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Subtle Shades Of Colour Simulation

SUPER GAME DISSECTION ENCOUNTERA  C L O S E

• Of The Testbench Kind



All gamesonly &IIIVER0
Selected titles available at E 5 . 9 5 c  1  —  —
Boots, W.H. Smith, J. Menzies, Laskys I n c  VAT and P & P W
C
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and all good computer stores. f o r  a free catalogue
Dealer enquiries welcome Tel: 01-748 4125 s e n d  SAL.
Silversoft Ltd, London House, 271/273 King Street, London W6.
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15
Joystick Interface DIY Adding
Sinclair-type 'sticks to the buffer
shown in YS I —details from
Stephen Adams.10
Synthesiser Control
Sam and
Simon
Goodwin wire
up their
Speccy to a
Casio VL-I,
with some
surprising
results!

48
Adding Zip — Part Two Simon
Goodwin pours out the complete
listing of his ZIP Compiler.55
Dumps of Distinction A natty
screen dump from Andrew Pennell
that simulates colour with shading.10
3D Plotting — Part Two Damir
Skrgatic puts symmetrical figures
into perspective on the Spectrum.

ILl HE BENCH

10
Your Flexible Friends
Stephen 1
Adams
explores two
ways of going
floppy on the
Spectrum —
with the M I
and Viscount
drives.

GO
Jet Set Willy The complete room
plan for Matthew Smith's latest
thriller, plus playing tips from
Sue Denham and dirty tricks
from Hacker Pennell.

CAL USER

30
Quentin Lowe finally gets a
chance to take the QL for a spin —
on a day trip around Cambridge.
Take a look at its power. precision
and performance.

RS
Frontlines 5
Control centre of the Spectrum
universe — hard facts, soft
speculation and Projects.

Top 20 Games 1 5
This months chart as voted by
you the readers.
Forum 1 7
Points, programs and
petulance. from the postbag
Routine Stuff 2 1
For arcade addicts — window
on a maze. More magic code
from cite supremo. Toni Baker,

Spectrolysis   2 6
!an Beardsmore mulls over
adding RAM chip select and
suggests what to do with your
Stack Error Pointer.

Subscriptions 2 8
Don't waste time kicking the
'Sold Out' sign, take a sub.

Spectrum Soft 5 2
Thanks to the Bangor
Computer Club for judging this
month's batch of 'newie'
games.
Rumbles 5 8
Durrell attacked over violence:
nothing from Quicksilva:
Rabbit's in The Pit; Camell's
adventure plans. Ron Smith
reports.

Paper Data 6 7
Peter Jackson — our
'Attenborough" of Speccy
derring-do — looks at some
adventure programming books.

Program Power 7 8
The name's changed but the
game's the same — the YS
annotated key-tapping service.

Circe 8 8
Paul Walton tackles Imagine
— with the assent of Everiss
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FOR SPECTRUM 48K

CONQUEST
C O N Q U E S T  A tactical game which even veteran
players will find both challenging and rewarding.

Mediterranean Europe is divided into grid squares. Your
aim, as Emperor, is to gain 100 squares of territory as quickly as
possible — at the same time dealing with Barbarian counter-
attacks, plagues. civil war and rival Emperors.

5 levels of skill, plus a continuous 'Conquest game where
all the difficulty levels are thrown in together.

3 D  B A T  A T T A C K  An all action. 3 dimensional
maze game where you gather up blocks of gold, at the same
time pitting your wits against vicious vampire bats whose
only purpose in life is to locate, hunt and kill you.

4 levels of skill. At each level the game gets faster and
more complicated, and the vampires more dangerous.

FOR SPECTRUM 48K

alD

AFTER THESE
THE REST IS KIDS STUFF

Are you ready for CheetahSoft?
There's only one way to find out.

But be warned: these vampire bats know
a good meal when they see one. And our
friend with the
scythe has had years C

heetahSoft
of experience

So don't play unless you're ready
to play the game for real. Because you'll
find there's one sure thing about
CheetahSoft: Soft we're not.

£6.95 at all
good stores.



RAINBOW'S SPECTRUM
PROGRAMMABLE

JOYSTICK INTERFACE
WITH SOUND

NOW IMPROVED
*  T h e  keyboard is NOT disabled when using the Joystick,

*  Y ou  can have a Through Port -  See Below.
•• 1 . •  'ea;.,2E-S

PROGRAMMABLE - AanYia any loyslick position to represent any key on
the Board -  mthout Ave & or bear% o r lapes
, nables use ot ALL Software

tern al mic ratrup amplifier boosts Spectrums
beep with simple connection to ear or miC socket
All joystick posrlions are programmed simply by
selecting loystrok position pushing desired key On
spectrum releasing toystick. and then the key

ADAPTABLE -  A c c e p t s  diagonal positions

UNIVERSAL -
AMPLIFIED SOUND -

EASY 'TO USE -

ONLY E24
Extra for
Through Port ,' E3
plus El p&p.
:his is a top quality product with guarantee

Send Cheque or P.O. to: Ra inbow Electronics

Glebe House,South Leigh,Viltney,Oxfordshire OX86XJ
Tel. Witney (0993) 5432 Y . S .

PriendlyPace
MICRODRIVE UTILITY

M nITOR
P 0  B o x 442 London NW7  2JF
Phone: 01.959 1787
Cable: MONITOR London NW7
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wo r e  aro Off A i r 440,101r

Woken from
eternity by a mad
archeologist and armed
only with a spade you
must bury the spirits in the
masonry of the Pyramid if
you are ever to read the
cartouches and return to
your golden sarcophagus. 4
Spectrum 48K £ 5 . 9 5

S P E C I A L
PERMIIONS

This graphic adventure allows you to pick
your own specialist team. Evade the German

patrols in order to locate, photograph,
penetrate and eventually destroy a germ
warfare research centre, stealing the top

secret cultures on the way
Spectrum 48K E  5. 95

P A T R O L  Fast and furious.
Eight different screens test your

lightning reactions as you attempt to
wipe out the aliens in a devastating

crossfire from surrounding tanks_
High score table. 100
0
.
1
0 
m a c h i n e  
c o d e .

Any Spectrum £ 5 . 9 5
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loo-Guniurtie A n y  Spectru m ESA'S
Bedlam Blaster A n y  Spectrum E5-95
Beetternama A n y  Spectrum E S. SO
Please send me my FREE colour catalogue

made payable to MC Lothlorien.

Spec id,' Operations ABK Spectrum E 5. 95
Mummy Mummy 4 8 K  Spectrum C5• 95
Gnd Patrol A n y  Spectrum ES. 95
Micremouse A n y  Spectrum E 5 95
i er.._1()se a cheGuelP 0 tor
Please debit my Access AFC No.
Name
Address

ag ar& 111- I
• SU 5294

Post to: PAC Lothlonen. 56a Park Lane, Poynton, Stockport. Cheshire. S W  I R E
Tt4 P or nion tO6251 876642 m o r e  a c t i o n  f o r

I L I T I I H I L O R I E 1 1 1 (  1% y o u r  money
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T A S W O R D  T W O  T HE WORD PROCESSOR 4
f
r

64 CHARACTERS PER LINE ON THE SCREEN AND TO PRINTERS!
MICRODRIVE COMPATIBLE — instructions supplied

- The n u mb e r  o f  on-sc reen prompt s ,  t oget her  wi t h  t h e
excellent manual,  mak e  i t  ideal  -  ev en f o r  an  absolute
be gi nne r "

What makes a word processor more or less versat ile )s its
control features. Tasword Two offers an impress ive selection
and t he t ut or  program succeeds i n  demons t rat ing t hem
adm i r abl y , '

"Tasword is showing a degree of sophist icat ion that business
computers took many  years to develop.

WHAT MICRO P °Globe
,  1 9 6 3

TASWORD TWO The Word Processor*
Your Spec t rum becomes  a profess ional wo rd  processor

with TASWORD TWO. TASWORD TWO gives you an amazing
64 characters per line on your screen. This is ideal for standard
A4 paper and TASWORD TWO print s  y our tex t  jus t  as  i t
appears on your screen.

Tasword Two drives the f ollowing interfaces.'
Cobra RS232 I/0 Port A D S  Interface
Euroelectronics Interface K e m p s t o n  Interface
Hilderbay Interface M o r e x  Interface
Sinc lair ZX Interface I  T a s m a n  Interface

The same program drives these interfaces. A short easy to fol-
low set of  instructions takes you through sett ing up your Tas-
word Two to drive the interface you have or choose to buy
.Tasword Two also drives the ZX printer.

Tasword Two is readily  adapted for the microdrives to give
super•fast saving and loading of  both program and text, The
inicrodrive inst ruct ions are supplied wit h t he Tasword Two
manual.

0 3 - 9 0  fully inclusive mail order price.
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ELECTRONICS AND COMPLMNG November 1
9 e 3

TASWORD TWO TUTOR
TASWORD TWO c omes  c omplet e wi t h  a  manual  and a

cassette. The cassette contains  y our TASWORD TWO and
TASWORD TWO TUTOR. This  teaches you word processing
using TASWORD TWO. Whether you have serious applications
or s imply  want  to learn about  word processing, TASWORD
TWO and TASWORD TWO TUTOR make it easy and enjoyable

TAS WORD TWO E2 Demonstration Cassette
See for yourself  the powerful features of TASWORD TWO

Send just £2 for the Tasword Two demonst rat ion cassette, A
voucher is  inc luded wh ic h  gives  y ou E l  o f f  t he price o f
TASWORD TWO

Atik

All prices include VAT and post and packaging

• Ava i la b le  f ro m  la rg e r  b ra n ch e s o f  Bo o t s

For further informat ion on all these products  send an 5.8.e.
with "Tasman Brochure" writ ten on the flap.

Send cheque•P.O. or Access number with order.
Telephone Access orders: Leeds 105321438301

4 :0

TA SPRINT
A mus t  for dot  mat rix  printer owners !  Print  your program

output  and list ings in a choice of five impressive print  styles.
Drives all the printer interfaces listed under Tasword Two and
all dot  mat rix  printers  wit h bit  image graphics  capabilit ies.
You can also use TASPRINT to print Tasword Two text files.
TASPHINT gives your output originality  and style! Send s.a.e.
for brochure which includes TASPRINT output.
E 9 . 9 0  fully  inclusive mail order price

TASWIDE — 64 characters per line!
A mac hine code ut il it y  program.  TASWIDE doubles  t he

informat ion t hat  y our  own programs  can display.  Mak e a
s imple c hange t o  y our  pr int  s tatements  and y our  out put
appears on the screen at 64 characters per line instead of the
normal 32. Both print  sizes can be mixed on the screen. 16K
and 48K versions supplied on the same cassette.

E 5 • 5 0  fully inclusive mail order price

TASMATH 1
Mathemat ics education. Three programs on one cassette

TASIMED - s imultaneous equat ions
TASOUAD -  quadrat ic equations
TAS-TRIG -  t rigonomet ry  of right  angled triangles.
Available f or  the 16K and 48K Spec t rum and f or  the BBC
mo d e l  B

E 5 . 9 5  fully  inclusive mail order price

TASMAN PARALLEL PRINTER INTERFACE
Plug into your Spectrum and drive any printer fitted with the

Centronics s tandard parallel interface.  Suppl ied complete
with ribbon cable and driv ing software. The cassette includes
LLIST. LPRI NT,  a n d  t e x t  s c reen c opy  s of t ware f o r  a l l
centronics printers. The user changeable interface sof tware
makes it easy to send control codes to your printer using the
method so successfully pioneered wi t h  Tasword Two.  The
cassette als o contains  fas t  mac hine code h igh resolut ion
screen copy sof tware for Epson, Star, Seikosha, Shinwa, and
Tandy Colour Graphic  (in colour! ) printers. Send s.a.e. f or
brochure which inc ludes sample print -outs and a full lis t  of
printers s upport ed b y  sc reen sof tware.  Compat ib le wi t h
microdrives .ZX Interface 1.

E 4 5  fully  inclusive mail order price

TASMAN RS232 PRINTER INTERFACE
Specificat ion and sof tware as  above but  drives  printers

fi tted wit h the RS232 standard interface. A low cost route to
print ing -  especially suitable for use wit h the Tandy Colour
Graphic printer and the Brother portable t ypewriterprinters .
Supplied complete with cable -  please specify whether 4 pin
DIN or 25 way D plug required.

E 3 8  fully inclusive mail order price

TASMAN SOFTWARE
Dem v c

SPRINGFIELD HOUSE
HYDE TERRACE, LEEDS LS2 SIN
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FAIR PLAY
Many feel that one ot the best
exhibitions around is the
Computer Fair that's held at
Earl's Court each year. and
1984's effort should be no
exception. It always gets
pretty jam-packed, but this
time the organisers are doing
a PCW and dividing it into
two distinct sections — home
and business. Not only that,
they've opted for a 'Business/
Trade Only' day so that
'serious' people won't have to
contend with the expected
army of enthusiasts (the
organiser claimed, all told, an
amazing 50,000 for last
year's bash).

Sinclair Research will, of
course, be there (after all
that's where the Spectrum
was unveiled in 1982) and
this year we may even catch
a sight of that legendary
beast, the Abominable QL.
Other than that there'll be all
the usual Sinclair Research
bits and bobs — the Speccy,
ZX Microdrives. Interfaces 1
and 2, Z X Printer, and a
wide range of software
cassettes. Sinclair Research
will be gleefully taking orders

The Computer Fair at
London's Earl's Court will be
open from 10.00am —
6.00pm on June 14th
(Business/Trade only), then
June 15th and 16th (same
times) and from 10.00am —
5.00pm on June I 7th.

EXPANDABLE
MOTHER

Currah has delved yet further
into hardware with the
release of an expandable
motherboard.

It's called the MicroSlot
and Currah say that it has
two adjacent slots which
allow for easy connection of
any chosen combination of
accessories — such as a
printer connector, ZX
Interface 2 or even a Currah
MicroSpeech. By stacking
MicroSlots in a row, the
Speccy system can be
expanded as far as the power
supply will let you.

The *Spectrum black' unit
comes as a prism-shaped box
and will be available either
direct from Currah, or
through national retail outlets
— price E 1 4.95.

• • • • • • !NE
OLYMPIAN FEATS

Believe it or not, there really
are people who sit around
waiting in breathless
anticipation of the next
Olympic Games. And if you
are one, then have we got
news for you! Because now,
not only will there be hours
and hours of it on the telly,
hut you can also gen up on all
the statistics with the help of
your Speccy.

Storm Software has
brought out a double cassette
Olympics 84 package to
coincide with this summer's
goings-on in Los Angeles. It
contains a computer database
of Olympic results, facts and
figures, including all medal
winners from 1896 to 1980
— by country and with all
their winning scores. This
means your average sportsnut
will be able to examine all the
results b y  year, individual
sport or event, by Gold,
Silver or Bronze medal
winner or by any
combination of the above.
There's also a History option
which illustrates how the
results in an event have
improved over the years, and
it encourages males to
commit chauvenistic suicide
by allowing one to compare
the relative performances of

REIMER PICTURES
If all you ever wanted for
Christmas was a decent
monitor, then Compuser
might just have come up with
what you're looking for.

Hi stor i cal  r esul ts are com par ed by year  and num be r  of
m en and w om en.  O ther  com par i sons  can be m ade by
c ountr y  and w i nni ng scor es.  This also m akes it easy to see
how  r esul ts have i m pr oved over  the years.

women against men.
So, if you think that Coe,

Ovett and Cram are set to
excel, then perhaps you'd
like to take a look at when
Great Britain last won three
Olympic gold medals in
middle distance running or
even when it won three gold
medals in any athletics event.
With this package, all is
possible.

Included with the two
cassettes is a booklet which
gives an amusing anecdotal

Nlew-ish to the computer
scene. Compuser has
designed what it claims is a
family of high-performance,
British-made colour monitors

Com pus e r 's  Br i t i sh-m ade col our  m oni tor s  are r easonabl y
pr i ced and can be suppl i ed w i th car r yi ng handl es  on r equest.
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account of the world's most
famous 'shamateur' games
event — from 1896 in Athens
through to Moscow 1980.
And a further bonus is that
with the Input cassette you
can add the names,
nationalities and times of all
the 1984 medal winners and
compare them with those of
1980 and 1976.

For more words on this
enterprising package, contact
Storm Software on 0935
813528.

to suit all pockets and
demands.

The 14-inch standard
resolution composite monitor
has two inputs. RGB/TTL
and PAL encoded composite
signal. with separate sound
outputs which make it
compatible with any
computer that has RGB
monitor output or composite
signal output — so it's
capable of being driven from
a Speccy either through an
interface unit or directly via a
simple modification. It can be
used with a VCR, to display
either tape or TV picture.
The monitors are supplied in
attractive cabinets (it says
here) and can be supplied
with carrying handles on
request.

The standard resolution
monitor costs E265 plus
VAT and is available direct
from Compuser Ltd. You can
phone the company on 0689
46116.



BEYOND SOFTWARE
Beyond. has just launched
three new games for the
liddle 'ol Specey. the first of
which it reckons will take
adventure players by storm.

It's called Lords of
Midnight and, according to
the description. it's not
actually an adventure at all.
but — rather — an 'Epic*.
The idea is that, unlike other
adventures. you don't need to
restrict yourself to just one
character and your routes are
no longer dictated by the
programmer in advance. This
program knows where a given
character is on the map.
checks the direction he is
facing and draws the whole
scene. foreground to
background, in perspective.
Thus, every time you leave a
location and return to it from
a new direction. it'll be drawn
again with a different
background: and every time
you move forward, distant
peaks become mighty
mountains and houses grow
into great towers, flanked by
forests. This is all made
possible through (it's
claimed) a new programming
technique called landscaping
which gives the program a
possible 32.000 views.

The idea of the game is to
gather armies from the
various people you meet: you

COOLING
THE COSTS

Is your home so cold during
the winter that you don't just
suffer with frozen pipes and
frost on the inside of your
windows, but you actually
have to defrost the dog in the
mornings? Yes? Then maybe
you'd be interested in a
program from Brane
Software that's snappily
entitled Cut Your Heating
Bills. It can calculate savings
from double glazing. cavity
wall insulation, wall, floor
and roof insulation, and
change of fuel, heater,
ventilation or thermostat
setting. It can also compare
true costs of different fuels
and you can enter any
combination of different
insulation materials: results
can be saved on tape or just
printed out.

The program runs on the
48K Spectrum and is
available through mail order
and costs E7.95 from Brane
Software. Phone them on
0736 72562.
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have to convince them to join
you. hut of course there are
some who are simply enemies
and must be destroyed. As
the force splits to defeat the
evil Witchking Doomark you
can see the dramatic
happenings through the eyes
of each character. There's an
accompanying 32-page
booklet which includes a map
of the land and the game
should retail for around
E9.95.

The second game from
Beyond is called Psytron,
and in it you play the part of
In S pe l l bound you m ust use your  fr og's legs to hop fast dow n
those  steps befor e  Grissilde puts  a spel l  on you!

Psytr on's  view of the Eletula 5 i nstal l ati on.  Ther e 's  ter r or  in
the  skies and under  the fl oor boar ds.

HEINSON'S BEST BOOK
Hewson Consultants, best
known for its simulation
software, picked up the CTA
(Computer Traders
Association) Award for the
best computer book of 1983
at the LET (Leisure and
Electronics Trader) show in
February.

The tome is entitled 40
Best Machine Code Routines
for the ZX Spectrum, and it
contains (surprisingly
enough) no less than 40 nifty
little machine code oddments
for the Speccy.

But it doesn't stop there,
because the 144-page book
also explains what machine
code is and why you should
use it —and how a Speccy's
mind works. Now into its
third edition, apparently the
publication is still selling
well.

All the routines featured
are comprehensively
documented with plenty of
instructions on how to get
things running. Some of the
best include a renumber
routine which handles GO
TO. GO SUBS. etc.. and

a computer ( Psytron itself)
which controls the massive
Betula 5 installation — a sort
of moonbase type set-up. The
computer controls every
aspect of the place. from
defending the base against
evil intruders to assessing
everyone's oxygen needs and
allocating food and work.
The problem is that the base
is being constantly attacked
and bombed from the skies
while saboteurs (of the three-
legged canine variety) run
loose underneath the
floorboards. The aim of the

6

literally every type of scroll
possible.

The machine code listings
have been typeset, which
leaves their credibility
somewhat dubious. The ones
tested seemed to work, but
even after the third edition
there may be errors. 40 Best
Machine Code Routines for
the ZX Spectrum by John
Hardman and Andrew
Hewson costs 0.95,  is
published by Hewson, and
should be available at any
computer oriented bookshop
— friendly or otherwise.
The r e 's  1 4 4  pages to tel l  you
all a bout  m achi ne  code  and
how  to use it.

40 BEST
MACHINE CODE ROUTINES

ZX SI;i6iNUM
111ITll Eirummon TEXT

game is to keep the base
running, and all human life is
expendable in order to
maintain the mighty Psytron.

There are six levels and,
according to the
accompanying booklet,
they've been carefully
designed to take you through
the game step-by-step: you
musift overload your all-too-
human mind.

You may be interested to
know that level six has only
one aim — to survive for half
an hour! Beyond is
challenging players to
achieve this great feat and the
reward is w a i t  for it a
QL. Obviously, the
company's not expecting
anyone to manage it for a
while yet. Anyway, full
details are in the pack. The
game, by the way, sells for
0.95.

Last in the bunch comes
Spellbound, where you take
the part of a frog and attempt
to race down the steps of the
fortress before Griselda the
witch catches you with her
spells, Straightforward stuff it
may be. but there are 12
levels of action to get
through. Spellbound costs
E5.95 and all Beyond's
games should be available in
your shops now.

SOFT
SUPREMOS
Websters Software has been
appointed the first ever
software-only distributor for
Sinclair Research in the UK.
The company has only been
in business for the last 12
months, but it's already
moved fast at building up a
wide base of retail accounts.
Anton Boyes, retail manager
of Sinclair Research, says
that "Software is an
increasingly important part of
our business. We believe that
Websters will help to extend
and improve the distribution
of our products to retailers
throughout the country."

This can only improve
matters for those of us who
want to get hold of the stuff,
and Websters seem over-the-
moon with the idea. It's MD
was heard of remark:
"Sinclair Research are world
leaders in the home computer
market and one couldn't ask
for a more significant vote of
confidence. This is good
news!" Websters Software is
on 0483 62222.



FORESTRY
COMMISSION
Calling all Forest devotees.
Have you been amazed to
discover that yo never run off
the edge of the action
although your map is only
2Km by 2Km? Then grab
pen and paper and
immediately send off for your
Complex Forest map from
Phipps Associates. 172
Kingston Road, Ewell,
Surrey (or phone 01-393
02g3i

PARK IT IN
THE ROM
Parker has moved into the
home micro market with
cartridges for use on the
Interface 2.

Three of the five releases
will be translations of arcade
games: Popeye. Q*Bert and
Return of the fedi — Death
Star Battle. Two others are
completely new. Fresh from
the arcades, Gyruss is a
shoot sem up with a new
perspective. The pilot ship
travels 360 degrees around
the edge of the screen and the
opposing marauders attack
from the centre.

The final release is Star
Wars — The Arcade Game
which graphically re-enacts
the destruction of the Death
Star — taken, of course,
direct from the original fi lm.

Parker hopes to have the
games finished by June/July
for release in August.

New from Electronic &
Computer Workshop is an
interface system which
allows you to slot in, via a
motherboard, all these
interface cards. Available
now is: an output board.
which will equip you with
eight ouiputs for use with all

A I M  AIME' •
NEW 'FACE FOR THE SPECCY
Ram Electronics, the Fleet-
based hardware company.
recently announced the
launch of a new 'multi-
purpose' Spectrum interface.

The device, modestly
named the 'Ram Turbo',
accepts Sinclair ROM
cartridges and two joysticks
of the standard 9-pin 'D'
connector type. At this point
you may be thinking this
sounds rather like one of
Sinclair's own Speccy add-
ons — and you'd be right.

Although the Ram Turbo
is £3 more expensive than the
Z X Interface 2, it looks more
futuristic and has a couple of
extra design features. A
unique built-in safety device
prevents the user from
inflicting expensive damage
on the Speccy — the power
cable can only be connected
once the interface is in place.
The Turbo also offers a full
expansion bus (unlike
Interlace 2) which means

The  futur i sti c  Ram  Tur bo i ncor por a tes  a uni que  bui l t-i n
safety  device.
there are no restrictions as to
what other bits you may be
thinking of bolting on the
back.

"We expect to sell over
50,000 Turbos in the first
three months alone." says
technical director Martin
Shoebridge. "Technically it's
miles ahead of any

ON THE CARDS 1

H e r .  are som e of the i tem s suppl i ed for  you to exper i m ent w i th.

An alternative method to
adding a multitude of cards to
your Spectrum is the USP
way, where one unit provides
the following: the USP-
PROT — which is a
prototype device that allows
the hobbyist to experiment
with building boards: the
USP-232D, a dual-channel
RS232 serial interface: the

ON THE CARDS 2
kinds of switching
applications; an
A/D Convertor, that enables
analog values to be read: an
Optocoupler Input board.
which makes possible the
supervision of alarm units.
detection systems, switches
and time regulation on

7

USP-I/O, a general purpose
parallel interface built around
the Z80 PIO; and the USP-
CENT, a kit for the I/O
board to give you a
Centronics interface.

USP can be contacted at
U-Microcomputers Ltd,
Winstanley Industrial Estate,
Long Lane, Warrington.
Cheshire WA2 8PR

machines a Centronics
interface and a D/A
Convertor that provides the
opposite function to the A/D
Convertor.

You can contact Electronic
& Computer Workshop on
()245 262149.

competitors (surely not a dig
at Uncle Sir C!) but most
people want it yesterday —
not next month."

We trust this isn't just the
latest contender for the
Flying Pigs department.
More information, etc., from
Ram Electronics on 02514
5858.

HOBBIT
HACKERS
For all of you w
h o  
b o u g h t
The Hobbit, avidly read the
book. tried to play the game
and were still confused,
Melbourne House has
published a new book that
could well answer your
prayers (or may alternatively
hring on a few nightmares).

A Guide To Playing The
llobbit splits up into three
sections. The first offers the
reader a broad outline of the
general strategies and tactics
involved, and the second and
third sections give an
increasing amount of
guidance and detailed
solutions to the problems
encountered while playing
the game. Melbourne reckons
that the guide won't spoil the
fun of it all because the
solution is only offered
among many other
possibilities.

The Hobbit may have %von
the Golden Joystick Award
for 'Strategy Game of the
Year* in 1983. but it's really
saying something when
companies have to publish
the Guide to the Game of the
Book just so that people can
play it properly!

A Guide To Playing The
Hobbit is published by
Melbourne House, written by
David Elkan and costs
0.95:  it should be available
from bookshops now.
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KOSMIC KANGA, a muiti screen, amazing, arcade standard original action jdme.
Featuring superbly animated graphics and packed ful l  o f arcade features.
Help KANGA find his space ship so he can return home to his planet.
Leap about buildings, trees, clouds etc., pick up bonuses and throw boxing
gloves at the enemies.
Keyboard or most joystick. 48K SPECTRUM fo r  most other
Computers soon.

Invasinil Force

TACK!S_OF
*PP

TWARE
$PECTR

m s c
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ONLY E5.95 EACH
Available from most good software retailers,
If your local software retailer is out o f stock, send
cheque/P.O. to  Micromania, 14 Lower Hill Rd.,
Epsom, Surrey, KT19 EILT., and we will send your
order by fi rst class post free.

MICROMANIA
DEALERS: PH ON E MICRODEALER UK 0727 34351 OR MICROMANIA (03727)20152

48K Spectrurn plus stack SLR



Author Anton Hinkman
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Berke Bee needs help
defending the hive Fight off
the rnvading swarms, battle
the bees and defend your
Queen
.
'

Author indescomp
Itchy action!

Jump your way out of the
caves wrth Bugaboo the flea
but beware of the fearsome
Dragon as you jump around
The exotic vegetation.

All titles available from Ouicksilva Mail Order
P.0 Box 6, Wimborne 9 .  2 ,  1
7 P Y .

ys. John Lewis,
specialist

,14. Smiths, J. Menzkre. Microdealer,
for All and all reputable

stockists.

48K SPECTRUM
COMMODORE 64

Vic 20 • 3K or
DRAGON

BBC MODEL

An ench a m e  based
around ept o f  Raymond
Bnggs amanngly successful
book

48K SPECTRUM 1 1
1Author. Sandy White

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

SKTHA
OUT
GENERAT•

Author John
Authors Mark
Authors Steve
I 8 C  Andrew

Author Dave Mendes

rs
-P. Hunt, R. Rose. 0, Moore.

A mythical graphic
adventure in the dark and
deadly halls of Earthstone
Castle Battle Dragons,
Vampires, Sphinx. Zombies,
Skeletons, Gryphons and
other legendary beasts to
rescue The beautiful Princess
Paula

ECTRUM

descomp
beneath the

Fearless Fred the Intrepid
Archaeologist searches the
creepy catacombs below the
torrid tomb of •Tootiecarmoon'
for the terrible treasures
amidst monstrous mummies
ghastly ghosts, bats and rats'

yoc'
cD•r

6
4
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Outperforms any Spectrum interface
The unique Turbo interface from Ram gives you aN these

features— and more in one unt
*  A variety of interfaces including Rom cartridges, two 9-way D plugs

for standard joysticks, PLUS full expansion bus at rear
*  Compatible with Kempston and Protek protocols.
*  Works wrth latest Quickshot Mk II auto rapid-fire joysticks!
*  Choice of Rom cartridge or tape caccette software.
*  Instant program loading wtth cartridge software,
*  Built-in power safety device — unique to Ram Turbo.
*  Full one year guarantee.
*  Immediate availabilrty— 24 Hr despatch on receipt of

PO./ credit card details (cheques — seven days).
*  Incredible value — only /22,95.

So don't wait around — simply complete
the coupon and send it to us today

Or call our credit card hot line on 02514 25252. (Access and
Visa welcome).

Ram Electronics (Fleet) Ltd, 106 Fleet Road, Fleet Hampshire
GU1.3 8PA

1.-
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e
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S pec t rum TurboInterface(s)at£22.95
+ 1  p-r-p (overseas orders 53p-4-p)
Quickshot II Joystick(s) at /995
(Only when purchased with Turbo— normally £12.95 -4- Ll p

I enclose cheque/postal orderor charge my AccessAksa for
-

TURBO
-

I I I I
Name
Address

b: Ram B e t
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Trade and export enquiries welcome.



DREAMY SCREENS

SINCLAIRWATCH
Well, the latest deadline for
the first QL deliveries has
come — and gone — and still
(at the time of writing) no
f t t  of the machine itself,
After the imaginative 'End of
February*. came the 'by the
end of March'
announcement, and Sinclair
Research stuck to its story up
to the last possible moment
— and then admitted it
couldn't keep to it (surprise.
surprise). The latest word is
that customers should get
QUed by the dates specified
in individual letters,
estimates which currently
range from the end of May
through to the end of July
(although potentially more
worrying is the fact that the
year of delivery has been
omitted!). An utter sceptic
was recently heard
misquoting the famous line:
"There are three kinds of lies
— lies, all lies and Sinclair
Research delivery dates".

The exact reasons for the
ever-lengthening delays are
difficult to confirm. All those
in the know are keeping very
quiet — well, almost all —
apparently someone in
Ferranti recently discovered
a 'major hardware fault' in
the QL•s design that had
escaped earlier detection.
Other rumours claim that the

operating system. Q r S ,won't fit into the 16 R O M
space allocated — and that
major routines like multi-
tasking and windows are
going to have to be left out.
This may be not come as
much of a surprise to some,
particularly as Apple has
reported difficulty fitting the
Mackintosh operating system
into a 64K ROM.

When (being positive) the
QL is manufactured in
quantity, one thing is sure —
just like the Spectrum it's
going to take time to clear the
backlog of orders. Therefore,
the chances of it being
available through retail
outlets before the New Year
look rather remote,
Naturally, though, the de-
luxe double-page full-colour

i i i i r t s  continue toedi which in

lengthens the queues, which
in turn lengthens the potential
delay, which in turn increases
the interest accruing on the
customer's hard-earned lolly.
To compensate for this loss
of interest, customers are to
be offered a free and
desirable gift of some sort,
the nature of which is still to
be decided. By the look of
things. Sinclair Research
may have plenty of time in
hand to make the decision.
The Spectrum freebie (to
make up for its delivery
delay) was a /10 voucher
towards a ZX Printer or
paper — I don't somehow
think they could use that
again!

Actually examining the
infamous QL adverts with a
bit of honest hindsight reveals
some interesting quotes. For
example, "nothing like it
exists anywhere" — which is
true enough. Also, it suggests
that you "Get yourself a QL
at the earliest possible
moment" — which is
currently likely to be August
(at least according to the
Gospel of Sir Clive). And
then, of course, there's the
evergreen "delivery may take
more than 28 days".

Also mentioned in the ads
is the bit about extending
your credit limit if you order •
by credit card, and the reason
for this is now clear. The
rules of the card companies
insist that money can only be
obtained when despatch of
goods is imminent.
Therefore, if Oswald the
Optimist orders a qL by
Access in, say, April when
he's fortunate enough to have
the odd £400 hanging around
his account, by the time his
QL is actually despatched, he
could well have blown the
dough. Thus, when Sinclair
Research checks his status,
Access will normally refuse
the order and back goes
Oswald to the rear end of the
queue and a sale has bitten
the dust. But u n d e r  Sir
Clive's new wonder scheme,
Access will probably allow
you to exceed our limit by
the price of a L .  Clever
inni

J-1111NT
IT'S DIFFERENT FOR GIRLS

The powers that be at CC S
have, in their ultimate
wisdom, decided that girls
don't want to play the same
sort of games as boys: and
based on this presumably
unresearched piece of
observation, the company's
launched (as far as the
feminist movement would be
concerned) a highly dubious
range of games for the fairer
sex.

Hieksted/Mathsted is a
showjumping simulation of
that well-known event of the
same name — but here the
maths version involves
getting over the jumps only
when the answers given are
correct; could this one be for
all budding Princess Annes?

Jungle Adventure involves
the player taking the part of a
young jungle girl making her
way home through the trees,
while Diamond Quest is
quite simply an adventure
game full of colour and
diamonds — which are, as we

all know, a girl's best friend.
CCS describes the games

as being less involved with
killing monsters and more
concerned with either bribing
or avoiding them — traits
which everyone knows to be
thoroughly femine. Well
aren't they? Just to make sure
we asked a fully paid up
member of the female sex (a
staffer) exactly what she
thought of CCS's gender-
orientated efforts. She said.
"They were boring with no
monsters; I didn't play any of
them for long". She also
admitted that what put her off
most was the words on the
packaging.

Anyway, if this seems to
be your cup of idealogically
unsound tea. Hicksted and
Jungle Adventure retail at
£6.00 each, Diamond Quest
is 0.00. Further details from
Case Computer Simulations
Ltd, 14 Langton Way,
Blackheath London SE3
7TL.

WOT A CAD!

This pr ogr am  shoul d br ing pr ofess i ona l  e l ectr oni cs  CAD
faci l i ties w i thi n ever yone 's  r each.

Now that the 'Computers in
Schools' scheme is really
under way, Number One
Systems has announced the
launch of a Spectrum version
of its AC Linear Circuit
Analysis Program.

Number One says the
version for the Spectrum
came about particularly as a
result of requests from
undergraduate students and
school Science teachers, It

If you consider yourself a
'serious' Spectrum user and
you're into displaying more
than 24 rows of 32 characters
at any one time then, for a
mere E5.95. Timedata can
supply you with a new
software product called the
HI-T Spectrum Screen

claims the program brings
professional electronics CAD
facilities within the reach of
us all_

Whether a program of such
specific use will manage to
sell enough to justify mass
production is a difficult
question to answer, but
nonetheless, Number One
seems to believe in it have a
natter with the people there
on 0480 61778.

Enhancer. This program
gives you up to 32 lines of 64
characters — a total of 2048
characters on the screen;
'form-filling' where user input
can be to any position on the
screen without disturbing any
other displayed data: print
windows for confining any

11

printing and scrolling to any
rectangular area on the
screen; offset printing to
move any characters up by
one to five pixels for
superscripts, subscripts, and
so on, and re-definable print
comma spacing for flexible
tabulation.

HI-T is a fully relocatable
machine code program which
can be used on either I6K or
48K Speccys (with or
without Microdrives) and is
available for E5.95 from
Timedata Ltd, 16 Hemmells,
High Road. Laindon,
Basildon. Essex SSIS 6ED.





's the fun game of
the year — Trashman.

From the moment you sit
down to play you'll be thrilled by

this exciting, original, laugh a
minute game.

Your job may look easy to the rest god
of the world, but you know the hazards -
speeding cars and pavement cyclists can

both shake you up. Let's face it cars can
be fated. 4 ,

But if that isn't enough you've got the
other problems of vicious dogs, the after
effects of overeating in the transport cafe or one
too many in the boozer.

Not only will you be gripped by the action
you'll be amazed and amused by the high quality

graphics. -
With seven levels of play featuring three

attempts 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
joystick 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 E5.95

Tel: 0225 316924.

•
FREEPOST,

Bath BA2 4TD
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SOFTWARE FOR
SPECTRUM AND ZX81

OUR POLICY
We aim to create programs which you will keep on using until your
computer wears out You won t find our programs in the top ten and
you wil l  look  in  vain for colour adverts and fancy packaging
Nevertheless we have built up a solid following of discerning users
in all pans of the world Read the reviews of our programs if you'can
find them We nave been consistently praised for quality, originality
and value for money

WHAT DO YOU GET?
The bulk of  our cassettes are now made by the factory which
produced the Horizons tape Programs  are recorded twice and
carry on the reverse side an audio narrative to supplement the
operating instructions Where appropriate, cassettes are accompa-
nied by a comprehensive and clearly written instruction manual
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Name your own teams it you wish (English league provided on
cassette) Rat e  each team f rom one to nine in various success
categories such as  attack def enc e manager.  etc.  Watch t he
season untold Includes knock-out cup option
"Ball by Ball" E 5 . 0 0
Simulates a lest match series or one day international series Set up
your own teams and pool of players (England v Australia provictecli
Rate each player s capabilities as batsman and bowler on a one to
nine scale for qualities such as talent, effort, etc Pick  your teams
and play the match Electronic scoreboard shows progress of a
match Full supporting score card and series averages
"Superplan Generator" E 1 2 . 0 0
Spreadsheet type program with variable column width and variable
number of columns Lets  you sacrifice columns you don't need to
get more lines
"Superplan Pack 1", Business Applications M O O
Ready-made applications programs for sales day book, purchase
day book c as h book and petty cash book
"Superplan Pack 2". Home Computing £ 7 . 0 0
Ready-made applications programs for home budgeting, nutrition
tables, car running costs and bank statements
"Superview" E 5 . 0 0
Simple but effective information display Up to 42 pages of text and
low-res graphics Access pages on demand or run in perpetual
'slide-show mode Full facilities to create your own pages and build
up an information library on cassette.

16K SPECTRUM
"Superdraw" E 5 • 0 0
Create hill colour high-res pictures and store them on cassette tor
use as titles or background screens in other programs Or lust have
fun doodling and build up a cassette library of your creations Slide
show option allows you to review pictures stored on Cassette.

16K ZX81
Here a  selection of titles still available for ZX81 Send  s.a.e for
illustrated catalogue Thes e  are t he ZXBI  equivalents  of  t he
Spectrum programs described above. Although similar in concept
the specifications fall short  o f  t he descript ions given f or  t he
Spectrum
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"TEST-MATCH" F o r e r u n n e r  al -
B a l l  b y  B a l l "  
£ 4 . 0 0
"VIDEO-PLAN" F o r e r u n n e r  of "Superplan" E 7 . 0 0
"VIDEO-AD" F o r e r u n n e r  of "Superview"
"VIDEO-SKETCH" F o r e r u n n e r  of "Superdraw" E 7 . 0 0

Many independent computer shops now stock our products but we
continue to supply by  mail order on an off-the-shell immediate
delivery basis Prices include VAT. post and packing in U.K Add a
bit tor postage it  you live in Outer Mongolia. (Note • "Day  of the
Match not  atraoab"P w e  October 1983)

VIDEO SOFTWARE LTD.,
Stone Lane, Kinver, StourbnOge, West Midlands.

Telephone: 0384 872462
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No more chart fantasy h e r e  it is, the first popularity
listing to be based entirely on the loves, loathings and
prejudices of Your Spectrum readers.

As promised, our hopelessly inadequate prize of
three current software releases goes to the first name
out of the bag — which this month is Carl Tanner of
Portsmouth in H ants. Thanks Carl, and everyone else
who took the trouble to send in the polling slip below.
KEEP 'EM COMING!

You'll notice there's an extra section on the slip —
that's right, we've introduced a second 'chartette'
entitled Top Turkeys. No guesses what that's all
about, just tell us your three all-time dog games and
the executioner will do the rest.

I I I IMEIMIEME11110111•11111•1•1•111••

: YS TOP 20 HEADER PM
•  •
•  •
•  M y  top five raves on the Speccy are. •
•  1  •
•  2  •
•  3  •
•  •
•  4    •
•  5  •
•  •
•  M y  top three dogs on the Speccy are: •
•  1   •

•  2   •
•
NO •
•  3   •
•  I  understand that the Surgeon General has 1 1 1
I I  d eem ed  these charts l o
b e  h a z a r d o u s  
t o  
m y

mental condition. •
•  •
III Po s t  with haste to: I I
111
 •  YO U R  SPECTRUM CHARTS •.  1 4  RATHBONE PLACE •
E  L O N D O N  WI P 1 DE •
III •
•  •
•  •
•  •
•  •
•  •
•  •
1 1 . • • • • • • • • • • • • • • • • • • •
1 1
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JET SET WILLY
SOFTWARE PROJECTS

o  MANIC MINERSOFTWARE PROJECTS
DEATHCHASE
MICROMEGA
ANT ATTACK
OUICKSILVA

1 1 FIGHTER PILOT1 1 DIGITAL SYSTEMS
ATI C ATAC
ULTIMATE
JET PAC
ULTIMATE
SCUBA DIVE
DURRELL

g CHEQUERED FLAGu  PSION
CHUCKIE EGG
A&F SOFTWARE
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OF THE MOON
n a A  COMPLEX GRAPHICAL WAR

SI O N KEn a  SIMULATION WHERE THE TASK ISA
I M AG I N E T O  TAKE OVER THE WORLD—STRICTLY FOR MEGALOMANIACS

1 HUNCHBACK1 OCEAN

1 m PYRAMID1 FANTASY
TRASHMAN
NEW GENERATION SOFTWARE
FOOTBALL MANAGER
ADDICTIVE GAMES
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RESCUING YOUR DUMB MATF FROM
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O CEAN A R E  MADE A N  ARCADECONVERSION

I NER WILLY IN HIS QUEST FOR THE
MISSING KEYS, IN 20 BIZARRE AND

COLOURFUL CAVERNS

i
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AN ADVENTURE BASED ON THE
THE HOBBIT B O O K  BY TOLKIEN YOU TAKE THE
M E L B O U R N E  H O U SE PART OF BILBO BAGGINS INSEARCH OF DRAGON'S TREASURE.

ALCHEMIST  A  WIZARD PROGRAM WHICH MANAGES TO #
1 1
'

BLUR THE BORDERS BETWEEN
I MAG I N E A D V E N T U R E  AND ARCADE

SEOUELTO MANIC MINER
YOU CANJOIN WILLY IN 60 MORE
EXCITING LOCATIONS

REMEMBER THE 'BIKE CHASE'
SCENE FROM 'RETURN OF
THE JED!" ALL HAS
BEEN RECREATED

TYOU UILI ' A  1 ,
THEN YOU GO 'STAR-TREKKING
AROUND, COLLECTING GEMS

FROM OTHER WORLDS

A 3D FLIGH SIMULATION
j  PROGRAM THAT SITS YOU

yBEHINDTHE CONTROLS OFA FIGHTER PLANE
A FULL-GRAPHICAL ADVENTURE IN

AN ARCADE FORMAT, BUT
WATCH OUT FOR THE

WANDERING GHOSTS'
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PUT ON YOUR WET-SUITAND

SEARCH OF PEARLS AND
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GREATEST TRACKS IN
THE WORLD

- F A R M E R  GILES HAS TO ROUND UP
t i O r  A L L  THE EGGS BEFORE THENASTIES GET OUT AND EAT UP ALL

THECORN BEWARE OF THE CRAZY DUCK!

I
A FAST MOVING ARCADE CONVERSION

THAT HAS YOU JUMPING THE WALLS
OF THE CASTLE TO SAVE ESMERELDA

THERE ARE 120 COLOURFUL
ROOMS AND ALL YOU HAVE TO DO
IS COLLECT THE CRYSTALS — THE

TROUBLE IS ITS RAINING ALIENS
TRY AND EMPTY THE DUSTBINS IN THE
FASTEST POSSIBLE TIME, AVOIDINL1

SNAPPING DOGS AND KILLER BICYCLES
AND DON'T DRINK I M H I  P
A SOCCER SIMULATION WHE E YOU
HAVE TO TAKE YOUR TEAM THROUGH TO

THE LEAGUE AND FA
CUP FINALS



DINKY DIGGER
Its super-fast, furious and
as mean as they come.
(Spectrum 48K)
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XANAG RAMS
Over 5,000 permutations
in this game of skill for all
ages.
(Spectrum 16K148K BBC 'B'
Electron CBM 64)

Available nationaltylrom r e t a i l e r s  and all good muttiples,_
= I

Please write quantirles requered en boxes prowled P l e a s e  Postern
People post me:

I l
lAddress   X a n a g r a m s

1 2
1Dinky Digger

and state computer t yp e

Name

POST TO Postern Ltd., PO. Boat 2, Andoversiont Cheltenham,
Glos G154 5SW Pcnteln a hra y‘ on the look out too any new
Karne s yo u  m g h t  h ave  d e ve lo n n d

I  POS'IsERN total o r  access N o

[3
Pengwyn

PENGWYN
As the temperature rises,
strange happenings begin
in Pengwyn's frozen world.
(Spectrum 48K BBC 'B' Electron
CBM64 Spectra video).

Price E6.95 each
(f795 for 6verseas mail order)



SOFT ROM
CORRECTIONS
Concerning your article on
the Soft ROM by Mike Lord.
Having built the project. I
discovered that 64 x I (41641
DRAMS would not work in
the circuit as given. The
problem arises from the Z80
refresh system which only
puts out a 7-bit refresh
address (AO to A6); 4164s
require an 8-bit refresh (that
is. a 256 refresh cycle).

My solution was to ensure
that address lines AO to A6
are strobed by RAS and A7
to Al3 by CAS. A l4  and
Al 5 are 'don't care'.

Unfortunately, anyone
wishing to use this project to
upgrade to 48K will not be
able to do so without
changing the refresh system.

Also, when using the Soft
ROM with a 48K Spectrum.
I would recommend an
external Sr supply using the
9v line from the edge
connector to drive it.

I've designed a double-
sided PCB for this project:
any readers interested should
write to the address below.
P Giblin. 99 Staley Hall
Road. Stalybridge.
Cheshire SKIS 3DP

INCOMPATIBLE
LPRINT
Although I find your
magazine generally very
good, one of your articles
contains an inaccuracy which
has caused me a lot of
problems.

In the article 'Getting into
Print' you state that the Z X
LPRINT works with the ZX
Microdrive, which is not true
at all. I have both these items
and they will not work
together. or rather the ZX
LPRINT works, but the
Microdrive won't while the
ZX LPRINT is connected.

I contacted Euro-
electronics (makers of the
ZX LPRINT) and after
much evasive talk the
company finally conceded
that the product is
incompatible with the
Interface I unit. They do
offer an adaptor at E4.50
which allows the ZX
LPRINT to be switched out
when the Microdrive is in
operation: but will this allow
such things as CAT#3:1 —
doubt it!
David Leckie. Fort William

ANT ATTACKS
I'm writing to you about this
fantastic competition which
you held, together with
Prism. When I read the rules

I hastily got out my copy of
( original )Ant Attack and
proceeded to battle my way
through the different levels,
finally reaching the magic
tenth level. Great. I thought,
only another three times and
I've cracked it. But wait
what's this, on the second
time she was in the same
place. So off we went again,
the intrepid rescuer in search
of his damsel, and eventually
after about twenty attempts I
finally found all four places
( The Forum. The Oxymine.
Artant's Villa and Droxtrap,
by the way). Now all I had to
do was wait until 30th March
and answer the next part.

Finally 30th March arrived
and I quickly grabbed The
Daily Telegraph off the
doormat and hastily scanned
the classified ads. Alas I
couldn't find it. so I browsed
through all the pages as the
time slowly ticked away. But
still I couldn't find it so I
rushed out and bought a copy
of The Guardian and there
on page 25 sat the ad. I
quickly read it and loaded up
my copy of (original) Ant
Attack yet again, and
searched high and low for the
mysterious object. after about
two hours I found the box
marked AMMO ' .

Now. I thought, I  just have
to wait until noon to ring
through my answers. But oh
no!! T e le c o m  had different
ideas. Every time I rang the
number given I got the
engaged tone. After 12.45 I
rang the operator: "all lines
to London are engaged please
try later" was the reply — I
could have screamed. All my
hard work to waste and still
at 13.45 the line was
engaged. Time to give up. I
thought.

So that was when I decided
to write this letter. Don't you
think it's a bit unfair for the
people who live outside
London. giving us no chance
of getting through Maybe a
later time would have been a
little better, you know!
Maybe when no one is at
work and all the lines are not
busy. Somebody from the
South probably won the
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If you've got something you want to tell the
world about then write to Forum,

Your Spectrum, 14 Rathbone Place, London
W1P

competition as us poor
Northeners could not get a
reply.

Next time. if  there is one.
give everyone a fighting
chance.

