILER
ABS GOSUB*  OVER
AND 80 T0* PAPER
AT IF PAUSE
ATTR IN PEEK
BIN INK PRINT
INPUT POKE
INT*
INVERSE  RETURN
LET RANDOMIZE
NEXT 6N
NOT sToP
OR TAB
out UsR

PROGRAMMER PROFILE '

As Simon Goodwin seems to have
nestled quite comfortably between
the pages of Your Spectrum — and
Luu re bound to have the pleasure of
is scribblings for some time to come
— we thought it mighi be nice to tell
you just a little of the man behind the
keyboard. He began his
programming career in ' 79 on the
original Apple, but soon progressed
through the Video Genie, Dr ;
Memotech MTX 512, Atari 800,
Commodore 64 and, of course, our
own lovable Speccy He was also
software designer on Central TV's
Magic Micro Mission, presenter of
10 Wyvern's Computer Club
and author of DK Troniks'Gold
Mine. And if that's not impressive
enough, he also did a stint as a

computer-aided design programmer
— and if you were watching
Tomorrow's World the other night,
you'll have seen some of his stuff in
action.

know which commands are allowed
(and they're sensibly chosen) you can
tailor your program tosuit. After all, it’s
sure to be easier to use even a cut-down
Basic than pure machine code! How-
ever, the compiler must be able to spot
— and warn you of — instructions that
it doesn’t recognise, and make it easy
for you to go back and change them.

HOWGOODIS ZIP?

The standard way of testing Basic is to
run eight short programs, called Bench-
marks. The longer these take to run, the
less the Basic can do in a given time.
Spectrum Basic is generally considered
slow, but the figures in the Benchmark
Table show that compilation makes it
very much faster. e first column
shows the time (in seconds) taken for
the interpreter to perform a test, then
comes the time taken by compiled Basic,
then the ratio of the two. ZIP achieves
some of its speed by only allowing
whole numbers. Benchmark 8 uses
complicated arithmetic which ZIP can’t
compile, so normal Basic beats ZIP
hands down in that particular case!

The second table lists the Spectrum
Basic words allowed by ZIP. If you use
other words, the compiler will display
an error message at the appropriate
point in the listing and refuse to compile
the program.

In the interests of speed and sim-
plicity some Basic words aren’t recog-
nised by ZIP. The remainder is still
enough to write almost any program,
given sufficient effort! In future issues
we'll show you how to add features (in-

COMPARATIVE BENCHMARK TIMINGS

DESCRIPTION IX BASIC zip RATID
FOR loop 488 0044 110 times
IF loop 902 0058 155times
BM2 + variable arithmetic 2193 0770 28 times
BM2 4 number arithmetic 2068 0640 32 times
BM4& + GO SUB/RETURN 2522 0660 38 times
BMS + FOR loop 6280 0910 69 times
BMG + array storage 8996 1070 B4 times
Maths functions 2507 CANT 0 times

cluding Hi-res graphics!) by altering
the compiler.

You may use 26 single letter numeric
variables and 26 arrays. The usual
arithmetic operators *+","'=","#"and"*/"
are allowed, but ZIP only stores whole
numbers between —32767 and 32767.
For example, PRINT 99/10,5/6 dis-
plays ‘9" and ‘0’. In fact, you can get
away with values between 32768 and
65535, so long as you don't try to mul-
tiply or divide them (ie. they may be the
result of a multiplication).

No decimal arithmetic is allowed, so
SIN, COS, RND and so on are obviously
not usable. Likewise strings and
streams ( PRINT# etc) can’t be used,
althought simple routines can be used
to replace RND and INKEYSS for
games. The words in the Words
Allowed Table are marked with an
;sit;ﬁsk if their usage is restricted by

RESTRICTIONS

The ZIP CLEAR command doesn't
allow a following number. Since the
compiled program is machine code it
doesn’t use the Basic memory areas
which CLEAR <number> protects.

The DIM command differs in that all
arrays must be dimensioned — but only
once, each — and the DIM statement
must be followed by a number, not an
expression. The compiler uses DIM
statements to tell how much memory to
reserve for arrays. DIM is only recog-
nised while compiling, so you can't
clear an array by re-dimensioning it, as
you can in Basic. All arrays are cleared
when the program starts or a compiled
CLEAR statement is executed.

ZIP speeds up GO TO and GO SUB
statements by converting them into
direct JUMPs to the instructions con-
cerned. Whereas Basic hastosearchfor
lines by number, the compiler knows
exactly where each line is stored. Thisis
much quicker, especially in long pro-
grams where Basic would have to search
through many lines. Even in a 17-line
program, a compiled GO TO was found
to be 1400 times faster than the original
Basic! GO SUB and RETU are
improved almost as much. The flaw of
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this approach is that ZIP must know
exactly which line a GO TO or GO
SUB is aiming at. Lines such as GO
TO 100+X or GO TO L can't be
compiled.

INPUT reads numbers from the key-
board into arrays or other variables, but
ZIP doesn’t let you specify items to be
printed at the bottom of the screen. If
you put more than one variable in an
INPBT statement, they will be assigned
from the keyboard one by one. The ZIP
INPUT routine won't let you enter a
number greater than 32767 or less than
—32767. The only keys recognised are
the digits, DELETE, ENTER and an
optional minus sign at the start.

The INT function is ignored by the
compiler, since ZIP always uses integer
(whole number) arithmetic. However,
it's useful to put INT statements in your
programs so that they give the same
results — whether Basic or compiled.
To be sure, always INT the value pro-
duced after a division.

FILLING YOUR 48K

The ZIP compiler places more demands
on your RAM than most programs. The
panel shows the memory map used —
the way that ZIP shares out the 48K be-
tween Basic, machine code, and the
various tables used during compilation.

The memory map is one of the most
important features of the compiler — it
has a crucial bearing on the speed, size
and power of the program. The map
really consists of two independent sec-
tions. One is used by the Sinclair ROM,
the other by the compiler. The dividin
line is the point labelled ‘SPECTRU
BASIC A’. From that point down-
wards the map is essentially the normal
Spectrum one. The only difference is
the division of the program area intotwo
sections.

The Basic of the ZIP compiler uses
about 20K of memory. The listing which
we will publish next month uses line
numbers from 5000 upwards, leaving
lines 1 to 4999 for the Basic to be com-
piled. These should be plenty —
remember that ZIP bans computed line
references, so it should be easy to renum-
ber a program before compilation. We
could have chosen to compile from
tape, gaining memory space in the pro-
cess, but we would then have lost the
advantage of being able to RUN the
ongi aﬁhsin: or the compiled code at
will, without loading or saving.

OVERTHETOP

The top of the Basic area is set, as usual,
by a CLEAR statement. Depending
upon the relative sizes of the Basic and

machine code, the top can be adjusted to
ive more memory to Basic or ZIP.
ere’s about 21 K to be shared out be-
tween the two. Programs with lots of
arrays and comments usually end up
shorter in machine code than they were
in Basic. Compiled programs packed
with comparisons, loops and arithmetic
will probably be longer than Basic.
It’s useful to be able to save and run a
compiled program on its own. ZIP
automatically displays the required
SAVE statement which should be used
to store the machine code, library and
variables on tape (notice how they are
all stored one after another). User-
defined graphics can optionally be stored

as part of the same block.

Any areas of memory is best used
when there are only two ‘dynamic’
(growing or shrinking) tables. If you
have more than two dynamic areas,
it's difficult to know when you have
run out of space since some of them
must grow in the same direction.
Collisions have to be sorted out by
moving an entire table out of the way.
ZIP uses dynamic areas to store com-
piled code, and cross-references with
the original Basic. We can accom-
modate these neatly by making one
(the code) grow ‘upwards’ from the
bottom of memory, and growing the
cross-references down from the top.

ZIPCOMPILER HOW ZI
MEMORY MAP A
TOMACHI
Line Address Table LR i is ;
Line Request Table £10/ LET. Kot
120 IF K<iO00 THEN 60 10O 110
130 ST
COMPILER FREE SPACE Intermadiate code (30 bytes)
ETCH
;il'u:‘E ]
FETCH K
Compiled code FETCH 1
AlD
Compiled Array variables ERTCH 4
FETLH (TR T
vﬂimﬁ'z ll-Egb-idliu oo to nest J Nl
: 6o To 110
Machine code library S10P
User-defined graphics I"""""lw L"""D “':"""u
PTB?ESEDTEI.EIEI\.E L (VARTABLE K) . HL
LIl Lb HL, ivAaRIABLE K
. PUSH HL
BASIC FREE SPACE | Lo W,1
| FOF  DE
ADD  HL,DE
— LD (VARTABLE k) ML
L1320 LE HL, (VARIABLE K}
PUSH  HL
LD Hi. , 1000
POF  DE
O A
BBC  ML.DE
[ ] HL, U
JR C.1F
IR 1, 1F
e ING ML
1E LD AH
R L
SPECTRUM ROM R
BOTO  JP Litlo
LISO RET B
DEFEB  S10P-ERNOR
g ZIP INSTRUCTIONS
VAR FETCH NUMBER FETCH ARRAY FETCH 80710
G0 SUB RETURN FOR NEXT
INPUT* cLs* VAR STORE POKE
ARRAY STORE ouT MULTIPLY * ADD
SUBTRACT DIVIDE * BORDER * INK *
PAPER * FLASH * BRIGHT * INVERSE
OVER PR-STRING = PR-NUMBER * PR-INK |
PR-PAPER PR-FLASH PR-BRIGHT PR-INVERSE ¢
PR-OVER PR-AT PR-TAB PEEK sl
] s - B
-~ t
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STop - 0R NERATE :
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Sinclair Basic uses a plethora of
dvnamic areas, which is one of the
reasons it's rather slow. For a full
explanation of the way the Spectrum
uses memory, read chapter 24 of the
manual.

PASSING THE BUCK

ZIP is a“three pass’ compiler, meaning
that it scans three times through the pro-
gram to be compiled. In theory you can
compile Basic with two passes, one to
generate code and the other to ‘patch’
GO TOs and GO SUBs which jump
forward in the program. However, these
can't be turned into direct JUMPs
immediately, since they refer to lines
which have not yet been compiled (so
the compiler doesn't know what their
addresses will be).

ZIP uses an extra pass before any
code is generated: a "quick scan 1hmugh
the program, checking for the most
common and obvious mistakes., The
program is listed onto the screen as it's
processed, and helpful messages appear
at the position of each error. The main
idea of this pass is to quickly and accur-
ately report simple errors — if you've
made a trivial mistake at the end of the
program, you don’t have to wait for
almost all of the code to be generated
before you discover the problem.

Some, more complicated, errors are
only found during Pass 2, when the
compiler examines your program in
detail. Unlike other Spectrum com-
pilers, ZIP doesn't give up at the first
error it finds — it carries on and lists all
of the errors before stopping.

By now youmay have smeltarat. It's
useful to have some general information
about a program, before code genera-
tion begins. It helps to know how many
program lines there are, so you can
make room for the table of line
addresses. It's also handy to know the
size of all the arrays, so you can allocate
fixed space for them. ZIP works out
both these figures during Pass 1, and
builds two fixed-size entries at either
end of the *Compiler Dynamic Area’ in
the ZIP Compiler Memory Map Box.

The snag of using a fixed array area is
that you can’t allow statements like
‘DIM A(X+1) — the size of each
array must be known when the program
is compiled. We decided that the
increased speed of the resultant code
made the limitation worthwhile — see
Benchmark 7 in the Benchmark Table.

ALGORITHMS ANDOTHER
DISEASES
Programming guru Niklaus Wirth (in-

ventor of the Pascal and Modula lang-
uages) coined the phrase ‘algonthms +

LIBRARY ‘VECTOR’ TABLE
MEMORY CONTENTS
ADDRESS %
- more templates
LIBRARY
Code to fetch a given array element —I
| +MORE
Code to fetch a given number ;
Code to fetch the value of a variable
+10TS
more vectors
+10
GO SUB address
+8
GO TO address
+4
AFETCH address
+4
| NFETCH address :
| +2
, VFETCH address Q
+0
| The Library ‘Vector’ Table above illustrstes how the library can be modified
without altering the Basic. Using simpia offssts into the list (is. ‘4" for GO TO, '8"
for GO SUB, etc) cods ia copi :ﬂfn the address indicated in the list lo the
r-_-,ulrﬂl template. ] | ) A=

data structures = programs’; “algorithm’
is a posh programming word for
‘methods’. In general terms, we've
explained how ZIP handles data — now
we must look at the algorithms used to
convert Basic into machine code.
Compiling a program involves three

main steps — reading the original, tran-
slating it and storing the results. ZIP
shares these out as follows: Pass | and
Pass 2 read the original. Pass 2 does the
translauon and stores most of the results.
Pass 3 just finishes off storing the com-
piled code.

Your Spectrum.

send it off without delay!

Please rush me
for £

Name ..........

Address

Postcode .....ocvvvvnannnnns

Please send this completed form, with
your payment, 1o
ZIP Compiler Offer, Your Spectrum,

e e e

O
~

- IRZIP COMPILER OFFER

If you want to reduce the wear-and-tear on your
overworked fingers, a copy of the ZIP compiler, library
and demo program is available on cassette by post from

Priced at only £3.50 per copy, inc p&p, the tape
includes Hi-res graphics commands, and comes complete
with instructions and notes on the way ZIP works.

To obtain your copy, simply fill in the coupon below (or
a photocopy if you don’t want to deface your issue) and

copies of the ZIP compiler. 1 enclose chegue/postal order
made out to ZIP Compiler Offer.

14 Rathbone Place, London WIP 1DE.
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ADDING ZIP!

Microcompilers are often messy pro-
irams. They have to convert a ratherad
oc ‘evolved’ language — Basic — into
what is — by larger computer standards
— a homribly disorganised machine
code. ZIP has been kept relatively sim-
ple by keeping Basic and machine code
asfar apart as possible. Totally separate
routines handle each language. The
internal ‘translation’ routine links the
two, via just two numeric variables.
Rather than convert Basic directly
into machine code, ZIP uses an inter-
mediate language to link the two. Each
intermediate instruction corresponds

directly to a short group of machine
code instructions, yet less than 70
instructions are enough to represent the
entire subset of Basic. The Z80 allows
over 600 instructions, vet those don't
include simple operations like reading
the k%board, multiplication or divi-

sion. The listings shows a program in
Basic, intermediate language and
machine code.

Seasoned machine-coders may crit-
icise the code produced. It could cer-
tainly be shortened and accelerated if it
was re-written by hand. However, it
works just as the Basic does — except
it's 150 times faster and 14 bytes
shorter!

If the compiler were more com-
plicated it could look for special cases
and produce more efficient code — but,
frankly, who cares? It would be imposs-
ible to generate the best possible code in
eve?r instance, even if your compiler
ran for months and used a million K.
For most purposes a speed-up of 30-

100 times, using about as much
memory, is ample improvement,

HOW ITWORKS

Once you've decided to use an inter-
mediate code in a compiler, there are
three different ways you can process it.
The easiest is to write a simple inter-
preter which scans the intermediate
codes one by one and performs approp-
riate actions. This is the approach used
in the UCSD p-System, where the ‘p’
stands for pseudocode. It produces con-
cise programs but they are slow since
they still have to interpreted, although
the p-code is closer to machine code
than the original language. The simple
interpreter must be loaded or the code
can't run.

Another technique is to write sub-
routine calls for every operation — the
intermediate code is converted into a
mixture of data and GO SUB opera-

tions to perform each action. This is ¥»

THE ZIP
LIBRARY
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TG FOE G =RIAAT T BeAs STEF &

3% A

IS LT chesry =t

i FEENT CLIME SEaEmEE Y

a0 FDN ey TR T

NG U Eater Byte “pliig® "

LAy P LEN e 6D TeEE B0 IS

P LET e aedb il TR ONR DN g i
m Fsi

TS O s OR @ T TR

G et &Y 3yl e e e

T LT e ey

EF el aep.e

e el

s [l Cinder chue s aes " @8

WE W LN ST Tl @D 1D e
:-.ﬂrlll L T T T R 1]

i1

AR P U g GPRA TR O Pl A
e L N L e T
N OFELNT CDMEDE DG ) sdae rEteps 0in
& T A

0 WET
_:"_""f-' Fleses prapars le seve s o

AP0 S CE0E LD DD IDE T,
- TR SR

T PEF FM @0 =TI PR P e -
=1

%IZa716E D4 D7 DO DE DO DF DO=43
u329%:EB6 DO EE DO F1 DO FZ DO=FC
S3263104 D1 22 DI 26 D1 2E Di=BE
®3IZ71:32 D1 34 D1 A2 DI A4 D=3
S327%14C DI 50 D1 57 D1 3D Di=94
SI287:462 DI &6 DI &A DI &E Di=E4
S3Z95:7Z2 D1 B2 DI S0 D1 9B Di=h4
SXT03:9F DI AB DI AB D1 AB DiI=DB
53711:A8 D1 AB D1 9 D1 A8 Di=DB
S3I319+AE DI B3 D! BA D1 CO Di=IF
S3327:DX D1 E1 D1 EP D1 F? Di=DC
S333%05 D2 11 D2 IF D2 2A D2=A7
53I343:20 DT 33 D2 36 D2 3C D2=1RA
5335148 DZ 40 DZ 4F D2 58 D2=B4
S53359:5E D2 &7 D2 &B D2 &F D2=ET7
S3I3467:4D D2 &F D2 16 DI 2D D3I=49
S3375:;44 DI A2 DI B& D3 95 D3=0D
S338%:r8S D3 CD D3 12 D& 32 Da=14
S53391:01 2D D2 01 33 DZ 01 3I6=3D
S3399:02 01 3C DZ 01 48 DZ 01=FD
S3407:4D DZ 01 4AF D2 01 58 D2=&C
53415201 SE DZ 01 &7 DZ 01 &B=D7
S3I423:D02 01 &F DZ O1 4D D2 Ol=35
S34A31:6F D2 01 146 D3 01 7D D3I=2C
S3I439:01 44 D3 01 &2 D3 01 BA=DS
SS447:DE O1 95 DI 01 BS DI 01s=Cs
S3455:CD D3 01 12 DA ©1 32 DA=BE
ST4463:2A 00 00 ES 21 00 00 ES=15
S3ATI1E1 11 OO0 0D 2B 29 19 SE=BD
S53479:2% 56 EP E=S CX 00 00 CD=D9
SJTAET100 00 C¥ E1 22 00 OO0 El=AD
SIMATI122 00 00 E1 22 00 OO0 Q=44
S3IS03:100 00 22 00 OO0 2A 00 OO=AC
SIS11ED 4B OO0 00 OF 22 00 OO=gT
S3S19:ED 5P 00 OO0 B7 ED 52 Z8=id
S352T106 TC AB E4 BD 20 04 ZA=Eh
SI5I%5:00 00 E9 CD &F D2 ES ZE=]1A

First, enter the Basic listing, the ZIP Library Hex Loader, and RUN it. On-screen
il B grected with 3 messuge lolling vou which line addrass you sre werking on”
filled 8l S b achied

enter ‘6E’). Once have Jou rthe
checksum for line [which for the first line of data is *$3"). Al this stage, if all
iun? ﬂmhhunﬂu—ﬂﬂuﬂlhmmhm.
you'llget a 'CHECK message and you can start aver.

S3543:02 CD 01 14 CD &B OD El=0OC SA00T: 18 82 19 29 ES 29 29 Di=E4
53I%%1:22 00 00 E1 D1 EB 73 El=13 SA01%: 19 EP Eil B2 SF 30 01 ta=0C
535539:D1 EP 01 OO0 0D ZB 29 0=l S40Z3 1B C& 79 BT 28 O7 ?ﬂ"ﬂfﬁﬁﬁ
83847373 23 72 E1 C1 ED &9 El=E1 S4031:57 7B 2F SF 13 EB C9 7D=A4
S3IS75:D1 CD 12 DA ES E1 D1 19=34 SA039:FE O8 28 OD BT 20 05 FD=14
S3583:E3 E1 D1 EP BY ED 52 ES=3D S4047:CEB 33 BE C¥ FD CB 53 FE=BE
S3I591:E1 D! CD CD D3 ES El 7D=&2 S4055:CY FD CB S4 FE C9 7D FE=27
S3IS9CD 98B 22 E1 CD 44 D3 Ei=30 S4063:08 28 OD B7 20 OS5 FD CB=E1
S3507:CD 42 D3 E1 CD 146 DI Eil=7A SAO071:5% BA C9 FD CB S3 F& C9=AC
S3615:CD 2D D3 E1 7D B7 28 02=0C SK079:FD CB 5S4 F& C9 70 FE OB=5SF
SIL2%5:2E OB 3A 91 BC E& F7T 00=74 SA087:128 OC 30 12 3E FB FD Ab=aF
S35631:83 37 91 SC E1 3A 91 SC=al S4095:53 B85 32 BD SC C9 IA ODE=Ba
S5343%:E&6 FD B3 B85 00 00 32 F1=B0 S54103:SC F& 07 32 B8E SC FD CH=3D
SI5A7:SC 11 00 OO0 01 OO0 OO CD=3R 54111:57 EE C9 7D FE OB 28 11=CA
S53455:3C 20 EP EY E1 CD 32 DA=EA S4119:30 18 3E C7 FD A& 53 47=AR
S3643:E]1 XE 16 DT DI 7B DT TD=ALC S4127: 7D OF 07 O7 BaA 32 BD SC=&i
S3471:D7 EI 3E 17 D7 7D D7 El=19 S4135CY JAa BE SC Fa 38 32 BE=DBR
S3I576E 26 00 ES E1 11 00 OD=&B S54143:5C C9 FD CB 57 FE C9 Eb=Fa&
S3487:D3 ET C5 C1 ED &8 246 O00=RBF SAIS112% 29 29 29 29 19 11 OO=F7
S3495:ES Ei1 7C BS 28 OD 7C E&=BE S54159:58 19 &E 24 00 C? 21 O00=EF
S3ITOX B0 20 05 21 01 00 18 O3=EZ SAl16T:DE ES TS 5S4 SD 1T 01 CF=CA
S3711:21 FF FF El 7C EA BO=C7 S4175:00 ED PO O1 DB 1D 11 O7=aAB
S3I7128 07 7C IF &X TD 2ZF &F=3C S4183:00 E1 19 2B 3E 1A 71 23=11
SITZMZI ES E1 7C BS 21 00 OO0=3D ST 70 19 ID 20 F7 C? 21 38=01
S3I735:20 01 23 ES E1 D1 CD B2=5A S8199:1F ES 3E CF ED &7 ED BE=%90
SI7A DA 21 00 OO0 38 03 28 01=59 SAZ0T 18 OC 7F 31 39 38 34 53=CC
S3751:23 ES E1 D1 CD B2 DA 21=2¢ S4Z1%:4E AT 246 AA &) 833 7C BS=CA
S375T100 00 38 01 23 ES El DI=F3 SAZZZ020 02 CF O3 OE 00 CR 7C=4B
S3I7671C0 B2 DA 21 00 00 30 O1=AS 54231128 08 7C 2F &7 7D 2F &F=SD
S3775:23 ES E1 D1 CD B2 DA Z21=2E S423M23 OC CB 7A 28 OB 7ThA 2F=aD
SITASD01 OO0 38 03 28 01 7B ES=TS S4A247eS5T TH 2F SF 13 OC CS Eb=2F
S3791:E1 D1 B7 ED 32 28 03 Zi=Fa A% 7C AD 21 OO0 OO O& 10 CB=CB
S3799:01 00 ES E1 7D D7 Ei1 7C=7B 54263121 17 ED &A ED 52 30 03=01
S3IB07:183 CA 00 00 CD 95 D3 El=95 54271119 1B 01 OC 10 F1 &7 &9=0F
S53815:D1 CD B& D3 ES E1 D1 B7=a%5 SAZ7IC1 OD 20 Ob6 2F &7 7D 2F=3ls
S53823:ED 32 21 01 00 28 01 Th=RS SAMAT:&F 23 09 7C B? 20 OF TD=37
S3IE31:ES 3E 02 CD 01 14 CF O08=ECQ SAZF5a6C O6 08 29 17 30 01 19=04
S3IEIY:EL TC B3 28 04 21 01 O00=AD S4303: 10 F9 C9 4D O0& 10 2| 00=34
S3I8ATIE3 E1 7C BS 20 01 E3 El=Dn S54311:00 Z9 CB 11 17 30 01 19=46
SIS 7D 2F &F TC IF &7 2T EN=3S S431"M 10 F7 C9 CB 7C 28 OA TC=CS
S3B6ME1 22 76 SC Cl CD 3D 1F=BF SAJZT12F &7 7D 2F &F 23 3IE 2D=3F
S3871:AF CD 01 14 CD &E OD 2i=FC SA3ISDT 7C 4D 21 01 OO0 Ob& O4=CC
33700 5B OE OO0 AF 32 08 SC=AE SATATIES 29 5S4 5D 29 29 19 10=3A
S3867:3E @F D7 3E 08 D7 3A 0B=03 SMIN1IFT ES &7 &9 AF D1 ED 52=4B
53895:5C FE OD 28 38 FE OC 28=F9 SAIS9: 38 O3 3IC 18 F9 19 4F BO=AD
S53903:22 FE 30 38 10 FE 3Aa 30=00 SA3ZAT179 20 04 CE 43 78 04 Co&=5D
S3IT11:0C 47 3E 04 BD 28 DD 7B=D1 S43IT5: 30 D7 O4 1D 20 E& C9 FES=EC
S3IFITa 7T ZC DT 18 D7 FE 2D 20=p4 S4383: 3E FE DB FE IF 38 O7 3E=B1
53927103 7D B7 20 CF OE FF 3E=4) S43%1:BF DB FE IF 30 04 Fi1 FF=DB
S3I93m2D 18 ED 7D B7 28 CS 3E=%1 SAX9MED 4D 2A B2 SC 2B F9 ZB=C1
S3I943:20 D7 3E OB D? 3E 08 D7=31 SAA0T 28 22 3D SC AF 32 T1 SC=9A
S3¥31:20 28 B4 18 BY 77 11 O00=&0 S4415: 3D 32 70 SC 3C CD 01 1&=90
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DURELL software

W. H. SMITH - LASKYS - GREENS at DEBENHAMS
BOOTS - COMPUTERS FOR ALL - MARTINS -
SPECTRUM CENTRES - and many other retail outlets.

or order direct from
CASTLE LODGE, CASTLE GREEN, TAUNTON, SOM. TA1 4AB

Oric 16-48k

MAIL ORDER

SPECTRUM software % 5l ail ottt soitwarce (6 95
Frice inciudes postage snd packing

TYPE OF COMPUTER
CASSETTE TITLES
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created. There is a ‘bottom’, but supply
of oxygen seems the only limitation to
how far you can swim either way.

