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Imagine a ferret in a hardware shop

Not something you'd forget. That's how the
Linkword System helps you remember that the
Spanish for "hardware shop" is "ferreteria".

You'll remember that the French for "fish" is
"poisson” by imagining poisoning your pet fish.

Using Linkword you'll learn over 350 words in
only 10 hours, that's a quarter of the time it
would normally take. Enough for holidays,
business trips abroad or help with homework.
Start from scratch, and it's amazing how quickly
you learn a basic grammar and vocabulary.

SiIverson Ltd. London House. 271/273 king Si. London W6 912

Linkword courses in French, German and
Spanish are now available from Silversoft for the
48K Spectrum home computer, and there are
more to come soon.

They 're the biggest thing in languages since the
Tower of Babel.

to  Slheemilll l i d ,  Londe*, H om e . 171 2 / 3  k ing " m a w s  9 1 . / .  l e l  01- 741

M a w  . a d  r e a c h
t  IZAS r u b  pit..5111)

rat-lime P I  I
, I s t  tp ie sse  k I W I  m .  U . , .  V I M

N a m e

Addrew,

P
l
e
•
I
c
i  
a
l
e

G a i n .  N p a l l i t A  C O O M m t ,

;m ind*  l Nahersoll I  id



A

111L AT 7
- .
TrIE
S

25
Spectrum Control Penny Page
looks back at Project 2, inviting
Christopher Ashford to play piano
on the Spectrum.

37
ZX Phone Home Computerised
bulletin boards are the next 'big
thing' claims
SQ Factor
— find out
how to get
hooked up
to a phone
fast.

49
Getting Attached To Printers
Accessing the entire Spectrum
character set on a professional
printer is no mean feat — without
Dilwyn Jones' help that is.

63
Unzipping ZIP Now you've got
your ZIP compiler, Simon
Goodwin details its operation.

75
Interface Zero Throwing chips to
the wind, Simon Goodwin comes
up with the goods on a joystick
interface you can build.

• HE BAICH
29
The Luck Of The Draw For all

you Hi-res artists, Henry Bu
looks in general at the s t a t e - o f - t h e -

-th
art and, in particular, British
Micro's Grafpad.

Thrills From The Quill Fed up
with playing other people's
adventures? Thomas Green takes a
look at a package that allows you to
write your own.

43 [01
.
T

A Process of Philosophy Why
did Sinclair Research abandon its
favourite processor when
starting development of
the QL? Answers
to this question
and
others
inside.

R I   A r i a l
Frontlines  5
Bags of news and views on all
the latest hardware and
software.
Top 20 Games 1 4
June's chart-toppers as voted
by you the readers.
Forum 1 9
Speak up for yourselves — this
is your letters page after all!
Spectrolysis  2 1
Negotiate streams and
channels with Ian Beardmore.
Back Issues 3 3
If you've missed out on our
earlier editions, fill that gap in
your life.
A Chance Encounter  3 4
Toni Baker puts back the
'random' in RANDOMIZE
Spectrum Soft 5 2
Chiltern Computer Club took
the latest software up into the
hills to give us their unbiased
(and panoramic) views.
Rumbles 5 6
Ron Smith, software sleuth,
reassembles the rumours.
Subscriptions 6 2
Don't blame us if you miss a
copy in the shops, take a sub.
Paper Data 6 9
John flenley checks out the
current bookshelf offering for
the DIY buff.
INPUT/OUTPUT 7 7
Make friends, publicise your
club, swop your software.
Program Power 7 8
Peter Shaw invites you to tap in
his latest masterpiece.
Circe 8 8
Phil Manchester unveils the
secrets of Valhalla with Jan and
John Peel.

Crsvor photogr aphy
by l a n McKi nnol i
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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 difficutty 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

hitn ....A.M . h. t h m i s o  61P fl 1o fe.9S 1a Cheetah-POI La . 24 h v Sire.? London M .  I A 11433 4733
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AFTER THESE,
THE REST IS KIDS STUFE

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.

1.6.95 at all
good stores.



Programmable Interface

A G F
JOYSTICKS

w u  g e i m m •  _INTERFACES

RomSlot
Now is  y our chance t o  enter t he growing wo r ld  o f  ins tant
loading games

All ROM Cart ridge software can be keyboard controlled so a
joystick is not essential.

Only high qualit y  programs are available on RO M and soon a
whole new range is to be launched by Parker Games exclusively
on cartridge, for the Spectrum.

RornSlot's unique 'Game Restart ' wi l l  res tart the game at  any
time during play When no game cartridge is in use this  becomes
a useful computer reset fac ilit y  f ro m crashes o r  conventional
machine code programs.

RornSlot is  f u lly  compat ible wi t h  all other add ons via a rear
connector and is  cased and fully  guaranteed for twelve months.

o n l y  1 1 . 9 5  plus 50p post & pocking
 C . 1  wA kfi wke  CL EP I 1 9 . ,  P M  ite OST_  1 1 4 _
,
L 0 4 0 1
, e l G i S ,  S L I S 5 1
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Pt ee and neem, gm an

Node elke, oo to 30 dwye w o w  one
, a l t h o u g h  w e  
n o r t , a n ,  
d e s p a t c h  
f r o m  . .
. . L i .

welhie I  ClAlet All AGF product, ate guatenteed lot t  2 mord.s and are tuotiled On .1 1
4

NIA g m b  6ruktr iak.; AGF HartNeare Bognor Hetet gond Sussex Taiephona 102431 8331. •

Hardware programmed,  t h i s  interfac e at tains
Joystick o r  Trac k ball c ompat ib ilit y  wi t h  ALL
Spectrum or ZX81 software.

Without internal memories  or tapes t o load the
direct addressing mode offers  the fastest corn
puter response t o  c ont ro lle r mov ement  w i t h
programming being retained when the power is
off_

Eight d irec t iona l c apab il i t y  i s  automat ic ally
achieved by just setting up, down, lef t  and right

The hardware approac h is  t o t a lly  c ompat ible
with a ll key  reading techniques unlik e memory
programmed devices.

Supplied wit h  Quick  Reference Cards, t o  speed
up s et t ing t o  y o u r  fav ourit e games, demon
stration cassette and twelve months guarantee,
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Interface II
9.95
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OVERSEAS PRICES ON  APPLICATION
DEALER ENQUIRIES WELCOME



features
GRAPHIC LOCATIONS
LARGE VOCABULARY

ABBREVIATIONS ACCEPTED
IMMEDIATE RESPONSE TIMES

AN AMAZING SENSE OF HUMOUR
FULL INSTRUCTIONS ON LOADING

100% MACHINE CODE

Save Game
feature

Z80 ASSEMBLY LANGUAGE PROGRAMS
WITHOUT TEARING YOUR HAIR OUT!

Like ell computers. Spectrum has a rather irksome feature: il faithfully
follows the instructions that we actually give it paying no regard whatsoever
to the instructions we thought we have given it. in I  word: BUGS

If yoe're beginning to learn ZOO assembly language or are on accom-
plished programmer you'll epprecioto the lima end d'art that toss into
removing even tho smallest hugs At (WEN SOFTWARE we limbo change all
this and maks you a better programmer too Simply by making debugging
quicker and easier, giving you more time to creme sensational programs.

Our PHOTON contains sensible di m i l l e r  (the only Spec I rUM dis-
lissom bler that inserts lasts!) end en escape facility in order to regain con-
trol after a creole without losing your precious 'machine code. Moro
importhitify„ though. PHOTON contains a wraith that will step through
machine code routine ono instruction et a time, giving • diepley of the con-
tents of ell registers end flags before and otter the currant instruction,
mnemonics of previous instructions, stack details and interrupt system
status. So the bugs era very easy to soot since you con identify the precise
point at which the Z110 does something you didn't went it to do.

Furthermore, &whole host al excellent routines are sitting in the ROM just
waiting for you to use them PHOTON will show you how these work (step by
stop) so that you can save time end RAM when writing your programs

PHOTON is a full colour, mono driven machine con program and is
accompanied by comprehensive instruction'. Order today end twee your
hint

Send cheque/p.o. for El 015 (inc. gip onywhera) to EIGER SOFTWARE
45 Bancroft Road, Widnes. Cheshire WAS OLR

ONLY C4-50!

PHOTON
voraithidisassembler
for 48K ZX Spectrum

=  E c b
EIGEN SOFTWARE

create reality

ELECTRIC SOFTWARE
THEY SAY THE WORLD
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FIRE
AND

ICE
"Add i c t ive q u a l  i t  les 8 6 7  C R A S H

Value f o r  money 8 9 7 . "  M i c r o

Send PO/c hequeto
Electric s oftware

13 Clarendon Road
London E l i  1BZ

48K
SPECTRUM

It you we apemen my good orogrommes um otter up
to 3 5 %  roye ities  wi th up to  C2.00.0 acts•um
-
Al -
P hone  01 .247  e  s a  ( 2 4 - hour  answer  phone  serv ice ,
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Spectrum 48K

THE PROFESSIONAL
PLANNER

ANYONE CAN USE
illinieled o w l
ay •  Chef/Y*14

kievutimt

*  Perfectly programmed to produce FAST
BUDGETS & CASHFLOWS for the yeor
ahead

*  Super quick updating features include
ROLL-FORWARD so that next months
cash flow is simplicity itself.

*  Find out fast how to get that overdraft cut
down to size.

•  CASH-PLANNER's number-entry sys-
tem and displays are a delight.

*  FORGET Fussy spreadsheets and com-
plex manuals -  machine code sound and
colour with superb on-screen instructions
guide you along.

*  No need to enter endless bygone cheques
and cash payments. You know the bad
news. What about the future.

*  A minimum of typing in, plus really easy
updates will make this your favourite
planning oSSIstoori.

Allows up to 40 items at
iesemeisspeeslitwe w hi t
headings you choose
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SMALL BUSINESS

Optional trrsee copies to
priniso gins lull detailedcosh flew statement PLUS
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MAIL ORDER: £450  to DR. GONZA SOFTWARE (YS)
75 ALBERT ROAD WEST, BOLTON BEI SHW

(Enquiries: Telophooe 0104 44271)
s)

RAINBOW'S SPECTRUM
PROGRAMMABLE

JOYSTICK INTERFACE
WITH SOUND

NOW IMPROVED
*  T h e  keyboard is NOT disabled when us ing the Joystick.

*  Y o u  can have a Through Port  -  See Below
A ; hetnre ; i !
,
'
PR OGR AM M ABL E —  A l l o w s  any loystich po9t ion to represent any hey

the Board -  wattoor wdes o r  leads OF tapes.'
UNIVERSAL — E n a t s e s  use of ALL Soilwaee
AM PL IFIED SOU N D  —  Internal m icro -ch ip  amplifier bootas Spect rum

beep with  sm o t e  connechon to  ear o r m ic: so cki-
.EASY T O U SE —  A l l  royst ick posit ionS are p rog rammed 9 m p ly b y
selecting loystick position pushinq desired key
spectrum releasing loystick and then the key

ADAPTABLE — A c c e p t s  diagonal positions

ONLY E24
Extra for 1
Through Port- E3
plus El p&p.
This is a top quality product with guarantee
Send Cheque or P.O. to: Rainbow Electronics

Glebe House,South leigh,Witney,Oxfordshire OX8
Tel. Witney (0993) 5432 y . s .
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CHEER UP
HARD COPY

Cheltenham-based
Euroelectronics has
produced a piece of
software for Spectrum
owners called Copy
Four, that will allow
users of the company's
ZX LPRINT Centronics
and RS232 interfaces to
reproduce four colour
printing on the MCP 40
and Tandy CGP 115
printers.

There are two versions
available. for £5.50
each. The first is in
Machine code for the
issue 3 model, while for
owners of earlier models
or other manufacturer's
interfaces the other
version is written in
Basic_

Phone 'em on 0242
582009.

There's still some
confusion surrounding
the anti-copying system
developed by Jim
Lamont, of JCL Data —
that's the one that was
banned by the Ministry
of Defence when a
patent was first applied
for, because it might
have proved to be a risk
to British security.

The commonly held
belief is that the new
(post MoD) system is
only now being produced
because no patent has
been applied for —
which means that
nothing can be done to
prevent its use. This is
the view held by GOSH
(Guild Of Software
Houses) member, Rod
Cousins, who is firmly in
favour of anything that
will prevent piracy.

However. Jim Lamont

THE WRITING ON THE
SCREEN

In the Dark Ages ot the
Spectrum, the only light
pen to be had was a
nearly useless converted
biro from a company
that now concentrates or
its software.

However, two new
light pens have arrived
on the scene — one from
Trojan and the other is

manufactured by CCI.
Both are custom-made
light pens. and both are
supplied with user-
friendly software.

The Trojan Pen costs
E19.95 and is available
from PSL Marketing on
0582 591493. The CC!
costs E 15 — details on
0799 25014.

PAPERING OVER THE
CRACKS

Sometimes it's a pain to
have to order your
computer stationery well
in advance of running
out, so Moore Paragon
has launched a range of
continuous stationery
called Blue Chip which
will be available soon
through high street

LICENCE TO QUELL

stationers and computer
dealers. The first two
products will appear as
easy-to-carry boxes of
500 forms — green
music ruled for data
listing, and plain Kleen
Edge for letters and
graphics.

explains, "The current
system, for which I have
applied and been granted
a patent, is based on one
of my very early ideas".
And while it's
apparently not disimilar
to the one banned by the
MoD, it's only about 95
per cent efficient,
whereas the other was
virtually, if not totally,
'crackproof. All of
which seems to suggest
the MoD thinks national
security could be at risk
if private companies or
individuals had the
capability to storeinformation that was
beyond the reach of
government security
organisations. Perhaps
Orwell's 1984 is really
with us after all.

Mr Lamont went on to
explain that JCL Data
will be offering a

I WANT MONEY.
Those with more money
than they know what to
do with — or no money
(which is just as difficult
to organise) — may
appreciate a couple of
new programs designed
to help them sort
themselves out.

The first is Home
Budget. a package that
sets out to enable people
to keep track of finances
and build up a file of
incomes and
expenditures. These can
be used in 'what if"
calculations, and income
and expenditure can be
produced in clear
tabulated form or as a
bar chart. All data can

complete service to
interested companies, by
supplying them with the
'basics' of the system he
is allowed to sell — for
which they will pay a
fee, and from which they
will be able to produce
their own, customised
devices. He says. "Once
this has been done,
companies must return
two copies of each
system to us, by post
One will be retained.
unopened. to prove on
which date it had been
implemented. and the
other sent to the Trading
Standards office. After
this, anyone caught
trying to break the 'code'
(so to speak) will be
taken to court by JCL
for breaking patent
regulations." Any action
would be paid for out of
the previously collected

be logged for date and
time and is security
coded by the user. For
more information, chase
up Kuma Computers Ltd
on 07357 4335.

The second program.
from Sinclair Research.
is called Which? Tax
Calculator. It's a
personal tax program
that will reckon
accurately the true
amount of tax owed for
the 1983-1984 year. It's
been written to include
all relevant basic UK tax
rates and allowances and
is divided into three
sections: the first defines
personal circumstances
and job earnings.

licence fees. So far,
JCI's device has
attracted favourable
attention not only from
GOSH, but also the
Trading Standards
Office, the Consumer
Protection Bureau and
the Fraud Squad.

The software industry
is already showing
interest in the device, in
particular some tape
duplicating companies.
BB Magnetics, for
example, has already
applied for, and been
granted, a licence. And
A&F Software is
currently customising the
system for its own use.
M a ' s  Mike Fitzgerald
says. "We've tried it,
and are quite happy.
Anything that prevents
or discourages piracy
must be a good thing for
thc industry as a whole."

including overtime and
fringe benefits: section
two contains questions
on additional income like
pensions, social security
benefits and investment
income: and the third
covers personal
allowances and
outgoings.

The package is priced
at E 12.95 and comes on
cassette with a 59-page
reference manual
.
. I t ' s

available mail order
from Sinclair Research
Ltd (phone 0276
685311) and through
selected retail outlets.
You never know —the
cassettes might end up
tax-deductible!

MARVELLOUS NEWS
All fans of Marvel
comics, capes at the
ready, *cos it's
Superhero time!
Adventure International
(UK) Ltd is launching
the first graphic
adventure computer
game featuring the
Incredible Hulk.
Adventure International
in America has signed a
licensing deal with the
Marvel Entertainment
Group to produce a
series of software
adventure games
featuring such Marvel
superfolk as Spiderrnan.
Captain America and, of

course, the Hulk.
Mike Woodroffe in

the UK office explains
that "Marvel will
produce a comic to go
with each game. The
storyline is left at a
certain point and you
have to go to the tape to
continue the adventure."
At last we'll have the
chance to actually take
part in the adventures.
and as Mike Woodroffe
points out "the potential
is tremendous". This
could really be
something to look
forward to...
st
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ANTICIPATION OVER
For all o f vcu out there
who've been waiting
with breathless
anticipation for the
results of our Ant Attack
Competition from issue
2, here they are at last.
Our first-prize winner
was Michael Kipling
from London and he was
invited up to Prism's
luxurious offices to
collect his prizes.
Needless to say he
wasn't expected to cart
the whole lot home on
the tube. but he did just
about manage to take the
hardware with him.

We thought we'd
better question him on
how he managed what
we considered to be a
pretty awkward game
and his reply was: "Well
it took me about a week
to get through all the
levels, and then on the
phone-in day it took four
hours to find the box
marked AMMO".
That's pretty fast: if he
keeps that up hell
probably be through the
software prizes in a
couple of months!

Pictured here are
(from left to right) Bruce
Sawford. our Managing
Editor. Roger Munford,
our manic Editor.
Michael himself and.
finally. Bob Denton.
Managing Director of
Prism.

Three other people
win prizes of E100 worth
of software and they are:
.1 Caney of East
Colchester, Essex,
Matthew Spasioni of
Leicester and Richard
Ovis from St. Albans.
Could these three write
to us confirming their
addresses. The following
25 winners each receive
a year's subscription to
this wonderful magazine
and we'd like them to
write into us with their
exact addresses and
information on when
they'd like their
subscriptions to start.

Here goes... David
Green. Sheffield:
Christopher Hall,
Belfast: Mark Suman
(unintelligible address):
Ian Kerns. Hayes,
Middlesex: David

ITS ACE!

Hey.  w o w !  The Pro Ace joystick is pr i ced at
£12 . 95  and l i t says Morel is r obustl y  c ons tr uc te d
with par ti cul ar  em phasi s  on i ts ease of use.
Ther e 's  a centr e  Fi re but ton pl us a dua l  acti on
Fire but ton on the  fr ont of the base for  left- and
r i ght-hand pl ayi ng ( j ust call  m e Andy  Dextr ous).
The sw i tches on the  Pro Ace have been
destr ucti on tes ted to over  a m i l l ion s i m ul a ted
oper ati ons l and 38  w or n-out  fi nger s?!?) a nd this
al lows Sum loc k Mi cr ow ar e  the c onfi de nc e  to
dish out a tw o year  r epl acem ent w ar r anty  on the
'stick.  The  Pro Ace can be used w i th any
's tandar d S pe c t r um  joystick i nter face; w or d
has it ther e 'l l  soon be one  com i ng a l ong fr om  SM
them sel ves.  You'l l  get a Pr o Ace e i ther  thr ough
mail or der  di r ect fr om  the c om pa ny  or fr om
sel ected retai l  outl ets.  Ri ng Sum l ock on 081 -
834  4233 ,

LAIINTP INE

Thompson, Nazeing.
Essex: David Saunders.
Nottingham; Mike
Often, Framlingham,
Suffolk: Nicky Rutter,
Whitley Bay: Philip
Daniels. Shanklin. IOW:
Paul Mark, Hull:
N Emery. Leeds, Mr
Lamb. Aylesbury: Mark

VEGETABLES FIGHT BACK
With everybody fed up
to the back molars with
invading aliens, it's now
the turn of marauding
vegetables. Difficult as it
may be to believe, after
Revenge al the Killer
Tomatoes. comes
Vegetable Crash from
Kuma.

It's a machine code
program that runs on the
48K Spectrum and the
scenario goes like this:
you are being attacked

The Essex Exhibition
Centre is planning to
hold a home computer
fair at the Old St John
School, Chelmsford, in
the next couple of
months. Says organiser
Lance Feller.
"Exhibitors won't have
to pay to attend, but
visitors will probably he
charged p e r  head".

Mr Feller was also
responsible for
Chelmsford's first
business computer fair
back in April. when

Little, Belfast; Michael
Wiecko. Wrexham,
Clwyd; Vincent Kelly,
Northwood Hill: Chris
Desilva, Bedford; Colin
Konpyrka. Maidstone;
Alan Brigman. Bristol:
S Hart, Goldthorpe.
S Yorkshire: Robert
Beckwith. Northampton:

by battling vegetables
and under fire from
exploding seeds. You
have three lives and
there's nowhere to hide
— so watch out that
those crazy carrots don't
break ranks and try to
crash into you.

At £6.95 this may
sound a bit 'weedy'
(rude Ed.). but anyway.
it should be available
from all well-fertilised
micro stores.

FLOODS OR
FAIR WEATHER

approximately 300
visitors attended. He
says, "This show wasn't
quite as successful as
we'd hoped, because we
had one problem after
another. On the previous
night a burst pipe caused
a major flood. and I was
working until four in the
morning mopping up the
mess."

If you fancy a day at
the fair, you can catch
Lance on 0245 252900.
But don't forget your
Wellington boots!

Michael Church,
Camden Town, London;
Andrew Watt, Solihull;
David Salem. Liverpool:
and could Daniel
(Something or another)
from Leatherhead and
Brian (Whatshisname)
from Orpington contact
us as soon as possible.

A SERIOUS
VISION

Visions. of London Wh.
has recently launched its
first business package for
the 48K Spectrum.

Oddly named Sei File.
the package consists of a
Program Generator and
a Report Program
Generator. The former
allows you, without any
knowledge of Basic, to
create a database of a
structure and design that
you can tailor to
personal requirements.
The second program in
the package. the Report
Program Generator.
allows you to access
your database and
display it in various
formats.

There's two ways we
can look at this: either
games software houses
should stick to games
software, or Visions was
offered something so
good, the company
couldn't refuse it.
Whichever, Visions
(Software Factory) is
selling Sei File at
,E19.95, the company's
phone number is
01-748 7478.
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Regular visitors to the
West End of London
will probably remember
the famous 'green'
Games Centre shops.
These stores sold all
manner of toys and
games, from D&D to
Dominoes and
Computer Battleships to
Ruble's Cube — until
one day. an acute
cashflow problem caused
the closure of all
branches,

But here's the good
news, for store numem
uno in Oxford Street has
recently been taken over
by the Virgin Empire.
Yes. in the turbulent
wake of the Virgin
'cross-the-Atlantic-for-
under-a-ton' scheme,
multi-millionaire tycoon
Richard Branson has
decided to launch his
own Virgin Games
Centre.

The store looks
surprisingly similar to
the way it did before.
The bottom, or ground.
floor is stacked with the
usual toys and games.
but the top has been

YOU DIRTY RAT

Now get dis. Da latest
game from da
Melbourne House mob
is called Mugsy and it's
da first gangster game
wid comic-strip speech
in da language of da
great days of Chicago in
da 1920s. Just ta give us
bored or journalists a bit
uva surprise like.
Melbourne House sent
da boys around wid da
review copies. Jeel
when da two lads wid da
violin cases walked in,
our receptionist just hit
da ground. Ah mean.
dese tings just don*

taken over by the home
computer department —
obviously because Virgin
already has interests in
that direction_

Checking out the
shelves of the upstairs
dept. one can't help
noticing an obvious lack
of plugging for Virgin's
own-brand software.
Apart from a few copies
scattered amongst the
racks full of rival
product, the only push
for Virgin Games is a
small poster pinned to a
pillar. The computer
department's Les Baker
said this was because,
"we're going for new
releases rather than just
our own games" — a
refreshing lack of bias
indeed, and probably
good commercial sense
to boot.

Once the centre has
become more
established, the plan is to
move away from the
VCS-type machines and
concentrate on the home
market. Wise people.
There are also going to
be special offers where

happen in Rath bone
Place_

Da game has bin
designed using da
Melbourne Draw utility
program and de aim is ta
be da toughest an' most
powerful mobster in
town, Ya buy da mob's
artillery and ammo,
bribe da cops, organise
da protection rackets and
most important, makka
lotta dough. Mugsy costs
E6.95 and works on da
48K Spectrum. Don' a
miss da review soon inna
da mag — or dere'll be
trouble! OK!!

you get 'nine for the
price of five', or
whatever. If this pilot
store is a success, then
Virgin hopes to open
similar centres in other
areas of the couatry.