I now go to ceremoniously
burn my copy of Ant Attack
kindling it with the second
copy of YS (I have to take it
out on something and it was,
after all, the root of all my
frustration).
Andrew Hatton,
Macclesfield
First, our thanks to The
Daily Telegraphfor not
publishing the ad in the
Northern Editions of the
paper — nice one chaps!
Actually the first call to
come in WaSn
'
t f r o m
London. However, a wrong
answer did give it to the
second caller f r o m
London. Apologies to all
those who felt aggrieved at

hearing With t h e  engagedtone. With (according to BT)
something like 10,000
callers trying to get through,
it was inevitable that 9,999
wouldn't be able to make it
at any one time. The odds for
winning with this kind of
telephone tombola must, o f
course, be the same as
postcards out of a hat and
we hope the approach gave
the competition a refreshing
twist. Ed.

PARDON THE
PLUG
As the author of the first
book about the QL, The
Sinclair QL Companion, 1
must point out that Andrew
Pennell is wrong to compare
SuperBasic with Pascal.
SuperBasic has little in
common with Pascal. but
shares a great deal with Algol
68. All this is explained in
more detail in the QL
Companion.

In the QL Companion I
refer to Seymour Paper(
(author of Logo) because his
ideas on programming and
computers are relevant to any
discussion of structured
programming. I have always
felt that computers and

programs should be kept
away from computer studies
departments. and Sandy
Dewhurst's philistine review
of computer education texts
reinforces that view. When
one reads on the one hand he
cannot cope with Papert, and
then finds that "The
Spectrum is quite a unique
machine . . . " .  all is
explained.
Boris Allen. Bramhall

BETTER SOUND &
VISION
I've discovered a simple way
of modifying the Spectrum to
output a signal suitable for
the Video In socket of a VCR
or TV. The effect on picture
quality is startling and it also
enables you to run Spectrum
sound through to your TV.
Monitor Conversion
1. Remove the live screws
from the base of the
Spectrum.
2. Carefully lift off the key-
board and leave it resting on
the front half of the PCB.
You must be gentle to avoid
damage to the ribbon
connectors.
3. You'll see a silver box on
the top left-hand corner of the
circuit board. This is the
modulator (it has the word
'Aztec' written on it). Two
wires go into the left side of
the modulator. You'll be
soldering the inner core of a
length of coaxial cable to the
one nearest the rear of the
computer (the one which
disappears into a polythene
insulator).
4. Strip 11/2 inches of the
outer insulation from the
coaxial cable and twist back
the surrounding wire. Cut the
twisted wire into a 1/2-inch
length, dip it in flux and tin
with solder. Strip back just
under 1
/ 4 -
i n c h  
o f  
t h
e

insuftition from the inner
core, dip it in flux and tin it.
5. Solder the inner core of the
cable to the wire which enters
the modulator nearest to the
rear of the computer.
6. Solder the outer sheath to
the outside of the aerial
socket.
7. Lead the cable out of the
hole provided for the TV
socket and carefully replace
the screws.
8. Put a BNC plug on the
other end of the cable and.
hey presto, you now have a
composite video output on
your Speccy.
Sound Conversion
I. Remove the jack plug in
the computer MIC socket.
You'll have to cut it off
because it's a sealed unit.
2. Solder the original wire
and another wire to a 3.5mm
jack plug. This will leave you
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with two wires coming out of
the plug.
3. Attach a suitable plug to
the loose wire. Its type will
depend on the sort of sound
input socket on your VCR/
TV.
4. Push the new plug into the
Sound In socket on your
etluipment. When you selectVideo the sound should come
through the TV/monitor
speaker.

I hope your readers will
find this interesting. All the
best.
NE Salt, Crayford

A PEEK BEHIND
Having just read the third
issue of Your Spectrum, I felt
compelled to write regarding
the masterpiece of
journalistic misprint on page
29, entitled 'A PEEK in
Time

First of all, the traditional
method of PEEKing 2-byte
system variables appears to
have been extended in your
opening paragraph:
PEEK n+I*256*PEEK[1+11
One multiplied by 256,
anyone? A minor point
perhaps, but since the whole
point of the exercise is to
save time and use, 'two less
bytes of precious memory'
(not a major consideration,
I'd have thought, even on a
I6K Spectrum) but perhaps
one still worth mentioning.

This little gem is
immediately followed up by
the real killer:
PEEK 1+I*256+PEEK •
Let me see now b y  my
reckoning, that reduces to:
2*PEEK +  256
which is not the same thing at
ail!

Turning now to that listing
with the wonderfully spaced
line numbers, the first routine
translates to the general form:
PEEK In+11*256 + PEEK

and the second to:
PEEK n + 255 * PEEK (n+1)
Oh look Daddy! The clever
man has written the line
backwards. That's bound to
make it faster, isn't it?
Captain Critical, Dartford
OK, humble pie all round
(again). Mr Mada's theories
are obviously slightly off
track. But, as Ian points out
at the end of that piece, the
only reason the routine is
slightly faster is because the
brackets have been removed,
not because it was written
backwards. Anyway,
consider yourse1fgiven a
Silver Train-Spotter award.
Troubleshooting Pete.

STANDARD
CONFUSION
There seems to be some
confusion in your article on
the Spectrum RS232
Interface (Page 29, YS issue
three). The problem must
have occurred because of the
non-standard labels that
Sinclair Research has used.
Your reviewer claims that the
interface is non-standard, but
this is not the case — he's
just wired the RS232 back to
front (1 made the same
mistake myself). The
Interface I manual states the
following connections for the
RS232.

As you can see from the table
Sinclair Research has named
its connections according to
the place they go, not what
they are. These unusual
names have confused
everyone I've met who has
tried to use the RS232.

I've had a Speccy talking
to a CP/M type computer for
a couple of months now and
communication is
bi-directional at 9600 baud.
The only problem is that the
expensive machine has a
non-standard handshaking
arrangement, which forced
me to make up my own lead
rather than be able to use
Sinclair Research's.
Jon Ritman, London NI3
Ilmm, the Bear Bovver
person, i f  I'm not very much
mistaken. Thanks a lot, Jon,
for pointing out the error of
our ways. Ed.

•Immoomp-...1111=11
PRINTING
PROBLEMS
I must first congratulate you
on the production of an
excellent magazine devoted
entirely to the Spectrum.
welcome such a magazine as
other Sinclair mags tend to be
aimed at a slightly younger
readership who wish to spend
time keying in programs and
nothing else. However, I
digress.

My main reason for writing
this letter to you was to
highlight a point arising
from reading your excellent
Issue 3.

There was an article on
page 9 about the new
Kempston printer interface in
which Peter Shaw said that
apart from the Fuller
Printerface, the Kempston
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was the only one with
software built-in. Not so!!!
Euroelectronics produce an
interface LPrint III which not
only has all its operating
software built-in but includes
an RS232 as well as a
Centronics interface as part
of the package. Even better
for those of us who, after
buying a dot matrix printer
are a little short of those
green things, is the fact that it
costs only E36.00.
Admittedly that does not
include a cable but for those
who are not able to make one
up they will provide one for a
charge which still does not
bring it up to the cost of the
Kempston.
Steve Brokenshire,
Bridgend
Sorry St,ve. when writing
that piece on the Kemmy
intepface, the LPrint I I I  had
not been brought to my
attention. Point taken. You
know, I'm rapidly going off
this humble pie.
Troubleshooting Pete.

NURD OF THE
MONTH
Please. I am interested in
your  magazine Your
Spectrum.

Please forward the
magazine Your Spectrum for
1983 numbers 2, 3, 5, 6, 8,
10.11 and 12.
I  Vilfan, Bled, Yugoslavia
We'd love to send you the
missing copies from 1983 —
trouble is, we weren't around
then. By the way, what's
wrong with issues 1, 4, 7 and
9? Ed.

GILDING THE LILY
I would be grateful if  you
could supply me with the
following information. Are
there any software packages
for the ZX Spectrum which
enable the user to produce
screen displays of 42, 46 or
5 I characters in each row
and, if so, where would it be
possible to purchase such a

package? I really enjoy your
magazine and 1 am glad to
hear that you have gone
monthly.
Dermot Connelly.
Co. Londonderry
Timedata have recently
released a utility called HI-T
which gives various screen
formats for the Speccy. See
Frontlines for more details.
Troubleshooting Pete.

IMPORTANT
INPUT PORTS
I have recently seen a
number of comments in the
Spectrum orientated press
about the values returned
from the keyboard input
ports. That the •unpressed'
value in some machines is
255 and in others is 191.
decided to investigate my
own machine which is a
Series 3 model, so my
findings may not apply to
other Spectrums.

Rather than just use
PRINT IN 32766 (or
whatever) I wrote a little
program which initialised the
screen and then, from within
as fast a loop as I could
devise, continually updated
the value read from all eight
keyboard ports as well as the
curent PEEK 23560 value
and 1NKEYS.

The results were not what I
expected. Sometimes the
'unpressed' value from all
ports was 255, sometimes
191: and sometimes the
values flickered between 255
and 191. The variation (of
64) has to be due to Bit 6,
which ( if I read my Spectrum
book correctly) represents the
EAR socket. Is the CPU
continually testing it? The
flicker seems to be the same
as the red/cyan border
change that you see when
about to LOAD and the tape
has not been started.
Mike Minchin, London
WI I
This is a problem which a lot
of software houses kicked up
a fuss about when Sinclair
released the issue 3
machines last year. The
problem cannot be cured
however, unless anybody out
there has some suggestions?
Troubleshooting Pete.
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UPGRADE YOUR ZX SPECTRUM NOW!
The -
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your computer and increases the memory instantly to 48K.

•  Fully compatible with all accessories via rear edge connector.
•  N o  need to open computer and invalidate guarantee.
•  Wh y  send your computer away and wait  weeks for upgrade.
•  Fully cased, tested and guaranteed.

NOW MAKE YOUR SPECTRUM AND
ZX81 TALK!

The CHEETAH "Sweet Talker" just plugs into the back of the computer using
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. Co mp lete  with
demonstration casset te  a n d  f u l l  instructions. N o  m o r e  lo n e ly  nights!

Simply incredible at £ 2 9 . 7 5
Also available:
16K Rampack for ZXE31

Why wait any longer?
ONLY £ 3 9 . 9 5  i n c .  VAT  and p&p

Prices include VAT, Postage and Packing. Delivery normally 14 days. Export orders
at no
.  
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Send cheque/PO now to:-
CHEETAH MARKETING LIMITED

D e p t  IFS1 ,  2 4  Ra y  S tr e e t ,  L o n d o n  E e l  T e l :  0 1 - 8 3 3  4 9 0 9
Please quote when order ing whetner  Sp e c t r u m  or  Z X owner
32K Ram pack and Sweet Talker available from larger branches of

Computers for  All dealers.

El  9.75 6 4 K  Ram pack for D(81 E44.75

and WHSMITH kfiti
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MS: SPECTRUM TOOLKIT £7.95
For the 16 or 48K Spect rum 5  programmer's  programs  on one
cassette

*  G A M M A :  A relocatable.  mic rodnv e c ompat ib le
BASIC extension giv ing improv ed edit ing plus 10 new
keywords inc luding intelligent  RENUMBER and MOVE as
well as DELETE, FIND, TRACE, FREE. AUTO and VARIABLES
*  SCREEN:  A High resolut ion drawing utility.
•  U D O :  A powerful a id to c reat ing user-defi ned
graphics  charac ters
*  TAPE:  Reads v aluable informat ion f rom t ape t ile
headers
*  RA M:  A thorough memory  test program.

(A Dutch version of IT-S us av ai lable f rom AMB Soliware)

HIT SPECTRUM SCREEN ENHANCER E5.95
Gives the opt ion of using 32 rows of 64 charac ters  eac h on the
screen of a 16 or 481< Spectrum, with text 'windows '.  superscripts
& subscripts and INPUT AT any part  of the screen A  fully
reloc at able mic rodrive c ompat ib le  mac hine c ode program,
integrated with the Spectrum's normal PRINT. INPUT and LIST
c ommands  I nv aluable for serious Spect rum users

BOOKS: Exploring Spectrum Basic: ISBN 907892 03 5: E4 95
Explorers  Guide to the I S B N  907892 02 7 E4 95

ZXS SPEECH SYNTHESISER for the Spect rum or ZX81 E24
ZXM 3
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*  ORDERS DESPATCHED WITHIN 48 HOURS OF RECEIPT *

Prices inclusive of VAT and U.K. P&P. Overseas customers add
E1.50 per item for surface mail  Accessi'Visa ac c ept ed.

TIMEDATA Ltd., Dept N
16 Hernmells, Laindon,  Essex SS15 6ED

Tel: (0268) 418121

1 1 1 1 1 1 = k

OH MUMMY!!
Your p a r t y  o f  a rcheo log ists e n t e r  t h e
pyramid in  search o f  the  mummies o f the
pharoah's household. There are fi ve burial
chambers co n ta i n i n g  t r e a s u r e ,  s e c r e t
scrolls, keys, royal mummies and some nasty
surprises. To pass from one chamber to the
next, you must find the key and royal mummy,
but beware, you may uncover a  guardian,
who wil l  chase your group to  avenge your
desecration!!
A Machine Code game for those with nerves
of steel and great courage.

Price ( Z X 8 1  & SPECTRUM) £4.95

SPECTRUMHIRESOFTWARE
CHOOSE FROM OUR VAST RANGE

FREE 2 6  p a g e  C AT AL OGU E w it h  t u ll d e t a ils o f  o u r ra n g e  o f  o ve r 2 8 0
different programs fortheZX SPECTRUM. All hired with the consent 01
the publishers  Whet her you prefer to ZAP aliens , get  los t  in  an
ADVENTURE game. EDUCATE your children. CALCULATE the family
finances Of COMPILE machine code programs WE HAVE THE RIGHT

TAPES FOR YOU TO HIRE
FAST SERVICE

We stock up to 60 manufacturers ' original copies of each tape lover
1000 tapes in stock), and can normally despatch yourtapes thedaY

rece ive  yo u r  Od e r ,  a n d  w e  a lw a ys u se  fi rst  c la ss  p o st
LOWEST PRICES

We believe Our prices are the lowest of any library, yet we offer the
LARGEST range of titles. Hire up to 3 tapes at a time, for 2 weeks, for

only £1.07 each Om. VAT & p&p).
FREE TAPE HIRE

For a limited period, we will send your first tape iyour choice' FREE, so
loin our library  now. You can't afford NOT to! If you've tried another
library and are wary of our claims send a stamp and we'll gladly send
you a copy of our catalogue - we'reconfi dent you'll join when you see it
,

Address

INI1 TONAL' .,'
3
,:
u

,'Ttrz RyEt!lAdi (UT
SOF TWARE
LIII1iAY

'enclose cheque tor Ui 00 for t. I FE MEMBERSHIP and I understand that
myfirst tape hire will be FREE If. within 28 days, I'm not delighted with your
service you'll refund my membership fee.
Name

FTWARE
DISCO DAN
Can poor Dan decontaminate the atomic fuel
rods in time?! In this new 3D machine code
game, you contro l  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
and hisgang of vagrant particlesare thirsting
for th e  energy i n  yo u r  b a ck pack, wh ich
makes l i fe  a  b i t  awkward a t  times. Then
there's Ron the  Rapacious Robot, no t the
sort to meet in a dark alley (or anywhere else
for that matter)!!

Price ( 4 8 K  SPECTRUM) E4 .9 5

All prices include postage and packing. All cassettes despatched within 48 hours of receipt of order.
Access orders welcome.

DEALER ENQUIRIES WELCOME
GEM SO F T W A R E,  U N I T  D ,  T H E  M A L T I N G S,  ST A T I O N  R O A D ,  S A W -

BRIDGEWORT H,  HERTS.
Telephone (0279)  7 2 3 5 6 7 / 7 2 3 5 1 8 .



T H R O U G H   THE

W I N D O W
This month I 'm presenting an interest-
ing little routine that fi ts happily into
many a video game. The gist o f  it  is
really v er y  s imple —  a  'w indow'
appears in the top right-hand corner of
the screen and on it you can see part of
a maze. The cursor keys: '5', '6', '7
. a n d*8* — without shift — w i l l  scroll the
window over the maze in all four direc-
tions ( actually eight directions because
you can go diagonally by pressing two
keys at once). In other words, the win-
dow allows you to see a smaller part of
a much larger maze -  by  moving the
window you can cover the whole maze,
but you can never see all of it at once.

So, what can you do with it? Well, as
it stands you can probably have a bit of
fttn trying to find your way out of  the
maze — you start at the 'S' character
and finish at the 'F '.  The fact that you
can only  ever see par t o f  the maze
doesn't spoil the game — it just makes it
that much harder! But if  you wanted to,
you could adapt the routine (  or add
more Basic) and make quite a  com-
prehensive game. The window is always
printed in the same place in black IN K
on white PAPER, but note that the nor-
mal P R I N T  pos it ion ( a s  w e l l  a s
PAPER and I N K  colours) is  totally
unaffected by the machine code.

The Bas ic  i s  completely separate
from the machine code. By  calling the
machine code from Basic you will scroll
the window either not at all or by just
one square; thus, if  you want it to move
continuously, a l l  y ou have t o  do  is
repeatedly c a l l  t h e  mac hine c ode
routine, over and over again. O f course,
any number o f  Basic lines  may  be
placed between these calls.

At present the size of the maze is 32
squares along each side. The program
assumes that the maze is  always a
square, b u t  i t  requires on ly  minor
alterations to produce a different size of
square — and, of course, i f  you use dif-
ferent data to the stuff I've made up,
then you can create a  different maze.

SERIOUSL Y NOW
Just on the off chance that there are any
serious machine c ode programmers

Lose yourself in machine code with the maestro herself. Ton
iBaker takes you one step nearer creat ing the perfect arcade

game with another riotous routine.
reading all this, you may be interested
in the 'CALL HL=HL*DE'  instruction
used in  the program. This  is  a  sub-
routine in the ROM which, as its name
implies, multiplies H L  by DE, leaving
the result in HI-  The BC and DE regis-

C9

[ 1 1

09
10
09

03

INC_COORD

DEC_COORD

START

LEFT

RIGHT

WEITIBLEI
LD A, (HI)

CP Length-8
RET Z

INC (HL)

RE

LD A, (HL)

AND A
RET

DEC (HL)

RET

LD A, (F7)
IN A, (FE)

AND 10

LO B,A
LD A, EF
IN A, (FE)

AND 04

ORB
HL,

K_COORD
CP 04
JAZ, RIGHT
CP 10
JR Ni
UP/DOWN

CALL
INC COORD

JR UP/DOWN

CALL
DEC _COMO
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ters are unaffected, but the A register is
corrupted.

Once again, I've put question marks
in the listing of the Hex codes, instead
of absolute addresses — so you can
locate the machine code anywhere you
want to. Once you've decided where to
put it you have to replace the question
marks by the address of the instruction
which has the label that I've specified.
In other words — where it says 'CD????
CALL I N C _  COORD', y o u  must
replace the question marks with the
address o f  the instruction labelled
*INC COORD% This address must
be in Hex and with the bytes in reverse
order.

There are two variables used by the
program which you can PO KE from
Basic i f  you w ant  to .  These are
X C O O R D  and Y  C O O R D  which
store respectively the X  and Y  co-
ordinate of the top left-hand comer of
the window (relative to the top left-hand
corner of  the maze). X  C O O R D  is
stored i n  address 23728. and  Y
COORD in 23729.

So there you have it! No longer need
you spend tiresome hours running round
Hampton Court — now you can spend
those tiresome hours wearing out your
fingers instead. Happy headscratchingt

COMMENTS
A:= co-ordinate to
change
Return it co-ordinate is at the
maximum_
Incremant co-
ordinate.
1

A:= co-ordinate to
change

Return if co-ordinate is at the
minimum
(zero).
Decrement co-
ordinate

Scan segment three of the
keyboard.
V =  1011'5'
pressed, 00 otherwise.

Scan segment four of the
keyboard.

04 if '8'
pressed, 00 other-
wise.

Prepare to adjust the X co-
ordinate

Jump it '8' pressed, but not '5'.

Jump unless '5' was pressed
without '8'.

Increment the X co-
ordinate. (Note that
the window itself
moves right, hence
the maze moves left,)

Decrement the X co-ordinate.



T H R O U G H  T H EMARE
W I N D O W

53 9c 94 9C 94 9C 9C 9C
9C 9C 9C 9C 9C 9c 94 94
9C 9C 9C 9D 96 9C 912 9C
9C 9C 9C 9 C 9C 9C 9C 9D
93 97 93 97 92 9C 9C 9C
9C 9C 9C 9C 9C 95 93 93
96 9C 9C 9C 98 912 9C 9C
9C 9C 9C 9C 912 9C 9C 95
92 98 99 93 9A 9C 9C 912
9C 9C 912 9C 95 93 93 93
93 96 9C 9C 9C 9C 9C 9C
9C 9C 9C 9C 9C 9C 95 93
93 9E 9C 98 9C 9C 94 9C
9C 9C 9C 9D 93 93 93
93 93 96 912 912 94 9C 94
9C 9C 9C 9C 912 95 93 93
9
9

9C 9C 912 9C 9D 93 9E
9C 9C 9C 912 99 93 93 93
93 93 9A 9C 95 93 97
96 9C 9C 912 95 93 93 93
93 9E 9C 9C 9C 9C 98 9C
9C 9C 9C 9C 9C 91 93 93
93 9A 9C 95 93 93 93 93
93 98 9C 95 93 93 93 93
92 9C 9C 9C 9C 9C 9C 9C
9C 9C 94 912 95 93 93 93
92 9C 9C 99 93 93 93 93
93 93 97 93 93 93 93 93
93 9E 9C 9C 9C 912 94 9C
9C 9D 93 97 93 93 93 93
93 9E 9C 9C 99 93 93 93
93 93 93 93 93 9 3 93 93
92 9C 9C 9C 9C 95 93 9E
912 9C 99 93 93 93 93 9 3
9A 912 9C 9C 9C 99 93 93
93 93 93 93 93 9 3 93 93
9A 9C 9C 9C 9D 93 93 96
9C1 912 9C 99 93 93 93 92

Q 4 , “ 4 1 C F4 0 0 040 0 0
G r a p r , c e 0 1 C I 01 . 0 1 Z I 0 1
G r o p m c 5 0 CO 8 0 3 0 5 3 6 0
a r a phc o e t a t e l 8 1 a t 8 / ell 8 1
O f • P h C
0 r o p f t c

E
F

F r
F r

0 0
0 1

0 0
0 1

0 0
0 1

0 0
0 1

0 0
e l

0 0
e l

ee
0 1

G r a p h  C 6 F F E .0 so $O ee 8 0 8 0 5 0
0 t 0 P i N e M F F 8 1 8 1 151 e t 8 1 8 1 8 1
Gr aphc I oo oo ea 3 0 0 0 0 0 0 0 F P
G r e p h t
O c a P h t
0 f a p h C
G r a p m e

J  0 1
iA O
11._ S I
vt F F
m F r

0 1
• o
8 1
0 0a l

0 1
ao
8 1
0 0
a l

0 1ao
5 1
0 0
a l

0 1
d o
m i
0 001

0 1
8 0
8 1
ao
0 1

0.,
S O
: t t
33
0 1

F Pr r
P P
F r
F F

6 • , m c 0 r F 8 0 8 0 se aa 8 0 8 0 F F
P F F 8 1 a t 01 a l 8 1 5 1 F F

10 PLOT 183, 103 Construct a frame for
the window

20 DRAW O. 65
30 DRAW 65, 0
40 ORAW O. -65
50 DRAW -65, 0
60 LET L= LISP 777
n T h i s  
r e f e r s  
t o  
t h e

label START
70 GO TO 60

USER DEFINED
GRAPHICS
Type this Hex into the User  Defi ned
G r aphi cs area of your  m achi ne.

DATA FOR MAZE
It's wor th ge tt i ng a t r i •nd to hel p you
type  this lot in!

DIFE 11.ESEEF

ER18

21915C

2809

F ED
'
8
2008

CI37??? •

1803

Corn? 4
428845C
E5
2A885C

E5
AF
323C5C

F0385538

2,1111 5C

87

112000

CDA930

ED 511815C

57

19

117777

19

110108

3E18
07
18
07
3E17
07
0808

7E

23
07

10F11
0E18

09
1C
15
20EA
El
22815C

22845C
CS

LIP/DOWN

UP

DOWN

WINDOW

LOOP 2

ASSEMBLE!!
LD A,EF
IN A,(FE)
AND 18

LD
Y_COORD
CP10
JR Z,DOWN

CP08
JR NZ_WINDOW

CALL
INC COORD
JR WINDOW

CALL
DEC_COORD

LD
PUSH HL
LD
(S__ PO SN)
PUSH HL
XOR A
LD (TVF LAG), A

LO (ATTR_T),
38
LD HL,

COORD1
LD H,A

LD DE.Length

CALL 30A9,
HL=HL*DE
L O
D E
.
(X_COO RD)
11) DA

ADD HUE

LD DE, MAZE

ADD HL,DE

LD DE 0801

LD A,"at_ctrl"
RST 10
LD A.E
RST 10
LDA,17
RST 10
ID 8,08

LD A,(HL)
INC HI
RST1 0

DJNZ LOOP _2
LD C,Length-ti

ADD HUG
INC E
DEC D
JR NZ,LOOP _1
POP HI
LO (S_POSN).
HL
POP HL
LD (DF_CC).HL
RET
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COMMENTS

Scan segment four of t
keyboard,
A:= 08 if '7'
pressed, 10 if '8'
pressed, 18 if both
'7' and '6' pressed, or 00 if

r
t
h
e
r  
k
e
y  
i
s  
p
r
e
s
s
e
d
.

epare to adjust the Y co-
ordinate

Jump if '6' press
but not

Jump unless '7'
pressed without '6',

Increment the Y co-ordinate,

rement the Y co-ordinate.

Stack PRINT position.

Stack PRINT co-ordinates_
A:= 00
Print to the upper
part of the screen.
Set colours to black on whit

L:= Y co-ordinate of the
window.
HL:= Y co-ordinate of the
window.
DE: = size of the
maze.
HL:=(Y co-ordinate)
*(size of maze).
E:= X co-ordinate of the
window.
DE:= X co-ordinate of the
window
HL:= square
number of the
window position.
Point DE to the start of the
maze.
Point Hi_ to the
appropriate square.
D:= count (number of rows to
print), E:= PRINT AT co-
ordinate required.

PRINT AT

required row,

17h,
B:= number of columns in t
window.

A:= next character from t
h emaze.
Point to the next character,
Print this character in the
window.
Print the whole row.
BC:= displacement to the next
row of the window.
Point HL to the next row.
Increment PRINT AT position.

Repeat for all rows.

Restore PRINT co-orchnat e l
Restore PRINT position

J i m m i e &



T H R O U G H  T H E 9A 9 9 9 3 9 3 9 3 9E 9C 9C 9 9 9 3 9 8 9 6 9C 9 C 9 9 9 3  1
9 5 9 3 9 3 9 3 9 3 9 3 9 3 9 3 9 3 9 3 9 3 9 3 9 A 9C 9C 9C
9 3 9 3 9 2 9C 9C 9C 9C 9C 9 9 9 3 9 3 9 3 9 2 9C 91 9 3
9C 9E 9C 9 8 9 C 9C 9 5 9A 9 8 9 6 9C 9C 9 9 9E 9C 9C
9C 9 4 9 9 9 3 9A 9C 9C 9D 9C 9 8 9C 91 9 6 9C 94 9 9
9 3 9 3 9 3 9 3 9 3 9 3 9 3 93 9 3 9 3 9 3 9 A 9C 9C 9C 9C
9 3 9 3 9 3 9 6 9C 9C 9C 9C 9C 9 9 9 3 9 3 9 3 9 7 9 3 9 2
9C 9C 9C 9C 9C 9 5 9 2 9C 9C 9 9 9E 9C 9C 9C 9C 9C
9D 9 3 9E 9 8 9 5 9 6 9C 9C 9C 9C 9 5 9 3 9 3 9 7 9 3 9 6
9 9 9 3 9 3 9 3 9 3 9 3 9 3 9 3 9 3 9 3 9A 9C 9 C 9C 9C 9C
9 3 9 3 9 3 9 3 9 6 9C 9C 9C 9C 9C 9 9 9 3 ° 8 9 3 9 3 9 3
9C 9C 9C 9 C 9 5 9 3 9 3 9E 9 6 9 5 9 6 9C 9 5 9E 9C 9C
9C 9 8 9C 9 5 9 3 9 3 9 6 9C 9C 9 5 9 3 9 8 9 3 9 3 9 2 91
9 C 9 9 9 3 9 3 9 3 9 3 9 3 9 3 9 3 9 2 9 4 9 4 9C 9C 9C 9C
9 3 9 3 9 3 9 3 9 3 9 6 9C 9C 9C 9C 9C 9 8 9C 9 9 9 3 9 3
9C 9C 9C 9 5 9 3 9 3 9 A 9C 9 3 9 8 9 3 9 7 9 2 9C 9C 9C
9C 9C 9 5 9 3 9 3 9 3 9 3 9 6 9 5 9 3 9A 9 C 9 9 9 3 9 3 9 8
9C 9C 9 9 9 3 9 3 9 3 9 3 9 3 9C 9C 9A 91 9C 9C 9C 9C
9 3 9 3 9 3 9 3 9 3 9 3 9 6 9C 9C 9C 9C 9 C 9C 9C 9 9 9 3
9C 9C 9 5 9 3 9 3 9 2 9C 9C 9 3 9 6 9 9 9 2 9 0 9C 9C 9 5
9C 9 5 93 9 3 9A 9 9 9 3 9 3 9 3 9A 9C 9C 9 C 9 8 9 8 9D
9 6 9C 9C 9 9 9 3 9 3 9 3 9 3 9 3 9 3 9 7 9 3 9 3 9E 9C 9C
9 3 9 3 9 3 9 3 9 3 9 3 9 3 9 6 9 C 9C 9C 9C 9 C 9C 9C 9 9
9 C 9 5 9 3 9 3 9 3 9 3 9 6 9C 9 3 9 3 9 6 9 9 9 2 9C 9 5 9 3
9 5 9 3 9 3 9A 9C 9 C 9 9 93 9A 9C 9C 9C 9 C 9C 9C 9 5
9 3 9 6 9C 9C 9 9 9 3 9 3 9 3 9 3 9A 9 9 9 3 9A 9C 9C 9 4
9 3 9 3 9 3 9 3 9 3 9 3 9 3 9 3 9C 9C 9C 9C 9 C 9C 9C 9C
9 7 9 3 9 3 9 3 9 3 9 3 9 3 9 7 9 9 9 3 9 3 9E 9 9 9 7 9 3 9A
9 3 9 3 9A 9C 9C 9C 9C 9 9 9C 9C 9C 9C 9C 9C 9 5 9 3
9 3 9 3 9 6 9C 9C 9 9 9 3 9 3 9 A 9C 9C 9 8 9C 9C 9C 9 8
9 3 9 3 9 3 9 3 9 3 9A 9 8 9 9 9C 9C 9C 9C 9C 9C 9C 9C
9 3 9 3 9 3 9 3 9 3 9 8 9 3 9 3 9 C 9 9 9A 9C 9C 9 9 9A 9C
9 3 9A 9C 9 C 9 4 9C 9 C 9C 9C 9C 9C 9C 9C 9D 9B 46

SQUARE
W I N D O W
9C 9 C  9 C  9 C  9 C  9 C  9 9  9 3
9 3  9 3  9 3  9 3  9 3  9 3  9 8  9 3
9E 9 C  9 C  9 C  9 C  9 1  9 A  9 1
9 6  9 C  9 C  9 C  9 9  9 3  9 3  9 8
9 6  9 C  9 C  9 C  9 C  9 C  9 C  9 9
9 3  9 3  9 3  9 3  9 3  9 2  9 C  9 9
9 6  9 C  9 C  9 C  9 D  9 A  9 5  9 3
9 3  9 6  9 C  9 C  9 C  9 9  9 A  9 C
9 9  9 6  9 C  9 C  9 C  9 C  9 C  9 C
99 9 3  9 3  9 3  9 3  9 3  9 6  9 5
93  9 6  9 C  9 C  9 5  9 7  9 3  9 3
93  9 A  9 C  9 C  9 C  9 C  9 C  9 C
9C 9 1  9 6  9 C  9 C  9 C  9 C  9 C
9C 9 9  9 3  9 3  9 3  9 3  9 8  9 3
93  9 3  9 E  9 C  9 9  9 3  9 3  9 3
92  9 C  9 C  9 D  9 6  9 C  9 C  9 C
9D 9 3  9 3  9 6  9 C  9 C  9 C  9 C
9C 9 C  9 1  9 3  9 3  9 2  9 C  9 1
9 3  9 3  9 6  9 C  9 C  9 9  9 3  9 3
9A 9 C  9 C  9 C  9 1  9 E  9 C  9 C
9 5  9 3  9 3  9 3  9 6  9 C  9 C  9 C
9C 9 5  9 3  9 3  9 3  9 3  9 7  9 3
9 3  9 3  9 7  9 E  9 C  9 C  9 9  9 A
9C 9 C  9 C  9 5  9 A  9 C  9 C  9 5
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Qua l i t y  Z X  S P E C T R U M
*  S o f t w a r eHISOFT PASCAL 4T

I haven't seen a ny other compile r that could match Hisoft's Pa sca l"
Using the Spectrum Mocio -  Autumn 1993
-
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programmer D a v i d  Bolton Z X COM PUTING Aug/Sept 1983
Just two comments from lull length re vie ws of our powerful and virtua lly lull
implementation of Standard Pasca l The  advantages of using Pasca l are well-
known-  faSt. self-documenting. and above all,  Structured programs and now.
with Hemet Pasca l. you Can reap a ll these benefits on a  wide  range of home
compulers. including the 4 8 K Sincla ir Spectrum! Hisoft Pa sca l produces pro-
grams that run typica lly 4 0  lime s taster than equiva lent ZX BASI C programs
aria  sometimes, up to 1 ,000 times faster.
Hrsoff Pa sca l supports F O R  D O ,  WH I L E D O ,  R EPEAT  •  U N TI L .
CASE O F .  INTEGERS, R EAL& CHARa cte rti RECORDS. POINTERS. SET&
ARRAYs etc. Mc,  -- it is not a Tiny Pasca l but a virtua lly lull implementation of
the language a llowing the user to develop true high-level language Sicilia while
attaining execution speed Close to that of machine code. Complete with a 70-
page manual.
M o o :
Hisoft Pa sca l 4112 X SPEC T R U M ' £ 2 5  inchoa te *

(N owlI rsin ,  SH AR P M 2 7 0 0  otoiC311 plia s VAT
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*  * STOP PR ESS* *  *  H a a t,  Pasca l for the SPECTRUM Now comes with a Turtle  Graphics package a llowing la st and easy production of complex
graphic displays *Odor!. Pa sca l and DEVPAC at POW a vadab(e frn the Smcfa ieZX M icredrive  Ple a se  write  for details

H I S O F T
13 Gooseacr e ,  Cha ddi ngt on

Le i ght on Buz z ar d,  Beds.  LU7  OSR
Tel : ( 0 2 9 6 )  6 8 8 9 9 5

HISOFT DEVPAC 3
DEN/PAC is most highly recommended The  documentation is first cla ss-
-Your Computer May 1983

". . .  if you write  programs in machine code. buy DEVPAC -  it is the best curren•
tly on the ma rke t' ' Adam Denning, ZX SOFT in Which micro Somember 1993
Two comments from re vie ws of ea rlie r ve rsions of DEVPAC -  r o w  we have
DEVPAC 3  ava ilable  a  powerful Z8 0  assemble r with conditiona l assembly,
assembly from tape Ito enable generation of very large code files) OR G. EOU,
D E M  DE FS, D E M ,  DE FM, labe ls of any length -  in fact a ll you need tor fast
13,000 line s per minute) and powedul assembly programming. But d o e sn ' t
stop there  D EVPAC  3  a lso include s an incre dible  debogget/dis-assembler
giving you a  'front pane l' displa y of the  Z8 0  syste m and a llowing extensive
debugging o f  your machine -code  program. inicuding single -stepping pro-
grams BI IM N I N  R O M !  Open up the se cre ts of tow-level programming withDEVEPAC '1
Prico :
1418511 D EOPAC  a Z X SPEC TR U M ) £ 1 4  in clu sive

(N ow5 ro in t  £ 2 5  in clu sive

L.



ADVERTISEMENT

1 P  Harkins, Cleveland 137739
2 Giles Ahem, Surrey 137499
3 AltiStalf Dougias, Belfast 137071
4 kanne Thompson. Birkenhead 136731
5 Scott Hamilton, Lanarkshire 136616
6 Graham Phdlips, Wiltshire 136233
7 Colin Maclean, Ross-shire 136116
8 Stephen tea South Yorks 136022
9 Simon Hawkins, Cheltenham 135999

10 Michael Crowe, Birrntigham 135934
11 Susanne Dodwell, South Glamorgan 135929
12 Russell Cape( Cheltenham 135877
13 Andrew Moss, Middlesex 135850
14 Aron Gadd, Hampshire 135827
15 David Baxter, Lanarkshire 135715
16 Harnish Overend, Buckinghamshire 1351 16
17 Martin Angus, Scotland 135111
18 Mark Young Berkshire 135105
19 Doug Jefferson, York 134848
20 John Hocks, West Gamotgan 134716
21 Mrs R M Foss. Manchester 134538
22 Mark Rumble, South Glarnorgam 134409
23 Les Gibbins, Devon 134210
24 David Pnddle, Cardrff 134191
24 Mark Graham, Edinburgh 134067
25 Mark Graham. Edirturgh 134067
26 George Price, Scotland 133927
27 R 0 Hankinson, Cheshire 133926
27 Willkyn Hill, Berwickshire 133926
29 Robert Cruden. Aberdeenshire 133769
30 Owen Whitehead, Barnsley 133653
31 Mr D Alden. Essex 133498
32 Andrew Mackinnon, Warwickshire 133409
33 Anthony Lee, Kent 132867
34 Edward Miliband, London 132856
35 David Sneddon, Scotland 132758
36 Paul Forweather, Merseyside 132277
37 Ashley Newton, Essex 131998
37 Nei PethencK Hertfordshire 131998
39 A Vazwei Lancashire 131950
40 Andrew Kite, Yorkshire 131971
41 R Goodman, Marglie 131607
42 A n  Best Scotland 131437
43 Jason Weir, Bristol 131358
44 lac Munfitt Kent 131222
45 P Viestaway Surrey 130914
46 Andrew Sanders, Isle of Man 1 3

,
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47 Robert Burgess, South NbrkShre 130526
48 Andrew Jones, Worcester 130501
49 Steven Busby, Essex 130481
50 Elizabeth Bennett, Cambndgeshire 1 3

,
0 3
6 4
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Fantasy Software. Fauconberg Lodge, 27A, St.George's Road. Cheltenham, Glos GL50 3DT

NEWSLETTER No.1
PAUL'S BIT P Y R A M I D

Well here it is! The long awaited newsletter. Most of you should have already received a copy
of your copy of our newsletter via your trusty postman. However we have decided to print a
newsletter in the pages of YOUR SPECTRUM on a regular basis Members will still receive the
occasional letter or so in the post from time to time. Well in case you're wondering what we've
been up to this past couple of months, we have been working flat out on our new game "BEAKY
AND THE EGGSNATCHERS" to be released shortly on the 48K Spectrum and also the
Commodore 64. I can remember in the last newsletter telling you that you were going to like THE
PYRAMID
- a n d  
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similar position with "BEAKY AND THE EGGSNATCHERS". Having seen the game develop screen
by screen in the skillful hands of Bob Hamilton, the pure attention to detail on graphics, the
humourous game plan and excellent playabilrty adds up to a thoroughly recommended game. I will
send you all the details by post as soon as the the game is finished.

We have some exciting things planned for September with games design already underway
We are hoping to get the official licence to produce a game on a very will known theme enoughsaid eh!

Anyone wishing to join the Micro Club complete the form below and return to us at the
address shown.

A short note on high score entries —anyone who fails to quote their membership number and
code will not be entered into the office computer and hence you run the risk of being deleted!
Please print your codes clearly because if they can't be read they can't be verified, if your name is
missing from our high score lists this is probably why.

QUICK QUIZ by Paul
What was the highest position obtained by "THE PYRAMID" in the WRSMITH chart recently?
First 10 correct entnes receive a free copy of "BEAKY AND THE EGGSNATCHERS" on

release. Entries on a postcard please and quoting membership number!

BOB'S BIT
First ry I would like to take this ooportuntly to thank everyone for the many many super letters I've

received since the release of 'The Pyramid
- b a c k  i n  
O c t o b e r  I  
m u s t  
a p o l o g i s e  
f o r  
n o t  
b e i n
g  
a b l
e  
t o

answer all your letters personally but I'm afraid the sheer volume makes it very difficult (I'd never get any
software written!). They are however very much appreciated.

To put an end to much h.,:mour and speculation my latest game will not feature Zig& (sorry fans,
but he having a very well earned rest until later in the year) but our new star, Beaky who I'm sure you will
love even more than Zia,.

'Beaky and the Eggsnatchers has taken a long time to develop and I hope you will find it as
enioyable and cnallengirkg to play as I found ft° wnte I'm too modest to say much about it (that is Paul's
department) except that I think you'll really enjoy the graphics and find it just as addictive as 'The

I t  Pyramid."seems that completing Doomsday Castle is proving a fonnodable task with only 5 people on
record as having successfully saved the Universe from the evil SCarthax and escaped to join the roll of
honour Congratulations to Russell Capel who was the first to complete the task and that was within a
week! The Pyramid number puzzle is also proving formidable. The two £50 cash pnzes are still waging to
be won so go and get puzzling

Finalf3 you can tell your Commodore owning friends that -
T h e  P y r a m i d "  i s  
n o w  
a v a i l a b l e  
f o r  
t h e m

as well, with no less than 120 different aliens and many with Intelligence —
g e t  t h e m  t o  b u y  i t  
s o  y o u  c a n
have a go!

Name
Address

I own a Spectrum 0

MEMBERSHIP FORM

Postcode
I own a CBM 64 0

TOP 50

Please return to: Fantasy Software. Fauconberg Lodge. 2 7A, StGeorge's Road, Cheltenham, Gloucestershire GL50 3DI

Please tick as appropriate



The way that Sinclair Research has
designed its joystick sockets on the
Interface 2  unit is for the sticks to
simulate the number keys; so • 1
. t o  ' 5 'are operated by Joystick One and '6' to
'0' by Joystick Two. Let's look at the
first diagram and see just what's inside
the standard Atari joystick.

You'll find a set of five switches
joined together by a 'common' wire.
Four of them are controlled by the
direction of the joystick and the fifth is
the Fire button. Usually, only one of the
direction buttons is in operation at any
one time.

0 0 0 0

9 8 7 6

ASSEMBLE MODE

Once you have your buffer board, all
you'll need to buy are two nine-way •D'
type sockets — the ones which are
standard for all Atari joysticks. First,
wire up the address line ( A I I or Al 2) to
the common on the Atari socket ( pin
eight). You can get this from the spare
hole beneath the IC socket. As a result,
a binary zero on the data lines con-
nected to the other sides of the switches
can only occur when the number keys
are being checked.

The data lines must then be con-
nected to the 'North', 'South', 'West',
'East' and 'Fire' connections on the
socket The socket is shown here from
the pm side; there's plenty of room
above the two IC s to mount the sockets,
having first wired them into the board.
The tracks to use are the ones above the
straps which carry the data lines from
one side of the board to the other. I
would suggest, for single joystick opera-
tion, that you make use of the left-hand
side joystick and that you secure the
socket to the board with screws to make
it easier to disconnect

Each of the data lines must be con-
nected to a I OK ohm resistor, so that the
normal condition of  the joysticks is
binary one (+5 volts). This is done to
counter the capacitance effect that can
easily result from using long leads. It's
also worth doing this if you find that the
keyboard 'locks up' —  because the
correct binary one signal is not strong
enough.

Any standard Atari joystick can then
be plugged into the socket and the
interface tested to see if it produces the
correct numbers. I f  the numbers look
wrong, check the connections to the
joystick socket. An added extra is that
the joystick may also be modified to fit
any games which use a particular and
specific set of five keys: just connect up
the appropriate address line to pin
eight.

The final bonus is that Psion and
Sinclair Research have been writing
games that use this interface for some
time now; check the tapes you have
already — you might be surprised to
find that they have joystick commands
already built-in. Els'
WHAT YOU NEED:
I x  10kahm mi ster s
2 x 9-way '0' typa sockets tstandard for
all Atari Joysticks)

•
In our first issue, Stephen Adams presented his recipe
fora DIY Speccy keyboard buffer. This month, under the
guise of further expansion, he details how you can add
Sinclair-type joysticks to the board.

5 4  3  2  1
\ 0 0 0 0 0

IN SIDE OFJOYSTICK SOCKET

FIRE BUTTON

INSIDE AN ATARI JOYSTICK

COMMON

5

0  4

JOYSTICK LEVER
2

3

PIN CONNECTIONS

741.S
245

(DATA)

5X10Kohm
RESISTORS

04
03
02
01
DO

All

Al2 74IS
245
IA DO)

All

Al2

-1-5V

JOYSTICK 2

E W

JOYSTICK 1

FIRE

CIRCUIT DIAGRAM FOR SIN CLAIR-TYPE JOYSTICK ADO-ON

FIRE
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Word has reached me from Mr Wilson
of Kings Norton near Birmingham and
Paul Ferries from Coventry; it seems
the Midlands is getting into the idea of
DIY upgrading. Paul wants to upgrade
his I 6K issue three Spectrum, and add a
RAM C S (chip select) line: Mr Wilson
meanwhile, though not quite so am-
bitious as adding the CS line, has gone
ahead and added the extra RAM in 64K
chips. again for the issue three machine.
In addition, there are also four decoding
chips involved from the ubiquitous 74L
series.

Anyway. these two ( and a couple of
similar) letters have pre-empted a
couple of ideas I  had for this page,
namely RAM CS and the upgrading of
an issue three Speccy. And, although
I'll be dealing with the two points
separately, they are actually related
insofar as they both make use (or
otherwise) of RAM.

It would be best to buy either TI or
OKI chips, these being the two catered
for on the Spectrum. Additionally,
you'll need four decoding chips: two
74LSI57s. one 74LS00 and a 74LS32.

The problems outlined by Mr Wilson
provide a  good example of  the dif-
ficulties you're likely to encounter. He
finds 48K programs will not load, and to
use the top part of memory P. R A M T
has to be POKEd with FFFF, and
CLEAR 25000 executed. He rightly
surmises that the problem lies in the
links that have to be added near the
heatsink. These links have to be made
according to the kind of additional chips
you are already using. Links are only
provided for Texas Instruments and
OKI chips, and they're made necessary
by small differences in the pinouts of the
respective chips.

At this point it's worth taldng a couple
of minutes to consider the reasoning
behind this choice. As a general rule of
thumb, second sourcing is to be com-
mended and perhaps may even breed
some confidence among users. But here
it's either a case that neither company
can supply sufficient chips for Sinclair
Research, or that this is the first sign of
the much-heralded RAM famine. If the
latter, then you might be well advised

ql1C110 YSIS

1111
1
1TH

YS's own reader-interactive workshop. Theory, philosophy, bugs and fixes— all is
controlled and compiled by Speccyspecial ist Ian Beardsmore. Write to him clo

Spectrolysis, Your Spectrum, 14 Rathbone Place, London W1 P 1 DE.
to upgrade sooner rather than later.

And lastly, before you start, the
standard warning applies. If you can see
the links, you have already invalidated
your guarantee — simply by taking the
lid off.

Three links have to be made (see
diagram). Two are the same for both TT
and OKI chips, the third depends on
which of the two you're using. The two
standard connections are made from
L2 to L3 and from H2 to H3. The
specific links are then made from TI I to
112 ( for TI chips) and from 0KI3 to
01(14 (for OKI chips). So far I haven't
been able to dig up anything on chips
other than these two sources — though!
would imagine there must be other
possibilities.

The absence of a RAM CS on the
Spectrum (or, to be strictly accurate, a
user available RAM CS) is a  good
example o f  the sort of  quirk that
Spectrum owners have come to expect/
know/love/hate. With the importance
of such a  line having been amply
demonstrated by the ZX8 1, one would
have imagined it  to be de rigeur to
include one on the Spectrum. Maybe
someone just forgot! Still anyone who's
even a moderate hand with a soldering
iron — and who's willing to invalidate
the guarantee — will be able to cope

D
E 
C
H
I
P
S

W N
with this quite modest modification.

In fact, all you need to do to get a
RAM CS is to add a single resistor. The
method for this was worked out early on
in the life of the Spectrum by Stephen
Adams, as part of  his Eve Adaptor
which can be used for interfacing ZX8 I
devices to the Speccy.

The RAM CS mod allows a block of
memory to be mapped-out and a peri-
pheral ( or anything else for that matter)
to be mapped-in in its place: the effect is
the same as  lowering P  R A M T.
However, the space created is not lost.
A pause for thought will conjure up
images of EPROMs, improved I/O,
and even more exotic things such as
robots. To achieve all this, all you need
do is reserve a block of memory of
sufficient size. Indeed, a  RAM CS
would have made Sinclair Research's
own cartridge port far more effective;
currently, this has to use the ROM CS
line instead, limiting it to 16K and
overwriting the ROM as well! Perhaps,
it's just another case, like the video
output, o f  something considered
unnecessary for mere Spectrum owners
— a pity.