Author Mike Richardson has done
games players proud with Scuba, The
game was tested on a 48K Spectrum
using the keyboard controls; if you want
to use a joystick, then the keys can be
programmed to suit. And in addition to
the major plus point of offering pro-
grammable control keys is the facility of
being able to SAVE and LOAD score
tables. A/l publishers please note!

Four skill levels are available, ‘1’
being the easiest and *4’ the most difficult
At level ‘4’ the sea 1s thick with sharks,
squid and all the rest. Three divers are
available for play at the start, but a
bonus diver joins the party on board the
boat if one of the others manages to gain
access to the caves containing treasure
chests.

Play is started by touching the Space
key. As the diver enters the water, the
first problem is to get him safely away
from the hull, because if there aren't
lethal jellyfish floating on the surface,
then he can always kill himself on the
bottom of the boat.

Collecting oyster pearls is a matter of
waiting until the oyster opens and then
touching it with the diver, there's a
maximum value of pearls and treasure
he can carry, which varnies according to
the skill level of play. But whatever the
value, it's not added to the score until
the goodies are stashed safely back on
the boat. This is probably the most
frustrating part of the game. You could
be holding the maximum value allowed
and just by touching a rock you've
knocked your diver unconscious and
everything's gone.

Once you've mastered the rotate con-
trols ( a la Asreroids), the first real chal-
lenge is to negotiate the tentacles of the
first octopus as it stands guard over an
undersea cave system. The caves are
home to dangerous sea creatures and
giant clams containing yet more valu-
able pearls. But beware . . . the clams
can knock a diver unconscious if you're
not careful. And another giant octopus
guards the entrance to yet another cave
system — one where the diver can help
himself to treasure from glowing chests.

There are three distinct levels to the
game, each growing progressively more
difficult The first involves gathering
oyster pearls and returning them to the
boat, and for the second, you must
negotiate an octopus and gatherupclam
pearls (then re-negotiate the octopus
and return to the boat); finally, having
done all that, it's time to get into the
lower cave complex. Anyone making it
that far deserves that the surprise await-
ing them stays as a surprise — sorry, but
my lips are sealed

Naturally while all these activities
are going on, the diver's oxygen is grad-

Thean figuras provide the player
with i lndicatios of tha higheyi
scors achinved to date. the carrant
scars and the sumber of paints
sctually hald iy the dhvat Balew e
wuriace.

& glomt clam — ™
watch st lor which shill bwvel
opening time! your diver iy oa. tha
ralavast anmber by
Iminnted
Tha glamt sctopui Tha numibar ol livas
To ge down 1o e you hove laft. Tou
caverns balow, you begin the game
muzf position your with snly Bree
diver carefuily 5o - divers, bt you can
Bt whea the . q8in 2 fowrt simply
sctopus ralaes M Thit colwmn thaws pou how much This column Iy mugetinting the
Ings. ha con tlip arygen (here i3 loft in the diver's pravides s fira! glanl sctopmr.
qulckly betwenn sxygen tomh. Dnce 1 gats maar Indication of the
the gop. zere, you'd better hurry backte the  depth your diver
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hat renched.

the boad thal lal

An annotated screen shot of Scuba Dive for the Spectrum. Motice how the
screen is divided into the actual playing area on the left and the scorsboard
panel on the right.

ually running out, although every suc-
cessful return to the boat will have re-
plenished his supply. That sounds easy
enough until you discover that the boat
has drifted from its original position,
and you may just have some difficulty in
finding it again on returning to the sur-
face.

And that’s the game . . . frustrating,
exasperating and totally addictive,

No doubl some genius ( perhaps Mike
Richardson himself) will bring even
greater realism to computer animation
in the future, for the Scuba Dive exper-
ience is somewhat akin to the enjoy-
ment people had when the first Mickey
Mouse cartoons came flickering onto
the silver screen.

Managing Director of Durell, Robert
White, says that many hours of hard
discussion went into the decision not to
give the diver any form of weapon; that

fuild Sl vee

decisionwasnght . . . itmakes the game
more exciting to play.

It's a program which gets away from
the wham-bam, mainstream arcade
games while still providing an enter-
taining scenario with graphics which
will not pall. Perhaps it's not a game for
the seven- to ten-year olds, although it
does have periods of frenetic activity.
But on the other hand, nor does it need
greatintellectual skill tounderstand and
operate; Scuba simply requires sharp
reactions and a high degree of manual
dexterity. Ultimate success in getting
your diver back on board the boat, totally
against the odds and loaded with treasure,
1s immensely satisfying and it can easily
take an hour or so to accomplish.

And more than anything, Mike
Richardson and Durell Software have
provided another important target for
the software writers to aim for and
improve on. For that reason alone it's
worth buying it to see what all the fuss is
about. s

THE ‘WE DON’'TWANTTOGLOAT,BUT... 'DEPT.

As Scuba Dive is also svailable for the Oric and Commodors 84 micros, we thought you

might be interested to see how the

versions compare. Botharea bitof a

disappointment after the Spesctrum m-i .“ﬂ to be fair, the program for ths Oric

has beesn cut down substantially to run

n 18K — and as such is a good conversion.

Both versions feature simpler displays utilising unexceptional graphics and
animation. Thare also ssamas to be & lot less going on or-screen. Tha diver mowves in

just four directions (up, down, left and rig

] rather than the subtie turning and

exhibited on the Spectrum version.
The caves on the Oric conversion ars limited to a simple maze [harking back to the

IXB1

ical days), inhabited by comic-looki

ng octopusses and one creaturs with

the amazing ability to appear and disappear st random. But worst of the bunch is the

Com

modore 84 version, with even the giant octopus being replaced by a trapdoor,




Sulis Software

invites you to a private
of all their learnin
ustfl

showing

programs-for j

It has been calculated that 60% of
people who buy home computers want to
use them for educational purposes—but
that only about 10% ever do so.

It isn’t surprising. Games are easy
come, easy go—and are on sale every
where. If you buy a dud—well, better
luck next time.

Educational programs are different
You're looking for guality and lasting
appeal—which is what Sulis Software
programs are¢ all about.

Then there’s the problem of level.
Age is no guide to ability or knowledge,
and a program which is oo easy or 100
difficult isn’t much use. Shop assistants
aren't always knowledgeable, and
magazines are full of games. People
know it's important (o choose the night
programs—but how do you go about it?

The pleasure of learning

For 10 years people have been
using our products to improve their
language skills. Writers, journalists,
linguists, teachers and designers have
worked with us to create materials which
help people to leasn—and to find pleasure
in learning.

Now learming has a new dimension

Sulis Software programs offer new

opportunities for every family to benefit
from the individual tuition that a computer
offers.

W A B e e
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A unique offer

People are choosy about
educational software—and rightly so.
You need time to look at what's available
and decide for vourself whether a
program is right for you or for your
family, So we are offering you a
demonstration cassette or disk with
samples of all our programs to run on
your own computer in the comfort of
vour own home.,

As you see each Sulis Software
program in action, you can judge for
vourself what the level is; whether you
like the content, the graphics, the way the
screen is set out and all the other factors
that go into a good program.

English and French

Sulis Software specializes in
programs for English and French—
although we do have other subjects. Our
programs aren’t dull revision notes on
screen—they are designed to improve
spelling, vocabulary and grammar.

With English programs, that means
better results in every subject, as well as
better results from job applications. For
French, it means increased fluency and
accuracy
Our promise: every time you sit
down to a Sulis program, you’ll

enjoy yourself—and vou'll

learn something.
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A satisfied user

Young Alastair M. failed his
English Language O Level last June
He got a Grade D. He wrote 1o us
carlier this year

“I would [ike to compliment
Sulix Software on their achievemeni
in  producing English teaching
programs which are both enjovable
and usefully informaiive

b | used the
H-rrl'“dpr-n er urrd H:'srr'yrd ax part r{.‘
my preparation for my English GCE
O level exam re-sit. which I success
Suiliv passed with a Grade A resull

“It was essennial thar | passed
the exam, an English language
gualification being essential foreniry
o universities,”

Programs
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Try before you buy

Sulis Software sample cassettes
only cost £1. If you prefer to use a
disk, you can order a demo-disk for
£2. And the cost of the sample
cassette or disk 1s deducted from your
first order.

Whether you are looking for
games or grunt-work, whether you
want a program for a pre-schooler or
an adult—you’ll find a program to
suit you.

Take advantage of this very
special offer and send off for your
cassette or disk TODAY.
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2. WIN
> THE
®POOLS?

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

AS REVIEWED IN PCW MARCH 1984

Supplied with a database tape containing data on over 8,000 matches
since 1980.
Database is updated each week by user.

Match 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
entries.

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

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

Supplied together with SPECTASORT - the Perm Generation Program
which takes SPECTADRAW 2's predictions and turns them into ten 8
from 10 full cover perms. Complete your coupon direct from the
screen!!

SPECTADRAW 2, 8,000 MATCH DATABSE, SPECTASORT AND
INSTRUCTION MANUAL. THE COMPLETE POOLS PREDICTION PAC-
KAGE FOR THE 48K SPECTRUM - NOW AT THE UNBEATABLE PRICE
OF £9.95 INCLUSIVE. (Cheques/POs payable to B.S. McAlley).

SPECTADRAW, DEPT. YS, 1 COWLEAZE,
CHINNOR, OXFORD OX9 4TD
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Rumours of new launches abound on the games software scene — and there’s no love lost
between competing software houses, eager to market an original product. Get the up-to-the-
minute report from Ron Smith, whose beady eyes remain fixed on the software horizons.

From the maker's point of view,
there's often a lot to be said for
announcing new products some
time before they're due to be
launched; it helps get the “buzz’
going around. But this can
sometimes be taken a little too
far, a trap that some believe
Melbourne House fell into back
in the autumn of last year

At the launch of Terror
Dakril 4D last October, the
over-excited Melboume House
management proved quite
unable to contamn itsell and
decided 1o tell the world about
its next great new game
Sherlock Holmes. Since then,
having whetted our appetites
with claims that this would be
the hottest property since [ he
Hobbit, everything’s gone quiet.
So, ¥S hit the trail o find
out what's happening

We spoke to MH publicity
manager, Paula Byvme: "It
should be available some time
in May"”, she hazarded,
stressing that people need not
worry because “we never cash
cheques until the order is about
to be despaiched”. In fact
“because Hurg was late, this
made us WAry about
announcing firm release dates™
Often, it seems the problems
really lie with the programmers.
They become over-optimistc
and give unrealistic completion
dates, and that's when it all
staris to hit the fan. Confirming
this, Ms Byme said **we just let
the programmers get on with it"”
Of course, the upshol of
working this way is that it gives
them the extra time necessary to
come up with a truly
professional and highly polished
program

Details are still fairly sketchy,
but we're told it's an adventure

game which mcludes both
graphics and text, and one that's
been developed from The

Hobbit. If that's true, then at a
cost of £14.95, MH might well
have another winnér on s
hands

SCARFACE
MEETS
SPECTRUM

Another new game, and the

latest from the MH stables, is a

combined  adventure/strategy
game called Mugsy. It has an
assortment of gangsters with
their respective molls, and all
these hoods have to be “talked’
to in their own vemnacular or
they refuse o understand your
commands
Mugsy,
includes

priced at £6.95,
some “very good
graphics”, claims Ms Byme;
“you cCcan even see

the |

said “lt was just a senes ol
coincidences. Since we started
o produce compuler games, we
have constantly been on the
look-out for new ideas. And one
source of these ideas came from
people who had designed board
games that had never actually
been marketed. So we looked at
these suggestions, and found
that while some of them could
be successfully transferred o

A sneak preview of the prehistoric pande munium.in i.i.i;: =
one of the new gamaes to be launched from Softek.

expressions on the characters’
faces”. Sound’s great . .. | can
hardly wait!

MORE HYPE
FROM VIRGIN

MNew software houses seem o
spring up overnight., and one
that “sprang’ over the course of
last year — albeit a little shalkaly
to begin with was  Virgin
Games

The company’s just announced
a new game called Hype, and
strange to say its not a
computer game but, in fact, an
old fashioned, common o
garden board game. The idea is
to get into the record business
and promote your band
(something which Virgin ought
to know a thing or two about),
But why, we asked Virgn's
managing  director, MNick
Alexander, the move towards
more traditional games? Was
Virgin going o stop producing
computer games’

Denying rumours that he was
also going into the business ol

computer, others were better ofl
left in their onginal form™
However, decision taken, the
reality of it apparently proved
rather more of a problem. Says
Mick, “The whole thing was
much more difficult than we first
thought. For example, Hype
should have been in the shops
before Christmas, but due o
immense production problems,
we found we couldn't get it out

untii. now". He went on,
“board games certainly have
more value, socially, than

computer games . And to back
up this conviction, he plans to
continue producing them
throughout the year. At the
same tme he assures all Virgin
computer games enthusiasts
that efforts in producing new
software will be maintained.

BACKING
OCEAN’SHUNCH
After the success of its
Hunchback program, Ocean
has decided 1o produce a sequel
which is to be called |

manufacturing fluffy toys, Iu:l Quasimodo’s Revenge, and it |

65

the Your
this year

will be launched at
Compuier fur later

Ocean's managing director,
David Ward, says “the new
program will have a dozen

different screens — and will be
the most fantastic thing of all
ume”. Which may even be true,
especially if it's anything like the
onginal

Ocean is continuing in
its prolific way with at least
four other new utles in the
pipeline, though some are as far
away as six months from
general release. The first, o
look for is Cavalon, a true
arcade game in the sense that i
has been licensed from the
arcade ongnal. It's based on the
story of the court of King
Adrthur, where the player has to
rescue the distressed damsel,
and at the same tume pick up the
eight pieces of a door. There are
knights trying o hinder vour
progress, but help 1s at hand in
the form of Arthur's trusty
sword, Excalibur, Should you
manage to pick this up, you'll be
profected; for about 20 seconds!

The second title is Gillipan s
Gold. Here yvou play the part of
Gilligan and the idea 15
collect sacks of the yellow stuff;
you are equipped with a
wheelbarmrow o speed things up
a litke. It also features a
scrolling maze, and plays the
old Laurel and Hardy song
“Trail of the Lonesome Pine’

Details on two other games
were less forthcoming, but one
15 to be called Chinese Juggler.
It was concocted, unlikely as it |
seems, in Hungary and Ocean is
even reportad o have sent some
machines out there to get the
program writien. The fnished

duct, acconding 0 Dawd

fard, “offers some truly
outstanding graphics”. And in
hushed tones added, “it's all
very top secret al the moment™
But if you want a sneak preview,
try taking a look at the version
that's been around for ages for
the CBM 64

And finally, one more for the
pot, a sun-tanned Sandy White
has confirmed to us that he
expects his Anr Arack follow
up 1o be ready for Christmas

v B



DO ITWITH TRANS-EPRESS

Would you like to transfer your Spectrum programs from
1) TAPE TO MICRODRIVE
2) TAPE TO TAPE

3) MICRODRIVE TO TAPE
4) MICRODRIVE TO MICRODRIVE

Then do it with the T RANN=ENDPRESS
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Spectrum program of any size up to the full 48.0K. It is user-friendly,
reliable and efficient. It goes beyond where similar programs fail

Just load the ?&A% '= BQE : and then follow
simple screen instructions. No matter how many parts your program
has, whether they are headerless or with header, written in BASIC
or m/c, etc.,it will transfer them all in one go. You can then verify,
save again or load your next program(s).

For only < 550 you could transfer all of your software, provided

you do not infringe copyright.

M<=300AN=]

muolb=-l O=

enclose cheque/PO for €
Nome
Adaress

Send to

BIMASTIE€E BIIIT 113 Melrose Ave, London NW 2




SOFT

Your Spectrum is continuing to scour the country’s computer clubs to get the undiluted
thoughts, feelings and impressions of dedicated games enthusiasts — thus providing our
readers with unbiased evaluations. Any club wishing to offer their reviewing services should

1P1DE.

contact Ron Smith, Spectrum Soft, 14 Rathbone Place, London

This month we visited the Heald
Green Computer Club (which
meets fortnightly at the Public
Hall, Outward Road, Heald
Green, Cheadle, Cheshire, on
Wednesdays from 7.30 to
10.30pm). Three of the club’s
leading members each played the
games we gave them for review
and in some cases found them so
well-conceived and written, went
completely over the top with the
superlatives. In others, the games
were deemed to be re-hashes of
old ideas and evaluated
accordingly.

The club was formed four
months ago, and has already
managed to attractover 40
enthusiasts. All members are
being brought up to the same
standard of proficiency by the
more experienced members who
are running formal courses in
both Basic and machine code.

SPECTRON

¥irgin Games/£5.85

Control the *Spectron fighting robot” and
avoid the various obstacles while
blasting the meanie robots to bits; and
all this takes place in an area that's
contained by an electnified fence

Mark This vanation of Berserk is fairly
fast, but doesn’t seem to live up to its
boast of having been written in 100 per
cent machine code. And it doesn’t make
much use of colour or the Spectrum’s
graphics capabilities. 4/10

John This program’s best feature is the
instructons which appear on-screen at
the start. These explain clearly how to
play and, should the user forget, there's
always the cassette insert. 4/10

Tony The idea behind this game is a
variation on a simple theme, but is made
more complex by having several
different enemies. It's a pity only

simple block graphics are used. 5/10

Membership is offered at a
very reasonable rate, and all
enquiries should be referred to
Tony Samuels on061-437 0580
(after 6pm). Tony, incidentally,
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ROBOT RIOT

Silversoft/L5.85

Rioting robots run amok in this maze
game, and your job 15 to stop them as
quickly as possible by carefully
controlling your robot to plant bombs
that will destroy the mutinous menaces.
Tony This is essentially a Pacman game
in reverse. Instead of eating dots, the
player has to lay them. The theme is
original and highly addictive, but in
play, feels a little oo slow for comfort,
and the keys aren’t too responsive. 7/10
Mark The player’s robot is very
controllable, and the first level starts at a
reasonable speed — which increases
with successive levels. With superb
graphics and colour, this must surely be
the best Pacman game ever, 8/10

John Everything involved in this game is
excellent, from the impressive on-screen
scoring to the cassette inlay. This is
undoubtedly Silversoft's best. 9/10
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Heroes of the Heald Green Computer Club — Jon Hall, Teny Samuals and Mark lnighl,

is currently working on a new
program for the Spectrum (called
Ugh — see Rumbles in this issue)
which will be available from
Softek in the near future,

SKULL
Games Machine/£6.95
This is a 3D maze game in which the
player has to collect coins, crosses,
gemstones and keys that'll open gates
All the while one has 1o avoid the skulls
that stay in constant pursuit
Teny 3D maze games may not be exactly
new on the Spectrum, but this idea is
and it's also very exciting. Skull is not
what is usually understood by the word
colourful, but its use has produced some
uietly stunning graphic effects. 8/10
pha The skulls come close to the
standard of a professional illustration.
The treasure doesn’t reach the same
standards of excellence, although it can
still be identified. 9/10
Mark The instructions on the cassette
insert are very comprehensive. There's
also an keyboard overlay to help the
player get the hang of the controls.
Highly recommended. 9/10
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SUPER SNAILS

Games Machine/£5.95

Snails are being bred in a laboratory and
two of them escape — one of which is
controlled by the player. As they move
they leave a trail of Super Glue. And it's
your task to trap the other snail, at the
same time avoiding your own trail and
that of the fellow escapee — all in an
effort to avoid a sticky end.

Mark The speed of this game, which can
be selected by the player, ranges from
very fast to unplayable. The graphics
are almost non-existent . . . even the
snail is only one pixel big. 6/10

Joha Use of colour is fairly dull, with the
screen starting off about 80 per cent blue
and two white snails leaving two white
trails as they go. 5/10

Temy The speed ranges from fast Lo
ndiculous; it’s virtually unplayable, and
made worse by the two-colour screen
and the distinct lack of graphics. 4/10
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HOUSE OF THE LIVING DEAD

Phipps Associates/£5.95

Another maze game where each maze
represents (at a guess) a floor in a
haunted hotel. The aim is to tear around
picking up the four sections of a key, and
assembling them while avoiding the evil
spirits. This done, the player can move
on to a harder level with more sprites.
John This game has a highly original
theme but looks rather hke Pacman
without the dots. The graphics are
extremely good, with flapping bats and a
skeleton with a funny walk. 7/10

Tomy Instructions were a little scarce,
screen layout is exceptional but there
could have been a greater variety of
monsters in a 48K program. 8/10

Mark The speed of this game is just about
right and colour has been used to good
effect, enhancing the well-defined
graphics. It also includes a very nice
loading display. 8/10

PFEYED
Automata/£6.00

Automalta’s Pi-man is on the great

slippery slope and sees life through a
drunken haze. The player’s job is to help
him negotiate his way across a busy
main road and into the nearest pub.
Joha This is definitely one of the most
amusing new games, in concept at least,
to come on to the market. Sometimes
the action seemed a little too fast,
especially as the Pi-man became even
more inebriated. 8/10

Mark Colour was used well throughout,
but not spectacularly; the pub scenes

were the best in terms of graphical

excellence. But the game opens a little

slowly, with the keys not responding too

well to the player’s directions. 7/10
Tomy Ten out of ten for novelty value, but

as is so often the case, the novelty soon
wears off. There’s also an amusing little
song on the reverse of the tape. 8/10
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NAANAS

Micro-Gen/£5.95

A pet monkey is hiding up a tree and
mischievously trying to drop both
bananas and coconuts on Lo ils OwWner s
head. All the plaver has to do is stand on
the ground endeavouring to catch as
many bananas as possible, while
carefully avoiding the heavy coconuts
Tomy A highly original game, but one that
falls short of being addictive because not
a lot seems to happen. The other
problem is that the choice of colours is
not as good as it could be, 5/10

John A fast, uncontrollable game that
uses cyan as its main colour — which
doesn’t help the tedium. The graphics
are good, especially when the monkey's
owner slips on the bananas. 6/10

Mark 1t’s a pity that the playing speed
can’t be altered, because the game often
seems too fast to control properly. You
can, however, define your own keys. 6/10

SNOOKER

Visions/£9.95

A computer simulation of the real-life
game that theoretically allows the player
to enjoy snooker without the need of a
cumbersome table. It's a fairly new idea
on the Spectrum.

Joha The speed is very irregular. Still,
it’s not easy o adeguately reproduce the
movement of a ball on screen. More
effort could have gone into the graphics;
the balls are not very well defined. 6/10
Tony Problems occur with colour. For
example, it’s not possible to have a
green ball on a green table. Some of the
balls are therefore represented by non
standard colours. 6/10

Mark Comprehensive instructions appear
on the cassette insert, as you'd never
remember them all straight away. The
program has one shght technical
problem — if the ZX Inte rface | is
connected, it doesn’t work. 7/10

XANAGRAMS
Postern/£6.95
This looks like some sort of educational
cross between Hangman, anagrams and
crosswords. The game begins with a line
of dashes that show where the letters go,
with the letters appearing — jumbled up
on the right-hand side of the screen

Teay There's minimal use of colour, but
that's not surprising in a text-only game
But more use of it might just have
encouraged the very young o play the
game a little longer. 6/10

obm This is a user-friendly program
with a well laid-out screen that's easy to
see and a useful Help option. An
enjoyable game to play. 7/10
Mark This 1s a fairly interesting program
to play — especially so if you like your
word games even more difficult, with the
clues being given as a jumbled-up mess!
Overall, absorbing and good to while
away a few hours. 7/10
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Incentive Software/£5.50

A game of government management that
asks the player to use his or her
judgement on the complex inter-related
issues that govern the performance of
the national economy. As the British
Prime Minister, all you have to do is
stay in power until 999!