The Virgin Games
Centre is only a couple
of doors away from the
Virgin Megastore at the
Tottenham Court Road
end of Oxford Street.
Find out more by going
there —or 'phoning 01 -
637 7911.

Still on Virgin ground.
the games company has
recently been expanding
its operations. In a major
change of strategy.
Virgin has decided to
become more than a
mere publishing house.
"We have decided to
create a small team of in-
house programming
talent to develop unique
creative software," said
a spokesman. If you
think you've got it — and
Virgin want it — pop
round to 61/63
Portobello Road,
London WI I and cherk
it out,

EXPANDING BOUNDARIES
WH Smith is planning to
extend its range of
Computer Shops by the
beginning of September
this year. The company
describes these shops-
within-shops as having a
'relaxed' atmosphere
where you can sit in
comfort at console units
and use complete
systems — as well as
being able to make full
use of the computer
staffs expertise. John
Rowland, the
Merchandise Controller
for Smiths. says "We
want people to be able to
try out the hardware for
themselves and have the
opportunity to discuss
and compare the various
computer specifications
and software packages
with our specially
trained staff." Another
idea is computer
exhibition evenings to
demonstrate the specific
use of computers and
peripherals.

Of the company's 355
retail shops. 0  will
contain Computer Shops
and 220 will have 'know-

7

PEEK WHEN YOUR
SPOKEN TO

Micr o Com m a nd is a new  speech r ecogni t i on
system  tha t  can be used ini tial ly w i th gam es,  but
after  a bi t of pr acti ce  you can use this r outi nes
pr ov i ded for  system s of your  ow n desi gn.
I nc l ude d in the package  is an i nter face,  a
m i c r ophone  and a cassette  conta i ni ng var ious
pr ogr am s r angi ng fr om  an i ntr oducti on to
s pe e c h r ecogni t i on thr ough to a gam e cal l ed
S he e pta l k  w hi ch has you r oundi ng up s he e p by
giving ver bal  c om m a nds  to a s he e pdog!  Mi cr o
Com m a nd has a r e c om m e nde d r etai l  pr ice of
£ 4 9 . 9 5  and is avai lable fr om  hi gh str eet shops.
In case of di ffi cul ty  call Or ion Data  Ltd on 0 2 7 3
6 7 2 9 9 4 .

how departments by
September this year.
New Computer Shops
are being opened at
Bolton, Chester,
Coventry, Derby,
Lewisham, Oxford.
Preston, Southend,
Sunderland. Watford
and York; and •know-
how' departments will
appear at (take a deep
breath) Basildon,
Bedford. Blackpool,
Bournemouth, Bradford.
Chelmsford.
Cheltenham, Colchester
Crawley, Guildford,
Hanley, Harlow, High
Wycombe, Ilford, Luton.
Peterborough, Putney.
Nottingham, Richmond.
Slough. Solihull.
Stockport. Sutton,
Swindon. Woolwich and
Worthing. Computer
evenings are planned for
Birmingham. Cardiff,
Glasgow. Kingston.
Leeds, Leicester.
Liverpool, London
(Holborn Circus and
Brent Cross),
Nottingham. Reading,
Southampton and
Swansea. (Whew')

TO HELL
WITH
SOFTWARE
Richard Shepherd
Software, revealed
recently in YS as the
recipient of one of our
coveted Strangled
Turkey awards
has launched another
game in its 'Adventures
I nto I m agi nati on
*  s e r i e sThe offering, entitled
The Inferno is based
around Dante's concept
of Hell —as laid out in
his book, Inferno.

Hobbit fans will
probably feel at home
with the interactive
characters. Here.
however, the idea is
taken one step further in
that any character may
befriend y . or  become
your enemy.

The Inferno was
released on June 1st. and
retails at E6.50 for the
48K Speccy. More
details from Richard
Shepherd Software, 23-
25 Elmshott Lane,
Cippenham. Berks.
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GRAFPAD
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Now you too can have the benefit of drawing your own applications by the simple use
of our NEW ZX Spectrum version of Gmloadt

THE GINWPAO comes complete with Cassette
Programme. Special Key boet  Overlay, Plug. Light Pen
and, of course, a cornoret tnnt ie manual lull of tips and

instructions a l l  at the Jsual np fp l e y  expected from
RMSH MICRO!
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AS MANY USES AS YOU CAN IMAGINE
our easy manual, then, in

be able to utilise as you
Think best!

STARTING UP is
le Connect the
switch on your

trum and connect
the cassette player, type

'LOAD" and press
ENTER, then start the
cassette player, place
the keyboard overlay,

by the lime you are
ready, the "MENU" will

flash on to your screen!
Usage'
) 
W e l
l  
t h
e r
e  
i
s

E PRODUCT that will
your skills and give

..nu endless hours of
excitement'

AMMO

•  N

BRITISH MICRO
A HEGOTRON GROUP COMPANY
Unit 02, Pentold Works,
Impenal Way, W8t1Ord, HEATS WD24YY
TEL (0923)48222. TELEX: 946024

aunt IMF a  R ill i t  An n  V R S i fl N

*  Dealer Inquiries welcomed
*  Special discounts to educational

authorities & government
departments

*  Export inquiries invited • M •

OW TO ORDER
BY TELEPHONE: (0923)48222
,t V E  an American E mote
Etarclayeard Diners Club or Access Card
rioider sonply telephone us givrog your
Gard No.. Name. Address and item(s)
requaed and your order will be
despatched within 48 hours
,

Post to BRITISH MICRO. UNIT 02, PENFOLD WORKS. IMPERIAL
WAY, WATFORD, HEATS. WD2 4YY
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MODEL 9  0  COMMODORE 64
I v.0  require details of the above

versions please tick

O
t
y

Ilem
Graload Complete

Ex VAT
C125 00

Inc VAT
C143 75

Postage, Packing & Insurance
I enc lose my cheque for /PO E   T O T A L

Address above must be the same as Card Holder

my POST;
Simply fill on the coupon enclosing your
cheque/PO made oayabie to BRITISH
MICRO or vie  the sw a t !  Secbon tor
creW Card H. 0
,
1
,
•
,
••• 
p o s t  
t o  
t h
e

addiess b o k
,
w
OVIERSEAS ORDERS:
Pleasp add L iu  pot dern ordived

CS 00

Total

I prefer to pay with my American Express, Barclaycard, Diners Club,
Access Card.
(Please delete whichever is not applicable)
Card No.
Signature
Name
Ad d r e ss

YS



Outperforms any Spectrum interface
The unique Turbo interface tnDfrl Ram gves you all these

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

kw standard joysticks. PLUS full expansion bus at rear
*  Compatible with Kempston and Protek protocols
•  WaiG with latest Quickshot Mk II auto rapid-fire joysticks!
*  Choice of Rom cartridge or tape cassette software.
*  Instant program loading with cartndge software.
*  Built-in power safety device - unique to Ram Turbo.
*  RAI one year guarantee.
*  Immediate availability- 24 Hr despatch on receipt of

PO./ credit card details (cheques - seven day
*  Incredible value - only £22.95_

So don't wart 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
GU 1,3 SPA

TURBO

Please send me:
S pec t rum TurboInterface(s)at£22.95

+ p +  p (overseas orders L3 p+p)
QuiCiGhOt II Joystick(s) at £9.95
(Only when purchased with Turbo— normally L12.95 + .t.I p

I enclose cheque/postal order or charge my Access/Visa tor

r 3 1 = [  1 1  I  I  I  I  I  I  I  I  I 1
Name
Address

T e l Y S 7

To: Ram Dectrorics (Reel) Ltd, I06 Fleet Road, Fleet Hampstwe GU 13 SPA.
—  —  —  e f f = b  • • 1 1 = .

Trade and export enquiries welcome.



POPPING THE QUESTION
So you think you know a
lot about pop music —
huh? Well, here's a
package from Bellflower
Software that could
stretch the cells just a
little. It's called Stuart
Henry's Pop Quiz and is
available for the 48K
Spectrum.

Radio Luxembourg
disc jockey Stuart Henry
has sifted through more
than 750 questions on
pop music —from the
Beatles through to Boy
George —and the game
can be played by either
one or two players, with
questions selected at
random over each of six
rounds.

But this isn't just a
straightforward check on
your knowledge of the
music scene. At the start
of each round the
computer plays a short
tune. then prints a blank

Its an irritating fact of
adventures that you
often encounter a puzzle
that you just can't solve.
Level 9 adventures have
always included forms
that can be returned for
help when players get
stuck and now L9 may
indeed be the first UK
firm to start an
adventure help service.

Originally every
enquiry needed a
separate written reply
and so last year the
company decided to
experiment by producing
a comprehensive clue

Ever since we announ-
ced the start of the I'S
Helpline for stranded
readers, Trouble-
shooting Pete has been
deluged with phone-in
problems_ We asked him
to report on some of the
more interesting ones.
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to expect on the first
Wednesday after issue
three hit the streets —
would I have a flood of
calls, or would the
'phone be dead? In the
event the first day was
pretty quiet, but the
activity since then has
certainly made up for it!
The problems them-
selves have ranged from
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musical stave on the
scoreboard with a space
for every note of the
tune, When you've
correctly answered a
question, you get the
chance to guess one of
the notes in that tune: a
correct answer will gain
some extra points, but
guess it wrong and ten
points are knocked off
your bonus wore,

1 sheet for Collosal
Adventure. The sheet
was sent out in reply to
all enquiries about the
game. So successful was
it that many people
wrote requesting similar
help for other games.

So now
comprehensive clue
sheets are available for
all the I 9 adventure
products and they're free
to anyone who sends the
company an SAE. The
sheets provide
alphabetical lists of' the
objects, creatures and
trickiest locations in

difficulties with pro-
grams listed in the mag.
to agonies over broken
Spectrums.

Mr Blackheath from
Taunton had trouble
with his keyboard. The
keys from Caps Shift to
Space had died on him
— in other words he'd
lost the whole of the
bottom row. It's a fault
that's caused by a cut or
break in the keyboard
membrane, usually
where it enters the PCB
connectors. You can
either fix this problem
yourself, by cutting back
the connectors behind
the break, or you can
buy new membranes for
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With a new mystery
tune at the start of every
round of every game and
questions selected at
random, Pop Quiz can
be played over and over
again. The game costs
15.75 and a donation is
being made to the
Multiple Sclerosis
Society for every copy
sold. The game is
available from WH Smith

LEVEMING UP
each of the ad' entities.
Some of the sheets have
up to 580 entries in
close-typed print but it's
still relatively easy to
look up where something
is hidden or to discover
how to solve some
puzzle concerning it.
Certainly it's a much
clearer system than the
straightforward question
and answer approach.

Send your SAEs to
Level 9 Computing. 229
Hughenden Road. High
Wycombe. Bucks HP13
5PG.

i1,20 -I- VAT from
CPC at 194-200 North
Road. Preston. Lan-
cashire. PRI 1YP, And
for all those of you out
there who have blown up
your ULAs, CPC sells
those as well — for
E5.25 + VAT, Unfor-
tunately, CPC imposes a
minimum order charge of
E5 + VAT in the UK. so
in some cases you might
have to buy a few other
bits and pieces to make
up the order.

John Hansen-Pryce. a
Speccy owner from
Woking in Surrey. asked
about keyboards for his
machine — a query that
was echoed by many of

1
1

THE DAY ZIP
GOT ZAPPED!!

Last ntonth's Zip article
died the death of a
thousand cuts when
some demon scapel
weilder decided to chop
it up and stick the bits
down in the wrong order

If you find the article
more confusing than
usual, the following
program (don't RUN it
...jus t read it!) will
shuffle the bits into the
order I intended.

Alternatively, ace
editor DOG ER
RUNFORM will spend

his weekend making
amends by slaving over a
hot photocopier. Write
in with stamped
addressed envelope. if
you'd like a free
photocopy of the article.
in the correct order.

This month's article
has been split into two
sections, so tht the last
part of the series will
appear next month. That
is. unless Doger loses it'
Simon (lingers trotted)
Goodwin

t O0  I F  p a g e = 4 7  AN D  co lu m n . . .3  AN D  p a r a g r a
p h =2  AN D  l a s t  l i n e - e r r o r s  m a y  b e  d e t e c t e
d O n c e  a g a i n  t h e  T H E N  L E T  n e x t  l i n e - = 1 1
ne  n u m b e r  a n d  a  f u l l  e r r o r  m e t e a c le t  G O  T
O p a g e  4 8  c o l u m n  2  p a r a g r a p h  4

1 1 0  L E T  p a g e =4 8 1  L E T  c o l u m n = l t  L E T  p o r e
g r a p h =3 : L E T  l a s t  l i n e = g e n e r a t i n g  i n s t r u
c t i o n s  t o  p u t  e a c h  n e x t  l i n e  i s  n u m b e r  a
r  v a r i a b l e  v a l u e  O N  A  S t a c f :  G O  T O  p a g e
4 9  c o l u m n  i  P a r a g r a p h  2

1 2 0  I F  p a g e = 4 8  AN D  c o l u m n = 2  AN D  p a r a t r e
p h =4  AN D  l a s t  t i n e = B e c a u s e  t h e  s t e p s  i r i v
o l v e d  a r e  n o t  h e c e e
-  N e x t  
l i n e = s a r i
l y  
p e

r f o r m e d  i n  t h e  o r d e r  t h e y  a r e  T H E N  G O  T
O p a g e  4 7  c o l u m n  3  p a r a g r a p h  2

1 3 0  L E T  p a g e m 4 9 : L E T  c o l u m n = 1 :  L E T  p a r e
g r a p h = 2 : L E T  l a s t  l i n e = t h r o u g h  a  t a b l e
f  l i n e s  T h i s  M e t in g
,  y o u t  
L E T  
n e x t  
l i n e =
c

an n o t  s a y  G O  T O  v a r i a b l e  i n  a  c o m :  G O  T
O p a g e  4 6  c o l u m n  I  p a r a g r a p h  3

1 4 0  I F  p a g e = 5 0  AN D  p r o g r a m  l i n o m 8 8 0 8  T M
EN  L E T  t h e  sm u d g e d  b i t = 2 6 4 . 8

1 8 0  I F  p e g e . 5 0  AN D  p r o g r a m  l i n e m 6 8 7 0  T H
EN L E T  t h e  e n d  o f  t h e  l i n e = T O  6 5 9 0 i  L E T

t h e  p r o g r a m  b e  r e a r r a n g e d  t o  fi t  t h e  g a
p a n d  m o v e  t h e  b l o c l
,
= f r o m  6 5 6 0  
t o  
6 8 7 0  
m

o ve  d o w n  4  l i n o s
1 6 0  R EM  I f  y o u  m i s p r i n t  t h i s  I ' l l  n e v e r
f o r g i v e  y o u .

Befor e you star t typi ng,  this pr ogr am  w on't  RUN
— just r ead it thr ough w i th issue 4 's  'Addi ng Zi p'
ar ticle and all wil l  be r evealed.

PHONE FOR PETE
our callers. Of the key-
boards I have used, the
Fuller FDS is one of my
favourites; unfortunately
though, the company's
customer service leaves
a lot to be desired, An
alternative to the Fuller
keyboard is Lo-Profile. a
very nice device from a
very nice company --
AM& This outfit has
obviously spent a lot of
time studying the market
and has come up with a
very good design.

Back to the more
mundane problems, in
issue two the programs
listed in Play Power had
a small problem. All the
pound symb o ls() had

been printed as backward
separators ('1. and all the
hash symbols ( *)  had
been printed as pound
signs (E.). Apologies to
those readers who tried
for hours to type in
PRINT I I ,  and who
also tried to find the
backward separator
character on the Speccy
The lines are still open,
on Wednesdays and
Fridays from 10am till
1pm and 2-5pm. You
can ask about anything
to do with the Speccy or
YS: don't expect me to
know everything (It's
rumoured he human!
Ed.). but I ' ll help if I
can. f js





the fun game
the year — Trashman.

From the moment you sit
own to play you'll be thrilled by
this exciting, original, laugh a

minute game.
Your Job may look easy to the rest

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 fatal.

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 ' I t
graphics.

With seven levels of play featuring three
attempts to finish the game (assuming you are not

a 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 13.95

FREE POST.
Bath BA2 411)

Tel: 0225 316924.

Mk.



HYPERBLASTER
You are commanding a prototype

spacecraft on a test fl ight when you
are attacked by an Alien force
Dare you test your Hyperblast and
plunge into Hyperspace/ 15 screens
Keyboard manoeuverability  of ship
and fi ring power
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REALM OF THE UNDEAD

Can you fi ght ott the vampires to
reach the subterranean dungeons  ot
Dracula's  Castle. where you release
the imprisoned v illagers and
Dracula, who must be lured to his
coffin for the fi nal chill'?
3 screens

For use with the Master
CONFRONTATION program, this

add-on pack gives you four scenarios
set in actual 20th Century Confl icts

Afghanistan Angola.  Sinai and Kent following the
German invasion in 1940

You'll find the full range of Lothlorien games at
leading record shops and good software shops
inc luding W.H Smith
-
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f•setectell rates,. &  Lightning Dealers.
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I enclose a cheque/PC made payable to MC Lothlorten-
Mease deb it  m y Acce ss Acco u n t  NO.

Rosin, at the Undead Spectrum CO LS.11.1

Special Operetiorta Spectrum 48h t11.1.11
4,,s e,,,nuW w  iiadventure game

Address

At last, educational
arcade action for the

ZX81. Fight off the
software bugs and
help Micromouse

de-bug his
programs.

Datakill available.
Fight through

the levels to the
highest score.

Hoperblastot Spectrum 4E1i E M I §

Post  Code
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•  3
•  4
•
•  5
•
•  M y  bottom three turkeys on the Speccy are:1
•
•
•  3
•
•  Yes,  I'm convinced my vote is a majorcontribution to the Editor's insanity.
IN St ick in a pillar box as quick as pos'. with your
•  envelope addressed to
•
•

•
•
•

•

Here it is again, the Top Twenty that you know isn't fixed.
Why? Because it accurately reflects your views on the
software scene.

Another useless prize goes off again this month; three
tapes are crawling their way towards David May of Chis-
wick, London W4 because our delightful Dep. Ed. pulled
David's voting slip out of the bag.

Enter the draw every issue by filling in the form below ( or
a photocopy if you don't want a magazine full of holes), tell-
ing us what your latest raves for the Speccy are. We' ll
record your choices and enter your name for the prize.
Wowee!

And don't forget about the all-time losers. Tell us the
games you think are real turkeys and you just might get a
software prize for that as well — ropey stuff, of course.

: VS TOP 20 HEADER POLL :•
• : lookmon,....dim •My top five raves on the Speccy are:
•  1
•  2
•

VS TOP TWENTY
YOUR SPECTRUM

14 RATHBONE PLACE
LONDON %VIP 1 DE

SPECTRUM



THIS L A ST  MONTHS
MONTH MONTH IN CHART
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TOP TWENTY

JOIN MINER WILLY IN HIS QUEST
FOR THE MISSING KEYS, IN 20

BIZARRE AND COLOURFUL CAVERNS.
PUT ON YOUR WETSUIT AND PLUNGE

INTO THE ICY DEPTHS IN
SEARCH OF TREASURE

ANT ATTACK AN AMAZING 3D ADVENTURE IN THE CITY OF A '
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12k-  WHEELIE1 0 MICROSPHERE

1 0  THE HOBBITc- MELBOURNE HOUSE

Q ALCHEMIST0  IMAGINE12
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1 4  3  PYRAMID
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HARRIER ATTACK
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A & F SOFTWARE

1 9 1
20 2

CHART
SEQUEL TO MANIC MINER

GO WITH WILLY INTO 60 MORE
EXCITING LOCATIONS.
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A FULL GRAPHICAL ADVENTURE IN
AN ARCADE FORMAT, BUT WATCH

OUT FOR THE GHOSTS'

A COMPLEX ARCADE/
ADVENTURE THAT TAKES

PLACE ON THE MOON

JOIN THE GRAND PRIX CIRCUIT AND
RACE SOME OF THE GREATEST

TRACKS IN THE WORLD.c
-
/  •

BASED ON THE BOOK BY TOLKIEN YOU TAKE THE
P,APTP
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OF DRAGON'S TREASURE

FARMER GILES HAS TO ROUND UP
ALLTHE EGGS BEFORE THE NASTIES
GETOUT AND EAT UP ALL THE CORN

A3D FLIGHT SIMULATION PROGRAM THAI
SITS YOU BEHIND THE CONTROLS OF
A FIGHTER PLANE

REMEMBER THE 'BIKE CHASE'
SCENE FROM RETURN OF THE JEDP

A L L  HAS BEEN RECREATED 1
A LIFE-OR-DEATH RACE AGAINST

DOUBLE-DECKER BUSES AND
MANIC HEDGEHOGS

BUILD A SPACESHIP, THEN TREK
THE GALAXY FOR RARE GEMS
AND TREASURES.

THERE ARE 120 COLOURFUL ROOMS, AND ALL YOU
HAVE TO DO IS COLLECT THE CRYSTALS T H E
TROUBLE IS ITS R A I N I N G  ALIENS'

ORIGINALLY ON THE Z.X61. THIS HAS
ALREADY PROVED ITSELF AS A

FAST-MOVING ARCADE-TYPE SIMULATION

ORIGINAL FLIGHT SIMULATION FOR
THE SPECCY BY WHICH OTHERS

ARE JUDGED

ATTACK THE OCCUPANTS OF A
SMALL ISLAND WITH THE VALIANT
LADS OF THE HARRIER DIVISION

A WIZARD PROGRAM WHICH MANAGES TO BLUR
THE BORDERS BETWEEN ADVENTURE

AND ARCADE

A FAST-MOVING ARCADE CONVERSION
JUMPING THE WALLS TO SAVE

ESMERELDA.



At last you can have real print
perf ormance from your ZX Spectrum with the
Kempston Centronics Interlaces. As the
Interlaces al low you to link your ZX Spectrum
to any of a vast number or printers with an
industry standard centronics Input, you can
choose the printer that suits your needs -
f rom high speed dot mat rix  to professional
letter quality  printers.

We rec ommend Epsons. NEC, TEC.
Seikosha, OK! Mic roline. Tandy  GPI 15, Star
DP 510 Shinwa Brother HR 15. etc.

0 3  INTERFACE E — ONLY E55.00
Simply  plug in and its ready  to
use. All operat ing c ommands

are held in an EPROM so LUST. LPRINT and
COPY can be used at any  t ime without  using
up valuable user RAM COPY will al low the
reproduc t ion of high resolut ion graphics
with Epson (or derivat ives) and SeLkosha 80,
100 and 250 Series printers Print  width
selection f rom 32 characters to full width
depending on printer used
INTERFACE S - ONLY E39.99

Visually ident ical to Interlace E but
without  the EPROM. Interface S also
recognises the LLIST & I.PR INT c ommands
and will al low print  width selection f rom 32
characters to lull width

However.  software routines will need to
be loaded before use Full screen dump to
reproduce high resolut ion graphics  is also

possible and support ing software is supplied
to operate this lacility with Epson and
Seikosha printers. The software routines that
are necessary to init ialise the interlace are
held in the printer but ler so valuable user
RAM will not be used up There is a growing
range of Business/Utility software that
inc ludes these routines. Details av ailable on
request.

Either interlace s imply plugs into the
ZX Spectrum expansion port  or interface and
is supplied fully cased with a one met re
r ibbon cable which connects to the printer of
your choice. Full instructions are inc luded
and driv ing software is supplied with
Interface S

K E MP S TO N CENTRONI CS  I NTERFACE
COMPATIBLE SOFTWARE UTILITIES.
FOR THE 48K SPECTRUM

FINANCE MANAGER (0CP) M e n u  dr iver
p ro g ra m tor all domes t ic  and business
accounting applications E 1 9 . 9 5

ADDRESS MANAGER (OOP) - Simple
index tiling system ideal tor names, addresses
etc Various search facilities E 1 9 • 9 5

FULL SCREEN EDITOR/ASSE)1BLER (OOP)
-  A llows  you lo writ e Z80 assembly  c ode us ing
s tandard mnemonic s  on lull sc reen E 1 9 . 9 5

WORD PROCESSOR (TA/MORD TWO) -
(TASMAN) A professional word processor
allowing 64 characters per line and
Incorporat ing all usual edit ing facilities E 1 3 9 0

OMNICALO (111CROSPRIRI) - The on.i
spreadsheet wntten entirely in machine code
The easy and fast way of solving any numenco,
problem Ideal for cash flow forecasting to
concrete stress analyst!
, MASTIRFILE (CAMPBELL SYSTEMS) -

g 9 - 9 5Filing and retrieval systeni for domestic Or
business use Files can be loaded and saved
independently.  Microdrive compat ible E 9 . 9 5

NOW WE CAN ALSO SUPPLY YOUR
PRINTER.