The key to fitting a RAM CS lies with
two of the decoding chips mentioned
earlier — in this case, the 74LS00 and
the 74LS32. A 2.7K ohm resistor needs

PIN CONNECTIONS NECESSARY FOR
UPGRADING YOUR SPECTRUM TO 48K
1 2

TI

•

•  H

26

3 4

OKI

H •

•

Make  one  l ink acr oss • i t h • r  the OKI  or  TI and a second acr oss e i ther  H or  L. I t 'e not
i m por ta nt  w he the r  you use H or  I. unl ess you'r e  usi ng Sinclai r  chips.
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to be soldered across from pin eight of
the 74LS00 chip, t o  p in 10  on the
74LS32 chip: naturally, the track on the
PCB has to be cut as well. Now, a line
from pin 10 to  position four  on the
expansion port ( next to the slot) be-
comes a user available RAM CS. When
in use it needs to be kept high. though
it will only come into play when an ad-
dress is called within the reserved block.
The reserved block will always be at the
higher end of RAM, but can be up to
32K long. Clearly, a 48K Spectrum will
have be used, and trying to put the line
on the lower I 6K is tricky as you run the
risk o f  overwriting a l l  the essential
reserved area at the lower end of  the
RAM.

STACK SITUATIONS
Thank you for all your letters that are
now starting to  arrive: bu t  although
there's lots of interesting ideas, I  seem
to be suffering some sort of hardware hi-
jack — this  isn't meant to be jus t a
hardware column! And for those of you
who have sent in Microdrive material,
sorry b u t  m y  Inter face l  u n i t  i s

RCM YSS 1
1 1 . 1 1
. 1 .

currently doing its own impression o f
Sinclair Research's Q L delivery dates
when it  comes to readability — never
mind, I 'm sure it will be 'ready soon'.

But there is one idea I'd like to throw
at you — mainly  because it was thrown
at me recently. There's been stuff pub-
lished about using the Microdrive vec-
tor as a way  in  to adding your own
commands to Spectrum's own Basic.
And there's also been discussion about
using the Stack Error Pointer to point to
a routine that will N EW a program if
someone tries to break in. So w h y
not use the same Stack Error Pointer to
send you a routine, or suite of routines,
of your own. I've only mulled the idea
over so far  — without making much
progress, I must admit.

A routine for  this  would send the
Error Pointer  t o  your  own table o f
commands and associated syntax —
presumably in code above a lowered
RAMTO R Only  i f  these criteria were
not met would the pointer return to the
normal error routines. O r  perhaps the
controlling variable ( ERR S P )  would
remain permanently set at your  own
routines, w h i le  another  ins truc tion
would be used to call up the ROM's
own routines.

I'm sure the idea has already been
used by the pros, but I can't recall ever
having seen anything on it for the home
user desp i te  the fact that the benefits
could be immense. Besides the poten-
tial of suites of utilities featuring such
handy things as Renumber or Trace,
suites of routines geared to specific uses

would als o b e  possible F i l l  on  a
graphics collection would be an obvious
example here.

Anyway, to finish this month here is
something f r om Stephen Smar t  o f
Pollock, Glasgow (a man who has the
intellect t o  describe h ims elf  as  a
'pleased reader'):

If you go into extended mode and
press a number that represents a colour
— for example, '5 ' for cyan — and
follow this with a space, what you'll get
on the screen is a square of that colour.
In Basic programs, colours can be speci-
fied like this, R EM  statements high-
lighted and text made generally more
clear. But how can I find out where the
routines for drawing circles and lines in
ROM are? I'd like to use them amended
in a R AM routine."

Well, as a first move! suggest look ing
at Spectrum ROM Disassembly pub-
lished by Melbourne House. And as a
second move, I ' m  throwing out the
problem to all YS readers — let's  be
hearing from you.

Lastly, to wrap this month. I'd like to
add a  no te  t o  t h e  T un ing  Y o u r
Spectrum artic le that appeared in the
second issue of Your Spectrum. I f  you
haven't got the pre-sets mentioned, then
you have an issue three Spectrum (see
Sexing YourSpectrum in the third issue
of YS). I f  you have an issue one or two
and y ou cannot get the pre-sets t o
achieve a better picture — even after
you've tuned in your television t h e n
the computer will have to be checked
out by Sinclair Research.° s

Here are two routines from Mr K Yeo-
man of Poole in Dorset The first shows
one of  the interesting vagaries of  the
Speccy's STRINGS command and the
second is an attempt to make use of it.
Unfortunately, he says the attempt is
less than inspired, and it probably offers
no advantage at all over using a more
conventional string. He says," was try-
ing t o  look  a t  the idea o f  some
sort of  sprite-type system that might
be possible if  the spnte was symmetri-
cal". (SCREENS can be made to read
user-defined graphics, b y  judic ious
POKEing of the system variables.)

Personally, I  think  it 's  only  fa ir
that i f  Sinclair Research is  going to
program 'quirks in to  the Speccy, then
users should go out of their way to find
other non-anticipated uses for  them.
Anyway, my first thought was to find a
way of simulating the DUPLICAT E
command of Forth, where one 'copy' of
the number could be used, while the
other copy remained. However, Basic is
not Forth, and it doesn't have anything
like the direct access to the stack — it
probably wouldn't be necessary. But
I'm sure that the writers of some of the
exciting (?) games that infest certain
computing magazines will find a way of

using i t  — ones where you have to
manoeuvre around a shape that happens
to be two characters wide, and i f  it
bashes into another then it changes into
the new character. This, of course, turns
the 'quirk' into a gimmick that perhaps
has no place here (???).

However, there could be a use for it in
a simple maths program, where pupils
would have to move a cursor around the
screen to a certain number, and then a
line like LET  b a S  (  I ) +  aS (2)
followed by  PR I N T  " Wha t  is  the
answer". Hmm s t i l l  not very in-
spiring! The only other thing! can think
of that might come in useful is using it in
some sort of code -- perhaps where you
have the character •e' (CURS 101) on-
screen. Then, when we have the dupli-
cated character in a$, aS ( I ) +  aS (2)
would give 202. So POKE n(CODE
(1) +  CO DE aS (2) ) would store a
LINE command at address n.

All in all very convoluted and no good
for every other( odd) command, which is
why the only real use I  can see is  in
ciphers. If anyone can actually come up
with something more practical, then I'd
be interested to hear. At  the moment,
though, I 'm afraid it's  Round One to
Uncle Sir Clive.
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The best news of all is that the entire
program to  carry out this wondrous
interfacing task is only about a dozen
lines long (see the listing further on).
The program was tested using a Casio
VL-5 polyphonic synthesiser and a
16K Spectrum with Interface 1 connec-
ted. With this configuration no extra
hardware is needed, other than a couple
of plugs and some wire. I t  should be

Sweet sounds and Spectrums aren't usually words uttered in
the same breath! However, the program shown here, courtesy

of Sam & Simon Goodwin, allows you to connect any
Spectrum to the light-pen port of a Casio synthesiser, giving

you a versatile new peripheral.

possible to use a cassette recorder or
amplifier in place o f  Interface 1 i f
you've stil l to  purchase (or receive!)
the interface.

REFLECTIONS
The Casio light-pen produces a pulse of
electricity whenever i t passes over a
reflective surface. So, armed with the
catalogue o f tunes supplied with the

29

synthesiser, the first problem was to
work out the pattern used to transfer
information.

It turned out that tunes are stored in
eight-bit bytes, each composed of two
four-bit sections. Pitch information is
stored separately from the rhythm data
— you load the frequencies of notes to
be used independently from the dura-
tions. Because of the four-bit basis for
the information, we chose to use hexa-
decimal(base 16) to represent values
sent to the synthesiser.

The synthesiser can tell pitches from
rhythms by looking at the start of the
data t h e  hexadecimal sequence
'0408' prefixes the pitch information.
and '0404' marks the rhythm data.
There is scope for further experimenta-
tion here since we suspect that larger
synthesisers use the other values to rep-
resent chords — the VL-5 only allows
you to  load monophonic music (al-
though you can play along with it once it
is loaded).

Bar coded music is normally stored
as a number of musical 'bars', each with
its own start and end marker. This is
convenient since i t means that Casio
doesn't have to print enormously wide
books with bar-codes on them — they
can split a tune up over more than one
line. However, the Spectrum doesn't
need to print the music and, consequen-
tly, the entire tune entered can be trans-
ferred as a single bar. You could use
multiple bars by altering the third digit
of the start marker. For example. 0414
marks the second bar of rhythm infor-
mation, and 04A8 would prefix the
eleventh bar of melody. The Casio uses
an 'extra' bit at the end of each bar to
indicate whether or not there is another
bar to come, so that must also be set
appropriately.
MAKING NOTES
Each pitch is represented by two hex-
adecimal digits. The first digit is the
note number in the octave: a value from
one to 12 (Hex 'C'). The Note Codes
table summarises the relationship bet-
ween this digit and the note produced.
The value zero represents a 'rest' (silent
pause). The Hex digit 'D' ( I 3) tells the
synthesiser to switch on the automatic
rhythm generator.

The second digit associated with
each pitch tells the computer the octave
number of the note. Use the value zero if
no octave number is needed — eg. for a
rest. Most of the pre-supplied sounds
allow four different octaves to be speci-
fied, using the values '4' through '7' but
'flute', 'violin' and 'pretty', can only be
generated over a three octave range —
the value '7' always produces a top C
note if specified for one of those sounds.
The use of values between '4' and '7'
hints at other capabilities of the format
— presumably, further octave values
can be selected on synthesisers more
versatile than the VL-5.

As a simple example, to specify two
notes an octave apart in pitch, you can
type *0408161 7*. Once you press En-
ter, the information is automatically
converted and transmitted to the syn-
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KEMPSTON JOYSTICK INTERFACE FOR THE
ZX SPECTRUM

Allows the use of any A l a r i
-
C o m m o d o r e  
t y p e  
j o y s t i c k  
w i t h

the popular  ZX Spectrum computer With well over 100 games
on the Spectrum now c ompat ible with the joystick this is a must
for any  Spectrum owner who wants the power of a joystick
added to the power  of the Spectrum Simply  plugs Into the
edge connector at the back  of the Spectrum. No modifi cat ions
necessary

Some games  you can buy  were produc ed before
Joysticks were av ai lable for the ZX Spectrum With the aid of
Kempston conversion tapes these games  can now be
play ed with any of
the Kempston
range ol
joysticks.

-  Converts.
Centipede

APZ I
race Goes Skiing. Hungry

ulation (Sinclair)
Spectres

Ta m
ert  Cnaising

STOW UPI 112
,verts Ah Diddums, Jumping Jack_

Molar Maul. Androtds. Horace And the
Spiders Space Raiders Winged
Avenger, Muncher
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MICRO ELECTRONICS LTD

Unit 30 Singer Way, Woburn Road Industrial Estate.
Kempston, Bedford. MK42 7AF. Tel
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MUSIC   ON
thesiser — you'll see the display border
flash as the transfer takes place. The
VL-5 then plays a short musical 'jingle'
to signal that the information was re-
ceived without error, a low note sounds
if there's something wrong with it.

The end of a bar o f either pitch or
rhythm data is marked by a Hex 'F '
digit, followed by a single digit 'check-
sum'. Both are automatically produced
by the program, so you don't need to
type the end marker when you enter the
pitch or rhythm data,
EASY RHYTHM
The rhythm information i s likewise
transferred as a sequence of eight-bit
values. After the prefix '0404', subse-
quent pairs of Hex digits represent 240
possible note durations. On l y  240
values are allowed since any value
starting with the Hex character 'F' is
treated as an end-marker. This wouldn't
matter much, were it not for the fact that
the values are stored 'backwards' — the
first digit represents the units arid the
second the multiples of 16! This means,
for example, that you can represent the
durations '0 ' to 'E' (14 decimal), but
not 15 which would be sent as 'F0
1
.
Likewise, the values 31, 47 and so on,
are also forbidden.

The range of durations is ample for
most music — a value of 134 (Hex '68')
produced a note lasting 13 seconds on
the VL-5 when it was set to slow tempo.
Of course, the slider control can be used
to make fine alterations in the tempo of
music once it has been transferred. The
value '00' produced a note so short that
it was barely perceptible

THE PROGRAM
The program listed by Sam Goodwin
was written for speed and conciseness
rather than legibility. Thus, annotation
is provided for those who wish to adapt
it — perhaps to  produce computer-
generated music o r even a full-scale
synthesiser control program.
WIRING LIP
The diagram shows the wiring needed to
connect your Interface 1 to a Casio V L-
5. The socket on the Casio is a rather
odd variety 4-pin D I N ,  b u t  tha t
shouldn't matter too much since most of
you will, no doubt, simply poke the
wires into the socket and trust to luck!
For your information, though, the plug
is available for a few pence from Maplin
Electronic Supplies, catalogue num-
ber HH261/

Make sure that the signal conductor
from the Spectrum — the very end of the
jack plug — goes to the small socket of
the DIN plug, rather than the shield.
The diagram of the DIN plug assumes

COMMENT
Print the instructions.

SPECTRUM TO CASIO INTERFACE

Accept the music string.
Work out the checksum for the
music entered,
Add the end-marker, taking its
checksum into account.

Build the binary form of the
MUSIC from CS. in AS.
Force a change of state after
every two bits.
Add a binary digit to A$.

Do each bit in turn.
Output the wave represented

Draw the wave on the screen.

a l  LET 0=INT IL NEXT E: NEXT 1
500 PAUSE 10: FOR A=1 TO LEN AS

in AS to the network. 510 OUT 20, "0"=AllAt: NEXT A. STOP

SPECTRUM TO CASIO
INTERCONNECTIONS

TO SPE CTIONI
NETWORK SOCKET

CASIO VL-5
This is all the wiring you need to connect
your  I nter face  I  to a Casio VL5.  The
socket on the  Casio is a r a ther  odd
var iety 4-pi n DIN.

that you're soldering i t with the pins
pointing away from you.

The connector at the Spectrum end is
a humble 3.5mm jack plug, which should
be inserted into the network socket. I f
you haven't got an Interface 1, don't
despair — you can control the VL-5 via
the Spectrum cassette port, using a
small amplifier to step up the signal.
Alter line 510 to  read 'OU T 20,—
("0"—AS(A)):NEXT A' i f you don't
intend using the Interface 1.

If your cassette recorder will amplify
Spectrum sound effects, a wire from its
earphone socket should give sufficient
voltage ( about 3 volts peak-to-peak) to
drive the synthesiser. Alternatively, a
small transistor amplifier (such as an
intercom or baby-alarm) should work
adequately i f  you turn i t up loud and
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LISTING
300 MINT" 1A1 CABE CREATOR" "• "Sy $am leedwle"

Enter the music In hexadecimal Use•0401' as start of
PITCH DATA or'0404' tor LENGTH DATA." • • " This t I I  be
converted tobar-code ilata and output via the network
interlace " "  " Just connect to the ground and top right
pin of any CASIO MS socket to transfer data to the musical
instrument."
420 INPUT CS: LET C=LEI CS
430 LET F=3: LET A5="00": FOR 1=1 TO C+3: LET
11=COOE CCM —55+7 *(CUM <"A"): LET F=F+11
440 IF B=C THEN LET F=F—INT (I/1111•18:
LET CS=CS-1-"F"-f-CHRS 113+2 • E1•(E>7)--411-1-CHRS
141+1+ fl>7)1
450 FOR E=B*4 TO 11•44-3

411 LET 1=1/2: IF A$ (LEN ASI=AS fun As—I) THEN
LET AS=AS-I-CNIS [97-CODE AS (LEN AS)1
470 LET AS=AS+CNIS ge+mis (D-INT 114/2-1- INT 1E/
2111

520 FOR A=I TO LEN AS: PLOT INVERSE 031.A*2: HMV
INVERSE "0"=ASIA1:255.0: DRAW 0.1: DRAW INVERSE
"0ASIA), -255,0: NUT A

take the signal for the Casio from the
loudspeaker.

PRINTING BAR CODES
I f  your ZX printer is on good form, it's
actually possible to print out bar codes.
Amazingly enough, the resolution o f
the printer is usually good enough to
read them as well — so long as you use
good paper and avoid smudging the
printout that is. Line 520 demonstrates
this, although it only works for small
tunes since it is difficult to imagine why
anyone should want to print musical bar
codes! Enter your music in the usual
way and when the program STOPs after
the music has been transmitted, type
CONT (on the C key). The bar codes
should appear on the screen. Type
COPY to transfer them to the printer.

The one-line printing routine wil l
only handle short bursts of music. since
it simply prepares a single screen o f

NOTE CODES
Rest

1
2
3
4
5

C natural
C sharp
0 natural
0 sharp
E natural

A F natural
F sharp
G natural
G sharp
A natural
A sharp
B natural
Rhythm on
Unknown
End of bar

Thi s tabl e  sum m ar i ses the r e l a ti onshi ps
be tw e e n the  digi t and the note  pr oduced.
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data. It should not be difficult to adapt
the technique to produce longer bar
codes. The routine deliberately uses the
full width of the paper, so a succession
of screens can be printed one after
another. Another advantage of using
the whole width is that it gives more
chance of success with a smudged list-
ing — if a pattern won't load at first, try

moving the bar code reader across a dif-
ferent column of the printout. Produc-
ing bar codes with the ZX Printer can be
a rather 'hit-or-miss' process, but per-
severance pays off eventually!
SAFETY NOTES
The chance of damage to either syn-
thesiser or computer is very slight when
using this technique, but dire conse-
quences could result if you are either
very imaginative or very unlucky. To
minimise the chance of problems, al-
ways use the synthesiser on battery
power while it's connected to the Spec-
trum (this reduces the risk of damage
caused by faulty mains wiring). Always
double-check your connections bet-

Well, I'll bless it if you think it'll help, but have you checked
your disk drive?

TIRED O F  BORING
ARCADE
GAMES?

Space Age Software
120, Woodlands Rood,
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ween the two devices, and never con-
nect them together while either is turned
on. You can damage your Interface I by
shorting the network output, so be
especially careful that you've not acci-
dentally connected the two wires to-
gether.

In our tests we've experienced no
problems but, of  course, Your Spec
trum can't take responsibility if  you
blow up one of your 'toys' in the course
of experimentation. At least you know
that it's possible to interface the two
machines j u s t  spare a thought for us
fiddlers and the projects that didn't
work, as we sit in the midst of an expen-
sive pile of broken robot-arms, ZX8Os
and central-heating controllers! gs

NOTA BENE
When this article landed on the
Editor's desk, cries of glee emitted
from the would-be Keith Emersons
who rushed down to McDonald's
Stores of Oxford Street to borrow a
VL-5. No problem — the device
worked perfectly with the Spectrum,
and within minutes the VS office
looked like a scene out of Fame!
However, although you can still
probably pick up a VL-5 from your
local electronics shop, Casio have
ceased making this model. But, Casio
do include other synthesisers in their
range with a light pen port and. just
to prove that the program works for
these as well, VS tested the MT-70
model which you'll see illustrated
within this article.
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FINANCIAL PACKAGES FOR T HE
SPECTRUM 48K

DO YO U  WANT  TO  KNO W WHAT TYPE O F
INSURANCE/ASSURANCE/INVESTMENTS

MEETS YOUR OWN PERSONAL
REQUIREMENTS'?

LET YOUR COMPUTER
EARN IT'S KEEP

C X %  =  C + ?
•  T H I S  PROGRAM IS DESIGNED TO PROVIDE YOU WITH INFORMATION WHICH
E  W I L L  LET YOU DISCOVER THE WORLD OF PERSONAL FINANCE AS IT DIRECI t  Y RELATES TO YOU THE INTENTION ISTO FOLLOW THE PROGRAM TRW/  A
E  N U M B E R  OF TEACHING AND DISPLAY ROUTINES WITH THE FACILITY TOCARRY O U T  PERSONAL INVESTMENT cAir t r u vr io N s TH E SUBJECTS
E  C O V E R E D  INCLUDE WH OLE L I F E TERM . ENDOWM ENT ASSURANCE
C  HOUSEHOLD/CAR/TRAVEL-HEALTH/PENSIONS/BUSINESS I N SU R AN C EINSTANT QUOTES ARE AVAILABLE
E  T H : E  ExT EN sivt  SECTION O N  INVESTMENT PROVIDES PRELIMINARYGUIDANCE FOR VARIOUS TYPES OF INVESTMENT INCLUDING WHAT TO DO
E  W I T H  A WINDFALL ENABLING YOU TO LOOK COMPREHENSIVELY AT ALL.
C  T H O S E  ASPECTS OF YOUR INVESTMENT DECISIONS THREE INVESTMENTCALCULATORS COVERI NG C OM POU N D  INTEREST RETURNS O N  A
E  P O R T F O L I O  O F  INVESTMENTS AN D  TH E DLM CULT DECISION AS  T OWHETHER YOU SHOULD COMMUTE YOUR PENSION ARE INCLUDED
C  L A S T  YEARS TAX AND THIS YEARS PROPOSED ALLOWANCES ARE SHOWN
C  T H E  r Act u r y  TO HOLD/OR PRINT OUT PAGES IS AVAILABLE A  MICRODRIVE VERSION IS AVAILABLE

CHEQUES FOR E5.50 TO

INFORMSOFTWARE
3, TREESDALE CLOSE,

BIRKDALE
SOUTHPORT, PR8 2EL.

TRADE ENQUIRIES WELCOME

CEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEECEEE



HAR F
-7 
W A
R E  
1 1
E 1
1 6

The object of buying a disk drive is to be
able to speed up LOADing and SAVE-
ing of data and programs — data being
the most important.. as files used for
databases frequently have t o  b e
LOA Ded, ME RGEd or altered and
then SAVEd again.

One advantage these disks have over
tapes ( including the ZX Microdrive) is

The Viscount I nter face plus dr ive.

YOUR RUNK

Two disk arrangements, based on completely different ideas,
have been available for use on the ZX Spectrum for some time
now. Stephen Adams compares and contrasts the Viscount
interface and drive from Spectrum Computer Stores and the

FDI interface from Technology Research Ltd.

that it's possible to go directly to an area
(or record as it's called) of data and read
it directly into the computer. This is
called Random Access. Of course, on
tape, the whole thing has to be gone
through right up to the point where a
particular record is found. And if it's not
found then the tape has to be re-wound
and the search begun all over again.

33

This laborious process is known as
Serial Access.

Another advantage is speed. The
baud rate for LOADing data from disks
is usually in the region of I 28K baud as
against the Spectrum's tape speed of
I 500 baud. an increase of about ninety
times! Double density disks and mul-
tiple drives can also raise the amount of
data immediately available to the com-
puter. The approximate data capacity
of the systems examined here is about
100K minimum.

In both cases, connection to the ZX
Spectrum takes place via the expansion
port, but only the EDI provides you
with a further expansion port at the back
for attaching printers and the like. To
use a printer with the Viscount, you'll
need a special flexible cable with extra
sockets that contain pfi nted circuit cards.
These are available from CPS ( whole-
sale distributors f o r  a l l  Sinclair
Research 'out of guarantee' spares) as
well as Spectrum dealers.

Both systems use up memory space
for the Disk Operating Systems ( DOS)
at the top of memory. The Viscount,
because it's software controlled, uses
up more memory ( 8K) than the FDI
which normally only uses I  K. How-
ever, the FDI swallows up an extra 4K
as a buffer for deleting files, and this
needs to be allowed for when writing or
modifying existing programs. A nd
remember too that many machine code
programs such as Tasword are position
dependent in memory and you'll need a
new version to work with disks.

Having inserted the interface in the
back of the ZX Spectrum, powered up
the disk drive (the EDI interface takes

The FBI  I nter face  ne e ds  a BBC or  simi lar  se l l -pow er ed drsve.
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BBC disk drives, so the choice is a wide
one) and switched on, what do we get
now? Well, on the Viscount we notice
no difference at all except that there are
now two copyright messages on the
screen, and RA MTOP is 8K lower.
With the M I  you are straight into the
DOS and the system requests a pass-
word. This is 'TRL
. 
( s u p p o s
e d l y  
s t a n
d -

ing for 'Technology Research Ltd') for
the disk supplied, but you can change it
to anything you like. Only the correct
password( which is recorded on the disk
when it's formatted) will allow you
access to the directory ( a menu of the
programs on the disk) and thus to the
files.

Once through the password you may
enter a command for either A or B disks
(if you have a dual drive system) from
the table listed at the end of this article.
This command will then be executed by
LOADing and RUNning the file named.
You can return to Basic, but this N EWs
any resident program.

Life is a little easier on the Viscount.
You can LOAD a program from tape,
enter a program or LOAD one from
disk using the variables already inserted
into the variables section by the DOS.
All commands must be put into f'S in the
form of name and the details of the file
you wish to LOAD or SAVE. By file( as
you might have already guessed) we
mean a program, data array or machine
code routine. The commands on the
Viscount are easy to use, consisting of a
call to a machine code routine in the
DOS using instead of numbers, a vari-
able which is a reasonable description
of the command. For instance. 'RAND
USR BL LOADs a Basic program,
'RAND USR BACK' makes aback-up
copy of the disk, and so on. These must
be re-loaded if you use RUN orC LEAR
by RAND USR 64000. The names can
also be changed to suit the program —
for instance, you might change BL to
'DATABASEPROG' a nd C L  t o
'FILELOAD'.

The only problem I found using these
commands is that there's an error in the
BACK routine which requires POKE-
ing locations 63208 with 80 and 63209
with 249. These I eventually SAVEd as
a code program which could be loaded
up before using the command. The
DOS may therefore be modified in both
systems to eliminate errors.

I also had some trouble with the disk
units themselves. They tended to over-
heat when I  first got them, but this I
cured by installing larger heatsinks on
the power supply; there's been no trou-
ble since. Problems on the TRL system
centred mainly around the fact that I

couldn't format my double-sided disks,
despite trying several different sets of
software from the suppliers. Eventually,
I switched to a single-sided. single drive
system which worked fine.

A word of warning, however. The
interface socket, although quoted as
BBC compatible is in fact upside down
to the normal connector. Therefore, the
notch on the plug does not go into the
hole provided on the socket — at least
not without causingdamage to the inter-
face. There's a listing of the pin connec-
tions in the manual, but no warning.

VIVE LA DIFFERENCE!

The FD1 is  designed to cope with
machine code programs, mostly with
the user allocating a  buffer for the
routines or data. Basic programs( using
an 'S' prefix) can be LOADed or
ME RG Ed, but the variables( with a
prefix) must be SAVEd and LOADed
separately. Any progam without a pre-

THE VISCOUNT'S DOS
COMMANDS.

Venable name Commaid
ND

DIR
BACK

—
Z
A
P

BS—
BL
CS
CL
AS
AL

NEW the disk
(format).
Print the directory.
Copy the contents of
a disk on to another.
Delete files from a
disk.
Basic SAVE.
Basic LOAD.
Code SAVE.
Code LOAD.
Array SAVE.
Array LOAD.

A typi ca l  call  to the V i scount's  DOS could
be: LET I S ="G AME , ( l i ne  num be r  of
autos tar t) ;  LET E RRO R = USR BS.
fix is a machine code program which is
LOADed and run from the location
given. Basic programs may only be
RUN on LOADing( no GO TOs). The
commands PUT and GET allow you to
SAVE and LOAD data in 512 byte
machine code sectors into a buffer.

The commands in Basic must be
POKEd into a workspace contained
in the 1K area: but a U SR routine must
first be called to find out where. After
POKEing the command in, a  list of'
numbers within the command must also
be POKEd into another series of loca-
tions. Then, the USR routine which
looks at the line can be called.

Although a  Basic subroutine was
included on the disk, which could be
MERGEd with the main program (so
that strings could be used to give the
commands). I still found it cumbersome
and would hardly call it user friendly!

The M I  moves all programs and so
on around to take up any spare space —
which is very efficient. This means any
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THE FM'S DISK
COMMANDS

UNMANS O P E R A T I O N
IIM A: P r i n t  the directory.
REM A: NY R e n a m e  file N to Y
SAVE A:SFRED

LOAD A:SIRED
ERA Al
MERG A:SFRED

GET A:N
PUT
A:
B:
PASS
!NIT
LOCK
BAS

TOP OF THE FLOPS?

DATA

SAVE file (no prefix
denotes that its a
machine code file).
LOAD file (as above).
ERASE hie from disk.
MERGE data or
program
Random read.
Random write.
Select drive A.
Select drive B.
Password change —
Insert the directory
.

—
Protect disk
Return to Basic
(NEWs the program)

Com m a nds  m ust be P O KE 'd into a
w or kspace  and num be r s  cal cul ated
befor e  using r outi ne .

new file is always added on the end of
the list. The Viscount, however, only
allows you to use complete tracks for
files, which are 2816 bytes long. Thus if
a program or data is only 20 bytes long it
still takes up 2.816K.

Arrays can be stacked together in one
file to give better use of the space and
member numbers act like D IM num-
bers for the particular array you want.

Both manuals are reasonable, given
that they've been written with the pro-
grammer in mind and not the average
user. The Viscount is perhaps slightly
better in that it lists the error numbers at
the back — the FDI manual leaves you
to find out for yourself'.

Taking everything into account, the
Viscount would seem to be the better
system. It not only costs less, but is far
easier to use: it also includes a back-up
program ( very important when using
disks), whereas it's an optional extra
with the EDI.

The Viscount is only available at pre-
sent through the Spectrum chain of
dealers, but may also be stocked by
other sources as it becomes more pop-
ular. The  disk drive plus interface
costs E245.

Technology Research Ltd is at 356
Westmount Road. London SE9 !NW
(Staines 63547). The M I  interface
costs E99 and needs a BBC or similar
disk dr ive  (self-powered); TR L' s
equivalent to the Viscount disk costs
£218.50 and a connecting cable adds
perhaps a further E15. The copying pro-
gram (to back up the disks) costs an
extra

Both systems reviewed here require
the 48K Spectrum. However, the FDI
interface can also be supplied for the
16K machine. el s



Still ot Buster Keaton from I  he General C Raymond Rohauer 1984

Try pulling a
stunt like this on
your Spectrum

Leap on a moving train l u m p  from carnage
to carriage d u ck  under fast-approaching
bridges.

But before you do anything make sure it's
with Sinclair's new action•packed game -
Stop the Express'

That way. you can try dramatic feats like
Buster Keaton's without nskong your neck!

Stop the Express is one of five exciting new
games from Sinclair. Its graphics are superbly fast
and sharp. The action is non-stop. And the challenge
is a very tough one.

On top of a racing express, you're chased by
knife-throwing bandits. And inside the express,
there's even more trouble.

Will you ever get to the front and halt the
train? Or will you be well and truly bumped off?
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All five new Sinclair titles -
Stop the Express, Bubble Buster,
Zipper Flipper. Enc and the Floaters,
.ind Driller Tanks a re  for a 48K
Spectrum, You'll find them in the
shops today

At only f 5.95 each, they're
destined to be big stars on the small-
screen'

Selected Sinclair software lines are available from
VVH. Smith computer stores, Larger branches
of Boots, John Menzies. Greens and most other
software stockists nationwide.

Sinclair Research Ltd, Camberley (0276)686311
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THE FIRST M
DYMMIC Pa(KAGES

FROM
PROCOM

TAPE 1
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
IOR JOYSTICK) THERE ARE MA NY  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
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HOW TO ORDER
Telephone orders
(OD 508 1216
Credit Card Holders tAccess'Earclaycard
Only) can pucchase by telephone Please
give card no n a m e . address and items
required, and your Order will be despatched
the same des
,BY POST
Simply * t ile  y r  t PQu ir V
r , , r n
t s  i n  t h e
Coupon provided. enclose your cheque•P
or use your Access or Barclaycard Please
make cheque payable to, PROCOM
SOFT WARF and post to address belt,*
Allow 7 days tot delivery
IN PERSON
v,s.1 our pcernises a t  the address belay, lot
a gr eat s elec tion w e  wi l l  be de l igh ted  to
see you

WHAT IT IS
Whether you are a beginner
or an experienced
programmer it will make no
difference with the
DYNAMIC GRAPHICS
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 s o f t
-
w a r e
aid on the market today.

f14•95
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1 DY NAM I C PROGRAMMING
2 DY NAMI C ANIMATION
3 DY NAM I C SOUNDS
4 DY NAM I C FILING
5 DY NAM I C EDITOR

Et ASSEMBLER
Package for the  Z X Spe ctrum now'
Also for the  BBC . Ele ctron and C BM  641

EASY TO USE
DYNAMI C GRAPHICS is  the one
that everybody will understand The
instruct ion manual is simplicity itself.
No more strained eyes -  t he manual
has large 10 x 8 pages with plenty of
diagrams to make it easy for you.

YOUR TICKET TO RICHES?
Use DYNAMIC GRAPHICS to make
up your own program, and if its  good
we will market it for you and maybe
make you rich.

DYNAMIC
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r  D Y N A M I C

Gaiskeelics

1--• DYNAMIC
I ,  S OUNDS

r—IOVIVAMIC
L J  PROGRAMMING

n
D
Y
N
A
M
I
C

r ILING

r--1 DYNAMICANIMATION

f
-
1 
D
Y
N
A
M
I
C

EDITOR b
ASSEMBLER

'Please ticS 4.1111/
enclose my cheque'PO t o t  it
- I prefer to pay wnh my ACCESSMARCLAYCAND

• DE
,
re r  
e
,
r
t  
d
f
t
w
A
x
-
g
h
t
l
p
i

Card N o
S Igne tu r e
Name
Acicirev.

T e l I Eva l
Crack cedes eolid i t s igned by  c..0rd Notelet
Address above must be tim  seems es card holder

E
P
o
s
t  
t
o
.  
P
R
O
C
O
M  
S
O
F
T
W
A
R
E  
3
0
9  
H
I
G
H  
R
O
A
D

L OU GH TON . ESSEX

P aws ,  , , • • •  (Ne  lakti ffi lmo  ird.711

1

1



•

••••

Q  1
1
.
1:
"A

,

WHY IS
THISV
S M P
IFull details inst



:
4
:
A
L

•
•
.
/
1
7
/
1
.
,

. 1
1
4
4
1
4

•• •
•
• • •
k g

0 W3 0  VtAe 0990
e5C2a. eck a‘VaiN Scgice

i s k ;
:
0 5 0
4 3 . ‘
, a ,  
W P
.
1 . .
. . t
1 :
3 1
4 .
s a
d o
\ ‘ ,
1 _

1.131:1%ct-D6c)1(ItIVr(13est013s:\:131::;-0t1,;1119eile au: e

1
;
'
N
e
v
e
c
e
,

t
c
t
o
i

COMING SOON!
Bricky Micky *

*  Time Bug
*  Final Frontier

asi( for details •

0
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Bonkers and Breakaway are available
from Prism, Woolworths, Rumbelows,
John Lewis and Debenhams.

*  Dealer inquiries welcomed
*  Overseas inquiries welcomed
DO YOU HAVE A GOOD IDEA FOR A GAME?

CALL US!

Bermuda Triangle
Magic Orchard

PACCOM
SOPTWARE

FOR
THE ZX

SPECTRUM
HOW TO ORDER
Telephone orders
(01) 508 1216
Credit Card Holders lAccessiBarclaycar
onlyl can purchase by telephone Please
give card no , name. address and items
required, and your order will be despatched
the same day

BY POST
Simply write your requirements in the
coupon provided, enclose your chequeP 0
Or use your Access or Barclaycard Please
make cheque payable to. PROCOM
SOFTWARE and post to address below
Allow 7  days tor delivery
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IN PERSON
✓isit our premises, at the address below tor
a great select,- w i l l  be delighted to
see you

O J N Y \  1\1\iP'
Be t'oe oloOeto lkoNo‘o,rkoork
1 0 e  based , 1 0 2 0  e
%!) secooOs to les0e
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EPOST TO, PROCOM SOFTWARE.309 HIGH ROAD. LOUGHTON, ESSEX
Please send me the following items:

Bonkers
( E S SO)

Breakway
(E5•50 each)
1

Grid Mastee
if4.95)
List of new
games!

'Please tick 4temst
enclose My cheque/Po t o rt

I tooter to pay wan my ACCESSiBARCLArcARo
(Oesete whiChever nOl aPpecarae-1

Card No

Signature
Name

Address
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PROCOM SOFTWARE
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T E L : ( 0 1 )  5 0 8  1 2 1 6    A  dd r es s atoye must be the same as card holder
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Steering To
Success:

The sordid practice of pre-announcement has again
gripped our hearts, and Sinclair are once more laughing
all the way to Fort Knox. But to keep the interest ticking
over during The Big Wait our ever-smiling micro Guru

stuffed a company Mercedes full of eagerjournalists and
whisked them over the Cambridge for a day's play with a

0  L. Quentin Lowe tells the tale.

The CIL Roadtest

If noth ing e lse, th e  Cambridge
soiree succeeded in wiping a few
cynical smi l e s  o f f  a  f e w  d i s -
believing faces. Yes, there are mis-
takes and disappointments: yes,
there aredelays and problemsthat
a two-year o ld  cou ld  have pre-
dicted: but it's one hell of a machine
all the same and Sinclair Research
knows that, in the end, it will del ight
everyone who's had the good grace
to put their money up front.

Before charging into the review.
I must first make all the usual dis-
claimers. The report is based on a
one-day play on an early machine.
Details may be different when the
machinesfinallyappear(in fact the
01_ hasalreadychangedabitsince
thelasttime I saw one)and nothing
that you read can be taken down
and used as evidence...

Surprisingly, the man from Sin-
clair said how disgusted they all
were that anyone could have writ-
ten and be selling a book about the
CH_ But booksabout mythical com-
puters a r e  o n l y  a b o u t a  fi ver,
whereas th is particular mythical
computer is going to  cost some
four-hundred pounds. Sti l l , Sin -
clair Research did at least prove
that the CA_ was slightly more than
mythical: here'swhat it's liketo ride
a Unicorn...

THE BODYWORK
The machine is delightful to  be-
hold and use. I tssmall size makes it
a comfortable desktopcompanion
and the only possible moan is that
the three plasticfeet (which tip the
machinetoa suitable typing angle)

kly"-- 4.7

t ,
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have a habit of falling off.
Early ()Ls will have an additional

16K of EPROM hanging out the
back a n  unforeseen extra that's
affectionately b e e n  n icknamed
the 'Kludge'. The Kludge is really a
32K EPROM o r  ROM cartridge
and its current nasty looks should
have changed somewhat by the
time i t reaches the customers. It
containsthe bits of Basicand ()DOS
that eitherweren't ready in time or
couldn't be made to fit in the origi-
nal 3 2 K  R OM space. Being a n
indispensible cartridge, i t  mu s t
have a postponing effect on theOL
cartridge software market.

In a  way. Sinclair's approach is
commendable: w i th  th e  Kludge,
you do  get a  working CIL as op-
posed to  yet another apologetic
letter. The final 01_ ROMs will pro-
bably be around some four months
after Sinclair has frozen the code
in them — and the company also
hastofigurea wayof getting 48K of
ROM inside the machine in a rela-
tively short space of time. Strange
then that it seems to be moving so
slowly to  finish the  code in  the
ROMs. You also hear rumours of
this or that keyword being added/
deleted/changed a n d ,  d e sp i te
missed de l ivery da tes, Sincla i r
Research reckons its got the time
for i ts programmers to  do some
new and fun things with the extra
space available. Oh well, so  you
get turtle graphics commands too.

The keyboard is a bit strange at
first. There 's a  cop ious layou t
(rumoured to be close to  a DEC-
like standard — if that were at all
important)and every keyyou could
possibly want is provided, includ-
ing obscure characters such as,).

and \  that come in useful in
languages such asC.What's more,
the keys feel good and with a bit of
practice you can type reasonably
quickly. Best o f all, the 01_ never
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drops a keypress. It's got a proper
type head system l ike the  BBC
micro, especia l ly u se fu l  w h e n
you're waiting for the Microdrives.

However, yo u  wi l l  no ti ce  tha t
there is no delete o r backspace
key, a curious omission consider-
ing i ts importance. Sinclair has a
complete editing ke y  su i te  bet-
ween the  arrow, Control and Al t
keyswhich will beavailablein most
applications. This includes Con-
trol/Leff-arrow for backspace. I hate
to say it but after five hours, I was
quite happy with it. Any Shifted Zs
you see in this story are purely co-
incidental!

DRIVEABILITY
As soon as you've switched on (and
are stil I cursing the lack of an
switch) the 01_ asks if you're using
a Tv or Monitor. Pressing Fl  o r F2
sets the appropriate display mode
and the 01_ then tries to boot the
Microdrive cartridge in drive 1 (or
as we OLers call in MDV1). The 01.
searches MDV1 fo r  a Basic pro-
gram called BOOTand then runs it.
This can then load whatever other
programs you like, allowing you to
create turnkey systems o r  have
theOL boot upjust howyou like it. If
it can't find boot, the system drops
neatly into Basic.

The choice o f TV or monitor is
only foraesthetics.Some TVs won't
be able to  handle th e  OL 's  8 0
column mode and will have to be
operated in 40 columns. Sinclair, a
company which has no televisions
in i ts office, assures us that the
television display is as good as
you'll get. Certainly on a monitor
it's bright, s harpand rock-steady—
even if one of the OLs we've seen
lost the left-hand 50 pixels of the
display off the edge of the screen.

Amid th e  growing p i le  o f  01_
blurb, you tend to lose sight of the
display's performance. It's a pure
bit-mapped display with itsown 32K
of memory. operating in fourcolours
at 512x200 or eight colours (which,
with a bit of software hocus-pocus.
provide 256 stipples) in 256x200
mode. Sincla i r  h a s  bu i l t so me
pretty clever screen handling soft-
ware i n to  C OOS and n o  doubt
there'll be lots more to come.

Needless to say, the OL's win-
dowing facil ity is a joke. The win-
dows are not proper windows in
the Apple, Digi ta l  Research o r
Microsoft sense, but more a clever
screen handling gimmick. A win-
dow is effectively a set of four mar-
gins, a  top  left, PAPER and INK
colour, cursor position and so on_
It's associated with a particular I/O
stream so  tha t screen handling
commands can be directed speci-
fically to it.

So although it may look like it's a
window, it has no contents as such
— i t can't be opened and closed
with stuff inside. There are no win-
dow priorities p r i n t  to a window
behind another one and the new
text shows through, destroying
whatever was in that place on the
top window. Cleara window on top
of another one and you destroy its
contentsand so on.Thereare PAN
and SCROLL commands but these
just smooth scroll the area inside
the window in  any of four direc-
tions, losing any data that's scrol-
led out of bounds.

So, with a great deal of care and
attention, it is possible to produce
some stunning effects. Bu t  th e
windows are just a  trick piece of
screen handling software. Similar
things could easily be achieved on
any other microcomputer, includ-
ing the Spectrum. You may have
guessed by now that QL screen
handling i s very software based.
Character generation certainly is,
and the eight different sizes avail-

able with CSIZE are just the same
character definitions tro tted ou t
on to the screen in different ways.

Following the shock of the im-
pressive display, the next surprise
is the two Microdrives. Despite the
now wearisome round o f moans
about Microdrives, the two souped-
up versions in the QL are a major
asset. Having any kind o f viable
mass storage device in a  home
computer transforms the system.
No-one i s  going to  suggest that
Microdrives are fast but they are
not as slow as people might think.

The QL uses a slave processor
to control the drives (it even veri-
fies tape-writes in the background
while you get on with something
else) and  a  p roper RAM-based
directory — unlike with the Spec-
trum Microdrives. Occasionally you
find yoursel f in exactly the  right
place and the drives load ten lines
of Basic before you've looked u p at
the screen. Occasionally, they get
fussy and you si t there for hours
and hours.

M E  KLUDGE
Early O l s  will  have a 1 6 K EPRO M k l udge  conta i ni ng the  r em ai nder  of ODOS and
S uper eas i c  that di dn't  fi t in the or iginal  3 2 K ROM space.  Unfor tuna te l y  this r ather
m onopol i ses  t h•  car tr i dge por t.  On the  br i ght side,  how ever ,  the extr a space  did
give Sinclai r  Resear ch r oom  to add som e tur tl e  gr aphi cs  com m ands,

Rum our s  that the k l udge  is m er ely aestheti c  and di asi gn•d to m ake the OL took
and feel  l ike a tr ue Sinclai r  Resear ch device are,  of cour se.  nonsense !

4 0



The media itself is nothing short
of fun. The little cartridges can be
carried round in pockets, put in Jiffy
bags and s o  on. Despi te  ste rn
warnings, you can do nasty things
like pulling them out while running
without wrecking them. This unfor-
tunately became a necessity on a
number of occasions while using
the Psion packages, but that's a
software problem that should be
curable.

°DOS, incidentally, is very good
for friends who swap cartridges
around ad-hoc. When you format a
tape, i t gets named plus it gets a
random number written to it. Even
if you switch one cartridge for an
identically named one, ()DOS can
detect it and object, thus protect-
ing you from the consequences of
the RAM-based directory getting
out of sync with the actual tape in
use. This process,wh ile quite neat,
does unfortunate ly s l o w  d o w n
access.

All in all, i t's hard to knock any-
thing that's such good value fo r
money. The drive system is pro-
bably the OL's best feature — i t
could be a Z80 with 32K and the
drives would put it above its rivals.
The only real wayto complain about
the Microdrives i s  th e  sobering
thought that when you can finally
buy th e  OL s  in  Smi ths, there 'l l
probably be twin 51/4 inch floppy
machines fo r  around th e  same
price.

The more disappointing aspects
of QL hardware are to  be found
lurking round the back. The omis-
sion of a Centronics port ranks in
order of stupidity only second to
the lack of a delete key. Instead we
face a  strange obsession w i th
poorly implemented serial ports.
First point — daft sockets. The QL
uses telephone jacks which, al-
though very trendy, aesthetic and
(let's face it) secure, aren't easy to
come byand are morethan difficult
to wire up yourself. Sinclair's won-
derful free-gi ft fo r  i ts  'sponsors'
who've already ordered is, of cour-
se, one of these rare RS232 leads.
valued at £14.95. If you're going to
use such  d a ft connections, th e
leads ought to  come in the box,
value CO!

But worse, the two serial ports
have to be set at the same baud
rate and that rate applies to both
transmitted a n d  rece ived da ta .
Think nothing of it until you try to
access Micronet (1200  receive
with 75 transmit) o r drive both a
Modem and a Printer. Who knows,
maybe some flash device driver
can squeeze other rates out of the
system.

The network is quite openly not
much more sophisticated than the
ZX Interface 1 network. Sinclair

admits to, as yet, having problems
with Spectrums on a  net to  OLs
(who wouldn't?) but is able to de-
monstrate two OLs talking to each
other. For the most part, it's still a
question o f two people stopping
what they are doing and negotiat-
ing every step of the data transfer
(using the NET command and the
NETI (net input) and NETO (net
output) drivers in ()DOS). For the
inexperienced, this can take more
time than  passing a  Microdrive
cartridge across b y  hand. How-
ever, with ODOS and the 68008, a
sensible network should be poss-
ible. It remains to be seen whether
the built-in system is up to it.

STEERING IT
On tothesoftware and,likeall things
Sinclair, SuperBasic plods along
as if all it had to do in life was waste
away a warm summer evening by
the river. It's a glamour Basic that
does have some really juicy fea-
tures, bu t what people ought to
realise isthat it'sspeedthatcounts.
Basics are habitually used for stuff
like games and it's their ability to
crunch code quickly that makes

"SuperBasic plods
along as if all it had

to do in life was
waste away a warm
summer evening

by the river"

them good, rather than oversized
ranges for floating point variables
and so on.

SuperBasic also has a lot of the
Cambridge academic in it. Long,
cumbersomecommands and short,
terse error messages. The latter
seems to come from using a pre-
defined set of rather vague mes-
sages provided by CMOS. Qui te
why this is going on seems too odd
to be worth investigating.

SuperBasic has all the makings
of a grown-up language. Multi-line
functions, procedures wi th local
variables, long variable names and
formatted listings with words like
REM expanded to IREMarkfor you.
SuperBasic does away wi th the
humble N EXT command i n -
stead you can use END FOR. Using

NEXT allows you to  jump out o f
FOR N E X T  loops whenever you
feel that Sinclair's claim of Super-
basic making GOTO and GOSUB
redundant is a l i ttle crass. To be
fair, however, i f you use FOR fol-
lowed by a series of statements on
a single line, you don't need the
NEXT (or END FOR) a t the  end.
Most elegant.

The o ther major nicety is tha t
procedures can be executed out-
side of programs simply by typing
their names. Given that these pro-
cedurescan have parameters, you
can easi ly add  yo u r  own  com-
mands to Su perBasic to make pro-
gram development that much more
simple. For the most part Super-
Basicappearsto beaverysensible
implementation.although missing
some o f the  essentials — a  l ine
numbertrace being oneof the more
sore points.

It's a mature language, but one
which appearsto assume a certain
familiarity and skill with Basic. Nor-
mally that's not the objective at all.
To my mind it's for beginners and
should t herefore provide a fast and
friendly environment that makes it
easy to learn and use.

BACKSEAT DRIVING
The four bundled applications were
looking a bit sorry for themselves
on the day, probably because Sin-
clair Research gave the impres-
sion that therewere more releases
and versions of the packages than
working OLs — and because they
are still some way from being pre-
sentable. However, running ver-
sions 0.99C, did give a fair impres-
sion as to what they are about.

The packages are real business
programs and have no rival on any
other similarly-priced machine. But
they are not as slick as they first
sou rid. The overall feeling was one
of slowness, particuarly with the
word processor. QL Qu i l t which
relies heavily on using M E M  as a
scratchpad. OL Abacus, the spread-
sheet, also seemed more lethargic
than you'd expect.

The packages now run under
COOS and are loaded from Basic
BOOT programs. One thing that's
been going on is that they've been
steadily adapted to use more and
more of the ever-growing M O S .
In places this may speed the sys-
tem up (for example, fast area fills
in graphics) or it may improve per-
formance (ODOS supports 2 5 6
stipples based on the eight avail-
able colours). Hopefully, having to
go through QDOS will not have a
slowing effect,

There's no facility for linking the
packages directly but they can ex-
change data in a predefined import/
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export fo rmat. Go ing  f ro m t h e
database to  th e  wordprocessor
produced a  document w i th  th e
database information plonked in-
side in an ordinary looking'com ma
and quote' format. So it should be
possible t o  access a n d  crea te
import/export fi l e s  f r o m  Basi c.
However, the time taken to export
a file, load another application and
import the  fi le is a  considerable
deterrent.