Tony Speed, although not particularly
important, could probably have been
improved upon; the program looks as
though it's been written in Basic. But the
real enjoyment comes from the daunting
task ol running the country. 7/10

Jobn Being more or less a text-only game
colour and speed are of little
importance; but thu'ﬁ. used to good
effect in both cases. 8/10

Mark The idea bt.hll'ld this game is both
typical and interesting; it's ideal for
economists and anyone else who would
like to have a go. 7/10
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PINBALL WIZARD

CP Software/£5.95

The title really speaks for itself; a
simulation of the old arcade favourite,
and a rather complex one at that,
complete with flippers, spring action
firing, bumpers, and many others.

Tomy This game is so well written that
everything works as it does on a real
pinball machine. The flippers move
instantaneously, and the scoring makes
excellent use of sound. 9/10

Mark The perfect choice of colour and
superb graphics all go to make this a
most amazing simulation. Ball
movement is impressive and very
realistic. 10/10

John A brilliant idea that's totally
absorbing and so addictive it makes this
game one of the best to have been put on
the Spectrum. Only one thing: perhaps it
would have been nice if a change of
scenery had been included. 10/10
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DINKY DIGGER

Poslern/£6.95

The player takes on the role of the
Dinky Digger, whose job it is to dig his
way underground and eat all the
cherries. At the same time, irate chasers
are desperately trying to halt your
progress, and these need to be stopped.
John When playing, it soon becomes
clear that the baddies move a lot faster
than the Dinky Digger — which makes
the securing of their destruction virtually
impossible. 5/10

Tomy The main fault with this game is
that it’s simply too hard. The poor
presentation spoils the overall
appearance of what is essentially a good
idea. 6/10

Mark The idea behind this game is a good
one but it gets lost somewhere, due to
the unsophisticated and unpolished
finished product. Nevertheless, it's
playable and moderately enjoyable. 6/10

SLIPER
BONUS

By i ¥ .ll ¥ .I‘.l.l ¥ r.Fli.

HUNGHBACK
Ocean/£6.90
Based on a classic theme, the player's
job is to enact the part of Quasimodo
and rescue the beautiful Esmerelda
while avoiding the guards and fireballs,
and having to jump over pits of fire. At
the end of each screen Quasimodo must
ring ‘the bells, the bells’.
Jobn *Quasi’ is quite easy to control, but
the 3D effect sometimes makes it a bit
difficult to judge when to jump and so
on. Nevertheless, that's not really a
problem, and the speed of the game is
uite comfortable throughout. 8/10
?llr One really amusing thing about the
game is that *Quasi’ looks like he's
wearing high heels, and the guard seems
to be doing a goose-step. 8/10
Mark One teeny weeny "bug’ seems to be
present — “Quasi’ can’t use the bridges
the knight builds. Still, it doesn’t spoil
the player’'s enjoyment one bit. 9/10

MAGIC MEANIES
CODS Microsystems/£5.95
This is one of those tunnelling maze
games where the player's character — a
wizard — makes his own maze as he
goes. The idea is to defeat the magic
meanies whilst picking up all the lead
which can be transformed into gold
Mark There are already a few games of
this type, but this is one of the better
ones. Nine speed levels are included,
and these begin quite easily, increasing
to a level where a high degree of manual
dexterity is required. 8/1(
Joba Colour and graphics, although not
spectacular, are certainly adequate,
giving a reasonable amount of
enjovment The plot is rather silly, but the
%ame's very addictive. 7/10

ony The graphics used in this game are
a little limited — because they re one
graphic block in size, and move only one
block at a time. 8/10

NIGHTFLIGHT 1l
Hewson Consultants/£5.95
This is another flight simulator package,
but one that is able to fit into 16K. You
take the controls of a *Cessna’-type
plane and negotiate a safe landing.
Tomy Two outstanding features of this
game are the speed at which it responds
to your commands, and the choice of
colour. Both are so good, that they make
flying this plane less difficult than those
found in other simulators. 9/10
Jom A very useful feature is the clear 3D
representation of the runway; apart from
this, though, nothing else can be seen
from the cockpit as you're flying at
night. 8/10
Mark The program offers as many as
seven options; such as looking at your
[lp:;ltmn or gmng into training mode.

he colour is used well, but not
extensively and the graphics are superb
It's also joystick compatible. 9/10
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OH MUMMY
Gem Software/£5.95

You're on an expedition to the ancient
Pharaoh’s tomb, to control a party of
explorers so that they bump into five
royal mummies. You do this by finding
keys, treasure and magic scrolls, all the
time avoiding the tomb's guards

Jobn This game has five speeds which
range from fast Lo virtually impossible
Although all the colours of the spectrum
{no pun intended) are used, the overall
effect is a sort of orange haze — making
its use average but not spectacular. 6/10
Mark The guards and yoursell are
represented by simple block graphics
which give little detail; however, the
various artefacts are better defined. 7/10
Teny Despite the simple but pleasant
little tune that's played at the start, the
overall effect could have been far better
The picture on the cassetie insert,
however, is excellent. 6/10
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JUMBLY

Dk Tronics/€6.95

This is one of those slide puzzles, the
kind that used to be found in Christmas
stockings and crackers every year. You
start with a picture grnid, and all the
squares jumbled up; your job is to pul
them back in order,

Tony The pictures generated are of a
particularly high standard and use
colour to the best advantage. But
needless to say, they are generally static
and, therefore, this 15 less of a plus. 6/10
Joha Having instructed the program to
move one of the squares, it shifts to the
new position very quickly. Sometimes
the response Lo the player's commands
15 s0 good, the wrong section moves. 7/10
Mark The pictures generated are superb,
and the speed of the program is very
fast, giving a good response time

apart from when it’s jumbling the letters
which takes about 15 seconds. 8/10
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ALCHEMIST

imagine Software/€5.50

A graphic adventure game where the
player takes on the role of an alchemist,
and must collect vanous objecis and the
four parts of the destruction spell to aid
him in his quest to kill the evil warlock
Joha This is certainly the most original
game to come from Imagine. Its use of
colour must have stretched the
Spectrum to its limits (if not beyond),
and includes the smoothest, flicker-free,
high resolution graphics ever produced
on this machine. 9/10

Tomy The eagle looks like an eagle, the
wizard's movement is realistic and the
use of sound is excellent. There’s only
one small problem — the ‘baddies’
move too fast. 9/10

Mark The speed of this game is just right
when vou first play it, but seems a little
slow as your expertise increases. Highly
recommended. 9/10

CLASSIC ADVENTURE

Melbourne House/£5.95

This is a copy of the first ever text
adventure game which was written to
run on a large mainframe computer. The
aim of the game is to search for hidden
treasure, which is often guarded, and
then retumn it to your home base.

Tony The program responds almost
immediately, And with your commands
appeanng in yellow and the program’s
messages in white, the game is fairly
simple to play. 7/10

John This is a good conversion of the
original which requires plenty of
concentration and practice to be
successful. The cassette insert is
colourful and includes very
comprehensive instructions. 8/10

Mark An adventure that has an extensive
vocabulary, always keeps you interested
and puts your brain to work. A good
adaptation of the original. 9/10
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CAVERN FIGHTER

Bug-Byte/£5.95

The aim of the game is Lo protect
Watford from hostile attack ( Wh)
bother? Ed. ), and this is done by taking
control of a Gamma 14 flight craft and
winging your way through long narrow
caverns, shotting out the enemy rockets’
fuel dumps and destroying meteors

Tomy This is an incredibly fast game
considering the amount going on, but the
graphics aren’t very appealing, neither
15 the choice of colour. 5/10

Joba It's a bit quick in the early stages,
but this is far from a disadvantage. On
the contrary, it quickly makes the player
more skilful, and better prepared for the
later stages. 7/10

Mark Colour is well used which makes
the player's own craft, as well as the
assorted aliens, stand out against the
background. The graphics are smooth
and fast. B/10
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FRED

Quicksiiva/£6.85

You are Fred, a fearless archaeologist,
and must work your way round the
pyramid in search of ancient treasure
It's not quite that simple as there are
ghosts, vampires and acid drops which
all try to hinder your progress

Mark This is quite an original maze game
that has an unusual twist. The speed is
Jjust about right — fast enough to keep
you on your toes. 8/10

Tomy A game which includes many
novel twists, Its use of graphics and
colour is very good and the overall
appearance is just about perfect. 9/10
Jon This is not a particularly new idea
for a game, but it does have superb
graphics which are large and well
defined. The instructions on the insert,
are very clear and precise, and this
makes the game addictive, easy to play
and very user-friendly. 8/10 @5




* Bonkers and Breakaway are available
from Prism, Woolworths, Rumbelows, HOWTOORDER

John Lewis and Debenhams.
#* Dealer inquiries welcomed
* Overseas inquiries welcomed
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COMING SOON!

* Bricky Micky
% Time Bug

*# Final Frontier

<

45K for

EZX
SPECTRUM

SOPTWARE

TEL: (01) 508 1216

Telephone orders | 309 HIGH ROAD. LOUGHTOM, ESSEX l
(01) 508 1216 | wirig
L 4 | [ Bonker [ Gridd Matter
! J 4 |
| £5.50 499
I. ] Bre sk i 1 Ligl of fiwe
TR Sh o aiial | €550 each | o
o WL R . "
CALL US! BY POST | |
s % |
% Bermuda Triangle me cheaue payabie to, PROCON i :
¥ A Lagratise
* Magic Orchard ool P [
e e |
IN PERSON | e |
; |
|
PROCOM | PROCOM SOFTWARE | Tl Oy o (v |
SOFTWARE | 309 HIGH ROAD - LOUGHTON * ESSEX | oy Greai carnds vabd f sined by co bolder g |
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Available Now for
Commodore 64




& 48K SPECTRUM

VALHALLA is avadable lor Commodone 64 and 48K Spectrum, and is
suppied with VALHALLA player manual and presentabon Dox

VALHALLA is normally avasable from stock, and orders are despaiched by
refum. i, for any reason we are unable 10 fulfil your order withen 14 days of
recepl, we will nolity you

VALHALLA casseftes carry an uncondibonal Metime replacemant Quarantes

Commaodore VALHALLA: Commodore printer optional, discs not supporied
Spactrum VALHALLA: ZX printer optional, microdrives and full-size printers not

TO ORADER: (UK Dnily) Simply complate the coupon, and FREEPOST wilh

your cheque/P.0. made payabie o LEGEND
BY TELEPHONE: 0223-312453, Mon-Fri, 8-5.30, sialing name and address.

card No. and itemis) regured
RETAILEAS. Pwase conlact your regular distnbutor
CORRESPONDENCE LEGEND (Customer Reiatons), National Works,
Bath Aoad, Hounsiow, Mddiesex

MOVSOFT OFERATING SYSTEM UNDER LECEMNCE

copy/copas o
VALHALLA for the | WVALHALLA for the

COMMODORE 64 48K SPECTRUM

| enclose cheqgue/P.0. for & e,
(£14.95 each incl, VAT and PAP /
Or | wish to pay by Access/Barclaycard/Visa

| Card No

Please prnnl name and address

| Name

Address

Credit Card holder's signature



FOR THE 48K SPECTRUM |

Imagine a program that can tell you the
meaning of every machine code word and
what you should type to get the compulter lO
do each command

This program along with its instruction |
booklet can teach compilele beginners or
semi experts and is now available from
Peekay Software for just £6.95.

| Write for more details:

To: PEEKAY SOFTWARE,
DEPT YS, 38 BERTON CLOSE,
' BLUNSDON, WILTS SN2 4BE

ELECTRIC SOFTWARE

THEY SAY THE WORLD
< WILllilDlE

\ ¥

o

rive qualities B8 CRASH
! norey " Micro

leatured b
RAPHIC LOCATIONT J | 1 "
‘ PO/chequeto

:
o end

LARGE VOCABULARY
ABBREVIATIONS ACCEPTED i ; ¢
IMMEDIATE RESPOMSE TIMES E AT 14 Ortware
AN AMATING SENSE OF HUMOUR
" — '.51H:J!-T ONS. ON LOADING 1 .:- l'-‘,'-'i'n“.-:-.'l"- .I-'q'..!:-'l."‘l

100% MACHINE CODE

o

SR W

London E11 1BZ

48K
SPECTRUM

v wriliEn any good programmes we offer up

=

- It
i e A L

ONLY £4-50

" yosu
o Y5% royaites with up to 02 000 sdvance
Phore 01747 D158
arnd lpave youl Rame §nd RuMmiber or podi e s and

(8- Fows BnsweT phone sErvce |

wd || ool reahl Bach 10 you

THE YS

10P20

Well, hereitis the ¥'S Top Twenty! Obviously,
there are any number of charts available to show the
state of software sales and, if you look around, they all
seem to be different. Funny, eh’

So what we ve decided todo 15 to invite you the
readers to tell us your current favourites; that way, in
future issues we'll be able to publish a chart that really
does go some way to reflecting vour fave raves. At the
bottom of the page you'll find a coupon for entering
your top five tapes of the month. Either fill this in and
send it to us, or pop ofl a postcard with your top five
scrawled upon same

As we collect your entries, every month they'll be
punched into the nearest Speccy and out will come the
Y'S Reader's own chari. That way, with any luck,
we' |l be able to see just how accurate all these
competing charts are. And as just a weeny incentive to
get you writing to us, each time we work out the chart,
all the entries will be put in a /large hat ( belonging to
our editor, of course) and the first out will receive three
of the latest software releases for the Spectrum

Don’t miss out on our hopelessly inadequate prize,
Send your selection today!

= Y 10P 20 READER POLL

My topfive fave raves on the Speccyare

1

n & W MW

MName

Address

asa memberof the human

YOULIRR

| quality for the prize
race

send this offer to
YSTOP20
YOURSPECTRUM

14 RATHBONE PLACE
LONDONW1IP1DE

oPEGIRUM




THIS

A FAST-MOVING ARCADE

HUNCHBACK CONVERSION THAT HAS YOU
OCEAN _ JUMPING THE WALLS OF THE
CASTLE TO SAVE ESMERELDA
JOIN MINER WILLY IN HIS QUEST ™
MANIC MINER FOR THE MISSING KEYS, IN 20 m
SOFTWARE PROJE! e T A e N
D, R YT

A FULL-GRAPHICAL ADVENTURE IN AN
AT'B nTlc ARCADE FORMAT BUT WATCH
ULTIMATE OUT FOR THE WANDERING

GHOSTS!

STONKERS
IMAGINE

A COMPLEX GRAPHICAL WAR SIMULATION
WHERE YOUR TASK IS TO TAKE OVER THE
WORLD — STRICTLY FORMEGALOMANIACS

DEATHCHASE
MICROMEGA

.
HEMEMEEH THE BIKE CHASE
SCENE FROM RETURN OF
THE JEDI? ALL HAS
BEEN RECREATED

CHEQUERED FLAG

PSION

JOIN THE EE&HD PRIX CIRC UIThNU
RACE [SMASH UP7) SOME OF THE
GREATEST TRACKS IN THE

: A FARDY PERE NNIAL
FLIGHT SIMULATION  1axe controL oF The
PSION AIRC

RAFT IN THIS

cnco-umcn.n.wn—-g

| SUPERB3D SIMULATION. NSO
AN AMAZING 3D ADVENTURE IN
ke ML R DA
QUICKSILVA FROM THE KILLERANTS
g, A CHANCE TO DISCOVER THE
MR WIMPY (@ N @ Bl GrAiD TRUTH OF HOW BURGERS
OC E A N _ ARE MADE — AN ARCADE
Y CONVERSION
AWIZARD PROGRAM WHIGH MANA TO
10 i i
IMAGINE AND ARCADE :
AJDELIGHT SIMUL AHUHPFIJ{EFAM
l I FIGHTER PILOT THAT SITS YOU BEHIND
DIGITAL SYSTEMS ) ‘HEE?E‘JE&EE”

LUNAR JETMAN A COMPLEX ARCADE/ADVENTURE THAT TAKES

PLAGE ON THE FROZEN
12 ULTIMATE WASTESOF THEMOON. g ="
FIRST YOU BUILD A SPACESHIF
JET PAC THEN YOU GO 'STAR- TREKKING
ULTIMATE  AROUND,COLLECTING GEMS FROM

OTHERWORLDS

HORAGE GOES SKIING e

A GAME THAT BUNDLES THE
CLASSIC FROGGER
AND SKI-SLOPE PROGRAMS -

INTCONE

e ——————————————

THERE ARE 120 COLOURFUL ROOMS,
15 PANTAS. AR,
FANTASY TROUBLE IS ITS RAINING ALIENS!
POOL S 1 ASIMULATION OF THE GAME OF
.~ POOL— FOR SPORT AND PUB
CDS FANATICS ONLY |
A 30 FUGHT SIMULATION THAT
117 MICRODEAL SN S A
MICRODEAL \ SPACE '
AN ORIGINAL IDEA FOR AN ARCADE GAME
1 a BIRDS AND THE BEES ‘}\‘.;m,/ wmf; lﬂ:‘%%ih‘u’ﬁ E E E%LUE;:'TLHEE  NECTAR
BUG-BYTE ¢ ii ’L. -l . EM-'!’ OF THE CENTIPEDES
- A GRAPHICAL/TEXT GAME THAT
i9 INaEND 2 S AR
LEGEND INSPIRATION
ATTACK THE OCCUPANTS OF A SMALL
o0 | MAmERATMCK  cegeeo
MARTECH/DURREL OF THE HARRIER DIVISION

75



XANAGRAMS

Over 5,000 permutations
in this game of skill for all

ages.
DINKY DIGGER  (spectrum 16k/48k 88C &

Electron CBM 64)

Its super-fast, furious and
as mean as they come.
(Spectrum 48K)

As the tie.lmapperature rises,
strange nings begin
in Pengwyns frozen world.
{Spectrum 48K BBC ‘B’ Electron
54 Spectra video).

Plaass wiits quiantites reqguered in Homes provided Please Postern
People post me;

O B RETTSEEE 0 R EN B SN SO

Mam =
| [

e ——
‘./. .

POST TO Postern Lid, PO Bow 2, Andoverdord, Cheltenbam,

i - Glos GLS4 S5W Postern s abways o the look out lor any new
l games you maght have

; - Q POSTERN __.

l (£7.95 for overseas mail order)
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‘Dataplus have made their name supplying computer peripherals at competitive prices

| believe that we have now found the best price/performance daisy wheel alternative

to dot matrix. The ideal printer for both data and word processing. Truely, a high quality
machine at an affordable price. As Managing Director, | guarantee you won't buy better’

So make the most of your Spectrum and turn \N y|
o
it into a quality printing system for home Lot b BT
correspondence, documents, short stories . 17
and business use. The special interface kit =
ind business use e specia griace Ki SPECIFICATIONS .
required is available, see coupon Print Spead: 120 wix et ator trols: Power
huarncier Saf 128 AL B8 prirvd sk ' !
Pl a1 il H F
i . s - INTERFACES
Use standard stationery or, for ONLY £79 (if i e T Paralisl
Paper wi T max
ordered with your TP1) we will supply a Writing ling: 105" 128 character line e ——
tractor feed so you can use continuous or or Faadt Friction. aing r. o e e
Ha i ¥ & L Ol
fanfold paper tantala Serial
& d | v i 200 BF
This s ||j'-_.r one arter vOou an't miss r'_l Dimenalons (H) 6.4 WY 195 My 124 sty @l Macter Dl length &
woid disappointment RING NOW on our 24 | Vieght 1858 - : :
hour answering service 0242 527412 to place Datapius-PSi Lid 3046 Roman Aoad Cheitenham GLS1 B00. Aeg. N
vour order quoting your Access/Barclaycard i el
Mo., expiry date and full name and address To DATAPLUS PSI Lid 3949 Roman Aoad Chalienhan
R ~amplets e upon below and POST Floase o
TODAY 2ty | Descripl Frice | Tolal  and made pay
Please allow 28 days delivery. If not TE1i3) with RS2 el e ey
ompletely satisfied return goods in original F ] I l 1 [ BE l ITT1
packing within 10 davs of re aipl and we will TP wlth chntr o - Ll | . . L1l |
replace or refund your money in full
For technical queries telephone our Expert Spectrum interface €39
» e y e cable kit
Hotline 0242 37373 or visit our showroom at
19-49 Roman Road, Cheltenham Tractor Feed L
¥
(1T & seed @ aee @ . 8 e o e Prist
& @8 ® 4% ® 88 " s 8 @
" & 28 @ &6 b e . s alephor
& & 8 B & 8 & 888 @ s & aes ki "
- ® AaFBEF & S8 & [ ] - [ ] - i
. % 8 9 B B B8 . . 88 »
se® & & & 8 8 ® seae a8 88




READY FOR THE FLAT SEASON

COURSEWINNER

THE PUNTERS COMPUTER PROGRAM

COURSEWINNER allows you to use the power of your computer to get the edge on the bookmaker

The program contains a database full of detailed information on all English and Scottish flat
courses. The ten leading trainers and jockeys, and effect of the draw for different weight carried
and race length is detailed for each course. This information can be displayed on the screen for
reference at any time.

COURSEWINNER can be used in two modes — quick mode requires only the starting price and
results of the last three uutmgs (as found in any newspaper) for each runner. Extended mode
allows detailed analysis of the following factors:

@ Recent form and starting price @ Trainer and jockey form for the course

@ Weight carried and Race length @ Effect of the draw and of the going

+ Also included in the package is a utility which calculates the returns on any single or accumu-
lator bet, win or place, tax paid and deducted.

Available for: SPECTRUM (48K), BBC (B), COMMODORE 64, DRAGON, APPLE Il/lle, ATARI (48K)

Price £12.50 all inclusive

POOLSWINNER

THE ULTIMATE POOLS PREDICTION PROGRAM

POOLSWINNER is the most sophisticated pools prediction aid ever produced. It comes complete
with its own massive database.

Fully menu driven. Simple to use, yet very powerful.

Predicts SCOREDRAWS, DRAWS, AWAYS and HOMES.

Selec Software guarantee that POOLSWINNER performs significantly better than chance. Your
rusEgcts of dividends, and perhaps a jackpot are greatly enhanced.

OLSWINNER automatically calculates the league tables as the season progresses. The tables for
%ﬁy division can be displayed for reference at any time.

E DATABASE supplied with the package is the largest available — over 20000 matches (10 years
league football). The database automatically updates as resuits come in, allowing the program to
adapt to recent changes in patterns.

POOLSWINNER is for use with English and Scottish league matches, or cup matches between
league sides. The program can be used for all future seasons.
The package is complete with program, 20000 match database, and detailed instruction booklet.

Available for: SPECTRUM (48K), ZX81 {1!61(‘}* BBC SB}, COMMODORE 64, DRAGON, APPLE li/lle,
ATARI (48K)

Price £15.00 all inclusive
Immediate dispatch (return of post)

e SELEC SOFTWARE

SR 37 COUNCILLOR LANE, CHEADLE, CHESHIRE E O N
I 061-428 7425 I
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QL NEWS
While rumours abound, QL USER
checks out the truth behind the
add-ons currently baing
advertised for the QL

81

AROUND THE
HOUSES

| More over-the-fence gossip from
RON SMITH on the support
expected from the software

| houses

| 82

- SOFTSELLS
QUENTIN LOWE examines

| Psion’s freebie Software packages

| for the 0L — with annotated
screen pics!

- 84

HOLY
STRUCTURES...
IT'S SUPERBASIC

What are the possibilities for
structured programming on the

OL? ANDREW PENNELL takes a
pesk at the provisional manual
and reveals all

86

SINCLAIRWATCH
With all attention concentrated on
the hallowed halls of Sinclair
Research, GUTTERSNIPE gets
ihe news behind the news
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Supplying the
Mythical with the
Hypothetical

| Inthe race to produce

| hardware add-ons for the as

| yet unseen Sinclair QL and,

| of course, gain the distinct
commercial advantage of
being first, manufacturers

| are still falling over each
other trying to get their
hands on either a machine,
or a detailed technical
specification. And
interestingly enough, lack of
Information hasn't stopped at
least two companies from
advertising their
hypothetical wares.

The first of these is Miracle
Systems of Cambridge,
which is planning to supply
the QL owner with a parallel
printerinterface. "But", we
asked Mr Honeyball, "how
can you produce such a
device without the necessary

technical details?".

“Well, actually” he said “it's
not in production yet. But it'll
only take us three or four
days to tailor the interface
after the first batch of QLs
become available”. Anyway,
for £49 the purchaser gets
an interface that plugsinto
the serial port, and one that
doesn't require any software
to drive it. With any luck it
should be available some
time in April. More details on
0223 312886.