We ve looked at the printers current ly
av ai lable and have selected what  we feel is
best value tor money  in dot mat rix  and daisy
wheel  printers
EPSON R X
-
I 0  
F I T  
-  
A  
d o
t  
m a t
r i x  
p r
i n
t e
r

a l lowing lull graphics  dumping and a
choice al print ing styles Speed 100 C P.S.
Price E325 Inc. VAT and De nt i n
BROTHER HRI 5  -  A daisywheel printer
ideal tor letters. mail
shots, documents, etc Ma n y  typefaces
av ai lable by changing daisywheel
Duplicat ion facility but no graphics  Speed
Upt o l 8 CP S
Price E425 Inc. VAT and Delivery

I nte r l ace  S
Av a i l a bl e  hor n

COMP LIM R C E M I M S

All products direct trot:

FiEmpTon
MICRO ELECTRONICS LID

Unit 30 Singer Way. Woburn Road
Industrial Estate. Kempston,
Bedlord,  MK42 7AF Tel (0234) 856633
Telex  826078 KEMPMI G
All p rice s in clu d e  VAT  a n d  P &  P
Ove rse a s orde rs p le a se  a cid  E4 P  &  P
Please a llo w 21 d a ys to r cletwory
interlaces and software Pnnie rs
a va ila ble  within 48 hours

TRADE ENQUIRIES
WELCOME
OZCZEI

WH SMITH



SOME CIL
THEORY.
With regard to Andrew
Pennell's interesting article
on SuperBasic. the
provisional documentation
seems to indicate that only
variables are allowed in
SELect, so in Listing 2a you
would need to write:
1045 LET chimed' = CODE IS
1050 SELect ON chortede
1150 ON chorcede = 13

And so on. SELect actually is
not new; it's been part of the
draft ANSI Basic standard
for some time and at least one
version (for Honeywell Level
66 computers) is now
generally available. The
ANSI SELect can handle
both numbers and strings and
allows you to put expressions
on SELect statements.

Regarding procedures,
PROC (thankfully, unlike
BBC Basic) may and indeed
should be separate from the
procedure name, so line 1000
in Listing 4a should be:
1000 DEFist PROCedwre plorniat 101
Examples of calling pforrnat
are:
*m1134.651
plume priociple-1-11114m1

Dr Nigel Brown, Pisgah
Research, Dyfed

AND OIL
PRACTICE
I'd like to tell you about the
Independent QL User's
Group that Brian Pain and I
have formed. Besides being
Acting Chairman of the
group. I edit Quanta, the
group's newsletter, three
issues of which have been
produced to date.

Membership of the group is
by subscription to the news-
letter (currently E4.25 for six
issues). The contact is Brian
Pain, Acting Secretary to the
group. who can be reached on
(0908)564271. His address
is: 24 Oxford St. Stony
Stratford, Milton Keynes.
Bucks.
Leon Heller. Newport
Pagnell

MONITORING THE
SITUATION
Referring to your article in
YS issue 2 about monitor
connections for the Spectrum.
I did this on my issue 2
machine some time ago and.
although it worked. I got a
grainy picture. This was
cured by connecting a further
link between the two points
provided below the capacitor

FDRU
Is there something you're not telling

us? Wri te in to Forum, Your Spectrum,
Rathbone Place, London W1P  1DE.

on the top edge of the board
by the modulator. This links
up an earth path round the
edge of the board and has
resulted in a tremendous
improvement in the display of
all the issue 2s I've tried it on.

The places to be linked can
also be found by two solder
'pads' in the holer on the
board.
David Dram, Liversedge

MICRODRIVING
I'm putting my money where
my mouth is and have
cancelled my order for
another well-known magazine
which supposedly caters for
Sinclair users but which is in
fact full of listings suitable for
five-year olds (no disrespect
to that age group) and free
advertising in the form of
'news' without commentary
on the merits of the products
(usually including telephone
numbers and addresses for
the unwary). Beware: I am
watching. My order is now for
YS.

The main point of this
letter is the rights of users
(after all, we've heard plenty
about software houses trying
to pi otect themselves).
Tasman is one of the few far-
sighted software houses that
assists its customers in using
the hardware they own to the
full. and Campbell Systems is
another. They not only
encourage and facilitate the
making of back-up copies of
one's own valuable software
but also, by providing useful
notes, allow you to use your
Microdrives as you intended
them to be used when you
ordered them.

Of course, software houses
have the right to protect their
interests as far as commercial
piracy goes, but their
customers also have rights.
Sophisticated protection
methods seem to positively
encourage copying as it
provides the user with a
challenge. Once the
protection system is beaten,
it's only human nature to
show off one's cleverness by
handing out copies. Tasman
and Campbell Systems don't
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seem to be suffering.
Having spent a fortune on

software probably more
than on my hardware — I
have the right to use that
software as I deem best. I
don't wish to make money by
copying and selling pirated
software (the law of the land
should cater for that), but I do
want to load software in
seconds not fractions of an
hour.

I'd like to point out that,
while software is often not
immediately compatible (and
I'd encourage magazines to
comment on compatibility in
reviews) — there s virtually
no software anywhere that
cannot be transferred in spite
of the efforts of software
houses and the thoughtless-
ness of Sinclair Research.
John Ashplant, Enfield

JUST
INTERRUPTING
Your readers may be
interested in my method of
implementing interrupt mode
2 routines. If the I register is
loaded with I 9H, the inter-
rupt vectors jump to the
routine at address 5D22H,
which is a short distance in to
what is normally the Basic
program area.

By calling the ROM
MAKE R O O M  routine at
I 655H with the HL registers
holding 5CCAH and the BC
register pair holding the
number of bytes required,
space can be provided in
memory between the channel
information and the start of
Basic.

I loaded a few toolkit
routines which I've written
into this area and have now
incorporated Ian Turtle's
clock routine at address
5D22H.

The MAKE R O O M
routine also works in the
Microdrive maps area
although it's then also
necessary to increment the
CHANS systems variable
because the routine only
changes pointers down to
PROG. If  Microdrives are
used, then additional channel
information is defined and

this will have to be considered
when using these areas for
machine code.
Alan Rooney, Stockport

! S W  LIVES!
We have heard it said, yet
again, that there's no
international organisation
dedicated to the Sinclair
Research range of computers.

May we point out that this
is definitely not the case! The
International Sinclair User
Group was formed in August
'83 following the closure of
Tim Hartnell's National ZX
User Group. It's grown
steadily since then, and now
boasts members in the UK,
Eire. Holland, Germany,
Spain, Malta. Saudi Arabia,
Malaysia. Singapore and
Australia. The age range of
our membership is from I I to
71 years. both male and
female.

Membership of ISUG
brings a monthly newsletter
entitled ZX Press and a
discount of 20 per cent on a
very large range of software,
as well as contact with other
ZX users around the world.

New members are always
welcome, whether you are an
accomplished programmer, a
complete beginner or just
*play around' now and again
and would like to learn more.
If you'd like further details,
drop us a line at ISUG, 189
Rosehill Road, Burnley.
Lancs. 8811 2QX.
Vic Webber, ISVG
A m m a n =

YOUR FULLER
PROBLEMS
I was delighted to see that
Fuller is not having problems
(issue 3, Frontlines).
However, on the strength of
the article I decided to try
again with this much-
maligned company. My first
attempt to obtain an EDS
keyboard and buffer began in
November 1983, when my
telephone order was duly
taken with credit card number
for payment. Christmas came
and went, and in mid-January
1984 I tried again and again
to make contact. I eventually
got through, to be told my
order was being dispatched
tomorrow! The next week I
got through again and was
told it had definitely been
despatched — but if it hadn't,
they would send another. In
late February after a repeat of
this information I managed to
speak to someone who
informed me that there had
been a mistake in the orders
(only natural with such a
common surname as mine).
and my order was given
again. This time I was



UPGRADE YOUR ZX SPECTRUM NOW!
The "CHEETAH" 32K Rampack simply plugs into the user port at the rear of
your computer and increases the memo ry  instantly to 48K.

•  F u l ly  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.
•  F u l ly  cased, tested and guaranteed.

Why wait any longer?
ONLY E 3 9 . 9 5  inc.  VAT and p&p

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 le te  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  ZX81   E 1 9 . 7 5  6 4 K  Ramoack for ZX81   E 4 4 . 7 5

Prices include VAT Postage and Packing. Delivery normally14 days. Export orders
at no extra cost. Dealer  enquiries welcome.

Send cheque/PO now to:-
CHEETAH MARKETING LIMITED

D e p t  I fS 1 ,  2 4  Ra y  S t r e e t ,  L o n d o n  E C1  Te l :  0 1 - 8 3 3  4 9 0 9
Please quote when ordering whether Spectrum or ZX owner
.32K Rampack and Sweet Talker available from larger branches o f

Computers for  All dealers. and WHSMITH



informed that credit cards
were not acceptable and the
buffer was not then available
— no order was given.

Today I tried again, ringing
the number in your newspiece
and their advertisement in the
same issue, only to be told
that the number is now 051-
'109 9280. When I eventually
got through I was told the
keyboard was in stock but the
buffer was not and, when
pressed, they told me it might
be 'two or three weeks' I  was
also informed that only
Access cards were accepted.
and those only in orders sent
by post.

I trust that this information
will be helpful to those still
inclined to do business with
this company. I am certainly
no longer one of them.
CG Lundgren. Nottingham

GROCKLES HELP
OUT
Please (on your knees, scum.
Ed.) give our club a mention
in '
Y
o
u r  
S
p
e
c
c
y
' .

Meetings are held in the
Roche Co-op rooms twice a
week: Monday 7-10pm and
Friday 7-9pm. Cost of
membership is a meagre
11.20 a year.
Mr M Richard, Roche.
Cornwall. Tel: (0726)
890473

JUST A NIBBLE
Why is it all you computer
buffs seem to have forgotten
the days when you'd never
RANDomised a USR and a
byte sounded like your next
meal?

I must admit that Toni
Baker's article in your first
issue aroused a faint hope
that all was not lost — she
actually explained what was
happening and what we had
to do! But alack and alas.
you've gone all top-lofty on
us.

My cupboard is LOADed
with tapes: some are games
(half of which don't work),
and some are utilities (half of
which I don't know how to
work).

Take the tantalising article
by Andrew Pennell in your
second issue, 'Those Moody
Micmdrives
.
. 
B e i n g  
t h e  
p r o
u d

owner of such a beast and
unable to save certain
machine code programs on it,
I leapt joyfully into action
with this wonderful cure-all.
But stay, should 1 LOAD it.
RUN it then NEW it before
LOADing my program? No
joy there — all the bytes for
the magical cure-all had
magically vanished! Try

again. LOAD it, RUN it, and
then painstakingly remove all
the Basic line-by-line from
the magical cure-all. Eureka!
The bytes remain. Now
RAND USR at + 41, load
unhappy program — nothing.
Oh, of course, the program
uses the address St + 41 it-
self. so I'll put the cure-all at
a higher address. Should I
CLEAR first? Lud, I don't
know. Whatever! The thing
still didn't work.

Please could you treat us
like a bunch of idiots and
guide us patiently (or am I the
only fool?)
Miss .1 Wood, Altrinehnim

Although the mag is aimed at
the experienced user, we do
try to make it accessible for
the beginnertlyou want to
move the routine to a higher
address, change the value of
St in line 10 and CLEAR at
st-I,' mind you, (lyour code
CLEARs lower than that,
you don't need to CLEAR at
all. What can I say to your
last question a p a r t  from
'No comment!': Trouble-
shooting Pete.

NUR fl . O F  THE
MONTH

When your magazine first
appeared I was pleased that it
seemed to be pointed at a
more intelligent (and older?)
set of readers than other
magazines. So feel very
irritated at the use of the word
•Speccy' frequently
throughout the text. I wish.
Mr Editor, you would instruct
your sub-editors to search
and replace the word with
something less juvenile.
EG Matthews. Dorset.

How about the Sinclair
Research Z80-based
automatic electronic
apparatus for making
calculations or controlling
operations that are
expressible in numerical or
logical temis? (Nah, not long
enough. Ed.)( I  vas fus'
Jolla win' instructions. Sub
Ed,)
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IS THIS MAN ILL?
I've always been slightly
nauseated by the abundance
of 'Your magazine is
wonderfur-type letters so
often found in other computer
publications. What sort of
creep would make the effort
of sitting down, writing such
wet compliments and then
wasting 16p to mail it?

Then, like Hercule Poirot
in the penultimate chapter, it
dawned on me. There was an
ulterior motive behind all the
'to-the-skies' type praise I
kept reading — MONEY!
'110 for every letter printed'
it said at the top of the page,
and there lay the answer. The
most complimentary corres-
pondence won the cash and
all the other letters were
thrown in the bin. Quite a
good scheme really. con-
sidering how totally
knowledgeless their resident
'experts' are. Even the
dumbest questions, like
'Where do Atari cartridges
plug into my ZX81?' and
'Why does my Spectrum keep
printing funny messages at
the bottom of the screen when
I turn it on?' are ineptly
answered.

Having said all that you
can imagine my horror when I
started to read your magazine
— because found myself
wanting to write telling you
how good it is. wanted to
say how liked seeing a
magazine totally devoted to
my machine — without the
other 90 per cent for the
BBC. Commie 64, VIC 20,
Dragon, ZX8 I and MT X
that the other leading brands
offer. Didn't I like seeing
simple, unbiased software
reviews, showing actual
colour screen photos of every
game? Sinclair User says
everything is fantastic and
shows unrelated drawing of
the action, whereas Your
Computer only features two
or three games and their
reviewers are too keen on
witty comments to put across
a sensible evaluation. In your
magazine I soon discovered
that I agreed with your view
of games I'd seen and could
therefore trust what you said
about the ones I hadn't_

I wanted to say how 1 liked
your 'Misfires' article. Yes
there is a lot of rubbish on the
market and we should be
warned.

Basically. I wanted to write
you a complimentary letter
and thus join the group of
insecure creeps I'd grown to
loath in the other magazines.
So I did, and this is it. Your
magazine is the best around

for the Spectrum user.
I do have one quibble.

however, if you made it more
clear how prospective
contributions should be sent
to you (think you'd be
inundated with programs and
such. For example, would a
cassette suffice and would I
get it back? Do you want a
printout? Will you pay me?
How much? These questions
are important.

I almost wrote out a cheque
for your ZIP Compiler but
changed my mind at the last
minute. It wasn't clear in the
article — which was
incidentally very easy to
understand — whether the
compiled code would run
independently of the ZIP
program. I already have the
PSS MCoder compiler and
this is one of the main
problems I have encountered.
Does it produce bona fide
machine code or just cleverly
engineered jumps to ROM
routines? Having shelled out
E 10 for my other compiler,
I'm now very wary. (Simon (1
will be writing to you - Ed.)

As my letter draws to a
close. I realise that it is now
probably too long to print
anyway. A shame really since
I longed to see my name on
your pages. Thank you again
for a good magazine, I shall
look forward to the next issue
with anticipation.
James Reid. Reading

We'd love to see your
programs, cassettes, Micro-
drive cartridges, articles, and
anything else you'd like to
send us (plain wrapper
please). After an arm-
twisting session, our
accountant has been known
to make generous
contributions to people's
finances — but the material
has got to be good! Was that
an inept enough answerfor
you? Ed. (By the way, your
cheque's in the post.)

AS YOU WEREN'T
On looking through issues I
and 2 of VS. I notice in issue
2 that you apologised for
mixing up the screen shots of
Velnor's Lair and 3D
Strategy in issue

I don't know about 3D
Strategy but the Velnor's
Lair display is alright! By the
way (offer lop.
Roy Stead. (author of The
Domain of Epsilon).
Cheshire

10P!!?! What are you —
made of mone,v? We
wouldn't take a penny more
than Sp. Ed. Us
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0  4 8 K  Spectrum
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GOLD COLLECTION •  GOLD COLLECTION •  GOLD COLLECTION •  GOLD COLLECTION
The Quill is a major new utility written in machine code which allows even
the novice programmer to produce high-speed machine code adventures
of superior quality to many available a t  the moment without any
knowledge of machine code whatsoever.
Using a menu selection system you may create well over 200 locations,
describe them and connect routes between them. You may then fill them
with objects and problems of your choice. Having tested your adventure
you may alter and experiment with any section with the greatest of ease
A part formed adventure may be saved to tape for later completion When

you have done so The Quill will allow you to produce a copy of your
adventure which will run independently of the main Quill editor, so that

E14•95 y o u  may give copies away to your friends. The Quill is provided with a
detailed tutorial manual which covers every aspect of its use in writing
adventures.

Magi c Castle
Rescue the Princess from the Magic
Castle but beware of Vampires and
Booby Traps

pyplane
Can you survive and complete your
mission high in the sky over enemy
territory?

Di amond Trai
Where in this city of death and intrigue
l i the stolen Sinclive Diamond?

GILSOFT
30 Hawthorn Road
Barry
Soth Glamorgan
CR 81E

(0446) 732765

From The Golden Nib Of
T h e  Quil l

Comes a Gourmet Feast
for

Hungry Adventurers
Volume

of the
GOLD COLLECTION

Mini:Mender
Only you alone can save the world
from t h e  ter r ible pow e r  o f  t h e
Mindbendec

A Superb collection of  adventures for the 48K
Spectrum written with the Quill.
From the fertile imaginations of many authors, we
have selected this fine volume of adventures for
you to collect. Each adventure is complete in itself
and is presented in the distictive livery of the
series to grace your software shelf as you build up
the collection.

The adventures are priced at only E5.95 each.

Selected titles available from good computer
shops nationwide including:-

W. H. Smiths, Boots, Menzies
Or direct from us by post or telephone

SAE for full details of our range

Dealer enquiries welcome

Barash The Ow
Help Barsak recover the treasures of
his ancestors from the underworld of
mythology.

•

S i s l a n d
Escape f r om t he  i nfamous
maybe i mpossi bl e ,  b u t
•ft•rnative have you?

prison
what

Afr ica Gardens
What Is the secret of  the deserted
Hotel and where are all the guests?.

Credit Card Order Line
Personally Manned for 24 hours
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STREAli

- 1 2 3 5 7 2 11 2 3 5 7 3 0 11
0 2 3 5 7 4 1 2 3 5 7 5 0 1
1 2 3 5 7 6 1 2 3 5 7 7 0

2 3 7 4 0

2 2 3 5 7 8 16 2 3 5 7 9 0 16
3 2 3 5 8 0 16 2 3 5 8 1 0 16
4 2 3 5 8 2 0 2 3 5 8 3 0 0
5 2 3 5 8 4 0 235Er5 0 0
6 2 0 5 8 6 0 2 3 5 8 7 0 0
7 2 3 5 8 8 0 2 3 5 8 9 0 0
8 2 3 5 9 0 0 23591 0 0
9 2 3 5 9 2 0 2 3 5 9 3 0 0

10 2 3 5 9 4 0 2 3 5 9 5 0 0
11 2 3 5 9 6 0 2 3 5 9 7 0 0
12 2 3 5 9 0 0 2 3 5 9 9 0 0
13 2 1 6 0 0 0 23601 0 0
14 2 3 6 0 2 0 2 3 6 0 3 0 0
15 2 3 6 0 4 0 2 3 6 0 5 0

2 3 7 3 4 0 2 3 7 3 5 2 4 0 6 1 4 4 0
2 3 7 3 6 1 2 3 7 3 7 3 3 8 4 4 9
2 3 7 3 8 239 -  L O AD -

2 3 7 3 9 213 2 3 7 4 0 2 0 5 5 2 5 0 0
23741 123 2 3 7 4 2 0 123
2 3 7 4 3 34

2 3 7 4 4 186 2 3 7 4 5 9 2 2 3 7 3 8
2 3 7 4 6 201 2 3 7 4 7 12 3 2 7 3
2 3 7 4 8 0 - 7 -

2 3 7 4 9 2 3 7 5 0 0
2 3 7 5 1 0 2 3 7 3 2 0 0
2 3 7 5 3 8 0 - P -

2 3 7 5 4 120

YS"s own Mr Fix-it, !an
Beardsmore, guides you

through the rapids of
channels and streams. For

theory, philosophy, bugs and
fixes w r i t e  to Ian clo

Spectrolysis, Your
Spectrum, 14 Rathbone
Place, London W1P IDE.

"Open Channel D ."  And with that
Napoleon Solo and Ilya Whatshisname
go steaming into another exciting ad-
venture. Those of  you in the over
twenty-five bathchair brigade wi l l
recognise the Man From Uncle televi-
sion series as the source of this famous
quote. As for those of you too young to
remember the  series, w e l l  .why
worry. After all, you have an all-
singing, all-dancing Speccy computer
— and yes, you too can "Open Channel
D" — well, '4* actually. Or can you?
C HAN N ELLING
CONFUSION
In fact, channels and streams seem to be
the cause of a disproportionate amount
of confusion — certainly they seemynis-
understood and misrepresented. Many
people have been disappointed that
simply entering OPEN *4  doesn't give
them a new channel. Perhaps one major
reason for this is the fact that all the • * '
commands are, in fact, stream com-
mands! Despite various attempts to
explain what actually happens. t1
-
.is i s  a
commonly held and quite fundamental
misunderstanding.

At its simplest, a channel is a routine
(or suite of routines) in machine code. A
stream is the path by which the channel
is joined to or is accessed by the user in
Basic. Perhaps the first thing that needs
clarifying is the relationship between
the channel and the hardware peri-
pheral with which it 's  commonly
associated. This is certainly the place
where channels were intended for use
by Sinclair Research, but what's that
got to do with it? Your Spectrum
wouldn't exist if the Speccy was only
used for what it was intended. Anyway.
of the three channels we can use on the
normal Spectrum minus Interface I, all
are hardware orientated (dealing as
they do with the upper and lower screen
and the printer). It's interesting that the
one you can't get at deals with creat-
ing workspace.

This use of a channel to access work-

NCH YSIS
space routines is a giveaway to the true
nature of streams and channels. In the
other three cases it's often said that
somehow that channel is the printer —
it's not. Instead, in the case of Channel 3
for example, it's the suite of routines
that control the printer. The same idea
applies to the two-screen area, where
instead we are dealing with display
routines. Perhaps somewhere down in
the deep inky-blackness of your minds,
a vague glimmer of awareness is starting
to develop. Can streams and channels
be used to access your own machine
code routines? After all, it does seem as
though streams and channels are used
to place machine code between Basic
and a peripheral? Why indeed? And
yes, this is where channels and streams
do come into their own.

BACK TO BASICS
Now is the time when those who are
impatient to rush to their computers and
after a quick glance at the manual.
smugly begin POKEing the RAM — so
as to extend the channel area. After
that, a quick trip into the stream data
and B o b ' s  your uncle. Only he isn't!
If only you could get rid of those pesky
error codes, and if only the predefined
channel specifiers worked. Sadly,
you're stuck with playing around with
the lower screen, upper screen and prin-
ter; and of course, not being a noddy
user, you want the thing to point to your
own routines, not those of the ROM.
Now that you've calmed down I have to
tell you that setting up a new channel

The Streams And
Channels Routine
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Printout  From The
Streams Program

A L  b y t e  H  B y t e  O F  B E I
a d d r v a l  a d d r  v a l  1 a d d r

- 3  2 3 5 6 8  1  2 3 5 6 9  0  1
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can only be done from machine code.
Just as a reference try 10 OPEN *2,

"P". RUN this and then try to PRINT
something. It prints on the printer, not
the screen. So what use are such silly
games? Well, just to point out that the
' * '  commands really do only recognise
certain specifiers in Basic.

As long as you stick to what the com-
puter gives you, then you can open
every stream and channel, except thatthey 11 be the same. Another aspect of
channels is that they can be used to send
data in both directions — and the fact
we can play silly games actually belies
the real potential of using channels. It
really is useful to keep in mind that a
channel is a set of routines and not a
peripheral as such — and a stream is just
a path. Its performance lies in the fact
that it simply goes from one place to
another. No controls are needed: all
that has to be done is for the route to be
attached to its destination.