What's more worrying is the user
image of the programs. They look
quite fabulous and exciting in the
screen shots and over someone
else's shoulder. But try sitting down
and doing a  job and you fi nd a
shockingly large amount of typing
needs to  be done and there are
some fairly curious and fiddly key
sequences.

You can get used tocu rious user-
interfaces, but you can't cope with
insecurity. Almost any filing opera-
tion causes the QL to  hang, the
ESCape k e y  b e i n g  ignored. I f
something is wrong with the car-
tridges in use the system hangs
indefinitely, all the while re-trying
the same operation. There are also
a number of dangerous operations
which should be checked before
any move is made. Tell Archive to
Quit and it resets the machine,wip-
ing your current data, programs
and screen formats, a l l  w i thout
asking any questions.

No doubt much of thiscould(and
probably will) be sorted out before
machines start being shipped in
any quantity. But the overall suspi-
cion is that the packages perhaps
try to  do more than is necessary
and maybetoohavesuffered in the
rush. It's hard to believe they put a
strain on the machine but it is easy
to wonder whether someone has
been a bit over-ambitious.

Many people have ordered QLs
solelyforthefourpackagesand it's
certainly n o t  unreasonable b e -
cause you get the Perfect suite.
However, it's nowhere nearas good
as gritting your teeth and buying
one of those ageing Osborne things
on the grounds that you get Super-
Calc and WordStar.

TRANSMISSION
ODOS, the  ( )L s  ROM-based op-
erating system, does exist and by
all accounts is an impressive piece
of work. It wasn't really possible to
tell how good it is because you can't
use it directly and there's as yet no
access to some of its more power-
ful features — a touch of the ' hon-
est the really powerfu I featuresare
there; you  j ust can 't u se  them'
department! Neither is there any
documentation; so much of COOS
remainsa mystery and these details

are perforce more  sketchy than
they should be.

QDOS is a proper operating sys-
tem, despite being stuck in ROM
rather than  loaded from Micro -
drive on power up. Elsewhere the
practice of putting serious operat-
ing systems in ROM has almost
died out, since i t makes i t qui te
hard to cure bugs and update users
with new versions. That forgiven,
Sinclair appears to have produced
a very mature system.

QDOS has been likened to Unix
simply because it's 68000-based
and uses lots of Unix style syntax.
In reality it's nearer to something
like MS DOS 2 with the promised
bonus of multi-tasking. QDOS pro-
videstotal hardware support(grap-
hics, Microdrives, network and so
on), multiple Input/Output streams
with insta l lab le devi ce  drivers,
multiple programs in memory with
pipes and simple multi-tasking —

"Despite one or two
harsh words, it's
hard to deny that
using the QL has
made me want to

own one."

although these latterfeatu res can't
be demonstrated.

At fi rs t  g lance, everyth ing i s
beautifully implemented. Al l  I /O
devices have names (see table)
and you OPEN and CLOSE streams
to them, PRINT and INPUT to and
from them_ Some support o ther
appropriate commands such a s
CLS and INK or LOAD and SAVE.

ODDS DEVICES
Novi MOO T h e  Microdrives
CON A  window opened as a

console (that's both
input and output from
the window)

SCR

NET
SERI SEN2

A window opened as a
screen (tor output only)
The Network port
The two serial ports

When you open a channel,you can
pass an arbitary string of charac-
ters excluding commas, to the par-
ticular device driver software. This
can be used as parameters for the
driver so, for example, you specify
a filename when you use MDV1 or
MDV2_ A  command to  OPEN a
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CONsole in a screen window in-
cludes a rather ungainly spec for
where the window goes and so on.
Sinclair has already let the syntax
for such parameter lists get out of
control and inconsistant.

The beauty of the system is that
any new device can become part of
the machine at will. A Centronics
interface add-on yvill probably be-
come a CEN device. To print to it,
you would OPEN CEN with a para-
meter list that perhaps tells it what
sort of printer it's using and whether
a screen dump is required or not.
There's room for 16K of code for
each device, al lowing fo r  some
pretty sophisticated additions to
the system. Obviously, it makes it
easy to  bring in  floppy and hard
disk add-ons_ QDOS recognises
that devices are either character
based (su ch  a s  prin ters, k e y -
boards, networks and so  on) o r
directory based (such as Micro-
drives and hard disks).

Once th e  ca l ls to  C OOS a re
available,there'splenty of room for
improving the system; a RAM-disk
driver, perhaps, for half-megabyte
OLs? Or a fancy font generator for
the screen. With all this so nice, it's
surprising tha t the company has
made some really bad decisions
with t h e  re s t  o f  th e  operating
system.

Files are kept absolutely simple
— al l  a re  effectively just collec-
tions of ASCII bytes and ()DOS will
happily dump anyf ile on the screen
or down the network using the Basic
COPY command. This is not such a
bad idea a s  a consequence, you
can do little things like create pro-
gramsfortheArchivedatabasewith
a Basic program or import from the
spreadsheet into Basic and so on.
SuperBasic programs are saved
as straight ASCII so a straight file
editor (not Quill) would provide a
global editing facility.

CMOS is fine on the  standard
128K twin Microdrive home com-
puter, but the moment anyone puts
a hard disk on the system, Sinclair
Research wi l l  fee l  rea l ly stupid
about the way it's done the DOS.
There are almost no file types, no
partitioning system and so on. This
is fine if you have two drives with
about ten files on each, built makes
a h a r d  d i s k  s y s t e m  u n -
manageable.

None of ODOS's great facilities
— such as pipes and multi-tasking
— are available from the keyboard
through Basic. It's nothing short of
lunacy to have the gear all nicely
debugged and sitting there in the
ROM, but to allow no access to it
short o f  cod ing  u p  y o u r  o w n
machine c o d e  o n c e  t h e  d o c -
umentation is available.

It's a serious operating system,



so why does it have to hide behind
Basic? In reality i t needs a com-
mand line system like CP/M or MS
DOS before i t can be  used pro-
perly. And fo r that matter, a  car-
tridge of utilities— a text editor,for
instance — would be very helpful.
There's a chance that all this may
happen.butnot forsome consider-
able time.

Even so, despite one ortwo harsh

SUPERBASICALLY • • •
SuperBasic boots with three windows
open t h e  black one is for
SuperBasic commands and error
messages, the white one is for
SuperBasic LISTings and the red
area is for 'input to' and 'output from'
the running SuperBasic program.
This is automatically set up by two
console channels (#0 and It 1 t h e
red and black windows) and one
screen channel (#2).

The three window system is
designed to provide an easy
environment for developing
programs. However, the novelty
quickly wears off as you discover
some rather awkward problems. If
you LIST a program twice, it appears
in the white window with no line
space between the two copies of the
program.

More importantly, there is no
command to change the defaults for
these windows. To make the QL look
like a normal Basic computer, you
have to turn off Windows # 1 and #2
and use explicit commands such as
LIST#0 and PRI NT#0. The problem
of the default channels also
manifests itself in other areas. All
error messages generated by QDOS
(and hence SuperBasic) are sent to
channel #0. Close it (as the Psion
packages do while loading) and you
can't get any error messages!

To conclude — although
SuperBasic may have some
immediate visual appeal it is obvious
that further research is required
before it will be comfortable to use.

CIL Abacus In action, rayon if it does run
slightly slower than you'd expect.

words, it's hard to deny that using
the CIL has made me want to own
one. The machine, when i t  hap-
pens, is likely to have the same sort
of impact and long-lasting appeal
asthe Apple II, IBM PC and Sinclair
Spectrum. The system feels grown-
up and organised and the  hard-
ware feels professional enough for
serious work both in development
and actual gainful employment.

The SuoerBasic
listing builds in
Window et2 as
you enter II

Window MO is
for commands
and error
messages.

On pow e r -up or r eset,  the  OIL needs  to be
tol d w he the r  i t's usi ng a m oni tor  or  TV.
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fr e que nt l y  very slow in oper ati on.
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CIL USER
For hackers, i t's a dream come

true — a serious computer that's
got great graphics (don't mention
the sound). a  meaty Basic, fast
loading and saving and a  trendy
processor. The bog-standard new
user who bought it just as a desk-
top tool will, for the money, see it in
the same light. Shame that — as
dreams go, this one is such a long
time coming about.

The CSIZE
command
produces two
character heights
and tour
character widths
In software.

Output from the
Superflasic
program appears
In Window St I

A lesion loading screen g e t  used to it,
you'r e  goi ng to see a lot of

A careful SOCISDOrteliv of window commends
moves around SuperWasic'• default
a r r angem ent.
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STACK 100 LIGHTPEN • E28.75 GIVES YOUR COMPUTER EYES!

SLR
(STACK LIGHT RIFLE)

•

1

4814 ZX Spectrum
To celebrate this summer's Olymoft
Games in Los Angeles, STORM
SOFTWARE offers you an unique "two
program" package. Crammed full of
facts and figures - OLYMPICS '84 -
gives great flexibility in looking at results.

The first program details the medal winners, by country, in every
current Olympic event since 1896. The second program enables you to
record the name and nationality of each medal winner in Los Angeles,
this information can be analysed and compared with the full result in
the previous two Olympic Games.
OLYMPICS '134 offers many extra features:
*Bar•charts to compare performances over the years, in any event,

including Men versus Women.
• Medal tables, for any Year, Sport or Event.
* Ability to find a country's best sports and events.
OLYMPICS '84 package includes art amusing review of the Summer
Olympic Games, from Athens 1896 to a preview of Los Angeles 1984,

This attractive package includes:
*TWO programs
*24pp History of the Olympic Games.

with original sketches
• Every Summer Olympics since 1896
• A MUST for all sports enthusiasts
Available from all good computer shops, In the
event of difficulties, order direct at E14.95•50p
P&P (inc. VAT).  Dealer enquiries welcome,
contact: Amanda Ralph on 0935 813528

• Storm Software
Winchester House
Sherborne, Dorset DT9 4DIL ARk

Available for the CBM 64, VIC-20 and 48K
Sinclair Spectrum. this quality rifle comes
complete with three exerting games and
connects to your computer with 12 feet of
cable The SLR puts you in a different
league.

E29.95

E. & O.E.

THE

STACK
100

RANGE

S T A C K  1 0 0
CUSTOMER INFORMATION CENTRE

290-298 Derby Road. Bootle. Liverpool 120 8LN
Trade Enquiries: 051-9335511 ask for 'Trade Sales

Please send me a Free brochure, price list and
the address of my nearest slockia
Name
Address

JUST TWO OF THE EXCITING
PRODUCTS IN THE STACK 100 RANGE

All prices are inclusive of VAT and delive',

CBM 64 Accessories
Cartridges:-
HELP - over 20 extra comma-as asassembler and
machine code monitor. DOS £28.75
SUPERHELP - as 'HELP' but with a comprehensive
2 pass assembler C40.25
ARROW - loads and saves a 32K program faster than
a 1541 disk drive (use with 1530 .
,
C2N c a s s e t t e  
b e c k )

£33.35
ARROW PLUS as  'ARROW but with a
comprehensive 6502 assembler C4445
4-SLOT MOTHERBOARD - (switched) £3335
and a full range of printer interlaces,



/VS
Pat the Postman
Realty original. All Pat
has to do is collect
parcels whilst
avoiding obstacles -
like cars, fires, trains,
etc. Skill level and
Hall of Fame.
481( SpecineoL i1.95

One Hundr ed
Eighty
That famous shout
tells you what it's all
about! A good
Implementation of a
difficult game -
doubles, trebles,
twenty-five and bull
all possible.
D I  $pectrum 5915

WATCH
OUT
FOR

THESE
GREAT
GAMES
FROM

MIKRO GEN

De f e nde r
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!
4111 Sesame. 59,95

Land of Sagan
A quest to find the
long lost Staff of
Health. Is It In one of
the castles? Or in the
Tower? There are
plenty of problems -
and plenty of
opponents-  in this
great graphic
adventure.

Spectme. E895

& U b e  Attack
Savo the city from
annihilation in this
wonderful  version of
an arcade favourite.
Nine skill levels,
bonus points for
attack ships.
481 Speckle, Us 95

Cr eepy Crawler
An authentic version
of one of the most
addictive arcade
games devised. All
the usual features
(Centipede,  Spider,
Bug. etc) with full use
of Spectrum graphics
and sound.
I I I Spsdnie. ELM

Sanas
Catch the bananas,
miss the coconuts.
Easy? Try it and see.
Simpki In concept,
hilariously
enter taining- it'll
drive you bananas.
IIIK Swam  £5.95

Mad Mar tha
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 wrathful
Martha_
484 Swims WM

Tinsequest
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
MK Spectral'. E.6.95

SAS Assault
Your mission - rescue
the Russian
ambassador from
terrorist kidnappers,
before the Kremlin
declares war. Loads
In two parts- your
rating in the seasnd
depends on your skill
in the NM.
a l  Smarm £8.05

Drakrnaze
Find your way round
Dtacula's domain.
A game to get your
teeth into!
Mk Spectral'. E1.95

Os V I M 1 7 1
1
1
1
1
1
,
1
1
1
.

eei lmomem
s
. . .Laser wor p

Invaders, Aliens, this
game has the l ot-and
you have to survive to
destroy the Master!
Simple controls, far
from simple task.
48K Spectrum 1.8 95

Knockout
No aliens, lasers,
Invaders or rockets-
Just simple but
absorbing fun which
up to 4 players can
enjoy.
411 Sarcasm ill 95

--
flatakz ions
Watch out as the
Galakzions break
formation to attack in
such force that no
mare human can
Survive!
1111Ssectree

See them at
Lightning,  PCS,
Tiger, Co-op,
Menzies,  W H Smith
& other  leading
retailers

PHONE YOUR VISA
OR ACCESS
NUMBER

Other  great ne w Mikro-Gen programs coming s oon-  watch out for them!
Please make cheques/PO payable to 'IA ikro-Gen' and add 40p post & packing per order.E•k
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r
l
i  
\
b  
.
.
1

Mikro-Gen, 1 Devonshire Cottages, London Rd, Bracknell RG12 2TO Te l :  0344 27317



The Basic program for ZIP is listed in
this article (Figure I). It occupies about
16K including variables and REMarks.
so i t won't fi t into a 16K Spectrum
(which only allows you about 9K for
Basic programs). On a 48K machine,
however, you're left with 13K for the
program you wish to compile and about
1 0
1 ,
2
K  
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Last month, we listed the instructions
which the compiler will recognise, and
explained the way ZIP uses memory.
This month we'll show how the main
program was developed. The whole
compiler is written in  Basic, ye t i t
generates programs written entirely in
machine code. Last issue we listed the
'library' o f  machine code building
blocks. Figure 1 i s  the program that
selects combinations o f those blocks
which work the same way as the Basic
program — except much more quickly!
For example. a  Basic program to
POKE patterns onto the screen will run
more than 400 times faster once it has
been compiled!

M I S  WAY UP
The compiler program was developed
using a  technique called 'top-down
design'. The procedure is quite simple
and many good programmers use i t
automatically. Structured programming
can be summed up in five words —
"think before you write code
-
. T h e r e
are a number of different techniques of
structured programming. but they are
all just different ways of helping you get
your brain in gear.

In top-down design you start by
considering the whole problem and
working out what you want the design to
do. The aim is to break the task down
into smaller and smaller steps until you
end up with a  detailed specification
where each step can be converted into a
few Basic lines. There's not much point
in doing this for small projects (except,
perhaps. for practice) since you won't
need to take many steps before a solu-
tion becomes obvious. For larger pro-
jects. though, a well-organised approach
is very helpful.

Top-down design brings two advan-
tages: brevity, since it's easy to spot
duplicated problems and use the same
code for each instance and simplicity,
since you keep thinking about a problem
(in smaller and smaller steps) until the
code required becomes obvious. Both
advantages make the program easier to
understand, which means you can test
and alter it easily.

If you've ever written a  long o r
complicated program, and then had to
produce a  succession o f  different
versions. y o u  w i l l  probably have
noticed that there comes a point when it
becomes almost impossible to  make
further changes. The whole thing be-
comes so tangled that it's quicker to re-
write it than to alter the old version. The
more you think before you program, the
less this happens, because you tend to
anticipate problems — and work out
neat ways around them; you don't end
up fiddling with a  faulty routine in

NG
Moving on from the specification of his ZIP compiler, Simon
Goodwin's back this month with the complete listing of the
program along with explanatory notes of how it was written.

Figure 2. ZIP Compiler structure:first draft
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Figure 3. ZIP Compiler structure: second draft
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memory, trying to salvage bits as best
you can.

Top-down designs get finished (be-
cause you  can  manoeuvre around
problems at the design stage), they do
what you intended ( because you decid-
ed exactly what that was before you
started) and they go on working (be-
cause you know what the effects o f
changes will be).

In general, an hour spent designing
saves two hours of testing. And in the
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extreme case, i f  you spend too long
designing you'll get bored and never
write the program at all, in which case
you don't have to test it. (You knew it
would work, anyway!)

DESIGNING ZIP
In the simplest instance, Z I P  is a
program which reads Basic and spits
out the equivalent in machine code.
We'll refine this definition step-by-step
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M INUS
until we can see the structure of the
compiler.

Basic and machine code are two very
different things. so it would be a good
idea to use some kind of staging-post
between the two — an intermediate
code, as was discussed last month —
translate Basic into intermediate code,
then convert intermediate code t o
machine code.

At this point we must consider what
we mean by Basic. We don't mean the
entire language as listed in Appendix C
of the Spectrum manual, because there's
lots of it and many statements (such as
the complicated arithmetic functions)
would be  no better performed i n
machine code. Therefore, we must
choose a  subset of  Basic with two
criteria — usefulness (could programs
be written without this feature?) and
efficiency ( would this feature benefit
from compilation?).

We end up with the subset listed last
month. Don't worry too much about the
details because they are not important
at this stage. You can add and subtract
many features without invalidating the
design. The major decisions are to allow
whole-number arithmetic, graphics and
flow-of-control statements ( IF,  G O
TO, GO SUB, FOR, etc).

Now another program suggests itself
— checking that the program to be
compiled conforms with our subset.
The program can do this as it produces
intermediate code, but it's simpler (and
therefore probably better) to check for
errors in an extra, early, step. In this
way we can find errors at the end of a
program without having to work out all
of the intermediate code up to that
point.

We now have a three-stage design:
check Basic, convert Basic to inter-
mediate code, convert intermediate
code to machine code. Immediately, we
spot that there are two steps which read
the Basic. They could share some code.
Figure 2 shows the resultant structure,
with three main steps and subsidiary
routine shared between the first two.

Next, we go back to the definition of
Basic and think a bit about the second
step — converting Basic into machine
code. We know the format of each state-
ment: LET statements consist of a vari-
able name followed by an equals sign
then an expression( any arithmetic value
or calculation); BORDER statements
contain just the keyword followed by an
expression; and so on. 'Expressions'
crop up over and over again — in
POKE, PRINT, IF  RANDOMIZE
and other statements.

Expressions can also be  pretty
complicated:

BORDER HA>=23)+NI111/4 AND PEEK
(23761)+LISR(320001

The above would be perfectly legal,
although rather unlikely — so it seems a
good idea to package that up into a
separate routine which the second step
can call upon whenever it's needed. The
new 'maths' routine will need to have
access to the Basic program ( so that it
can scan through expressions) and it
will also spit out intermediate codes for
each action represented in the expres-
sion. Figure 3  shows the resultant
structure.

We can continue in this way, spotting
problems and assigning 'steps' to solve
them, until each step seems trivial.
Then we write the program. Rather than
consume the rest of this magazine with
further steps, we've listed the main parts
of ZIP in with the listing (see Figure 1).
Some of these are common steps which
occur in any program — we need an
'initialisation' s t e p  t o  reserve
space for variables and code, and a
'main program' step to tie the other sec-
tions together.

The other three new sections are con-
cerned with manipulated values in
memory (DEEK and DOKE, used by
the machine code generator and the
Basic reader) and the handling of GO
TOs and GO SUBs. Our intermediate
code does not contain line numbers so
we must use a separate table of numbers
and line positions (memory addresses)
to record the destination of each GO
TO. (Our intermediate code doesn't use
line numbers because we want to be
able to jump directly from one line to
another, without the need to search for
the line required.)

The only difference between this
design and the final program is the fact
that Lexical Analysis performs most of
the checks which we have assigned to
PASS 1. This is done because it turned
out to be easier to trap errors as soon as
they were found than t o pass on
messages about them.

THE PROGRAM -
FINER
POINTS
We could probably write a book on the
way the ZIP program works — it took
four months to write and our notes are
about 300 pages long — but the result-
ing volume would probably be some-
thing of a minority interest! The program
has been written to be read, with com-
ments in key places and manifest cons-
tants whenever possible. The rest of this
article explains some o f  the more
devious parts of the listing.

It's quite simple to use ZIP without
knowing how the compiler works. Load
the Z I P  program, then type in (or
MERGE) the program you wish to
compile. making sure that it occupies
less than about 13K and uses no line
numbers greater than 4999. Type GO
TO 5000 to start ZIP. The library is
loaded from tape and the compiler
starts.

If you had already loaded the library
you could start ZIP with the command
GO TO 5035, or GO TO 5800 if you
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haven't typed CLEAR since you last
used ZIP. The program will scroll up
the screen as ZIP checks it for obvious
errors. A  message appears for each
error, immediately after the error has
been found. I f  the entire program is
scanned without errors, ZIP begins to
generate machine code.

The current line number and number
of bytes of machine code produced is
shown as compilation takes place.
During this second phase more intricate
errors may be detected. Once again the
sarily performed in the order they are
written. For example, think of the state-
ment:

PRINT 2+3*4
We can't evaluate the expression 2+3*4
from left to right — otherwise we'd end
up with the answer 20 (5*4). If  you try
this command on the Spectrum you'll
get the correct answer 14, because the
computer performs multiplications be-
fore addition. Chapter 3 of the Spec-
trum introductory booklet explains this.

Basic uses 'algebraic notation', which
means that it performs calculations in
brackets first, then multiplications and
divisions, then addition and subtrac-
tion, just as you were taught in school
algebra lessons ( boo!). The stage at
which an operator( a sign such as • +' or
•*') is performed is called its 'priority'.
Multiplication has a  higher priority
than addition, so '*' is performed be-
fore '+'.

This problem becomes even more
complicated when you remember that
expressions can contain brackets, array
references (  with expressions inside
them), functions like PEEK and ATTR.
plus variables and numbers. You can
even use comparison operators such as
•>=' , •<> ' , 'OR' or 'N OT, and so
forth, in Spectrum arithmetic — try
'PRINT 1> 2' or • PRINT 3 AND 2' if
you don't believe this.

ZIP CALCULATIONS
It takes quite a complicated program to
resolve an expression and produce all of
the steps — in the right order — to work
out the correct value. The section of
ZIP between lines 6700 and 6925 is
used to evaluate expressions. I t  was
written by the ingenious Jon Smith, who
also wrote much of  the PASS 2
routine.

The expression routine, called
'maths*, will handle 27 different oper-
ators. The operator • —' appears twice.
since it can be used two different ways.
as in the expression • PRINT 2-2'. The
first minus is a  subtraction sign, the
second so-called 'unary* minus marks
the second '2
. a s  
n e g a t
i v e  
n u m
b e r
.  
O
f

course, PRINT 2---2 would be valid
too. I f  you use a whole line of minus
signs you clog up the program and
receive a  'CALCULATION T O O
COMPLEX' error, but this should not
be problem in normal use!

ZIP re-orders arithmetic expres-
sions into a form of 'Reverse Polish
notation' (  RPN) — the calculations
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sequence used by Hewlett-Packard cal-
culators and Forth programmers. RPN
differs from Basic's 'Algebraic nota-
tion' in  that the values to  be mani-
pulated always precede the operators.
In the RPN you write '2 2 +' rather than
the familiar '2 +  2'. The RPN expres-
sion means take two, take two again,
then add what you've got. This leaves
four — the correct answer.

The plus operator always adds the
last two values together, leaving one
value. Multiply, divide and subtract
work the same way. PEEK replaces the
last value with the contents of the address
it specifies. The point is thatany expres-
sion can be written in RPN and evaluated
correctly from left to right, without the
need for brackets. '2 + 3 *4' becomes' 2
3 4* +'. The only problem is converting
them between the two formats.

ZIP scans through an expression,
generating instructions to  put each
can't say 'GO TO variable' in a com-
piled program — ZIP needs to know the
destination as the code is generated —
but the speed-up is usually well worth-
while.

In order to compile GO TOs and GO
SUBs, ZIP must keep a list of line num-
bers and addresses of the code for each
line. This list is kept in a table between
TOP and LI NETAB, above the com-
piled program. The variable X  REF
(cross-reference) indicates the bottom
of the table, which slowly fills up as each
line is compiled and its address is entered
(by subroutine ADDLN).

Whenever ZIP finds a GO TO to a
previous line, i t searches through the
table for the line number concerned and
extracts the required address. The search
is performed by the FIND LINE sub-
routine, which uses a simple but effec-
tive technique called a 'binary chop'.
Rather than scan through the list from
the start, FIND LINE starts in the mid-
dle and compares that entry with the
line number required. I f  the entry is too
high, FIND LINE looks at the entry a
quarter of the way down — otherwise it
looks three-quarters of the way through
the list. I f  the entry there is too low it
skips forwards to the midpoint of the last
two checks; otherwise i t skips back asimilar amount.

The effect is that the list is cut in half.
then half again, and soon, until the line
(or the nearest subsequent value) is
found. This technique can find an entry
in a list of 500 lines in just nine steps.
FIND LINE copes well with jumps to
previous lines, but it can't handle 'for-
ward jumps' — GO TOs and GO SUBs
which have not yet been compiled.

Another problem involves IF state-
ments. ZIP  compiles these using the
rule ' IF (expression) is false THEN
GO TO ( this line +1) ELSE (carry on
with this line)'. The effect is that the rest
of the line is skipped i f the expression

Fails, which simulates the Basic I F
statement, but this also involves a 'for-
ward jump'. How can we generate the
'GO TO (this line + 1 )' when we've not
finished scanning the current line yet, so
we've no idea where the next line will
start?

ZIP solves these problems by defer-
ring them. Since we don't know where
the destination line is yet, we'll have to
put off generating that bit of code until
we do. Instead o f a line address ZIP
puts the number of the line required into
the machine code, for the time being.
ZIP also makes an entry into a 'line
request table' between LINETAB and
TP, and then it carries on as i f nothing
went wrong. The entry is the address at
which the dummy line number was
stored t h e  address which must be cor-
rected later.

Once the entire program has been
scanned, the address o f every line is
known, so FIND LINE always works.
A simple routine called PATCH now
scans through the line request table. It
reads the line number required from
each address to be patched up. and uses
FIND LINE to convert the number into
a real address. Hey presto! Al l  of the
forward jumps are resolved.

GUILTY EXPRESSIONS
As we said earlier, mathematical ex-
pressions appear all over the place in
Spectrum programs. These present spe-
cial problems when writing a compiler,
because the steps involved aren't neees-
line number and a full error message
appears, but Z/Pskips to the next line of
Basic as soon as one of these errors is
found in a line.

If the compilation takes place with-
out any errors the message 'ZIP HAS
FINISHED' appears, followed by the
command needed to save the entire pro-
gram — library, variables and code —
and the command to RUN the machine
code. Normally the command 'RAN-
DOMIZE USIt prog' will run the code.
(The value o f 'prog i s  shown on the
same line, in case you type CLEAR or
overwrite the value of 'prog'.)

Most of the error messages are self-
explanatory; i f you are confused, check
the specification published last month.
A full listof the messages, with explana-
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tions, is also contained in the ZIP com-
piler cassette package.

Figure 4 lists the main variables used
in ZIP. The program uses a large num-
ber of 'manifest constants', which are
not listed — these are values which
would normally be typed as numbers,
but we have written them as variables to
make the program more readable. For
instance, we use the constant 'CAPI-
TAL  Z' instead of 90 (the ASCII code
of 'Z') ,  and type ' G O  T O  EXP-
NEXTS' when w e  mean 'get the
NEXT S-ymbol in the EXP-ression'.

HIDDEN NUMBERS
ZIP takes advantage of the way Basic
stores numbers in a program. As well as
the individual digits o f each number.
Basic stores an 'invisible' binary copy
of each number in a program line. The
copy occupies six bytes. In line 5060
we've used variables' Y
.
' a n d  ' N '  
i n s t e a d

of the constants ' I ' and '0', and saved
about 500 bytes in the process. This
duplication is designed to speed up ZX
Basic by removing the need to convert
numbers from digits into binary, but in
practice i t  wastes memory to  l i ttleeffect.

The first invisible byte is a CHRS 14
which tells LIST to skip the next five
bytes. Then comes the number in binary.
Decimal numbers, and very large whole
numbers, use all five bytes, but the small
integers allowed by ZIP are kept in a
compressed form. The ZIP subroutine
at line 6110  is used to extract such num-
bers from a program.

The compressed form is marked by a
zero byte immediately after the CHRS
14 byte. I f  this byte contains any value
other than zero, the number is not
allowed by ZIP, and an error message is
produced. The fourth and fifth bytes
contain the number, which can be read
using the double-length PEEK sub-
routine, DEEK. Finally the third byte
is checked — if it's not zero, the number
is negative.

Even binary numbers such as BIN
10101010 are stored in this format,
which is why ZIP lists binary numbers
in decimal as it checks the program. The
only numbers not stored in this way are
program line numbers. These are pre-
fixed with CHRS 13 (Enter) and writ-

SCANNING THE EXPRESSION ' 2
1 1
3 4 - 4 / - 4 '

VALUE STACK   O P E R A T O R  STACK E X P R E S S I O N  LEFT
emptyI i END 2  • 3+ 4/-4

2 E N D  4 1 1 1• 3+ 4 /-4
2 ' E N D  3 + 4 / - 4

3 2 * E N D + 4 / - 4
The '
* 1  
i s  
p e
r f
o r
m
e d  
a
s  
i
t  
h
a
s  
h
i
g
h
e
r  
p
r
i
o
r
i
t
y  
t
h
a
n  
W
.

+ END6 4 / - 4+ END46 /  - 4
46 i +  END .
446 - / +  END 4

446 - / +  END
The 1
• '  
i s  
p e
r f
o r
m e
d  
a
s  
i
t  
h
a
s  
h
i
g
h
e
r  
p
r
i
o
r
i
t
y  
t
h
a
n  
'
E
N
D
'
.

-4 4 6 /
-
t -  
E
N
O

The  i s  performed as it  has higher priority than 'END'.
-1 6 +  END

The '+' is performed, and both ENDs meet — we've finished!
5
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ten in reverse order, high byte first. Line
6100 is used to read line numbers.

JUMPING AHEAD
Z IP performs GO TO and GO SUB
statements at least a thousand times fas-
ter than Z X  Basic. Z I P  uses direc t
machine code jumps, without searching
through a table of lines. This means you
number or variable value on a 'stack*.
This is a kind of one-ended list — you
can put values into the list or take them
out, but you can only ever take out the
most recently-entered value. The effect
is rather like pushing oranges into an
elastic sock — to get at the first orange
pushed in, you must remove all of  the
subsequent ones in the opposite order to
that in which they were inserted.

I f  you put the numbers ' 1 ',' 2
•
, '  3 '  a n d

'4' into a stack and then retrieve them
one by one, you get '4' back first (the
most recently 'pushed' value), then '3'.
'2' and ' I' in descending order.

As Z I P  stacks up the values in an
expression it also makes a stack of the
operators, bu t  w ith one cruc ial dif -
ference i f  the previous operator (the
one on the stack) had as much or more
priority as the operator which has just
been found. Z IP immediately generates
the code to perfomi that previous operator
and takes it off the stack.

This process continues until the oper-
ator at the top of the stack has a lower
priority than the one which has just been
found. Then the new operator is  put
onto the stack and the scan continues. A
special 'end marker' with a very low
priority is put on the stack at the start, so
that Z IP knows when it has run out of

WE'VE GOT IT TAPED!
• • • •1111•• •MMEME1111
•  I f  you missed the last issue o f  Your
111 Spectnim, don't despair because you •
E
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•  out to ZIP Compiler Offer.•
•  NAME
•
•  ADDRESS
111
111

•  The ZIP compiler tape comes with full •
•  instructions and extra routines to han- •
•  die the PLOT and DRAW commands. •
• • B • • M I • • • E I • E I M I E

P O S T C O D E

••••

A ( I

ARRAYS
ASsNAI

MIRAN

BOTTOM

BUGS

EDF
ERRORS
L

LAST
LINES
META!!
LNUN

MAIN VARIABLES USED BY ZIP
Size of each compiled array during PASS 1 — address of array storage
thereafter:A(1) for compiled array A, A(2) for array B, etc.
Address of the start of compiled array storage.
Assignment mode — the number of the machine code template needed
for an assignment, or temporary storage for a template number.

0 ii T h e  intermediate code associated with a given arithmetic operator or
function.
The next location in the program to be scanned.

P i P r i o r i t y  of each operator — the higher the value of P(op) the later the
operation is performed in a calculation.

PC A d d r e s s  of the last machine code generated.
PEEP  F t 4 g u s e d  for 'peephole' optimisation (see next month's articlit
PRIG  A d d r e s s  of the start of the machine code.

The current symbol, usually an ASCII code.
S 0 S  (Z) is the variable number (0-25) of the most recent array indexed in

an expression (only used when L (Z) = INDEX).
SCROLL  S y s t e m  scroll counter (see Spectrum manual, P175).
SOURCE A d d r e s s  of a pair of locations holding the address of the start of the

Basic program.
The variable number ( 0
-
2 5 )  o r  
c o n s t a n t  
p a s s e
d  
f o r  
c o d
e  
g e n e r
a t i o n
:

also various miscellaneous uses.
T() F l a g  indicating whether or not character N is allowed by ZIP, where

(N-KEYWORD) is zero if the keyword is not allowed.
TIP  A d d r e s s  of the last location used by ZIP.
TP  A d d r e s s  of the  end of the line request table.
VANS A d d r e s s  of the start of variable storage.
SIEF A d d r e s s  of latest entry in line address table.

Subscript used to indicate the most recent item* on the expression
evaluation stack.

operators. Another 'end marker' is pro-
duced at  the end o f  the expression.
When the two markers meet we know
that the whole expression has been
evaluated.

I f  this seems like gibberish, look  at
Figure 5, which should be worth at least
I e3 words! It shows the process of scan-
ning the expression ' 2 * 3 + 4 / — 4'. The
result, '5', is left on the value stack.

Brackets are handled like the EN D
markers, bu t  w ith  a  s lightly  higher
priority. The effect is that expressions
in brackets are worked out before the
operators around them are applied. The
open bracket works as a kind of 'block'
on the stack, which only a close bracket
can knock off. Even the brackets of an
array subscript can be handled in this
way. Z IP uses a special operator 'index'
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Assignment variable: the number (0=A, 25=Z) of the variable of array
to be loaded
Address of the start of the library (see the relevant table last month for
the ZIP memory map),
The authors' pet rabbit. Also indicates the type of error found during
PASS 2.
Number of the machine code template requested (to save space,
constants were not used to template numbers — see the relevant table
last ussue for a list of templates in order, eq. C=4 for GO TO).
The first line number not to be compiled.
The number of errors found.
L (Z) is the most recent operator found in an expression which has not
been performed yet.
The previous token.
Number of Basic lines found.
Address of the end of the line address table.
Line number of the most recent Basic line scanned.
A number returned with S: if S=OUOTE. NUM is the address of the first
character in a string, if S= ENTER, NUM contains the new line number.
if a constant value has been found, S=NUMBER and NUM contains the
value concerned.

to mark the state o f  a subscript cal-
culation.

Examine the expression evaluation
routine, using the variable information
in Figure 3. The subroutine EX PUSH
is used to stack an operator, and EX POP
removes one entry ( by moving Z down
so that the stack is one unit shorter).
One extra quirk  is  line 7802, which
checks for  the special case o f  a line
minus sign before a number. I f  possible
it generates a negative number immed-
iately. rather than the two steps 'stack
number* and a 'make last number neg-
ative'.

'OH FOR A QL' DEPT
The ZIP compiler is not a perfect exam-
ple of structured programming it's been
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1 2 !deliberately c rammed in t o  1 6 K  o f
memory (plus the library) and written in
Basic. Squashed as it is, Z IP does work.
and it shows that you don't need a disk
system or a 'fashionable' language to
write a complex, useful software tool.
The basic principles of structured design
have been followed i t ' s  very doubtful
that the program would ever have been
finished otherwise!

BUGLETS
There's no way to be sure that a com-
piler is totally 'bug free' -  there are just
too many possibilities! We'v e tested
Z I P on dozens o f  programs but  we
may s till have missed some flaws. I f
you fi nd a bug please wr ite to  Your
Spectrum stating the exact circumstan-
ces in which it  occurs (with a lis ting if
possible) and we'll do our best to fix it
quickly for you.

N EXT  MO NT H We' ll conclude this
series with a look at possible enhance-
ments to the compiler. We'l l  provide
subroutines to simulate INKEYS and
RND, plus 'worked examples' showing
You how to add high resolution PLOT
and DRAW commands. There'll be a
detailed example o f  the way the
machine code templates are fitted to-
gether, and an example program to
compile which shows just how goodZIP can be!

The ZIP Compiler

This selects com bi na t i ons  of those
blocks w hi ch wor k the  sam e way as the
Basic pr ogr am  -  only m uch taster !

Lines 5000-5790 Initialisation. This reserves
space for arrays and sets up constants for use
later in the program.

5 0 0 0  R E M  S p e c t r u m  P A S 1 C  c o m p i l e r
5 0 0 5  R E M  L a s t  r e v i s i o n s  2 2 / 0 3 / 8 4
5 0 1 0  R E M  S  N  G o o d w i n  I .  J  A  S m i t h
5 0 1 5  R E M
5 0 2 0  RE M  4 8 8 4  I N I T I A L I S A T I O N
5 0 2 5  C LE A R  5 3 2 4 6
5 0 3 0  P R I N T  " L o a d  l i b t a r y . " 8  L O A D  "
-
C O D E
5 3 2 4 7
5 0 3 5  D I M  t f 9 1 1 1  R E M  T o k e n  t y p e s
5 0 4 0  D I M  A 4 2 7 ) ,  R E M  A r r a y  b a s e s
5 0 4 5  D I M  8 1 2 7 0 i  D I M  0 1 7 7 1 1  R E M  F u n c t i o b
p r e c e d e n c e s  I .  o p c o d e s
u n o  L E T  s a m 8 . 2 2 t  D I M  I t m 3 m t 1 2  D I M  C m a o4
z
,
1  
R
E
M 
M
a
t
h
s  
s
t
a
c
k
s

5 0 6 0  RE S TORE  •  1 E 1  y . l .  L E T  n = 0 1  F O R  . = 1
TO 9 1 1  R E A D  t t i i s  N E X T  i s  D A T A

n , n . y . y . y . n . n , n , n . n . n . n , n , n . n . n . n . y . n , y .

n . n . n . n . n , n . n . n , y , y . y . y . y . y . y . n , n , y . n . n .

r i Y . . . n i Y i Y i n
5 0 7 0  F O R  1 = 1  T O  2 7 .  R E A D  e t t i i  R E A D  o f t ,
: N E X T , .  D A T A
.
6
,
1
7
.
9
,
5
6
,
8
.
1
8
.
1
2
,
3
.
5
.
4
2
.
5
.
5
1
,
5
,
4
4
.
1
1
.
3

9
.
i
I
.
4
0
.
1
1
.
3
6
0
1
.
3
8
.
1
1
,
3
7
.
-
1
r
"
1
0
1
.
4
7
.
4
.

4
1  
•  
-
1
.
"
1
,
2
,  
5
4
i  
3
,
5
5
.  
5
.  
4
3
,
5
.  
4
5
.
5
.  
4
6
.
1
1
,  
5
0

5 1 9 0  R E M
5 2 0 0  R E M  4 8 4 4  M A N IFE S T C ON S TA N TS
5 2 0 5  L E T  t r u e . ) ,  1 E T  f a 1 s o = 0 2  L E T  e o f 5 0

I.

1210 L E T  a p p o s 3 9 :  L E T  p 1 u s . 4 3 2  L E T  n u m b
e r . 1 4 2  L E T  e n t o r = 1 3 i  L E T  s t r i n g . 5 0 .  1 E T
o v • r fl o w . 1 5 .  L E T  q u o t e = 3 4 1  L E T  c o m m a . 4 4 .

LE T s p a c e = 3 2 8  L E T  d o l l a r . 3 6 8  L E T  h a s h = 5
5 .  I E T  o p . 4 2 1  L E T  v a r m 4 b l e . 1
5 2 2 0  L E T  L e y w o r d . 1 6 4 s  L E T  d i g i t  0 - 4 8 '  L k
T d i g i t  9 5 7 1  L E T  c a p i t a l  A . 6 5 z  L E T  c a p S
t a t  7 - 9 0 ,  L E T  c o 1 o n . 5 0 8  L E T  s e s i . 5 9
5 2 2 5  t E l  o t t r . 1 7 1 8  L E T  a t . 1 7 2 1  L E T  t a b . - 1
732 1 E T  c h r . 1 9 4 t  L E T  t h e n = 2 0 3 i  L E T  T o = 2 0
4 i  L E T  s te p . . . 2 0 5 1  L E T  i n K . 2 1 7 .  L E T  p a p e r .
2 1 8 .  L E T  f 1 a s h = 2 1 9 i  L E T  b r t g h t . 2 2 0 8  L E T
i n v e r s e . . . 2 2 1 s  L E T  o v e r . 2 2 2
5 2 3 0  L E T  b o r d e r = 2 3 1 t  L E T  . 1 1 . 1 . 2 3 3 ,  L E T  r e
m=2141 L E T  f o r . 2 3 5 .  L E T  g o to - 2 3 1 S s  L E T  g o
s u b . 2 3 7 s  L E T  i n p u t . 2 3 8 8  L E T  l e t = 2 4 1 ;  L E T

p a u s e . 2 4 2 '  L E T  n e m t = 2 4 3 .  L E T  p o l e . 2 4 4 8
LE T p f s n t . 2 4 5 s  L E T  r a n d o m = 2 4 9 s  L E T  i f . 2 5
( it L E T  c l s . 2 5 1 .  L E T  c l e a r . 2 5 3 .  L E T  r o t o r
n . 2 5 4
5 2 1 5  1 E T  o u t . 2 2 3 s  L E T  s t o p = 2 2 6 1  L E T  i n t .
I 8 6 s  L E T  b s n . 1 9 6 s  L E T  I b r a c k e t . 4 0 1  L E T  r

b r a c k e t = 4 1 '  L E T  s m a l l  a . 9 7 2  L E T  s m a l l  8 =
122

5 7 5 0  L E T  s o u r c e . 2 3 6 3 5 1  L E T  s c r o 1 1 = 2 3 6 9 2 .
REM S y s t e m  v a r i o b l e s

5 2 5 5  L E T  u l d e m = 9 .  L E T  u s i n u s - 7 1  L E T  o p b r
T=1 1  L E T  c i l i t t o 2
5 3 9 0  R E M
5 4 0 0  R E M  4 8 4 8  B A S I C  L A B E L S
5 4 0 5  L E T  g e t s . 7 9 0 6 :  L E T  4 e t c h = 6 0 1 5 8  L E I
i n i t . 4 0 1 0 1  L E T  d u m p . 8 0 3 5
5 4 1 0  L E T  d e e k . 6 7 1 1 5 1  L E T  d o k e = 6 3 0 0 :  L E T  4
i n d  l i n e = 6 7 4 5 .  L E T  t o o  6 1 6 . 6 7 1 5 1  1 E T  r e d
• e s t . 6 9 0 0 8  L E T  s k i p  s t . 7 9 7 0 s  L E T  8
2
N r t o r

-
7
9
5
0

5 4 1 5  L E T  p a s s 1 . 6 5 0 0 s  ( F T  p a s s 2 7 0 0 0 .  L E T
p a t c h . 6 7 9 5 s  L E T  T a b l e s = 6 7 0 0 1  L E T  a d d l n .

6 7 2 5 .  L E T  n o m t 1 . 6 5 5 5 s  L E T  7 8 0 = 8 0 0 0 i  L E I
i t e = 7 3 3 0
5 4 2 0  L E T  p l e r r o r . 6 1 2 5 :  L E T  p a r s a i s t r . 7 9 1 0
2 L E T  n e m t l n . 7 0 3 0 1  L E T  n e x t s t = 7 0 5 0 s  L E T
p r o  c o l o n - 7 6 6 0 2  L E T  s t c o l o n = 7 6 7 0 ,  L E T  s t
o r e 7 6 9 0

5 4 4 0  L E T  • m p p u s h = 7 7 5 2 8  L E T  o m p p o p . 7 7 7 0 .
LE T s a t h s . 7 7 0 5 :  L E T  e x p n e m t s 7 9 0 0 s  1 E /  e
. p n e s t . 7 8 0 0 ,  L E T  s o p o p = 7 8 2 2 .  L E T  e v p d o o p

705,7
5 7 9 0  R E M

Lines 5900-5990 Main program, This performs
a compilation by calling other routines,

5 8 0 0  R E M  4 4 4 8  M A I N  P ROGRAM
5 0 0 5  L E T  b o t t o m = 5 3 2 4 7 1  y a r s . h o t t o m " 1
5 3 7 s  l E T  a r r a y s - v a r s 4 2 1 , 6 .  L E T  p r o g . o r r o
y s i  L E T  p c . p r o g
5 8 1 0  L E T  t o p . 6 5 5 1 5 :  L E T  l i n e t 4 b . t o p e  L E T

t p = t i n e t a b
5 8 1 5  I F ?  l a s t . ,  L E T  o r r o r s o v 0 .  L E T  L i n e s
. 0 1  F O R  i . I  T O  2 6 8  L E T  a 0 1 . 0 t  N E X T  i
5 8 2 0  G O  B U D  p c I s s i t  P R I N T  P A P E R  5 g  ' N E  .
C l i n o s t "  L I N E S  s c a n n e d ,  " p e r r i v s s "  E R R O
R E . ,  I F  e r r o r s  T H E N  S T O P
5 0 3 0  6 0  S U P  t a b l e s .  G O  1 0  p o s s 2
5 6 4 0  I F  e r r o r s  T H E N  P R I N T  A T  0 . 0 8  P A P E R

I t  " Z I P  FOU N D  " s e r r o r s . "  E R R O R S . " :  S T O P
5 8 4 5  0 0  S U B  p a t c h .  R E M  C o r r e c t  f o r w a r d  :
u s p s
5 8 5 n  P R I N T  A T  0 , 0 ;  P A P E R  1 8 " Z I P  H A G F I N I
SHED 2 " . p c - p r o g - 3 6
s a b o  P R I N T  A t  1 9 , 0 s  I N V E R S E  1 1 " S a v e s  S A V
E  ' " . " " E 0 D E  " t h o t t o m s " , " I p c - b o t t o m 4 2 . .
. "R u n s  R A N D O M I Z E  U S R  p r o g  f " . p r o g s " 3 " .E T0P
"•90:2F 4  m

Lines 6000-6190 Lexicon Analysis, This reads
the Basic program, returning symbols one by
one as they are encountered.