Xcom (Services) Ltd, of
London, has started
advertising a QL compatible
floppy disk drive, and this will
be supplied with a controller
that plugs straight into the
expansion slot. But until
Xcom can geta QL to play
with, customers will have to
make do with an RS232
interface, says the
company's Mr John Seaman

There is, however, one
company claiming to have a

‘friend’ at Sinclair Research
who has been able to supply
not only information, but OLs
for limited periods of time.
This has apparently enabled
the company to copy the
ROM, disassemble it, work
out what's going onand
design add-ons accordingly.
But sad to say, all this effort
has so far come almost to
naught. Each different
machine popped through the
back-door has been modified
to overcome certain inherant
problems. All of which, says
our source, suggests that
Sinclair Research is still
changing the hardware, Our
Cambridge mole is also able
to confirm rumours that the
Basic is so full of 'bugs’ that it
keeps crashing, and that the
manual still hasn't been
completed. Were all this to
be true, we might be seeing
delivery dates nearer to
Christmas than Spring! .}

The GreatQL
Accumulator

The latest official news from
the Sinclair Research camp
would seem to indicate that
QLs will not have been
despatched until the end of
| March has gone. The
| company had originally
| scheduled delivery of the
first machines to customers
| for the end of February, but
i due to delays “caused by the
| final stages of development
| taking longer than planned”,
| the opening date has been
| put back a month,
| Attemplstodiscover the
reason for the switch from
“phenomenal demand” to
“development problems” to
explain away the delay were
met with frosty replies that
amounted to little more than
| “no comment”, Also parried
were questions on current
rumours that suggest the
company has no OLs in stock
{at time of writing) and that
the SuperBasic ROM was
still in the design stage when
the device was launched.
Sinclair Research has
already sent out letters to all
who've staked their claim for
one of the wonder machines,
explaining the delay and
informing them (roughly)
when to expect delivery. For
those who ordered their
machine at the launch, the
letter proclaims hopetully
that “we expect to be able to
deliver your QL not later than
the end of May". However,

1f you have ’
your sembership card wl
ot g B
neveletter, u= mlt
your Q.

The demand for the QL has been phenomsnal fro=s
We sxpect to be able to
e realise that the time
betwesn now and then will be frustrating, but
that your QL will be worth wvalting for and, of course, we
will do everything possible to beat our target date for

launched it.
later than the end of May.

sending it.

Yours sincerely

L

Managing Director

i geuten ¢
11 receive € issues of the
of which will be sent shortly after

! Lww
t time.

the day we
deliver your QL not

we are confldent

Part of the original ‘dear John' letter sent out by Sinclair

Research.

the grapevine would seem to
suggest that orders were
placed in a very large hat and
picked out at random —
something which has not
pleased many of the
software houses who biked
over their orders to Sinclair
Research HQ, even before
the dust had settled from the
launch.

Although Sinclair
Research is being fairly tight-
lipped about the state of play,
the word is that the
company's Camberiey
offices are receiving about
500 orders a day — which
works out at something like a
staggering £200,000 daily!

Assurances have been
made by Sinclair Research
that none of your precious
money will be frittered away
while you're sitting there
awaiting the postman'’s
knock. The cash is reported
to be stashed away in a trust

J

tund so no-one can get their
hands on it — but just who
will reap the benefits of the
interes! is anyone’s guess.
The only consolation for
those who've shelled out
handfuls of the green folding
stuff is that Sinclair Research
is thinking of giving the late
receivers a ‘free’ gift to
compensate for the wait —
although accordingtoa
Sinclair Research
spokesperson, “we don’t
know what it will be — that
has yet to be arranged”.
Sounds interesting!

So, it you'd like to enter
your name in the QL

| ‘tombola’, you'll probably gat

a free something or other

| However, if you want to hang
| on toyour money until your

QL is despatched, you'd be
better advised to orderviaa
credit card — that way no
money will change hands

until delivery is due.
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Fired with enthusiasm by the spec-
taculariaunchofthe new SinclairQL,
software houses wasted no time in
placing theirorders forone(or 10!) of
Sir Clive's wonder-machines. Natur-
ally they were keen to start writing all
manner of new and interesting pro-
grams to keep the new QL owner
suitably amused. That dream soon
got lost amidst the mountain of un-
filled orders and discarded produc-
tion schedules. However, still un-
daunted, ¥YS decided to track down
any brave (foolhardy?) pioneers out
there, eagertobefirstinthegreatQL
race — when it begins that is!

OUTINTHECOLD

Paranoia seemed the order of the
day. Most of the software producers
we talked to all seemed to think that
some independents had some kind
of special relationship with Sinclair
Research that enabled them 1o re-
ceive early machines, they being left
out in the cold. This was echoed by
John Fletcherof PSSwhosaid“There
are perhaps one or two software
houses who might have a QL, but we
certainlydon't”. He did add, however,

that when a machine did arrive they |

would consider putting something
together.

Alittle more optimistic,ifjustatouch
confused, was Carol Hewlett from
CDS Microsystems. When asked if
CDS hadany plans for producing QL
software she said, “We're definitely
writing software forthe QL, but at this
stage | can't tell you what it is”. Was it
going to be business or games soft-
ware? Even education, perhaps? No
good, Ms Hewlett wouldn't be drawn.
Sowhat about the machine itself. Do
you actually have a QL, we asked.
“Yes, | think s0," she said. A strange
answer,consideringthevastnumber
of people whowouldgiveanarmand
aleg—if not other more valued parts
of their anatomy — to have one avail-
able. We asked Ms Hewlett to check
herstock of QLs. She said she would
and promised to phone back. We're
still waiting.

GLIMMER OF HOPE

Justincase CDS are, infact, QL-less
{and good news anyway for all those
who want to know what's happened
to their orders), Carnell's Stuart
Galloway offers a glimmer of hope.
He phoned Sinclair Research at the
beginning of March to enquire what
had happened to his machine; his
chequehavingalreadybeencashed.
He was told by a “pleasant young
lady” that the first batch of QLs were
going outthe very nextday.Shedidn't
tell him to hold his breath — and he
hasn't. These delays, however, don't
worry MrGalloway. Twoweeks before
the machine was launched, he

With tongues wagging
throughout the industry,
Ron Smith, software sleuth,
tracks down the rumours to
their source and tries to
answer the question on
everybody's lips — just who
has got a QL?

signed upa programmer “who knows
the 68008 like the back of his hand"”,
and has got to the point where he's
completeda utility program on paper
—all he needs now is a machine to
testiton!

Equally interested, though less
concerned with trying to write soft-
ware at present, is Bug-Byte. Their
Tony Baden feels that “it could well
be Christmas before the QL is in the
shops” andifthatdoesturnouttobe
the case, as he says "there’s very lit-
tle point in rushing”. Another stum-
bling block, according to Baden, is
the lack of a cassette interface. This,
hefeels,couldbe aseriousdisadvan-
tage, especially when coupled with
the apparent lack of QL Microdrives.

SPREADING GOSSIP

The doom-laden and negative com-
ments continued with Program

Power's Chris Payne who said “we
will be writing software for the QL,
when we can get hold of one. But for |
thetimebeing, we'lljusthave towait”
However, plans do seem to be afoot.
because Chris says “we'll be
approaching QL software develop- |
ment from both angles, ie. business
and games”, He also didn’t miss the
opportunity to perpetuate a few
rumours, by saying “I'd heard the
Basic hadn't beenfinishedyet” which
should please the technical staff at
Sinclair Research

Spreading gossip was obviously
theorderofthe daybecause MrPayne
proceeded to let slip that his col-
league was “oneofthose Cambridge
(or was it Oxford?) dons, whao's done
plenty of work on the 68000 chip'
(althoughthegentlemaninquestion,
John Haig, might not like that to be
too widely known).

Both Mikro-Gen and Quicksilva felt
that their existing close links with
Sinclair Research had had absolutely
no effect on them getting an early
machine. In fact, Mikro-Gen's Mr
Denial (Who he? Ed) kept very quiet,
and would only say that “it's early
days yet — we've nothing planned”,
And Quicksilva's PaulCoopertold us
thattheywere“havinglotsandlotsof
talks with Sinclair Research, but it
doesn't appear to be having any
eftect”. It's the same old story of a
software housewith “plans andideas
for QL software"” who will just have to
wait "until one turns up”. Mr Cooper
was also in the mood for joining the
gutter grapevine. He said “| heard
rumours at the LET show that
machines wouldn't be available until
the third quarter” — which may well
turn out to be nearer the truth than
many would like to think.

Artic, like everyone else, is just
waitingtogetitshandsonamachine
TheirMargaret Turnerremarked that
the “plan is to transfer some of our
Spectrum software to the QL"

AGOODLEAD

There is, of course, one company in
the land that's had no trouble at all
laying its hands on a machine — and
that's Psion. Talkingto Charles Davis
about the immediate future, he said
“We're continuing to produce soft-
wareforthe QL,inadditiontothe four
packages already announced. But it
would detract from the impact of
future releases if we were to talk
about them now". He did mention,
however, that Flight Simulation would
be available in the near future. But
what about independent software
producers? MrDavis again: “My view
is that everyone will be producing
software for the QL, but we have a
good lead, as we've got some
machines”. Lucky for some!
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Sells

The old story that software
sells computers is taken to
heartonthe QL where the
four Psion packages that
come with the machine
provide serious business
tools ata home micro price.
Quentin Lowe has a look at
the software that maketh the
machine. ..

QL QUILL
The word processor QL Quillisgoing
to be the predominant influence on
QL sales. For a mere £400 plus the
costofaprinter,itallowsthe QL tobe
used as a serious small word pro-
cessing tool — breaking, for many
newcomers, a genuine price barrier.
Quill is a serious grown-up word
processor — text appears on screen
inthesame format it willbe printed —
and if you want justified text, it's
justified as you type. Page breaks
occur visibly on the screen, under-

linedtextisunderiinedandboldtextis |
highlighted in a different colour. |

Forgetting all the arguments about
what is and what isn't wanted in an
editor, this system makes Quill very
simple to learn and use.

There are all the usual features —

searchandreplace,blockcopiesand |

moves and so on. You also get the
luxury of a glossary feature — any
frequently needed phrase (or set of

commands!) can be assigned to a |
particular letter key ready for instant
recall. Quill even saves the glossary |
to its Microdrive between sessions |

s0 it's always there when you work.
It's most serious limitation is one
which affects many small machine
packages—the maximumamountof
text that can be edited at any one
time. With Quill,it'slikelytobearound
ten pages — enough for letters, re-
ports and so on but perhaps a re-
striction for some people. Even so,
there's no doubt that Quill is good
enough for its challenging role.

QLABACUS

Abacus provides a serious spread-
sheetpackageona parwithtopselling
programslike Multiplanand VisiCalc.
Although QL Userhasyettohavethe
chance to perform formal bench-
marks, the program is very responsive
in use. What's more, Psion seems to
have actually introduced one or two
sensible and welcome extensions to
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the facilities normally available in
spreadsheets.

The first is cell labelling. Tradition-
ally, each cell in a spreadsheeat has
been named by co-ordinates, such
as A1, B2 or R3C4 and so on, Some
newerpackageshavehadalabelling
facilitywhereyoucangivecellssens-
ible names. With Abacus, all text in
the sheetcanbeusedaslabels—the

program automatically deduces
which cells to use when you use a
label in a command.

And Abacus is extremely good at
text as well as numbers. There are
lots of functions dealing with char-
acter information (such as INSTR,
CODE, UPPER, LOWER and so on),
making it easy to generate really
comprehensible and easy-to-use

e ——
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models. This ability should open up
many more applications for Abacus,
makingitonespreadsheetthat's suit-
able for more than just accounts.

QLARCHIVE

Archive is a heavyweight database

package with the added attraction

that it can be operated on a simple
levelwith nomoretroublethanatrivial

program (such as Psion's own Vu-
file) on the Speccy. To do this, Psion
has gone for a now traditional card
| index format, with each entry in the
| database effectively being its own
| ‘card’ and being divided up into
separate fields of information.
A set of simple commands have
been added tolet you introduce new

| records, search for information and

~ QLUSER

so on. And the clever bit is that you
then discover a whole new program-
ming language hidden away inside
Archive.If'satahigherlevelthan Basic
— with powerful English-like com-
mands and a special intelligent editor
that takes care of program layout for
you. Archive has commands that let
you have anumber of different screen
layouts with any one file, combine
different files and so on.

The result is that you can customise

| Archive exactly to a particular appli-

cation,inmuchthesamewayas pack-
agessuch as dBase /1. All that power
does make it the hardest of the four
packages to learn, although you can
get into it very easily just by starting

| off with a simple card index. How-

ever,comparedtomost productsofa |
similar capability, even the most com-

| plex of Archive procedures is relat-

ively easy . ..

QL EASEL

Easelis oneofthose packagesthat's
goodforaquickthrill— asort of ‘what
can it do then? program that gives
instant and dramatic results. It's de-
signed to produce business graphics
— bar charts, line graphs, pie charts
and soon—andinan area that's still
relatively new to computing, Easelis
likely to be something of a pioneer-

ing program.

Most business graphics packages
are turgid programs that are either
too complex to be practical or too
restrictiontobe of use. Easelis really
easy. I's based around complete |
named sets of data— which may have
beentypedin,importedfromanother |
program (Abacus perhaps!) or even
derived from existing sets of data |
using Easel's built-in simple calcul-
ationfacilities. Once in, youcangraph
any of the data in any way you like —
mixing different sets on the same
graph, tipping the graph sideways,
customising the design of the bars
and background right down to care-
fully adding special labels, and
positioning the key where you want
it. You can also make further cos-
metic changes to the graph, such as
| colour alterations, solid outlines and

filled-in" areas.

All the time Easel provides sens-
ible suggestions for things you've not
specifically detailed. It scales and

| labels the axes and provides a key,
you can also do as little or as much
work as you like on achieving the |
perfect final product. Compared to |
other top business graphics pack-

ages, Easel doesn't offer any dra-
matic new abilities. What it does pro-
vide, however, is a system that's so
| quick and easy to use that you don't
mind messing about getting the best
| result — an ideal tool for producing
| effective graphs in the minimum of

'l time.

i
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Holy Structures...

Its SuperBasic

Zap, Pow, Blam . . . just when you thought it was safe to get back to unstructured waters, along
came the Cambridge Joker in his QL-Mobile with a surprise present — SuperBasic — to
threaten animprecise programming world. Andrew Pennell battles to explain . . .

The subtlynamed SuperBasiconthe
QL appears to have interesting fea-
tures, particularly its ability to use
Pascal-likestructures,similarto BBC
Basic. | say ‘appears’' because at the
time of writing (some weeks afterthe
28-day expiry) no QLs have been
manufactured; this article is based
mainly on information given in the
provisional User Guide and there-
forenoguaranteescanbegivenasto
its total accuracy.

Having thus ‘copped out’, let's first
of all consider the subject of struc-
tured programming. Different peo-
ple have different views, but for me
it's programming in such a way as to
be'self-documenting' —thatis, you're
abletoworkoutwhatasectionofpro-
gram does without too much effort.
The much maligned GO TO and GO
SUB statements have long come
under attack by purists — certainly
they make program flow more dif-
ficult to foliow on paper. The QL
manual says that the extra Super-
Basic commands make these state-
ments superfluous, and there's a lot
of truth in it. When | was taught Pas-
cal, | rememberthe lecturerputtinga
total ban on the GO TO statement,
which horrified me at the time. But
she was right — you don't need it in
Pascal, and you shouldn't need it in
SuperBasic, if you use the control
structures efficiently; none of the QL
programs in this article have it.

There are four major enhance-
ments to bog-standard Basic in the
QL thatrelate to structured program-
ming functions, procedures,
REPEAT ioops and the SELECT
command. They are very similar to
certain Pascal statements, except
that SELECT inSuperBasicis known
as CASE in Pascal. | shall endeavour
to show you each of them inuse, and
compare them to their‘equivalent’ in
Spectrum Basic.

LOOKINGAT

FUNCTIONS

QL-type functions are a great
improvement on Spectrum lypes,
allowing as they do multi-line defini-
tions and the use of local variables.
On the Spectrum, DEF FN state-
ments could only be followed by an

expression, with no other statement
typesallowed. Anyattemptsatrecur-
sion (ie. the function calling itself)
resulted in an ‘Out of memory’ error,
afteradelaywhile the machine stack
filled. SuperBasic functions, on the
other hand, do allow recursion, as
well as single-line definitions with
the normal syntax.

Anexample of a recursive function
is shown on Listing 1a, where a func-
tion called'fact’ calculates the fac-
torial of a number. (The factorial of a
numberistheresultofallintegersup
to and including it being multiplied
together — eg. factorial 4=1x2x3x-
4=24) Lines 1010-1020 check first
for factorial zero, which by definition

RN PSS BT
“The QL manual

saysthatthe extra
SuperBasic
commands make
the GO TO and GO
SUB statements

superfluous”

R I S N .
is “1". It does this by using the QL
IF...THEN.. ELSE commands, and
RETURN 1 is the way to return a
value of one of the function. If it's not
zero,thenlines 1030-1040 make the
function return a value calculated
from another factorial, hence the
recursion.

The Spectrum version is shown in
Listing 1b and it has several disad-
vantages when compared to the QL
version — and that's apart from its
lack of structure. In particular, the
variable i is corrupted by the routine,
and the 'input’ variable must always
be a, and the ‘output’ variable is al-
ways fact With the QL version, there
are no variable restrictions — if you
wish to make zz equal to the factorial
of b, then you could use zz=fact(b).

As you can see, to use a QL func-
tion you don't need the RN of other
Basics—youjustuseitlikeanyofthe
built-in functions.

Listing 2a shows another QL func-
tion, which is used for a ‘live’ string
input routine called 'getstring®’. It
shows several of the QL's features,
the first of which is LOCAL. If you
want to use variables in a function
definition (or in procedures, shown
later) and you don't want them to
affect any variables in the rest of the
program, then the use of LOCAL will
ensurethatthevaluesofanyexisting
variables with the same name are
preserved through the function or
procedure, then restored afterwards.

Another ‘structured feature is the
REPEAT command, usedforlooping.
Basically, if you want a loop of some
sort, put'REPEAT somename’ at the
start, and'END REPEAT somename’
at the end. Then, where you want to
put a test to leave it, use'IF condition
THEN EXIT somename’ and the
named loop will no longer execute.
Unfortunately, this is not very similar
to either Pascal or BBC Basic's
REPEAT...UNTIL construct, making
conversion more difficult.

Thefinal, rather neat, feature used
is the SELECT statement, which
allows easy choices to be made
without unwieldly IF.. THEN state-
ments — something which has not
been implemented on any previous
Basic. Line 1010 ensures first that
any variables called a$ or b$ in the
calling program are not affected, and
thenitentersthe mainloop,'getloop’.
The two REPEATs in lines 1030 and
1040 are short forms of the state-
ment, and execute the multi-state-
ments that come after them auto-
maticallywithout END REPEATcom-
mands; they're used in the function
to scan the keyboard.

Lines 1050-1170 consist of
SELECT statements for taking a
number of different actions, depend-
ing on the key used. |f Newline
(CHRS 13) is pressed, then the main
loop, ‘getloop’, is left. If backspace
(CHRS 8) is pressed, then (if allowed)
abackspace is printed and acharac-
terremoved from the end of b$, Note
that QL string handling is conducted
in the same (non-standard but neat)
way as the Spectrumand ZX81. Ifit's
a non-control character (lines 1120-
1160) it's printed, then added to b$.
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Finally line 1190 ensures that the
. value returned from the function is

bSs.
' Forreference, the Spectrum equi-
valent is shown in Listing 2b and it
displays similar disadvantages to
Listing 1b.I'vemade oneassumption
in the QL version, and that is that
backspaceisCHRS 8(itshouldbeas
it's the ASCI| standard code).
As well as functions, the other major
structure addition is that of pro-
cedures. A procedure is a sequence

of instructions, optionally using
parameters, whichisbasicallyjustan
upmarket GO SUB. They each must
have a different name, and are in-
voked by simply using their names,
unlike fussy BBC Basic which re-
quires PROCname. Thisallows extra
commands to be added, without
resort to the machine code that's
required when adding commands to
the Spectrum — and the BBC Micro
for that matter.

In Listing 3a, a QL procedure

called’box is defined which, not sur-
prisingly, draws a box that's defined
by its bottom left-hand corner, its
width and height. The QL has an im-
proved version of DRAW, which can
cope with many parameters, each
separated with TO. To use it, for ex-
ample, to draw a box at (10,20), size
300x200, is simply: box 10,20,300,
200.

Note that unlike DEF PROC no
brackets are required when the pro-
ceduresareactuallyused The Spec-

SuperBasic-A Spectral Comparison

Listing 1a

Listing 1b

This is an example of recursion, where the function ‘fact’
ghuhln the factorial of a number. Note the use of GL

IF... THEN. .. ELSE.

The Spectrum Basic version of Li-llng 1a=—
there are a number of variable restrictions,
corrupted by the routine.

ucan soe that
. the variable i is

I..'rning:h‘

Linting 2b

This program example illustrates a ‘live’ siring input routine The equivalent Spectrum Basic to Listing 2a, although
ull:do?-ntrh#'. le QL features to h out for are seemingly shorter, is somewhat lac tin:‘n structure. The
the AL, REPEAT and SELECT commands. problem of variable restriction is also present.
@70 DRAW 0 I
| ! ! AR T |
uﬂiw 3a Lllu“' 3b

included, separated by the keywo

This QL procedure draws & box by defining its bottom left-hand
corner, width and height. More "ﬁ"'rﬁ' parameters may be

Spectrum Basic allows the routine in Listing 3a to be written in
asimpler fashion — it uses a DRAW statement that is relative
rather than the OL's absolute equivalent.

Listing 4a

Listing 4b |

This procedure is suitable for a financial pac in which you
wish to right-justify a series of numbers on the
Again, use is made of the LOCAL and REPEAT commands.

imal point. the same

aanda$.

To simulate Listing 4a in Spectrum Basic, you come up against
problem experienced in Listing f:
variable réstrictions, ie. you lose the old value of the variables,

= namaly, that of

("1



QL USER

trum version, in Listing 3b, is a bit
simplerthan the QL version because
it uses a relative DRAW statement,
whereas the QL's is absolute.
Listing 4a shows another QL pro-
cedure called ‘pformat’, which prints
a number right-justified on the |
decimal point and therefore it's for
printingcurrency. It'sprobablycalled
‘pformat’ because format is a reser-
ved word: there's already a Basic
statement with that name. It uses a
LOCAL statement, as well as a
REPEAT loop to finally right-justify
the outputstring, as. ltusesthe STRS

| command, found on maost other

Basics but missing from the Super-
Basic manual. Because of the varn-
able coercion on the QL, it may well
be possible to replace it with: 1050
as=a

The equivalent Spectrum program
is shown in Listing 4b, and its main
disadvantage is again the loss of the
old value of variables, a and a$.

The use of procedures greatly en-
hances the readability of programs if

R T TSR
“SuperBasic has
some interesting

features,
particularly its
ability to use
Pascal-like
structures, similar
to BBC Basic”

used properly and, with sensible
names. As an example:

100 print _ instructions
110 setup__ game
120 play(speed)

' 130 do___ highscore

ismuch more understandablethana
possible Spectrum equivalent of:

100 GO SUB 9000
110 60 SUB 2300
120 GO SUB 4200
130 GO SUB 1200

The way that functions and pro-
cedures add features to QL Basic is
extremely useful, so much so that on

you want to LOAD any from Micro-
drive.

| hope this has givenaninsightinto
the ‘structured’ aspects of Super-
Basic onthe QL; you can all practice
now while waiting for one to be
delivered. Who knows, if it really
catches on, it could be the end of the
GO TO for good!

switching on your QL, it will ask you if |

SINCLAIRWATCH .........

Well, Sinclair Research has
done it again — not only has

Research's marke! image.
And as such as the company

it launched the world-beating i2 quick to assure that the

QL, there also looks like a
neéar record-breaking
delivery delay to go with it

At the time of the QL
launch, assurances were
made that the first customaers

millions of pounds worth of
cheques are going to be
placed in a trust fund until
the transactions are about to
take place — in asset terms
it's aimost as good as monay

should get their machines by inthe bank

the end of February, and that
the 28-day promises on the
adverts would be stuck to.
Mind you, the launch wasn'l

Just how long the delays
ara likely o ba is diflicult to
assess, but those who
ordered their QLs on the

without its sceptics, especially launch day have been told

when it was discovered that
the Microdrives weren't fully
working under QDOS — and
that not one single machine
was available for review.
Indeed, it tranapires that the
Microdrive problem was the
reason why the four Psion

they should now get them by
the end of April — a naik-biting
wail of over three months.
The less fortunale ones
(Guttersnipe included) who
ordered a few days after the
launch, and those who replied
o the lavish colour ads have

programs shown were stored been lold thal the wail could
elsewhere, and not Sir Clive's be as long as the end of June.

tricky little tapes.

Late Again!