Try entering the example program
(which if you look closely gives you a
two-for-one bargain). It is very simple,
just a series of PEEKs into the STRMS
area and the CHANS area. However,
you'll probably find the information
very useful because it shows clearly
how Sinclair Research uses streams
and channels. One note, however —
you should get your address for the start
of the channels area by PEEKing the
systems variable. I've used a Spectrum
without the interface and gone straight
in with the start address. Please remem-
ber todo as! say, not as! do. By the way

Printout From The
Channels Program

1



GYM3
48k ZX Spectrum
To celebrate this summer's Olympic
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 '84 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 an amusing review of the Summer
Olympic Games, from Athens 1896 to a preview of Los Angeles 1984.

This attractive package includes:
*T W O  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.

1 Storm SoftwareWinchester House
Sherborne, Dorset DT9 4DL

Ask



CHANNELS
A N D
STREAMS

the two programs are separate and I've
just p u t  t h e m  t o g e t h e r  f o r
convenience.

STREAMLINEDSOFTWARE
The first STREAMS program gives a
breakdown of the 38 bytes that hold the
offset addresses f o r  attaching t h e
streams tochannels. This offset number
is all-important. Stream 2, for example.
is for the normal screen display and a
glance at the second printout will show
that the screen channel data starts at the
sixth byte. Surprise, surprise, the offset
number for the second stream is '6'. I f
we were to change this, for example to
16. then Stream 2 would address the
printer channel. In  effect this is what
you were doing when y ou entered
O PEN*2,  " P "  ear lier  — attaching
Stream 2 to the printer channel. Any-
thing on that stream will then go to the
printer. From here you can see that to
open Stream 4 and attach it to Channel
4, address 23582 in the stream data will
have to carry 21. This, when added to
the base address of the CHANS area.
will give you the first byte of the data
related to Channel 4  —  in  our  case
23754. A t  the moment this is holding
128, which is the end marker byte for
the CHANS area.

The pr intout alongside shows jus t
how much can be stored in a set-up like
this. O f the five bytes allocated to each
channel, the first two are the address of
the 'Output' routine, the next two the
'Input' routine and the last byte is the
specifier. Even if  the specifier is not a
true description of what the channel is,
it'll still have to be there. Again like the
streams in the previous paragraph, in-
serting your own address is far more
than a question o f  simply POKEing,
and I'd advise you to take great care you
don't overwrite the Spectrum's own
routines. I t  strikes me as one o f  the
annoying quirks that channels cannot
be extended from Basic. Perhaps Sin-
clair Research wanted to keep down the
amount of access that the average user
could gain o f  outside devices —  a
pity.

In point of fact more than one routine
is needed i f  the new channel is  to be
opened and used. Besides the routine to
actually link  the new stream with the
new channel, you need to open a space
to store the necessary data of the new
channel. There's no point going to these
lengths if  there's no 'Input' or 'Output'
routine to be addressed— without these
the path to wonderland is useless. By
next month I hope to have all that sor-
ted. along with a suitable listing for you.
But for those getting impatient, here's a
brief run through of the code you need to
do the job.

P R O !  YSIS
First, HL and BC need to be loaded

with the base value of the CHANS vari-
able and the offset respectively. With
this you can call the Spectrum's own
ROM routine C ALL 1655 (Hex). This
is a 'make room' routine and it'll be used
to create the extra space for the channel
data. Coming out of this, HL is holding
the address of the start of the new space,
and BC the end; swop them around. Use
HL to load in the various values you
want in the five bytes (remember that
you start with the specifier at the highest
address). Las t ly  comes what's  pro-

MORE TUNING
C R Hall from Mill Hill, London N W7
has written about the 'Tuning-up' arti-
cle. He says it works fine, and goes on
to disclose a piece of information about
the BBC  Mic r o  (excuse the bad
language) showing a 10pF capacitor
wired from the modulator to a nearby
resistor. He wants to know if the same
can be done on a Speccy.

The answer is  'yes', though the
detail is  different. On the Spectrum
you need a 2 0 0
1
F  
c a p a c i t
o r  
w i r e
d  
b e
-

tween the case of the output socket and
the earth point on the modulator. The
earth point is the wire coming out of the
modulator nearest the back and iden-
tified by the brown ceramic lead (see
diagram).

Ofi-F OM I TS'

outruT

u15=1,_

moninA110

MANIC M I

CUE

HAVOC
Digging around some time ago, I came
across this little routine. It's rather fun
— fun, that is, if  you get kicks from

wrecking the displays of Spectrums in
your local W H  Smiths, or  causing
GBH to migraine sufferers.

Enter as a direct command:
CLEAN 54000

Follow t h is  w i t h  another  dir ec t
command:

POKE 54001,56

Nothing spectacular so far, but a line is
needed. Enter:

110 CLOSE * 4
and then RUN it. You now have 23.4
seconds of blank screen in which to
make yourself scarce.

There seem to be several interesting
oddities, and so far no other CLEAR
number I have found works — though I
suspect there are some which I've not
had a chance of looking into at the time
of writing. One thing, the number
POKEd into 64001 i s  important
(which caused some initial surprise).
Other numbers you could use are
3,5,80 and 168, though I was amazed
when some numbers in the 60s failed to
work and just caused a complete crash,
minus the pretty effects.

Having blatantly pandered to the
intellect of my readers already this
month. 1
.
11 
n o t  
i n s
u l t  
y
o
u r  
i n
t e
l l i
g e
n c
e

by telling you the common factor of
these values. Nevertheless, I hope to
have more-on this for you next month,
either as a product of  my own grey
matter, or of yours.
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bably the tr ick ies t par t  o f  the job.
Although you've managed to  set up
your new channel, at the moment it's in
limbo with no stream connecting it. I t
means being careful not t o  lose the
offset while you set up the string. The
one advantage is that at least it's a single
byte number, and the best bit is that.
when this last section of code has been
completed, that's it  you can now open a
stream to your new channel. Just what
the new channel will do is another sub-
ject — or  perhaps I should say, other
subjects. Any  ideas?1181

Stand back RI; O'Malley's sent his Jack Russell in to debug it!



RICHARD SHEPHERD SOFTWARE

A  HOME BUDGETING & BANKING SYSTEM
T H AT  REALLY MAKES YOUR
4 8 K  SPECTRUM WORK!

ZX
MICRODRIVE
COMPATIBLE

BANK ACCOUNT
•  Statements on demand from any
date to date.
•  Holds up to 400 transactions_
•  Standing order facility
•  All transactions can be
automatically coded to allocate up to
16 budget headings
•  Search facility for any single item
by description or amount

HO M E  BUDGETING
•  1 6  budget headings, e g Gas,
Rates, Car, Tax - you can choose the
headings
•  Highlights under/over spending
•  Full budget expenditure
breakdown
•  Budget "re-think '• facility

L O AN/ M O RT G AG E
CALCULATOR
All you ever wanted to know but
didn't like to ask r Calculates
•  In t erest  rates
•  Payb ack periods
•  Cap i t a l  sum
•  Per io d  of loan
REMEMBER THIS CASSETTE
CAN ALSO BE USED
WITH LI( MICRODRIVE

A  professional  style multi  function
Cash Control l er program that can
load and m ake an entry in just 90
SECONDS t h a n k s  to its ZX
MI CRODRI V E  COMPATIBILITY. If
you're not ready to upgrade to
Microdrive yet,  this easy to use
cassette program can handle up to
400 transactions wi th  your
Spectrum, almost fi ll ing the 48K
m em ory of your computer.

•  P R I NT O UT  FACILITY
USING ZX PRINTER

•  F UL L  SECURITY WITH
PERSONAL PASSWORD

•  F UL L  SAVE PROGRAM
O N T O  CASSETTE OR
MICIZODRIVE

Available from good computer
stores or direct by mail order_
at a price that won't upset
the Bank Manager!

INC P & P
MKRO DRIVE
CARTRIDGE

NOT INCLUDED

De a l e r  enqui r i es
w e l c om e .

G e ne r ous  di scounts.

P
-Credit Card Hotline (06286) 63531

Name
Address

FIRST FOR
MICRODRIVE

Dealer  enquir ies welcome.  Generous discounts.

r P R I O R M f  MAIL ORDER
Please  C A S H  CONTROtLERS
at E9 95 each including post & par king loverseas
orders add S O )

I
S
i
g
n
a
t
u
r
e
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ELM HOUSE, 23-25 ELMSHOIT LANE. CIPPENHANI SLOUGH. BERIO. TEI .106286163531



The second project (issue 2 of YS) in
our Spectrum Control series set a par-
ticularly difficult problem that was all
about using the Spectrum as an elec-
tronic organ. The nub of the idea was to
generate a note whose duration varies in
relaton to the lengthof time a key is held
down. The standard BEEP routine is
not suited to this purpose. because it
requires the duration of  a note to be
specified in advance. And even if it was
possible to overcome this hurdle, how
well would the keyboard scanning
routine perform?

All this and more has been carefully
considered by YS reader. Christopher
Ashford. who sent us a  detailed ex-
planation of his method, and complete
program listings to boot. For reasons
explained in the text that follows, Mr
Ashford decided the only approach was
to set about writing his own routines.
Exactly how he did this and also how he
defined the problem. are all clearly ex-
plained. We also get some meaty tips on
how to muck around with the program to
produce some interesting, if  not altog-
ether desirable, results.

PROBLEM DEFINITION
As with any programming task, the first
thing to do is define the problem both as
simply and as briefly as possible. In this
case we need the loudspeaker to be turned
on and off at a frequency corresponding to
one of the keys — for as long as that key is
pressed ( see the Frequency Mtge).

Now, looking at the diagram depicting
the piano. we can see how the Speccy's
keys represent those you'll find on a nor-
mal piano keyboard. The note, in order to
be 'clean', must have an equal ratio be-
tween loudspeaker ON and loudspeaker
OFF; ie. a one to one mark/space ratio.
This approach is best illustrated in diag.
ramatic form, showing the five states of
the Spectrum during each half-cycle
period.

MAKING IT HAPPEN
By varying the length of  stage 4,  ac-
cording to the key pressed. each half-
cycle time can be controlled exactly.
Stages 1.2,3 and 5 must all be executed
within the half-cycle lime of the highest
frequency, so as to properly meet the
requirements of the problem. Knowing
that the highest frequency required is

BET M A  Hz) B I T E
A 2 6 1  63 C
W 2 7 7  18 C
S 2 9 3 , 6 6  D
E 3 1 1 . 1 3  D
e 3 2 9 . 6 3  E
F 3 4 9 . 2 3  •  F
T 3 6 9 . 9 9  F
G 3 9 2 . 0 0  G
Y 4 1 5 . 3 0  G
H 4 4 0 . 0 0  A
II 4 6 6 . 1 6  A
.1 4 9 3 . 8 8  B
K 5 2 3 . 2 6  C

I  I )   5 5 4 . 3 6
622.26
659 26

587 0.32 C
D

E E
I.
P

M U

THE FIEBBENCY TABLE

• SPECT
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II
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659.26Hz( --fmax) and the speed of the
Spectrum's clock is 3.5MHz( fs) , we
can work out the number of clock cycles
(T-states) in which sections 1.2,3 and 5
must be completed. This is calculated
as follows:

1—stalls = 1/20s/fmaxl
=
1
/
2
1
_
i
—
i
t  
3
5
1
1
0
'

659,26
= 2654 1-states

However, as Z80 instructions take bet-
ween four and 23 T-states (depending on
the instruction), it's quite possible to run
out of time. With this in mind, it seemed at
first to be worth considering the KEY S -
CAN and BEEPER R O M routines.
Unfortunately, K EY  S C A N  is over-
long, and its length also changes when two
keys are pressed simultaneously w hich
makes its use highly undesirable. Bearing
in mind the ease with which a more effi-
cient block of Assembler code could be
written to do the job, KEY S C A N  was
soon discarded.

The BEEPER routine, too, has an

THE SPECTRUM PIANO

F

SI
T
E

CONTRU

1 I

P R O J E C T  T W O

VS reader, Christopher Ashford, claims this is your chance to
become a machine code musician. Penny Page puts it to the test

inherent problem which renders it useless
for this application. The minimum dura-
tion of a particular note is one whole
cycle using BEEPER would result in a
distorted note„ since the mark/space ratio
would no longer be one to one. ( A diagram
is provided illustrating the distortion
resulting from use being made of the
BEEPER routine.)

CUSTOM BEEP
The solution to the problem is to write a
customised BEEP routine, and this must
be loaded in the upper 32K of RAM (48K
Spectrums only). Since the RAM from
4000 to 7FFE is used by the ULA as well
as the CPU. and also because of  the
hardware arbitration for access to this
memory. it's impossible to precisely de-
fine a timing loop in this area. The Assem-
bler routines in this solution start at 9000
Hex, and the memory map shown gives
their addresses and organisation.

Looking at our memory map, we can
see the controlling routine —ORGAN —
which calls NOTE (in which KEY'  N is

ENT

A gr aphi c  r ep t a t i o n  of a piano,  show i ng the r e l evant keys of the S pectr um  used
to s i m ul ate its oper ati on.
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5 MULTIPLICATION TABLE
6 TH E ROMANS
1 SPELLING TESTER

8 HOMOPHONES
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AND ADVERBS

IO VER B PRACTICE
I I  THE STRUCTURE OF THE FLOWER
12 LONG DIVISION

Additional featuresi i  the C AL l'AC  L EAR  S F K I E S  inclo, i
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up routine
*Easy insertion of subseet material of your own choice miss thc program,

Our software is suitable for use in the home, school ksr college.

For further details or retail stockists please telephone:- 048 rs7 2581
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9000 FF F r Fr FF 00 OV 00 00
9008 00 00 00 0 0 0 0 0 0 00 00
9010 21 00 90 01 F t FS ED 70
9018 77 23 CS OS ED 78 77 73
9020 06 SF ED 7 8 7 1 23 CS OS
sum ED I d 77 CV C D 10 90 06
9030 00 78 37 04 90 21 00 90
9018 16 04 IS 0 5 Mt CS 19 04
9040 04 S t 90 DC 53 9 0 ID 20
90411 F4 73 IS 20 ED CV 78 12
v o n ° 04 90 CS SD 57 CS 3F C9
9058 78 Ea 07 87 87 DO 71 95
9060 90 I F 06 00 DO 09 37 DO
9068 E9 CS 50 WA 03 ED 54 23
9 0 7 0 78 CS 1F CS I F CS I F CS
9 0 7 8 I F 3C 30 20 FD La 15 28
9080 09 3 t OE 3D 20 FM 3E 00
9088 18 F• 3A 05 90 E l 10 03
9090 FE 37 0 5 90 C9 0 0 IS DI
90911 0 * so I S CD 00 23 IS CV
VOA° 0 0 21. 00 IS C4 0 0 0 0 IS
90A8 CO 00 DO 18 SC 23 00 IS
9080 AS 19 IS M5 00 0 0  F 3 18
90818 IA CD 2C 97 21 E3 V O 3A
9000 04 90 I l i IF 06 00 04 SE
90E 8 23 56 7A 83 28 ES CD 58
9000 90 IS E4 3E FE DS Fir IF
9008 38 DC 3E I F DO FE IF 38
90E 0 DO F8 CS 00 0 0 C5 22 DO
90E 8 OE 2€ OC 0 0 0 0 AD OS 94
9 0 10 7A 00 FO OA Ca OV A 3
90F8 07 DC 00 27 07 SE 03 OA
9100 04 INC 05 7A 01 03 0 7  0 0
9100 00 DO 04 A9 06 00 0 0  0 0
9110 0 0 00 0 * 00 0 0 00 0 0  0 0

910D
T
- 
S
T
A
T
E
S 
T
A
B
L
E

90E3

ORGAN SUBROUTINE
9086

BEEP SUBROUTINE
9058

NOTE SUBROUTINE
902C

KEY IN SUBROUTINE 9010
VARIABLE DATA AREA 900000

•

LOUDSPEAKER
ON

OFF

SPECTRUM

RANDOMIZE LISR 37046

1 2 3 4 1511
2

3 4 51
The five states of the S pectr um  dur i ng each hal f-cycle per iod.

Read keyboar d 2. Pr ocess keyboar d I nfor m ati on 3. Set up a tim ing l oop 4. E xecute
timing l oops .  Toggl e  l oudspeaker  output

LOUDSPEAKER ON I
OFF - - I

SPECTRUM

The di stor ti on i txper i enced w he n use is m ade  of
the  S pectr um 's  BEEPER r outi ne.

The m em or y ma p show i ng w her e  the
custom ised r outi ne is addr essed
end how it is or gani sed.

nested). and this updates the value of a
pointer — the value of which depends on
the key being pressed. This pointer is then
used to access the relevant entry in a table
of 1-states required for each note; this
number of T-states is passed to BEEP,
which executes a precise timing loop.
ORGAN c an be  called fr om Bas ic
using:

And returns to Basic if Caps Shift and the
zero key are pressed simultaneously.

With the Basic program, which aut-
omatically loads the code and calls

ONE CYCLE

ONE CYCLE

I 4b 1 1 2 1  3  I  4a 4b

k
-
B
E
E
P
E
R
-
0
-
1

ORGAN, it's possible to load a test value
for the •Q
. 
k e y ,  
s o  
t h
a t  
o t
h e
r  
n u
m
b e
r s  
o
f  
T
-

states can be played around w ith i f
desired. In fact, this program was used to
tune the higher  frequencies b y  ear ,
because although the number of T-states
that were required for stages 1,2,3 and 5
were worked out mathematically (2509),
something must have gone a bit wrong —
the notes tended to sound a little sharp.
Eventually, 61 was added to each of the
five highest notes to make them sound like
octaves, compared with the five lowest
notes. (It was only necessary to alter the
higher notes, since the lower the frequen-
cy, the less the effect of an error in the tim-
ing constant.)

Finally, playing about with the code
can produce some interesting effects. For
example, you could try RA NDomizing
USR 37047 and listening to the effects
when interrupts are not disabled. Alter-
natively, try relocating the code to within
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t oI l e  d i d d M  8 r i n g r e r n  w e r
the Hex code  show n below,  a l l ow i ng
Jeers to tr ansfor m  the S pectr um
I nfos pi ano keyboar d pr oper !

,

I  RE M
2 RE M  C . 1 1 1 0 0 0 0 D  - -  1 7 . 3 , 8 4
3  R E M   0 . 4 8 4 . 0 . 0 0 6
4 AE A

10 I N A  I s  M A D E R  I s  P AP E R I
20 C L 8
30 P R I M /  A T  1 0 . 1 0 1  I N A  7 1  FLARM  I s " L O A

DiNG COM E "
AO LOAD "P IANO,T011"CCOF
50  I N S  7
60  P R IN T A T  S . 1
0
1  F L A E M
70 P R IN T A T  1 0 . 2 s  P LAS M  l i " p r e e e  a n y  b

o t tO n  t o  s t a r t "
80  I F  I N K E Y 0 . '  -  I S S N  0 0  T O  S O

120 CLS
140 M O E  3 6 8 6 9 . 9
160 RE M  e v e r y th 1 0 0  T h i s
PUNT n a k e e  t h e  b o r d e r  b L u e  mn

d t h e  M IC  o p  o 4 1  m he n I n  t h e
ORGAN ' m a i n s
IS O AE A • m m e • e • • e s e • e a m e
700  RANDOMIZE  US A 3 7 0 4 6
210  RFM  c e l l  ORGAN
2 2 0  R E M
230 REM
300 IN P U T " e n t e r  n o  o f  T - e t a t m e i  ' s e
400  LE T h i g h m I N T  l e f 2 5 4 1
500  LE T l o w . . .  - bighm 756
W O  M I N T  • h i d h  b y t . 4 9 O h l i d • •
•
1 9 9

s low
4 1 0  RE M  t h i s  I s  a  t e s t  I n b a b w
o f  I - s t a t e s  m h i c h  I S  P O I K E d

n l i n e s  7 0  4 . S O t o  t h e  a d d r e s s
I n  t h e  T - e t a t e  t a b l e  f o r  t h e

key  8  4 t h e  t e s t  t o y ) .
700 P UKE  3 7 0 9 3 . 1 0 n
BOO PCOCC 3 7 0 9 4 0 1 1 0
900  0 0  T O  7 0 0

I s ' e t o p  t a p e '

•

b y t e . .

I F

T h e  H • x  co d e ,  w h i c h  s h o u ld  b e
e nte r e d at 9 0 0 0  Hex.

the first I 6K of RAM and listen to the
'orrible noises that come out. Perhap, you
might like to try POKEing 37006,23 and
watch what happens to the BORDER —
if you dare! It 's  also possible to have
several different T-state tables  and
POKE the relevant base address to 90B1)
(37053) a n d  9 0 B E  ( 37054)  when
required. Os

PROJECT4
An editor's life is not a happy one a t
least not on the Speccy, and Penny
Page invites you t o  improve your
editorial skills.

So. it's thinking caps on and heads
down for another chance to prove that,
with a little bit of help from its friends.
the Speccy is the most versatile micro
this side of Krypton.

The Spectrum's editing facilities
leave a lot to be desired — long lines in
Basic can take an age to correct if you
can only go backwards and forwards
along the line. (If you press the 'up* or
'down' cursors while editing, only the

'current line marker* moves — leaving
you in the same place!)

As you probably know, if  you've
been backed into the corner of your
local computer club by a Spectrum-
hater, many other micros have the
facility to edit lines by nicking the cur-
sor up, down, and all around. And so,
without further ado, there's your task
— recreate this editing feature on the
Speccy.

All entries for Project 4 should be
sent to our Projects Editor, Penny
Page at Your Spectrum, 14 Rathbone
Place, London W1P I DE.
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64 CHARACTERS PER LINE ON THE SCREEN AND TO PRINTERS!
MICRODRIVE COMPATIBLE — instructions supplied

The number  o f  on-screen pr ompts,  together  wi th t he
excellent manual ,  make i t  ideal  — even for  an absolute
beginner."

PERSONAL COMPUTER WORLD September 7983

'What makes a wor d processor more or less versatile is its
control features. Tasvvord Two offers an impressive selection
and the tutor  program succeeds i n demonstrating them
admirably."

ELECTRONICS AND COMPUTING November 1983

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

WHAT MICRO? October 1983

TAS WORD TWO The Word Processor
* Your Spectrum becomes a professional wor d processor
with TASWORD TWO. TAS WORD TWO gives you an amazing
64 characters per lino on your screen. This is ideal for standard
A4 paper  and TASWORD TWO  prints your  text just as i t
appears on your screen.

Tas word Two drives the following interfaces:
Cobra RS232 PO Port A D S  Interface
Euroelectronics Interface K e m p s t o n  Interface
Hilderbay Interface M o r e x  Interface
Sinclair ZX Interface 1 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 setting 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
microdrive instructions are supplied with the Tasword Two
manual

E l  3 . 9 0  fully inclusive mail order price.

TAS WORD TWO TUTOR
TASWORD TWO comes complete wi th a  manual  and a

cassette. The  cassette contains your  TASWORD TWO and
TASWORD TWO TUTOR.  This teaches you word processing
using TASWORD TWO. Whether you have serious applications
or simply 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 E2 for the Tasword Two demonstration cassette. A
voucher i s included whi ch gives you El  of f  the pr ice of
TASWORD TWO

All prices include VAT and post and packaging

• Available from larger branches of Boots

For further information on all these products send an s.a
with "Tasman Brochure" written on the flap.

Ask Send cheque. '1
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TASPRINT
A must for dot matrix printer owners
,  P r i n t  y o u r  
p r o g r a m

output and listings in a choice of five impressive print styles.
Drives all the printer interfaces listed under Tasword Two and
all dot matrix printers with bi t image graphics capabilities.
You can also use TASPRINT to print Tasvvord Two text files
TASPRINT gives your output originality and style I Send s.a
for brochure which includes TASPRINT output.

£ 9 . 9 0  fully inclusive mail order price

TAS WIDE — 64 characters per line!
A machine code util ity program,  TASWI DE doubles the

information that your  own programs can display. Make a
simple change to your  pr int statements and your  output
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
Mathematics education. Three programs on one cassette

TASIMEO — simultaneous equations
TASOLJAD quadr ati c equations
TAS-TRIG — trigonometry of right angled triangles
Available for  the 16K and 48K Spectrum and for  the BBC
model 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 standard parallel interface. Suppl ied complete
with r ibbon cable and driving software The cassette includes
LLIST, LPRI NT,  a nd  t e x t  screen c opy  software for  al l
centronics printers. The user changeable interlace software
makes it easy to send control codes to your printer using the
method so successfully pioneered wi th Tasword Two. The
cassette also contains fast machine code hi gh resolution
screen copy software for Epson, Star, Seikosha, Shinwa, and
Tandy Colour  Graphic (in colour / ) printers. Send s.a.e. for
brochure which includes sample print-outs and a full list of
printers suppor ted by  screen software.  Compatible wi th
microdrives.'ZX Interface 1.