6 0 0 0  R E M  4 1 4 8  L E X I C A L  A N A L Y S I S
6 0 0 5  R E M  O u t  &  F e t c h  ( s o u r c e )
6 0 1 0  t - s o u r r e .  G O  S U B  d e s k s  L E T  p . T s

LE T s . e n t w r .  G O  T O  6 1 0 0
6 0 1 5  L E T  l a s t . s s  L E T  . P E E K  p i  L E T  p . p . 1
6 0 2 0  I F  s e i n t e r  T H E N  0 0  T O  6 1 0 0
6 0 2 1  I F  s c v s p a c e  T H E N  G O  T O  6 0 1 5
6 0 2 2  I F  s > . s s a l l  a  T H F N  I F  - s m a l l  4  1
HEN L E T  s i . s  . 3 2 .  R E r s  l o w e r  c a s e
6 0 2 3  I F  s v o u o t e  T H E N  L E T  n u s . p i  R E T U R N
6 0 2 4  R E M  A n a l y s e  v a r i a b l e  n a m e
6 0 2 5  I F  l a s t
,
. . c a p i t a l  
A  
O R  
l a s t "
s c a p
i t a l  
Z

OR s
,
d i g
i t  
n  
O
R  
s
)
c
s
p
s
t
a
l  
J  
T
H
E
1
4  
6
0  
T
O

6 0 3 0
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0  T H E N  a o  T O  p i e r r o r
6 0 9 0  R E TU R N
6 0 9 5  R E M  N e w  l a n e  f o u n d
6 1 0 0  1 E 1  n u m . 2 5 6 8 P E E R  p 4 P E E K  ( p . 1 ) .  L E T
I n u m . n o s s  L E I  t . p . 2 .  6 0  S U P  d e e k s  L E T  p .
p # 4 .  R E I I I R N
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6 1 0 5  R E M  N u m b e r  f o u n d

6 1 1 0  I F  P E E K  p c > n u m b e w  O W N  L E T  p . p . 1 16 0  T O  6 1 1 0
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6 1 3 0  I F  • ' s d o l l o r  T H E N  P R I N T  " S t r i n g s " ;
6 1 1 5  I F  s = v a r t a b l o  T H E N  P R I N T  " V a r i a b l e

n e s e " .
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6 1 9 0  R E M
6 1 9 ",  R U M  s e s t  S E E K  a n d  D U K E

Lines 6200-6490 0 EE K and DOKE. These are
general purpose routines used to store and
retrieve 16-bit values (0-65535) in memory
6 2 0 0  R E M  D ope , -  ( - c o n t e n t s  o f  a d d r e s s
6 2 0 5  L E T  t= P E E K  t
4
2 5 6 4 P E E K  
f t v l i s  
R E T U
R N

6 2 9 5  R E M  D o k e  -  p u t  t  e t  a d d r e s s  i
6 3 0 0  P OK E  i . t - I N T  ( 5 / 2 5 4 8 8 7 5 6 1  P O K E  i 4 1 ,
IN 1  I 5 / 2 5 6 1 1  R E T U R N
6 4 9 0  R E M
6 4 9 5  R E M  8 4 4 8  P A S S ! A l l o c a t e  R A M

Lines 6500-6690 PASS 1 This routine checks
that the symbols returned by Lexicon Analysis
are allowed by ZIP
6 5 . 1  P A P E R  O t  I N K  7 4  B OR D E R  0 8  C L S  8  P R I
NT P A P E R  5 ;  I N K  0 0 "S P E C TR U M  B A S I C  C OM P !
LE A P A I L S  1 . " 8  G O  S U P  i n s t
6 5 o 5  I F  s = e n t e r  T H E N  I F  T H E N
RE TURN

6 5 0 7  I F  s = e n t o w  T H E N  L E T  l i n e s . l i n e s . l i
P R IN T .  P R I S M  n o s e
.2 6 0  T O  n e m t l

6 5 1 0  /1 -  - n u m b . ,  T H E N  P R I N T  n u m s t  G O  T On e s t !
6 5 1 2  I F  1 6
2
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T H E
N  
G
O  
T
O  
6 5
4 5

6 5 1 3  I F  s m d i s  T H E N  G O  S U B  6 5 6 5
6 5 1 5  I F  a t : q u o t a ,  T H E N  P R I N T  C E P S  s t s  6 0

TO n e m t l .
6 5 2 0  P R I N T

6 5 3 0  P R I N T  C H R S  P E E K  p i
6 5 3 5  I f  P E E R  r s - q u o t i o  T H E N  L E T  p . p . l s  G0  T O  6 5 3 0
6 5 6 0  R E M  E v a l u a t e  D I M
6 5 6 5  P R I N T  "  D I M  " 1 1  0 0  S U B  f o t c h t  I f  s c
c a p i t a l  A  O R  s ' c a p s t a l  Z  T H E N  0 0  T O  6 5 90

6 5 7 0  L E T  y . . . - 6 4 8  P R I N T  C H R S  C s i t s  G O  S U P
f e t c h .  I F  l i
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6 5 4 0  L E T  p . p 4 1 1  G O  T O  n e m t l
6 5 4 5  P R I N T  CRIRg s i t  L E T  s . P E E K  p i  L E I  p .
p . 1 .  I F  s ( S e n t o r  T H E N  G O  T O  4 5 4 5
6 5 5 0  L E T  p . p - I t  G O  T O  n o m t l
6 5 5 5  G O  S U P  f e t c h ,  6 0  T O  6 5 0 5
TO 6 5 9 0
6 5 7 5  P R I N T  " 4 " i s  G O  S U P  f e t c h . '  I F  s <  >num
be r  T H E N  G O  T O  6 5 9 0
6 5 0 0  P R I N T  n o e s :  6 0  E V E I f e t c h ,  I F  1 4 C ) r be
a c k e t  O R  n u b ( '  T H E N  G O  T O  6 5 9 0
6 5 0 5  L i t  s t v i . n u m i  R E T U R N
6 5 9 0  P R I N T  P A P E R  6 ;  I N K  O C ' F a u l t y  D I M
s t a t e s e n t . " s  L E T  e r r o r s . e r r o r s . . "  R E T U R N

6 6 9 ( , R E M
. .6 9 5  R E M  8 8 4 4  B U I L D  R A M  TA P LE S

" I s  M B E  s c r o 1 1 . 7 5 5

tines 1700-6718 Build RAM Tables. This
allocates space for line cross-references and
arrays.
6 / 0 0  F O R  1 1  T O  2 6 2  L E T  t . p r o g i  L E T  p r o g
. p r o g y a 4 i ) 4 7 i  L E T  a t i l i . t t  N E X T  I .  L E T  a t
2 7 1 = p r o g s  L E T  p c p r a g
6 7 0 5  L E T  I l n e t a b = t o p  - 4 8 1 i n e s  - 4 i  L E T  t p  .1
i n e t a b i  F O R  i = t p  T O  t o p - 1 8  P O K E  1 , 1 2 7 i  N
E l i  1
4 7 1 0  I F  t p : p c  T H E N  R E T U R N
6 7 1 5  P R I N T  A T  2 1  . 0 t  P A P E R  6 1  I N K  0 8  I n s w
fi l e  l e n t  s o i n o r y . " .  S T O P
6 7 1 0  R811

Limes 9720-6990 Cross-Reference Routines.
These routines manipulate the cross-reference
tables used to resolve IFs, GO TOs and GO
SUB&
6 7 2 0  R E M  4 8 4 4  C R OS S  RE FE RE NCE  R O U T I N E S
6 7 2 5  R E M  A d d  o n  e n t r y  t o  1 0 1 0  a d d r e s s  L e
b l e  t a d d l n )
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6 7 4 5  L E T  L . 1 1  L E T  u . ( t o p
-
l i n e t a b ) / 4
6 7 5 0  I F  L > u  T H E N  L E T  t . 0 8 4
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1 t n e t a b  - 2 8  
R

FTURN
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AND THIS ISN'T THE END OF IT!
NEW PROGRAMS FROM

POSTERN
VIRGIN

SALAMANDER
VISIONS

INCENTIVE
MIKROGENsorrEK

ABBEX
ANIROG
AUTOMATA
HEWSON CONSULTANTS

RICHARD SHEPHERD
SOFTWARE PROJECTS
THOR

FANTASY
MICROMANIA

M,C.LOTHLORIEN

WILL BE APPEARING SOON

EXPERIENCE THE DEVASTATING SOUND OF MICROSPEECH ON YOUR SPECTRUM
EVERYONE FINDS IT FUN BECAUSE ITS EASY TO USE
(it says any word you want it to say)

P EXCLUSIVE TECHNOLOGY MEANS ALL SOUND IS NOW PUT THROUGH YOUR TV
P AND THE GAMES WITH SPEECH S P E A K  FOR THEMSELVES

AVAILABLE FROM COMPUTER DEALERS NATIONWIDE INCLUDING
COMET W .  H. SMITH J O H N  MENZIES WO O L WO R T H S G R E E N S  S P E C T R U M

U L T I M A T E Lunar JetmanB U G BYTE..BirdsandtheBeesO C E A N M r Wimpy..HunchbackM o o n AlertOUI CKSI LVA-Mi nedOut. . . . . . .
Monster Chase..Shark Atteck..Colour Clash MARTECH. Sl aster mi nd MO G UL. La s  Vegas Lady CRYSTAL.  The Island

D I G I T A L FANTASIA...MysteriousAdventures(Parts1-10)LYVERSOFT. . l unar RescueB R I T A N N I A Gr andPrixDriverC D S . . Time
A R C A D I A . . M u s h r o o m ManiaP S S . . Bl a de AlleyM R MICROCrazyGoll..Punchy..HarleguinD k T R O N I C S .Maziacs

some of these games are new versions of original programsi
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You won't wait long when you order from us!
Send 10 MI CRO  SPEECH OFFER,  P 0,BOX 1,  GATESHEAD NE8 I  AJ
or telephone: NEWCASTLE (0632I  874683
Please send me M I C R O  SPEECH units.

N a m e  p y  6 0 1 , 0 , 1

Address

P o s t c o d e

I enclose Cheque/Postal Order payable to "Micro Speech Otter"
or debit my Barclaycard/Access account No
I u n g e
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Please 2 1  clays fo r  de twery  1 2  m onths  par ts  a nd labour  guarantee

Signed F l e f

COMPLETE DETAILS ARE ON OUR LEAFLET

C U R R A H
p S PE E t  H,

PICK ONE UP FROM ANY STORE

ONLY E 2 9 . 9 5  EACH

including A i  FREE SPEECH GAME -
M Y S T I C  T O W E R "p COMPREHENSI VE MANUAL

Li DE MO  CASSETTE



We sent this month's batch to the
Bangor Computer Club of North
Wales, where their expert
reviewers got to work: their
plaudits and barbs can be seen
over the following pages. First,
let's have a look at the club and
what it offers its members.

The Bangor Computer Club
was formed 18 months ago by
noted author, Dilwyn Jones. He
wanted to meet the needs of local
home computer users, and holds
meetings in member's homes on a
spur-of-the-moment basis. There
are currently 25 to 30 members
whose ages range from 13 to 30
and, although there's no longer a
fixed membership fee, those
attending are expected to splash
out towards the cost of the
evening.
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KILLER KNIGHT
Phipps Associates/MOO
A killer knight has captured your
companion, so naturally it's your duty to
carry out a rescue. Unfortunately, KK is
not above doing everything in his power
to stop you reaching the tower...
Bilwyn For some reason I expected this
to be a text-only adventure, when
actually it's a machine code graphic
arcade game. I didn't go for the choice
of keys — but then it's also possible to
use a Kempston joystick. 7/10
legan A 12th century blend of Donkey
Kong and Digger. It's quite fast, indeed
sometimes too fast. The knight moves
and sounds like a cricket, and I also
found that jumping slows down the
graphics. 7/10
Garai! Only a highest score is shown on-
screen — you're not even given the
satisfaction of seeing your name in
lights! 7/10

THE LINE-UP

YourSpectrum is continuing to scour the country's computer
clubs to get the undiluted thoughts, feelings and impressions

of dedicated games enthusiasts — in order to provide our
readers with unbiased evaluations. Any club wishing to offer
its reviewing services should contact Ron Smith, Spectrum

Soft, 14 Rath bone Place, London W1 P 1 DE.

Its members have the chance
to try Out each other's software
and exchange ideas. Members
can always call upon their
colleagues to help solve
problems. Anyone in the area
who's thinking ofjoining the club
should contact Dilwyn on 0248
354023, outside office hours.

This month's reviewers are leuan
Davis (25), Gerralt Jones (22)
and Brian Pedlar (31); all three
are long-standing members of the
club and avid games enthusiasts
to boot. They represent the 'Old
Gold' strata of Speccy users, so
we won't be expecting starry-
eyed reactions to our selection of
new games.
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GHOST TOWN
Virgin Games/E5•95
A Wild Vvrest text-based adventure
game set in a deserted American town
after the California Gold Rush. You get
line maps of streets and buildings, and
the whole thing is written in Basic —
there's no machine code in them [liar
hills, pardner!
! M I  Ghost Town has an acceptable
response time to entries, but there's no
variation — so once you've solved it.
well, that's it. There's only minimal use
of sound. 5/10
Gerratt The game is set in a fairly small
town, so it doesn't take you long to find
out what's going on there. The blue and
cyan colours are nice — even
contrasting well on a monochrome TV.
6/10
Brian A fairly standard adventure game,
but with a reasonably large vocabulary.5/10

5 2

DRAGONSBANE
Quicksilya/E6•95
A graphic adventure through 172
rooms: avoid 40 monsters while trying
to rescue the helpless and hapless
Princess Paula. The usual assortment of
monsters, both friendly and otherwise —
and you can also use joysticks.
Garai! Slow, with lots of 'Y/N• single
key answers, Good use of colours, but it
doesn't look too good if all you've got is
a monochrome TV. 6/10
IN N  The game can be crashed quite
easily — which is a bit disappointing. It
also takes a lot of playing before you get
to understand the characteristics of the
monsters. 5/10
Oliwyn Good clear graphics. It uses all
the 48K of available memory, and is
jolly good fun. 8/10

BALLOONING
Heinemann/0.95
An educational game for Spectrum
teenies aged eight-to- 12 which sets out
to teach observation, experimentation
and the recording of data. A keyboard
overlay for most controls is provided
and there's an accompanying activitiesbooklet.
011tvgn Quite good graphics of the
balloon and the instrument panel. A nice
program, but at nearly XI 0, slightly
expensive for what it is. 7/10
!elan This package is pitched just about
right -  I think it's worth the money.
Speed is adequate, but then it's not
meant to be Brands Hatch! It makes
education fun. 8/10
Gerratt A great pity there's no
accompanying sound with the game.
The activities booklet is a good idea, but
I did find the numbered menu a hit
confusing. 7/10
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311 SEIDDAB ATTACK
Newsom Consultants/0.95
Patrol the city streets and later the
countryside destroying any Seiddabs
that come into range. You control both
surface-to-air missiles and a short-range
radar display.
Wa l t  The 3D effect is quite realistic
and adds a lot to the game. The speed is
good too — not too fast and not too
slow. I liked the split screen display.
although the idea is not all that new.
8/10
Bella You can use a Kempston joystick
with this game. which certainly makes it
easier to play. It's very addictive, and
some useful hints for strategy are given
in the sleeve instructions. 9/10
I m o  It really needs a colour display as
the monochrome fails to show up the
necessary details. After a while, my
eyes felt a bit strained trying to make out
all that was happening on-screen. 7/10

THE ADVENTURES OF ST BERNARD
Cornell Sohlvere/E5.95
Every day. Brandy the St Bernard dog
has to face blizzards and other
hinderances on his way to rescue
travellers. His current adventure is to
rescue his mistress from the
Abominable Snowman.
Berra11 It's rather a slow game. not only
is there sluggish response to the
controls. but the animation is also jerky.
The graphics are reasonably good on the
characters and the landscape. but on the
whole i found it rather boring. 6/10.
lease Good graphics detail for the
characters and the arctic landscape. but
the animation is rather jerky. I found it
more pleasing to the eye in
monochrome.  7 / 10
Dilaryn Players tend to become frustrated
at having to go through the first rather
silly stage, every time the game re-
starts. But overall, not too bad. 8/10

I
1
1
1
-
1
1
1
1
i
l
l
i
t

HARD CHEESE
DATraniks/t4.95
This one is an arcade game where you
have to eat your way through a maze
avoiding the deadly bulldogs and
zapping them with the deadly virus.
Extra points can be gained if you're at
all adept at handling cherries!
Brian This is not a new concept, but it's
very playable and quite fast — if
anything a bit too fast. Unfortunately,
there's nothing other than loading
instructions on the sleeve. 7/10
lean It's a good game, with enjoyable
sound that doesn't slow things down at
all. A joystick is handy for games of this
speed a very, very addictive game. 9/10
011wyn Player keys in this game can be
re-defined, which seems to be the
ultimate answer to joystick
compatibility. When you enter in the
high score name, letter descenders
disappear! 8/10

WAR 70
CCS/E5.50
A Napoleonic wargame set in the 18th
Century for two players. The object is to
capture your opponent"s capital city by
occupying it with your army for three
days. This game took second prize at the
Cambridge awards back in '83.
Berra Fairly good graphics, although
perhaps they could have been a hit
clearer. also the tokens are a bit small.
The long explanatory sheet should have
carried more details. 7/10
Maya It sometimes takes a long time to
set up the positions — but the use of
colour for the various positions is quite
good. 7/10
ISM It's a game that could take all day.
It's certainly very involved — good for
the war games enthusiast! At least the
close of play position can be saved to
tape and the game continued another
day. 8/10

53

LABYRINTH
Axis/price TBA
Labyrinth is a graphical 3D maze
program for all who enjoy getting lost in
a good game (ouch!). The plot is the
simplest possible j u s t  choose the
maze size from four-by-four to I 0-by-15,
and off you go. You can give up at any
time or you can ask for a brief glimpse of
the mess you're in.
011viya A great game, which could
probably have been expanded to form
an adventure. The graphics are still
impressive even though they've been
around since *82. 9/10
Barran 200 moves is the most allowed.
Mostly Basic, the important fast bits are
in machine code. However, drawing a
'help' plan is very slow. 8/10
Brian It could have made a reasonable
adventure it there had been some
treasure or monsters to watch out for.
The graphics are pretty good. 7/10

L._

MICRO ORIVIN'
Sottel/E6.115
This is a combined text and graphic
adventure game where you have to drive
a car to compete in the great Island
Treasure Hunt. The graphics appear to
be very good, apart from the flashing
border which tends to rather distract
your attention from the instructions
which appear on the screen.

Unfortunately, we all found that using
certain entries caused the computer the
crash and lock out the keyboard! That's
more or less all we can say about the
game, because after four hours of
playing Micro Driv in' we couldn't even
manage to get the car to move off the
starting line. We thought we'd better
have a good read of the listing, but even
that failed to solve the problem!

By the way. don't be fooled by the
title, this program is not Microdrive
compatible.
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ESKIMO EDDIE
Oceas Sattaart/E5.90
Arctic thrills and chills with Percy.
Growler and the Snowbugs. First of all
you have to rescue Percy the penguin
and then battle against the Snowbugs,
using the available ice-blocks as
protection against them.
Wan The three crosses of the awkward
Frogger-style beginning spoil the rest of
the program. Excellent sound,
especially the harmonious jingle. The
graphics are also very good. 8/10
011wrin The coloured snakes racing
around the screen got on my nerves after
a while, but technically it's a great effect
— typical of many of the fine finishing
touches to this game 8/10
Brian The second stage of the game is
rather faster than the first, but great once
you get to it. Lovely smooth animation
and its  compatible with most joystick
interfaces. 9/10

DEVIL RIDES IN
Caraell Soltivars/E5.95
You are a wizard in your magic circle
and you have to use your magic talisman
to do battle with the armies of Hell who
throw spells at you. Neither you nor the
attackers are allowed to touch the magic
circle, even if continuous lighting has
partly erased it.
18111111 Reminds me a bit of Asteroids.
The 'rotate through 45 degrees' feature
is a nuisance — it should allow
simultaneous keypress or joystick
diagonals instead. 7/10
Bliwyn Other than leuan's comment, a
nice game. Slow at first, but once it gets
going it's fun to play. 8/10
Barran All events are covered with a
'zap* or *ping'. The sound slows things
down a bit which, once the game has got
into top gear, causes a little jerkiness.
There doesn't seem to be a time limit as
long as you keep alive. 7/10
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OLIGOPOLY
CCS/E5.00
A business management simulation
game in which companies have to be run
by one to six players: they have to show
a suitable degree of business acumen.
Brian Oligopoly is a very complex game
which seems to succeed as an excellent
business simulation. Sometimes it says
Tress any key', waits for a while and
then goes ahead without a kepress —
which is annoying because it s difficult
enough to show a profit without
anything else going wrong. 7/10
i s m  As a business program, it doesn't
sell itself very well and seems as though
it was originally written for the ZX8 1. It
would probably benefit from a splash of
colour and a new character set. 6/10
01111/711 It has a facility to use the printer
if desired and the computer can run a
rival firm. Perhaps there could be some
educational uses here. 6/10

RIDER
Ylrgla Game5/E5,95
An MI5 agent parachutes into enemy
territory, collects a Resistance motor
bike and checks out the mined roads
ready for the invasion — ta-rah and
toodle-pip!
Brian Good colour and graphics
throughout. The game also improves in
speed after you've managed to get over
the first stage — watch out for the sound
effects too. 7/10
Barran The parachute bit at the
beginning is too slow and long.
especially when you consider this
game's meant to be about riding a bike
— which, by the way, is by far the most
interesting bit. 6/10
Dilwyn This one really wasn't my cup of
tea at all. I think it was the long intro
that put me off the most. There's some
you love and some you don't. Say no
more. 4/10
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BEAR BORER
Anic Computing/U.95
Fed the bear has to fetch batteries for
his (Sinclair Research?) electric car —
but is hindered by several 'teddy boys'
who insist on making things difficult.
011wyei Fantastic graphics and animation
accompanied by the 'Teddy Bear's
Picnic' tune — which can be turned off
once it gets to you. The only problem is
the marring of the colour resolution
where two colours meet. 9/10
legal quite addictive and wonderful
animation considering all the action
involved. Bear Bovver uses a poster-
style set of letters which is quite
attractive. 9/10
Brian Not too bad. Well thought-out,
with the bonus drinks and the fact you're
able to deter the opposition by dropping
time bombs or burying them under a
battery! Good sleeve notes are an
advantage. 8/10

CAR JOURNEY
Heinemaan/E9.25
Another educational game for eight-to-
12 year olds which this time has a
mathematical slant — towards teaching
arithmetic, graphs and strategy
planning. The idea is to travel around
Britain choosing the appropriate vehicle
and route for various tasks.
Hwy ' Fairly good graphics and route
map. All units are metric for school use.
It's a pity that the reference to the
Welsh *Eisteddfod' had to be mis-spelt
though! 7/10
lean No sound again! Useful activity
booklet and keyboard overlay. The
package is better than most educational
software, but I'm not sure how long it
will keep the kids' interest. 6/10
Gerraft Basically, a fairly simple concept
done quite well a bit more animation
would probably have helped to keep the
attention of the users_ 7/10 Els



If you're fortunate (ie, rich) enough to
have an Epson RX80 or FX8O con-
nected to your Spectrum, then this is
the screen dump program for you.

Most printer interfaces are supplied
with a high resolution dump routine, which
produces a ZX  Printer-sized copy o f
the screen. However, the copies lack
the different colours o f  the original,
and the colour system on the Spec-
trum can produce weird results when
copied because only the screen bit-
map i s  examined, and the colour
information is ignored.

Nothing's ignored i n  th is colour
screen dump. However, not having
the wherewithal for a full seven-colour
printer, I decided to write a screen dump
routine for my Epson that printed a large
that printed a large picture with dif-
ferent shades simulating different

pixel colours: the following program is
the result, producing an I I-by 6-inch
copy.

The program works on either the
I 6K or 48K Spectrum, as i t moves
RAMTOP down to  address 32349;
48K owners cannot use their extra
32K o f memory. Fo r those with the
inclination, the routine can be mod-
ified to run from address 65118, by
changing all '205.20.127' sequences
to '205,20,255', and  b y  changing
33,244,126' to '33,244.254'.

Listing I shows the Basic loader for
those wi th the Hilderbay interface;
note that you must load the '  mini-
software' fi rst. F o r  those w i th  a
Kempston interface, add the lines in
Listing 2 and, for those with a Kempston
Kempston E interlace, add the lines
in Listing 3. I f  you've got none o f

, DUMPS OF I ISTINCTIONamall &LA- Ala d i
Frustrated at producing tiny screen dumps on your full-sized printer? So was Andrew Pennell

— until he developed this clever little machine code utility, that is!
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these interlaces, you'l l  Just have to
modify the machine code yourself —
details to follow. And equally impor-
tant., i f  your printer requires Line
Feeds after Carriage Returns, add the
line:

230 POKE 32478, 205: POKE 32419,20:
POKE 32480.121

Once you've entered and RUN the
loader, save the routine to tape with
SAVE "col copy"CODE 32350,250
— and the Basic loader after it, in case of
a crash. Then load a SCREENS, and
type RANDOMIZE USR 32350. I f
your printer starts printing, you've pro-
bably got the code right. If it doesn't, or
if the system crashes, then there must be
a mistake and you should re-load the
Basic and check it against the listings.

4 I th inkth e bestr e e n dumpsare

/
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those from the Ultimate programs, and
some of these adorn this article. Unfor-
tunately, they all contain a lot of black,
so you'll need a new( ish) ribbon for best
results. I f  you're using fan-fold paper
11-inches in length, position the perfora-
tions just above the print head before the
dump — otherwise the next perforation

Listing I
1 0 0
1
1
0  
$  
1
0
0
0

119  •
1 2 0  F O R
,
7
0
, S r i0

• 1 .3
- , fl e  i t s e l f

, 5 0  i t
155  F O R  ,
7 "  T
,  
1 . 3
1

1 6 0  R E AD  “  4 f : '
1
7
0  
L
E
T  
C
-
C
-
0
-
f
i

1DO N E x t  I
1 5 5  I F  r  1
7
0
7
1  
T H F
N  
P R
I N
T  
" D
A
T

A E R R O P ":  5 T O F
1 9 0  E A R  1 . 7 2 5 3 2  T O  1 2 5 9 9
7 0 0  R E AP  A :  I F  A
,
- 1 , T H E N  6
.
0  
t o

2 2 0
h O f F  I . A :  N E X T  I

2 2 0  P R I N T  " F I N I S H E D . "
1 0 0 0  D AT A 2 0 5 . 0 , 9 1 . 2 4 . 1 5 , - 1
1 1 0 0  D AT A  6 2 , 2 7 , 2 0 5 , 7 0 , 1 2 7 . 6 7 . 6 r ;
. 2 0 5 . 7 0
1 1 1 0  D AT A 1 2 7 . 6 2 . 7 . 2 0 5 , 7 0 , 1 2 7 . 1 4
' 0 . 6 2
1120 DATA .
7
7
. 2 e n ,
2 0 0 7 7 , 6
2 , 4 2 , 2 0

5 , 7 0 . 1 7 7
t i l e  D AT A 6 7 , 4 , 7 0 5 , ? 0 . 1 2 7 . 6 2 , 1 6 ,

7 0 5 .2 0
1 1 4 0  D AT A 1 2
7
.
6 2 , 2 , 2 0 5
,
2 0 , 1 7 7 , 6
,

0 . 1 9 7 .
1 1 5 0  D AT A  2 0 5 . 1 7 0 , 7 4 , 7 1 , 4 . 6 7 . 1 0
n . l h
l i n o  D A T A  2 5 1 . 1 6 6 , 0 , 1 2 4 . 1 5 . 1 5 . 1
. 2 7 0 . 7
1 1 7 0  D AT A 7 4 6 , 5 0 , 1 0 7 , 7 0 . 0 , 1 2 0 , 2 : '
. 7 . 1 5
1 1 0 0  D AT A 1 5 , 1 5 , 7 1 0 , 7 , 7 7 , 7 4 4 . 1 2 6
. 1 7 5 . 1 1 5
1190 DATA 9 n , 2 2 , 0 , 2
,
5 , 6 . 7 . 1 7 6 , 7 0 ! ! ,
. 7e
1 2 0 0  D AT A

0 , 7 5 4 , 1 7 6
D ATA 5 6 , 1 9
9
.
6 2 , 1 : , : 0 5
, 2 0 , 1

• -  . 1 0
- . 7 0  D AT A  0 " 0 . 1 7 .
7
7 . 1 5
9
, 6 7 . :

7 0 5
1 7 1 0  D AT A 2 0 , 1 7 7 . 6 7 , o 5 . 2 0 5 . 2 0

7
.
6
2
.
1
7

1 -
4
0  
D
A
T
A  
2
0
5
,
2
0
.
1
2
7
,
2
0
1
.
?
2
4
,
2
L

4 , 0 . 1 9 7
•  D AT A 9 6 . 1 9 7 . 0 . 1 6 0 . 6 4 0 6 0 • 0 :

1 7 7
.
7 1 5
,
1 6 .
2
4 9 ,
1
9 7
, 4

4
T
. 
D
A
T
A 
1
7
5
"
9
6
,
0
,
9
6
,
0
,
6
4
.
0
,
6

•  D A T A  0 , 0 . . 1 , 0 , 0 . 0 , 0 , 0 , 0
D ATA 1 9 1 •  ' / , 2 0 5 , 7 5 4 , 9 1 . 7 ' 2
1
r .

The  Basic l oader  for  use w i th a Holder bay
I
n
t
e
r
l
a
c
e
.

Add these l ines to the l oader  to use w i th
a K•m ps t on i nter face.

DATA

Add these  l ines to the l oader  to use w i th
a k e m ps ton E i nter face,

Listing 4
Thi s  l i sting is taken fr om  tho 011soft GEMS assem bl er  and uses If to chi note heti
num be r s  and % for  binar y num ber s .  I t also suppor ts  condi t i ona l  m m em bly.

0 0 0 1
0 0 0 ?
0 0 0 4
0 0 0 1
-rny
rurIc

.'ont7e5E
, .1J•

•I D  I D  A , 1 5
10 O U T  1 C 1 . A

• I R  R E O I N
' N D

1 1
.
7 .
1 1
3
N  
F  
4
o
t
u
p

0 0 0 0  L I  I F  T Y P E W E N P E
.0 L O  A . 7

C ALL 1 1 1 6 0 1  ;  o p e n
' F f . •  •
P  
B E G
I N

END
..1111A E 0 1 1  2 7

L0 1
7
E
0
,

1
7
D
1
4
/
6
.

O6 0 0
r15
LDAA:n,
5

• 0 4
'E0 1

OF
717A7 1 0 F D
717,A9 4 6

F A A  0 F
1 Pie 7 r

elr O F
i r  o r

•i AF o r
Ar E,419.1••

'FI I I r h r o l l
143 c.1
.
7
P4

r l OD
•I 14/, -
1 3• I: F.17 2 g 1 0 7.'•

or
• "
,
F
•  
o
r

• . 1
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1 0 0
1 1 0
1 2 0
/ 7 0
1 4 0
1 5 0
1 h0
1 7 0
1 8 0
1 9 0
7 0 0
7 1 0
? ? 0
7 7 0
7 4 0
7 5 0
741

'0

,
9
1
0

7
0
0
7
1
0
7 2 0
7 3 0
7 4 0
7 5 0
7 6 0
7 7 0
7 R0
1 9 0
BOO
n i e
E120
RIO
1340
f r5 O
•960
0 7 0

Li

0 9 0
9 9 0
"
n

FDfIDN C OL OU R  r o p y
I f o r  A X / F X 0 O s

f r i  A . P E N N E L L  1 9 0 4
1 d e - fi n e  i n t e r f a c e  t y p e s
H 1 LD ER  E O U
PEM PN E O U  7 , 1 0
kFM PE E C U  M O O

' T AR T  E O U
ORO

o fi l d e r O e v  r
I E
CALL
JP
UNn

O r t l i  n c w
-
m a i

IC

TYPE E C M  H I L D E R  i c h a n o e  t o  s u i t  i n t e r f a c e
3 2 7 5 0
5 TAR T

r o u t i n e
TYPE&H TLD ER
2 7 7 9 6  ; s e t u p  o u t
AF AI N
i H i 1 d e r h a v

v i o t u p
TYPE&YEM PN

41*
,  
r
a
u
l  
•  
•

,
f
t  
L
i
)

CA: L
,

I D
I D
EX
I D
JP
PICA
RRCA
PArA
AND
I D
ADO
ADD
I D
LD
ADD
t n

.irLP L i )
CALL

LD S C . S E 1 R F
I D  A . I 7 9
OUT 1 C . 1 . A

, •
ni
A
ri•

s e t u p

up s e a l . '  l i n e  f o o d s
,  X  c o u n t e r

• U 0 I L H

LII ITCH
A , 4  a p l i t  l e  m o d e  4

1441CA D I T C H
LO A . 1 6
F AL L  D U T C H
I D  A , ?
(
-
A
I
L 
D
U
T
C
H 
;
s
e
t  
u
p 
f
o
r  
3
0
.
1
7
6 
b
i
t
s 
n
f  
d
a
t
a

IAD 8 . 0  ; z e r o  f  c o u n t e r
PU SH  O C
CALL 0 7 7 A A  : 1 4 L .
,
s c r e e n  
m e m n r y

I D  1 - 1 , A
I N C  B
LO
AR C A
11,11
,
17 
L I

AND i t i t i  ; 7  i f  i n i . . N 7  i f  p a p e r
FX A F , A F '
1 D A , H
R 1
,
1 7
.
,
1

PR1,1)
AND
OP

H . A  ; W . : A t t r i b u t e  b y t e
P
•
1
1
4
L
i  
1
0
m
A
T
1
A

AF , AF
:Am AT T P

; i f  P A P E R  t h e n  / 8

7 ; M a s k  o t h e r  h i t s
HI  TABLE
A, A
A
‘
A
E . fl
n . 1
H1 , D E  : H L = d a t a
H . 7  ;
.
' n p  
b
y
t
e
s

A,  W I . '  ; r e a d  b y t e
OUTC1-1 : n e n d  i t

sp e c I  4  I!I1 t
.
l

pe, r  I -ko
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will appear in the middle of the dump. i f
you break in the middle ofit, you may find
that your printer acts strangely, because
its in bit mode; the best way to clear it is
by switching the printer off, then on again.

l i O p t i g i O N E R A N D i

The screen is copied sideways, and con-
sists of a 176 x 256 grid of pixels. If each
screen pixel is represented by a three-by-
three grid on the printer, then this points
to a printer resolution of528 x 768. The
former figure rules out the old Epsons
( MX-type and assorted look-alikes)
with their resolution of only 480 dots
per line. The new Epsons have a resolu-
tion of 640 dots per line in bit image
mode 4, and that's why we're using
them here. As well as this, the vertical
Line Feed distance has to be changed to
three dots, which is 3/72 of an inch, and
is changed w i th  th e  E S C  " A "
command.

CRACKING THE CODE
The full assembler listing is shown in
Listing 4. printed from the Hisoft GENS
assembler, which uses**
. t o d e n o t e  
h e x
numbers. and'%' for binary numbers. It
also supports conditional assembly,
which I have used to determine the set-
up and output routines for different
interfaces. I f  your assembler does not
support conditional assembly, just leave
out all mnemonics that refer to inter-
faces other than your own. If you have a
different interface, substitute your own
set-up routine at START, and yourown
output routine at OUTCH. Note that
OUTCH must preserve the values of
HL and BC.

The copy routine proper starts at
BEGIN, which firstly resets the Line
Feed distance to 3/72 o f an inch and
zeros C w h i c h  is used as a counter for
the X  co-ordinate. Next the printer is
put into graphics mode 4, and the B reg
(which is the Y counter) is set to zero.
The ROM routine at 22AA is called.
which calculates screen location H L
and bit position B from the screen co-
ordinates in B and C. and the pixel
colour calculated from the attribute file.
The relevent data is read from TABLE
and printed out, and this is repeated for
all 176 Y positions. After this, a New-
line is sent( and optionally a Line Feed).
and all 256 X positions are done. Final-
ly, the Line Feed distance is reset to 12/
72 o f  an inch. The data at TABLE
contains the bit patterns foreach colour.
They were originally chosen quite
arbritarily. but I left them as they seem
to produce good results. If you don't like
the shades produced. feel free to change
the data, though note that the fourth
byte for each colour should be zero.
Also, beware. Listing 4 was made with
the Hilderbay interface selected, so no
object code was generated for either of
the Kempston interfaces. us

7
7 EF
7 F E7

" 5 E 4  F O
r 5

I F  0 0
7EFEJ C O
7 E
-
F 9  
6
3

T EF A E 0
TEED  0 0
' EEC  A O
TEED 4 0
7 1
7
F E 
A
O

•
A r r  M O

0 0  A i
: 0 1  4 0

.• 0 :  f 3 0
0 0

-
1
0
4

T F 0 5  0 0
TF0 / . 6 0
T F O '  0 0
7FOM 4 0
i F
-
0
9  
0
0

1 F0 A 4 0
TEOH 0 0
7 FOF 0 0
7For, Ao
M O E 0 0
7 r 0 F  0 0
7 F t 0  0 0
n
7
1
1  
0
0

• "

14

...104
11
1
7 r 1 4

7 F i C
7 FI C
7 F1 C
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RST
r D P
PST
RFT
END

POP B C
RFT
EN V

: E  n u t p m 1
I F  T Y P E W F M P E
PUSH A F
LD A , E S C

O n  a l l  1 7 6
d o f  l i n e  s n  A  t R .

I N C  C
JR  N Z . N L I N E  ; d o  A i l  : 5 6  V
L D A , r w  ; r e s e t  1 : n e  4 E
,
e 0  e

I O t I T C H
A . " 1 4 '

L M A T C H

_ALI M I T C H
RET ; fi n i s h

v i . .1 4 . t a b l e  f o r  c o l o u r  p a t t e r n s
T ABL E D E E P  -
4 1 1 1 0 0 0 0
0  ; b l
a c t

DEED X l 1 1 0 0 0 0 0
DFFD 1 0 1 1 0 0 0 0 0
DEED 0
DEED 7 .1 1 0 0 0 0 0 0  g b l u *
O'EFF4 X 0 1 1 0 0 0 0 0
D FFB 7 .1 1 0 0 0 0 0 0
D U B  0
DEED 7 .1 0 1 0 0 0 0 0  e i r e d
D EFB 7 .0 1 0 0 0 0 0 0
0 EF P % 1 0 1 0 0 0 0 0
D EFS
D EEP ' 4 0 0 1 0 0 0 0 0  i m e q e n t a
D EEP ' 4 0 1 0 0 0 0 0 0
D EEP 7 .1 0 0 0 0 0 0 0
DEED 0

17,40 o f r E
,  
x o l l o o
m o  :
U r e
e n

17.!.191 D E E P  7 .0 0 0 0 0 0 0 0
1 3 6 0  D F F P  X 0 1 1 0 0 0 0 0
1S70 p m .  o
11110 D E E D  ' 4 0 1 0 0 0 0 0 0  ' c y a n
17'40 0 F F R  7 .0 0 0 0 0 0 0 0
1 4 0 0  D E F 0  7 .0 1 0 0 0 0 0 0
1 4 1 0  D E F E
,1 4 2 0  D E t 6  7 .0 0 0 0 0 0 0 0  ; y e l l n w
1 4 7 0  D E E D  * 4 0 1 0 0 0 0 0 0
1 4 4 0  D E F D  7 .0 0 0 0 0 0 0 0
1 4 5 0  D E E D  0
1 4 A0  D E E D  ' 4 0 0 0 0 0 0 0 0  ; w h i t e
1 4 7 0  D E E P  ' 4 0 0 0 0 0 0 0 0
14NO D E E D  7 .0 0 0 0 0 0 0 0
1 4 q 0  D E E P  0
1 5 0 0  r . N D
I n t o  :  G L I T C H  -  t h e  s e n d  c h a r A r t e r  t o  p r i n t e r  r o o t i n g
,t '  n u r c H  E 0 1 1  I
• -
0  
1  
H
t
l
A
e
r
h
a
y  
0
/
P  
r
o
u
t
i
n
e

• i  I F  T Y P E & H I L D F R
' 0  P U S H  P C

• X I  P O S H  H I .  ;5 1 AV O  r a g s
CAL L  2 7 5 5 0  ' L a i l  t h e  r o n t i n
POE' H L
POP A F  ; r e s t o r e  r e d

•
.
(
1 
A
F
1

END
t,I7MPDTON n o r m a l  t i o t 0 n t

I F  T YPF 1 1 , 1 k F H VN
•• L t  D I

PUSH P C
t o vc,14F7BF
LD E . 1 4
IN 0 . 1 E /
B I T  0 , 5
JP N 7 , t r i l l %i r
0 UT
L B 0 , 7 2 7
OUT f r / , F
INC F

OUT ( C i , F
E l
E A U  * 1 E 5 4  ; t e s t  b r e a k
J P  N r . 0 0 p o o  1 1 . r r o r  i l  p r e s s e d

* 1 0
AF
0 1 0



You could be forgiven fo r thinking
that producing a successful computer
game depends merely upon writing
any old piece o f code. slapping it on
to a tape, packaging it in an attractive
box and making exaggerated claims in
the advertisements — especially when
you see so  many Space Invader,
Frogger and Pacman clones sti l l
being written. However, M r  Chip
Software rather likes introducing the
odd note of variety.

Some time ago, i t released a sort of
government management stra tegy
game called Westminster, where the
player takes on  the role o f  Prime
Minister (  not an enviable position)
and tries to run the country by jug-
gling with the economy and dealing
with the various opposition groups. I t
was written originally fo r the Com-
modore 64, but so pleased are they all
with the finished product at Mr Chip's
factory, the news is they've decided to
re-write it for the Spectrum.

But all is not well! According to Mr
Chip's Doug Brainsby, "although the
game got a good response from both
the public and the press, the dis-
tributors were unwilling to  take i t.
And i f their minds remain unchanged.
this could lead to an even bigger prob-
lem now that we've decided to go for
the (potentially) much larger Spectrum
market." Distributor reactions a re
awaited with interest.

WRATH OF PUNTERS
The la t e s t  w o r d  f r o m  C a m e l l
Software concerns the long-awaited
Wrath o f  Magra adventure, forming
part of a series that includes Volcanic
Dungeon and Black Crystal. I t  was
announced some time ago as "coming
soon", but it's still not appeared in the
shops. Camell's Simon Bassett says,
the program's going through its final

testing stage at the moment, but this is
causing me all sorts of problems. It's

RUM r
-
11 . E
-

so complex and difficult to play that it
takes ages to work out exactly what's
going on". So hang on in there — i t
should be available over the next few
weeks.

As well as trying to get to grips with
the Wrath o f  Magra, Camell is also
re-vamping Volcanic Dungeon, s o
that i t'l l  now include high resolution
graphics. And what's more, there'll be
the added advantage (?) o f  its being
compatible w i th  Currah's Mi c ro -
Speech unit, allowing you the dubious
pleasure of being able to sit back and
listen to  the game's vocabulary o f
over 100 words in electronic tones.

FLYING HIGH
Moving o n ,  D u r r e l  Software 's
Harrier Attack program, although
successful, apparently received a
mixed reaction from the punters. A
spokesperson said, "w e  had people
complaining about i t, because o f the
weapons, the violence and a l l  that
shooting. So , i n  o u r  latest game,
Scuba Dive (as featured in last issue.
Ed.) we didn't even allow the odd har-
poon to be fired. But still people com-
plained.: An yw a y ,  ignoring t h e
criticism. Durrel has decided to revert
to its original theme and is currently
planning a  fol low-up t o  H a rr i e r
Attack. In  fact, to get i t really realis-
tic, the company is actually sending
off a  te a m o f  programmers t o
Westmoreland so they can get a feel
of flying before sitting down to write
their sequel.

HERE COME DE JUDGE?
In an effort to come up vvith or iginal
ideas for new computer games, some
software houses a r e  tu rn ing  t o
familiar comic strip characters and
giving them a new angle. This is just
what Channel 8 Software is planning

Battl e  Zone  is an ar cade-sty l e  gam e cur r entl y  be i ng eva l uated by Guickai lva.
Basical ly,  you just have to blast those  enem y tanks off the face of the Ear th.
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to do, anyway.
Spokesperson, John Williams, tells

us t h a t  "negotiations w i t h  I P C
Magazines are currently in progress.
But I  can't g o  into details a t  the
moment as this could affect the deal."
However, M r  Williams  was able to
confirm that Channel 8  has an idea
for a program, and it's quite clear this
requires the use o f one o f said IPC's
characters. Perhaps negotiations are
faltering fo r  h e  added, somewhat
defiantly, " th e  program w i l l  s t i l l
appear, even i f the talks turn out to be
fruitless. But that'll mean i t will have
to take on a slightly different form".

Could this be the start o f a whole
new a r e a  o f  computer games
software?

SWEET NOTHINGS
Quicksilva i s  a lso kicking around
ideas fo r  using fictional characters
but, as usual, the  best that Mark
Eyles c ould come up  w ith was the
boring **nothing's been signed yet, and
it could be some time before we reach
that stage". H e  was equally cagey
about a follow-up to  the company's
highly successful and original An t
Attack — you  know, player pitted
against giant ants in  an attempt to
save mate, etc, etc. Mark does say
that -
S a
n d y  
W
h i
t e  
(
t
h
e  
A
n
t  
A
t
t
a
c
k
e
r

himself) is coming to see us soon, so
it's quite likely that a  new program
will be discussed." Well, well, well —
what a  surprise! Wi l l  the nice M r
Eyles kindly 'open up' a little more in
the future W e  haf vays ov making
you tok' you know_

OUT OF THE PIT
Rabbit Software i s planning a  new
game that will feature a fairly unlikely
collection o f  enemies. Provisionally
entitled The Pit, it's quite likely it will
be called something like Vortex once
it gets out of the testing stage.

According to Rabbit director, Terry
Grant, "the game is set in a cavern
with the player taking control o f  a
ship". Among the obstacles to over-
come w i l l  b e  "witches, bunnies,
ghosts, televisions and funny white
blobs — but I  don't know quite what
they are." Neither did Mr Grant seem
to know the exact aim o f the game,
but he was sure that it was very good.

But whatever i ts  fi nal  qualities,
Rabbit is planning the added attrac-
tion of giving away a free blank tape
with each copy of The Pit (or Vortex,
or whatever i t is going to be called).
This might, of course, be quite a con-
venient carrot to  dangle since the
company's j u s t  acquired a  tape
duplication machine —  which pro-
bably means i t's got a  cheap, bulk-
buying deal worked out for raw tape.
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The ZX Spectrum is
the best Homecomputer
for Software, both
educational and games.
The main flaw, is of
course, the keyboard.
This ClaSSIC keyboard
housing is designed to
accomodate the ZX81
and Spectrum personal
computer. A professional full size 'Owerty
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b e e n  
d e s i g n e d ,  
w i t h  
f u l l

travel keys and a  full size space bar. Special functions are strategically placed
for rapid programming and ease of use. Designed today for users of t o m o rro w , /you can play the fastest games with the greatest of ease. Its easy to assemble
too— you need 1 Screwdriver and 5  minutes—Simple! Available in a white
housing with grey and white key caps.
(Full size standard quality keyboard)

SAGA SYSTEMS LTD
WOODHAM RD, WOKING, SURREY
CALLERS WELCOME AT WOKING COMPUTER CENTRE.
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PROFESSIONAL FILE M ANAGE M E NT,  DATA RETRIEVAL AND PRESENTATION
ANY ADDRESS LISTS, I NVENTORY,  CUSTOMER OR PERSONNEL RECORDS...

IMASTERFILE can!
Microdrive commands included
-
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characters per line!: 2.6 fields per record:
Unrestricted number of records: 36 user defined
Display/Print formats: Fast search & sort facilities:
Around 32K of RAM available for datal._
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N O W  with  P R I N T  and MAS H I F I  LE version 09,
you can format your data for a full width printer!
Works with most popular printer interfaces. Fully variable report widths (over 1(0 columns) and
lengths. Powerful numeric editing and column totals. Almost no reduction in space available for
data. M a n y  more products available. Setul SAE fi r  details!
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1Keeping one jump ahead of the software market seems to

come naturally to author of Jet Set Willy, Matthew Smith.
Sue Denham checks out his follow-up to Manic Miner,

where Miner Willy hits the big time.
OUT ON A LIMB
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S ucceedi ng w i th Jet Set Wftly de m a nds  a num be r  of bas i c  skil ls as wel l  as
p e r ve r se  d e d ica t io n .  T h e  fi r st  p r o b l e m  is  t o  d i s c o v e r  h o w  t o  g e t  t o  e a ch  r o o m ,
and once ther e,  how  to get to each obj ect — w e 've  solved m ost of that for  you
here.  Cer ta i n scr eens,  such as O ut  on a l im b' pi c tur ed her e,  de m a nd extr em e
accur acy wi th the keyboar d and a l though the gam e is also confi gur ed for
joysticks they are not accur ate  e nough as often you ne e d to j um p from w hat
appear s  to be the last possi bl e pixel  to gain the goodi es.  O ther s such as 'The
For gotten Abbey ' dem and na no-s e c ond ti m i ng and synchr oni sa ti on of jum ps.
Thi •  r oom  m i ght look i nti m i dati ng her e  — but wai t ti l l  you see it w i th the
Napol eoni c  ducks in action,  par ti cul ar l y  w hen you r eal ise that you have to l eap
over  every one of them ! Most r oom s (see over ) de m a nd both ski l ls
s im u l t a n e o u s ly .

Every now and then, there comes a pro-
gram that somehow prevents reviews
from being written in a hurry —simply
because tapping typewriter keys is cold
comfort after you've negotiated the
perilous journey up The Megatrunk, or
collected the goodies from The Forgot-
ten Abbey, or entered The Chapel and
lived, or

Star of the Speccy screen. Matthew
Smith, has finally delivered his follow-
up toManic Miner, and it's every bit as
good and refreshing as the original. The
story line is as weak as ever — some
nonsense about Willy having thrown a
party and the guests having left lots of
champagne glasses strewn about his
mansion (altered slightly in the produc-
tion version). The aim is for him to
collect all of these, because his house-
keeper won't let him into the bedroom
until he has. Weak it may be, still 'it's
the game itself wot matters'.

The game is colourful, fast and in-
genious. The controls are simple: you
can move left or right and you can jump
effortlessly into the air. And that's all
there is to it — except, of course, that
this is where all your problems begin!

CLOCK THIS
Press Enter and you're whisked from
the title page to your first glimpse of
Willy's 60-room mansion. That's you
standing in the bath, staring at a flashing
tap and a toilet (complete with moving
seat (a la Manic Miner). The moral of
the game is that virtually everything that
isn't flashing will kill you should you be
foolish enough to walk into it. You've
guessed it t h e  flashing objects are
the ones you have to collect: there are
83 of them in all and the majority are
very difficult to find indeed.

At the bottom of the screen, there's an
indication of time. You begin your quest
at seven in the morning (it must have
been one heck of a party!) and the idea is
to get into your bedroom by the hour of
midnight. No, that doesn't mean you'll
be sitting at the keyboard for 17 hours
(although that wouldn't surprise me) for
Matthew has thoughtfully shortened
each minute to around 40 seconds. But
anyway, this is unlikely to bother users
for quite a time_ i n  the many weeks
this game has taken to review, the clock
has still never made it to eight in the
morning!

When you begin playing you start
with eight lives, which at first seems a bit
excessive (ho ho) — until you venture
past The Bathroom. It's worthwhile just
having a wander around to get a feel for
the way Miner Willy handles; for exam-
ple, you can get Willy to hang pre-
cariously to a surface by what looks like
a single pixel before making that impor-
tant leap — and in some cases that's
exactly what you'll have to do.