The climaxing anticipation
had burnt out to a whimper
by the end of February. Nota
single customer had come
even within a sniff of receiving
a 0L and indeed Sinclair
Research hadn't aven made
enough to allow review
machines to be sent oul.
Unhappy punters receiveda
letter giving reasons for the
delay — ‘phenomenal
demand’ it said, but just how
demand for a new product
can be so great as to hait
production is a little puzzling.
The more experienced
Sinclairologist among us
may remember hearing this
panticular excuse before — it
was also used lo explain
away the delays lor the 2X
Spectrum, the ZX Printer, the
168K RAM Pack, the ZXa1,
the ZXB0 and even the Mk
14 — in other words, every
single Sinclair Research
computer product. Using the
same excuse for the same
inexcusable delay shows at
the very leas! a prolound lack
of imagination
The tragedy is that the QL
disappointment (and, in
retrospect, the Spactrum
one 100) was easily avoidabhe
If Sinclair Research had
launched, but not taken any
advertisements (or for that
matter, printed any order
forms) until the production

| line was genuinely cranking

into action, then customers
might have been a lol
happier with the odd delay or
two. Certainly, it would have
been a tonic for Sinclair

Al the current rate, with orders
flooding in (at a reported rate
of 500 a day) and OLs trickling
out, the BBC Micro-style six
month delays look all tog
imminant.

What of the QL itself?
Although with the absence of
real machines no-one can be
absolutely sure, it looks
amazingly impressive — in
fact, almost identical to the
machine predicted in ¥S's
Sinclairwatch in issue one,
with a real keyboard, dual
processors and two
Microdrives. The lesser eight-
bit processor is the Intel B049,
commaonly lound inside dot-
matrix printers, while the main
chip is the Motorola 68008, a
cut-down version of the
immensely powerful 88000
Al the QL launch, Sir Clive
was heard to state that “we
waited for the 32-bit chip o
get the extra memaory”
Needless 1o say, the 68008
only addresses 1 Mbyte of
memory (unlike its kith and
kin in the 68000 series which

Arare shot of someone

addresses 16Mbytes) —
exactly the same as any
good ol' 18-bit chip, such as
the BOBS. Still, the argument
over whether it's a*32-bit’
chip will rage lor some time
yet, but Sinclair Research is
the lirst outfit to term any
mamber of the 88000 "32-bir
Even its manufacturers refer
1o the 68008 as a '18-bitter’
The keyboard is thankfully
pratty good. although with
slightly non-standard layout
— particularty the symbols
above the numaeric keys

The Microdrives on the QL
are improved Spectrum types,
with the specification printad
in the early Spectrum adverts.
Some argue that Microdrives
are not the ideal storage
media for a business machine,
not just because of their slow
speed and lack of true random
access, but because of the
cartridge cost and the
problems involved in their
mass-duplication,

You Want
It When?

The news of the QL launch
probably came as a piece of
bad news to those working
for the Advertising Standards
Authority; it's by no means
unknown for the ASA to step
in over the company's
advertising of new products.
But it seems the authority’s
protests in the past have had
some ellect back al the
ranch; this time, the company
contacted them first,
explaining the problems over
the 28-day clause on their
adverts

The result is that the latest
ads say “Delivery may take
longer than 28 days”. This
self-evident statement may
perhaps sase the siluation
somewhat, though the
ultimate cure would be for
Sinclair Research to stop
advertising for a while.

their hands on a OL

lcourtesy of Fantasy Photographs Ltd.).
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Home computers, they tell us, are the ideal vehicle for education — but what exactl
supports this claim? Sandy Dewhurst, computer studies schoolteacher, sifts throug
the pages of various literary texts devoted to the subject.

A TOUGH
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Let's get something straight right from
the start. | have never read Mindstorms,
that wise book of computer education
by Seymour Papert. What's more, |
have noregrets. | did take it withmeona
32-hour flight to Sydney a couple of
years ago. After wading through the
section about his childhood obsession
with cogs and gears, quite frankly I
decided to opt instead for the in-flight
movies. As a classroom teacher, I'm
more interested in texts of a less “celes-
tial’ nature.

The first, and possibly most impor-
tant thing an educational computing
text must be is ‘reader friendly’ (sorry
— just my computer humour). If it's a
book for children, there needs to be the
degree of informality needed to com-
municate with children on rheir level
rather than the more usual artificial
adult-imposed level. This requires a
careful blend of both style and vocab-
ulary. If the book is for teachers it needs
to be clear and succinct. Busy teachers
have little time for the wordy ramblings
of computer enthusiasts.

One unfortunate aspectof many texts
is that it's not altogether clear who they
are for. The situation in computing
today is such that the distinction be-
tween teacher and student is not as
clearly defined as in other subject areas
— and this is particularly so in primary
schools. In many cases the pre-
knowledge of the student is greater than
that of the teacher. I don't intend to
apologise for the authors of computing
texts, but this must lead to confusion on
their part. Far too often they counter
this situation by simply writing a bland
generaltext, withnorealidea(orindica-
tion) of who should be reading it. Some
books dealing specifically with the
Spectrum are included in this category.
A typical example of this is the Spec-
trum publication in the Learning to
Use. . . series. In the publisher's own
words, it is for ... potential users,
established users, teachers, students
and businessmen . . ."". Is there anyone
else? I think that just about covers the
entire population of the world (except
businesswomen!). In faimess to author
Robin Bradbeer, | don't think it was

ever written specifically for the educa-
tion market; but it does demonstrate
how general many of the books are.

A clearly defined purpose is essential
for any text and for some this is more
easiiy done than for others. Two books I
looked at simply contained listings of
programs — hence providing that clear
and very specific purpose. Educational
Programs for the Spectrum by lan
Murray and 40 Educational Games for
the Spectrum by Vince Apps both pro-
vide a wide vaniety of programs. They
also include quite extensive notes on
each program, giving detailed program
descniptions, explanations of how to
play each game, programming hints and
even some educational notes!

However, their use is limited by their
very specific purpose. I've often ques-
tioned the validity of books containing
nothing other than listings — surely it
would be quicker and easier for every-
one concerned if the programs were put
on cassette and sold as a software com-
pendium. Someone in Century Publish-
ing must have had similar thoughts, as
cassette versions of the programs in [an
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Murray’s book are now available. The
problem is, of course, the chances are
you don't know this until gfter you've
bought the book!

e listing in lan Murray’s book have
obviousiy been printed, via an interiace
(see Getting Into Print, Y'S issue 2), on
a g(mfessiunal printer. Unfortunately, a
Z X Printer has been used to provide the
listings in the other book, and several
others I've looked at have done the
same. The reproduction from such print-
outs is not up to a satisfactory standard
for book publishing. It's a great pity that
publishers haven’t seen fit to obtain
quality printouts of program listings. A
little extra mﬂna}' in production would
make quite a difference to the end Ipm
duct. Inmany cases the listings are illeg-
ible, and therefore totally useless. This
is particularly the case when inverse
video characters are used in the listing.

ONTOPROGRAMMING

Another area of specific focus for texts
is programming. Most books in this field
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are suppos designed with the stu-
dent in mind. ﬁnef'rsmungat::tomm

kind has to do is not speak down to the
reader. Shiva has recently published

Programming for REAL Beginners —
Srage | & 2 which although not spec-
1ﬁcalt;.r saying ‘educational text book’,

implies it through the presen-
uuon ¢ major failing of these two is
the fact that they are not machine spec-
ific and therefore there's a limit to the
level the reader can progress with her/
his own machine. Again, this is acase of
trying to keep everyone happy, includ-
ing the publisher’s bank manger.
I)fescntaliun has been quite care-
fully planned — I was going to com-
mend it until | saw the cartoon on page
78 of Stage 2. Pardon my high horse but
it's sexist and not at all relevant to the
rest of the text. The less obvious one on
82 of Stage 1 is equally bad.
ﬁﬁishers should not be able to get
away with such rubbish, and their use in
the classroom should be limited.

Books focusing specifically on pro-

amming for :hlﬁ:ln:n originated in the

ul:'n:fd Sutes Alt}&nc;u gil'l good i_t;fthtil‘
8 :step- velopment of pro-
mmmmg shllwﬁcy lost a lot through
their ‘americana’ style presentation —
what I generally call ‘gee whizz books'.
Fortunately, they tended to be specific
to American machines (Tandy, Apple,
etc), so Britain was shielded from them
to a large extent.

One final point on programming
books — do they have to be in book form
at all? One company, EDU-CAL,
markets programming workcards, but
unfortunately only for the BBC machine.
A workcard ismucheasierto handle ata
keyboard than a book, and it might well
beworthinvestigating the possibilityfor
the Spectrum (publishers, take note!).

THE NON-SPECIFICS INEG—

So, now let's look at the general ed-
ucational books, which are neither
gram nor programmi specific.
should they contain? How should they
be presented? The shnnmswerm these
E}‘h uestions is, I don’t honestly know.

ey all seem to follow a similar pat-
tern, in both content and presentation.
But, whether this is because the perfect
formula was discovered early on which
made an obvious model for everyone to
follow, or because it's easier to follow
previous published patterns with minor
alterations to present a degree of ‘ind-
mdunht]r who's to know. I have my
ownopinionon this matter, but I'll leave
itup to you, the consumers, to decide for
yourselves.

Whichever of these opinions you
believe, it's unfortunate that the result is
nlukafdivcrs‘rt}rinmputingbouksm
education. It's even more unfortunate
when one considers the wide variety of

texts available in other areas of ed-
ucational publishing. One of the few
publishing variants is Usborne, a com-
pany that, following on from similarly
presented books in other fields, has pro-
duced bright, reader-friendly books on
several subjects within the computing
field. These are packed full of colourful
illustrations — something that's all too
frequently absent from other books in
this field.

One book which didn’t impress me at
all to begin with was Learning with
vour Computer by Susan Curran and
Ray Curnow (one ofthe Clearand Sim-
ple home computer series). However,
subsequent readings have convinced
me otherwise. There’s abriefsection on
the background to educational comput-
ing and anything of a highly technical
nature has been omitted, although notto
the detriment of the text. If anything,
this proves a positive move which gives
the reader an informative but general
overview of a complex subject. It's all
that anyone, apart from a real enthus-
iast, would want.

One very important section in this
book is the chapter on software selec-
tion where again the friendly, yet infor-
mative approach has been adopted.
One thing though, all the suggestions
offered involve obtaining information

on p s from other sources — for
exam aﬁgumes and user groups.
There’ s no effort made toadvise readers

on how to assess software themselves,
The *high priests’ syndrome lives on:
‘We are the chosen few, we have the
knowledge, and we're keeping it to
ourselves”

The one factor that would keep it off a
Spectrum user's shopping list is that ol’
recurring problem, namely, that it isn’t
Spectrum specific. In fact, althoughitis
a general computing text, all the pro-
gram listings are for the Dragon 32. All
right, so they only need minor adapta-
tions to get them working on other
machines, but again, what busy teacher
has time for this sort of activity?

THE SPECIFICS NG———

The Spectrum is quite a unigue
machine, so teachers (and students),
really require books specific to it, and
publishers must realise this. For this
reason, | will finish by looking at two
recently published which attem
to fulfil this criterion, both being wnit-
ten by people h:glﬂ_l% respected in the
computing world e two books are
Spectrum in Education by Eric
son, and Educational Uses of the
ZX Spectrum by Tim Hartnell, Chris-
tine Johnson and David Valentine. The
former is from Shiva's Friendly Micro
series and the latter is the compani
volume to Tim Hartnell's other Sinclair
terguide, The ZX Spectrum
Explored.
titles mirror each other quite
closely, eventothe pointofhaving some
identical chapter titles. The first few
chapters of each provide some basic
ideas on computers and their educat-
ional applications, and these are foll-
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owed by an introduction to pro-
gramming. Eric Deeson tends to dev-
elop this to a higher degree, although
there are two very useful chapters on
the use of graphics in Tim & Co’s book.
In fact, they probably achieve the same
results, programming-wise, by devel-
ing programs in specific subject areas
of the curriculum,

Space is also devoted to the actual
use of micros in schools. Eric’s book
focuses on the theory and historical
context of micros in schools, whereas
Christine Johnson contributes an en-
lightening couple of chapters in her
book on the use of micros in a much-
neglected part of the education system
— the infant school. Another useful
areain Educational Uses . . . concerns
itself with software evaluations. It's
useful because as well as all the pre-
viously mentioned sources of infor-
mation, it actually explains how,
without much effort, teachers can
evaluate software themselves. So,
there's no need to consult a *high priest’
after all!

I've always found a good guide to the
quality of a computer book 1s to decide
whether I would have it off my shelf. I
say ‘off", because books like these need
tobeused, not lefton shelves. Topof my
usability list would be Educational
Uses of the ZX Spectrum, simply
because it is the book / would find most
useful as a primary teacher. If | was a
high school teacher, however, I might
well find the approach in Spectrum in
Education more suited to my needs. |
think 1 would also have Educational
Programs for the Spectrum on my list,
or better still, write off for cassette ver-
sions of all the programs.

Apart from these, there is very little
that I could honestly recommend. It
looks like education is the loser once
again. | really look forward to the time
when educational computing authors
break free from their chains and follow
the lead of some of their counterparts in
the software field.

By the way, do you know what CAF
is? It's worth buying Eric Deeson's
book just to find out. His views on the
future are very interesting. Read them.
You may never view computers (or
classrooms!)in thesame light again ||s

————— o I ———
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ABDING ZIP!

» %4 (roughly) the approach used by the

language Forth. It also produces short
code and is faster than p-code (since
addresses rather than code are used),
but there are still lots of instructions
which aren't really needed — an extra
GO SUB or CALL forevery code, plus
operations to fetch and store data be-
tween routines ( you can’t just leave itin
registers since temporary results would
get overwritten), A library of sub-
routines must be present when the pro-
gram is run.

The last technique is to produce a
lump of ‘in-line’ machine code for each
intermediate code. The result is a long,
fast program. The lumps of cndt}which
wc'ﬁ, call templates) are read from a
table and then patched if need be —
modified slightly so that they reference
the correct data. It would be daft to have
different templates for every value or
variable name, s0 we use generalised
templates and POKE the copy sothatit
refers to the right data.

ZIP uses a mixture of these last two
techniques. Where possible, templates
are used for each operation or where the

operation is slow or complicated calls
(such as INPUT or CLS) to library
routines are used — though only where
the overhead of calling makes very little
difference to the execution time. The
ZIP Instructions panel lists the ZIP
intermediate code instructions in code
order (so VARiable FETCH is code 1,
RETURN is code 6, and so on). In-
structions are marked by an **" if a lib-
rary call is used.

Notice that words such as INVER-
SE, OVER and so on occur in two
places. The first is for their use as state-
ments on their own, where they change
the effect of all subsequent screenuse —
the second is for their use within PRINT,
PLOT or DRAW statements, where
they only affect items drawn in the
current statement. The special code
PR-OPEN is used to mark the startof a
new PRINT statement (so that the tem-

rary colours can be discarded). The

asttwocodes — PLOT and DRAW —

will be added to the compilerin Part 3 of
this series, as an example of the way
ZIP can be extended.

THE LIBRARY

One problem with using a library is that
there are inevitably errors in it, and
whenever you correct part of it the
addresses of subsequent routines change.
If the Basic of ZIP contained the
addresses of templates and library
routines this would be very annoying,
since every ‘bug-fix’ would require

changes to a whole set of constants. ZIP
doesn’t work that way (if it did, we'd
probably never have finished it!).

The library starts with a list of
addresses, one after another. The firstis
the address of the ‘“VARiable FETCH'
code, and so on. The list is produced by
the assembler, as the 800-odd lines of
libr assembler are converted to
machine code. To fix a bug in any tem-
plate or routine you simply re-assemble
the corrected code, and all of the
addresses are put right. You can modify
the library without altering the Basic,
since it just uses simple offsets into the
list — ‘4" for GO TO, ‘5’ for GO SUB,
etc, and copies code from the address
indicated in the list at position‘4’,*5" or
whatever. The Library ‘Vector' Table
illustrates this.

The program at the end of the listings
can be used to enter the library data.
The table contains checksums (mod-
ulus 256 totals of every eight bytes) so
there's a check for typing errors after
eacheight values. The ﬁ:’ﬂ-hand column
is the address (in decimal) and should
not be entered.

AND NEXT...

Besides the Basic listing of ZIP, next
month we'll discuss the process of com-
pilation in detail, with help from pro-
gramming guru Jon Smith. If compilers
confuse you, machine code is amy stery
and your Spectrum is sluggish, don't
miss ZIP next issue' IS

OH MUMMY!!
Your party of

chambers containing

desecration!!

A Machine Code game for those with nerves

of steel and great courage.

Price

All prices include postage and packing

archeologists enter
pyramid in search of the mummies of the
pharoah's household. There are five burial
treasure,
scrolls, keys, royalmummies and some nasty
surprises. To pass from one chamber to the
next, you must find the key and royalmummy,
but beware, you may uncover a guardian,
who will chase your group to avenge your

(ZX81 & SPECTRUM) £4.95
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DISCO DAN

the

secret

makes life a

for the energ

CanpoorDandecontaminatethe atomic fuel
rods in time?! In this new 3D machine code
game, you control Dan Dan The Atomiser
Man, jumping him from disc to disc, trying to
reduce the ever increasing radiation levels,
in the atomic pile. However, Up'n'Atom’'Arry
andhisgang of vagrant particlesare thirsting
E In your back pack, which

it awkward at times. Then

there's Ron the Rapacious Robot, not the

sort to meetinadark alley (oranywhere else

for that matter)!!

ccess orders welcome.

DEALER ENQUIRIES WELCOME

Price

(48K SPECTRUM) £4.95

.Allcassettes despatched within 48 hours of receipt of order.

GEM SOFTWARE, UNIT D, THE MALTINGS, STATION ROAD, SAW-

BRIDGEWORTH, HERTS.

Telephone (0279) 723567/723518.




T T L WHAT IT IS
Whether you are a beginner

or an experienced

programmer it will make no
difference with the
DYNAMIC GRAPHICS

TAPE1

THIS IS A CHARACTER DESIGNER WITH A
DIFFERENCE * FULL SCREEN ANIMATION OF
SPRITES * 27 FUNCTIONS INCLUDING SPRITE
HANDLING 96 CHARACTERS WHICH CAN BE SAVED
ON TAPE TO USE IN YOUR OWN PROGRAMS

* EASY METHODS OF INCLUDING CHARACTER
DESIGNS IN YOUR OWN BASIC PROGRAMS * NO
KNOWLEDGE OF MACHINE CODE NEEDED

# SCREEN SAVING # SPRITES MAY BE TREATED AS
SUPER LARGE CHARACTERS (4 x 4). THE LIST IS
ENDLESS. YOU WILL BE ABLE TO DESIGN LITERALLY
THOUSANDS OF DIFFERENT CHARACTERS FROM
PAC MEN TO SPACE MEN OR SPACE SHIPS TO
BATTLESHIPS.

TAPE 2

THIS IS THE ULTIMATE UTILITY FOR COMPOSING
HI-RES GRAPHICS ON YOUR SPECTRUM. AS WELL
AS ESSENTIAL HAND DRAW CURSOR CONTROLS
(OR JOYSTICK) THERE ARE MANY ADVANCED
FEATURES, SUCH AS FAST FILL AND RESCALE
THERE ARE IN ALL OVER 50 COMMANDS. A
CONSTANTLY UPDATED STATUS DISPLAY
GENERATED PROMPTS ARE FULLY DISPLAYED
NOW YOU CAN DESIGN SCREENS AS GOOD AS THE
SOFTWARE COMPANIES.

HOW TO ORDER

Telephone orders
(01)508 1216

PROCOM =
SOFTWARE or prow ded. encio

309 HIGH ROAD L e g
LOUGHTON INPERSON

ESSEX e ciection  we wil b

Tel: (01) 508 1216

package from Procom, You
will be able to program
professional looking
graphics on your Spectrum.
DYNAMIC GRAPHICS
comes in two cassettes at
the price you would
normally pay for one. But do
not let the low price put you
off. DYNAMIC GRAPHICS
is by far the most unique
and much needed software
aid on the market today
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TE iy |
1 DYNAMIC PROGRAMMING
2 DYNAMIC ANIMATION
3 DYNAMIC SOUNDS
4 DYNAMIC FILING
5 DYNAMIC EDITOR
& ASSEMBLER

Package for the £X Spectrurm now
lalso for the BRC. Electron and CHM 84|

EASY TO USE

DYNAMIC GRAPHICS s the one
that averybody will understand. The
instruction manual is simplicity itsall
No more strained eyes — the manual
has |;|I':JIE M=x8 pages with pleanty of
diagrama 1o make it aasy for you

YOUR TICKET TO RICHES?
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COMING SOON

MULTI TASKING FORTH
FOR THE SPECTRUM.

FOLLOWING OUR SUCCESSFUL ZX81 FORTH
ROM WE ARE COMPLETING DEVELOPMENT
OF THE SPECTRUM VERSION. IF YOU ARE
INTERESTED IN RECEIVING DETAILS THEN
PLEASE SEND IN YOUR NAME AND ADDDRESS
ON THE COPON BELOW. WHEN DEVELOP-
MENT IS COMPLETE YOU WILL BE SEND
SPECIFICATION DETAILS AND CAN THEN
PLACE ORDERS FROM OUR FIRST PRODUC-
TION BATCH.

PLEASE WRITE TO:

DAVID HUSBAND
SKYWAVE SOFTWARE

73, CURZON ROAD
BOSCOMBE
BOURNEMOUTH BH1 4PW

[ AM INTEREST IN RECEIVING DETAILS ON SPECTRUM
FORTH.

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

SEND NO MONEY NOW. DEPT YS.
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TRACKBALL

Recognised as the only true Hardware
Frogrammed joysiick interface this product
affers all the features associated with such a
design.

You can use any Atari-compatible joystick
controller with any software for your Sinc-
lair Spectrum or ZX81, not just those with a
Joystick option.

Movement of the joystick is recognised by
the computeér exactly the same as pressing
the appropriate control keys, and can there-
fore give the most immediate response to
that movement. The hardware programmed
design works with all possible key-reading
methods, both BASIC and Machine Code,
Eight directional movement, with or with-
out the fire button being pressed, can be
achieved by only programming the left,
right, up, down and fire keys required by
the game.

Programming & achieved by a two=digit code,
which & looked up on the Programming
Chart supplied, for each direction and firing
button. hese two numbers are then sel
ected on a pair of leads which are clipped
onto appropriately numbered strips on the
interface.

Once configured this can be marked onto a
Quick Reference Programming Card for
storing with the game. As the programming
I+ mor power dependent the interface can be
immediately used when next switched on. KEY

The keyboard remains fully functional and FEATURES

can be used simultanecusly with the jov-

Ware su it
A lllh'ﬁl‘ll rear expanmon connecior means - PPe

connect other penpherals

NB. A recent design improvement now
means that the AGF Programmable Interface add-ons,

“Auto Fire" feature.

AGF Hardware, Bognor Regis, 'l'lul: "-u\.u.": PO22 9BY

PROGRANMMAB

JOYSTICK o,
= INTERFACE ™=

Spectr-um

QuUICKSHOT II & | Or 2.X81

stick. ® Programmable deésign gives TOTAL soft-

there is no need to remove the interface to  * Accepts Atari, Competition Pro, Wico,
Starfighter, Quick Shot,

* Rear extension connector for all other

Le Stick elc

woarka with the new Quickshot 11 rapid * [Free demo program and instructions

Quickshot ll. JorvsTick

NEW IMPROVED GRIP : BLILT IN STABILIZING SUCTION CUPS
TRIGGER FIRE BUTTON : RAPID AUTOD FIRE SWITCH : TOP FIRE - BUTTON

lelephone HI-"-I 3) 823317

PACK CONTENTS
SUPPLIED

® Programmable Interface Module as illus
trated, complete with clip-on program
ming leads

& Self adhesive programming chart detailing

how to define which key s simulated by
UP, DOWN, LEFT, RIGHT, and FIR]

® OUne pack of ten Quick Reference Pro
gramming Cards for at-a-glance seiting
o your games reguirements
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N T = -
—

@ |12 months guarantes and full written
instructions,

oMLY .
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Continuing on from last
issue, Dilwyn Jones
completes his investigation
ofthe Spectrum ROM’s
system variables — those
useful housekeeping
routines which give the

Spectrum its character. And

ifyou fancy delving deeper
into your machine, try some
ofthe sl;?agastions Dilwyn
hastooffer. ..