E 4 5  fully inclusive mail order price

TASMAN RS232 PRINTER INTERFACE
Specification and software as above but drives printers

fitted with the RS232 standard interface. A low cost route to
printing — especially suitable for use with the Tandy Colour
Graphic printer and the Brother portable typewriter. printers
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
Devt V5

SPRINGFIELD HOUSE
HYDE TERRACE, LEEDS LS2 9LN
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One of the most powerful selling points
of any of today's home computers must
be the type of graphics facilities they
have to offer. With just a few simple
lines of Basic, great sweeping designs
can be made to appear and disappear.
colours change, new patterns emerge.
Unfortunately, for the really creative
user, all this requires expert program-

NEVI

Discussing the artistic potential &various micro add-ons,
HenryBudg ett concentrates his critical powers on British

Micro's Gralpad.

ming knowledge. The concept can't be
created on paper first and then loaded
into the computer as a completed work
of art. While there are a number of on-
screen drawing programs which allow
the creation and manipulation o f an
image, they cannot be used to copy a
picture from a sheet of paper.

Designers, technical draughtsmen
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and architects, as wel l  as interior
decorators, landscape gardeners and
fashion designers (to name but a few)
can all benefit from the facilities that a
computer graphics system can provide.
Once the design is safely stored away on
tape or disk, i t can be quickly loaded
back in to  the computer's memory.
Now, additions and alterations can be
tried without wasting valuable raw
materials orcreating a product that isn't
quite what the customer expected. Yet
all these potential users o f computer
systems are limited by the fact that the
computer cannot be interfaced to  a
piece of paper!

TABLETS IN THEORY
So what's needed is an input device
which can translate the lines and curves
of the drawing or design into digital
information that a computer can then
recreate as a display. In the professional
computer market graphics tablets have
been around for almost as long as com-
puters, but low-cost designs for the
home user have only recently started to
become available. H i g h  precision
graphics tablets, also known as digit-
isers because they reduce analogue
shapes to digital information. use a wide
variety o f techniques to  produce the
required information. Among the most
accurate are the magnetic and capaci-
tive systems; a capacitive system can
offer accuracies of around I/100th of
an inch — sufficient for engineers and
draughtsmen —  while the magnetic
method is potentially even better.

The cheapest and simplest digitisers
are the various pantographs. Based on
the same principle as the old-fashioned
drawing aid, they use jointed arms and
co-ordinate geometry to give a direct
measure of the position of the stylus.
Variable resistors (potentiometers) are
mounted at the two joints that provide a
varying voltage to the computer. This
can be interfaced through a suitable
analogue port: a joystick socket may be
enough. given suitable software. The
resolution of the pantograph is limited
by the accuracy o f both the variable
resistors and the mechanical linkages;
typically it's around five per cent. How-
ever, sophisticated pantographs based
on optical measurement of the rotation
of the joints can offer much better
results, although they still fall short of
the sort of accuracies that can be pulled
from the best systems. While the pan-
tograph is probably the simplest type of
digitiser there is, it's often quite ade-
quate for home computer use.
PUTTING THE
PRESSURE ON
One stage more advanced than the pan-
tograph ( though still lacking the sophis-
tication o f  a  magnetic o r  acoustic
digitiser) is the pressure sensitive digit-
iser. Often referred to as a 'bit pad*
(although that's actually the trade name
of a specific device) it can take one of
two forms. The simpler of the two is
based on a resistive sheet, often just
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heavy paper with a graphite coating. If
an AC voltage is passed across the
sheet, a stylus will be able to detect the
potential at any point. Using an elec-
tronic sampling method which is locked
to the same frequency as the supply
voltage, it's possible to derive a direct
relationship between the voltage detec-

For  a ni ght  on  t he  tow n,  w hy  not  dr e s s
your sel f up w i th a G r a fpad? Fi r st,  i t s  on
w i th the r ed bow  tie

Re car eful  w hen addi ng c ol our — i f  you
posi ti on the yel low dots  too near  the bow
tie, they'l l  com e out red i nstead.

ted and the position of the stylus on
the sheet.

The second type of pressure sensitive
digitiser uses two sheets of  resistive
material separated by a cellular mem-
brane. The pressure of the stylus causes
the two conductive surfaces to make
contact, a principle that was used in the
Sinclair Research ZX81 keyboard. A
high frequency signal is fed into the two
layers, each signal (normally) either
opposite in phase or connected at right
angles to the other. The signal detected
by the stylus when it makes an electrical
connection between the two sheets pro-
vides a measure of its position. Typical
problems encountered with both these
systems include changes in the surface
resistance due t o  damage, or  the
pressure of a hand at another point on
the surface.

The best types of digitiser available
to the home user are based on either

magnetic or capacitive effects. Both
systems rely on a series of wire grids
embedded in the baseboard of the tab-
let. In the magnetic system the grids are
used to detect the position of the stylus
which, in this case, is a coil radiating a
pulsed high frequency signal. The sig-
nal detected by the grids is compared
with a reference signal and provides a
direct measure of the x,y position of the
stylus. The capacitive system works the
other way round in that the stylus is used
to detect a series of coded pulses fed into
a two-layer grid.

The data produced by a  graphics
tablet must be converted into infor-
mation suitable for display on the screen
and, to this end, most of the commercial
products come with all the necessary

and the n the w hi te  shi r t (a tr icky i tem
to dr aw,  especi a l l y  wi th the  G r afpad's
'di s a ppe a r i ng cur sor ' fea tur e ).

O n e  la st  t o u ch ,  b lu e  s t r i p e s  o n  t h e  s h i r t
— now,  w her e 's  my top hat and tai ls?

software. However, just entering the
data isn't the end of the graphics tablet's
usefulness. Once the information is
stored in the computer the tablet can be
used as an editing tool, allowing colour
to be added or changed and shapes to be
modified. The surface of the tablet can
also be programmed to act as a menu
that selects standard options from the
program, so that the keyboard need only
be used for selecting major functions or
entering text.

PICTURE THIS.. .
So much for theory le t ' s  look now at a
version for the Spectrum user. One such
device called the Grafpad system from
British Micro (previously only offered
for the BBC Micro) has recently been
adapted to work with the Spectrum and
Commodore 6 4  systems. The  unit
comes extremely well-packed in poly-
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styrene — not a bad thing considering it
costs a fairly staggering E 43.75 — and
consists mainly of a 25mm by 355mm
by 260mm black plastic box. Already
that's a 'slight* discrepancy from the
advertising blurb. t h e y  reckon it's
only 55mm wide but what's a simple
misprint between friends? Well, no-
thing really, except that they also rec-
kon it comes with a light pen and. i t
doesn't. But then it does have a really
nice stylus to make up for it!

Also included in the packing is a
multi-way cable to link the tablet to the
Spectrum's edge connector, a cassette
containing the software, a  keyboard
overlay and a wad of A5-sized photo-
copied paper that claims to be a manual.
The tablet is well-made and its surface
is ruled with a grid corresponding to the
Spectrums graphics resolution of I 76
by 256 pixels; it also includes a 32-box
menu panel which can, in theory at
least, be utilised by users to create their
own software. The grid is protected
from damage by a sheet of clear acrylic
overwhich the stylus can be moved with
ease — although it does scratch.

The first move is to connect the tablet
to the Spectrum — an easy task you
might think, that simply involves plug-
ging a cable between the Spectrum's
edge connector and an identical con-
nector on the tablet'? No such luck! On
my Spectrum at least, the aluminium
heatsink prevented the plug from being
properly inserted. Out with the toolkit,
some minor surgery and the cable now
connects perfectly — although it's still
too short to allow the tablet to go any-
where other than on the right, or directly
behind the Spectrum. That's fine i f
you're right-handed, but then, not
everyone is.

With the cable connected all that
remains is to plug the stylus into the soc-
ket at the side of the tablet, load the pro-
gram and start drawing. To make life
easier for the user, a keyboard overlay is
supplied which carries the various op-
tions. All of the Spectrum keys are used
by the program — most with two func-
tions, a fact that is fairly strange given
the presence of the menu panel on the
tablet. To keep the user aware of what's
going on, the screen display includes a
highlighted bar detailing the current
screen mode, foreground and back-
ground colour selected, and the drawing
and dot modes. A neat feature is that the
bar always moves out of the way when
you get near it, hopping from the top to
the bottom of  the screen and vice
versa

To activate the stylus, you press
down on the tip and a  microswitch
makes contact; the on-screen cursor
then follows the motions of the stylus
around the grid. To use any selected
function, press the Enter key and the
function will operate as long as the
stylus is depressed: releasing it cancels
the function.
DRAWING ON
EXPERIENCE
The single most difficult thing I found
when using the Grafpad was to remem-

IAN SIGKINNELL
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PROFESSIONAL FILE M ANAGE M E NT.  DATA RETRIEVAL AND PRESENTATION --
ANY ADDRESS LISTS. I NVENTORY,  CUS TOME R OR PERSONNEL RECORDS...

IMASTERFILE can!
Microdrive commands included; 32, 42 or 51
characters per line!: 26 fields per record;
Unrestricted number of records: 36 user defined

Display/Print formats; Fast search & sort facilities; 11Around 32K of RAM available for data!

N o w  with I M F - P R I N T  and MASTERFILE version 09
you can format your data for a full width printer!
Works with most popular printer interfaces. Fully variable report widths (over 100 columns) and
lengths. Powerful numeric editing and column totals. Almost no reduction in space available for
data. M a n y  more products available. Send SAE for details!
MASTERFILE version 09 f  15.00
MF-PRINT f  6.95
MASTERFILE with MF-PR IN T £19.95

S I M P L Y  T H E  B E S T  S P E C T R U M  USERS!
Remove
5screws
Separate
Spectrum
Remove tails
Screw Spectrum
to base
Insert keyboard
tails
Screw keyboard
to base
Secure
Housing
Facia

SCREWDRIVER

5 MINUTES
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TRY OUR N E W  S O U N D  B O O S T  SPDPERCTTRHUEM
Sound volume adjustable from a whisper to a
roar providing sound and vision for added realism.
No memory used, pushes the sound out through
the I V  No soldering required, just 3 p
easy push on connections. £
9
.
5 0 F R E E

pragettom mailed 1.S1 dux% hy mum
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Ca m pbeII Systems
(Dept.  YS )15 Rous Road.  Ruckhurs1 Hi l t.

Essex. I G9 bli t.  England 01 5114 0589

SAGA -

0 0  2

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
Spectrum personal

computer.
A professional full size

tlwerty'  keyboard has been
designed.with full travel keys & a full

size space bar.Special functions are
strategically placed for rapid programming &
ease Of use.Designed today tor users of

tomorrow, you can play the fastest games
with the greatest of ease. It's easy to

assemble too— you need iscrewdriver &
5minutes — Simple! Available in white.

EMPEROR

SAGA SYSTEMS LTD
WOODHAM RD, WOK ING. SURREY TEL 69527

PLEASE RUSH ME WITHOUT DELAY
!ENCLOSE CHEOUEjP0 PAYABLE TO SAGA SYSTEMS LTD
FOR t  P L E A S E  ADD E1.15 P P  PER KEYBOARD
P& P FREE FOR BEEP BOOST
NAME
ADDRESS P O S T C O D E

- o
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ber whether I was drawing on the screen
or mapping the attributes. The current
screen mode is displayed in the centre of
the information bar, so it should be sim-
ple to keep track of what's going on:
however, dropping into Attribute mode
and spraying colour across pixel boun-
daries can be very frustrating. The
accuracy o f  the tablet is  properly
matched to the Spectrum — the grid
inside the tablet's surface consisting of a
wire mesh 176 by 256: the movement of
the stylus on the screen corresponds
exactly to its motion on the surface of
the Grafpact. Don't expect too much at
once because drawing freehand re-
uires practice and traced pictures are
never really exact.

Fortunately the software makes al-
lowances for this and it's generally quic-
ke r to knock up an approximate likeness
and then use the editing features to tidy
up. Of these the most useful is Magnify
which blows up the selected area by up
to eight times. Here the individual pix-
els are about the size of characters and

you can Set and Reset them at will. The
movement of the stylus is also scaled to
the current magnification, so the picture
doesn't leap about all over the place.

Among the other built-in features of
note are the Line, Circle and Box draw-
ing routines, all rubber-banded from
any given starting point. Quite what the
Vertical and Horizontal Line facilities
are for is a mystery; they appear com-
pletely redundant. While almost all the
routines work very fast indeed, the Cir-
cle is amazingly slow; any suggestions
as to why would be gratefully received
— there seems to be no obvious answer.
To assist in matching your image to
others the program provides two scaling
grids, but neither really proved very
effective. The highlight grid which pro-
duces alternate light and dark back-
ground character cells doesn't work
with dark backgrounds and while the
second grid is better, it reduces all the
colours to magenta or white, making it
almost useless for anything other than
out lin
ing.Against these dubious features Graf-
pad does possess several very useful
facilities. You can invert an image. flip
up/down or left/right, and store up to
two pictures, either elsewhere in memory
or permanently on tape. Areas can be
painted-in or you can edit the Attribute
screen on a  pixel-by-pixel basis (in
Magnified mode if you really want to be
accurate). If you want to protect areas
of your picture from accidental damage,
a window facility is provided and only
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the area inside can be edited while the
window is active. About the only other
interesting facility promised by the
manual is that you can pick up IJDGs,
but it fails to suggest from where!

The manual actually fails to mention
quite a lot and I only hope that the one I
got is a prototype and not what the pay-
ing public will receive! Quite apart from
the mis-spellings and shabby presenta-
tion it hardly tells you anything at all.
It's almost as though it was translated
from Esperanto by an artificial intelli-
gence program suffering from dyslexia.
(Author's note: all spelling mistakes in
this review are the responsibility of the
editor! INo they're not, Ed])  All the
commands are dealt with but seem-
ingly in as few words as possible — it's
more a quick reference guide than a
piece of documentation

GET T HE PICTURE?
If you want to create works of art on
your Spectrum's screen then you can
certainly do it with the Grafpad. But
then again you can also do it with the
various screen-based editors l ik e
Melbourne Draw for substantially less
than 1143.75. The only thing the Graf-
pad has to offer that the screen-based
packages don't is the facility to use the
pen t o  t race  a n  exist ing  d ra win g  o n
paper into the computer's memory;
even this is limited by the accuracy of
the tablet. Check it out yourself and
draw your own conclusions. O s

The Key to Spectrum Machine Code Success.
Picturesque s MACHINE CODE SYSTEM Is used and recommended by professional software writers, t
o i l
e t  t h e  e x c e l l e n t

documentation and the friendly, easy-to-use programs have been highly recommended for I n n e r s .

You will only buy one Machine Code System, so buy the best
i
the 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 MICRODRIVE COMPATIBLE
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 rom cassette or

Microdrive into me mo ry for very
large programs. Customise to most Centronics

prin te r interfaces, or RS232 (with Interface i l f o r  BO Column
printout. FAST ASSEMBLY — lk of code in 7 seconds.
Assembler Directives:— ORG, END, DUB, DEFW DEW, EOLJ.

DER_ iMicrodrive  and Centronics facilities E 8only operate with  48K machines] .50
INCL. VAT & P&P

MONITOR
The ideal tool to help the
beginner get started, yet It
contains all the commands for
the experienced p rogrammer
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
through RAM or ROM.
Disassemble any part of
memory, RAM or ROM. Dec-
Hex-Dec number Converter
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I I I I I I I r
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Printer Output to ZX

Interface  II or customise to
most Centronics p rin te r Interfaces. General memory
management commands include Hex dump. Insert,
Delete, Fill and Move Can reside in memory with  the
Assembler MK  machines only) to give a Complete

Machine Code programming system. E 7 . 5 0
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Available from the "SPECTRUM chain of stores, branches of John Menzies and all good computer
shoos, or by mail o rder by sending cheoue /PO to:

PICTURESQUE, 6 Corkscrew Hill, West Wickham, Kent. BIM 9BB Send SAE for details

NCI_ VAT & P&P
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B A C K
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B L I T Z
Calling all Spectrum owners i f  you've missed out at the news
agents. don't fret 'cause we've s till got a few issues left over.
Deep in the basement of Rathbone Place. our lovable layabout
Distribution man, Trevor. stubbed his toe on some misplaced
packages full of  w o u l d  you believe it  b a c k  issues of
Your Spectrum.

Well, we wouldn't want to get the poor guy in trouble for not
selling them, so we're offering you the chance to help out. Check
out the coupon at the bottom of the page and send it off quickly —
there 's  not  that  ma n y  lef t ,  and we 'd  hate y ou not  t o c o mp le t e  y o u r
collection.

Funny lookingotenrammer —
no you don't

have to look like
this to envoy the

mag v ine

Acknowledge
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'

expert or
machine code

Tot tam, came
do with the

impossible — a
way to break out
of machine code

COOS

Add a little zip to
your

programming
prowess — a

tutor ial on PION 10
write good

software And
St to prove it

can be done, start
et gaming your

own crynprier

ISSUE I

Durell Software
felease g m

for the Speccy.
bet wouldn't you

lust love to see
the whole thing"
Come On in the
waters lovely
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Build a keyboard R a t h e r  a cute
buffer for the c o v e r  — which
Speccy under the s u g g e s t s  nothing
expert guidance o f  the great
of elephem I , i r  s o f t w a r e  reviews,

machine code
machinations
and hardware
tills and bobs

within Ah well

Grandmaster Or
JIM Ism
presides over live
chess packages
all challenging
one another
Check it our

Have you
considered that
there could be
anything laster
than Basic We
did a n d  so
should you,

The OL gains
momentum (well,
nearlyi andPM11111
takes a good look
at Super Basic
and compares it
to the ZX  B as ic
we all know and
love

A Spectrum—
but what issue
al Learn how to
look for the tell-
tale signs as
SION Aim
inspects the guts
of the machine
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For all this and more — news and views, fun and
philosophy, charts and chat, books and letters,
rumours and reviews — look no further than the
greatest Spectrum magazine around — Your
Spectrum.
• • • • • • • • m u o m m o s
•  Please send me the following back
•  Spectrum (E1.1 0 each, includes ha
•
•  Issue 1
•  Issue 2

Issue 3
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•
•  I enclose a cheque/postal order for E
111 Name

Address

•
•
•
•  Date
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the 01 is
announced. and

we Send OW
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hallowed halls of
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inside stcay. Full
details on the

mysterious micro
inside

Fed up with the
quality of the ZX

Printer'
) 
T h e
r e '
s  
a

lot going for
upgrading, as you

can see by the
subtle colour

simulationS you
can achieve —

and all it needs is
a little bit of code
S•amazing

Along with a
Marled re,ew of

Sol
Wrist Panel
decides to see

'list how the
game talcs

Follow the trials
and tribulations

Of a closet hacker
as he makes his
way through the
fully illustrated

plan of Matthew
Smith's

wonderworld

ISSUE 2

ISSUE 4

• • 1 5 . . 1 0 . 1
issues of Your
ndling). •
(Quantity) •

El
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O

The issue is
resprendent with
a giant poster-
map giving the
complete layout
to Duicksilvas
mighty AM Mitch
as well as an
insight into
Sandy While s
proc t aMMing
ventures

II you've got
SOlware worth
protecting then
gel all the inside
info from O m
I I  le you
know it makes
Sense

For the best
screen shots ot
all your favourite
games. inOk 110further than iris
review pages (So
what it out ace
photographer told
me to write that

true)

At long last
Ostie Lame gels
a close look at a
CIL Find out all
the gory details
of the hardware
software and
the dreaded
'kludge

••
•
••

Please fill in the order form (cheques/postal orders _ •
•  made out to Your Spectrum) and mail it immediately 1.1
•  to VourSpectrum, Back Issues, 14 Rathbone
•  Place, London WI PI D E.  •



A  C H A N C E
E N C O U N T E R

As many of you will know, random
numbers on the Spectrum are not truly
random — they may appear to be ran-
dom, but they are in fact totally pre-
determined. F o r  instance. R A N -
DOMIZE 4 2  followed by PR IN T
RNDAND will always give the same
numbers: 0.049194336 and 0.69065857:
I haven't cheated by using the RAN-
DOMIZE statement. I've just used it to
make the point easier to demonstrate
RN D does not rely on chance.
RANDOM THOUGHTS
Now when you play any sort of game
which involves the throwing of dice or
the tossing of coins, then one would
usually agree that the outcome is truly
random. (  At this point, the philo-
sophers amongst us may like to have a
quick debate on the various merits of
free will versus determinism.) Isaac
Newton would tell us that if we knew all
the variables involved ( velocity of dice.
density of air, etc) then we could work
out in advance which number would get
thrown; o n  t h e  o t he r  ha nd.
Schrodinger's Cat tells us differently.
Maybe the world is flat after all.

So now you should be able to see the
subtle difference between the formula
INT (6*RND)+ I and throwing a dice.
However many suitable tests for ran-
domness you may care to think up. one
overriding fact remains — that, whereas
dice-rolling involves the mysterious
hand of fate, the RND formula is com-
pletely predetermined. The outcome of
a dice game is fixed before you even
press RUN.

You can add a little bit of chance into
the game by putting a RANDOMIZE
statemt_nt into your program some-
where ( without a number after RAN-
DOMIZE). This will confuse the issue
a bit. hut it still won't stop the remainder
of the game beingjust as predetermined
as ever. What you could do instead is to
precede every single use of RND by
either an IN P U T statement or  a
PAUSE 0  statement, followed by
RANDOMIZE. For instance:

PAUSE 0 - RANDOMIZE: LET 0+ INT
16*AN01+1

As luck would have it, Toni Baker has come up with an interesting way to access true random
numbers — with a little help from machine code, of course.

This will prevent the game from being
predetermined by relying on the fact
that a human player will not necessarily
wait the same number of TV frames be-
fore pressing a key: it'll load the random
number seed with a different value each
time and hence give you a different ran-
dom number each time.

A TRUE DEFINITION
But I'd like introduce you to another
approach. I 'm going to define a user-
defined function called FN R( X) (the
number inside the bracket is important).
Here's what happens when it's reached
in the middle o f  a Basic  statement.
Firstly. control will PAUSE until a key
is pressed. and then the computer will
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ASSEMBLER
CALL KEY SCAN
INC E
JR NZ,CHANCE

CALL KEY_SCAN
INC E

Z,NEW_KEY
LD B,E

PUSH BC
LD BC,(SEED)
CALL STACK BC

POP BC
RST 28
STACK I
ADO
STK DATA 75
MU LT

STK DATA 65537
MOD

DELETE
DJNZ CH_LOOP
STACK 1
SUBTRACT
END CALC
CALL FP TO BC
LD (SEED),BC
RET

select a random integer between one
and the number ins ide the brackets.
This new random number function is
not predetermined, and as in the above
example. its differing possible out-
comes are strictly the result of human
intervention.

Unlike the previous example. how-
ever, the determining factor is not how
long you take to press a key i t ' s  which
key you press! In other words — sup-
pose you used FN R(6) to represent
throwing a dice. At this point the action
would PAUSE. The human player
would be aware that the outcome of this
dice throw is determined only by which
of the keys she or he decides to press, but
does not know, and can never know.

COMMENTS
DE.= immediate keyboard scan.

Waits until your finger is released
from the last key pressed.
DE = immediate keyboard scan.

Waits until a new key is pressed
B = code corresponding to the key
pressed

BC = random number seed
Pushes this seed on to the
calculator stack
B = key code
Uses the floating point calculator
S.1
S+1
S+1,75
75*(S+1)

Stores this new seed

75*(S+11,65537
75*(8+1) MOD 65537,75•CS+
I) DIV 65531
75'IS+1) MOD 65537
SEED+1
SEED+1 1
SEED
And back to machine code
BC: = new random number seed.

Returns to Basic. Note that this
final value will be divided by
65536 to give a final random
number.



which key gives which result. As in real
life, the human being determines her/
his own fate. and synchronicity alone
choose the winners and losers.