BATHTIME'S OVER
One step out of The Bathroom and
you're thrust into the thick of Matthew
Smith's fertile imagination — and what a
place that must be! You can forget all



THE TEBBIT
Join the magical ques t  f or t he
elusive monetaris t  dream,  in
which you,  a humble Tebbi t
must seek the ass is tance of
MagdaIf and Tomk in-Gee,  t o
find and defeat  t he f eroc ious
(end balding) Scarg
48K SPECTRUM C B M  64

E 5 .50 Inc p&p

DENIS
A zany polit ical adv ent ure in
which y ou take t he role of
Denis That c her s t riv ing t o  avoid
Maggie and all y our  f av ourit e
polit ical fi gures  t o  escape f rom
the polit ical jungle.
48K SPECTRUM C B M  64

E5. 50 inc p&p
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SOHO SEX QUEST 48K5 £ 7 . 5 0
THE A DUL T ADVENTURE GAME,  GET I T NOW BEFORE I TS
BANNED. NAUGHTY,  BUT A N EXCELLENTLY WI I ME N PRO-
GRAM. GET TO ZELDAS BEDROOM A ND EXPERIENCE THE
ULTIMATE

GOLD BLAST 48KS £ 5 7 5
STEER MONTY THROUGH THE MINE SHAFIS COLLECT GOLD,
DIAMONDS BUT MAKE SURE YOU DON'T GAS OR BLOW HIM UP
THERE'S GOLD IN THEM HILLS BUT YOU'VE GOT TO BE REAL
SMART.

COMPUTER CHALLENGE 48K5 £ 6 . 0 0
A GAME OF WITS AGAINST THE COMPUTER I DEAL FOR MUM,
DAD THE KIDS AND GRANDAD MY  BEATING THE COMPUTER rr
WILL AMAZE YOU

CHARACTER GENERATOR
& DRAWING PROGRAM 48KS
FOR A DV A NCE D USERS,  PRODUCES BEAUTI FUL SCALED
GRAPHICS AND DRAWING FACILITIES A  MUST FOR THE COM
PUTER PROGRAMMER

MUSIC MAKER 48KS £ 6
A UTILITY PROVIDING FULL SOUND EFFECTS AND MUSICAL
SOUNDS TO A DD TO THE PROGRAMMERS CREATION, FULL
SCALES AND CALL BACK OF ARRANGEMENT ON SCREEN A
MUST FOR THE ADVANCED PROGRAMMER

SEND S.A.E. FOR OUR FULL SOFTWARE CATALOGUE

Cheques/P.O.  made payabl e to: MALAPi  ASSOCIATES
P.o• Box 390,  Pur leigh,  Esser CM3 SQQ
Orders processed same day.  0 6 2  1 - 8 2 8 7 6 3  (24 h. )

The Key to Spectrum Machine Code Success.
Picturesque's MACHINE CODE SYSTEM is used and recommended by professional software writers, yet the excellent

documentation and the friendly, easy-to-use programs have been highly recommended for beginners.

You willonly buy one Nadine Code System
i
so b u y  t h e  b e s t
I
t h e  o n e  
t h e  
p r o f e s s i o n
a l s  
u s e .

NEW IMPROVED PROGRAMS
ASSEMBLER
Completely self-contained
with  its own line editor, giving
an easy-to-read 40 column
tabulated listing. Auto line
numbering, line renumbering
and auto tabulation make this
one of the fastest and easiest
Assemblers to use. 5-
character label names.
Decimal, Hex or ASCII
constants. SAVE/LOAD/
VERIFY both the listing and
Machine Code to Cassette/
MICRODRIVE / NETWORK.
Assemble f ro m cassette or

Microdrive into memory for very
large programs. Customise to most Centronics

prin te r Interfaces, or RS232 (with interface 1) for 80 column
printout, FAST ASSEMBLY — 1k of code in 7 seconds.
As s embler Direc t ives :— ORG, END, DUB,  DERN, DEFM. EOU,

DER_ (Microdrive and Centronics facilities E 8only Operate with 48K machines) .50

MICRODRIVE COMPATIBLE
MONITOR
The ideal tool to help the
beginner get started, yet it
contains all the commands for
the experienced programmer
to  run and de-bug machine
code programs. Inspect and
alter memory contents in
Hex or ASCII. Breakpoints and
full Register display. NOW
WITH SINGLE STEPPING
tnrough RAM or ROM
Disassemble any part of
memory, RAM or ROM. Dec
Hex-Dec number converter
.
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Printer output to ZX

interface 1 o r  customise to
most Centronics prin ter Interfaces. General memory
management commands include Hex dump, insert,
Delete, Fill and Move_ Can reside in me mo ry with the
Assembler (48K machines Only) to give a complete
Machine Code programming system
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about malevolent space invaders and
greedy Pac-persons, here the baddies
are Swiss Army knives, razor blades,
mini-chefs, grotesque faces, wobbling
jellies, rolling eggs, ballet-dancing ger-
bils, a Monty Python foot, and n e e d
I go on?

That's not all you have to watch out
for. The program has a nasty habit of
thrusting you on-screen i n  a  room
you've just lost a life in — leaving you
powerless to prevent all the remaining

Although playing any game
of the quality of JetSet Willy
is i n  its elf  great fun,  the
more mischievous among us
get a double helping of kicks
by peering into sections o f
the program —  both t o
examine its structure and to
alter certain attributes ( in
other words, to cheat).

The program itself  can
hardly be described as fully
protected. Although t h e
colour chart supplied will
defeat most home pirates.
the keener and more able
ones w i l l  resort t o  a n y
lengths to get bootlegs of the
game. I  know of one player
who typed the whole chart
into his  wordprocessor, and
another w h o  d u t i f u l l y
duplicated i t  a l l  with felt
tips. This latter soul gave me
the biggest laugh — the fact
is just a single POKE dis-
ables t h e  ent ire codingmechanism!

The first thing I  had to
find was simply an 'infinite
lives' POKE; eight lives are
nowhere near suffi c ient A
delve into the code quick ly

monommtilmo
ut
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lives being eaten up in the same way.
Try making some o f the leaps across
The Orangery, for instance. Should you
miss your footing you're likely to end up
falling down into The Swimming Pool
and dying. The rest of your lives will
then automatically be swallowed up in
the same way, leaving you impotent
with rage and uselessly hitting every
key in sight, in a vain atttempt to pre-vent the inevitable.

Another strange quirk is the way in

HACKER'S GUIDE
If you always type M E R G E '  whenever you load a game for the first
time, then you can count yourself amongst that select programming

group known as 'hackers'. Join Andrew Pennell on a journey through
the machine code magic that comprises Jet Set Willy.

unearthed t h e  important
DEC (Ht.). which was duly
NOP'd out. This, however,
is not the perfect solution.
You'll probably have dis-
covered that once the Attic
has been visited, the pro-
gram irrevocably alters itself
— from there on in it's ins-
tant death if you enter four
particular ro o m s.  W i t h
infinite lives you're much
The r e 's  no need to bother
c ount i ng — ther e  ar e 82
visible obj ects .
I nc l udi ng t h•  four  I nt l . .
conser vator y .  I also
know  of a hi dde n on.
and one that is w or th
four  poi nts.  The hi ghest
scor e this scr i bbl er  can
achi eve i s 1 8  w i thout
c he a tng (er  w e l l
apar t fr om  usi ng the
POKE for  m ul ti pl e  l ives
tha t  is).

West Bedroom
flares no object to be seen
on this very tillticult stairitay
-- could there Is am inland§

* a c t  here?

W

t h e  5 •
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The Beach
This object is worth 2 points

more likely to find the Attic
and, once you do, most of
the rooms become blocked
permanently. T h e  ( rather
crude) solution I  employ is
simply to power down and
re-load Wil ly  f r om Mic ro-
drive car tr idge, a lthough
cassette users could have a
problem here.

Incidently, my current ver-
sion of .I.SW (on Mierodrive,

••
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'foot a
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Tool Shed
This room presents a

interesting dilemma —
whether to sacrifice a man and
gain the hammer the easy way
— or try the hard way anti die

in the process

which the rooms have been laid out. The
top floor seems to have more rooms
than the floor below, and the basement
has even fewer. For instance, i f you go
from The Wine Cellar into the next
room, you'll end up in The Forgotten
Abbey — which according to my cal-
culations is right over the other side of
the mansion!

You can also reach some strange
places by getting to the highest point of
some rooms and jumping up. The first

of course) has a menu on It
complete with options t o
choose the number of lives,
which screen to start on and
the numbers o f  objects
within the game. The code
itself has also been modified
so that by pressing a certain
key, the screen contents can
be saved on cassette as a
SCREENS fi le and, using
the routines described in my

Swimming Pool
Entering this room Orem any

direction' automatically
credits you with loather

di ed
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experience of this came after a timely
leap from Rescue Esmerelda. which
sent poor Willy headlong into the floor
of Ballroom East. Also, if you try jump-
ing off most of the other rooms on the top
floor, Willy ends up in The Off Licence,
Whether this just shows Matthew
Smith's alcoholic sense of humour. I'll
probably never know, but after a few
hours ofJet Set Willy, it turns out not to
be a bad suggestion at all.
Unlike Andrew Pennell (the little

3 2 7 6 g

Conservatory Root
Nobody from this esteemed
rag has managed to get into
hers wittiest cheating li.e

POtEing around i n
.
%

programl — Sod know's,
we've spool many an hour

trying

bytIC
0 0
t W  
0
0
0
1

1

O r S n o t  y

—4
1 1
0L E V I L M O U = M I L T O U t t a n

Cold Store
Try gefting ail of those tenpin
sacrificial a man (snigger'.

article Print Routines in this
issue, dumped o n t o  m y
Epson printer.

Anyway, —  getting back
to the Attic — I  spent quite
some time trying to find the
piece of code that 'switched-
in this clever, if  frustrating,
effect; alas, to no avail. But
the t im e wasn' t  wasted
because during my investiga-

cheat!), the approach in the YS office
was simply one of striking out with eight
meagre lives, in an attempt to find all the
rooms. Having located around 45 of
them, we seemed to come across a bug:
each time we walked into certain rooms,
Willy lost all his lives. It was time for a
frantic phone call to Software Projects'
Alan Morton. "A hah', said Alan, "you
didn't by any chance visit The Attic did
you?" Sure 'miff, we had — and very
proud we were at the time. "Well, that's

A All 01 Tree
This has to be the route to The
Conservatory — but how the

heck do you get here?

I I

ronmonillf ro t

.
0
1
0•

M e l

01111•1

The Banyan Tree
It's possible to gel through

here from both directions —
but how do you get. .  top si
l l at the right-hand side?

tions I  turned up a number
of other useful things includ-
ing a  way to find out the
final solution. (By the way, if
anyone out there has sorted
out the POKE to di.able the
catastrophic 'Attic Attack'
feature, please tell us rere at
YS.)

The fi r s t  t h i n g  t h a t
amazed me about JSW was

63

The Aftic
After visiting The Attic you'rein real trouble.
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The Nightmare Room
This mare flashes — why

doesn't It count as an object?

the fact that there's only
about 4K of machine code in
the whole program! There's
some 22K of  data for the
rooms, sprites and sound,
while the remaining I2K or
so is all used as 'workspace'
by the other routines. In fact,
much o f  the code is con-
cerned with scanning the
keyboard and all the poss-

just a little something we put in to make
it a bit more difficult", came the heavily
understated reply. (The feeling our end
is that it's a bug being turned into an
asset — but who knows, we could be
wrong!)

Indeed, it does make the game "a bit
more difficult" — in fact, nigh on im-
possible to be precise. Once you visit
The Attic, the four guardians from The
Chapel race offto guard the entrances to
The Kitchen, West of Kitchen. Cuc-
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Or Janes Nil Never Believe
This

Don't go though this way as
there's no exit -- only
approach II from The
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ible types of joystick (except
the Interface 2  type), not
just to move Willy!

As you may have dis-
covered o n  t h e  original
Manic Miner, you could get
to any screen after typing in
a nine-digit number (or on
the Software Project's ver-
sion, a 10-digit word) while
playing the game. On Jet Set



koo's Nest and East Wall Base. So, for
goodness sake remember to check these
places out first (and all rooms beyond)
before you set foot in The Attic o th e r -
wise you'll only have to re-load the pro-
gram from tape again and start over.

Another clever little trick you dis-
cover. even before getting to indulge in
the delights o f the game, is the way
Matthew Smith has chosen to  'anti-
pirate* his program. Using a  colour
chart (don't lose i t or you'll be in a

Watch Tower
Jumping from this root takes

you to The Olt Licence!?
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Ballroom West
11 you gel to the top level of

this room the only way out is
through The Attic!

e

Willy it's a little bit harder.
Here you have to be in a par-
ticular room at a particular
height when you type out the
10 letters. But the problem
is, having done this, you
enter a room not at a 'safe'
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We Mist Perform a Ouirtalleeg
II you've lean to The Attic
don't try coming in hare!
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mess), you have to type in a code of four
colours which you access from the chart
via co-ordinates flashed on-screen.
Obviously i t's not fool-proof, but i t
should slow 'em down a bit.

Like Manic Minerdet Set Willy has
a charm which sets i t aside from vir-
tually every other game on the market.
On a personal level, I find fez Set Willy
to be infinitely superior to its prede-
cessor — if only because a practised Jet
Setter can travel throughout the entire

Priests Hole
T h i s iswhereI usuallydie—

after collecting 18 '13"E?$
points.
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Ballroom East
This is where you emerge alter

lumping from Rescue
Esmeralda

place, but at  your current
position — so extreme care
must be taken wl en chang-
ing rooms using this method.
You'll fi nd you can  only
access 3 9  rooms like this
anyway (answers o n  a

64

postcard please for how to
access the other 21).

The first person to finish
JSW received a  prize o f
Champagne a n d  glasses

Emergency generator
Once you'ra ip here the only
way out is through The Attic.
It's possible to move within

the right-hand chimney. Why?

East Wall Base
OH I confess — when we tint
got Ike program It look two al
us heirs to work out hew to
get up here i f you haven't

discovered 11 yet I won't spoil
your tun.

Rescue Esmereida
Jump up from here aid you
mysteriously — but very

usefully — appear in Ballroom
East.
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Entrance To Nodes
A very nostyllece of work –Mr. Smith.

gamut o f  rooms without dying; my
failure to complete the 12th level o f
Manic Miner prevented me from ever
having to face the traumas of the follow-
ing levels.

Most of the objects cached in Jet Set
Willy are attainable, but there are some
which, even when working from care-
fully scaled maps of each room, seem
impossible to retrieve without sacrific-
ing a life. For instance, there's a tricky
one to get on the third level of the Cold

from Software Projects, but
to prove your hone fides you
had first to tell the company
how many hidden objects
there were and what hap-

On Top 01 The House
It you've never seen The

Priest's Hole etc., then jump
from hero (heti
, n i g

Under the Drive
A unique sprite t o  he fond

nowhere else!

The Forgotten Alloy
This mom Is a particularty
rough lost if your ability.

Ttlh.
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Store, a couple in the Wine Cellar.
and the one in the Nightmare Room
this is made even more difficult by the
sudden transformation o f  the Miner
Willy character into an awkward flying
pig shape. But if you really want to set
yourself a task, try going after the
goodies on the Conservatory Roof and
see how well you make out.

If you enjoyed Manic Miner, then
Willy is going to seem like the prover-
bial manna from heaven. Matthew

pened when you then tried to
go to bed. My first attempt
at winning t h e  splendid
prize involved a  couple o f
POKEs to remove the wall
above Maria in the Master
Bedroom (trying to get rid of
Maria herself proved futile!).
The POKEs worked and I
could jump over her and into
the bedroom proper. Touch-
ing the bed had no effect,
while touching the pillow
proved fatal —  this was
obviously not  the w ay to
cheat. A bit more time mis-
spent listing out the code
revealed both answers —
and a single POKE allows
anyone t o  see t h e fi nal
graphic effect. having picked
up just one object! I'm sure
you'll be happy to know that
I came nowhere near the
first to come up with the
final answer though —  no
champers for me

Anyway. I  next built up a
complete map of the house
by sticking together screen
dumps of each room — in a
similar fashion to the illus-

Oat On A limb
Any room without a  l ie u  M a l

the gloomy prospect 01
multiple death

%

§
• •  •

•
1

0  0  W W W W W 0 4 0 W W W 0 g
0  a .  0

•
0

O u t  o n  g  ( l o b

to —
/  -  1 1 . 1 - 1 1

cu 1 / 4 1

e
On B r e n t %  O v e r  t t t e  D r i v e

,.. Drive c ' e n n I P

tration included with this
article. However. I  was still
unable t o  see a l l  o f  the
objects. Finally, after much
searching I stumbled upon a
table that held the locations
of each object — and found
a few surprises. Some o f
them count a s  two, and
others are 'invisible'; indeed.
there's one somewhere on
the First Landing which still
eludes me.

Along with the program
and all its data are some very
weird bytes indeed. F o r
instance, t h e data f o r  a
further screen which con-
tains very little —  and, in
fact, it's possible to reach it
without cheating — is called
'1' and just appears to have
been forgotten about. F o r
reference, i t  lies above the
Conservatory Roof. There
are a l s o  so m e strange-
looking instructions towards
the end of the program that
appear t o  address a  very.
complicated p i e c e  o f
hardware; exactly what, I
don't know.

•
•T r e e  TopTTT O n e  can only assume that the

v  a r e a s  beneath the branches
are merely decorative — yet
mere decoration is unusual in

this game so
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Smith seems to have incorporated the
best of his original creation, let none of
his apparent fame spoil his wonderful
sense of  humour, and firmly set the
blueprint for what I'm sure will be a very
successful range of games — in much the
same sort of way that Psion originally
planned for Horace (remember him?).

In the meantime, it's good to see
a program that'll rattle the software
houses a bit and get them thinking along
less traditional lines for their future
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Incredibly, the data f o r
each screen is stored in only
256 bytes —  128 for the
rCK)M'S appearance. 32 for its
title and the remaining bytes
for sprite information.

There are also quite a few
oddities i n  t h e  program,
such as when Willy turns
into what appears to be a fly-
ing pig. In fact, using a few
more POKEs, being the pig
character all the time can be
a distinct advantage on some
of the screens (sorry, not in
the Emergency Generator —
eat your heart o u t  Pin k
Floyd!).

There a re  also  some
strange sections in some of
the rooms that are either
impossible to get to, or are
seemingly useless. I n  par-
ticular. I would question the
need f o r the gap a t  the
bottom rig h t  o f  Nomen
Lumi and the useless exit on
the right of  the Emergency
Generator. As well as al l
this, what is the subtle pun
behind 'Dr Jones Will Never
Believe This'?  W h a t  i s
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Tree Boot
The only way here is through
The forgotten Abbey. Here s
my favourite sprite — the

plate of jelly.

releases. Full marks then to A & F
Software for its Chuckle Egg which
appeared in the wake of Manic Miner,
Matthew Smith, meanwhile, is now
happily ensconced in the Software Pro-
jects team (soon to be a director, we
hear) — let's hope the association is
both long and happy.

Okay, review over. Now. I think I'll
just go and check out the Cuckoo's Nest
— I almost managed to get the sparkler
last time I tried„ , es

'Nomen Lumi'? And what
the devil is a 'Quirkalleegl
— and is the act of perform-
in F one illegal below a cer-
tain age? The regular stall at
YS and myself would also be
glad o f  any reader's help
solving the mystery o f  the
Banyan Tree — it's obvious
you've got to get on lop of
the right-hand side of  it to
approach the goodies in the
Conservatory Roof, but none
of us can get there without
fiddling it — and apparently
Matthew Smith h as only
done it once himself, so what
chance h a v e  w e  m e r e
mortals?

Jet Set Willy is a  great
game to play, and from a
programmer's point of view
the ideas a r e  structured
magnificently. Even with my
custom version I ' ve  only
managed t o  get  hold o f
around 4 0  objects! M y
excuse i s  that  I ' ve spent
most o f  my t ime fiddling
around inside the listing,
what's yours? Hack on, my
friends!

The Ott Licence
This is where you emerge attic

lumping from The WatchTower

Under The Meta Tree
And this is the highest lump
our Willy can melte — use

them to calculate what he can
and cant reach on this map

e s/

The Bridge
This is the a dest gap that

Willy can pump
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PAPER AT
Obsessed by adventure, Peter Jackson girds his loins and boldly goes where few reviewers

have gone before— to the shelves of the local bookstore. His mission? To discover what goes
to make a prime adventure tutor for the Speccy.NINE

ADVENTURES
Adven'ture n. —  Remarkable hap-
pening; enterprise; risk; bold exploit;
commercial speculation.

— Collins Gem English Dictionary.

To start with, here's a  small com-
petition for adventure game players:
spot the bit of the above definition that
rarely crops up in the dungeons. Cor-
rect. Part two: spot the bit that has
brought us so many books on Spectrum
adventures. Correct again.

But the commerical speculation in
the adventure book world is more subtle
than the usual bandwagon-jumping
that's done by authors and publishers.
though that is certainly going on (note
Melbourne House's tome explaining
The Hobbit *help' messages, for one).
No, these books are also an appeal to
reader's commercial interests. You
won't find this group of Spectrum users
rubber-keying its way through multi-K
adventure listings in Basic just out of
curiosity — or just to play the resulting
game when all the answers are in the
listings anyway. What these readers
want is to learn how to produce adven-
tures that they can sell for vast amounts
of money.

Take the final few paragraphs of
Keith Campbell's Computer and Video
Games Book olAdventure for example.
"If you now have a game popular with
friends and family, you might consider
the possibility of getting it published,"
says Campbell. And a few lines later "I

look forward to playing and possibl
reviewing your adventures in the future!
(Campbell. like many other writers in
the adventure field, is addicted to ex-
clamation marks. It gives some ersatz
excitement to the prose, like this!!!)

At least his book gives some useful
advice about the real purpose of writing
your own adventures. The others under
review are a little more coy, with one of
them remarking vaguely that the author
is "sometimes tempted to think that the
mercenary attitude shines through on
occasions!" (note that '!'). Perhaps
several months should be spent writing
an adventure just to amuse family and
friends and to impress them with your
programming prowess and resistance to
boredom?

It's interesting to note that Campbell
and most of the other authors in this
book batch have had adventures pub-
lished by some games house or other.
Peter Gerrard. for example, is des-
cribed in the blurb of his Exploring
Adventures on the Spectrum 48K as the
"author of two top-selling adventure
games for the Commodore 64"(?). And
Roy Camel!, author with Tony Bridge
of Spectrum Adventures, has his own
eponymous adventure software house.

THRILLS FOR SALE
To paraphrase Dr Johnson; "Sir, no-
one but a fool ever wrote an adventure
except for money." So— fair enough —
I decided to examine the five books
from the point of view of making money:
to be honest, I'm by no means immune
to the temptation of  writing a 'top-
selling adventure' myself.

One thought struck almost immed-
iately — the programming in adven-
tures is not very difficult. Long, certainly;
convoluted, yes; but not actually dif-
ficult. The main purpose in adventures
is to understand the player's typed input
and relate this to stored information
about objects, locations and problems
in the fantasy world created by the pro-
grammer. ( At least, that's what/ think it
is. We'll be coming back to what some
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of the authors think it is later.) Program-
ming this requires a bit of string slicing,
a lot of checking against arrays, some
setting and testing of flags. and a whole
raft of IF-THEN-GOTOs and ON-
GOTOs. The main problem is continui-
ty, the linking together of locations,
objects and actions, but that's a debug-
ging and play-testing problem rather
than a programming one.

What stops people writing adventure
programs, then, is not so much difficulty
as problems of scale. Adventures are so
darn big that they can daunt the begin-
ner; warnings in the books about what
you can do if you run out of memory are
more frightening when you have 48K
than when you only have 16K. All the
authors have addressed themselves to
this confidence problem in various ways
— and with varying degrees of success.

THE SHAPE'S THE SAME
Despite differing approaches to the
actual programming, all the books seem
to follow a set pattern. First there is an
explanation of fantasy and role-playing
games and that's followed by a descrip-
tion of Dungeons and Dragons with all
the obligatory copyright and trademark
blurb from TSR. Then comes an outline
study of the original mainframe adven-
ture, descriptions of theearly micro ver-
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PAPER ZAT.1
sions, and eventually the author gets
into his own programs.

About the weirdest candidate for this
stock structure comes in Spectrum
Adventures by Bridge and Carnet. The
usual stuff about Crowther and Woods,
Scott Adams eta!, is just as expected,
and there are descriptions and exam-
ples of such classic text adventures as
Colossal Care and Level 9's Dungeon
Adventure. There's even a  separate
chapter on The Hobbit. Then the authors
start programming and the game they
have chosen to illustrate adventures is a
pure graphic, 'move about on the screen
and belt monsters', arcade-style thing
that bears little relation to the heritage
they are claiming. It's called Eye of the
Star Warrior, and those fearing the
mammoth task of typing it all in will be
pleased to learn that it's also available
on cassette.

Chapter six of Spectrum Adventures
offers some self-justification for using a
*graphic adventure' (the phrase is theirs.
I'd prefer 'arcade knockabout') t o
demonstrate adventure programming
technique. "In this way we can present
the maximum number of techniques". it
says. "The second reason is simple — a
text adventure, while being a lot of fun to
play, is not much of a surprise after
being typed in from a listing!", it goes
on. Leaving the exclamation mark aside,
this seems to me like turning a bug into a
feature. The most famous adventure
programs ever are all pure text (leaving
aside The Hobbit which is a  very
mediocre adventure indeed without the
pictures) and giving the thrill-thirsting
public something that isn't really an
adventure at all is a bit much.

Pardon my continued ranting, but if
this book was meant to describe arcade
games it should say so in the title. It will
not do for the authors to say, as they do
in Chapter six, that "the section on
generating the room complex will be
just as valid in a text game, as will the
movement routines", particularly when
the 'complex' consists of a three-level
array of identical cubicle rooms differ-
ing only in their monstrous graphiccontents.

Similar criticisms, only less spiteful,
can be made of a book I haven't men-
tioned before: Andrew Nelson's Creat-
ing Adventure Programs on Your
Computer. We're not told whether
Nelson has his trotters in the published
game trough, only that he has spent" the
last 18 months devising, programming
and playing computer Adventure
games". But it seems safe to assume
that he's in it for the moolalL just like therest of us.

Be that as it may, his book is the only
one in the stack that doesn't follow the
standard pattern. There's no history
lesson, but before jumping headfirst
into the programming, Nelson does pro-
vide one or two interesting sidelines.
First he gives a  little non-computer
adventure game, reminiscent of Pen-

guin's Fighter Fantasy Gamebooks in
its programmed learning course layout.
This forms the basis of his first game
listing, Werewolves and Wanderer,
and he also shows a printout of the pro-
gram actually running— a feature other
authors should copy.

Nelson gives three games listings, all
based on the same techniques and in-
creasing in complexity through the
book. Only the first has its program-
ming described in detail, with the code
split into short sections and explained.
It's left as an exercise to the reader to
figure out how these techniques are
used in the later games, but there's noth-
ing too difficult. All three have much
more in common with the adventure
classics than Bridge and Camell's
example.

But that's not to say that Nelson's
work is entirely kosher. As the sample
runs show, the aims of the games are to
explore an environment, pick up trea-
sure and kill monsters. True, the room
descriptions will be more familiar to the
old-timers, but the player's vocabulary
is limited to a set of one-letter com-
mands and the puzzle-solving aspect of
adventures is sadly neglected in favour
of 'slash and bash'.

All three games were created on the
IBM PC, but since they are text-only
there are few problems in converting
them to run on the Spectrum (or any-
thing else for that matter), and the
largest of them only sucks up aroundI 8K.

Nelson's book is published by Inter-
face — which made it quite a surprise to
find another Interface book in the stack,
and one sporting a similar title: Creat-
ing Adventure Programs on the Z X
Spectrum. It's writ by our own Peter
Shaw along with fellow infant prodigy,James Mortleman.

This is the most lightweight of the
quintet, the bulk of the book being taken
up with the listings of several simple
adventures. But these are what I would
call real adventures, with puzzles to
solve, equipment to figure out, and
other stock situations. At least Shaw
and Mortleman have resisted overbur-
dening the pages with explanation of the
straightforward programming required,
the listings tell the story themselves.
And the listings are also short enough to
run through without fear.

THE WINNERS
And finally, we come whizzing back to
Keith Campbell and his Computer and
Video Games Book o f
-
A d v e n t u r e ,  
a n d

Peter Gerrard's Exploring Adventures
on the Spectrum 48K. To my mind,
these are easily the two best books in the
batch. Both written by published game
authors, they are traditional in the type
of game they describe and they clearly
and succintly explain each stage in the
programming o f  a  traditional a d-venture.
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YOE LOOKED AT. —
Computer& Video Games Book olAtiventiov
by Keith Campbell, Melbourne House
ISBN 0-86161-143-8, E.5.95

Exploring Adventures on the Spectrum 48K by
Pete Gerrard. Duckworth
ISBN 0-7156-1796-6, E6,95

Spectrum Adventures by Tony Bridge & Roy
Camel, Sumhine
ISBN 0-946408-07-6, E5.95.

Creating Adventure Pmgrams On Your
Computer by Andrew Nelson, Interface.
ISBN 0-907563.36-8, 14,95

Crewing Adventure Programs on the ZX
Spectrum by Peter Shaw &James Mortleman.
Interface.
ISBN 0.907563-58-9, /4.95.

Both follow stock format, with history
and brief descriptions o f  published
games at the front, followed by pro-
gramming details for one game on three
machines (Campbell), or three games
on one machine (Gerrard).

But Gerrard's book wins it, and not
just because he has the advantage of
being able to concentrate on the Spec-
trum alone. Demo or no demo, Camp-
bell's adventure program is trivial, and
if you produced a similar game using the
techniques given you'd be laughed out
of every software house waiting room in
the land. Gerrard's, on the other hand,
are the real thing. They're of the right
commercial scale and — once again —
it's no surprise to find the games avail-
able on cassette from the book publisher.
with changes in locations and objects
you could well have a sellable game on
your hands. Gerrard also gets high
marks for providing a set of scenarios
that the reader could use to get a foot in
the door of those mirth-ridden software
houses.

One final point (and really an admis-
sion of prejudice) both Campbell and
Gerrard produce 'real' adventures and
their books have also proved a  few
points to my satisfaction. First, lots of
the adventure games you come across
are nothing of the sort. Second. writing
adventure programs is a lot more dif-
ficult to start and finish; the actual cod-
ing seems a piece of cake. And third, I
now know that I could write a wonderful
adventure game if I only had the time.
or perhaps a good adventure book?

One last gripe from someone who is
within 'the biz'. Any publisher who
allows the sort of production cock-ups
that have marred all the five books here
— typographical errors, mispellings,
misregistered printing, misbound and
repeated sections of pages, and mis-
just-about-everything-else —  would
not keep my valued custom. And yet all
these books cost more than a reason-
ably good adventure cassette. 'Com-
mercial speculation' is right, and so,
nearly, was Dr Johnson Clitij



ADDING ZIP 2! CONTINUED FROM PAGE 50
n e t a h - 2 t  G O  S U B  d e s k
6 7 6 0  I F  n = t  T H E N  L E T  t = t 1 1 0 1 . 1 1 0 m t a b
RETURN
6 / 4 5  I F  n 7 t  T H E N  L E T  u s t l - I I  0 0  T O  6 7 5 0
6 7 7 0  L E T  L s t t : 1 8  G O  T O  6 7 5 0
6 7 9 0  RE M
6 7 9 5  RE M  C o r r e c t  l i n e  r m fm r o e s c • s  e p a t c h l
W o o  P OP  q . l i n o t a b - 2  T O  t p  S T E P  - 2 i  L E T
t.E is  0 0  S U P  d o o k .  L E T  1 s t *  G O  S U B  & s o l e
LET n e
-
t s  
0 0  
S
U
P  
F
i
n
d  
l
i
n
e
s  
L
E
T  
t
=
t
-
2
1  
G
O

MOO d s o k i  0 0  S U P  dok is s  N E X T  q :  R E T U R N
6 9 9 5  RE M  P u t  a d d r e s s  o f  l i n e  t  a t  p c - 1  C
r s q u o s t )
6 9 1 0  I F  I n u m < t  T H E N  6 0  T O  6 9 2 0
6 9 1 5  L E T  n s t e  8 0  S U P  fi n d  l i n e s  L E T  t . t -
21 0 0  M A I  d e a l . :  L E T  i s p c - l a  G O  OU P  d y k e . .

RETURN
6 9 2 0  I F  t p - 2 < = p r  T H E N  G O  T O  t o o  b i g
6 9 2 5  L E T  t p s t p - 2 t  L E T  i s p r - l e  8 0  S U B  d o k
es L E T  i = t p .  L E T  t . p c - 1 .  S O  GOP  d o l l s ,  R E
TURN
6 9 9 0  RE M
6 9 9 5  R tm  : s o f  S Y N TA X  P A R S E R  i p a s s 2 1

Um 7000-7695 Syntax Parser. This converts
the Basic symbols (other than calculations)
into intermediate codes.
7 0 0 0  G O  S U P  i n s t m  L E T  b u g s - f a l s e .  L E T  p m
ops Oi L E T  m r s 4 s t 0 1 1
-
2 e  L E T  
r = 0

7010  L E T  p c = p c - I s  L E T  c - S l i t  M I  S U B  7 8 0 1
PER T r a p  BRE AK
7015 L E T  t = b o t t o m . 1 3
4
.  G O  
S U R  
d e s k s  
L E T

t l s t s  L E T  a s t I t t s  L E T  t . . a s s e s  G O  S U B  d o :
• 0  L E T  i - t 1 F 9 .  L E T  t . p r o g - m s f s
-
1 1  0 0  5 1 3 P

dole 's  R E M  A d j u s t  l i b r a r y  C LE A R  c o d s  t o
I n i t i a l s . . .  a r r a y s  C i f  a n y (
7020  L E T  s = 4 9 1  8 0  S U B  7 0 0 ,  L E T  c s 1 0 .  G O
SEM 7 8 0 s  R E M  C LE A R  I  C L S
7 0 2 5  C I S  s  P R I N T  P A P E R  l e " C O M P I L I N G  L I N

TO b y t e . )
7 0 3 0  R E M  n e s t I n
7 0 4 0  I F  I n u m 7 . e o 4  T H E N  L E T  I n u m - 9 9 9 9 t  G
O S U P  a d d I n t  L E T  c s 5 - 1 .  G O  OU R  7 8
0
.  P O K E
p c , 2 5 5 4  0 0  T O  5 0 4 0 1  R E M  E n d  s o t h  ' O K '  m a
s s a ge
7 0 4 5  P R I N T  A T  0 . 1 5 8  F L A S H  1 0 In te m s  G O  S U P

a d d l n
7 0 5 0  R E M  n m m t s t
7 0 8 0  G O  S U P  g m t s
/TOO I F  1 . < > r e m  TH E N  G O  T O  7 1 2 0
7 1 0 5  L E T  m .P E E K  p l  L E T  p s p + 1 1  I F  i s ( 7 s o n te
✓ T H E N  8 0  T O  7 1 0 5
7 1 1 0  t E l  p . p . 1 1  G O  T O  p r o  c o l o n
7 1 2 0  I F  s c 7 g o t o  A N D  . < 7 g o s a b  1 T E N  G O  T O

7 1 5 0
7 1 2 5  L E T  c = 4 s e s s g o s u b i s  G O  S U B  g s t s e  I F
s s
-
n u
m
b s
r  
T
H
E
N  
L
E
Y  
t
.
r
e
i
m
a
s  
8
0  
S
U
B  
7
8
0
1  
8
0

TO p r e  c o l o n
7 1 3 0  L E Y  b u g s s n u m h e r s  G O  T O  p 2 o r r o r
7 1 5 0  I F  s = l e t  T H E N  6 0  S U B  g i s t s '  S O  S U B
s to r o s  OCT S U B  g e t s '  G O  S U B  m a t h s .  L E T  c s
assmods I I I  t . a s s v a r i  G O  S U B  7 8 0 i  8 0  T O
a t c o l o n
7 1 1 5  I F  s . r e t u r n  T H E N  L E T  E s t . *  G O  S U P  7
801 8 0  T O  p r o  c o l o n
7 1 8 5  I F  0 . 1 4  T H E N  G O  S U P  g e t . '  G O  S U P  m
a this s  L E T  c s 4 0 1  L E T  t s l n u m t l :  G O  GLIB  7 0 0
• 0 0  T O  n o m t s t
7 2 0 5  I F  s = s t a p  T H E N  L E I  E s 5 3 1  G O  S U P  713
0 :  0 0  T O  p r o  c o l o n
7 2 1 0  I F  s <
7
4 o r  
T H E
N  
8
0  
T
O  
7 2
4 5

7 2 1 5  0 0  S U B  g e t s .  L E T  a s s v a r  = e t G O  S U B  0
'A s s  G O  S U P  g e t s s  8 0  S U B  m a t h s ;  G O  'S UB g
et c .  0 0  S U P  m a t h s .  I F  s . s t e p  T H E N  G O  S U
O o p t s .  G O  S U B  m a t h s .  G O  T O  7 2 3 0
7 2 2 5  L E T  E . ? '  L E T  t s l s  6 0  S U B  7 8 0 1  R E M  6
e n e r a t e  I m p l i c i t  S T E P  1
7 7 3 0  L E T  c = 7 .  L E T  t s a s s v a r - 6 5 s  G O  S U P  7 8
Os G O  T O  a t c o l o n
7 2 4 5  I F  s s n e m t  T H E N  G O  S U P  g m t s s  L E I  c =
Os L E T  t s s - 6 5 1  G O  S U B  7 8 0 :  G O  T O  p r o  c o l
m l
7 2 6 0  I F  s < > b o r d e r  A N D  6 <7 1 7 a us m  A N D  (
,
" ( i n
I. O P  s > c r s e r )  T H E N  G O  T O  7 2 9 5
7 2 6 5  L E T  a s s m o r t
,
s - 1 9 7 .  I F  
s = b o r d
s r  
T H E
N

LE T mossmods19
7 2 6 6  I F  m = p a u s e  T H E N  L E T  a m s i m o d 5 0
7 2 7 0  G O  0 0 8  g e t s .  G O  S U B  m a t h s '  L E T  c . a s
smodi 6 0  S U P  7 0 0 :  9 0  T O  a t c o l o o
7 2 9 5  I F  s = p o k e  O R  s - o u t  T H E N  L E T  a s s m o d
. 1 2 0 2 $ 4 . - o u t i s  G O  S U P  g e t s .  G O  6108  m a t h s
: 0 0  S U P  g o t s ,  6 0  S U P  a s t h m a  L E T  c = a s u m e
d: 6 0  S LIP  7 8 0 s  0 0  T O  a t c o l o o
7 3 1 5  I F  s s c l o a r  O R  s - E l s  T H E N  L E I  E . 1 0 4
1 9 S i s s c l m a r / s  0 0  S U O 7 8 0 .  8 0  T O  p r o  r o l a

7 3 2 0  I F  i s < > p r i n t  T H E N  8 0  T O  7 5 0 0
7 3 2 3  L I T  s o p s f e l s e s  L E T  E . 5 2 t  G O  5 0 8  7 8 0
7 3 2 5  0 0  S U P  g o t .
7 3 2 7  R E M  C h o c k  p r u l t  I t e m  T i t s )
7 3 3 0  I F  s . e n t e r  O R  s . c o l o n  T H E N  G O  T O  7
4 8 0
7 3 3 4  L E T  c e p = t r u e
7 3 3 5  I F  m o s t  T H E N  G O  T O  7 1 2 5
7 3 4 0  I F  s s a p p o s  T H E N  1 E T  c m 2 .  L E T  t . 1 3 s

6 0  G U I  1 6 0 ;  L E T  E s 4 7 ,  1 3 0  S U S  7 9 0 ,  1 3 0  T O
7375

7 1 4 5  I F  s . c o m m s  T H E N  L E T  E = 2 .  L E T  t = 6 1
GO S US I 7 8 0 1  L E T  c s 4 7 1  G O  B U D  7 8 0 t  8 0  T O
7 3 2 5
7346  L E T  s o p = f a l o s
7 3 5 5  I F  s = c h s  T H E N  G O  G O B  m a th s s  G O  T O
A t .
7365  I F  s c 7 g u o t o  T H E N  6 0  1 0  7 3 8 5

' 1 7 0  L E T  s p t s = n u m
,
5
7
5  
8
0  
S
U
B 
p
a
r
s
o
s
t
s
s  
T
T 
n
u
m 
T
H
E
N 
L
E
T 
t

s ots 's  L E T  E .2 7 1 s  G O  S U P  M O
/ t 7 6  I F  s o r e r  T H E N  L E T  t = q u o t e s  L E T  c . 2 1
GO S U B  7 8 0 e  L E T  c s 4 7 :  0 0  M OE  7 8 0 1  L E T  .

p t s = n p t r o l s  8 0  T O  7 3 7 5
7 3 7 7  L E T  p - n p t r :  G O  S U B  g e t s *  0 0  T O  i t m
7 3 8 5  I F  c a t  T H E N  0 0  S U B  g o t s s  G O  S U B  m
a t h s i  0 0  S U P  g o t s .  G O  S OO m a t h s .  L E T  ( . 1
41 6 0  S I M  71001 G O  T O  i t m
7 4 0 5  I T  s = t a b  T H E N  6 0  7 0 1 8  g o t s .  0 0  S I M
• a t h s *  L E T  E . 1 5 ,  G O  S U B  Z O O :  L E T  E - 2 s  L E
T t s O s  8 0  SUET 7 8 0 i  L E /  c s 4 7 1  0 0  S U P  7 8 0 s

8 0  T O  i t s :  R E M  O d d l y .  T A B  r m q u i r e s  a  2
b y t e  p a r a m o t e r .
7 4 2 5  I F  I n k  A N D  s .:. . .ov tr ir  T H E N  L E T  a s s
mod=se G O  S U P  g e t s t  G O  BLIP  m a t h s ,  L E T  E s
a s s m od- 1 0 9 s  G O  S U P  7 0 0 s  G O  T O  I t o
/ 4 4 0  G O  S U P  m a t h . ,  L E T  E = 2 7 :  G O  S U B  7 0 0 s
GO T O  i t m

7 4 0 0  I F  N U T  & o p  T H E N  L E T  E r ? .  L E T  t s 1 3 1
6 0  S U P  / 0 0 1  L E T  c . 4 7 1  G O  S U B  7 8 0

7 4 8 5  0 0  T O  a t c o l o n
15310 I F  s < > i n p u t  T H E N  G O  T O  7 5 3 5
7 5 0 5  0 0  S U B  g w t s
7 5 0 7  I F  a . . . s e m i  O R  s.7cosems T H E N  G O  T O  7 5
0 5
7 5 1 5  I F  s s c o l o n  O R  s - e m i te r  T H E N  G O  T O  a
t r o l o o
7 5 2 0  I F  . 7 . . . c a p i t 5 l  A  A N D  s i ‹ - E s p i t a l  7  T N
E N G O  S U B  s t o r e s  L E T  c s 9 8  G O  S U B  7 8 0 1  1
ET c s a s s m o d s  L E T  t = a s s v a r s  G O  S U P  7 0 0 s  0
0 T O  7 5 0 7
7 5 2 5  L E T  b u g s s i n p u t s  G O  T O  p 2 o r r E o
1 5 3 5  I F   d o s  T H E N  G O  S U P  g o t s i  G O  0
U 8  m a t h s :  L E T  E s 5 7 s  G O  S U P  7 8 0 .  8 0  T O  a t
c o l o n
7 6 3 5  S O  S U B  s k i p  s t s  e o  T O  a t c o l o n
7 6 6 0  R E M  p r o  c o l o n
7 6 6 5  G O  S U B  g e t s
7 6 7 0  R E M  a t r o l o n
7 6 7 5  I F  . . . c o l o n  T H E N  0 0  T O  n e m t s t
7 6 6 0  I F  s s m n t m r  T H E N  G O  T O  n e m t l n
7 6 8 5  G O  T O  7 1 3 0 :  R E M  C o m p u t e d  G O  T O  /  6
0  M I D  o r r o r ? ?
7 6 8 7  R E M  s t o r m  ( v a r .  n a m e  I n  1 . )
7 6 9 0  L E T  a s s v a r s s - 6 5 i  8 0  S U P  o e t s 1  L E T  a
a s m od= 1 1 : I F  e s I b r a c k e t  T H E N  G O  131114 g o t
se L E T  a s s m o d s 1 1 1  G O  S U B  m a t h s t  G O  S U B  g
e t c .  I F  a 1 a s . v a r s 1 ) - a t a s s m a r k 2 )  T O E N  L E
T b u g s . i n d e m s  G O  T O  p 2 e r s o r
7 6 9 5  R E TU R N
7 6 9 0  R E M

Lines 7700-7990 Maths Evaluator. This
converts calculations into intermediate codes.
7 7 0 0  R E M  S W  E x P R E S S ION  H A N D LE R
1 7 5 0  R E M  e m p p u s h
7 7 5 2  I F  s - m a m r  T H E N  0 0  T O  p 2 e r r o r
7 7 5 5  L E T  r o r m l s  L E T  S e r / a t s a v s  L E T  L ( r ) s
s21 L E T  o p l a s t s t r u o
7 7 6 0  R E TU R N
7 7 6 5  R E M  s m p p o p
7 7 7 0  L E T  r s v - I m  R E T U R N
1 / 8 0  R E M  S c a n  m m p r o s s i o o  ( m a t h s )
7 7 8 5  L E T  c o m m a s = 0 : L E T  e s 0
7 7 9 0  L E T  s 2 = a p b r t s  L E T  t s s y - O i  0 0  S U P  om
ppus hs  R E M  m a r ,  s t a r t
7 7 9 5  R E M  e m p n o m t
7 8 0 0  L E T  s 2 s s s  I f  s 2 <  '
,
n u m b e r  T H E N  
G O  
T O

7 0 0 5
7 0 0 2  I F  L e r ) - u m i n u s  T H E N  L E /  n u m . - n u m s
GO S U B  • m p p o p s  G O  T O  7 8 0 2 1  R E R  P e r f o r m  n
e g a t i o n  a t  ° A C V
7 8 0 3  L E T  E . 2 e  L E I  o p l a s t s f a l s e s  L E T  t . n u
ms G O  S U B  / 8 0 .  G O  T O  • m p n o m t s i  R E M  P u t  n
U s  O n  2 1 1 0  s t a c k
7 8 0 5  I F  s 2
7
r a p s t a l  
Z  
O R  
s 2 <
r a p
i t a
1  
A  
T
H
E

N 0 0  1 0  . * p o p
7 8 1 0  L E T  o p l a s t s f a l s • .  L E T  t s a m . s 2 - 6 5 e  6
O S U B  g e t s .  L E T  s 2 . s .  I F  • 2 . 1 b r a c k e t  T H E
N L E T  s 2 s 1 n d e m i  8 0  S U B  • m p p u s h .  L E T  s 2 .
o o b s te  0 0  S U B  a m ps :ugh: G O  T O  e m p n e m ts a  R
EM S u b s c r i p t  I .  a  m om  e m p r  muss no
7 8 I 5  L E /  c = l s  L E T  t = t s a y .  G O  S U P  Z O O :  G O

TO • m p n e m t
7 8 2 0  R E M  o m p o p
7 8 2 2  I F  s 2 = p l u s  A N D  o p l a s t  T H E N  0 0  T O  e
m pom m ts . R E M  U n a r y  p l u s
7 6 2 5  I F  s 2 . a p p o s  O R  4 s 2 . c o m m a  A N D  c om m a s
. 0 )  O P  s 2 - s t e p  O R  s 2 - t o  O R  s - t h e n  C M  s 2 s
c o l o n  O R  s 2 =a m m s  O R  s 2 s e n t o r  T H E N  L E T  s
2 - r b r a c k • t i  R E M  E n d  s m p r e s s i o n  w i t h  T S '
7 8 2 8  R E M  I d e n t i f y  o p e r a t o r s t

e t c .
7 8 3 0  I F  s 2 . 4 5  A N D  n p l a s t  T H E N  L E T  s 2 . u m
I n u s s  8 0  T O  • m p d o o p
7 8 3 5  I F  s 2 < . 4 7  A N D  s 2 7 . 4 0  T H E N  L E T  s 2 - s
2 - 3 9 s  6 0  T O  e m p d o o p
7 0 4 0  I F  s 2 < . 6 2  A N D  s 2 7 . 6 0  T H E N  L E T  s 2 s 5
2 - 5 0 s  8 0  T O  • m p d o o p
7 8 4 5  I F  s 2 < . 2 0 I  A N D  s 2 7 . 1 6 8  T H E N  L E T  s 2
= s 2  - 1 7 5 i  G O  T O  • m p d o o p
7 8 4 7  I F  s 2 s a t t s  T H E N  L E T  s 7 = 2 7 s  L E T  c o s
m a s .c om m a s .1 1  6 0  1 0  e m p d o o p
7 8 5 0  G O  T O  p2 m r s - or s  M E R  U n r e c o g n i s e d  o p e
r o t o r  i n  6 2
7 8 5 5  R E M  e m o d o o p
7 0 5 7  I F  t = I  A N D  1 . 2 . E l b r t  T H E N  R E T U R N  :
REM fi n i s h e d
7 8 6 0  L E T  p r s o . P 1 L e r i l i  I F  L e r l - u p b r i  T H E
N L E /  p r i n s 0
7 8 6 5  I F  u p l a s t  O R  p i r Lo< P C s 2 1  O R  p r i o s P e s
27 A N D  o p l a s t  T H E N  0 0  S U P  • m p p u s h s  G O  7
O e m p n e m t s :  A E M  D o n ' t  c o m r s t o  Y o f

69

m i n  I F  L t r i - o p b s t  A N D  fi 2 s c l b r t  T H E N  G O
SUP e m p p o p s  G O  T O  m m o n e m ts t R E M  u n a  n 4

s u b - w m p r e s s to n
7 8 0 0  I F  I C E I - o p b s t  T H E N  8 0  T O  p 2 o r r o r
m e n  1 A T  c s OITLC E ITs  L E T  t s S i r I e  6 0  S U O e

mppops I F  c ( 7 - 1  T H E N  0 0  9110  7 8 0 s  8 0  T O
om pdoop
7 0 8 7  L E T  c o m m a s = c o m m a s - l s  6 0  t o  e m p d o o p
7 0 9 0  R E M  e m p n o m ts
7 9 0 0  G O  S U P  g e t s s  G O  T O  • m p n o m t
79%0 R E M  p a r s a s t r
7 9 1 5  L E T  n o t . . . s o t s :  L E T  n
o
m . . . 0
7 9 2 0  I F  P E E K  ( n p t r ) . 7 q u o t o  T H E N  L E T  n o t
r . n c i t r e l s  L E T  n u m = n u m . 1 1  0 0  T O  7 9 2 0
7 9 2 5  L E T  0
P f T ' n P t
s fl t  
L e
t  
o p r
e . m
f x  
C
o
p
t

r ) . q u o t e s  R E T U R N
7 9 5 0  R E M  p A a s  2  E r r o r  1 p 2 m f r o o T
m r ,  L E T  m r r o r s . m s r a r s t l s  C E T  t . m r a 4 . 4 .