In the last issue of Your Spectrum, an investigation was Spectrum ROM which tell the computer the things it needs
made of the system variables, 23552 through to 23634, to know to act in the way yvou've come to know and love,
Here we continue with a study of the remaining system Information, such as how the memory map is laid out, is
variables, 23635 10 23689. held in thensgstem variables so that the computer can
For the uninitiated, the system variables are bytes in the  access it and update it as and when required.
23635/8 The address of the start of the area in Research computers with infor- system variable you could POKE a
PROG where the Basic is mation held as a REM statement in zero into both bytes of a line number
stored. This points to the first of the first line of a program. See also at the start of a program. Program
the line number of the first program under VARS above. lines start with a two-byte line
line. This may be useful if you'recon-  If you wish to ‘security-lock’ a line number.
verting programs for other Sinclair into a program, then by means of this
236831/8 The address of the start of the next 9000 LET A=USR (PEEX 236374256 ting things somewhat. However, if
NXTLIN proﬁam line. You could use this to «PEEK 23638+5 used from a library of subroutines,
enable you to access machine code 9010 REM <> MACHINE CODE <> these would not normally be used
stored within REM statements any- 9020 RETURN anyway.
where in the eg. those loaded One constraint to this is that you
with MERGE uuﬁchh-geﬂhhouldnminchﬂcmymtm.ﬂm
subroutines. These would have their brightness, etc, control characters
own local calls to machine code intothe REM statement or they may
like this: be interpreted as machine code, upset-
23639/40 This contains the address of the 20 LET A= PEEK 236394256+
DATADD comma endingthe lastitemofdata. 1f 23640 o v JENTI Oy
nothing was read from the list (eg. 30 PRINT A; TAB 0; PEEK A; TAB 18;  The address in this two-byte system
after RUN or restored, etc) the CHRS PEEK A AND PEEK A>3  variable can point to the Enter char-
address held in 23639/40 is the 40 READ BS acter or the colon signifying the end
address of the byte before the pro- 50 60 T0 20 of the line or statement containingthe
gram area, normally the CHRS 128 237 data — the address of the terminator
at the end of the channel information HT:: ﬂl of the last item of data.
;F'* To demonstrate try RUNing 23767 44
% e 23771 44
10 DATA “17, 2%, °3", “4", "§" 23775 4
23641/2F This system variable points to the etc. Type this in, as a direct com- hasbeen RUN tosetupthe variables.
LINE start of the area above the variables. mand: Use the command:
e e e et vy PRINT PEEK 23641-+2564PEEK PRINT PEEK 2364 1 +2564PEEK
e lﬂlmﬂlj varisbles, program 23642-16384 23642-PEEK 23627-256+PEEK
' - .. 23628
and v once the program has We can also tell how much room is
been RUN to set up the variables, used for variables once the program
23653/4 This system variable contains the RAMtop. This will not include but one which is adequate from
m“i address of where the spare part of mem used for the machine/ most circumstances.
can ﬁmmrdud'haw muchmemory length of the PEEK statement. S50, o374, peey 29553-256.PEEK 23654
we have left by subtracting it from this is only a fairly accurate guide . . .
23658 FLAGS This system variable contains some we often need to know whether the or ‘Y" they expect the r to
? d flags :ud (normally) by the com- operator is pressing a certain key. If understand ashumans Butthe

er to indicate certain conditions, the operator is invited to press‘Y" for computer doesn't really appreciate
m?hcbenuuwummk: ofthis is Yes or ‘N'for No, he/she may press that. So if we engage Caps Lock
to utilise the flag indicated by bit 3. 'y’ for Yes or ‘n’ for No — mixing up automatically, our worries are over
This being a one indicates Caps Lock lower case and upper case capitals. andwe havea r program which
on or Caps Lock e ; Most often this would depend on doesn’t have to ¢ (as far as it's

What use is that” Consider in a whether Caps Lock was engaged — concerned) two separate options for
program using INKEYS; eg. in a e are not interested in upper or each choice.
menu of options in a filing program, ercase and whetherthey press‘y’  Itistempting to use the Basic state-
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the sound of
your SPECTRUM computer

SOUND AMPLIFIER. Enhance the quality of your Spectrum programmes and games with
the Pinnacle Sound Amplifier. This battery powered amplifier'speaker simply connects to
your micro, producing good quality sound necessary for the full enjoyment of music
programmes and games with sound effects.

FEATURES:

Simple to connect — no -;)) Two output levels

9)) * :
) internal connections Provides audible response
J::r Self powered by standard -;}) when inputting from

AROUND
*))) batteries — eliminates keyboard

additional cables Independent from video e
.) ) = ¢

LED Indicator "U) signal — does not affect
receiver tuning

PINNACLE ELECTRONICS LIMITED Pinnacle House, Oasthouse Way, Orpington, Kent BRS 3QJ. Telephone (0689) 27000
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VARIABLES

ment POKE 23658,8 to Caps gﬂ.lﬁaﬂnulm Normally in L mode, be caused in rare cases. When the
Lock and POKE 23658, dis- 23658 has a value of zero so it is printer buffer is empty, bit 1 will be
engage it. But this will affect the other gene OK to use the POKEs zero.
flags, so do check their state first above. You are not likely to cause

you know they are not any crashes, but some funny effects may

This system variable contains the Here is a short listing to demon- ! If you just want to PRINT on
number of lines in the lower section of strate the use of line 22 and 23 onthe the two lines it is usually bet-
the screen, normally used for screen. Unfortunately, it works ter to use PRINT #1; “text” which
INPUTS, error and so on. for PRINT or TAB as we works just as well if not better, with-
MNormally this be atwo, except cannot use PLOT down here and out such a risk of causing a system
for when a long INPUT prompt is PRINT AT will only work down to crash. If you POKE a value greater
displayed, etc. If a value of zero is line 22. The screen is restored to nor- than two into DF SZ the upper screen
d in, normally to attempt to mal by POKE 23659,2 within the will become smaller than normal. So
clear this unused so that we can program. after POKE 23569, Y the upper
use the whole 24 lines of the screen, 10 POKE 23650.0 screen would be 24-Y rows down and
the computer crashes. 20 FOR A=0 T0 23 would scroll when the PRINT posi-
However, thiscanbedonewithina g9 ppint 2 tion got to or beyond 24-Y,0,
few restrictions. These are that we 40 NEXT A Tl'ﬁlpronrms‘mwsharnpm
must ensure the lower part of the 50 PAUSE 0 screen scroll can be maintained with
screen is restored to normal before 60 POKE 23658.2 DF SZ and SCR CT. Here, random
any use is made of this — soto break ; numbers appear and scroll up the top
out of a program would be somewhat To demonstrate what can go wrong, 14 lines screen only.
catastrophic! Also, errors generated letus generate an error by adding thus 10 POKE 23692.0: POKE 23659.10
within the course of a program will line to the program: 20 PRINT AND ;
have the same effect since the eror 45 payyy grrer 306070 10
report would have to be printed out.

23670/1
SEED

When RANDOMIZE (number) is opens up the possibility of cheating, ple, after RANDOMIZE 1, the next
used, the number (a constant or a since you could work out the next value of RND would be
variable) is stored in this system vari- (supposedly) random number gen- (0.0022735596, INT (RND *6) +
able. This is the number that deter- erated and use the gained 1) to simulate a die being thrown as
mines the next random number. It to ‘swing’ luck your way. For exam- a one.

23672/3/4

This is a frame counter which can be twice in succession and take the high which returns time in units of fiftieths
used as a timer. It counts frames of a value for full accuracy because of the of a second.

TV picture and so is incremented possibility of the values of the three  There are several things that affect
fifty times a second in the UK, or changing while being read in such a the accuracy of this timer. Using
every 0.02 seconds, although the mrvumnmuminlm. BEEP stops the timer. Using the
time taken to actually read and eval- It must be ised that the printer and loading/saving, etc, also
uate these three bytes of the timer timer bytes are in the opposite order affect its . However, the use
may not allow it to be used to this towhat you might e — the most of PAUSE is OK as this only waits a
accuracy. It has a timing range of signi byteis 23674, sothe timer specified time without re-setting or
nearly four days (actually about three v are read by: stopping the timer.

days 21% hours). Themanual (chap-  ggg95,peex 23674+256PEEK

ter 18) points out that you need to
read value of these three bytes 23673+ PEEK 23672

23675/6 UDG

The address of the startof thedotpat- For fun, type in the following you could happily save the current
ety J3000 e 1 Moot gl by o
normall onal ing where they start.
or 65368 on a 48K Spectrum. This e DI POKEZISTRIZT hig would, for example, allow you
mumber is the snmne 3 USK 27, 2,  pogs s3s70.00 oxi saa7azss 10 LOAD & character set SA
PRINT USR “a” corresponds to: “.!m‘-' from a 16K Spectrum back into a
PRINT PEEK 236754256+ PEEK 23676 . 48K Spectrum without having to
Then, using the user-defined graphics know the addresses.
Compulsive POKEers can have fun (they normally appear as capital let-  Toget a character set back into the
with this one. The manual suggests ters until re-defined) try to outa right place on a machine with dif-
ing this to save space by having message. I'll leave you to out ferent amounts of u simEl
fewer user-defined graphics. How- what happens. use LOAD “chars” CODE(PE l{
ever, itis alsopossibletodotherever-  Oneuseful tip: once you'vesetupa 23675 + 256 * PEEK 23676),165.
se.mdmugmnulhmnmum-mr-deﬁmdchmuﬂﬂmy This would automatically re-
defined graphics set if required; how- SAVEd on tape. Most people would data to the right address for the
ever, only one set of 21 can be in use type something like: machine in use at the time. This is the
atany one time. Remember that since SAVE “chars” CODE 32600.168 same as LOAD “chars” CODE
there are 21 UDGs it is necessaryto : USR“a", which saves a bit of typing
set aside 21 * 8 (168) bytes for each Fine, butyou have tospecifythestart although it may look a bit strange.
separate setof s and POKE the addresses. You could use SAVE
start addresses, into 23675/6, of the “chars” CODE(PEEK 23675 +
character set in use. 256 * PEEK 23676), 168, and then

23879 P
POSN

Contains information about how far position has got to. Contains (33- You cannot change the LPRINT
across the printer bufferthe LPRINT column number) for columns Oto 31, position by POKEing this alone.



48K S P ECTRUM OWNERS Read This From
..LET'S GET DOWN 10 BUSINESS...

* *x x FINANCE MANAGER » * *

FINANCE MANAGER is a powerful, flexible and fast MENU DRIVEN general purpose program carefully designed
to handle up to 255 separate accounts for domestic and business accounting applications. The magic of
MACHINE CODE has enabled us to produce the very latest “on the page” presentation which lets you enter and

edit data naturally, as if with a pencil and paper.

These screens are just a sample to show the style of the program:
But that's not all, not by &
long way. This program
automatically raises a cor-
responding debit or credit
for every entry, and will
even open a new account if
an entry features an unre-
corded account name.
Accounts can be MERGED, DELETED, ANALYSED, MARKED as priority, RENAMED, EDITED and SCROLLED.
Transactions can be RECONCILED, AMENDED, DELETED, PRINTED, DESCRIBED for analysis and RENAMED.
Standing orders can be APPLIED, REMOVED, DESCRIBED, AMENDED, DELETED and ever DUMMIED for
planning purposes. Other features include DATE CHANGE, RUNNING TOTALS, 2 KEYBOARD MODES, PRINT
PAGE/LINE/BLOCK/FROM END/FROM START/FROM DATE etc., LIST BALANCES, FIELD ERASE/INSERT/DELETE,
EXIT TO BASIC. You may not want all these features but they are there just in case.

* * x ADDRESS MANAGER » * *

ADDRESS MANAGER utilises the same “on the page” presentation as FINANCE MANAGER and offers Spectrum
owners a professional standard address filing, indexing and retrieval system. Below are examples of the screen

presentations.

ADDRESS MANAGER has
been carefully constructed
to provide the user with a
tool that is extremely friend-
ly and easy to use, the speed
and presentation of this
program are second to

none.

ADDRESS MANAGER features MULTIPLE INDEXING via our 3 way 3 character index, an ability to store over 400
full names and addresses or 1500 individual names/titles.

USES include storing and updating names, addresses and phone numbers, printing out Xmas card lists, etc, mail
order work, customer classification by type size (doctors have used this program to catalogue patients by
treatmeant).

* * x &0 COLUMN-PLUS SO°VERSIONS * * *

80 column versions of both these programs are available, Thesulwort in conjunction with the Kempston
Centronics Interface and Centronics Printer. Write to us for a quotation for the software, the interface and the
latest high performance Japanese Dot Matrix Printer — you will find our prices very competitive.

VISIT YOUR LOCAL SOFTWARE STORE NOW AND ASK FOR FINANCE MANGER
AND ADDRESS MANAGER BY NAME —

also available from selected branches of WH SMITH, BOOTS and MENZIES

EEE e SOFTWARE * * * SIMPLY THE BEST * * *

If you experience difficulty obtaining your copies of these programs send a cheque or postal order for £8.95
(£19.95 for PLUS B0 versions) or telephone I»,nlmlmrm details to (0753 BEBBEGE):

Oxford Computer Publishing Ltd
4 HIGH STREET, CHALFONT ST PETER, BUCKS SL9 9QB




Contains the low byte of the address the printer, 15 for the 15th column, you change the value in P POSN
where the next character is to go into etc. Because this is the address of the (23679) to match. It may appear to
the printer buffer, ie. this will contain top row of dots of each character, you work if you don’t do thm.agm pro-
(23296 + LPRINT column num- can POKE this to change the blems will be encountered at the end
ber), being zero for the left column of LPRINT buffer position provided of the line.

This system variable, although stric- can be POKEd for your own use but not affect the working of the printer if
ﬂrspukingunuud. usually contains using the printer will overwrite it you POKE 23681, but anything
91. This 1s the high byte of the back again to 91. 23680/1 r stored here may be over-written by
LPRINT buffer address (91 * 256 is contain the address of the LPRINT the printer routines.

23296 where the buffer starts). This positioninthe printer buffer. You will

23677 is the system variable that tain threes. LXY:PLOT OVER ;XY — but
contains the x co-odinate of the last These two can be POKEd with would be messy. other things
plotted point. After CLS it starts off valid x and y co-ordinates ¢- this could simulate MOVE found in
at zeroand 23678 is the system vari- tively. Since POKEing these s other BASICs — useful if you wan-
able that containsthe y co-ordinate of not actually PLOT anything on the ted to draw lines from around a part-
the last point plotted. It contains the screen, this is a convenient wl_lzmtn icular point.

actual value, so if the last point plot- move the PLOT cursor around. This

ted was 3,3 both bytes would con- could be done by PLOT OVER

The address in the display file of the tosendthe PRINT output elsewhere, ing of the way the display file is
PRINT position. It may be POKEd although this requires an understand- organised.

23688 contains information con- there is no more room on the current ing to how far down the screen the
ceminq how far across the screen the line, you can see that comparing this gnnlpouil.i-nn has got to. Itstarts off at
P position has got. It starts off to the length of the word to be printed 24 for the top line of the screen and
as 33 for the lefi-hand side of the gives us an idea of whether it is decreases by one every time the

screen and decreases by one every tion moves down the
grew:m the word being chopped. screen. If you do not want a scrolling
u

time the PRINT position moves one s
the word to be printed was display and would rather the screen

place tothe right. After using PRINT
AT Y, X (if Y and X are valid PRINT
AT co-ordinates) 23688 would con-
tain 33-X. This can be useful when
trying to prevent words being chop-

in half when printed on the screen.
f you imagine the number in 23688
as counting down towards zero as

necessary to move to a new line to PRINT

wWs: was cleared when the PRINT posi-
IF PEEK 23688 <LEN WS+1 THEN  liongotnear the bottom of the screen,
PRINT i

This only works for words less than  'F PEEK 236993 THEN c13

32 characters long.

23689 contains information relat-

Contains the data for how many
scrolls will be carried out plus one
before waiting with the mm;snr
‘scroll” to give viewing time. In
graphics games especially this can be
a nuisance, since one is not interested
in waiting for viewing. So, if the num-

ber in 23692 is anything other than one more line of print. If more is

one, the waiting does not occur. So needed, then if the printing is done

POKE 23692,255 would give you within a , it will be necessary to

255 lines of printing before the include the POKE statement in the

machine waits with ‘scroll”’. loop as well — time-wasting but
POKE 23692,0 seems to have a necessary.

similar effect except that you have

Contains permanent attributes, or
the attributes (FLASH, BRIGHT,
PAPER and INK) ineffectglobally.
Local colours in PRINT statements,
etc, are dealt with elsewhere. Note
that most of the ROM routines use
the values of the system variable
holding the remporary attributes as
these contain permanent attri-
butes unless a local parameter is
specified. CLS, however, clears the

screen to the colours, etc, in ATTR bits 5, 4 and 3 would be 1, | and 1
P.The Em:j;io?_sg}'t!}e individual bits respectively.
are shown in Table 2. z :

S Bit 2, 1 and O contain the INK colour
Bit 7 is zero for FLASH 0. 0 would be 0, 1 and 1 respectively.
Bit 6 is one for BRIGHT 1. Attributes of eight or nine are not

Bit 6 is zero for BRIGHT 0. o Sy g b e

Bits 5, 4 and 3 contain the PAPER stored in 23693 may not be valid.
colour in binary, eg. for PAPER 7,

This is the system variable that helps
the Spectrum determine the attri-
butes of anything printed when a
parameter of eight is specified. So, if
specified BRIGHT 8 globally,

it 6 of 23694 would be set to one to
remind the computer in future that
BRIGHT B has been specified. So, to
determine the colour/ !E'lhinﬂ/bri:hl—
ness when printing, the computer
looks at what's already there and
ints the word in that colour, etc. Or

if you like, it only overprints the

character on the screen and leaves Bits 2, | and 0 are normally all |
the attributes alone. You can see when INK 8 in effect, but see below.

‘;’.‘:‘;}tg"‘h bit does by looking at y..; there is more than one bit to
‘ ﬁsuﬂf “thin lLNK mdh.PhF!EER.
: . o n only ts sel have ir
B o is one when FLASH 8 s in yyributes bit taken from the screen.
- This can lead 1o some unexpected
Bit 6 is one when BRIGHT 8 is in effects. Try this:
effect. 10 INK 8

Bits 5, 4 and 3 are normally all one 20 POKE 23694, BIN 00000011
when PAPER 8 in effect, but see 30 PRINT AT 0,0 INK 5; “5555555"
below, 40 PRINT AT 0.0: "11 11"
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ADS THE ULTIMATE IN PERIPHERALS FOR THE
SPECTRUM, JUPITER ACE & BBC MICROCOMPUTERS

“Highest quality penpherals at the lowes! possible
prices” — that's the philosophy at Advanced Digital g?;gﬁﬁ;:ﬂfzﬁ?ﬁﬂf“: G NTERSPRINTERSPRINTI
Systems. Our team of highly experienced 0esigners ... \ne ~oanaction of Sinclai Peripherals 10 the  Advanced Digital Systems are now abie 1o supply the

use the very latest lechniques to produce adaplable poc windel B First Software pach e foflowing range af printers at amazing prices
» Mode 51 Software package included ot glogheagn :
ot S ves an amazingly cheap enty into printing on the bl 45 - S SFX 100 - |
1BC Ir d Iriri g -i,l;' I ....u « TRACTOH !
» Boards ane designed using CADCAM, giving a neat H.“\?éﬂ‘]', Ei\[“m;ll rm:]ﬂ;; l"“'m,::scﬁl:”; : - oMXBOT/3 — POA . MECHANISM FO
optimum layout delivery. Unit requires 1.2 Am rsu either X Pl
* Gold plated connectors are used, wherever o 7X PS 1. or the b bosan s o rg:] OOl SEKOSHA oGPIOOA — £197 e TEC BUSIN
W‘Eﬁlﬂl#; W Eﬂsulﬂ m GI"EEI'IHJ W!'lliﬂ E-ﬁ % inc UAT i - %:7 I_,", Vi Le! a5 ' H ':. 1ER"
« All progucts carry a 12 month guaraniee 72 *GP20X — C246  POA
= All units are “Plug in and go MANNESMAN #1780 win Paraie neface
PRINTER INTERFACE 1 TALLY M1 80 with Sertal ntertacs

Centronics Interface for the Sinclair
Spactrum. £34 .50 inc. VAT. Comes complete with
approx 1 metre of cable, centronics phug and
software
» Software recognises LLIST and LPRINT enabling

Print-puts direct from Basic. Also adaptable COFY
[oUting hor graphics prmtlers

PRINTER INTERFACE 2
Cantronics Interface for Jupiter Ace. £39.95
mcludmu UA'F and Software
Same unit as the Spectrum Interface but with

adaptes -,d--',

PERIPHERAL INTERFACE 3 — IX ACE

Package Using the adapter card and the
Software supplied, the Sinclair ZX Printer can be
connected to the Jupiter Ace. Special Introductory
Dfter £9.95 inc VAT

" - MANUFACTURERS AND DESIGNERS DF N ama
lcl MICROCOMPUTER PERIPHERAL 5 Ada
||-,n."||_ |||-' ‘H |'|| .1_||j' PORT 1M' 1] T""
Send order 1o ADVANCED DIGITAL SYSTEMS L1
o For International Enguines (I 54160 Prestel Account No. T05-823825 O Bonchurch Road. Portsmouth. Hampshire PO4 BRY vs r2/84

..-FF.-

MANNESMAN M1 B0 with Paralel Intertacs
TALLY MT 80 with Serial interiac

PRINTERS ne VAT & Delvery

e Solves storage problems
== Computer angled for
- »-..Qonunitnl use
A s lengthy setting up
'H most of wiring
¢ Case and console moulded in
black grained ABS plastic

Ireslop Designs, 61 Widmore Road,
Bromiey. Kent. BRI 3JAA.

. - . . |

. . |

; |

95 | PLEASE PRINT NAME AND |

tl%|||j|:~. e Al :J1|'1.1“-.!‘n.'I'nl!l,l-'we'!l".'.il with 544— | ALK ESS ;

locks, special hinges and lift-off lid with foam lining. }l.-'-u]\"' M Mirs M !
Now available with one of two altermative [litted consoles. |

Both allow neat installation of computer, power supply and | Ade |
printer in fitted recesses and incorporate an aluminmum switch |

panel. This eliminates constant removal of plugs for both save | |

4-_|c'_ and power ofl facilities and F1I'|'-.In:1t"- sockets for Lape |

recorder leads, to allow operation in convenient position shown, | |

Order console S1 for housing tape red orders up to 28cm x 15cm. | Y.5 |

Order console 52 if vour spectrum IS fitted with mmterface | | Please allow u % da

and to house up to three microdrives in a [itted recess. I vOu are L sati e ’ |

All internal wiring and leads supplied to allow easy plug-in ! fund y IO | |

installation | va wamaged within 14 d I
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VARIABLES
ON A THEME

As INK 8 is specified, you may only checks the bits set in 23694,
expect the ones to be printed in cyan which were bits 0 and 1. See if you
like the fives, but no. Rather lﬁan can work out what colour the ones will
check the INK attribute as a whole, it be printed in. Have fun!

236885
ATIR T

This system variable contains the That is, include the PEEK in a porary system variables and things
current temporary colours as would PRINT statement under the effect of are balanced such that ATTR T 1s
be set up by local statements within the local colour controls. Normally, only different from ATTR P if local
PRINT statements. You could see unless local colour statements are colour attributes and so on so decree.
this for your self with something like specified, this system variable will The function of the individual bits
these two direct commands: Enri'lai.n the gl%l tﬁjl‘.}ur values. can be seen in Table 4.

PRINT INK 7:PAPER 0; PEEK 23695 0P Screen are taken from these tem-

INK O: FLASH B: PEEXK 23696

The individual bits have the func-
tions illustrated in Table 5.

This is rather like MASK P (system changed while local colour 8s, etc,
variable 23694 ) except that the %‘ar&u are in effect. You could study this by
meters here are temporary. Nor- using something like:

mally the same as the equivalent

permanent parameter 8s, this is  PRINTPEEK 23696, INKB; PEEX 23696,

This system variable contains, as bits 4 and 5 are set to one. After global if the odd numbered bits ( bits
you might expect from its name, flags INVERSE | has been specified, bits 1,3,5 and 7) are set to one, and tem-
used during printing. After PAPERY9 2 and 3 are set to one. And after porary ifthe even bits (bits 0,24, and
has beenspecified, bits 6 and 7 are set OVER | has been specified, bits 0 6)aresetto 1. See Table 6 tosee what
toone. After INK 9 has been specified, and 1 are set to one. effects are I mean.