The algorithm I've used to define FN
R is an almost direct rip-off of the RND
feature in the ROM, except that I've
added a bit to allow for human interven-
tion. It's mostly a machine code routine,
but the machine code only works out a
random number between zero and
65535. and so a b i t o f multiplying,
dividing and INTing is required to get it
into range. See i f you can write a new
Basic DEF FN  statement to  define,
say, FN SO ) as a random decimal be-
tween zero and one— you can use exac-
tly the same USR call (that is, my
machine code) as I've used for FN
R( X) but you'll need to change the rest
of the statement.

CHINESE CHANCE
For those of you with an inquiring mind
(all of you. I hope) look carefully at how
I've used the floating point calculator by
bringing in the RST 28 instruction. You
don't need to understand all the the cal-
culator instruction codes( I'll admit that
348041000080 is a bit confusing) but if
you can get the drift of how in principle
the calculator instructions manipulate
the calculator stack, then you're well on
the way to the light at the end of the
tunnel.

I've used a bit of computerjargon here,
which I'd better explain. We all know
that 15 divided by seven is two remain-

der one. In fractions, it's 2 117. and in
decimals it's 2.142857 b u t  let's just
stick t o  integers —  i t 's  easier. I n
general, A divided by B is Q remainder
R. In computerese we can write 'A DIV
B' to mean Q, and 'A MOD B' to mean
R. Thus, in the above example 15 DIV 7
equals two, and 15 MOD 7 equals one.
Mathematically we can say that A DIV
B equals INT (A/B) — see i f you can
work out what the mathematical for-
mula for A MOD B is. Anyway, that
explains all the unknowns — let's move
on now to a bit of program.

This is a Basic program for throwing

Chinese coins. The question marks in
the last line refer to the address of the
machine code routine labelled CHAN •
CE, which is listed separately. See you
up there.

10 FOR 1=1 TO 6
20 LET C=FN F1(2)-1-FN R121-t-FN R(2)
30 PRINT AT 6-1,0: "---":
40 IF C>4 THEN PRINT "space":
50 II C<5 THEN PRINT "-":
60 PRINT"---"
70 NEXT 1
80 IJEF FN R(X)=INT ()MISR ?????/

655361-1-1

". •  If you have enjoyed marshalling your resources to light tropical diseases
— try our new game — Herpes."

, - ;

STACK 100 LIGHIPEN • E28.75 GIVES YOUR COMPUTER EYES!
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Available for the CBM 64, VIC-20 and 481S
Sinclair Spectrum, this quality rifle comes
complete with three exciting games and
connects to your computer with 12 feet of
cable The SIR puts you in a different
league.

Please send me a Free brochure, price list and
the address of my nearest stockist
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CBM 64 Accessories
Cartridges:-
HELP - over 20 extra commands. disassemble( and
machine code monitor, DOS £28.75
SUPERHEI, - as 'HELP but with a comprehensive
2 pass assembler £40.25
ARROW - loads and saves a 32K program faster than
a 1541 disk drive (use with 1530:C2N cassette deck)
£33.35
ARROW PLUS - as ARROW but with a
comprehensive 6502 assembler E4445
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As corn puterised bulletin
boards spring up all over the

country, you're going to
miss out on alithe action

unless you get hooked up to
a phone fast. Our man on the
line, SO Factor, checks out

the scene.

As micro ownership becomes more
widespread and the initial fascination
with 'zap' games wears off within the
growing use rbase, more of us are getting
involved with distant computers and
databases via the telephone lines.

This used to be the only way one
could have a 'home* computer at all.
The computer itself resided in a remote
air-conditioned basement, and the user
sat before a n  enormous electro-
mechanical teletype machine. Th i s
would display the dialogue by printing
on a continuous paper roll, with the con-
sequence that operators of such a link
gained a nickname from the intermittent
'hack hack hack' that distinguished
their input from the regular chatter of
the mainframe's reply.

Not a lot of people know about that in
these days of glass-faced terminals and
thermal printers. And the people who
do tap away in the wee small hours
nowadays ( to  avoid the peak time
charges) are much more likely to be
communicating with their bank or check-
ing the market figures than to be polish-
ing their latest Fortran monsterpiece•

In fact, modems are becoming con-
sumer products at a rate fast approach-
ing that which has put micros into the
major retail chains. And about asterisk-
ing time, too. says British Telecom.
PRESTEL ET AL
BT is uncharacteristically at the fore-
front of the new wave, with its Prestel
database. the biggest and best any-
where. Prestel has over 300,000 pages
of information, plus electronic mail and
a link to the Telex system. So far this
technical achievement has been typi-
cally British — that is to say, it's a com-
mercial failure admired all over the
world.

However, the fortunes of Prestel and
its myriad Information Providers( Pres-
tel doesn't actually fi ll many of those
pages, but rents them to the IPs) are on
the wax. Subscribers to the system now
number upwards o f 40,000, and new
IPs providing home banking, shopping
and other such consumer oriented ser-
vices are taking the subscriberbase
away from the travel agent specialist
services and into the home of every-
man.

Many o f  these new services are
launched with dedicated Prestel ter-
minals which will do nothing else, but
micro users can get access by various
add-ons, and us Spectrum users have
the superb Prism VTX5000 modem —
winner of the BMA Peripheral o f the
Year award.

Advertisements give the impression,
that this is a Micronet modem which
can also get Prestel, but Micronet is a
Prestel IP and not a separate system.
Nor is it the only microcomputer interest
section on Prestel. There's also View-
fax —  a  similar sort o f  electronic
magazine with the same sort of features
as Micronet, but not as extensive. The
reason that Micronet is bigger is that it
charges a  subscription, and Viewfax
doesn't. Both have daily news from the
micro world, downloadable software.
letters from readers, informative and
humourous columnists (MicroMouse
and MicroGnome), a n d  sub-IPs
(usually advertisers),

Micronet subscribers could be for-
given for believing that Prestel is a
branch of Micronet instead of the other
way around, as they get sent straight to a
Micronet menu at log-on rather than the
Prestel menu that most subscribers get.
By the time you read this, however, a
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computer interest menu will have taken
its place, giving a menu-selected route
to Viewfax as well.

Unfortunately, th i s  change goes
beyond menus, and the Viewfax section
will no longer be free to all Prestel sub-
scribers. Viewfax is to get a share of the
Micronet subscription, which will be-
come the 'Prestel Microcomputing'
subscription. Th i s  w i l l  no t disturb
Micronet subscribers much ( as the cost
will be the same) but non-netters will be
entitled to feel that part of the Prestel
service for which they are already pay-
ing Prestel subscriptions is being with-
drawn. And when charges are intro-
duced for the previously free electronic
mail, as will shortly happen, you may
hear loud disgruntlement from all and
sundry.

The costs involved consist o f sub-
scriptions, page charges, computer and
telephone time charges. The last two
can be avoided, or reduced, by using the
system only after six and at weekends.
and you need only pay page charges i f
you insist on seeing pages that the IP
charges for, such as stock market infor-
mation. The subscription to  Prestel
costs 15 a  quarter, and the micro-
computing section another 18.
KEEP IT A SECRET
You won't be able to get access to Pres-
tel without a subscription because it's
protected b y  a  password system.
'Hacking-in' is unrewarding because of
the large number of possible password
combinations which may consist o f
mixed upper, lower and  numeric
characters, giving over 16 million com-
binations in just four letters. Any stories
you may hear about breaking into Pres-
tel are due to subscribers being careless
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with their numbers, rather than clever
work by some whizz-kid. Some of the
more prominent names among the 'care-
less' might surprise you. PC W magazi ne
published its identity number on the
contents page of a recent issue instead
of its 'systel' number. The systel num-
ber is the public number used as an
address to send mailbox messages to —
the other is a secret between you and
Prestel. Fortunately, PC W got its iden-
tity number changed before anyone
managed to hack through the additional
four-character password.

Micronet itself was not so lucky. The
organisation has a couple of identities it
loans out to exhibitors and magazine
reviewers called 'Micronet 800 Demon-
strations' and 'Micronet 800 Exhibi-
tions'. Lots of people have had these
numbers at one time or another, and
Micronet changes the passwords in-
cessantly to keep out the unauthorised.
However, a recent exhibitor found the
numbers easier to remember when taped
to the front of the display machine, and
rather more people than usual got a look
at them! Ordinarily this would not have
been a catastrophe, because the worst
the interlopers should have been able to
do was download a lot of expensive soft-
ware from Micronet's own pages. This
is theft, but Micronet presumably would
not actually have to pay itself for what
was taken.

But the story goes on. The hackers
apparently sent  mailbox messages
(purporting to be from Micronet) to
legitimate 'netters asking them to send
in their secret numbers to the Micronet
Exhibitions mailbox number, to help in
an effort to catch some naughty person
sending lewd mailboxes. Some 'netters
fell for the con, and shortly found them-
selves locked out of their own account;
the hackers had logged on with their
identity and changed the password. The
moral of the story. d o n ' t  tell anyone
your secrets!

ON THE DOUBLE
Prestel modems use a split baud rate of
1 200/75, which has now become a
European standard for such systems.
German and Dutch Prestel-type data-
bases can be called up on a Prestel mod-
em, as can a growing host of domestic,
private and commercial systems, pro
vided you know the numbers. For once,
perhaps, a *standard' may be stuck to,
and a  Prestel modem looks like an
investment for the future rather than a
toy of the moment.

The idea of the twin speeds is that
Prestel needs to send a lot of data while
you need usually send only an oc-
casional menu selection. However, the
characters you transmit will be used to
buy goods, book tickets — usually just

spending money in some way — so they
are sent at a slower speed; presumably
less susceptible to corruption by line
noise. I t  makes sense, but there are
other standards.

FROM LITTLE ACORNS.
The ofiginal standard for data links
(ignoring Telex's 50 baud, which is still
the international Telex standard) was
limited less by the telephone system
than by the speed of the mechanics of

TITLE
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CBBS
South-Watt

CBS' 'errCBBS Chiltern

hrom-130 Null

Forum-110
Wembley

Liverpool
Mailbox-BO
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TBBS
Southampton

TEN
'landlord Board
Southern BB

1112-NE1 CIBB
London

BIS NOM
BIrmlnobam
CABB Computer
Answers

British Apple
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Jonathan
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PHONE
NUMBER

069 92314

0626 890014

04862 25174
07073 28723

0482 859169

01-902 2546

051-428 8924

0384 635336

01-348 9400

0703 437200

0258 54494

0243 511077

01-399 21

0827 288810

01-631 3076

0742 667983

011111110

the teleprinter, and so remained at 110
baud long after the VD U  took over.
Some systems still use 110 baud, but at
just 10 characters per second it's too
slow, and has been largely superseded
by 300 baud.

The people who use 300 baud are the
pre-consumer boom professionals and
enthusiasts. A lot of the private and cor-
poration databases are on 300 baud,
especially in the USA, where breaking
into private (or even government) data-

RING
BACK
FAG.*

Yes

Yes

Yes

Yes

1

FURTHER DETAILS

300 baud V21, 300 baud Bell
and 1 200/75 V23

i 24-hour operation.

24-hour operation.
Operation is provided from

' 18,30 to 22.30 (Note that
the phone number changes
on Mondays and Wednesdays
to 07073 39241.)
Operation times are.
Tuesdays and Thursdays —
19.00 to 22 00. Saturdays

; and Sundays — 13.00 to
22.00. and daily (for the
USA) — 00.00 to 08.00 Bell
103.

Operation is provided in the
evenings and weekends Just

• ring up and ask tot Forum-80.

24-hour operation.

Operation is provided every
day from 17 30 to 08.30.
plus Sundays all day.
Operation is provided every
day from 09.00 to 01.00
CCM and 01.00 to 09.00,
BELL 103.

Operation is provided on
weekdays from 17.00 to
08.00, and all weekends.

24-hour operation.

Operation is provided from
20.00 to 02.00

Operation is provided on
11.Sundays only, from 17.00 to
'  22.00

24-hour operation.

I •24-hour operation. There is a,300/300 service, but the 75/
1200 service is still not
working.

k 24-hour operation

* The 'r ing back fac i l i ty  consists of you dial l ing the  r elevant num ber ,  l e tti ng it r ing
once,  r epl ac i ng the r eceiver  and than r e-dial l ing.

The s e  bul l eti n boar ds  are all fr ee Br i tish system s and can be accessed by anyone wi th
t h e  n e c e s s a r y  e q u i p m e n t .
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Sufis Software
invites you to a private

showing of all their learning
programs-for just fl

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

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

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

Then there's the problem of level.
Age is no guide to ability or knowledge,
and a program which is too easy or too
difficult isn't much use. Shop assistants
aren't a lway s  knowledgeable. a n d
magazines are fu ll o f  games. People
know it's important to choose the right
programs—but how do you go about it?

The pleasure of learning
For 10 years people have been

using our  products t o  improve their
language sk ills . Wr iters . journalists.
linguists, teachers and designers have
worked with us to create materials which
help people to learn—and to find pleasure
in learning.

Now learning has a new dimension.
Sulis Software programs offer  new
opportunities for every family to benefit
from the individual tuition that a computer
offers.

A unique offer
People a r e  c h o o s y  a b o u t

educational software—and r ightly  so.
You need time to look at what's available
and dec ide f o r  yourself whether a
program is  r ight for  you or  for  your
family. S o  w e  ar e  offer ing y ou a
demonstration cassette o r  disk  w ith
samples of  all our programs to run on
your own computer in the comfort o f
your own home.

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

English and French
Sulis Software specializes i n

programs f o r  English and French—
although we do have other subjects. Our
programs aren't dull revision notes on
screen—they are designed to improve
spelling, vocabulary and grammar.

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

enjoy yourself—and you'll
learn something.
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A satisfied user
Young Alastair M.  failed his

English Language 0  Level last June.
He got a Grade D.  He wrote to us
earlier this year:

"1 would like  to  compliment
Sulis Software on their achievement
in p roducing  E n g lish  teaching
programs which are both enjoyable
and usefully informative.

'7 u s e d  t h e  p ro g ra ms
Wordpower and Besieged as part of
my preparation for my English GCE
0  level exam re-sit, which 1 success-

A l ly  passed with a Grade A result.
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the exam. a n  English language
qualification being essential for entry
to universities,"

Try before you buy
Sulis Software sample cassettes

only cost El. I f  you prefer to use a
disk, you can order a demo-disk for
E2 A n d  the cost of  the sample
cassette or disk is deducted from your
first order_

Whether you are looking for
games o r g r u n t
-
w o r k ,  
w h e t h e
r  
y o u

want a program for a pre-schooler or
an adult—you'll find a program to
suit you.

Take advantage of  this very
special offer and send off for your
cassette or disk TODAY.

Solis Software Ltd
ch .( cr Stfee l Abbity Glean Seth HAI  1
N L10225) 61922 Telex 444331 Adtapa GB

I FP

1Pletae arrac in BLOCK C AM  ALS?

11
1II y tio poc k s  you call t o

'pdord Jung voro credit card
Tel. 0225 61920.142m



bases has become a popular pastime.
You don't have to get involved in such
activities to have fun with a modem.
however, as there are many public

CONTACT

Presto' F R E E F O N E  2296

Telecom Geld

Comet

Ilicresst 8011

Z X
PHO
HOME!

COMMERCIAL BULLETIN BOARDS

Julie Ireland,
42 Weston Street,
London SE1 300.
John Douglas,
BL Systems Limited,
Grosvenor House,
Prospect Hill,
Redditch,
Worcs E397 400.
Tel: 0527 64274
Durrant House,
8 Herbal Hill,
London EC111 5J13.
Tel: 01-837 3699

access hobbyist databases devoted to
interests varying from computing (of
course) to wife-swapping ( it gets so bor-
ing in California). You can even get Pre-
stel on 300 baud if you insist, but only
on a London phone number.

For a  computer nut, the amateur
bulletin boards are more interesting
than Prestel as a whole. Where else
could you read a letter from Douglas
Adams about how he is using a DEC
Rainbow and Brainstorm to design the
Hitch-hikers Guide video game, if  not
on Peter Tootill's board in Liverpool?
Reading other people's mail (providing
they don't flag it 'private') is allowable
in the club-like recesses of a board, but
could never be sanctioned by Prestel.

While the individual boards are a lot
smaller than Prestel, there are a  lot
more of them — especially if you are
prepared to phone very long distance.
Fred Brown's board in Hull has a list of
foreign boards so long that downloading
it will in itself cost as much as a call to
the States. The individual nature o f
these enthusiast systems, and the free
access to all comers. makes them ad-
venturous when compared to the more
regulated Prestel.
HARDWARE SHOPPING
LIST
First the bad news. The RS232 port on
Interface 1 is not quite the real article. It
won't work with a proper full duplex

modem, as used by almost all remote
systems.

The Interface I manual is very vague
on the RS232 link, possibly because it
tries to avoid making this admission.
Dr. Ian Logan's The Spectrum Micro-
drive Book has much more information.
including some on using the RS232 to
link other computers to the Spectrum,
but he does not mention modems. This
is very significant. for Logan helped to
write the Shadow ROM.

The problem is simply that turning a

RIMIER DETAILS

They will give you the information to
apply for an account and a jack socket
For the 1 200/7 5 service, local phone
numbers are issued, and you'll require
special hardware and software. You
won't need anything special for the 300
bead service, but make enquiries on the
same number. For more details of
V1EWFAX 258, consult page 800890
within Prestel.

byte of data into a stream of bits or, con-
versely, assembling a stream of bits into
a byte, requires the personal attention of
the Spectrum's CPU, and it can't do
both at once. Most serial ports depend
on a dedicated chip to serialise the out-
put and parallelise the input, and the
CPU need only check on the port once
in a while to see if a byte has come in or if
one can be sent. Interface I  saves the
cost of this chip by doing the job with
software. Don't  complain, it 's your
money that's being saved, and you can
use the RS232 link for just about any-
thing but a full duplex modem. I've used
it to download files from a CP/M com-
puter and to store Basic listings on the
disks of the same machine for printing
later.

When the Spectrum sends a byte, it
has to hang around sending and timing
each bit, And when it goes to look at the
input, it arrives in the middle of a byte,
like as not. This is much worse than mis-
sing a byte entirely, as it garbages the
following bytes as well by putting the
whole stream of bits out of step.

If you're hooked to  another com-
puter, the handshake lines can be used
to stop the other computer sending until
the Spectrum is ready — but this won't
work with modems, which have only
one line to send a signal down. They use
separate pairs of tones for high and low
on originate and answer, and these four
tones are about the limit that can be
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reliably accommodated on a  phone
line,

So if you want to get onto 300 baud
with a Spectrum, you'll need not only a
modem, but a  proper RS232 port.
There aren't that many available, but
Maplin has one that looks particularly
attractive; it's not only inexpensive, but
has its driving software in an on-board
EPROM. Unfortunately, the Maplin
representative who promised to send
me a unit for review was subsequently
nobbled by terrorists from the inter-
national V I C  users underground —
otherwise, I  would certainly have
received it by now. Maplin also does a
very cheap 300 baud modem, but both
items are in  kit  form. Maplin also
operates its own bulletin board.

The add-on RS232 port that I have
used i s  produced b y  U - Mi cro -
computers, the Apple specialists. This
is a much more costly unit, and requires
a software driver to be loaded from
tape. o n  the other hand, it does come
ready assembled. Using i t  requires
some software ability on the part of the
operator, and you'll have to use the
dreaded soldering iron to deal with the
baud rate selection, at least. However,
it does give you lots of facilities, with
two channels, split speeds, and lots of
control over things you probably don't
even want to know about. This is the one
you'll need if  you go for a multimode
modem.
IN THE MOOD FOR
MODEMS
Once you have your RS232 port, the
range of modems available borders on
the vast, and will certainly attain true
vastness soon. Super single chip ver-
sions are appearing on the market now
which will cope with all the different
baud rates and tone standards, all in one
box: some of  them are even BT  ap-
proved! The best known and most talked
about — probably because it was the
first fairly cheap multimode — is the
Minor Miracles WS2000, but a flock of
similar items are chasing hard on its
heels.

The WS2000 will cope with 300,
600 and 1200 baud, both European and
USA (same speed, different tones)
standards. I t  will also work with the
1 200/75 for Prestel; and it will also do it
backwards. 75/1 200, to communicate
with a computer using a Prestel modem
( 1 10 baud usually uses the same tones
as 300, so that, too, should work).
Multimodes all cost over El 00, but if
you are happy to be restricted to 300
baud, then there are lots of modems at
E50 or less available on the surplus
market — or in kit form from Maplins.
Points to look for arc:
Originate/answer-The box making the
call should use *originate' tones, the
other uses *answer'. If  you want to have
athers phone you as well, then one of
you will need both. otherwise 'originate-
only' will do.
US/Europe- Yanks use different tones
and drive on the wrong side of the road.
Don't complain to me. If  you want onto
US boards then you pay more. US stan-



Z X
PHONE
HOME!

dards are often called Bell, ours are
called CCITT after the famous Belgian
inventor.
Autodial-Notjust laziness, sometimes
you will have to dial repeatedly to get on
to a popular board. This is especially
useful for call-back boards, where you
ring once, hang up and ring again. This
is often done when the board shares the
domestic phone, so that the household
knows when the phone call is for the
computer. Autodial can cost a lot extra,
but a cheap, non-approved push-button
phone with last number re-dial is almost
as good and easier to use.
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answer the phone. It's only needed if
you want to set up your own board, in
which case you also need at least half a
Megabyte of disk drives.
Acoustic/direct coupled - You aren't
allowed to couple directly to Telecom
lines unless BT approves. However,
absolutely no one pays any attention to
this. Get a few phone sockets put in so
you can move the phone from room to
room and make sure your modem has a
suitable plug. (Buy some BT shares as
insurance.) Ideally, the modem plugs
into the wall and the phone into the

48K SPECTRUM
BUY ONE TAPE

GET THE OTHER FREE

TAPE I
Economic model of the economy -  learn hew the economy

actually works. Input your awn budget and see the results. An
accurate, very advanced program, simply explained in step by step
detail. Includes explanations of  monetarism and Marxist
economics.

Einstein's Theories of Relativity -  learn about time travel,
gravity, black holes etc. All simply explained with the help of
graphks.

TAPE 2
elockiock -  exactly as played in British cosimos. Allows you to

create your own system and test its success.
Poker -  Play against five expert computer hands_ Features

include Wes, straddle's, straights etc.
Football Pools -  the most 61011 program on the market. Create

your own systems awl octually see if they will win or lose. Features
include full perms, bankers and block perms.

Horse Racing -  a powerful program that guarantees to improve
your (names of winning. Again allows you to create and test your own
systems.

Full instructions given for the best value program on the market.
Send cheques oar postal orders for ELS toy-

K Houghton Software
11 Lower Common
South Putney SW15

modem. If  you get a Prestel subscrip-
tion, they put in a socket more or less
automatically, and charge maybe £15
to E25.

If you want Prestel on a Spectrum then
the Prism VTX5000 (E100) is the only
way to go. This is because the Prestel
page is 40 characters wide, while the
Spectrum screen is only 32. Prism's
modem contains a splendid program in
ROM which downloads itself on power-
up and deals with this and all other
quirks of  the system. I f s  all menu
driven, easy to use and packed with use-
ful features. A  multimode would re-
quire an equivalent program, and I
haven't heard of any for the Spectrum.
The Beeb can use a multimode on Pres-
tel more easily because it already has a
Prestel-style screen mode. The 300
baud Prestel service in London is de-
signed for non-graphic terminals so it's
not very pretty. and it still expects a 40
column screen.

THE BULLETIN BLUES
It would therefore seem that two separate
modems are necessary if you want to
see it all, but there is another aspect to
the advent of the multimodes. Some of
the bulletin board operators are begin-
ning to use multimode modems at their
end. Originally this was to tempt USA
callers by providing Bell tones at certain
times of day, but some boards have now
been set up to detect the standard a
caller is using from the transmitted
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tones, and adjust themselves to suit the
caller — even if you're using Prestel
standard. This approach is not without
its odd problem either, as Prestel is a
paged system and the boards are based
on scrolling; but it is just usable if you
can cope with a messy screen, and even-
tually someone will come up with a
modification of the Prism modem soft-
ware to eliminate the mess.

It remains to be seen whether the bulk
of the systems operators will want to go
to the trouble of attracting hordes of
Micrognats t o  their already well-
populated and unpaid bulletin board
services. I f  they do, please try to
remember that they are on our side, and
not a target. I mean, fun's fun. but dis-
rupting an amateur board is not par-
ticularly clever or impressive. They are
meant to be accessible, and if making
them more widely accessible brings in
too many CB type wallys, no one will
bother.