GO S U B  d e s k :  P R I N T  A T  m r r o r s • 1 . 0 e t s
-  -
s e

REM E c h o  t h m  m o s t  * w e n t  l I n .  s o f o r s o c e
/ 9 5 6  I F  b u g s = l n d o m  T H E N  P R I N T  . A R R A Y  ' 1 1
FURS e a s s v a r t 6 5 ) ; " ( )  W A S  N O T  D IM E N S ION E D
": G O  T O  7 9 6 1
7 9 5 7  I F  t s u g s s i n p u t  T H E N  P R I N T  "1061100 I N

PUT F O R M A T
-
6  0 0  
T O  
/
9 6 3

7 9 5 8  P R I N T  "C A L C U L A T I O N  * I P  I F  i m a m s ,  T H
EN P R I N T  " T O O  C OM P LE X "'  L E T  8 . 1 1  G O  T O
7 9 6 3
/ 9 6 0  I F  b u g s . . n u m b e r  T H E N  P R I N T  ' N O T  A L L
OWE D s  G O  1 0  7 9 6 3
7961  P R I N T  " N O T  U N D E R S TOOD "
7 9 6 3  L E T  b u g s - f s l s o
7 9 6 4  I F  .  . o n t e r  T H E N  0 0  S U B  f e t c h s  8 0
TO 7 9 6 4
7 9 6 5  I F  m s r o r s < 1 5  T H E N  G O  1 0  n e M t i n
7 9 6 7  S TOP
7 9 7 0  R E M  s l i p  s t
7 9 7 5  I F  $ < 7 E o l o n  A N D  s
,  t i n t e r  
T H I N  
0 0

SUB g e t s :  6 0  T O  7 9 7 5
7 5 0 0  R E TU R N
79.95 R I M  g o t .
7 9 9 6  I F  N O T  h u g s  T H E N  6 0  t
-
a t i l  E m i r * .
1 7 8 7  R E TU R N
7 9 9 0  RE M
7 9 9 5  R P ,  7 0 0  F M  • i t i L k A T I O N

limes 8000-0500 Code Generation This
converts intermediate codes into Z80 machine
code
E lts.0 I F  e r r o r s  T H E N  R E T U R N
8 0 1 0  I F  p c s p r o g . 3 6  T H E N  P R I N T  A T  0 . 2 1 1
PAPER t s p c - p r o g - 1 6
0 0 2 0  I F  c < = 5  O R  i c ) . 7  A N D  E . " . 8 1  O R  E . 1 1
OR E . 1 3  O R  c = 2 6  O R  c . 3 7  O R  c s 4 0  O R  E . t . a
THrm G O  T O  8 1 0 0
0 0 2 5  R E M  S t a r e  c o d s  r o u t i n e .  T
e0 0 1 0  I F  E 7 = 2 8  A N O c < . 3 3  T H E N  L E T  c l s c s
LE T c . 3 5 s  G O  S U B  d u m p :  P OK E  p c - 3 . c 1 - 1 2 .
RETURN s  P I N  H a n d l m  I N K .  P A P E R  m tE  a l i k e
0 0 3 2  R E M  d u a p  e t m m p i a t m  I .  E I
6 0 3 5  L E T  1 . b o t t o o f t 1 1 2 .  L E T  t . s i  G O  M i l l  d
c u l t  L E T  1 . t 1  L E T  t - 1 . 2 1  0 0  N U B  d e s k s  L E
T J s t - i
0 0 4 5  I F  p c . J e s t p  T H I N  G O  T O  t o o  b i g
0 0 5 0  L E T  p m m p . p o o p  A N D  P E E K  1 1 1 . 2 2 5 s  I F
pe e p  T H E N  L E T  p c s p c - 2
8 0 5 5  F O R  t . I m p e o p  T O  i t  P O K E  t . p c . P E E K
i t t - 1 1 :  N E S T  t .  L E T  p c s p c fl
0 0 6 0  L E T  be e ps P E E W p c . 2 2 9 1  R E T U R N
8 1 0 0  L E T  t I s t s  G O  S U B  dum ps  L E T  t • t 1
8 1 0 5  I F  E = I  T H E N  L E T  i s p c - 2 5  L E T  t . m a r s
T I M .  8 0  S U B  d o l e s  R E T U R N
8 1 1 0  f r  E - 7  T H E N  L E T  i s p c - 2 .
o t  R E T U R N
8 1 1 5  I F  r s 3  T H E N  L E T  t s p c - 9 .  L E T  t . s i t t
1) e G O  S U B  d i c o s  R E T U R N
9 1 2 0  I F  E s 4  O R  r s 5  O R  E - 4 8  T H E N  G O  S U P
r e q u e s t :  R E T U R N
O12.5  I F  ‘ .  o r  T H E N  G O  T O  8 1 5 0
H 1 3 0  L E T  t1 - 1 1 1 8 • m a r s s  L E T  • . p c - 1 5 i  L E T  t
- t1 s 2 1  8 0  911P  d o k s •  L E T  1 . . s c - l i s  L E T  t s t
1 . 4 ,  B O  S U B  d o l e
9 1 3 5  L E T  i = p c - 7 .  L E T  t - t l e  6 0  S I M  dr a k e s
LE T i s p c - 4 1  C E T  t s p c s . l s  0 0  S U P  d o l . .
8 1 4 0  L E T  s . p c - 1 .  L E T  t = t 1
7
6 1  G O  S U P  
d o l e

s R E T I M N
0 1 5 0  I F  c
,
: 7 1 1 3  
T H E
N  
G
O  
T
O  
8
1
8
0

0 1 5 5  L I T  t l . y a r s + t e G i  L E T  I s p c - 2 8 1  L E T  t
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23 6 0  TAJP d o l l s
8 1 6 0  L E I  • = p c - 2 0 ,  L E T  t . t l e  0 0  S U E  d o k o m

LE T i - p c - 1 6 1  L E T  t s t l F 4 8  0 0  S U P  d o m e s  L
ET s = p c - 2 8  L E T  t . t 1 . 6 .  H O  531111 d o k e a  R E T U
RN
8 1 0 0  I F  E - 1 1  T H E W  L E T  i s p c - 1 .  L E T  ' , w a r
s t O i l t i  G O  GU S  d o l e s  R E T U R N
0 1 0 5  I F  ( - I t  ?F i r m  L I T  1 . p c  7 1  L E T  T • 0 4 1
. 1 ) 8  G O  S U S  d o k & I  R E T U R N
8 1 9 0  I F  E .  ) 2 6  T H E N  8 0  T O  8 2 0 5
0 1 9 2  1 E T  1 . 0
HI 9 4  L E T  1 = 1 . 1 1  I F  P E E K  I e . &  A d o p t s  TH E
N G O  T O  8 1 9 4
8 1 9 6  I F  s k p c ) s t p  T H E N  G O  T O  t o o  b i g
0 1 9 0  L E T  l l . u i  L E T  t i - t s  L E I  I m p c - 6 1  L E T

t = i l s  G O  S U P  d u k e :  L E T  i s p c - 9 .  L E T  t . p c
:1 1  G O  S U B  d o l . &
0 2 0 0  F O R  J . I  T O  1 1 S  P OK E  p e . J . P E E K  ( 1 1 . 0
,
3
-
1
)
:  
N
F
E
T  
j
i  
L
E
T  
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c
.
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c
.
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s  
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E
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14205 I F  c - 3 7  T H E N  L E T  i s p c - 4 :  L E T  t . p C :
6 0  S LIP  dok m s  R E T U R N

9 2 1 0  I F  E =6 F1  T H E N  L E T  t . b o t t o o . c 1 1 2 - 2 1  8
O M C P  d m m l i  t E l  i s t s l t  L E T  t . t o p - O .  G O  S
UP dok om  R E T U R N
8 5 0 0  p R i t o r  I N K  O i  P A p i r p
ION  E R R OR  ' , C s  S T O P  / I S

GO S U P  d o k

6 1
-
0 1
0
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In Part One (published in last month's
Your Spectrum), the perspective was
demonstrated using the 'plane plotting'
routine. This time, the spherical co-
ordinates are chosen to  generate a
variety of symmetrical 3D objects and
also to provide relatively simple trans-
formations (scaling, rotation and tran-
slation). The routines are used in the
main part of the program (listed in Part
One) and the co-ordinates system is
depicted in Figure 2.

Object generation starts at line 90
with the set of IN PUT statements defin-
ing object parameters chosen by the
observer. The parameters asked for in
the program will produce data for the
generation of:

— the number o f vertical sections,
sb
— the number o f  sides i n  each
section. sa
— the starting longitude; that is, the
longitude of the first vertical section,
b0
— the starting latitude; that is, the
latitude of the origin of the DRAW
vector representing the first side of the
polygon. a0

This can be seen in Figure 3.
sb = 3
sa = 4
b0 = 0 '
a0 = 45
°
Figure 3 will §enerate three vertical sec-tions — at 0 1 2 0 '  and 240' — each
section being represented by a wire-
frame figure of a square orientated so
that it has two horizontal and two verti-
cal sides. If you were to make a0 equal
to 0 , you would produce squares with
sides at 45 to  the horizontal (see Figure
4).

The object size wi l l  obviously be
determined by R  (line 100) and the
apparent size using perspective wi l l
also depend on the object distance from

Fi gur e  2
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30 PLOTTING
Continuing on his quest to make perspective a reality on the

Spectrum. Dam ir Skrgatic tackles the subject of symmetrical
figures generated through the application of spherical

co-ordinates.
the observer, z0 (line 90). Varying the
value of z0 is equivalent to 'zooming'
with a  camera —  translation along
depth. The x and y translation is achieved
by varying x0 and y0 respectively (the
centre of the screen is 20 =  0 and y0
= 0).

So now, with reference to the 3D
Plotting program published in the first
part of this article (see last issue), here
follows a  detailed breakdown o f the
Fi gur e  3

70

MILO

Fi gur e  41

lines which deal specifically w i th
spherical co-ordinates.

Lines 170 and 180 convert chosen
numbers, sb and sa. into angular incre-
ments in degrees, db and da, used by the
F O R
-
N E X
T  
l o
o p
s  
i
n  
l
i
n
e
s  
1
9
0  
a
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d

200.
Lines 210 to 270 convert spherical

co-ordinates R. a and b into rectangular
co-ordinates x. y and z (and their incre-
ments: dx, dy and dz), so that the object

OBJECT

1 0 .
= =
.
1
. 1 .
4
6
1 1
1 1

OBJECT CENTRE
11,1114

LONGITUDE

SCREEN CENTR 1 + 1 1
10'

LATITUDE

11

10
1
+
2
0



0 z0 800 700

5 3 0
ix
-

5 4 0

R 60 60 60 30 20
sO

5 8 0
or  i i
-
v a l f

50 -50 50
y0 0 0 0 -31 31
sb I 1 2 1 i
sa 4 4 3 4 8
b0 90 45 0 0 90
30 45 45 0 45 0

10 R E M  W i r e  f r a m e  o b j e c t s  i n
p e r s p e c t i v e .  D . B K R G A T I C

2 0  G O  S U B  4 4 0 t  S T O P
3 0  P R I N T  A T  2 1 . 1 3 1 * y m
-
6 2 m e
-
O T  1 1 . 2 6 1 '

4 9 0
5 0 0
5 1 0
5 2 0

mm90me"gAT 0 . 1 3 . 1 "v m 6 2 m m "I A T  1 1 . 0 1 * a m
-
9 0 e

5 3 0
ix
-

5 4 0
4 0  L E T  p m 1 . 4 1 5 5 0
5 0  L E T  d m 5 0 0 5 6 0
6 0  G O  51110 5 1 0 5 7 0
70  I N P U T  A T  0 . 0 1 P 1 a n e  i n t e r s e c t i o n l v 5 8 0

or  i i
-
v a l f

5 9 0
GO I F  T H E N  G O  T O  6 6 0 6 0 0
9 0  I N P U T  * E v e - o b i e c t  d i s t .  i n  m ix .8 0 m * 1 6 1 0

80 6 2 0
100 I N P U T  * O b j e c t  ' r a d i u s *  i n  x i m . R -
- .
0 1

6 3 0
110 I N P U T  '
,
O b i .  
c e n t
.  
o f f
s e t  
i
n  
m m
i .
x 0
m "

6 4 0
6 5 0

120 1 N P U I  " y 0 .
0 .
; v 0

6 6 0
130 I N P U T  " N u m b .  o f  v e v t .  a e c t i o n s . s b m
-

8 0
I s b 6 7 0

140 I N P U T  * N u m .  o f  s i d e s . e a c h  s e c t . . s a 6 8 0

" I s a gm0
150  I N P U T  " S t e v t .  l o n g i t u d e  i n  d e g . O ti O m 6 9 0

* 0 0 7 0 0
160  I N P U T  * S t a r t .  l a t i t u d e  i n  d e g . , b 0 - " 7 1 0

0 0 -
i
s
b

1 7 0  L E T  d b m 1 6 0 / a b 7 2 0
180 L E T  d a m 3 6 0 / s a 0 0
1 9 0  FOR  b m b 0  T O  1 6 0 . b 0  S TE P  d b 7 3 0
2 0 0  FOR  a m a 0  T O  1 6 0 m a 0  S TE P  d e l a °
2 1 0  L E T  mmfM COS  4 P 1 / 1 0 0 m a i s C O S  1 P 1 / 1 8 0 • 7 4 0

bimm0 7 5 0
7 2 0  L E T  v m R a S I N  4 P 1 / 1 8 0 a a tm v 0 7 6 0
2 3 0  L E T  i m R
4
C O B  
I P 1 / 1 8
0 s a i s S
I N  
4 P 1
/
1 8 0
a

7 7 0
b l f . 8 0 7 8 0

2 4 0  L E T  d i m fi • C U S  C P 1 / 1 8 0 e b i m i C O S  4 P I / 1 8 7 9 0

GO T O 70 9 6 0
PLOT 0 0 2 9 7 0
DRAW 2 5 5 , 0 9 8 0
DRAM 0 , 1 7 5 9 9 0
DRAW - 2 5 5 . 0 1 0 0 0
DRAW 0 . - 1 7 5

can be plotted in perspective in a
similar manner to the plane drawing
routines demonstrated in Part One.

Lines 220 to 240 are standard equa-
tions converting spherical co-ordinates
into rectangular co-ordinates and can
be derived from Figure 2  using trig-
onometry. Note that all angles under
SIN and COS have been converted to
radians = PI/180 • angle in degrees.)

Lines 250 to 270 compute cartesian
increments (vectors) dx. dy and dz, cor-
responding to the latitude increment,
da. (This is a good example of a very
cumbersome number crunching exer-
cise which a home computer can do
easily, although not as fast as CAD
dedicated machines.) Note that a ll
results are still in millimetres.

Lines 280 to 360 provide clipping
outside the viewing pyramid and the

P L O T T I N G
F U R T H E R  
P A R A M
E T E R  
1 0
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With translation along al x-axis

• Th• s e  par am eter  issemples are to be used
pr ogr am  publ i s he d in M e  last Issus of Your

limits used correspond to d =  500mm
and the Spectrum screen window size as
measured on a I  2-inch TV (see Part
One).

Line 370 is the standard perspective
transformation (Equation 1) used in the
subsequent PLOT statement in line
380. Note that millimetres are conver-
ted into pixels in line 380.

The expression at line 383 has already
been mentioned in the 'floor' subroutine
in Part One dk represents the decre-
ment of scale factor (d/z) when the

3D PLOTTING
A m odi fi ed ver sion of last m onth 's l isting.  I f you w ant to update ,  look at l ines 7 0
-60,  4 3 0  and 6 6 0 -1 0 0 0 .

O m i s i o d a l t
-
C O S  
i P 1 / 1
8 0 a a 1
1

7 5 0  L E T  dvmA1.4S 1N C P 1 / 1 8 0 s 1 a m d a i 1
-
S I N  C

P I / 1 8 0 m a / i
2 6 0  L E T  d i m P o S I N  4 P 1 / 1 8 0 a b i a C C O 5  ( P 1 / 1 1 1

O a ta m d e ) i - C O S  ( P / / i 8 O s a ) i
2 7 0  I F  m i z / 5 . 6  TH E N  L E T  1 . m 8 / 5 . 6
2 8 0  I F  C x x i i m i • A z / 5 . 6  T H E N  L E T  c i m m 8 / 5 . 6
-
2 9 0  I F  v i i / 8 . 3  TH E N  L E T  v m 8 f 8 . 3
3 0 0  I F  4 v m d v i > 8 / 8 . 3  TH E N  L E T  d v m 7 / 8 . 3 -

V
3 1 0  I F  m f  - 8 / 5 . 6  TH E N  L E T  1 . m - i / 5 . 6
3 2 0  I F  I m m d s ) < - 8 / 5 . 6  TH E N  L E T  dm m  - 8 1 5 .

6-m
3 3 0  I F  v m m i t 9  TH E N  L E T  v m - 8 / 9
1 4 0  I F  c v m d v i t  - 8 / 9  TH E N  L E T  d v m  - 8 / 9 - v
3 5 0  L E T  m o m m e g / r i  L E T  v p - v o c i / 8
160  P LOT  m pa pm 1 2 8 ,y om pm 8 7
3 7 0  L E T  d k m 8 1 / C r m d z 1
-
d / 8
3 8 0  L E T  d i p m d m o d / s o s • d k i  L E T  d v p m d y e d / w

• y • d i
3 9 0  L E T  e - A S S  1 4 z  - d i / 2 0 0 i
4 0 0  ORAN I N O  e t t i m s e g . g y v a 6
4 1 .  N E X T •
4 2 0  N E X T b
4 3 0
4 4 0
4 5 0
4 6 0
4 7 0
4 '

BORDER 5
RETURN
FOR 8 m A  T O  d m 6 0 0  S TE P  0 0
FOR m m - 7 0  T O  9 0  S TE P  2 2 . 5
L E I  m om m e d/z
LE T v p m - 6 2 • 8 1 / 8
LE T i m I N T  ( C . - d / / 2 0 0 /
P LOT m g i m p m 1 2 8 , v p • p f8
7LE T d k . d i t x . 7 0 1 - d i z
DRAM I N K  f 1 x o d k • p . - 6 2 s d k a p
P LOT x p • w . t z g , y p • p . g x
LE T d i g i m 2 O o d / 8
IF  m m 2 2 . 5
.
> 9 0  
T H E
N  
L E
T  
d m
p m
0

DRAW I N K  f O m p o p . 0
NEXT x
NEXT
RETURN
/NP UT " E v e - o b l e C t  d i e t .  i n  m m .8 0 m m t

INP UT " O b i e c t  r a d i u s  i n  m m . k m
-
i R
INP UT * O b i .  c e n t .  o f f s e t  i n  e m . x 0
, ,
m *INP UT * v 0 m
.
i v 0
INP UT * N u m b .  o f  s e c t i o n s . s a m * i s e
INP UT .
N i u m
.  
o f  
a i
d e
s .
e a
c h  
s
e
c
t
.
.
s
b

INP UT -
S t a r t
.  
l o n
g i t
u d e  
i
n  
d
e
g
. .
b
0
-

INP UT * S t a r t .  l a t i t u d e  i n  d e g . . a 0 m "

LE T d b m 3 6 0 / e b
LE T d a m 3 6 0 / s a
FOR a • a 0  T O  1 6 0 . 4 0  S TE P  d a
FOR b m b 0  T O  3 6 0 m b 0  S TE P  d b
LE T x - R o B I N  1 P 1 / 1 8 0 e b i m m 0
LET v m R a C OS  C P 1 / 1 8 0 a b i m S I N  4 P 1 / 1 8
.
0 a8 0 0  L E T  8 m N oC OS  4 P 1 / 1 8 0 5 b 1 e E 0 5  W I / 1 8 0 a

a i m z 0
8 1 0  L E T  c im m lla 4 B IN  4 P 1 / 1 8 0 a 4 b m d b i i - S I N

P I / 1 0 0 m b i )
8 2 0  L E I  d y m N e S I N  0 1 / 1 8 0 . i a l e C C O S  I P 1 / 1 1 3

( 4 . 1 / 1 8 0 a b i i
8 3 0  L E T  d8 m R s C O5  4 P 1 / 1 8 0 • a l s ( C O S  ( P 1 / 1 8

( P 1 /1 8 0 1 - b ) t
8 4 0  I F  1 . m t / 5 . 6  TH E N  L E T  x m z / 5 . 6
8 5 0  I F  I m m d m / X 8 / 5 . 6  T H E N  L E T  d 1 . m 8 / 5 . 6 -

8 6 0  I F  y i i i / 8 . 3  TH E N  L E T  v m 8 / 0 . 3
8 7 0  I F  ( v m d v l > 8 / 8 . 3  T H E N  L E T  d v m 8 f 8 . 3
-v
8 8 0  I F  m f - 8 / 5 . 6  T H E N  L E T  m m - z / 5 . 6
8 9 0  I F  I m m d 1 . 1 < - 8 / 5 . 6  TH E N  L E T  d m m - 8 / 5 .

6 .m
9 0 0  I F  v < - 2 / 9  TH E N  L E T  v m - 8 / 9
9 1 0  I F  4 v m d v i c - r / 9  I N E N  L E T  d y m - 2 1 9 - v
9 2 0  L E T  1 .x im m e d/8 : L E T  v p m y • d / r
9 3 0  P L O T  s p a p m 1 2 8 . v p i i p m 8 /
9 4 0  L E T  8 1 4 m d/( 8 .0 .8 1 8 ) - dit
9 5 0  L E T  d w p - d m s d i z m m a d k i  L E T  d v p m d v a d / 8

xycidk
LE T e a A B B  4 i x - c 1 0 / 2 0 0 /
arbM• I N )  w i d m i l m p . d v p a p
NEXT b
NEXT •
8 0  T O  7 0

71

With translation along the z-axis ('zoom)

in c onj unc t i on w i th the 3 0  P lotting
Spectrum.

depth increases by dz. Line 390 is
rather more complicated than we have
met so far and as such is fully explained
in the Appendix under 'vector' proj-
ections.

It'll suffice here just to explain the
combined role of two different terms
which make up dxp:
-  dx d / z  is the perspective
component due to an increase in the
vector, dx
-  x d k  is the perspective
component due to the vector, dz
- cis* d/z is the perspective component
due to an increase in the vector. dx
-  x d k  is tht perspective component
due to the vector. dz

The role of dyp can be explained in a
similar fashion.

Line 410 draws the perspective pro-
jection of a combined vector due to dx,
dy and dz, in pixels. Lines 420 and 430
complete the FOR-NEXT loops for
latitude and longitude stepping. Line
440 jumps to the beginning of the main
program. asking for parameters of the
next object to be drawn.

A few examples of modelling with
spherical co-ordinates to form 'objects'
were given in the first part of this article.
Following the explanation o f  how
objects are generated, here is a more
comprehensive listofparameters -and
their effects. For reference. see Figures
I and 2, and lines 100 to 160 of the 3D
Plotting program featured last issue:
1. Select the figure type using the
variable, sa

sa= I - this  draws a point in space
sa- 2 -this draws a line in space
sa
-  
3  
-
t
h
i
s  
d
r
a
w
s  
a  
t
r
i
a
n
g
l
e  
i
n

space
sa- 4 -this draws a square in space
sa- 5 -this draws a  pentagon in

space
When you substitute a value of more
than 15 for sa. you find that a circle is
drawn in space.
2. Determine the figure orientation with
the starting latitude. a0. in degrees.
a0 =  0 -  the first (and last) figure
apex on the equator
a0 = 45 -  the first ( and last) figure
apex at latitude 45 -
3. Select the number of vertical figures
(sections), sb. starting at longitude.
b0, where:

b0 0 '  -  draws the first (and last)
figure in the plane z -  z0 -that is,
'head-on' parallel to the screen.
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Please de bitName
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b0 — —  places the first figure in the
plane x =  x0 — that is, 'edge-on' to
the screen.

This enables us to draw figures from the
bundle o f  vertical planes — the plane
intersection is  placed at co-ordinates
x0. zO.

The program c ould b e  modifi ed
easily to draw a bundle of planes with
horizontal intersection b y  swapping
around the longitude and latitude. We
include some further examples of para-
meters asked for in the IN PU T  state-
ments (by  the program given in  las t

r i  I

montb*s article) which can be effective
when combined with translation and
rotation.

Remember that all dimensions are in
millimetres and w il l  be drawn accu-
rately in perspective for the parts of the
3D 'object' which lie within the viewing
pyramid. This means that the value of R
must be less than or equal to 62 for the
parts of the object which lie at z0 = 500
— that is, the screen depth.

Note that selection of z0 = 500 will
make the front sections of the objects lie
in front of the screen and therefore, the
top and bottom parts of the object will be
subject to 'c lipping'.

Translation (for example. along the
z-axis) can be effectively demonstrated
by the addition o f  a z 0 loop in  the
program:

90 HEM 'Zoom example

, .
185 LET z0 = 500
• • •
440 L E I  =  tO + 100: IF zO> 1100

THEN GO TO 90
443 GO TO 190

The same can be done tor translation
along the x and y axes.

Combined translation (in the x-axis)
and rotation around the vertical axis
(longitude) can be done in the following
way:

110 REM 'Combined translation mix and
'longitude rotation*

185 LET x0 = —45
188 LET b0 = NO + 10. HEM 'Next

object will be rotated 10
—440 LET x0 = xO + 22.5: IF x0 > 45
THEN GO TO 90

443 G O  TO 188

VERTICAL (V)
Some exam pl es  of the kind of shapes you can pr oduce  w i th the pr ogr am  given w i thi n this ar ticle.  You coul d also try pr oduc i ng
some of your  own shapes  w i th a tw ist of tr ansl ati on loops (11=1% (y) ) — have a go,  they 'r e  highly r e c om m e nde d.  a  S

• •  •  f t  is impossible to
• -  •  te l l  you everything

about the 5 0  games on
CASSETTE 5 0  but they include
many types such as maze, arcade
missile, tactical and logic games.
to suit most tastes in computer
game playing.
CASSETTE 5 0  will appeal to
people of all ages and the games
will provide many hours of
entertainment for all the family at
a fraction of the cost of other
computer games •

SSETT

EXPRESS DELIVERY -
ORDER NOW

CounIne
Dealers

Post Code

— cascade
& Stockists enquiries welcome. .
E 1 -
n '
i

72

HORIZONTAL (4)

Please se nd m e  b y re turn o f  post C a sse t te  5 0  a t ( 9  9 5
per ta pe  I  e nclose  a  che que  posta l orde r for

1 m a d e  pa ya ble  t o
Cascade Games Ltd.

-E

( V)

ed
Cascade Games Ltd..
Suite A, 1 3  Haywra Crescent, Harrogate,
North Yorkshire ,  H 6 1  5 8 6 .  Engla nd

Telephone 10423) 504526  V S 2 / 8 4  j



WH EEL I E ( 4 8 K Sp e ct ru m )
As proud owne r of the  u lt ima te  ra cing
motorb ike . y o u  fi n d  yo u rse lf  i n  a
stra nge  world  a  world  Full citclouble •
de cke r buse s to le a p a nd whe re  e ve n
the h e d g e h o g s a re  o u t  t o  g e t  yo u !
Your only hope  of e sca p e 's to find the
e lusive  ghostride r a nd the n be a t h im
in a  life -or-de a th ra ce
1004t ma chine -code  a ction,  ke yboa rd
and jo yst ick opt ions,  de monstra t ion-
mode, a nd a ma zing gra phics combine
to ma ke  WH EEL I E one  of TH E ga m e s
for 1 9 8 4 . ,  o n l y  £ 5 .9 6

C BM  6 4  a rid  0 0 C  o wn e rs — WH EEL I E
for your m icro s.

I te ms m a r ke d
*  a r e  
a v a i l a
b l e  
f r o
m  
s e l
e c t
e d  
b r
a n
c h
e s  
o
t

TH E TR AI N  GAM E (1 6 / 4 8 K Spe ctrum)
The  g a m e  t h a t  st a rt s w h e re  m o d e l
ra ilwa ys le ft  off . F u ll g ra p h ics fe a tur-
ing passenger,  goods & e xpre ss tra ins:
tunne ls. st a t io n s: t u rn t a b le  b o n u s
ga me s; ira t e  p a sse n g e rs: co ll isio n s
de ra ilme nts: a nd e ve rything e lse  you'd
e xpe ct from a ma lor ra ilway! N a t  C5 .9 5
" a n  e xce lle n t  g a m e  w h ich  i s
origina l,  w e , : thought-out a n d  lu l l  o f
a ct io n " (S,  U se r N o v 8 3 )
"Run, fun,  fun  to  p la y . .
(H ome  C o m p u t in g  We e kly 2 7 , 9 / 8 3 )

and T H E T R AI N  C AM E w ill so o n  b e  re a dy

O N N I C AL C  148K Spe ct rum )
The  b e st  Sp e ct ru m  spre a dshe e t  yo u
ca n b u y. Writ te n  in  m a ch in e  code ,  t o
be ta ste r. I D  g ive  you m o re  sp a ce  for
data, a n d  to in clu d e  m ore  fe a ture s,  it
is gua ra nte e d uncra sha ble . C omple te
with co m p re h e n sive  m a nua l £ 9 9 5
"I t  more  progra ms sha re d the  qua lify
of OM N lC ALC  then we  might  see  more
Spe ctrums in  o f fi ce s"
(Horne  C o m p u t in g  We e kly 3 f6 / 8 3 )
EVOL U T I ON  ( 4 8 K Spe ct rum )
Meet Tyra nnosa urus Rex, Podopte ryx,
Brontosa urus a nd ma ny more  fa scina -
ting cre a ture s on the  journe y from the
start o f  life  to  ma n. Se e  3 5 0 0  m illio n
ye a rs o l  e vo lu t io n  co m p re sse d  in t o
ha lt a n h o u r C 8 .9 5

Ava ila ble  a t good  co m p u te r sh o p s e ve rywhe re . o r  by m a il orde r from M I C R OSPH ER E 7 ?  R o se b e ry R oa d L o n d o n  N I  0  ? L A T e l  0 1  8 8 1

I



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
'Doomsday Castle' we present BEAKYAND THE
EGGSNATCHERS and introduce Beaky, our new
star of the video-game screen.

(Ziggy is having a well earned rest!)
Beaky belongs to

the family of
Andromedan Armed
Condors, the rare
goggled variety

• •  : ::: .. -

. . . . . .  •  ••• •  i• •  - -  d e
. d e
. :
0
/ / \ , ,

•The numbers ofhis species
.a r e  dwindling faft because of their

rather .foolish choice of breeding
ground, on the planet of Crackit.
This unfortunately happens to
be the home of a particularly
evil band of c rea tu res
.
kngoVn

• q t  collectively as the
A, E g g l '  natchers. Their sole .

malicious intent in life
is to extinctify Beaky's
species by stealing
or destroying the
eggs by any foul

• m e a n s  available.

4
1
.

for
Spectrum 48K

and
Commodore 64

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.SMM-IS, JOHN MENZIES, BOOTS, WOOLWORTHS,
LASKYS, GREENS, RUMBELLOWS, SPECTRUM GROUP and all other good software retailers.

Beaky and the Eggsnatchers is available for 48K Spectrum and Commodore 64 at E6.50 on cassette
or on disk for the Commodore 44 at E9.50 from

FANTASY SOFTWARE, FAUCONBERG LODGE, 27A ST GEORGES ROAD, CHELTENHAM, GLOS GL50 3DT
despatched by return first class post together with free membership of the Fantasy Micro Club_

Trade Enquiries welcome -  telephone 0242-583661



S P E C T R U M  C O N T R O L

Drawing empty shapes with
your Spectrum is a fairly sim-
ple business, hut how do you
set about colouring them in'?
The answer, of course, is a
'fill routine'. And that's exac-
tly what this project is all
about. Our fi ll routine has
been surrounded b y  some
additional coding just to il-
lustrate how it  works. And
this draws a circle, a square
and a triangle which the till
routine must then get to work
on. Unfortunately, there ap-
pears to be something dread-
fully wrong. Because instead
of producing three solid
shapes on screen, the pro-
gram goes a bit haywire and
comes up with what looks
like a  strange psychedelic
pattern.

So. for all would-be space
fillers, and especially those
genius programmers who feel
able to unravel this knotty
problem. YS wishes you good
luck. And, as ever, we will be
pleased to receive your solu-
tions, thoughts or comments
which we' ll b e examining
closely in issue 5.

Penny Page invites you to bend your brain
cells around a rather psychedelic problem.

PROJECT 3 INISIENEMENMEMENAL

PROJECT 1 REVISITED

Sitting through your responses to Project 1,
Penny Page comes up with the good, the

bad. a n d  the ugh!
Project!, as most will recal was
the half-baked gizmo that turned
the Spectrum into a sort of sketch
pad —well. almost, anyway.
However, not everyone seemed
to understand what the thing
was supposed to do — and, con-
sequently. that led people like
John Elliot and M & L Plows to
come up with some unexpected
— not to say — interesting solu-
tions. Although not entirely wh at
the doctor ordered, we'll be get-
ting round to them at a later date
— to look at the sort of thing they
came up with.

And then, there were some
people( Dan H ayes. M rC Oswin
and Mr  R Sharman) who felt
that the program was so full of
*bugs' that the only approach
was to set about completely re-
writing it (cheek!), but who in
the process came up with some
interesting-looking solutions. In
many cases, this meant adding
all those refinements necessary
to make the program a pleasure
to use; like getting the INK colour
change routineto work properly.
and giving a prompt for entering
the starting co-ordinates. Oh,
and also making the program
work automatically, without the
need to press a key before initia-
lising those PLOT co-ordinates.
As it was, any key other that • Z'
pressed at this stage terminated
the program,

1u RE M F i l l i n q  I t
LET s = 1 0 Q

: u t E l  y = 1 0 0
4 u C I R C L E  1 0 0 . 1 0 0 , 2 0 t  ; R h  I s  G O  S U R  9 0 0 0
5 0  L E T  s = 1 5 0
6 0  L E T  y = 1 5 0
/ 0  F U J I
.  
1 4 0
.
1 4 0
;  
D
R
A
W  
2
0
,
0
:  
D
R
A
W  
0
,
2
0
;

DRAW - 2 0 , 0 :  DRAW  u , - 2 0
Su I N t  2 :  G O  S U B  9 0 0 0
9 0  L E T  x = 1 5 0 1  L E T  y = b 0

10u P LO T 1 3 0 , 5 2 :  DRAW  4 0 , 0 :  D R k W  - 2 0 , - 4 0 :
DRAW - 2 0 , 4 u

1 1 0  I NL.  3 :  G O  S U R  9 0 0 0 :  S T O P
S 9 9 9  RE M M a i n  s u b r o u t I n e
9 0 0 0  L E T  6 = 2 5 5 :  L E T  s t = 1 :  L E T  1 = 0
9 0 1 0  L E T  h = 1 7 5 :
.
L E T  
h e = I N T  
I R N D *
5 ) :  
L E T
n = 0

9 0 2 0  G O  S U R  9 5 0 0
9 0 3 0  L E T  h = 0
9 0 4 0  L E T  h e = - L I N T  ( R N D * 2 ) + 2 ) :  L E I  n = 1
9 0 5 0  G O  S U B  9 5 0 0
9 0 6 0  L E T  s = 0 :  L E T  s t = - I N I  ( R N D = 1 5 ) + 5 1

1 = - 1
9 0 1 0  L E T  h = 1 7 5 :  L E T  h e = l ;  L E T  n = u
9 0 8 0  G O  S U B  9 5 0 u
9 0 9 0  L E I  h = 0
9 1 0 0  L E T  h e = - 1 :  L E T  n = 1
9 1 1 0  G O  SUE; 9 5 0 0
9 1 2 0  RE 1 URN
9 5 0 0  FO R  a = x + 1  T O  6  S T E P  s t
9 5 1 0  FO R  q = y - n  T O  h  S l E F  h e
9 5 2 0  I F  P O I N T  ( a . g ) = 1  ; H E N  G O  T O  9 5 5 1
9 5 3 0  P LO T a , q
9 5 4 0  NE X 1  g
9 5 5 0  I F  P O I N T  ( a + s t . y - t h e ) = 1  T H E N  R E T U R N
9 5 6 0  NE X T a
9 5 7 0  RE TURN

The problem, of course, boils
down to the idiotic and ridicul-
ously over-logical P L O T  in-
struction ( written this way, pre-
sumably, to catch out the un-
wary!). It's over-logical because
it employs absolutevalues, which
means that negative numbers
are quite acceptable — until.
that is, they fall below -255 and -
M .  respectively. Then.  the
PLOT instruction will  detect
that either one or other of the
values are out of range and signal
an error, and return the user to
command mode. However, it's
not quite that simple. For exam-
ple, in Project I ,  what happenswhen X or Y rise above 255 and
175? Again the values will be out
of range and an error signalled.
However, lines 1500 and 1510
prevent this from ever happen-
ing by checking to see if one or
other of these figures has reached
its limit and, i f so, subtracting
one. The program can then con-
tinue execution, albeit some-
what eratically; and this can be
explained by  considering the
following example.

Imagine a line drawn diagon-
ally up the screen. Both X and Y
values will increase positively)
as the plot progresses. However,
when the top of the screen is
reached, one is subtracted from
the Y (vertical) co ordinate_ wit h
the X  ( horizontal) co-ordinate

1 1 ,

75

LE I

still having some way to go be-
fore it reaches its limit. The re-
sult is a straight line drawn from
left to right across the top of the
screen. For  when the  Y  co-
ordinate reaches I 75,one is sub
tracted andhis keeps the vertical
position just inside the screen's
limits, but X  still being well
below the magical 255. can con-
tinue to be incremented. This
means that while Y is kept just
'on-side', X  is moving towards
its limit( 255 represents the right-
hand boundary) causing the un
expected plotting of a straight
line.

Readers' Replies
By far the simplest solution came
from M r  B Partridge of West
Ealing. London. who managed
to solve the problem by deleting
line 1510and replacing line 1500
with:

1500 IF 1›255 011 /KO OM l'>175
ORY<1 THEN LET 1=1—A1111:
LET V=Y-8111)

He points out that the PLOT
instruction ignores the sign of its
co-ordinates, and when either
( or both) of these become nega-
tive, this results in those annoy-
ing 90' reflections. The control
keys effectively become inverted
to their intended direction, be-
causethe program is now adding
AlN  1 and/or RI N 1 to X. which
has become negative. So. to solve
the problem. X  and Y must be
kept within the range of zero to
their maximum values, and this
is easily achieved by Mr  Par
fridge's modification.

D Ha ines  o f  Lawton.
Warrington, chose to go PE E K-
ing around, as can be seen from
his amendments. And although
this works perfectly welt, it isn't
necessarily the best approach, a
listing thatcontains instructions
such as these can often be hard to
understand at some later stage!

1500 IF 1>253 THEN LET 1=1-1
: LET Y=PEEK 23678
1505 IF 1<1 THEM LET X=X+I
LET V=PEEK 23578
1510 IF l'>174 THEN LET Y=V-1
: LET X=PEEK 23577
1520 IF 1<1 THEN LET Y=Y+1
LET X=PEEK 23577

But back now to the more anar-
chic replies and, in particular. M
& I. Plows of Almweh. Anglesey,
who decided that it was, in fact.
desirable for the program to pro-
duce a 90 reflection when the
plot 'hit' the edge of the screen:
they supplied the  following
amendments to  produce this
effect:

130 LET F11=1 : LET Pt=1
1100 IF INKEY3=C$1111 THEN LET
X=X+IAINI4111 - LET
Y=1' -1-111111.Fil
GOTO 1500
1500 IF MIS 1>254 TIEN tEl
FII=Ftl• —1
1510 IF ABS Y>174 THEN LET
EY= FM* — 1
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the other hand, John Elliot of
Dunnington. York. decided to
stop the program from 'crash-
ing by  preventing either of the
co-ordinates from falling below
zero, but allowed the erratic
plotting to continue. And this, he
did as follows:

1500 IF X>254 THEM LET 1=254
1510 IF '0.175 THEN LETY=175
1520 IF 1<0 THEM LET 1=0
1525 IF Y<0 THEM LET V=0

He also got the  starting co-
ordinates prompt to appear on
the screen automatically by add-
ing line 130 G O  SUB 2000.
However. nobody thought to play
around with the  I N K  setting
routine, which can easily he
made more useful by adding the
following line:

1350 IF INKEYS="1
- T H E M  
G O  
S U M

3000
So now. i f 'I ' is pressed at any
time during program execution.
the message 'IN K=' will appear.
allowing the user to change the
colour of the plot, and thus per-
mitting the drawing of multi-
coloured pictures on screen.

Finally, although space pre-
vents any nitty gritty comment,
mythanksalsogotoBD Berman
of Burton-on-Trent, RG Shar-
man of lichester. Somerset, and
Dan Hayes of Poole, Dorset. for
their contributions to the pot.
Any further thoughts on Project
I are still gratefully received:
meanwhile. I'll be interested to
find out how things arc going
with Project 2 — the one on the
subject of key-press timing!
Ideas. amendments, project sug-
gestions and abusive letters —all
are gratefully received. Post 'em
to Penny Page. (Projects), Your
Spectrum. 14 Rathbone Place.
London WI? I D L E S



Minable Now for
Commodore 64



VALHALLA is available for Commodore 64 and 4111( Spectrum, and is
supplied with VALHALLA player manual and preiteNtelion boa

VALHALLA is normally available from stock, and orders ate despatched by
return U. for any reason we are unable to fulfil your order within 14 days of
receipt, we will notify you

VALHALLA cassettes carry an unconditional lifetime replacement guarantee
Commodore VALHALLA Commodore printer optional, discs not supported

Spectrum VALHALLA' ZX printer optional. microdnves and full-size printers not
supported

TO ORDER: (UK Only) Simply complete the coupon. and FREEPOST with
yOur cheque/P.O. made payable to LEGEND.

BY TELEPHONE 0223-312453. Mon-Fn. 9-530. stating name and address.
card No and items required

RETAILERS. Please contact your regular distributor
.CORRESPONDENCE: LEGEND (Customer Relations). National Works,

Bath Road. Hounslow, Makassar.

MOV.SOFT OPERATING SYSTEM UNGER LICENCE

COMMODORE 64
& 48K SPECTRUM

r
i
P
l
e
a
s
e  
s
e
n
d  
m
e

P.O.

 of
VALHALLA for the
COMMODORE 64
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M o o  11111
if you've forgotten where a program is supposed to start then the Header Reader from

Alexander Livshit will help you find it. Also if you're a fan of Noughts and Crosses, bend your
mind with this version from Mark Burton.

H E A D E R  R E A D E R
By Alexander Livshia ( I6/48K)

Here's a routine that should prove useful to all Speccy users — for
the Basic programmer who's forgotten where a program is sup-
posed to start, the machine codist sizing up a certain piece of code
and, of course, the Microdriver attempting the tricky task of con-
verting software for operation on cartridge.

When a program file is saved to tape it is stored in two blocks: the
first part, known as the file header, is always 17 bytes long and tells
the Speccy all it needs to know about the program block which
follows

This routine reads the header into high memory and decodes it
into a more meaningful form which is then displayed on-screen for
the user. The information provided is: the name of the program; the
type of program (Basic, code block, numerical or character array):
the destination address (if you are examining a code block) or the
program area (for Basic); the variables area: and the autostart
number (if any).

Should the program not find a file header, the message N O T  A
HEADER' is dutifully printed on-screen.

l v  k L H  * * e H E A D E R  R E A D E R * * *
REM

30 RE M b y  A . L I V S H I I S
4 0  RE M
6 0  CLE AR 2 7 9 9 9 :  R E M  l o w e r  RAMTO P
6 5  L E I  5 = 2 8 0 0 0 :  L E T  d = s + 1 4
70 DE F F N  f ( x ) P E E  K x + 2 5 6 * P E E K  ( x 4 - 1 ) :

REM f ( x ) d o u b l e  b y t e  v a l u e  a t  x
8 0  L E I  d h = I N T  ( d / 2 5 6 ) :  L E T  A l = d —  5 6 * d h

Usee50-00 T h e  initial set-up routine in which RAMTOP is lowered to
27999 The two variables 's' and 'd set up the machine code
start address and the address to which the header is to be
loaded, respectively. The function defined in line 70 perlorms
a double byte PEEK (ie this would be a DEEK on other
computers)

9 0  D A T A  5 5 . 6 2 . 0 . 2 2 1 . 3 2 , d 1 , d h . 1 7 . 1 7 .
0 5 , 8 6 . t 5 , 2 0 1 :  R E M  m a c h i n e  c o d e  d a t a

9 5  FO R i = 0  T O  1 3 :  R E A D  m :  P O I
,
E  c s - 1 1 )

: N E X T  1 :  R E M  p o k e  i n  m a c h i n e  c o d e

Read in and POKE the machine code data to the address
Use:90-95 r e s e r v e d  for it.

411100 RE M — MAI N PROGRAM-
1 1 0  C L S
1 2 0  P O KE  d , 4
1 3 0  P R I N T  A T  1 0 , 9 4 " S T A R T  T H E  T A P E
140 RANDO MI ZE  U S R  s :  R E M  c a l l  m a c h i n e

ode
1 5 0  L L S  g  L E T  t y p e = P E E u  d :  I F  t v p e = 4  I

EN G O  7 1
4  
6 0 0 :  
R E
M  
c h
o c
k  
h e
a d
e r  
t
y
p
e

Unit 100-150

1
7
W
-
1
7
1
F
M 
m
a
k
e  
a
L
t
=
"
h
e
a
d
e
r  
n
a
m
e
"

Unit 2 1 0
-
2 3 0

The 'read header routine This section of the program calls
the machine code which reads the header into memory from
location 'd' onwards. Line ISO Sets the variable type to be
equal to the first byte of the header.

LE I  a $ = " "
F U R  1 = 1  1 0  1 0

LE I  a $
,
. . a
$ 4 . L
H R *  
P
E
E
K  
(
d
e
-
1
)

NEXI

. 1 1 * PRI NI  " N a m e  " e a t :  P R I N T

Lines 159400 R e a d  in the header name trom bytes '14-1' to 'cl+10' and
print it

2 1 0  L E I  l e n = F N  f t d + 1 1 ) :  L E I  s t a r t = F N  f t

c14-13/ : L E T  p a = F I ?  f (c1-4-15)
LET v a = l e n — p a
I F t y p e  1 H E N  G O  S O H 4 0 0 :  G O  T O  6 1 u

REM i f  n o t  b a s i c  p r o g r a m  s k i p  n e x t  b i t

Set up the following variables. 'len' — the file length, 'start'
— the start address: 'pa' — the length of the variables area
and 'va• — the start of the variables area

2 4 0  P R I N T  " P r o g r a m  t y p e
REM b a s i c  p r o g r a m

NI

2 5 0  P R I N T  " P r o g r a m  a r e a    ' ; p a ; "  by t a l ls " :  P R I N I
2 6 0  P R I N T  " V a r i a b l e s  a r e a  " ; v a ; "  b v t .

e s " :  P R I N T
2 6 5  I F  s t a r t > 1 0 0 0 0  T H E N  P R I N T  " N o  a u t o

s t a r t " :  G O  T O  6 1 0
2 7 0  P R I N T  " L i n e  a u t o s t a r t  " ; s t a r
2 8 0  G O  1
.
0  
6 1 0

Lines 239-280 P r i n t  details of the header for a Basic program file



LOONY ZOO Arcade escape game £5.95 P H A R A O H ' S
COLDITZ Adventure £6.95

PI-HPPS ASSOCIATES
Prices include postage (outside Europe add i1,00 per item).

TOMB Adventure £4.95 K N I G H T S  QU A d v e n t u re  L5.9
1 THE FOREST Orienteering simulation 0.95

lIept G FREEPOST EM463 (No stamp)
172 Kingston Road. Ewell, Surrey KT19 OBB
Telephone 01-393 023. 24 Hour answering.
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P R O G R A M M A B L E
J O Y S T I C K Q

I N T E R F A C E  ( )474
41
( )
N

f o

W o r k s  w i t h
Q U I C K S H O T  I t  &
T R A C K B A L L
Recognised a s  t h e  o n l y  t r u e  Har dw ar e
Programmed joystick interface this product
offers all the features associated with such a
design.
You can use any  Atar i-compatible joystick
controller w i th any software for  your  Sinc-
lair Spectrum or ZX 8 I ,  not just those with a
joystick option.
Movement o f  the joystick is recognised by
the computer  exactly the  same as pressing
the appropriate control  keys, and can there-
fore give the  m ost immediate response t o
that movement.  The  hardware programmed
design wor ks w i th al l  possible key-reading
methods, both BASIC and Machine Code.
Fight directional movement,  w i th or  w i th-
out t he  fi r e but ton bei ng pressed, can be
Achieved b y  on l y  pr ogr am m i ng t he  l e f t ,
nght, up,  dow n and fi r e keys required by
the game.
Programming is achieved by a two-digit code,
which i s  l ook e d u p  o n  the  Programming
Chart supplied, for  each direction and firing
button.  These  t w o  numbers ar e the n sel-
ected on a  pair  o f  leads which are cl ipped
onto appropr iately numbered str ips on the
interface.
Once confi gured this can be marked onto a
Quick Refer ence Pr ogr am m ing Ca r d f o r
storing wi th the game. As the programming
is not power  dependent the interface can be
immediately used when next switched on.
The keyboard remains ful ly functional  and
can be  used simultaneously w i th the  j oy-
stick.
An integral rear expansion connector  means
there is no need to remove the interface to
connect other  peripherals.