23681
23728/9

These three bytes in the system vari- you need to access information. These in the variables area. 23728/9 was
ables are not normally used by the are particularly useful in machine intended for use by non-maskable
Spectrum — you may like to make code routines where you can simply interrupts but these don't occur on
use of them as ‘custom variables’ for access the information via an address the bare Spectrum.
use in your own programs in which rather than searching for the variable

23730/1
RAMTOP

This two byte system variable points above the start of the user-defined held in 23730/1, so you can store
to the last byte of RAM of the Basic graphics they may be overwritten, data above this which may be passed
system area. Note that this is not the but you gain quite a few valuable between programs loaded into the
end of the memory used by Basic, in bytes which may be useful for 16K computer. same is true if you
the sense that the user-defined gra- users. want to preserve machine code rou-
phics normally hide up above this  One important thing is that NEW tines, etc.

address. If you move RAMTOP up only operates as far as the address

This contains the address of where expanded model ornot, justenterthis The 16384 bytes subtracted is for the
RAM ends on the Spectrum. If you expression: ROM since RAM starts at address

acquire a Spectrum whose memo 16384 and goes up to the address
capacity you don't know, then dﬂnrl?rl T:IIIII;E“ 23732-+256PEEK 23733 held in P RAMT. @s
bother looking inside it to see if it's an

tables -%m are referenced in

intext article, and show
functions of the individual bits of
w_rhblwhﬂl‘l
to2 ATTR P; table 2 —
ASK P; table 3 — 23808 ATTR T
-_ MASK T; and table 5 —

This article is extracted from Dilwyn
Jones' book, Delving Deeper into
your Spectrum ROM — first
published in the UK by Interface
Publications, Kensington High
Street, London W8 6EJ, ﬂﬂy priced
at £7.95.
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PLAY

Whether you're a patient puzzler or an arcade

adventurer, there's lots in store in the following
pages, courtesy of Colin Young and Richard
Archdeacon. And ifit's machine code utilities you're
after, look no further than the contribution from
Andy Wright

T
A

By Colin Young

This is one of those frustrating puzzles, in much the same vein as
Rubic's Cube.

At the start of play, you are presented with a blank 20 by 20 grid.
You have the choice of nine levels of difficulty, level one being the
casiest and level nine being almost as bad as the original ‘cubist’
problem. Once you have made your choice, the computer starts to
fill in areas of the board — by choosing one square at random,
inverting it, and then inverting its eight surrounding neighbours (ie.
to the north, east, west and south, and the permutations in-
between). Consequently, if any of the blocks the computer is deal-
ing with is already inveried, then the overlapping portion is returned
to normal. The number of inversions made is related to the level of
play you indicate — which means if you pick level nine, you have
one heck of a mess on your hands'

Toplay the game, you must type in the co-ordinates of the central
square of the nine block square you wish to invert. Screen co-
ordinates should be typed in with the letier denoting the column first
followed by the number of the row. (Don't worry too much about
getting it wrong though — it's been thoughtfully error-trapped for
the unwary!) If you experiment a little, you will begin to see that, by
cautiously re-arranging the grid, the overall screen can be returned
to its original blank splendour; of course, you could always play the
game the other way round and try to fill the complete grid with black
squares, but you would have to re-write a lot of the published listing

not a task for the nervous at heart!

A good tip for playing the game is to try and get all the inverted
blocks towards the edge of the screen and then blast them out. Try
having a go on the lowest level, just to get an idea of how the game
operates, before attempting the more difficult stages. Luck is
definitely not the name of this game — but you'll need a good
deal of patience'

The idea is 1o rid the
screen of all the black
squares. And if you
strain the of memory
back to that popular, if
frustrating, cubist
neghtmare, you may
remember thal these
puITies are nol aways
as easy as they might al
first look!

S POKE 23658,8B: REM set caps lock

& LET goss=0
7 PAFER 1: BORDER 1: INK 7: CLS
8 GO TO 22
Limas 5-8 Set the Caps Lock and the ‘number of goes’ counler, and

then initialise the screen altributes

10 CLS : FOR =0 TD 71 FPRINT
INK 93 TAB f3"THE FLAT CUBE": NEXT #
20 FOR +=7 TOQ O STEFP =-1: FRINT FAFER
#3 INK 91 TAB #3;"THE FLAT CUBE": NEXT #
21 RETLURN

FRFER #3

Limez 10-21 Contain the subroutine lo print the title page

£2 B0 SUB 10: PRINT AT 20,03"Do you re
gquire 1nstructions Y/nN."

24 IF INEEY#<2"Y" AND INKEY#<>"N"

GO To 24

2& IF INEEY#="Yy"
M instructions

THEN
THEN &0 SBUB &00G: RE

Limas 22-28 Check to see if instructions are required and if so, jump to

the “instructions’ routing

30 GO SUB 10:
TO 9)y

35 LET d$=INKEYS$:
35 :

40 IF d%<"1" OR d$>%9" THEN GO 10 35

45 LET di=INT VAL ds

50 LET di=di#10

FRINT #13"DIFFICULTY (i

IF d$="" THEN GO TO

Limas 30-50 Draw the title page and prompt the user 10 input the
difficulty level required. The value input, di, is then multiplied
by 10, and this new value is the minimum number of goes

needed to solve the puzzie

JO GO0 SUE 10003 REM draw board
80 LET nmor=4003 LET inv=0
90 GO SUB 3000: REM scramble board

Liwes 70-90 Draw the blank playing grid, setting the screen flags 1o show
that there are no inverted characters on the screen The
playing area is then set (o play, with all the necessary

character inversions for the required level
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In the vast, unexplored regions of outer space, a dot appears on your scanner screen. Suddenly, you are
surrounded by enemy fighters. Too late to turn back, you prepare for combat. Your trembling finger reaches for 8

S
_mw

your fire laser button. Who are these fighters out to zap you? Will you live long enough to find out? d

Please write quantity of each game requiredinthe [> [Mimension Ty hse other rited - blowing gamses fran ‘

boxes provided. Please state computer Destructon 3D Combat Zome - the real 3D tank battie ¢ K

A8K Speecinum Galavians - clavuc anade actor ‘

*Cheque for total amount enclosed £ £395 with nine: kevels of play ¢
Gal

*Access/Barclaycard No 2 :h.kﬂ-:-:‘;n:;ﬂ. ’

R trum £4.95 v

wiiTIE 16K ZXKL €395 ‘

D 1
Combat Zone @‘
48K Spectrum

£ 505

To: ARTIC COMPUTING LTD. Main Street, Brandesburton, Driffield YO25 8RG.



100 REM -——-MAIN LODOP-——=—————="

105 LET goessgoes+i

107 PRINT #1;AT 0,08 "Move "jgoes

110 INPUT AT 1,13" Letter & No. “"§ LINE
m§: IF LEN m#>3 DR LEN M#<2Z THEN GO 70
110

120 LET 1#=a%(l): LET m#F=m&(2 TOD )z IF
I#<“A" DR 1%>"T" THEN GO TO 110

130 IF m&<"1" OR m&>"9". THEN GO TO 110
14 LET x=CODE 1%-63: LET y=VAL m#

150 60 SUB 2WO00: REM change screen

160 IF NOR=400 DR INV=400 THEN GO TU 5
000 REM COMPLETED

170 60 TO 100

Lises 100-170 Main loop. This area of the
furns’ counter, the user's input and checks for its
validity. Line 140 converts the user's input to x and y co-

increases the ‘number of

v+it LET nor=nor-i: B0 10 2090

2085 IF ATTR (y+1l,x—=1)<>48 THEN PRINT A
T y+l,x-13 INK O3 PAFER 73"+": LET nor=n
or+l: LET inv=inv—1

2090 IF ATTR (y+1,x+1)=55 THEN PRINT AT
v+l x+1l3 INK 73 PAPER O3 +": LET inv=in
v+l: LET nor=nor-1: B0 TO 2100

2095 IF ATTR (y+1,.,x+1)<>48 THEN PRINT A
T y+l,x+13 INK O3 PAFER 73"+": LET nor=n
or+l: LET inv=inv-]

2100 IF ATTR (y=1,x+1)=S54& THEN FRINT AT
y—=1,x+13 INK 73 PAPER 03;"+": LET invein
v#l: LET nor=nor-i: 60 TO 2110

2105 IF ATTR (y=1,x+1)<{>48 THEN PFRINT A
T y=1,x+13 INK O3 PAPER 73"+"3 LET nor=n

or+l:s LET 1nv=inv-1 '

ordinales, and line 160 checks to see if the puzzie has been  Lines 2000-2105  This long routine inverts the screen surrounding ang

completed

1000 REM —— === Screen—————-——=—-=
1001 CLS © INK O
1005 PRINT PAPER 63"
RST *

1010 FOR =1 TDO 20D
1015 IF #<10 THEN PRINT PAFPER &1" "3
1020 PRINT PAFPER 6343 FAFER 7i"+++++trd
+++++++t+++4"; PAFER 63f3: IF Fol0 THEN
FPRINT PAPER &3" "3

1025 PRINT

1030 NEXT

1040 PRINT FAPER 631" ABCDEFGHIJELMNOPG
R&T- *

1045 INK 7

1050 RETURN

ABCDEF GH T 2K L MNOF G

Limes 1000-1050  Print the initial blank playing grid

2000 REM ==—=———===CHANGE SCREEN—-—

2020 IF ATTR (y,.x)=55 THEN PRINT AT w,x
i INK 73 PAPER O3"+": LET inv=inwv+l: LET
nor=nor=1: 60 TO ZO30

2025 IF ATTR (y,x)<>48 THEN PRINT AT vy,
xg INK O3 PAPER 73“+": LET nor=nor+l: LE
T invainv=1

2030 IF ATTR (y.,x+1)=56 THEN FRINI AT ¥
413 INK 73 PAPER O3“+"31 LET inv=invtl:
LET nar=nor-=1: GO TO 2040

2035 1IF ATTR ty,.x+1)<>48 THEN PRINT AT
wert+ls INK O3 PAPER 7;"+": LET ner=nor+l
t LET inv=inv-1

2040 IF ATTR (y,x-1)=5& THEN FRINT AT v
«H=15 INK 73 PAPER O3"+"s LET inv=ins+l:
LET nor=nor-1: GO TO 2050

2045 IF ATTR (y,x—1)<>48 THEN FPRINT AT
y.x-13 INK O3 PAPER 73"+": LET nmor=nor+l
t LET inveipv=1

2050 IF ATTR (y+1,x)=56 THEN PRINT AT vy
+#1,%3 INK 73 PAPER O3 "+"z LET inv=inwv+l:
LET ner=nor—-1: GO TO 2060

2055 IF ATTR (y+1 ,x)<>848 THEN FRINT AT
y+l.,x3 INK O3 PAPER 7:"+": LET nor=nor+l
: LET invsinv-1

2060 IF ATTR (y=1,x)=5&6 THEN PRINT AT v
-1.,%3 INK 73 PAPER O3"+":z LET invesinwv+l:
LET nor=nor=1: &0 TO 2070

2065 IF ATTR (y=1.x)<>48 THEN PRINT AT
y=1,x3 INK Of PAFPER 7:"+": LET norsnor+}
g LET inv=inv-1

2070 IF ATTR (y—=1.,x~1)=5& THEN FRINT AT
y-1l,4=13 INK 73 PAPER 0O3"+“:1 LET inv=in
v+l:i LET nor=nor—-1: 60 TO 2080

2075 1IF ATTR iy=1l.x—-1)<>48 THEN PRINT A
T v=1yx=13 INK O3 PAPER 7;"+"“1 LET nors=n
or+l: LET inv=inv—1

2080 IF ATTR (y+1,x-1)=5%& THEN FPRINT AT
y+l,x=1; INK 73 PAPER Q3 "+": LET inv=in

thmmmmh_ﬂ Each square is
routing 5 not the best-written we
haﬂlmn-—mll‘.l. nmwmwlwthmrm
employing a loop to try and shorten it )

2110 RETLHII

3010 FOR f-ﬂl TQ -:H
3020 LET »=INT (RND#20)+2: LET y=INT (RN
Da20)+1

Lisas 2110-3050 Contain the 'scramble’ routing, used by the computer al the
start of each game to invert the nine-square blocks di times
(di being the value you input for the level of difficulty)

5000 REM -———-COMPLETED—————

S010 FOR #=0 TD 30 STEF .3

5020 BEEF .003,431 BEEF .003,f+10

S030 NEXT +

S040 CLS = PRINT AT 10,3; INE 7; PAPER 5
§ FLASH 13 BRIGHT 1:"YOU'VE DONE 1T BRAL

NY": PRINT AT 15,0¢"D0D YOU WANT TO HAVE

ANOTHER GO?*

5085 PRINT AT 12,4317 TOOK YOU "3 FLASH
ligoes; FLASH 03" goes"

S050 IF INKEYS$="" THEN GO TO 3050

S50&60 IF INEKEYS="¥" THEN GO TO 1

5070 STOP %

Lisea 5000-5070 When the puzzle is completed, the ‘completion’ routing tells

you how it took you and offers you anolher
game. You wi iﬂ‘ a message of congratulations —
mmmwmmmmmmmm

2999 REM instructions

&O000 CLS

&010 PRINT TAB Si's sandn”
6020 PRINT TAEB Si“s THE FLAT CuUBe L 3
A0L0 PRINT TAB S "sesaspanssissennnssns”

&040 PRINT "Flat Cube is a 2D Rubic s Cu

be. The board has a 20«20 grid .f plus

s1gns. The Spectrum will selsct one o

+ these at random & invert it and 1ts B

nei1ghbours. This process 18 repeated a
number of times according to theditf

iculty level."

HOF0 PRINT ° ""Your simple”;

4040 FOR 1=1 TO &: PRINT CHR$ B:: NEXT 1

&OTO PRINT OVER 13" “: OVER O3" ta

sk is to return the board to 1ts orig:

nal state 1.e. blank.”

4080 PRINT AT 20,5; FLASH 13 "FRESS ANY K

EY TO PLAY" .

&090 1IF INKEYS#="" THEN BEEF .1,10:

0 &0%90

60 T
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ZEAL

ND BOOSTER -

FOR SPECTRUM

® Plug in and use—no internal connections
® No batteries needed

@ Good, clear sound

® Qutput control

® Load/Save facility built in

® Fully guaranteed

BRING THE SOUNDS OF
YOUR GAMES TO EXCITING
LIFE FOR JUST

£14.99

(incl. VAT & P&P)

14” MICROVITEC colour Monitor
SPECTRUM compatible

£235 (Incl. VAT & carriage)

16K RAMPACK for ZX-81
£17.50 qoct. var & rar)

S100 FDOR i1=1 TO 20: BEEF .1,i: NEXT 1
6110 RETURN
Print oul the instructions should you have regquested then

(See lines 22-26)

By Andy Wright

Please send me (enter quaniity in box
Sound Boosters @ £14.99
Colour Monitors (Spectrum Compatible) @ £28656
Rampacks for ZX-81 @ £17.50

Above prices include VAT/PEP/Carriage

MName

Addrass

| enclose Chague/P.O. for £

JEAL MARKETING LIMITED
Vanguard Trading Estate, Storforth Lane,
Chesterfield S40 2TZ. Tel: 0246 208555

If you've written a routine following all the rules cited in the text books,
you'll more than likely end up with a listing full of REM statements that
have so faithfully guided you throughout its inception. Unfortunately,
you may find that once completed and working cormrectly, the REM
statements take up valuable memory you require for the main
program

Thas program for the 1 b K or 48K Spectrum provides the very useful
facility of REM removal. First, type in the program as listed, taking
extra care with the data held in lines 1000 w0 1230. Now save the
program to tape and then, once verified, RUN it. A machine code call
address will be displayed on the screen, along with the message *Save
Code toCassette Y/N?'. Pressthe 'n’ key and then type in the USR call
as displayed (do remember to make a note of the call address before
you press 'y or‘n’)

If all has gone well, the "OK. " repon should be given and once listed,
you will find all the REM statements and the comments within them
have been removed. If this hasn't happened, not to worry — simply
reset the computer, load the program back from tape, carefully re
check all the data statements and try again

If the REM statements have indeed vanished, type RAND USRO
to resel the computer and load the program back from tape again. This
ume, when confronted with the *Save guestion, press the “y” key and
save the machine code to tape. ( Don't fi wget to make a note of the
call address given on-screen, preferably on the cassette itself )

Before you rush off and type this into your computer in a burst of
enthusiasm, there are one or two things you should know which could
be helpful. First off, if the Basic program you are developing changes
the values of any system vanables, such as DG or RAMTOP (e, by
executing a CLE AR command), it may corrupt the utility. So, use the
utility before running such a program and re-load the utility before
USing it agaimn

You might also like to know that you can locate this program
anywhere in memory you choose; thus, you can overcome a problem
such as the one described above. You should first save the machine
code version of the utility as descnbed above, but load and mun it using
commands of the following format

CLEAR xxaxz-|
LOAD “rema” CODE xxxxx

where ' xxxxx’ i a suitable area in memory (and “xxxxx- 1 is one less
than this number)
Ihen, o remove the REMs from a program, simply type

PRINT USR xox

You should also note that if the only statement on a line 15 a REM
statement then the whole line is deletad from the program. Also, if the
REM is the last statement on a line then only the REM part of the line is
deleted

One last note is that this utility should only be used once you are sure
you won't need the REM statements for some future reference. So,
either be quite certain you don’t need the information they contain, or
make a hard copy first — just in case!

10 GBU SUB S00: REM work oLt mEemary
location to hald +irst byvte of machine
code

20 CLEAR progsta: REM protect the aAF @

a ot memory to receive the machine code

29 FPRINT "Flease walt while code pokoed
W B0 SUB S00: 60D SUB 700: REM Work
out memory locations to recelve start

¥ end bvtes of machine code
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Liwes 10-30 Set up an area for the machine code 1o reside

40 FOR i1=progsta T0 progend: REM lo
op to poke machine code into protected

mamory
= REARD byte

HIRE sSSE%T/ﬁ%’é"

2«0 PRINT ‘“Write down the above detai
le nowfor later use.": STOF

oty FOKE 1 .,byte CHOOSE FROM OUR VAST RAHGE
70 NEXT i FREE 26 page CATALOGUE with tull dets t nge ver 28
diferent programs lorthe ZX SPECTRU H AdiF “, 1M U s&nt of
the publishers. Whether you preler to JAP abens, ge 1| ]
Lises 40-T0 Read in and POKE the machine code :':"I‘:'Ir:_:":um- Jr.:“;h :- [,'”:,?,” "I Lf:'-.! ',“, : A :.. i r',',"'.:""',}:'
. ; TAFES FOR r"J:. 'l.‘.lhl-r.. o 3
B0 CED FAST SERVICE
0 FRINT “to remove REMs use the comma T':_:ﬂ::;:",'n":i’,:::'.’,,:,"'::;"'1,":;1'fr':"—,',,'.',f"'\.""l e
o™ recaéive your order, and we always usse hirs! Class
100 PRINT ¢ PRINT “"PRINT UBR “"3progsta LOWEST PRICES
110 PRINT "Save Code To Cassette Y/N7? :&:{ﬁ'f;Hr_',J..L;,f',r,'.L',',f.ff, pspep it e o A8 e i
only £1.07 sach (i VAT & p&p
120 IF INKEY$="v" OR INKEYS$="Y" THEN B FREE TAPE HIRE
O TO 200 For a imited perod, we will send your firg! tape (your choice] FREE
130 IF INKEY$="n" OR INKEY#="N" THEN & sy bt oo B o bl -kl -t
roe yOU @« ~-L.'.-|-hu.-'-nrd.'.-gm- wie re Confiden you ; s ! e
lql-‘I L"u IFD lzc‘. .-------‘.-‘---‘-‘----------------------
MH',-1 awer Hoad '
80-140 i I a SAVE E NI‘TION“l gainiand b :
mes BO-1 Print the address of the machine code and ask if a 5 o
- the code is required = SOFTW‘RE :
[ . ]
20 CLS @ PRINT ° “"Remove EAR lead.® : 'llBRARY :
210 SAVE "Rem Remove"CODE progsta,ll8 : lenciose cheque for £6.00 for LIFE MEMBERSHIP and | understan :
220 CLS 1 PRINT '‘“Rem remover code now B ot o oo I S S S C R S X
saved. " "“To use the utility at any tim = i =
® type the followingi" 5 i
2T0 PRINT " "CLEAR "tpl"ﬂﬂltl'll -ul_unn CHT ] ACress :
CODE" ""PRINT USR "jprogsta = =
|
: :

Limes 200-240 The ‘cassette SAVE' routine for the machine code

TIRED OF

BORING

TRY SOMETHING
THAT NEEDS

S00 LET ramtop=237301
d of basic

S20 LET proglen=1403 REM number of byte
of memory to be protected

530 LET progsta=(25S4#FPEEK (ramtop+1)+FE
E¥ ramtop)-proglen: REM mamory location
to receive tirst byte of machine code
%40 RETURN g

REM pointer to en

ARCADE

ﬂmwwlﬂﬂli ZX Spectrum
 RYZAR 48k

An g o sesng sdvestoe whel ks o of B S e o Gl s ey
Domrn s isieid |y BL vmamn mgorwsd cem Bew mewa = wagiom o me b ogoms L v
worvas Bwcsgh e pocms danpasyemd o 5 o e eoosee pow oo B sy me paas
stvll oPih e e beiTs s | mpeels Mosster Lol o mone o Ba e Fo oo by

he Trvw 1radkas’ @i

ooy with ham oo bghs U wsll g o swsd

L =1 Tom e ol hamiiaed = miogie e remcnchs w e 3dvmntew . PR——
e B R b e [ gl
Limez 500-540 The subroutine to work out the position in memory the - ﬁﬁ' gretweses. ou. GRER DOCK = BAIBE ML PIT r’:ﬂ AR
machine code will be stored i S .| it e g e e l:l._:ﬂ
Aken Swoop & Somain 4sx

Al Tmoap lecten sgaas inemalieet Aomn ewogaen g Veen Lvs oo 0 B =
700 LET progsta=progsta+proglen: REM €1 S o, erih Sty ol C o = 5 Fely ST G
ret bvte to receive machine code - allow e b Il e s e S Jae gty Bt Sy ot ‘
ing for changes 1n values of system vari ‘_':_'ﬁ,,’_‘_‘_;‘;::_;",'-";‘:"L::n‘::';'“j__’j;_“;*_“:__‘-;'-__;'j:_‘"*f'

Lot . Sugriiner bl 4 puw prigromamed v el @i &

ables caused by CLEAR statement in line ot i o e sy anioputad) g oo
- — Hu'ﬁ
710 LET progend=progsta+127: REM memory e Mot
location to receive last byte of machin

# code program
720 RETURN

& H,,
Uonitoe & STAR ":i' £55 18K

0 o ST pregam sl e b ST el ey [
Ll-u-up-.-d.-\.'lh.tu'um 3 TAee— w—— P T ot |- *.1

. = g Pl e Al Sape Gdel o0 dilfleiees ey
- = Festass Bose b Tiedis Clals Sharps sl Misis &l sctes clewmd owtadeag meis
1: o [ i it el il oy sl ek p———
- hu-.....- full i il B o

o -

T ; = i (hiad B Sl Sk By it il (leimae i i iy [ —

USRIy S G YOI R A (S . - by - aii wis

| hypmepecs ol e bl b solety Ceiscr seiry rpeme, bl e te
-y e SRR S e A
Lises 700-720 Calcutate the start and end positions of the machine-code S A R 5
Games Pack e 16K " -
Al ol sl gumss b G |BL Sga s
Smppniny Yhmed pumds e mon noviss he Aves wmgnng om St 8 o ke
1000 DATA 42,B83,92,237,91,75 el e b el g A ot
1010 DATA 92,229,167 ,237,82 :E:m_,,Lw_,“_m*_*,.____ﬁ,_ L%
1020 DATA 225,32,6,201,179,30 ey o ok b 1 gt ey 1 L - S
1030 DATA 195,169,18,229,35,35 DL Tl hems i en st Aet S ny £8.20 a
1040 DATA 229,35,56,0,35,126,2' 1% T p——
1050 DATA 14,32,7,35,35,35,35 f;:c:”lihl-ir;".‘ MONEY WITH
1060 DATA 35,24,243,254,13,32 e M-t e ASEY " TSPRER Y
1070 DATA 4,209,209,24,77 ;"u‘:_::;""“"“r e papcils o Spﬁce Age
10BO DATA 254,234,40,10,254 ,58 KT23 4H) ﬁl_s‘ﬂfﬁ-_'.ﬁﬂ{ﬂ&'{‘ s ﬁ
1090 DATA 32,227.,84,93,6,1,24 - onware
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1100 DATA 221,213,229

1110 DATA 209,135,126

1120 DATA 254,13,32,250

1130 DATA ‘Dﬁ.l-a.lﬁﬁ DLy 10U, 209
1140 DATA 209,35,.213,205,229 29
IS0 DATA 225,24,175:34,251
110 DATA 255.237.83,255

L170 DATA 2595.147.,237.82,20%
LIBD DAaTa 215,239, 7B 30, Ful'Y/
Li9D. DATA 225,147,237 82,235

1 295 UATA Z25.115.35, 114,225
1210 DAaTa 424,251 ,255.237 .71 +2535
220 DATA 25%. 215, 205,229,225
1230 DATA 225,.505.44,151

Limez 1000-1230 Contain the DATA for the machine code

By Richard Jrrhd'rarun

Here's a new version of an old arcade classic namely Frogper
Wrinten for the 48K Spectrum, the program contains three levels, and
instructions are provided within the annotations for you to construct a
fourth should you feel adventurous

In much the same way as the arcade oniginal, your task is to get the
irog character from the bottom of the screen, negoliating the various
hazards and then le APINE INLO One ol the four available Spaces al the t i
of the screen. However, vou'll soon lind that things are not quile that
Casy

Your problems begin when you try and cross the road — there's a
fair amount of traffic to hop around. Needless to say, one hop in the
wrong direction and it's frog’s legs on the menu tonight! Once across
the road, vou must gel across the nver via the floating logs and turtles
And if you think all that sounds well within your grasp, you may be
nterested o know that all four of your frogs must be hopped home
agamst the clock

The program follows the onginal fairly faithfully, so there s a good
chance most of you will know the rudiments of the game, Movement of
vour frogcharacter is achieved with the cursor control keys. And at the
end of the game, a table 15 displaved giving the top five scores of the
day

The speed of the game is fast for Basic, and compares well with
many commencal packages. The program is generally well

Programs submitted for publication in
Your Spectrum have a tendency to
suffer a number of common faults

responsc

which only require a single key

3. Check that answers to any

structured., although the more expenenced programmers amongst you
may want to have a closer look at the user-defined graphics sub
routine

As yiu can see, the
game reproduces all the
horrors of guiding iy our
frog character across the
road and river. Be caretu
though, the Green Cross
Code Man won't be there
10 heelp you this time

REM 8 R.Archdeacon
2 REM Annotated by Gavin Monk

10 DIM hié): BO SUB F0UO: REM START
20 LET s=03 LET li=3;

Lines 10-20

These two lines initialise the prOgram, |$=Sscor live

remainng and hi) is the high score array |

30 60 SUB 7500: REM LEVEL

35 LET $r=0

40 B0 SUB 7000: REM SCREEN

S0 LET t=100: LET a=21: LET b=lé: PRIN
T AT a,bj INK 4;“e”

Lises 30-50

New level inhalisation. (fr=the frog's home. t==1he Limi
left, and a and b are the frog's co-ordinates

&0 REM MAIN LOOP

&% BEEP ,005,-15

&6 LET t=t-1: PRINT AT 0,183 INK O3 PA
PEH Elti“ [

&7 IF t<=0 THEN TO 3000

Limes 60-67 Start of the main log 0. This reduces the time (1) by one and
prints the current value on (he soreer ne 67 checks 1

seg | you have run out of time

unwary typist will realise their
mistake before it's too late. An
Assembly listing accompanving the
code would also be useful

simple little quirks which can be
rectified easily

Our major gripe is that the display
is often messy and untidy. A screen
can be made so much more legible if it
is well-formatted — if spaces are left
between lines of text and words are
not split from line to line. And while
we're on about screens, if vou display
something like the current score or
whatever, do remember that labelling
it makes all the difference — the
whole effect becomes more user
fnendly (to use a rather hackneyed
phrase). Other suggestions for
improvemenis arc

|. Use the ‘PRINT #1:" statement to
allow you to print on the bottom two
lines of the screen

2. Use INKEYS for simple inputs

gquestions within a program are valid
If long calculations are carried out
within the program’s operation don’t
let the user sit there idly twiddling
thumbs, print a message such as
‘please wait — I'm thinking’. Or even
better, give the user something Lo
read, such as the instructions for
playing the game, while the
calculation is being undertaken
5. Write major sections of your
program as subroutines, and label
them with REM statements
explaining what they all do. It is
always useful to place a REM
statement after a GO SUB call, for
instance.
6. If your program is written in
machine code, or contains a machine
code routine, then provide a
checksum for the data so that the
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7. Write your listings in as structured
a form as you can manage, as this will
help other programmers to improve
and/or modify them

Above all, think of all the annoying
aspects of listings you've expenenced
in your programming career — and
make sure they don't happen in your
programs. That said, the standard of
contributions to Your Spectrum have
been extremely high. So, if you want
o see your name Y5, then we wanl

IO 5€€ YOUr programs remember,
we pay better than most, but they've
gol to be good!