Incidentally, if  that wife-swapping
notion is still preying on your mind, then
try the Sympatico contact pages on Pre-
stet. sub-heading Heartsearch. or in-
deed Time Out's electronic small ads.

The tables included in this article
come from good or Roger Drew's CBBS
board in Cumbria. Roger is one of the
pioneers who is trying to get his board to
sync with all-comers — not an easy
task. I have cut out all the menus and
communications rigamarole in order to
give you a false impression of how easy
it all is Os
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•  Fully adjustable sound amplification
•  ON-OFF re-set switch
•  LOAD/SAVE switch
•  Angled stand
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distinct click with each key
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The difference between the
Z80 and 68008 processors is
one of philosophy, contends
Simon Goodwin, and not just

a matter of a few extra bits

Eversi nce Si rCliveannounced the
launch o f  th e  CH_ there 's been
great fuss over the choice of pro-
cessor for the new machine. Sin-
clair Research advertisementsde-
scribe the 68008 as a '32-bit pro-
cessor', whi le journalists rush to
their fact-sheets and deduce that,
with it's eight-bit data bus, the pro-
cessor is in fact little more than an
inflated Z80.

FIRST THINGS FIRST
The fi rs t microprocessors we re
designed in a rather ad hoc man-
ner, rather like the first computer
programs. A few people thought
for a while and came up with the
bare bones of design — the inter-
nal timing of instructions, the inter-
face b e tw e e n  p ro ce sso r  a n d
memory, and some idea of thelogi-
cal operations possible— rotating
values, adding, setting bits, and so
on. Parts of the design were built
up and tested in hand-made units,
each comprising of a few hundred
'building-block' chips.

Once the bare bones were est-
ablished, the race was on to flesh
them out as much as possible. In
essence. t h e  d e s i g n e rs  c o n -
sidered each part and tried to work
out a l l  o f the  useful  th ings tha t
could be done with it. In the pro-
cess they added a few registers,
took away an operation, and so on
until the chip t h e  slice of silicon
used as a base for the processor
was chock-a-block w i th  transis-
tors. Then they tested everything
and produced a  book listing the
'instruction se t' o f the  device; i f
anything d idn 't work, th e y  j u s t
didn't mention it at all!

This app roach  t o  p rocesso r
design was appropriate to the first
micros; they were squashed on to
quite a small area of silicon,with no
room for an elaborate design. The
resultant chips were hard work but
great fun to program. Just because

( X  User appears each month
within the pages of Your

Spectrum. Look out too for the
'Complete Dossier' edition i n

the shops this July.

A PROCESS OF
LOSOPHY

an instruction worked in one cir-
cumstance didn't mean i t would
even exist in the next!

The I ntel 8080 wasthe first really
useful microprocessor: t h e n  a
group o f people le ft Intel , cu t a
bigger piece of silicon and came
up wi th  the  Zi log Z80. No t sur-
prisingly, th i s device turned o u t
very similar to the 8080 — in fact, it
would run  8080  programs qui te
happily. Zilog used its extra silicon
to s t i tch  o n  l o ts  o f  e x tra  i n -
structions. •

The 8080  had eight-bi t incre-
ment instructions. The company
added 1 6 -b i t  equivalents, b u t
there wasn't room to  make them
work, ie. exactly the same way so
that th e  new  instructions d idn 't
'flag' the  resul t o f the  operation
(zero, overflow or whatever).
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Zilog added about 450 'official'
instructions tothe repertoire of the
Z80, but in the process it created
another hundred or so 'unofficial'
ones w h i ch  w e r e  n e ve r  me n -
tioned! A determined hacker can
uncoverall sorts of oddities, likean
'eight-bit double and increment'
the missing SLL (shift left logical)
instructions: CBH 3 0 H  t o  CBH
37H. These form a  conspicuous
gap on page 184 of the Spectrum
manual!

The first processors were de-
signed with hardware problems in
mind t h e r e  was no point coming
up with a super-whizzo useful set
of instructions if they couldn't be
built intoa chip! In the last ten years
these hardware problems have
eased, whi le  software problems
have multiplied.
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180 CPU
The Z80 is an extended version of the
8080 which includes a more versatile
instruction set and a Spare set at its
major registers All the registers are 16
bits long except for the Accumulator
which is 8 bits long (The other 8 bits
are used for the Status register 1

lx and ly are used as index registers
to tables The Stack Pointer and
Program registers hold the addresses
used by the ALU as its program and
data stores The Z80 is unique as it
also has an Interrupt register of 8 bits
II) and a Refresh register (RI The
Interrupt register holds the top 8 bits of
an Interrupt address and the lower 8
bits as supplied by the device The
Retrmh register counts the number of
limes a selected ROM is refreshed and
eliminates yet another external chip

PROCET
I
JI !

STATUS
i(GISTIO

58008 CPU
The 68(108 is the latest in a series of
compatible processors with similar
instruction sets and registers. A set of
index registers holds the addresses of
the memory being used by the program
arid another set of data registers for
calculating and storing data All
registers are 32 bits long except the
Status register which is 16 bits

Calculations are done in the
Anthmetic Logic Unit (AL U) which
stores 32 bits of instructions at a time
The Stack Pointer and Program Counter
keep the addresses of the areas of
mernory used by the ALU for program
instructions and data. Although the
data arid address bus inside the
microprocessor are 32 bits wide. the
68008 transfers 8 data bits and 20
address bits at a lime to the outside
world The '8' on the end of the number
stands tor the number of data bits
transferred at a time Later versions of
the same processor will be able to use
a full 32 bit data and address bus
outside the processor

CONTROL !US

1 1 1 1 . 1 1 .
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INDEX
RESISTER
LON SYTE

..c04gru 1

ADDRESS REGISTERS

PROGRAMMING
PHILOSOPHY
The Z80 was designed specifically
for ease of wiring up. The 68000,
on t h e  o th e r  h a n d , w a s  a p -
proached from the point of view of
programming simpl ici ty: p a r t o f
this ease stems from the fact that
you don't have to throw away your
programs when you  move  from
one m o d e r n  p ro ce sso r  t o  a
cheaper or faster one.

Motorola designed a  range o f
processors, rather than a one-off.
The original 68000 has spawned a
number of versions with differing
hardware requirements(including
the so-called 'eight-bit' 68008 and
the '32-bit' 68032)— but they can
all run exactly the same software.
This is what Sinclair Research is
trying to  say when it calls the CIL.
'future-proof.

On a 280, every register has its
idiosyncracies; only the C register
can be used to address ports, only
the B register can be used in fast
loops, only IX and IV can have an
index, and so on. With the 68000
series, however, sets of registers
work identically: each can be, for
example, an index register, a stack
pointer or a counter — the same
instructions are available regard-
less o f the register chosen. The
data registers of the 68000 family
are all 32 bits long, regardless of
the way that data is passed back
and forth between processor and
memory (although this varies bet-
ween members of the 'family).

This consistency makes it easy
to learn the 68000 instruction set:

GE NERAtmoss E
REGISTER

.11(.• SW"!

GENERAL
PU R POSE
REGISTER
. UW E Y
,
1

GENERA,.
PURPOSE
REGISTER

_g•d F .
,
.BATA RESISTERS

you don't have to cope with all the
quirks of the Z80. The symmetry
also makes it easy to fix bugs, alter
programs and write compilers —
it's much more difficult to  write a
good Z80 compiler because of the
vast range of special cases which
must be allowed for before there's
any chance of producing the best
code.

A good compiler for the 68000
can produce code — from a high-
level language such as'C'— which
is very nearly as efficient as hand-
written code. That's how CMOS
and t h e  m o s t  popu la r  6 8 0 0 0
operating system, UNIX, can b e
written almost entirely with a com-
piler ra ther than a n  assembler.
Compiled p rog rams a r e  m u c h
easier t o  w r i te  a n d  te s t  th a n
assembled ones,

COMPLEX
INSTRUCTIONS
In theory, a 16-bit micro is twice as
powerful as an eight-bit machine
— i t can process twice as much
information i n  a  single step. In
practice. though, the difference is
usually mu ch  greater, because
intermediate s te p s  a r e  usua l l y
needed to  convert two  eight-bit
answers into a 16-bit result. The
68008 produces the 16-bit result
immediately.

The 68008  incorporates com-
plex instructions which do in one
step what for a simpler processor
would take many. For instance, the
68008 can perform 32-bi t multi-
plication and division in a  single
and fast step. The equivalent pro-

CIL USER
Z80 CPU
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411111111111W

cess would take well over a hun-
dred steps on a Z80. The 68008
doesn't sa cr i fi ce  fl exib i l i ty b y
using i ts 32-bit registers — each
instruction can be used in a 32-,
16- or the more concise eight-bit
form.

PIPELINE
PERFORMANCE
Another big difference betweenthe
68000 family and the Z80 lies in
the way the 68000 reads values
from memory. The 68000, like the
humble 6502, uses a  technique
called 'pipel ining'. A  processor
works b y  fe tch ing  instructions,
decoding them and then perform-
ing t h e  a p p ro p r i a te  a c t i o n s .
Whereas the Z80 performs these
three a c t i o n s  one-by-one, t h e
68000 u s e s  a  c o m p l e te l y
separate unit to read instructions
so that it can get on with reading
the next few instructions while the
rest of the processor is working out
what the last one meant.

The 6 8 0 0 8  h a s  o f te n  b e e n
criticised because i t  reads and
writes data in small eight-bit sec-
tions; a  'true ' 16 -b i t processor
would use larger lumps. Bulthedif-
ference in performance between
68000 and 68008 is much less
marked than  yo u  migh t expect
because the  pipeline allows the
processor to get on with fetching
the data piecemeal while the in-
struction is being decoded. So. by
the time the data is needed, i t's
usually in  th e  pipel ine and  th e
68008 doesn't have to wait for it to
be fetched, eight-bits at a time.



NEW- 41:A-

WE ARE SOLE U.K, DISTRIBUTORS OF
THE BROTHER del.QL PRINTER.

You are invited
to reserve a 4QL system

for your computer. Send for details

NEW- CARTRIDGE TIDY

• Holds 16 Microdrive cartridges
• Intarlocking design feature allows

for future expansion of your filing system

LIEN- Printer
itQL Manitors
LiEJL Terminal
41;11- Cartridge Tidq
4P1- 5oftware
41;1-- Link
41;11- modem
EXCLUSIVE SYSTEMS
4 YOUR

u I i r

q u m r i t u m  LEB S i A m t l a m
Please send me .  .  (Qty/  Cartridge Tidy's. O Z X  H U .  I  Mr /Mrs/Miss 1 1 1  I  i  I  _ L I  i  i  1  I  i  l  i  I  1at [6_99 each, inclusive.

I enclose a cheque for E  I  Address I  I  I  I  l  I  I  i  1  I  I  I  I  I  I  I I I  IMaks cheques payable to:
Quantum Leap Systems. 401_ House. 68 Foxwood Close. Feltharn. il i  i  I  I  1  i  l  [  i  I  I  1  I  I  1  I  I  1  1  1  1  1Middx. T1N13 7DL T e l :  01-844 1399

Sin cla ir is •  re giste re d t ra de  m a rk o f  S in cla ir  Re ne nrch L t d .  1 _ _  I  I   I _   I  I  I  I  i  I  l  r  I  I  I  I  I  I  i t  I  I  1  I



QV 1NEWS
01- GETS A
SOFT SPOT
FOR THE
SPECCY
An emulator program for the
Sinclair Research OL is
currently being written by
Manchester computer
company. Joe The Lion,
enabling owners of the
mythical wonder machine to
run the full gamut of
Spectrum software. It'll come
with a cassette interface to
allow the user to save OL
programs to tape a
cheaper alternative to the
relatively expensive
Microdrive cartridges. But
how is JTL managing to
produce such a package
when there aren't any (X s
available?

Well. spokesman
Lawrence Holt reports that a
team of programmers
involved in the project are
"working mostly on paper",
which seems to suggest that
a certain amount of testing
has actually taken place. But
Mr Holt would neither
confirm nor deny this, saying
only that he didn't possess a
OL, However, he did imply
that it wasn't beyond the
bounds of possibility that he
might have access to one.
£25 all-in, the likelihood is it'll
be in great demand.
Enquiries to JTL, telephone
061-366 7431_

RUMOURS-
VILLE
Our spies report a couple of
rumours currently
circulating. First, a
spokesman from a Midlands
computer company tells us
that a"private individual in
the Birmingham area" is now
the proud owner of one of
Sinclair Research's new
machines, and that this lucky
'addle has been allowing a
certain local manufacturer to
work on the machine from
time-to-time g i v i n g  a
distinct commercial
advantage over the rest.

The same source
continued his revelations by
disclosing that a close
'friend' employed on the QL
project is claiming that plenty
of the machines have been
built and that they're just
waiting for the ROMs to be
completed and as soon as

CIL USER

SINCLAIRWATCH
IT'S HERE BUT.
Only four months late, the OL
has finally arrived. The latest
official delivery date had
been "the end of April", but
Sinclair Research apparently
meant that this was when its
Camberley mailing house
was to get Its first deliveries
— the early customers had
their happy event a few days
later, at the beginning of May.
It's difficult to find out how
many were delivered, out it
was believed to be a few
hundred at the most

Although the number o
OLs out there seems sma
the number with problem
occurring does not. Using
the OL on a television a
even some monitors — ha
produced unstable pictur
for many customers; some
are also suffering a loss of
colour. As everyone expec
ted, the 32K ROM space h
indeed proved insufficient

faster than the projected
delivery dates.
Another long overdue ev
has been the arrival of M
drive cartridges in the sh

You'll find them in
chemists, newsagents, co
puter outlets, etc, etc.
However, for your £4.95, Y
don't just get a tiny black
with 5p worth of video tape
as you do mail order —
buying retail gives you, in
addition, a large cEtrdboar
box, a plastic inlay, and a li
notebook Curiously, the 0
thing missing from the cNe
packaging is any mention
a guarantee or 'returns' pr
cedure, should the thing fa

nd NEW ADS FOR OLD
es I t  seems the Advertising

Standards Authority has
finally got through to Sinclair

- R e s e a r c h  and stopped the
as co m p an y advertising mail

and an extra 9K or so (the so-
Called Kludge), is supplied
hanging off the back, 0

After such delay, you'd
have thought that at least the s
manuals would be finished —
but not so. Although instruc- c
tions for the Psion packages t r
are supplied the first cus- I n
tomers recieved no details at t u
all about SuperBasic or
ODOS. Also missing is the c o
page containing the pin-out t e
for the monitor socket; so if m
you haven't got a TV o r  the p a
relevant page in the manual c o

you can't use your eagerly- b a
awaited machine anyway. b u
Presumably, delays with the s pdocumentation are as a
result of a Basic which c o
seemed to change almost o r i g

r products it cannot

d e l i
v
e r .  
I n
s t
e a
d  
o
f  
t
h
e  
o
l
d  
t
u
t

olour double-page ads. the
L is now being pushed via

Ingle-page black and whitepots.
And the wording has been

hanged from that of its con-
oversial predecessor.
stead of extolling the vir-
es of the the machine, nine

ompliment quotes from the
mputer press (VS excep-
cl) are reproduced, They
ade interesting reading,
rticularly when you
nsider the comments are
sed not on the machine,
t on its published
ecifications.
he fact is the OL doesn't

nform very well to the
inal spec, and ever since

BY GUTTERSNIPE

the release of the machine.
it's been difficult to find a

ent g o o d  word for Sinclair
icro- Research in the computer
ops p r e s s  — partly because so

few devices have been sent
m- O u t  for review. Some virtues

are still extolled, but less
ou excessively than before. No

box m o r e  are the Psion programs
— "m o re powerful than existing

products costing up to
C5000", and references to
W i n d
o w s '  
h a
v e  
n
o
w  
b
e
e
n

ttle reduced to plain old 'multi-
nly display capability'.r-
ot SPOT THE PRICE

When, in the dim and distant
past, the OL was first
launched, provisional
manuals were given out in
large quantities for the press
to examine. And at the back
of this tome was an Order
form — both for the OL itself,
and some of its simpler add-
ons. The price for the RS232

l- l e a d  was put at C10.00, and
the OL Microdrives £4995
.Since the RS232 lead has
been specified as a 'free gift'
for those suffering the long
wait, the price has strangely
risen to el 4.95. and the cost
of the OL Microdrive to£59.95,

Intact, the first Ms are
supplied with another order
form, this one giving a price
of £49.95 for the 'drives. You
get the impression that if you
order by mail, you can claim
the lower price, but if you
phone-in your order, it rises a
tenner for the privilege.

this has been done, they'll be
plugged in and the
completed units despatched

all of which sounds
reasonable enough.

4 YOUR CIL.
One of the on-going niggles
about the OL is that it can't
really be stuffed in a briefcase.
So... Quantum Leap Systems
has racked its corporate
brain and come up with a
thing called the 4C)L System.
It's a terminal that's
specifically aimed at the
executive and professional
user, and it comes in a smart
black unit reflecting the
design of the OL. It can be
used either as a desk-top
peripheral base or a carrying
case tor the UL and its

4 7

accessories
Incorporated in the flash

design is storage for up to 30
Microdrive cartridges and it
opens out to provide a
monitor base with three
storage col ipartments —
one tor the OL when not in
use, one for the cartridges
(which has a drawer action)
and one for the power unit
and cables.

To match up with the 40L.
Quantum Leap Systems is
also offering a matching
black Brother HR5 printer
arid two 12-inch monochrome
or RUB monitors in black
cabinets. If you still need to
be further convinced, the
40L system will apparently
be on display at The
Computer Fair at Earls Court;

Mr H Hadid, the Director of
the company, will be on hand
to answer the difficult
questions. As for prices, he
said, "We haven't decided on
that yet — because we don't
know whether we'll be selling
it as a complete package or
as separates. Anyway, full
details will be available on
the day"

However, life's not all
about waiting. For even now
you can purchase a
Microdrive Tidy from
Quantum Leap Systems.
This version holds 16
Microdrive cartridges and is
priced at 116.99 (including
VAT and postage). You can
mail order it from OLS at 68
Foxwood Close. Feltham,
Middlesex TW13
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For a microcomputer that's Only
now starting to filter through to cus-
tomers. Sir Clive Sincla's latestbrainchild w

, the QL. h  certain ly
manag a s

ed to scoop up its share ofeditorial comment in the
press. But where c o m p u t i n g

. one s ,  dotheY manage to get inf wonder
ormation from

in a situation like this? With so few
QL C
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r
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a v
a i
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m
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next. a
estaff must have been . tearing their

hair out wondering where to 1And

Y e t  For- of One al Britain's leading mac
, .  somehow, the publish

'gram magazines. Your Spectrum. ha
-sided I done just that. QI, User — the Com
in 3S pleteDossier is what its editorBruc

Sawford calls " a  64-page. n o
punches-pulled, appraisal o f  the• micro everyo'

nes talking about".Tracked do
rial officeswn to his West End

e d i t o
,  
a m o u
n g s t  
i
m
-

pressive array
a n  of computing  etjuip-

ment (including two of the much-
coveted Q1Ls 1 we found Bruce, who
proudly claims "This wll be the Oneyou've a l l  been i

waiting f o  —whether you're a r
_ lipl, owner or just o

thinking about it We're not looking
to add to the criticisms o f  the I n
machine. we just want to give the Usto K
public what they should have had h o wry".
from the beginning — the coMPiete b a sI
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Complete with exacting tests of
the hardware. evaluationsofthe four
Psion software packages, the latest
details on  the modestly entitled
SuperBasic. prosranis and news.
Q I Use/. -  the Complete Dossier
has tapped the major coznputing

jo u rn a lc  e n t  tal in the UK to pro-
duce a unique look at an innovative
product F o
l l o w i n
g  
O n  
f r o
m  
t h
e  
s u
c -

cessful Spectrum computer. there
are many looking to see where Sir
Clive is  boldly  going • • • and thiscould be where they'll find it.

Without question. the Ql must be

ce
one ot the most rumoured of mac-
hines ever launched: but. adds Bru

Sawford -This magazine is nor a W e d
.rumour; when we say it will be avail- d o  tt

able on the high street street shelves a nwithin 28 days, se mean it!".
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• Rumour turns to fact-latest!
•  •
•  Yes. I am convinced the QL is no longer •
•  a  mirage
•  Please end me c o p y / l e s  of the QL
•  User -  The Complete Dossier at f 1.95
II each. I enclose a cheque/postal order

made out to Sportscene Specialist Press
•  for f
•

Fill out the coupon below (or a
▪  photocopy if you don't want to deface
•  this issue) in CAPITAL LETTERS and
M send it to QL User -  The Complete
▪  Dossier, 14 Rathbone Place, London
1  W I  P IDE.•
•
•
•
•

•
•

Name
•

•PostcodelonEREENEENEEEEmEmmedll
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In order to overcome the software problems of attaching a 'grown-up' printer to your Speccy,
Delwyn Jones sorts out how you can produce the full character set on such diverse printers as

the Star Gemini 10X and the Epson FX80.

STAR GEMINI OUTPUT
T h e  c h a r a c t e r  se t  p r o d u c e d  o n  t h e
St a r  G • m i n i  l o x .

s •  Z .  •  f  1  1 1  ,  -  /
O1  2  3  4  5  6  7  8  9  1  <  >  7
BA B C D E F S M I J K L M N
PO R S T U V W X Y Z E S ,  1  +
t a b c d e f g h t i k l e n
p q r s t u i e w a y s t  I )

•  •  0 %  91 e l  r . . . a s .  •
A B C D E F G M I J K L M N O P

, G R S T U R N D  I N KE Y S  P I  F N  P O I N
T S C R E E N *  A T T R  A T  T A B  V A L S

CODE V A L  L E N  S I N  C O S  T A N
AGM A C  S A T M  L N  E X P  I N T  S O R

SGN A B S  P E E K  I N  U S R  S T R I I
CHR,  N O T  B I N  O R  A N D  < . •  >

<1 L I N E  T H E N  T O  S T E P
DEF F N  C A T  F O R M A T  M O V E  E
RASE O P E N  •  C L O S E  •  M E R G E
VER I F Y S E E P  C I R C L E  I N K  P
A' E R  F L A S H  B R I G H T  I N V E R S E

OVER O U T  L P R I N T  L U S T
STOP R E A D  D A T A  R E S T O R E  N
EN B O R D E R  C O N T I N U E  D I M  R
EM F O R  G O  T O  G O  S U S  I m P t i
T L O A D  L I S T  L E T  P A U S E
NEXT P O K E  P R I N T  P L O T  R t a l

SAVE R A N D O M I Z E  I F  E L S

. 4 1 = CLEAR R E T U R N  C O P Y
_4118/74

Now modify the character codes for
these characters when prompted:

't (up armsl
f lame signi

(vertical bar)
ei Icopynght symbol)

TO R EM  S p e c t r u m / S t a r  G e m i n t I O X i

:11
6/
1 
F
R
7
1
•
1  
i
n
t
i
e
r
f
a
r
I
n
r
s
:
3
1
:
n
r
e

4 e  p o k z  2 3 6 0 9 , 1 0 0 : R E M  b l e e p
I A  C L EAR  6 4 7 3 5
fi61 P R I N T  F L A S H  I : *  P l e a s e  w a l

.7 0  L O AD  ' P r I n t c o d e "C O D E  6 4 7 3 6 .

• 0  E L S
9 0  P R I N T  B R I G H T  I t  F L AS H
co t h e  t a p e  -
SO P R I N T  U SR  6 5 1 5 0
ZO R EM  o e t  v a l u e s  t o  s e n d  t o
20  R EM  p r i n t e r .  E n d  o f  d a t a
.30 R EM  i s  0 . 1
40  R ESTOR E
50  R EAD  b v t e
BO I F  ble te m6 1 .1  T H E N  L P R I N T

70  L P AI N T  EMIRS 2 7 1 CHRIP b v t e
Am t  G O  T O  1 5 0

Even though the character codes of
many printers are different to those of
the Spectrum. it's still often possible
to hard copy the entire Speccy set.
Taking the Gemini 10X printer, first
load the tape supplied with the inter-
face, then make the following changes
(as directed by that tape) and you'll
find that the printer will be able to
correctly print the entire character set
and listings in the Specmim's 32-
Character screen format. The changes
to make are as follows:

STAR GEMIN I SOFTWARE
T h e  B a • i c  p r o g r a m  w h i c h  s e t s  t h e  S t a r  G e m i n i ' s  f a e l i i t ie e  a n d  lo a d s t h e  m a c h i n e
co d e .