B. A  r ecent design i m pr ovem ent n o w
means that the AGE Programmable Interface
works w i t h  t h e  ne w  Quickshot I I  r api d
"Auto Fire" feature.

ADDRESS

QT Y ITEM

S p e c t r u m
o r  Z X 1 3 1

Q u i c k s h o t  110 JOYSTICK
N E W  I M P R O V E D  G R I P :  B U I L T  I N  S T A B I L I Z I N G  S U C T I O N  C U P S  1

T R I G G E R  F I R E  B U T T O N :  R A P I D  A U T O  F I R E  S W I T C H  : T O P  F I R E
-
B U T T O N

AGI- Hardware. Bognor  Regis, West Sussex P022 9BY.  te l ephone ( 0 2 4 3 )  823337,

FROM: MR/MRS/MISS P l e a s e  allow up  t o  2 8  days f o r  delivery.

SEND C.W.O. (NO STAMP NEEDED) TO: A.G.F. HARDWARE, DEPT.VIII,
FREEPOST, BOGNOR REGIS, WEST SUSSEX, P022 9BR.

PROGRAMMABLE INTERFACE
JOYSTICK(S)

AGF

PACK(S) QUICK REFERENCE CARDS

K E Y
F E A T U R E S  O N L Y
•  Programmable design gives TO TAL soft-

ware support .
•  Ac c e pts  Atar i ,  Com peti ti on Pro,  Wico,

Starfighter. Quick Shot,  Le Stick etc.
•  R e a r  extension connector  for  al l  other

add-ons.
•  F r e e  demo program ant i ins tructions.

ZX81 E  Z X  SPECTRUM El Please tick
DEALER ENQUIRIES WELCOMF E X P O R T  PRICES ON APPLICATION

P A C K  C O N T E N T S
S U P P L I E D
• Pr ogr am m able Inter face Module as illus-

trated, complete w i th cl ip-on pr ogr am -
ming leads,

•  S e l f  adhesive programming chart detailing
how to define which key is simulated by
UP. i t I G H T ,  and FI RE .

•  O n e  pack o f  ten Quick Reference Pro-
gramming Cards for  al-a-glance setting
to y our  games requirements.

I
-  
-
-  
—
_

' " - , - *  ,•••• ob•-
-•  t•tt .t a . . . a -

1
1
4
9
5

+ E l  P & P

ITEM PRICE
27.95
12.95

1
.
0
0

• • • • • • •  • • •

FINAL TOTAL

•  1 2  m onths  guarantee a nd ful l  wr i tten
instructions.

TOTAL
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First get  t o  the mountain
MOUNTAINS OF KET

48K SPECTRUM f5 50
TEMPLE OF VRAN

48K SPECTRUM 1550

MILLIONAIRE
BBC -
1 3
-  
£
6
.
5
0

S P E CTRUM 4EIK [5.50

From a  small humble home to  a
magnificant estate? Take on one of
lifes little challenges b e c o m e  a
millionaire' Start up a Software Co,
Buy, se l l ,  Advertise. De a l  w i th
Honest Harry, Full Screen Graphic
Representation o f  y o u r  c urre nt
residence, +  many other features. A
compulsive game that grips you

SPECTRUM 48K E5.50

ORDER FORM r t
m i pP-ease s e n o  m e  M e  t i t l e s  a s
indicated b y  ' I s t  c la ss  p o s t
ericlose cheque 'P f o r  1
.or deMI m y Acce ss Visa  Acco u n t

Whet they say
- SPL A "  IS One o f  t h e  m o st
addict ive  9 a m e s I  h a ve  e ve r
played o n  t h e  4 8 K
SPECTRUM I t  i s  certainly
the m o st  o rig ina l'
. Computer Et Video Games

ONE OF THE MOST ORIGINAL
ts COMPELLI NG A RCA DE  G A ME S
EVER PRODUCED
f500 WINNER' James Taint f rom Wokinghom
who scored 112, 930'ili on visiting our olf  ices to
v er ity  h i s  h i g h  s c o r i n g  i fb • l i ty  h e  s c o r e d  e v e n • H igh ly  r e c o m m e n d e d

-more' C r a s h  Review
SPECTRUM 48K 15.50 COMMODORE 64 (6.50

TEMPLEVitAN , THE KET
- T R I L O G Y

MOUNTAI NS OF KET
-
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a compet it ive genre,
especially il you want value
for money ,  I c an heart ily
recommend this adventure."

FICW REVIEW

TEMPLE OF VRAN
NEW An even greater
challenge lust released

THE HIGHLY

: J .  A C C L A I M E D  GAME OFECONOMI C SURVIVAL
THE BRITISH ECONOMY WITH YOU
AT THE CONTROLS' HOW MANY
YEARS WILL YOU LAST?

* 5  STAR RATING HCW 31'1 8 4 *

OUR PROGRAMS A R E  AVAI LABLE FRO M A L L  LEADI NC,
DEALERS NATIONWIDE. In case of difficulty please use the coupor
,below.

ifi tik S P E CTRUM
15 SO EACH

SPI AT a
MOUNTAINS o r KET 0

EMPLE OF VR AN  a
1984
M it LIONAIRE 0

COMMODORE
84 E S  SO
SKAT  0

BBC BISERIES
( SW

19E14 0

1 1
Name
Address.

INCENTIVE SOFTWARE LID,  54 London Street,
INCENTIVE Reading RG1 4SQ Tel: Reading (0734) 591678

ZEAL

SOUND BOOSTER
FOR SPECTRUM

•  Plug in and use—no internal connections
•  No batteries needed

•  Good, clear sound

•  Output control
•  Load/Save facility built in

•  Fully guaranteed

BRING THE SOUNDS OF
YOUR GAMES TO EXCITING
LIFE FOR JUST E 1 4 . 9 9

(incl. VAT & P&P)

NEWSFLASHI
14
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SPECTRUM Compatible

E 2 8 5  W I .  VAT A carnage)

16K RAMPACK for ZX-81
E11.50 (od. VAT & PIP)

Please send me tenter quant ity  in box,.

LI Sound Boosters @ E14.99

El Colour Monitors  (Spectrum Compat ible) 2 8 5

Ram packs for Z X• 81 @ Et?' 50

Above prices include V A T P 8 1 1
2
/ C a r n a g eName

Address

I enclose Ch e q u e 4
3
. 0 .  f o r  
E

ZEAL MARKETING LIMITED
Vangsard Trading Estill, Storforth lane.
Chesterfield S40 211, Tel! O M  208555
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DO IT WITH

Would you like to transfer your Spectrum programs from
MICRODRIVE TO MICRODRIVE 9  TAPE TO TAPE
TAPE TO MICRODRIVE M I C R O D R I V E  TO TAPE

Then do it with

-
E
V
A  
W
i
r
W

1 _  ZX S p e c t r u m  1 6 / 4 8  K

0 0 0 0 0 1 3 0 0 1 3 0
0 0 0 0 0 0 0 0 0 0  /

0 0 0 0 0 0 0 0 0
D O D  D O C I O C E I D

T R A N S
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utilities for transferring Spectrum programs. They are user- friendly,
simple to use, reliable & very efficient. They go much beyond where
similar attempts failed, enabling you to transfer any kind of programs
up to the full 48.0 K length - provided you do not infringe copyright.
T R A N S
-
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invaluable software back-up utility.
We are offerring the entire package for E 9.95 or a combination of
TAPE TO MICRODRIVE & MICRODRIVE TO MICRODRIVE for E 750.
You can also buy each of the four programs separately for E 5.50
only.

TAPE T O  T A P E
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where applicable
I enclose cheque/PO for
Name

(Pfease add C1.00 for orders outside UK)
vs

Address

M O N A  I r i e  I R O B e i r  113 Melrose Aye, London NW 2



VMPPFPF
3 9 9  RE M n o t  b a s i r  p r o g r a m

4 0 0  L E I  t $ = " c o d e  b l o c 410 IF typel
r r a v "

4 2 0  I F  t v p e 2  T H E N  L E I  t $ = " c h a r a c t e r
r r a v "

4 3 0  P R I N I  " P r o o r a m  t v p e

4 6 0  RE TURN -A - * S i n s

tiles 399-460

6 0 0

HEN E t
- 
" 
n 
m
e
e
t
- 
c
'

" 0 4 :  P R I N I

4 4 0  I F  t y p e = 3  ' H E N  P R 0 1 1  " U e s t i n a t i o n
4
-
A
d
d
r
e
s
s
.  
_
"
;
s
t
a
r
t
:  
P
R
I
N
T  
:  
P
E
N  
c
o
d
e  
b
l
o

c1
4 5 0  P R I N T  " L e n g t h .  " : l e r . : "  b y t e s "

The part of the program which deals with the case of the
header not being for a Basic program file. t$ is set to equal
the file type. If it is a code file, tine 440 prints the start
address

P RI N I  F L A S H  1 : A T  1 0 . 6 : " I H I S  WAS  144

0
1
/

I  A  HE ADE R"
6 1 0  P R I N T  F L A S H  u ; A r  2 0 . 1 ; " D o  v o u  w a n  -
a n o t h e r  g o ? ( v i n ) "

PAUSE 0 :  I F  I N K E , A = " v  ! H E N  u U  I u6 2 0
1 0 0

6 3 0

Une3 600-630

51 OF'

Lines 120 and 150 checked that the data read in was
header, And it it wasn't, then this routine prints the NOT A
HEADER message and the user's asked if another header is
to be read in.

By Mark Burton N M I

4111
11

Remember how frustrating it was getting endless draws playing the
conventional three-by-three classroom game of Noughts and
Crosses? Well, in this program for the 48K Spectrum, you'll be
lucky to get a draw, let alone beat the system.

When you first run the program. a message pops up across the top
of the screen offering you the option of checking out the instructions
-  always a useful feature for the first time user. The rules are very
easy to follow you simply input numbers relating to the row, level
and column ( in that order) and press the Enter key.

Once you've inwardly digested the instructions, pressing any key
will thrust you into the action. The four playing grids will be drawn
on-screen, each comprising of four-by-four squares. one on top of
the other, and each with a numbered label to mark its co-ordinates.
After a pause of about 10 seconds while the computer sets up the
necessary variables and flags, you'll be asked whether or not you
want to start first. Decision made, it's time to begin.

The principle of the game is as old as the hills, so explanation of
play will be kept to a minimum. All you have to do is to get four • X'
characters in a row, be they in a horizontal, vertical or diagonal row.
But keep an eye on the cunning Speccy to make sure it doesn't get
four '0' characters in a row first

Once a row of four similar characters has been achieved, a
message of congratulations or otherwise will be displayed on-
screen. You'll then be asked if you'd like another crack at it -
remember. revenge is sweet! Should you input too many characters
or make some other silly error, not to worry -  the listing is well
error-trapped.

And that's it really, no less frustrating than the original j u s t  a
bit more challenging.

1 R E M  4 X 4 X 4  NO UG HTS  &  CRO S S E S
3 P R I N T  A T  0 , 0 ; " D O  Y O U WANT I N S T R U C T I

O NS ?" :  I F  I N K E Y S = " "  T H E N  G O  T O  3
4 I F  I N K E Y S Y "  O R  I N K E Y S = " y "  T H E N  G

a 0  S U B  9 6 0 0

L i m 1-4 A s k  it instructions lor playing the game are required II so.
the program lumps to the 'instruction' routine at line 960

5 C L S  :  P L O T  2 5 , 1 4 6 :  D R A W  0 , - 1 2 5 :  D R A
W 1 0 0 , - 2 1 :  D R A W  1 0 0 , 2 1 :  D R A W  0 , 1 2 5 s  DRAW

- 2 0 0 , - 4 2 :  DRAW 2 0 0 , - 4 1 :  D R A W  - 2 0 0 , - 4 1 :
PLOT 2 2 5 , 2 1 :  DRAW - 2 0 0 , 4 2 :  D R A W  2 0 0 , 4 2 :
DRAW - 2 0 0 , 4 1 :  D R A W  1 0 0 , 2 1 :  D R A W  1 0 0 , - 2 1

6 F O R  a = 6  T O  1 3 2  S T E P  4 2 :  P L O T  1 0 0 , a s
' D R A W  1 0 0 , 2 0 :  P L O T  1 5 0 , a :  D R A W  - 1 0 0 , 2 0 :

NEXT a
7 F O R  a = 1 1  T O  1 3 7  S T E P  4 2 :  P L O T  7 5 , a s

DRAW 1 0 0 , 2 0 :  P L O T  1 7 5 , a :  D R A W  - 1 0 0 , 2 0 :
NEXT a

B F O R  a = 1 6  T O  1 4 2  S T E P  4 2 :  P L O T  5 0 , a s
DRAW 1 0 0 , 2 0 :  P L O T  2 0 0 , a :  D R A W  - 1 0 0 , 2 0

NEXT a
9 P L O T  2 6 , 2 1 :  D R A W  0 , 1 2 5 :  P L O T  2 2 4 , 2 1

s D R A W  0 , 1 2 5 :  P R I N T  A T  3 , 2 ; " I " ; A T  8 , 2 ; " 2
" ; A l  I 3 , 2 ; " 3 " ; A T  1 8 , 2 ; " 4 " ; A T  9 , 0 ; " L " ; A T
1 0 , 0 ; " E " ; A T  1 1 , 0 s " V " ; A T  1 2 , 0 ; " E " ; A T  1 3 , 0
; " L " ; A T  2 1 , 3 ; " R O W " ; A T  2 1 , 2 1 ; " C O L U M N " ; A T
1 9 , 4 ; " 1 " ; A T  2 0 , 7 ; " 2 " ; A T  2 1 , 1 0 : " 3 " ; A T  2 1 ,
1 3 ; " 4 " ; A T  2 1 , 1 7 ; " 1 " ; A T  2 1 , 2 0 ; " 2 " ; A T  2 0 , 2
3 ; " 3 " ; A T  1 9 , 2 6 1
. .
4 "

d m '
Limes 59 C r a w  arid label !he tourby-tour-N4mr playing grid

10  D I M  A S ( 4 . 4 , 4 , 1 6 ) :  L E T  CT. . . 0 :  L E T  H $ . .
"O n:  L E T  3 = 0 :  L E T  1 = 0 :  D I M  F S  ( 1 0 ) I  D I M
$ ( 4 ) :  L E T  W 1 = 3 5 :  L E T  W 2 = 3 5 :  L E T  W 3 = 2 5 :  L
ET W 4 = 3 0 :  L E T  W 5 = 1 5 :  L E T  1016=8: L E T  W 7 = 1 5
: L E T  1
,
4 8 = 2

83

Uto to S e t s  up the necessary variables and flags Array AS holds
the current stated the board_

2 0  F O R  X = 1  T O  4 :  F O R  Y = 1  T O  4 :  F O R  1 = 1
TO 4

3 0  L E T  F $ ( 1 )
-
= C H R S  
( X
+ 4 7 )

4 0  L E T  F $ ( 2 ) = C H R S  ( Y + 4 7 )
5 0  L E T  F $ ( 3 ) = C H R S  ( Z + 4 7 )
6 0  L E T  F $ ( 4  T O  1 0 ) = " 1 0 0 0 0 0 0 "
7 0  I F  Y = Z  T H E N  L E T  F $ ( 7 ) = " 1 "
8 0  I F  Y-0-Z=5 T H E N  L E T  F $ ( 7 ) = " 2 "
9 0  I F  X = Z  T H E N  L E T  F S ( 8 ) = " 1 "

1 0 0  I F  X + 2 = 5  T H E N  L E T  F $ S 8 S 2 "
1 1 0  I F  X = Y  T H E N  L E T  F $ ( 9 ) . m " 1 "
1 2 0  I F  X + Y = 5  T H E N  L E T  F I S ( 9 ) = " 2 "
1 3 0  I F  F S C 7 ) = " 1 "  A N D  F S S 8 S = " 1 "  T H E N  L E

T F S ( 1 0 ) =
0 .
1 "

1 4 0  I F  F S ( 9 ) =
0 .
1 "  A N D  
F S ( B )
= " 2 "  
T H
E N  
L
E

F $ ( 1 0 ) = " 2 "
1 5 0  I F  F S ( 1 3 ) . .
,
" 1 "  A N D  
F S ( 7 )
2 "  
T H
E N  
L
E

T F S ( 1 0 ) 3 "
1 6 0  I F  F $ ( 8 ) . = " 2 "  A N D  F $ S 9 S = " 2 "  T H E N  L E

T F $ ( 1 0 ) = " 4 "
1 7 0  L E T  V = 3
1 8 0  I F  F $ ( 7 ) < > " 0 "  T H E N  L E T  V = V + 1
1 9 0  I F  F $ ( 8 ) < > " 0 "  T H E N  L E T  V =V - v l
2 0 0  I F  F S ( 9 ) ( > " 0 "  T H E N  L E T  V = V + I
2 1 0  I F  F S ( 1 0 ) < > " 0 "  T H E N  L E T  V = V + 1
2 2 0  I F  V > = 5  T H E N  L E T  V = 5
2 3 0  L E T  F $ ( 5 ) = C H R S  ( V * W 6 )
2 4 0  L E T  A S ( X , Y , Z ) = F S

d 6 2 5 0  N E X T  Z :  N E X T  V ;  N E X T  X

Kr-T3 1 .1 ..



Lines 20-250 S e t  up the array F$ to contain the 'move priority table and
place the current state of play into A$.

2 6 0  P R I N T  A T  0 , 0 ; 9 0 0  Y O U WANT T O  P L A Y  F
I RS T? ( Y / N ) "

2 7 0  I F  I N K E Y S "  T H E N  G O  T O  2 7 0
2 8 0  L E T  C S = I N K E Y S
2 9 0  I F  C S Y "  O R  c S = " y "  T H E N  P R I N T  A T

0 , 0 ; "
GO T O  1 0 0 0

3 0 0  I F  C $ = " N "  O R  c $ = " n "  T H E N  P R I N T  A T
0 , 0 ; "
6 0  T O  1 2 0 0

3 1 0  G O  T O  2 7 0

Lines 260-310 C h e c k  if the user wants to have the first move. It so, the
program rumps to line 1000: otherwise, it rumps to line 1200

4 0 0  I F  A S  (C , D, E ,  4 ) =" 1" T H E N  G O  T O  1 0 9 0
4 1 0  P R I N T  S O ;  " S P A C E  ALRE ADY  O CCUP  I

ED
4 2 0  FO R N = 1  T O  2 0 0 :  N E X T  N
4 3 0  G O  T O  1 0 0 0

lines 400-430 C h e c k  ii the space you wish to place a character is already
occupied If it is, a message is printed and the program rumps
to the 'input move' routine at line 1000.

1 1 0 0 0  L E T  8 s - 4 3 0 4
1 0 1 0  I N P U T  " MO V E :  L E V E L  RO W CO LUMN " O S
1 0 2 0  I F  L E N  B $ < > 3  T H E N  G O  T O  1 0 1 0
1 0 5 0  F O R  N = I  T O  3 1  I F  B S ( N ) < " 1 "  O R  B S ( N )
> " 4 "  T H E N  G O  T O  1 0 1 0
1 0 6 0  N E X T  N
1 0 7 0  L E T  C = V A L  8 1 ( 1 ) 8  L E T  D = V A L  8 * ( 2 ) :  L
ET E = V A L  8 * ( 3 )

i
1
0
8
0  
G
O  
T
O  
4
0
0

IA131000-10110

' 1 0 9 0
1 1 0 0
1 1 1 0
1 1 2 0
1 1 3 0

1

Lines 1140-1195

LE T A S ( C , D , E , 4 ) = " 2 "
LE T A S ( C , D , E , 5 ) = "
LE T K S = " X "
GO S UB 9 0 0 0
GO T O  6 0 0 0

111111•1111

11,
Get the players move and check that the space is riot
already occupied (via the routine at lines 400-430), The co-
ordinateS are input in order (level, row and column) and are
assigned to the variables C. 0 and E respectively.

1 2 0 0  I F  I > 0  T H E N  G O  T O  1 5 0 0
1 2 1 0  I F  J > 0  T H E N  G O  T O  1 7 0 0
1 2 2 0  L E T  H I W T = 0
1 2 3 0  F O R  X = 1  T O  4 :  F O R  Y = I  T O  4 :  F O R  1 = 1

TO 4

L i m 1090-1130 P l a c e  the players move into the array AS. KS IS the flag used
to check whether irs the players turn to move or the
computer's.

1 1 4 0  P R I N T  A T  0 , 0 ; " C O N G R A T U L A T I O N B . . . . Y
0U HAV E  W O N "
1 1 5 0  P R I N T  1 1 0 : "DO  Y O U WANT T O  P L A Y  A G A I N

(Y / N )"
1 1 5 4  L E T  a = - 2 0 :  L E T  b = 1
1 1 5 5  L E T  a = a + b :  B E E P  . 0 1 , a
1 1 6 0  I F  I N K E Y S < > "  T H E N  G O  T O  1 1 7 0
1 1 6 5  I F  a = 2 0  T H E N  L E T  b = — I :  G O  T O  1 1 5 5
1 1 6 6  I F  a = - 2 0  T H E N  L E T  b = 1 :  G O  T O  1 1 5 5
1 1 6 7  G O  T O  1 1 5 5 1.11

11 1 7 0  L E T  C S = I N K E Y S
1 1 8 0  I F  c $ = " Y "  O R  c $ = " y "  T H E N  R U N
1 1 9 0  I F  c $ = " N "  O R  c S n "  T H E N  G O  T O  1 1 9
0
1 1 9 5  G O  T O  1 1 6 0  1 1
1
0 The player has managed to put one over on !he Speccy. You

are given a message of congratulation and asked if you'd like
to play another game. Mood muslc accompanies this
momentous decision.

1
1
1
1
1
1
1
r

1 2 4 0  I F  A S ( X , Y , 2 , 4 ) < > " 1 "  T H E N  G O  T O  1 2 9
0
1 2 5 0  L E T  WT=CO DE  A S ( X , Y , Z , 5 )
1 2 6 0  I F  WT< HI WT  T H E N  G O  T O  1 2 9 0
1 2 7 0  I F  WT= HI WT A N D  R N D > . 3 3  T H E N  G O  T O
1 2 9 0
1 2 8 0  L E T  H I W T = W T :  L E T  C= X s  L E T  D= Y s  L E T
E =Z
1 2 9 0  N E X T  Z :  N E X T  Y :  N E X T  X

* 1 3 0 0  L E T  A S ( C , D , E , 4 ) 3 " :  L E T  A S ( C , D , E , 5

1 3 1 0
1 3 2 0
1 3 3 0
1 3 4 0

1
0
1
3
5
0

84

) = .

Unes1200-1770

Umus1800-1810

LE T G $ I "
I F  C T > 6 3  T H E N
LE T K S = " 0 "
GO S U B  9 0 0 0
GO T O  6 0 0 0

GO T O  1 8 0 0

1 5 0 0  F O R  X = I  T O  4 :  F O R  Y = 1  T O  4 :  F O R  Z = 1
TO 4

1 1 5 1 0  I F  A S ( X , Y , 2 , 6 ) < " 1 "  O R  A S ( X , Y , Z , 6 ) > "7 "  T H E N  G O  T O  1 5 9 0
1 5 2 0  I F  A s ( X , Y , Z , 4 ) < > " 1 "  T H E N  G O  T O  1 5 9
0
1 5 3 0  L E T  C = X :  L E T  D V :  L E T  E = Z :  L E T  P = V A
L A S ( X , Y , Z , 6 ) * 2 0
1 5 4 0  L E T  K S = " 0 "
1 5 5 0  G O  S UB 9 0 0 0

0
1
5
7
0  
P
R
I
N
T  
A
T  
0
,
0
;
"  
B
A
D  
L
U
C
K
.
.
.
.
I  
W
I
N  
T

H I S  T I M E ! "
1 5 8 0  G O  T O  1 1 5 0
1 5 9 0  N E X T  Z :  N E X T  Y :  N E X T  X
1 6 0 0  L E T  I = 0
1 6 1 0  G O  T O  1 2 1 0
1 7 0 0  F O R  X = I  T O  4 :  F O R  Y = 1  T O  4 ;  F O R  Z = 1

TO 4
1 1 7 1 0  I F  A S ( X , Y , Z , 6 ) < > " 8 "  T H E N  G O  T O  1 7 5

0
1 7 2 0  I F  A S ( X , Y , Z , 4 ) < > " 1 "  T H E N  G O  T O  1 7 5
0
1 7 3 0  L E T  C= X s  L E T  D= Y s  L E T  E = Z :  L E T  A S ( X
, Y , Z , 6 ) = " 0 " :  L E T  J = J - 1
1 7 4 0  G O  T O  1 3 0 0
1 7 5 0  N E X T  Z s  N E X T  Y :  N E X T  X
1 7 6 0  L E T  J = 0
1 7 7 0  G O  T O  1 2 2 0

liold the logic which checks whether someone has won the
game. If tr s the computer, a message offering you
commiserations appears The program then 'Limps to the
routine asking if you'd like another game

1 8 0 0  P R I N T  A T  0 , 0 ; " W E L L  T H E  GAME S E E MS  T
0  B E  A  DRAW"
1 8 1 0  G O  T O  1 1 5 0

If you manage to hold off the Speccy to a draw, these lines
give you a relevant on-screen message and lump to the
routine at line 1150 offering you another chance for your
revenge.

6 0 0 0  L E T  C T = C T + I
6 0 1 0  F O R  P = 2 0  T O  1 4 p  S T E P  2 0
6 0 2 0  L E T  L = 0 :  L E T  M = 0
6 0 4 0  F O R  T = 1  T O  4
6 0 5 0  G O  S U B  ( 6 2 0 0 + P )
6 0 6 0  I F  0 S ( T ) = " 2 "  T H E N  L E T  L = L + 1
6 0 7 0  I F  O S ( T ) = " 3 "  T H E N  L E T  M= M+ 1
6 0 8 0  N E X T  T
6 0 9 0  G O  S U B  6 6 0 0
6 1 0 0  F O R  T = 1  T O  4
6 1 1 0  I F  0 S ( T ) = " 1 "  T H E N  G O  S U B  ( o i t o o + p )
6 1 2 0  N E X T  T
6 1 3 0  N E X T  P
6 1 4 0  I F  6 1 = " 0 "  T H E N  G O  T O  1 2 0 0
6 1 5 0  I F  C T > 6 3  T H E N  G O  T O  1 8 0 0
6 1 7 0  G O  T O  1 0 0 0
6 2 2 0  L E T  Q S ( T ) = A S ( T , D , E , 4 )
6 2 3 0  RE TURN
6 2 4 0  L E T  0 S ( T ) = A S ( C , T , E , 4 )



6 3 4 1
6 3 4 2
6 3 4 5

1 6 3 5 0

6 3 5 5
6 3 6 0
6 3 6 5
6 3 7 0
6 3 7 5
6 3 8 0
6 3 8 5

r
p
.
m
m
u
m
m
m
.
m
m
m
e
e
,
"

6 2 5 0  RE TURN
6 2 6 0  L E T  O S ( T ) = A S ( C , D , T , 4 )
6 2 7 0  RE TURN
6 2 8 0  I F  A S ( C , D , E , 7 ) = " 1 "  T H E N
A S ( C , T , T , 4 )
6 2 8 5  I F  A S ( C , D , E , 7 ) = " 2 "
A S ( C , T , 5 — T ,
4
)
6 2 9 0  RE TURN
6 3 0 0  I F  A S ( C , D , E , 8 ) = " 1 "
A S ( T , D , T , 4 )
6 3 0 5  I F  A S ( C , D , E , 8 ) = " 2 "
A S ( T , D , 5 — T , 4 )
6 3 1 0  RE TURN
6 3 2 0  I F  A S ( C , D , E , 9 ) = " 1 "
A S ( T , T , E , 4 )
6 3 2 5  I F  A S ( C , D , E , 9 ) 2 "
A S ( T , 5 — T , E , 4 )
6 3 3 0  RE TURN
6 3 4 0  L E T  R = V A L  A S ( C , D , E , 1 0 )

1 0

LE T O S ( T I O
THEN L E T  Q S ( T ) =
-
'
THEN L E T  ( 2 S ( T ) = '

THEN L E T  G1S(T) . =

404
THEN L E T  O S ( T )

THEN L E T  O S ( T ) =

LE T O S ( T ) 1 "
I F  R = 0  T H E N  R E T U R N
GO T O  ( 6 2 0 0 + P + R * 1 0 )
LE T O S ( T ) = A S ( T , T , T , 4 )
RETURN
LET 1 2 1 0 ( T ) = A S ( T
1
T 1 5
—
T , 4 )

RETURN
LE T O S ( T ) = A S ( T , 5
—
T , T , 4 )
RETURN
LET O S ( T ) = A S ( T , 5
—
T , 5
—
T ,
4
)

RETURN
6 4 2 0  L E T  A S ( T , D , E , 5 ) = C H R S
, 5 ) +WW)
6 4 3 0  RE TURN
6 4 4 0  L E T  A S ( C , T , E , 5 ) = C H R S
,5)44444)
6 4 5 0  RE TURN
6 4 6 0  L E T  A S ( C , D , T , 5 ) = C H R S
, 5 ) +WW)
6 4 7 0  RE TURN
6 4 8 0  I F  A S ( C , D , E , 7 ) = " 1 "  T H E N  L E T  A S ( C , T
, T , 5 ) = C H R S  ( C O D E  A S ( C , T , T , 5 ) + 6 4 4 0
6 4 8 5  I F  G S ( T ) 1 "  A N D  A S ( C , D , E , 7 ) 2 "  T H
EN L E T  A 5 ( C , T , 5 — T , 5 ) = C H R S  ( C O D E  A S ( C , T ,
-5—T, 5)+1414)
6 4 9 0  RE TURN
6 5 0 0  I F  A S ( C , D , E , 8 ) I "  T H E N  L E T  A S ( T , D
, T , 5 ) = C H R S  ( C O D E  A S ( T , D , T , 5 ) + W W )
6 5 0 5  I F  A S ( C , D , E , 8 ) 2 "  T H E N  L E T  A S ( T , D ,
, 5 — T, 5 ) = CHRS  ( C O D E  4 S ( T , D
1
5 — T , 5 ) + W W )
6 5 1 0  RE TURN
6 5 2 0  I F  A S ( C , D , E , 9 ) = " 1 "  T H E N  L E T  A S ( T , T
, E , 5 ) = C H R S  ( C O D E  A S ( T , T , E , 5 ) + W W )
6 5 2 5  I F  A S ( C , D , E , 9 ) 2 "  T H E N  L E T  A S ( T , 5
— T, E , 5 ) = CHRS  ( C O D E  A S ( T , 5 — T , E , 5 ) + W W )
6 5 3 0  RE TURN
6 5 4 0  I F  R < > 0  T H E N  G O  T O  ( 6 4 0 0 + P + R * 1 0 )
6 5 4 5  RE TURN
6 5 5 0  L E T  A S ( T , T , T , 5 ) = C H R S  ( C O D E  A S ( T , T , T
1, 5 ) +WW)
6 5 5 5  RE TURN
6 5 6 0  L E T  A S
, 5 — T, 5 ) +WW)
6 5 6 5  RE TURN
6 5 7 0  L E T  A S
— T, T, 5 ) +WW)
6 5 7 5  RE TURN
6 5 8 0  L E T  A S ( T , 5 — T , 5 — T , 5 ) = C H R S  ( C O D E  A S ( T
, 5 — T, 5 — T, 5 ) +WW)
6 5 8 5  RE TURN
6 6 1 0  I F  G S = " I "  T H E N  G O  T O  6 7 1 0
6 6 2 5  L E T  164=0
6 6 3 0  I F  L = 4  T H E N  G O  T O  7 0 0 0
6 6 3 5  I F  M < > 0  T H E N  G O  T O  6 6 7 5
6 6 4 0  I F  L = 3  T H E N  L E T  WW=(1, 42-144):  G O  T O
7 0 5 0
6 6 6 0  I F  L = 2  T H E N  L E T  W4 = 0 4 4 - 1 4 7 )
6 6 7 0  I F  L = 1  T H E N  L E T  W W = ( 1
,
1 7 — W 6 )

AMMI1

( T , T , 5 — T , 5 ) = C H R S

( T , 5 — T , T , 5 ) = C H R S

(CODE A S ( T , D , E

(CODE A S ( C , T , E

(CODE A S ( C , D , T

(CODE A S ( T , T
411 .

(CODE A S ( T , 5

6 6 7 5  I F  L < > 1  T H E N
6 6 8 0  I F  M = 1  T H E N
6 6 9 0  I F  M = 2  T H E N
6 7 0 0  RE TURN
6 7 1 0  L E T  14VJ0
6 7 2 0  I F  M = 4  T H E N
6 7 2 5  I F  L < > 0  T H E N
6 7 3 0  I F  M = 3  T H E N
7 1 0 0
6 7 5 0  I F  M = 2  T H E N
6 7 6 0  I F  M = 1  T H E N
6 7 6 5  I F  M < > 1  T H E N
6 7 7 0  I F  L = I  T H E N
6 7 8 0  I F  L = 2  T H E N
6 8 0 0  R E T U R N

[loss S000-8800

85

RETURN
LE T WW=(W8-145 )
LE T WW=(018-143)

GO T O  1 5 4 0
GO T O  6 7 6 5

LE T WW=( WI — W3 ) :  G O  T O

LE T 1 6 4 = ( W 3 - 1
,
4 5 )
LE T WW=(W5-146 )

RETURN
LE T WW=(148—W7)
LE T W 1 4 = ( ‘
,
4 8 - 1 4 3 )

Hold the logic to instruct the SoKcy in the finer arts of
Noughts and Crosses, You'll find it a mean opponent

Linos 1000-7435 T h i s  is the data controlling the player's move

9 0 0 0  I F  E = 1  T H E N  G O  T O  9 1 0 0
9 0 1 0  I F  E = 2  T H E N  G O  T O  9 2 0 0
9 0 2 0  I F  E = 3  T H E N  G O  T O  9 3 0 0
9 0 3 0  I F  E = 4  T H E N  G O  T O  9 4 0 0
9 0 4 0  RE TURN
9 1 0 0  I F  C = 1  T H E N  I E T  ) 0 1 = 1 3 2
9 1 1 0  I F  C = 2  T H E N  L E T  X X = 9 0
9 1 2 0  I F  C = 3  T H E N  L E T  X X = 4 8

r 7 0
i p  
0  
L
E
T  
1
<
$
=
"
X
"

-
.
0
1
0  
G
O 
S
U
B 
7
1
5
0

2 0  G O  S U B  9 0 0 0
1
7
0
3
0  
G
O  
T
O  
1
1
4
0

7 0 5 0  L E T  H S = " 8 " :  L E T  J = J + 1
7 0 6 0  G O  T O  7 2 0 0
7 1 0 0  L E T  HS = S TRS  ( P / 2 0 )
7 1 1 0  L E T  1 = 1 :  G O  T O  7 2 0 0
7 1 5 0  F O R  T = I  T O  4
7 1 6 0  L E T  H S = " 9 "
7 1 7 0  G O  S U B  ( 7 2 5 0 + P )
7 1 8 0  N E X T  T
7 1 9 0  R E T U R N
7 2 0 0  F O R  T = I  T O  4
7 2 1 0  G O  S U B  ( 7 2 5 0 + P )
7 2 2 0  N E X T  T
7 2 3 0  RE TURN
7 2 7 0  L E T  A S ( T , D , E , 6 ) = H S
7 2 8 0  R E T U R N
7 2 9 0  L E T  A S ( C , T , E , 6 ) = H S
7 3 0 0  RE TURN
7 3 1 0  L E T  A S ( C , N T , 6 ) T H S
7 3 2 0  RE TURN
7 3 3 0  I F  A S ( C , D , E , 7 ) = " 1 "  T H E N  L E T  A S ( C , T
, T , 6 ) = H S
7 3 3 5  I F  A S ( C , D , E , 7 ) = " 2 "  T H E N  L E T  A S ( C , T
, 5 — T , 6 ) = H $
7 3 4 0  RE TURN
7 3 5 0  I F  A S ( C , D , E , 8 ) = " 1 "  T H E N  L E T  A S ( T , 0
, T , 6 ) = H S
7 3 5 5  I F  A S ( C , D , E , 8 ) = " 2 "  T H E N  L E T
, 5 — T , 6 ) = H S
7 3 6 0  RE TURN
7 3 7 0  I F  A S ( C , D , E , 9 ) I "  T H E N  L E T  A S ( T , T r
, E , 6 ) = H S
7 3 7 5  I F  A S ( C , D , E , 9 ) = " 2 "  T H E N  L E T  A S ( T , 5
— T , E , 6 ) = H S
7 3 8 0  RE TURN
7 3 9 0  L E T  R = V A L  A S ( C , D , E , 1 0 )
7 3 9 5  G O  T O  ( 7 2 5 0 + P + R * 1 0 )
7 4 0 0  L E T  A S ( T , T , T , 6 ) = H S
7 4 0 5  RE TURN
7 4 1 0  L E T  A S ( T , T , 5 — T , 6 ) = H S
7 4 1 5  RE TURN
7 4 2 0  L E T  A S ( T , 5 — T
1
T , 6 ) = H $
7 4 2 5  R E T U R N
7 4 3 0  L E T  A S ( T , 5 — T , 5 — T , 6 ) = H S
7 4 3 5  RE TURN

1

A t a , 0



I F  C = 4  T H E N  L E T  X X = 6
LE T Y Y = 1 1 9
I F  D = 1  T H E N

9 4 5 0 I F 0 =1 .  T H E N LE T XX=XX4-15:
19

10
Romantic Robot 82

9 4 6 0 I F  D = 2  T H E N LE T X X = X X
4
- 1 0 :

' 4 4

35
16/48 Magazine 81

9 4 7 0 I F D = 3  T H E N LE T X X = X X
4
- 5 1

, 9

4
Timedata 44

9 4 8 0 GO T O  9 5 0 0

Rainbow Electronics 3
Quicksilva 9
Ram Electronics 10
Romantic Robot 82
Saga Systems 59
Silversoft IFC
Sinclair Research 35
16/48 Magazine 81
Stack Computers 44
Storm Software 44
Tasman Software 4
Timedata 44
Zeal 6666

9 1 3 0
9 1 3 5
9 1 4 0
3
9 1 5 0  I F  D = 2  T H E N
9
9 1 6 0  I F  0 = 3  T H E N
9 1 7 0  G O  T O  9 5 0 0
9 2 0 0  I F  C = I  T H E N
9 2 1 0  I F  C = 2  T H E N
9 2 2 0  I F  C = 3  T H E N

J 9 2 3 0  I F  C = 4  T H E N
9 2 4 0  L E T  Y Y = 1 4 4
9 2 5 0  I F  D = 1  T H E N
9
9 2 6 0  I F  D = 2  T H E N
4
9 2 7 0  I F  0 = 3  T H E N
9
9 2 8 0  G O  T O  9 5 0 0
9 3 0 0  I F  C = 1  T H E N
9 3 1 0  I F  C = 2  T H E N
9 3 2 0  I F  C = 3  T H E N
9 3 3 0  I F  C = 4  T H E N
9 3 4 0  L E T  Y Y = 1 6 9
9 3 5 0  I F  D = 1  T H E N
4
9 3 6 0  I F  D = 2  T H E N
19
9 3 7 0  I F  D = 3  T H E N
4
9 3 8 0  G O  T O  9 5 0 0
9 4 0 0  I F  C = 1  T H E N
9 4 1 0  I F  C = 2  T H E N
9 4 2 0  I F  C = 3  T H E N
9 4 3 0  I F  C = 4  T H E N
9 4 4 0  L E T  Y Y = 1 9 4

LE T X X =X X 4 - 1 5 :  L E T  Y Y = 4

LE T XX=XX-1-101 L E T  Y Y = 6

LE T X X = X X + 5 :  L E T  Y Y = 9 4

LE T X X = I 3 7
LE T X X = 9 5
LE T X X = 5 3
LE T X X - 1 1

AGF 8 0
Applications S/W Sp e c i a l i s t 6 1
Artic  O B C
British Micro  I B C
Campbell Systems  5 9
Cheetah Marketing  1 9
Cheetahsoft 2
Curran Comp Components . . .  51
Durell Software 8 7
Fantasy Software 2 4 / 7 4
Gem Software 2 0
Gilsott  6 6
David Husband 2 0
Incentive Software   8 1

go

LE T X X = X X + 1 5 :  L E T  Y Y = 6

LE T X X =X X 4 - 1 0 1  L E T  Y Y = 9

LE T X X = X X
4
- 5 :  
L E T  
Y Y =
1 . 1

LE T X X = 1 4 2
LE T X X = 1 0 0
LE T X X = 5 8
LE T X X = 1 6

LE T X X =X X 4 - 1 5 :  L E T  Y Y = 9

LE T X X = X X + 1 0 :  L E T  Y Y = 1

LE T X X =X X 4 - 5 :  L E T

LE T X X = 1 4 7
LE T X X = 1 0 5
LE T X X = 6 3
LE T X X = 2 1

UseIMM011411
0

Lines 9500-9520

8 6

Uses 9600-9221

I T  — L E V E L

Kempston Electronics 3 0
Lothlorien  3
Malan Associates  6 1
Microl  7 6 / 7 7
Micromania 8
Microsphere 7 3
Mikrogen 4 5
Monitor Software 3
National S/W Library  2 0
New Generation SAN 1 2 / 1 3
Phipps Associates 7 9
Picturesque 6 1
Postern   1 6
Procom S/W 3 6 / 3 8

LE T Y Y = 1

LE T Y Y = 1

LE T Y Y = 1 6

Calculate the plot position for each or the moves made in the
game

SO°  BE E P  2 , 2 9 1  B E E P  2  , 25
9 5 0 5  I F  K S = "  X" T H E N  P L O T  Y Y  X X I  D R A W  5

"IP
1 , 0 :  P L O T  Y Y 4 - 6 , X X
4 -
3 :  D R A W  0
1
- 6

_ 1 1 1
9 5 1 0  I F  K S = " 0 "  T H E N  C I R C L E  Y Y + 6 , X X , 3
9 5 2 0  G O  T O  9 0 4 0  M E M

Plot an 'X oc0 in the position calculated In the routine in
lines 9000-9480, depending on the value in a  (le, whose
turn it is).

9 6 0 0  C L S  :  P R I N T  "  3 D  4 X 4  X4 NO UG HTS  A N D
CROSSES

9 6 1 0  P R I N T  O V E R  1 ;  AT 0 , 1 ;  "

Print the instructions to( the first- t IMP user

9 6 2 0  P R I N T
9 6 3 0  P R I N T  " T O  E N T E R  Y O UR MOVE T Y P E  I N  A

THREE D I G I T  NUMBE R: —
1ST D I G

2ND D I G I T  —  ROW
3 RD D I G I T  — CO LUMN

9 6 4 0  P R I N T  :  P R I N T  "  ( F O L L O W E D  B Y
E R ' ) "
9 6 5 0  P R I N T  * 0 ; "  P R E S S  A N Y  K E Y  T O  S T A R T
GAME
9 6 6 0  I F  I N K E Y S "  T H E N  G O  T O  9 6 6 0
9 6 7 0  RE TURN 111.1

1
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apesd  n
the crocodile
Our intrepid explorer is
forced to leap across
rivers on stepping-
stones, cut his way
through trees,
swing over a
fire-pit and
by-pass a
flame-
throwing
dragon

JUNGLE TROUBLE
Another great quality game fro
the house which brought you
HARRIER ATTACK and
SCUBA DIVE
DURELLsolTWARE
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p
s

available f rom

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

or order direc t  f rom
CASTLE LODGE. CASTLE GREEN,
TAuNION, SOMERSET TA1 LIAB
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CASSETTE TITLES

7
1

all the time
harassed by

falling coconuts,
rampaging apes and
ravenous crocodiles!

1

_
Overseas—ct; -storners Drease allow-rt We extra-



Picture a giant office-cum-
bedroom infested with 50
computer terminals atop
plush desks and scattered
higgledly-piuledy around the
expensive, carpeted floor.
The machines are powerful
Sage IVs. It's here games are
developed, to be squirted
down to the host machines —
such as the Spectrum. It's a
jungle where Imagine
employs close on 100
programmers. technicians,
artists and musicians. It's
even home of games whizz-
kid Eugene Evans.

Bruce Everiss is a 26 year-
old smooth, silk-suited.
micro-veteran and he's
Imagine's operations
director. We asked him
what's coming along
Spectrum-wise. "We've got
three more titles on the way
over the next month or so,
Cosmic Cruiser's a space
game and BC Bill's a cutie
game about a prehistoric guy
who lives in a cave and has to
catch his food. The thing that
both games have in common
is very good graphics and
sound."

So what's the best-seller on
Spectrum? "Well, it's always
the latest title. We've just
brought out Pedro and it
seems to be getting into some
people's charts. Overall. I
think Arcadia is the biggest.
By a large margin most are
for the Spectrum, but this
situation is changing as the
market changes.

How about the QL?
-
W
h
e
n  
t
h
e
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e  
a
r
e  
l
o
t
s  
o
f  
Q
L
s

out there. obviously it will be
natural for us to write for it
— because we've got lots of
68000 experience. In fact, we
do have products we could
adapt for the QL — but we'll
have to wait and see. There's
no point in letting the cat out
of the bag."

Pedro was the first Imagine
games cassette to feature a
jazzy new inlay card and
apparently the presentation's
going to get better all the
time. "A large number of
small things came together at
once. They've got screen
photographs and a game
description. We've gone to
fifth colour on the front side
( vastly improving the
appearance and adding a
fourth flap). They've got a
programmer profile, company
profile and very extensive
playing instructions. All sorts
of things. Everything that
anybody could possibly put

Controversy surrounds imagine Software — love 'em or hate 'em, you can't ignore 'em. Paul
Walton rattles some skeletons in the company of Bruce Everiss.

That was interesting,
because much of Imagine's
business now seems fraught
with secrecy and intrigue —
perhaps it's the price of
success. For instance, there's
the Marshall Cavendish
affair where Imagine was
going to produce games to
accompany Input magazine.
Eventually the project was
dropped. Everiss counters
rumours that they were late
and the product wasn't up to
scratch. "The idea was that
each fortnight it would have a
game on it for several
machines. But the original
concept was that these should
be average run-of-the-mill
games. As we started
developing the games. we put
them out to be play-tested —
which involves comparing
them against the reviewer's
favourite game. So the games
were enhanced and enhanced
and so on. so that in the end
they became so good that it
wasn't worth our while
putting them though Marshall
Cavendish."

Imagine has been active in
trying to stamp out software
piracy. The company mailed
out a letter to magazines
asking them to be careful not
to publicise or advertise any
offending material. Did it
work? "I think that some of
the weeklies are filtering their
adverts more thoroughly and
the Advertising Execs have
acted quite strongly to
support our point. The
trouble is that we only have
so much time and money to
put into things — and we
can't spend all our time trying
to wipe out piracy.
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we can. The Guild of
Software Houses won't let us
join; if we were in GOSH
then obviously we could all
work together — sort out
common problems. But I
think we're too big for them. I
think that they want to keep it
as a small, mutual back-
slapping organisation really."

Finally, there was the
question of the new
company's logo — is Imagine
being renamed? "Ah yes. the
Creative Technology Group
Ltd. That's the name for the
overall organisation that
we're intending to put in with
Imagine Software. It's the
name of a company that
Imagine would eventually
become. That's the concept
— but it's not actually put
through yet." U s
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together on an insert card —
we've done it."

Talk switched to the •first
you see it, then you don't,
price reduction to under the
E4 barrier. What kind of
planning went into such
nervous pitching? "We knew
that dropping the price would
increase sales, but what we
hadn't bargained for was the
industry reaction — which
was universally
unfavourable. from both the
distributors and other
software houses. The feeling
was that if we did do it, it
would upset the marketplace
to such a degree that it would
put many smaller software
houses out of business.

"What we're concerned
with is giving the customers
value for money. The average
price of a computer game in
this country is E7.20, and if
you look at Valhalla and
Alchemist it's fairly obvious
where the value for money is.
On the other hand, it's now
possible to write a fairly
simple game in a week —
which obviously you could
sell for i1.99. or whatever.
That's what Mastertronic are
doing."

So. what about Imagine's
next range of games — the
Megagames — at around the
E30 mark? "Looking at
Bandersnatch, which is
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coming out sometime in the
Summer, its already
beginning to look like it's
going to contain three man-
year's work. We've got 17
people working on this
project — and at E30, there's
going to be so much there
that it's still going to be great
value."

Anybody in the know at
Imagine gets a little cagey
when you ask about the so-
called Megagames — and
even Everiss isn't saying that
much more. "The thing about
it is that the game is so big
and complex and involved —
and it contains several new
areas, things that have never
been done before. We aren't
going to release it until ifs
perfect — the only analogy
that we can use without
giving the game away is that
it's going to make anything
that's gone before look like
Noughts and Crosses.

"No-one's even seen them
yet! They're so secret that
most people at Imagine know
nothing about them. Even the
people who are working on
the project only know
sufficient to do their own
piece of the work — we give
them information on a 'need
to know' basis. What we're
worried about is somebody
else finding out what we're
doing and emulating it."
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ARTIC COMPUTING LTD
Main Street. Brandesborton. Outfield V025 8RL

Cheques and Pas  payable to Attle Computing Ltd
Dealer enquiries welcome
Access and Barclaycard welcome

wANNiNG These programs are sold according to
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