Please send any programming
contributions to:

Gavin Monk, Your Spectrum, 14
Rathbone Place, London WI1P | DE
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We're sorry you’ve had to wait so long for our first new _
release of 1984 but your patience will be well rewarded. —
From Bob Hamilton, author of ‘The Pyramid” and Foon
‘Doomsday Castle’ we present BEAKY AND THE
EGGSNATCHERS and htlodt.lce Bealq, our new
star of the video-game screen.
(Ziggy is having a well eame
Beaky belongsto /"
the family of
Andromedan Armed
Condors, the rare

goggled variety.

. *The numbers of his species

- are dwindling fast because of their

rather foolish choice of breeding
round, on the planet of Crackit.

is unfortunately happens to ¢ i
be the home of a particylarly:
evil band of creatures known Spectrum 48K
* collectively as the c "‘dl &4

Eggsnatchers. Theif sole
malicious intent in life
is to extinetify Beaky's
species' by stealing

or destroying the
eggs by any foul
means available.

Your objective is to try and brood, hatch out and rear as many little Beakys as
possible through 12 different screens of formidable but delightful arcade action.

FANTASY SOFTWARE Is available from W.H.SMITHS, JOHN MENZIES, BOOTS, WOOLWORTHS,
LASKYS, GREENS, RUMBELLOWS, SPECTRUM GROUP and all other good software retallers.
Beaky and the Eggsnatchers is available for 48K Spectrum and Commodore 64 at £6.50 on cassette
or on disk for the Commodore 64 at £9.50 from
FANTASY SOFTWARE., FAUCONBERG LODGE, 27A ST GEORGES ROAD, CHELTENHAM, GLOS GLS0 30T

despatched by retumn first class post together with free membership of the Fantasy Micro Club.
Trade Enquiries weicome — telephone 0242-583661.
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i5 SUll @i the Screen

o

This routine checks 10 see if the

Lines 200-219

Lines 70-120
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111e battle could be yours.....
.=« DUt it won't be easy!
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s INFORMSOFTWARLE ¢

FINANCIAL PACKAGES FOR THE
SPECTRUM 48K

DO YOU WANT TO KNOW WHAT TYPE OF
INSURANCE/ASSURANCE/INVESTMENTS
MEETS YOUR OWN PERSONAL
REQUIREMENTS?

LET YOUR COMPUTER
EARN IT'S KEEP

£x% = £+?

£ £
£ £
£ £
£ £
£ £
£ £
£ £
£ g
£ £
£ £
£ £
£ £
E £
£ £
£  THISPROGRAMISDESIGNEDTO PROVIDEYOUWITHINFORMATIONWHICH £
£  WILLLETYOU DISCOVER THE WORLD OF PERSONALFINANCEASITDIREC- g
TLY RELATES TO YOU THE INTENTION ISTO FOLLOW THE PROGRAM THRO' A
£  NUMBER OF TEACHING AND DISPLAY ROUTINES WITH THE FACILITY TO £
CARRY OUT PERSONAL INVESTMENT CALCULATIONS THE SUBJECTS
£ COVERED INCLUDE WHOLE LIFE, TERM, ENDOWMENT ASSURANCE, £
£  HOUSEHOLD/CAR/TRAVEL-HEALTH/PENSIONS/BUSINESS ~INSURANCE, g
INSTANT QUOTES ARE AVAILABLE.
£  THE EXTENSIVE SECTION ON INVESTMENT PROVIDES PRELIMINARY £
GUIDANCE FOR VARIOUS TYPES OF INVESTMENT INCLUDING WHAT TO DO
£  WITH A WINDFALL ENABLING YOU TO LOOK COMPREHENSIVELY ATALL £
£  THOSE ASPECTS OF YOUR INVESTMENT DECISIONS. THREE INVESTMENT g
CALCULATORS COVERING COMPOUND INTEREST RETURNS ON A
£  PORTFOLIO OF INVESTMENTS AND THE DIFFICULT DECISION AS TO £
WHETHER YOU SHOULD COMMUTE YOUR PENSION ARE INCLUDED.
£  LAST YEARSTAX AND THIS YEARS PROPOSED ALLOWANCES ARE SHOWN £
£  THE FACILITY TO HOLD/OR PRINT OUT PAGES IS AVAILABLE. A MICRO- g
DRIVE VERSION IS AVAILABLE.
£ £
£ £
£ £
£ £
£ £
£ £
£ £
£ £
£ £
£ £
£ £

CHEQUES FOR £5.50 TO

INFORMSOFTWARE
3, TREESDALE CLOSE,
BIRKDALE
SOUTHPORT, PR8 2EL.

TRADE ENQUIRIES WELCOME
3% 3% 3% 33 38 33 3% 34 3¢ 38 3% 36 38 3% 30 38 38 38 2 3% 2 36 2 3% 3 3¢ 2 3% X % X % XX N




mmmmmmm
sssazes

———— i~

w
m
:

Lines 7000-7070




iEpnoM SERVICES

ZX hardware specialists
Industrial microsystem design and manufactor

Errowms for ZX81's

The ZX81 BK Errom board allows direct access to 4 x 2K 2716 ErromMs oOr
6116 RAM's. It fits in line with the ZX PRINTER and RAMPACK and contains
its own power supply components. The board (or card for use with a mother
board) costs £19.95 and comes complete with either Eprom | or I1.

Further preprogrammed ErProms are available priced £9.95 each: Eprom |
40 toolkit routines; Eprom || RAPID SAVE/LOAD, 16K in one minute: EpRom
X adds SPECTRUM commands to the ZX81; Eprom IV a machine code moni-
tor, Erprom V a ZB0 disassembler.

Erroms for ZX SPECTRUMS

The 8K SPECTRUM Eprom board is available complete with one pro-
grammed toolkit Eprom at £20.95, and can accept a further three 2K 2716, 4K
2732 Eproms or 6116 RAM's.

Eprom ProgramMmER for the ZX81 or SPECTRUM. Program intel 2716, 32, 32A,
64 and 128. ZIF socket £54.95.

DATA ACQUISITION and CONTROL

A wide range of hardware for control and monitoring purposes, e.g.. 3
analogue output card £27, 8 analogue inputs, in a range of accuracies with
or without control lines, from £23.95; IN/OUT cards with 24 control lines and
options for status indication, bank switching A/D and D/A convertion, input
multiplexing and opto isolation, from £14.50; 3 slot mother boards, complete
with all connections and power regulation ZX81 £15.95;, ZX SPECTRUM
£16.95

Also available: audio and graphics generators, clocks and timers, auto-
starts and communications interfaces.

SPECTRUM, RAMPACK, ADAPTOR, £6.95. Edge cards 75p, connectors
£2.50 (23 or 28 way).

EPrROM SERVICES
3 Wedgewood Drive, Leeds LS8 1EF (0532) 667183

Large SAE for details. Export and trade enquiries welcome
Prices include UK postage — overseas please add as appropriate
Industrial projects undertaken — please phone for delails




8140 DATA BIN 00111100,BIN 01011101,
muw:wm 1101,BIN mumt
1011111, BIN 01011101 ,BIN 00111100 :
 B150 FOR $#=0 TO 7: READ a: POKE USR “"h"+
C#yar NEXT ¥

B160 DATA BIN Mﬂmm 11111111 ,BIN
0 ,BIN W mmmm Q,BIN 11
muifmmm

ﬂmmwﬂim READ a: POKE USR "1+

f.ar NEXT #

8180 DATA ﬂﬂiuuuu,nu 11111111,BIN
GUOOOOLL BIN 11111111, ,BIN unuu.am O
QOOGO1 L JBIN 11101111 ,BIN 11111111

8190 FOR f=0 10 7: READ a: POKE USR "j"+
Cf.ar NEXT
 B2ZOO0 DATA BIN 00101110,BIN 01101110,BIN
O1111111,BIN O1111111,BIN O
1110110,BIN 01101100,BIN 00101110
8210 FOR #=0 TO 7: READ a: POKE USR "k"+

e MERT e
DATA BIN 00000010, BIN 00111010,BIN

10010010,BIN 11111110,BIN 11111110,BIN 1
0010010,BIN 00111010,BIN 00000010
mnm«:-n'mh READ a: FOKE USR "1"+
f.a NEXT +

#2400 DATA BIN ﬁgﬂﬂ 00111011 .IIH QO01001
~0,BIN 00111111,BIN 00111111,BIN 00010011
LBIN 00111011 ,BIN O

inw-m 7: READ a: POKE USR "m"“+
fai NEXT +

;mn DATA BIN O,BIN liﬂlllﬂﬂ-.ﬁlﬂ 1100100
‘

O.BIN 11111100,BIN 11111100,BIN 11001000
«BIN im&m.‘nm L¥]
8500 RETURN

r

Lines 8000-8500 The ‘user-definable graphics’ routine. Being a Your
Spectrum aficionada, you'll probably realise that this

— |

routing 15 not as good as it could be: Take a look at previous
issues and see if you can improve upon it

9010 LET lev=1: LET x$=" rrsrar
- PPN e rsisise e
H - L] B mE Es e e

" L

‘U220 BORDER 13 FAFER &: CLS

FOI0 FPRINT AT 2,03 INK Zix$: BEEF 14103
FOR =60 TO 30 STEP -1: BEEP .05.f:1 NEX
i h ’FRIHT ﬁT H,l:l; FLAH-I 13 " LY PN

9040 PRINT AT 7,113 *m:m*;m 9,510
pts per hop forward";AT 11,4;"100 pts p

er frog put home":AT 13,3;"1000 pts for

all frogs home"

050 PRINT AT 17,43:"STEER BY THE CURSOR

KEYS": GO SUB BOOO: PRINT AT 20,3; FLASH
I-jc BRIGHT 13" PRESS ANY KEY TO START

m IF INKEY$="" THEN BEEP -1, RND*10+4
0: GO TO 9060

9070 BEEF .1,2: BEEF .1,4: BEEF .1,6: BE
EF .1,6: BEEP .1,4:1 BEEF .1,0

FOHO CLS : RETURN

Lines 0000-30B0  The 'initial start’ routine. The level variable (lev) is sel to
equal one. Line 9030 prints the title on the screen in large
letters and plays a tune belore printing a flashing line
across the screen Lines 8040 and 9050 print the sconng
and conirol key details. Line 9060 plays a random note
while wailing for 3 key to be pressed

SO0 CLEAR 1 SAVE "FROGGER" LINE 1

Line 8080 The "cassette saving’ routine

AIW[IHISEH

i Tl oL e o g 30;’83;’030 Gem Software................ Procom. .
Ameoba Software . s Hewson Consultants . ... ... IFC Phipps ..
AGF . . L= e 96 HESORY . ol St et 102 Quicksilva................
Advanced Software. . ... B0 Incentive Software...... .23/25 Redshift.. L b
BritishMicro ,............... IBC Informsoftware..... ....._... 115 Romantic Robot.
Campbell Systems . .......... 41 Interface Publications........ 18 Ram Electronics. ... ..
Chettah Marketing ...........28 Kelwood ComputerCases.... 49 Rabbit... . ... ... .. . ...
e S G 91 Kempston Electronics........ 54 Richard Sheppard o
T I e N 1021 ‘Eever - s S el 64 Selec.
DRI PN Ao s s o 98 MC Lothlorian.................2 SiliusSoftware.......... ...
Digital Integration ............. 3 MOOGEN- < s s e g 8 Silversoft........... :
DavidHusband............... 94 Microsphere .................44 16/48.. F e TR oy
Durell Software. .............. 8. INHCTON. i s s st e s s a5l 87 Spectradraw . ey e
Discount GamesClub ........ 41 New Generation Software..12/13 Space Age Software .. ... ..
East London Robotics ....26/27 National Soﬂware Library . 109 Treetop esigns
T ) P Y R P 117 Oxford.. .. 100 Videosoft. . e
ElectricSoftware............. 74 PInNacle ..........oooveeenns 78 Valhalla.. o195 AT
PAIMASY. . .5 5veviniinws 32.-’11{114 PEaMAY . . e e R e e T ST Ay 1
Fuller Micro Systems. . , 46 Pnstern ................... 42}?6
Gilsoft PSS .
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YOURSPECTRUM/STACKLIGHT RIFLE COMPETITION

THE VIAN FROV

S.RE.C.C

Forget about programming for thn
competition, we're just looking to pick
your brains. The idea is to dream up a
scenario for a game that will make
good use of the Stack Light Rifle.
Easy? Maybe, but Stack itself has
covered most of the obvious games. In
fact, included with the Light Rifle
package are High Noon, Shooting
Gallery and Grouse Shoot (and the
games freaks amongst you will need
no reminding as to what they
involve!).

The Stack Light Rifle is a bit like
the ultimate in joysticks — all you
have to do is select a target on the
screen, aim at it and pull the tngger
It's as simple as that! Your scenario,
therefore, should involve something
being shot at, whether it be a target in
the traditional sense or some hideous
meanie from outer space —and this is
where we're looking for some
imagination.

Ideas on cassette are OK, but
really it's the basis of the game that's
going to count — rather than the way
you do it. Remember, what you've got
to do is TLM“‘MM L 1O
lmumaﬁlﬂﬂm the

u for the ¢ curht to
*%dart rliﬂ‘ at least

TIAMMNIN2A NY

It's time to unplug your Spectrums and unlock your
I:u w : imaginations ‘'cause it's competition time again. James
hﬂﬁﬂl I .Of Bond, eat your heart out— ifyou’d handled a Stack Light

’”""“’7' how you've “”d the Rifle on the little screen instead of a Walther Automatic

s W progr: -
the Wmi;.h:lm“’ nﬂﬂ’ ﬁ on the big screen, you too would have been a sure-fire

Obviously, if colour and sound figure winnerin the YS shoot-out!
nighly n the plot thenerve the |
evaluators some idea of where these - - .
will be used FIRE. .‘_:Ila.q.'k : un}pcmu-n,

Senders of the top 25 scenarios will OF SUPNREST NI,
each receive a Stack Light Rifle “. H H""hhtnc Place,
package. And it's even said that if Once you've sorted out what your London W1
your ideas are good enough, there’s a ideal Stack software package would Latest date for entries to arrive is 25th
chance that Stack might base a contain and have written it all down, May, 1984, The judgement of the
package around them. Who knows of simply bung it in an envelope and fire  panel will be final — no arguments,
the untold riches, etc, etc . . . it off to the following address: d'ya hear now!! EIs

119



S CIRCE

Amongstthe fearand loathing ofthe bright lights of London’s West End, Phil Z Manchestergets

hoton the trail of Prism’s robot revolution optimist, Grahame Daubney.

The Hippodrome, Leicester
Square: Strains of Richard
Strauss and the Star Wars
theme, scantily clad
irrelevant go-go dancers,
William Woolard (the tall
one who used to be on
Tommorrow’s World now
reincarnated as a computer
salesman). The selling of
microcomputers gets more
and more like the recording
business every day — the
only thing missing is the stars
Programmers are usually too
spolty to be sex symbols and
the double-breast suited
salesmen are just too sexless
The Prism group know this,
s0 they import a few dancing
girls and make their play ina
trendy disco in the heart of
London's West End night-life
fantasy world.

A public relations person
explains that it's the only
place where they have enough
room to show off the robots
— 80 that's the reason why
media hacks are to be found
hanging around, drinking
Prism’s free booze under the
laser lights! These proved to
be a liablility later on. The
digital stars, the Androbots
that Prism is importing from
the good ol’ US of 'merica, sit
at the end of an invisible
infra-red thread remote from
their Apple brains. Lasers
and infra-red
communications do not mix.
Result = confused robots. Or
maybe it was the go-go
dancers; after all, *Robots
are people too"" says the
slogan

Instead of a demonstration
of robotic dexterity, like
humans, the Androbots sulk,
their ‘thoughts’ restricted to
pre-programmed recilations
of ‘Forward’, ‘Left’, “‘Right’,
‘Stop’ when a convenient
button on their plastic heads
is pushed. All in all — not
very impressive for £1500.

The scene shifts to Prism
headquarters near Old Street
station in north London.
Topo, the sulking robot is still
wandering up and down
sayving ‘Left’, "Right’, but
doing little else. Grahame
Daubney, Prism’s director of
new developments deftly
sidesteps thrusting questions
about Androbots, Micronet
and Prism's future.

"1 want to get to the
situation where robots are
usable by any member of the
family,” he explains. “He's
still first generation but he is
pretty sophisticated,”
Daubney added, pointing at

Does Graham Daubney dream of electric sheepT

ANDROGENESIS

the errant Topo.

Why ‘he™?

*“1 call him *he’ because he
has taken on a character
Atan has spent a lot on
research trying to find out
why Pacman was so popular
They discovered that it was
because women liked it. The
same goes for robots.
Whenever we take Topo out
somewhere the biggest
reaction we get is from young
women — they think he's
cute

*“I think robots will bring
more women into
computers,” Daubney goes
on, Prior to joining new wave
computer group, Prism,
Daubney was at Atan, A
remnant from those days still
sits on his desk top — an
ancient Atari computer. 'l
still use it for spreadsheet
work — I'm used to it.”

Daubney is convinced that
robots are going to be the nexi
big thing although the mass
market 1s still some way in the
future, The first assault is
going to be on the education
and development market. *°1

see it as being a way of
bringing computers to more
people, especially young kids
They get very bored with just
screens. ™

“What we are trying to do
is to find potentially useful
applications rather than just
playing around. We're not
trying to advance technology
— we want to advance the
applications,”

Down to nuts and bolts
when do we see robots for the
Spectrum? Prism is the
leading distributor for the
*handwarmer’ so has a vested
interest in selling add-ons. At
the present stage robots are
very much the computer
peripheral (although Topo
has a *brother” with an on-
board processor — Bob,
which stands for *brains on
board’).

“We're working on the
Spectrum interface at the
moment where it will act as a
base station, through
Interface 2. But we need to
develop the software and a
communications protocol
We could do the low level
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software in a few days but we
want anyone o use it

“We want to latch onto
Logo as the mode for
controlling it.” Logo is the
language developed in the US
by the Massachussetts
Institute of Techn ~|L:-|.1:'. lor
teaching children about
programming. One of its
features is the ‘turtle’ — a sort
of on-screen robot that can be
commanded through the
kevboard. Daubney also
suggested that Forth may be a
good language for handling
robots but was noncommittal
about producing a Spectrum
interface

He was also cagey about
putting a launch date on any
products that might bring
robots into the Spectrum
world, and was equally non
committal about future
developmenis of the robot
itself. Topo has no arms —it’s
just a sort of mobile speech
synthesiser at present

What about an ‘arm’ so
that it can pick things up”

“That's one of the things
we are approaching,” he
parried. If someone comes
to us with a good idea we may
be able to help them and this
15 reflected in our recruitment
policy. We're looking for
people who maybe got their
first computer a few yecars ago
and have made their own add
ons. Some US software
houses are recruiting artists
and poets now to stimulate
ideas.”

Allin all, the Androbots
(incidentally, designed by the
man who started Atariin a
garage and sold it to Warner
Brothers for a fortune before
the rot set in) do not
overwhelm one. They don't
do much — especially in the
company of laser beams and
go-go girls

The real clue to the reason
for Prism’s interest may. in
fact, lie in the publicity
handout for the beasts. One of
the small number of uses that
they mention, after mowing
the lawn (unlikely) and
cleaning the carpet
(unbelievable), 1s as a
‘promotional” aid. But it's a
sad fact that Prism would
probably have attracted as
much attention with just the
go-go girls (who didn't appear
to be unduly affected by laser
beams). A shame their link
with new technology is so
lenuous

Oh, and don't hold your
breath waiting for a robot to
plug into the Spectrum. EIS
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GRAFPAD

for Sinclair Spectrum . . . Drawing into the future!

THE GRAPPAD comes
Jramm pecial Keybomgg, Overlay, Plug. Lig ¥
Urse B ooimg d‘h NS manual 1 I 1 il

all af¥ha ugUakoioiiggality expected fron
CTHIT!SH MICRO!

wilch on your

ind conngcl

ENTER, then start the

casselle player, place

the keyboard overlay,
and by the time you are
ready, the "MENU" will
Nash on to your screen!
Usage? Well thore i

o
AS MANY USES AS YOU CAN IMAGINE
by first following our easy manual_then in
no time, you will be able 1o utilise as you
Think besi!

A UNIQUE PRODUCT that wilt
exciiement!

o

.

oW TO ORDER BY POST
BY TELEPHONE. (0823) 48222 L

* Dealer inquiries welcomed

* Special discounts to educational v om .
authorities & government wec andy . OVERSEAS ORDERS
departments 3 horcd :

* Export inquiries invited i

BRITISH MICRO e = —" I
TEQDTHONGHDUPCOMPANV 'f;{*' BisioH RO ol

697 48979 TEL EX: 46074 9

& INQLIRE ABOUT BBC VERSION

X
™ =
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h
ARTIC COMPUTING LTD

Main Stresl, Brandesburton, Driffield Y025 8RL

Creques and PO's payable to Artic Computing Lid
Desatar pouquiries aenlc ormn
Access and Barclaycard welcome

WARNING: These programs ane sold according 1o
ARTIC COMPUTING LTD's terms of trade and
conditions of sale Lops of wihich ams avislalde on
L Tt

Send S.A.E. (9in. x Bin.) tor FREE catalogue of

our wide range of programs.

-
= L
L] g
N
a g - Sendeshurion, Uriisid YOS ML

A N N S S S . .-
To: Artic Computing Lid, Main Street

W Please supply
. * Chacjise tod (olal amount enclosed €
hm

§ o =

* Plaase delele of complete as apphicabie