How many characters per lice (801? 3 2
What cede tar 'echidna (121j? "B"

change to 164
choose to 195
change Is 245
change to 203

I. •4 6 1  S AV E  "G E M I O X " L I N E  4 0
' 2 0 0  S AV E  "p r i n t c o d e "C O D E  6 4 7 1 6 .

6 3 2
10 G O  T O  1 9 0

REM d a t a  t p  s e t  u p  o r i n t
REM r e s e t  o r  i n t e r
DATA 2 7 . 6 4
REM s k l e  o v e r  o e r f o r a t i o n

2 6 0  R EM  f o r  5 0  I t n e s / n a g e
2 7 0  D AT A 2 7 , 7 9 , 1 6
2 9 0  R EM  l e f t  m a r o i n . 2 0  c h a r s

' 2 9 0  D AT A 2 7 . 7 7 . 2 0
REM r i g h t  m a r g i n - S i  c h a r %

e  R EM  : l i n e  l e n g t h • 3 2  c h a r s )
1 2 0  D AT A 2 7 . 8 1 . 5 1
3 3 0  R EM  e m p h a s ise d  p r i n t
340 D AT A 2 7 . 4 9
350  R EM  s e l e c t  U S A  c h a r a c t e r
3 6 0  R EM  s e t .  c h a r a c t e r  3 5 =h a s h
3 7 0  D AT A 2 7 . 5 5 . 0
3 8 0  R EM  s i g n a l  e n d  o f  d a t a
3 9 0  D AT A 0 . 1

4 9

User-defined graphics A to U
Change the codes to 65 ( A) up to 85 ( )
so that user-defined graphics come out
as upper case letters (as in their unde-
fined state on the Spectrum) rather than
lower case letters.
Block graphics  Fortunately, the
Gemini 10X comes with Spectrum-
style block graphics in its standard
character set, but the codes are different
to those of the Spectrum. You need to
make the following changes:

Spectrum c
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

Printer cods
32

227
225
231
228
234
229
236
226
230
233
235
232
238
237
239

Newline characters  You'll be
asked how many codes —  combina-
tions of carriage return (CHRS 13), line
feed ( C H M  10), and vertical tab
(C H M 11) — the printer needs. This
depends on how the little dip switches,
visible on the back of the printer, are set
up. Look at the switch marked *4' — if
you set it to 'on' then a line feed is per-
formed automatically for every carriage
return code received by the printer. It's
up to you which to use — if it's 'on' reply
1 to the query. and if it's 'oft', reply '2'.
For'!' enter •13' as the code number';
for '2' enter • 3 '  and • 10'.

You've now completed this part of



TO PAINTERSmin BE
the software and you should save it on
tape as described in the instructions.
Now type NEW to get rid of the Basic
part, but do not switch off or do anything
to erase the machine code in memory.

Now you have to enterthe short Basic
program which sets up several printer
facilities and loads the machine code.

Having carefully checked that all
numbers are correct, type GO TO 190,
which will make as many copies of the
software as you require. The program
will auto-RUN on loading. It would of
course be very naughty to break copy-
right law by making unauthorised
copies of the Kempston machine code
software,

When you type NEW, Stream 3 is
reset to its default state to drive the ZX
Printer. This is why you're told to use
the RANDOMISE USR command to
reinstate the printer driver software —
so it's included here along with the
POKE that sets up the keyboard bleep
(that I find so indispensable).

When you run the program you may
find that some of the characters are
slightly different to those on the Spec-
trum; for instance, the zero is not
slashed. although there is enough dif-
ference between '0* and '0* to avoid
confusion. The pound symbol looks
rather weird but it's still a  genuine
pound sign, and the copyright symbol
appears distinctly squashed. That,
however, is a small price to pay for being
able to print out the entire Spectrum
character set on a printer of this price.

Those who are familiar with the
Gemini l o x  may ask why I've not
made use of the 'download character
set' facility. The answer is that only
character codes 32 to 26 may be re-
defined in this mode and the other
character codes above 26 cannot be
used and are printed as spaces. Not all
the character set can be squeezed into
the 'download RAM' area.

Note that the Kempston software,
like most others (including the Z X
Interface I) , prints an extra space be-
tween THEN and any following key-
word — it's quite normal and there's
nothing yo can do about it.

Next we'll consider the case of the
Epson FX80, which in its standard
state is not capable of printing all of the
Spectrum character set: it does, how-
ever, have full 'download character set'
capabilities so a suitable set may be
defined for use with the Spectrum. This
has to be loaded into the FX80 every
time it's switched on. As before, load
the Kempston tape and make the
following changes:

How many characters per line (8017 3 2
What cede for backspace (127)2 "8 "

Now modify this character code when
prompted:

U s e r
-
d e fi
n e d  
g r
a p
h i
c s  
A  
t
o  
U

Change the codes to 193 (A) up to 213
(U) so that user-defined graphics are
printed as upper case italic letters (user-
defined graphics similarly appear as
capital letters in their undefined state on
the Spectrum).
Block graphics These are catered
for by re-defining the printer's character
set in the Basic program that follows.
Newline characters As before,
these are to be set up depending on how
you want the dip switches to be set up.
Mine is arranged that only one code be
sent to the printer, a CHRS 13.

Now enter the Basic program which
sets up the printer every time you want
to use it.

After carefully checking that all the
many numbers are correct, type GO
TO 190 which will save the software to
tape until you press the Break key. The
program will now autoRUN when you
load it  back into the computer. I've
included a  sample printout o f  the
character set from the printer. You'll

Icityrighl symbol' c h a n g e  to 144

notice the block graphics are different
— personally I prefer them to be that
way since this leads to less of a confu-
sion on listings.

To alter them you'll need to change
lines 470 to 620 of the Basic program as
shown in the FX80 printer manuallis

EPSON OUTPUT
The  char ae ter  set pr oduc e d on the
E pson FXBO.

• "  #  1  %  1 . •  r  1  4  •  .  -  /
8 1  2  3  4  5  6  7  0  9  :
A A 8 C D E F G H I J :  L M N O
PO R S T U V W X Y Z I  \  I  t _
f a b c d e f g h i  i t  l i s n o
p e r s t u v  • r x  y z  I  '

5 1 9 M U M M M O M I U M W M A I
A B C P E F G M I J A i  " N O  P
Of f 3 : 7 1 / R N O  I N P E Y S  P I  T N  V O I R
I  S C R E E N S  A T T R  A T  T A B  v A L :

CODE V A L  L E N  S I N  C O S  T A N
ASN A C S  A T N  L N  E X P  I N T  5 0 . R

SGN A B S  P E E k  I N  U S C  S t f r i
EHRS N O T  B I N  O R  A N D

L I N E T H E N  T O  S T E P
DEF F N  C A T  F O R M A T  M O V E  E
RASE O P E N  8  C L O S E  8  M F R G E
VER I F Y B E E P  C I R C L E  I t *  P
APER F L A S H  B R I G H T  I N V E R S E

OVER O U T  L P R I N T  L L I S T
STOP R E A D  D A T A  R E S T O R E  N
EN B O R D E R  C O N T I N U E  D I M  R
El l  F O R  G O  T O  G O  S U B I N P U
T L O A D  L I S T  L E T  P A U S E
NEXT P O P E  P R I N T  P L O T  R U N

SAVE R A N D O M I Z E  I F  E L S
DRAW C L E A R  R E T U R N  C O P Y

EPSON SOF T WARE
The Basic pr ogr am  which sets up the Epson FABO's faci l i ti es and loads the
m a c
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usi ng the c om m a nd GO TO 1 9 0 —  both pr ogr am s will  autoRLI N w he n
r e - L O AD e d .

tO R EM  S p e c t r u m / E p s o n  F X 8 0
70  R EM  f e m o s t o n  p a r a l l e l
70 R EM  i n t e r f a c e  a n d  s o 4 t w a r e
40  PO PE 7 1 6 0 9 . 1 0 8 : R E M  b l e e p
50  C L EAR  6 4 7 1 5
SO P R I N T  F L A S H  1 1 "  P l e a S e  w a i

70 L O AD  "P r in t c p c le "C O D E  6 4 7 3 6 .
6 3 2

8 0  C L S
9 0  P R I N T  B R I G H T  1 :  F L AS H  I : "

S t o p  t h e  t a p e
100 P R I N T  U S A 6 5 1 5 0
118 R EM  g e t  v a l u e s  t o  s e n d  t o
120 R EM  p r i n t e r .  E n d  o f  d a t a
178 R EM  i s  1 8 .1
140 R EST OR E
ISO R EAD  b y t e
160 I F  b y t e . . 8 . 1  T H E N  L P R I N T  I

STOP
170 L PR I N T  C H R S 2 7 :C H R S  b y t e :
180 G O  T O  1 5 0  •
190 S AV E  "E P S O N " L I N E  4 8
7 8 0  S AY E  "p r in t c o c le "C O D E  6 4 7 3 6 .

6 Z2

j i t  GO T O  1 9 8REM d a t a  t o  s e t  u p  p r i n t e r
4 1 1 1  R EM  r e s e t  p r i n t e r

2 4 8  D AT A 7 7 . 6 4  1 1 1
2 5 0  R EM  s l i p  o v e r  p e r f o r a t i o n  •
7 6 0  R EM  f o r  5 0  I t n e s / p a i l e
2 7 0  D AT A 7 7 . 7 8 . 1 6
2 8 0  R EM  l o f t  m a r o i n = 7 0  c h a r s
7 9 0  D AT A 2 7 , 1 0 8 . 2 0
3 0 0  R EM  e m p h a s ise d  p r i n t
3 1 0  D AT A 2 7 . 6 9
3 7 0  R EM  c o p y  R OM  c o  f o n t s
778  R EM  i n t o  d o w n lo a d  s e t
7 4 0  D AT A 7 7 . 5 8 , 0 . 8 . 8
750 R EM  s e l e c t  d o w n l o a d  s e t
7 6 0  D AT A 2 7 . 3 7 . 1 , 8
770 R EM  s e l e c t  A S C I I  1 2 8  t o  1 5 9
780 R EM  a n d  A S C I I  7 5 5  a s
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4 0 0  D AT A 2 7 , 5 4
4 1 0  R EM  d a t a t c h a r a c t e r . a t t r i b u t

e . P a t t e r n 0 . . . . p a t t e r n 1 8
4 7 0  D AT A 2 7 , 1 8 . 0 . 3 - 5 . 3 5 , 1 7 6 . 7 6 . 0

. 2 5 5 . 8 . 3 6 , 0 , 2 5 5 , 8 1 . 3 6 , 8 . 0
4 3 8  D AT A 7 7 , 3 0 , 0 . 9 4 . 9 4 . 1 6 0 . 0 . 0 .

l e i  1
2 . 6
4
,  
1
9
1  
.
6
4
,
3
2
.  
1
6
.
8
.
8

4 4 8  D AT A 2 7 .2 8 .8 1 .9 6 , 9 6 , 1 .5 4 .0 .1 7
, 0 , 1 7 7 , 1 7 8 , 1 7 , 1 2 8 . 1 . 1 2 8 . 6 5 . 1

4 5 0  D AT A 2 7 . 3 8 , 0 . 1 7 4 , 1 2 4 . 1 8 3 . 8 ,
1 8 . 8 . 0 . 0 , 1 2 6 , 0 , 8 , 0 . 8 , 8

4 6 0  D AT A 2 7 0 8 . 8 . 1 4 4 , 1 4 4 . 1 3 0 . 6 8
. 6 6 . 1 5 7 . 1 6 4 . 1 2 9 , 1 6 4 0 2 9 . 1 6 4 . 1 2 9 .
66.JAM

470  D AT A 2
7
,
3
0 . 1 1 , 1 2
8 . 1 7 8 . 1
7 A . O .

4 0 0  D AT A 7 7 .3 8 , 1 8 , 1 2 9 .1 2 9 , 1 1 8 , 2 5
5 . 8 . 1 2 9 , 0 , 1 2 9 . 0 . 7 4 1 , 8 . 7 4 1 , 8 , 2 5 5

4 9 0  D AT A 2 7 . 3 8 , 0 , 1 3 0 , 1 7 0 . 1 3 8 . 2 5
5 . 8 , 7 4 1 . 0 . 2 4 1 . 8 . 1 7 9 . 8 . 1 2 9 . 8 . 2 5 5

5 0 0  D AT A 2 7 , 3 0 . 0 , 1 1 1 . 1 7 1 , 1 7 8 . 2 5
5 , 1 1 . 7 4 1 . 0 , 2 4 1 . 8 . 7 4 1 , 8 , 2 4 1 . 8 . 2 5 5

5 1 8  D AT A 2 7  M i o a ,  i  3 .7 ,  1 3 2 ,  3 8 , 2 5
5 , 8 , 1 7 9 . 0 . 1 2 9 , 8 , 1 4 7 . 8 . 1 4 1 , 8 . 2 5 5

5 2 8  D AT A 2 7 . 3 0 . 0 , 1 3 3 . 1 3 7 . 1 3 8 . 2 5
5, 00:9, 0, 129, 6, 255, 63. 2. n5, e. 255

5 7 0  D AT A 7 7 . 7 8 . 8 0 7 4 . 1 7 4 . 1 3 8 . 2 5
5 , 8 , 2 4 1 , 0 , 2 4 1 , 0 . 1 4 7 . 8 , 1 4 3 , 0 , 2 5 5

5 4 0  D AT A 2 7 . 3 8 . 0 , 1 3 5 . 1 3 5 . 1 3 0 , 2 5
5 . 0 . 2 4 1 . 8 , 7 4 1 . 8 . 2 5 5 . 8 . 2 5 5 , 8 . 2 1 5

5 5 0  D AT A 2 7 . 3 8 , 0 .  1
-
3 6 .  1 7 6 ,  
I  
3 0 . 2 8 k

5 . 0 . 1 4 7 . 8 , 1 4 7 , 8 . 1 2 9 , 8 . 1 7 9 . 8 , 2 5 5
5 6 8  D AT A 2 7 , 3 8 . 8 , 1 3 7 . 1 3 7 . 1 3 8 , 2 5

5 . 0 . 1 4 3 . 0 . 1 4 3 , 8 . 2 4 1 , 1 8 . 2 4 2 . 0 , 2 5 5
5 7 0  D AT A 2 7 , 3 8 . 0 , 1 3 8 . 1 7 8 . 1 3 8 , 2 5

5 , 8 1 , 2 5 5 0 6 .7 5 5 .8 .1 7 9 , 8 , 1 2 9 .8 .2 5 5
5 8 8  D AT A 2 7 . 3 8 , 8 0 3 9 0 1 9 . 1 3 8 . 2 5

5 , 0 , 7 5 5 , 0 . 7 5 5 . 8 . 2 4 1 , 8 . 7 4 1 . 8 . 2 5 5
5 9 0  D AT A 2 7 . 3 8 , 8 , 1 4 8 . 1 4 0 . 1 3 8 . 2 5

5 . 8 , 1 4 3 , 8 , 1 4 1 . 0 . 1 4 3 , 0 . 1 4 7 , 0 , 7 5 5
6 0 0  D AT A 2 7 , 7 8 , 8 , 1 4 1 , 1 4 1 . 1 7 8 . 7 5

5 , 0 . 1 4 1 , 0 , 1 4 7 . 8 . 2 5 5 , 8 . 2 5 5 , 8 . 2 5 5
6 1 0  D AT A 7 . 7 . 3 8 . 0 . 1 4 7 . 1 4 2 . 1 3 8 . 7 5

5 .8 1 , 7 5 5 , 8 , 2 5 5 .0 .1 4 1 .8 .1 4 1 , 0 .2 5 5
6 2 0  D AT A 2 7 , 3 8 . 8 . 1 4 3 „ 1 4 3 . 1 3 8 . 2 5

5 1 0 , 2
.
5 5 , 1 8
.
2 5 5 . 0
.
2 5 5 . 0
.
2 5 5 . 8
. 7 5 5

e ..0  R EM  s i g n a l  e n d  o f  d a t a
6 4 0  D AT A 0 . 1



Sinclair ZX Microdrives and
ZX Interfacel

The affordable alternative
to floppy discs:.
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.in the shops, now!
The unique ZX Mkrodnve system sets the

ZX Spectrum apart from all other computer systems.
At a fraction of the cost of floppy discs, it gives

fast access to 85K of program and data on Micro-
drive cartridges. And it opens up exciting possibilities
through an R5232 interface and local area network
Et( Microdrives - the fast way to save or
load 85K of program and data E49.95
ZX Microdnves are controlled by EX Interfacel.

For their compact size t heilre massively power-
ful Each interchangeable Microdrive cartridge stores
at least 85K of program and data

You can create up to 50 files on the cartridge -
identified by titles of your own choice.

And when you want to display the data again,
Microdhves give you lightning-fast access.
• Just 3.5 seconds to access a typical file.
• Only 9 seconds to LOAD a typical 48K program.

ZX Microdnves use the Spectrums own power
supply.

Your first Microdnve is connected to Interface 1
by a Microdnve lead. Then, up to 7 more Micro-
dnves can be added using Microdrive connectors
That gives you a minimum of 680K bytes of
on-line capacity.

With memory like that the possibilities are
limitless-stock control, word-processing even huge
adventure games!

With each Microdnve youll recen/e a Micro-
drrve connector and Microdnve demonstration

cartridge. Blank Miaodrive cartridges cost 14.95
each. They are available in packs of 4 (with a free
cartridge wallet) or singly
ZX Interface 1- the multi-purpose
controller. £49.95
ZX Interface 1 is a multi-purpose device. It controls
up to 8 Microdrives. And it adds file-handling and
communication facilities to your Spectrum.

So in one low-priced unit, you also get these
two built-in features:
•  R5232 interface This industry standard interface
allows you to link your Spectrum with full-size
printers, communicate with other computers
employing R5232, and transmit data over telephone
lines via modems.
•  The DC Net Now you and your friends can
transfer programs and data on a local area network-
or even play computer games together,

The Z)< Net makes it easy, and fast!
It links between 2 and 64 Spectrums, trans-

mitting at 10,000 characters per second. (So a full
screen is transferred in around 3 seconds!) With the
ZX Net only one person need type in a program. And
a Microdrive or printer can be shared by everyone in
the network!

ZX Interface 1 offers you all these facilities, and
retains the same peripheral port as the Spectrum
itself.

With each D' Interface 1, you'll receive a
connecting lead for the first Microdrive,- a ZX Net

lead with lack plugs,
- p l u s  a  
c o m p r e
h e n s i v e  
m a n
u a l

An RS232 lead is available as an optional
extra at 114.95

Available from: larger branches of Boots. WH Smith
Computer Stockists •  Greens Computer Centres •
Spectrum Computer Stores. and larger branches of
John Menzies •  Dixons •  Laskys •  Currys •  John
Lewis Partnership Rumbelows •  British Home
Stores •  House of Fraser and many other good
computer stockists nationwide.

And out more in your local shop!
The best way to evaluate DC Microdnves and
Interface 1 is to see them for yourself.

There ma full range of DC peripherals-including
DC Interface 2 for joystick and ROM Cartndge
capability, alongside the only computer that
supports them - the ZX Spectrum!

For more information, telephone
Sinclair Research Ltd, on 0276 685311.

'•'-••Sncia ir ZX, ZX Spectrum, ZX MiCrodrore, ZX Net and
ZX Interface arc hade marks of Sinclair Research lid
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This month, the reviewers in the
YS jury hot-seat are all
members of Chiltern Computer
Club, Eaton Bray, near
Dunstable. They are (in
alphabetical order) Simon Cox,
Ian Sirmnonds and Jon Warner.
To be honest it wasn't an easy
job for them, with many of the
latest offerings falling short of
an acceptable level — in fact,
sheer crud in some cases. Read
on to find out what (and what
not) to buy.

The Chiltern Computer Club
was formed around two years
ago, and usually it manages to
attract about 35 members —
ages ranging from 13 years to
near senility. Membership is
currently E4 per year, for which
potential members can expect
practical help with their
computer problems, and guest
speakers and lecturers from
time to time.

= o r
- -

COLIIITZ
Phipps Associates/t5.05
As a prisoner in the infamous Second
World War camp. you must make your
escape through the network of tunnels,
rooms and chambers, all the time
evading your captors.
all The quarter screen displays of the
graphics locations are often very
detailed, and they're drawn in
approximately one second — thanks to
machine code. Also very rapid is the
game's response to your commands.
which all goes to make this one of the
more enjoyable adventures around. 6/10
Jon The colour used in this game is quite
realistic, and both the drawing of
locations and the command response
time is surprisingly quick. 6/10
Simon The game is nicely presented.
with the instructions loaded from tape.
Overall, it's a well-written, well thought-
out and enjoyable game. 8/10

1
MO"

A
Club contacts can be made

via Steve Betts, 42 Wallace
Road, Eaton Bray, near
Dunstable, Beds — telephone

NIGHT GUNNER
Digital Integration/E5•95
An arcade game with a Second World
War scenario in which you must defend
your plane against attack from enemy
aircraft as you try to destroy ground
targets.
Simon Some of the best features of this
game are the effects, which reproduce
the sounds of the plane's engine, guns
firing and bombs exploding. It also
includes very smooth sprite graphics
and well-defined aeroplanes. 7/10
Ion This is really just another shoot-em-
up game, but because this one features
good old aeroplanes instead of aliens, it
doesn't seem quite so unoriginal. Choice
of colour is above average., as are the
graphics and sound. 7/10
Jon The well-defined graphics, superb
choice of colour and very playable
speed. make this an excellent game to
both play and watch. 8/10

5 2

'Sticks at the ready, the Chiltern Computer Club buckled down to some concentrated critique
as they sifted through the latest bundle of software to give us their unbiased evaluations. Any
club wishing to offer their reviewing services should contact Ron Smith. Spectrum Soft, 14

Rathbone Place. London Wi P 1 DE.

Those  fi ne fel l ow s fr om  the Chi l ter n Com put i ng Cl ub — obvi ousl y  fa i I l ng MO W a i n  of
a har d day*s ni ght r eviewing.

(0525) 220922. Finally thanks
go to Steve for the ultra-fast
speed at which he pulled the test
together
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KNIGHT DRIVER
Hewson Consittants/E5.95
A •pian view* racing game in which you
carefully steer the car left and right,
accelerate and decelerate to keep it on
the track.
Ian The speed is fast enough to make
this game addictive, but it's a pity that
the track only takes up about a quarter
of the screen — the rest is given over to
instructions, fuel gauges and so on. 4/10
Jon While the colour and speed are
reasonable, the graphics are too large,
and this tends to spoil the effect. Rut it's
still a well thought-out and highly
enjoyable game, with some exciting
effects. 6/10
Simon It's a pity that the best use of
colour happens to be on the three-
quarters of the screen that contain the
instructions and the instrument panel_
It's an easy game to control, but difficult
to win. 6/10



FANTASIA DIAMOND
Newson Consultants/015
An adventure in which you have to
retrieve the magnificent Fantasia
Diamond. a family heirloom, from the
imposing fortress across the river. Now
it's up to you.
Simon This one has above average
graphical representation, it's fun to play,
and the theme is thoroughly exciting.
Good use of the Spectrum's capabilities
is made even better by a very good idea,
One of Hewson's best. 7/10
Jon The overall effect of well-defined
graphics. and a good choice of colour is
very pleasing. And you can add to that
the speedy checking of commands
against the large vocabulary, and rapid
picture drawing. 6/10
Ian Nice use of colour, pleasant but
basic graphics and quite fast. Only thing
is, it seems to resemble The Hobbit on
just a few too many occasions. 5/10

OLYMPIMANIA
Auto mata/E5.00
You, as the Pi-Man, must compete in
five events at the Olympics in an effort
to win as many gold medals as you can.
Jon Every screen in this totally original
game is both colourful and clear, and the
graphics are extremely well-defined and
very smooth. Overall, a well thought-out
and well representated game. 8/10
Simon Four of the events in these games
are amusingly called Pi Jump, Alpi
Skiing, Steepichase and Buttemi — all
of which resemble one another to some
extent. But with smooth, flicker-free
graphics, and contrasting colours, the
game is still fun. 6/10
Ian This one is fairly easy to play —only
three keys are used —and the program
responds quickly when they're pressed.
But at times, the speed can be a little too
fast, making success frustratingly
difficult. 8/10
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MILLYPEDE
Add On Electronic2/0.95
Another Centipede game in which the
object is to shoot a millypede that's
crawling down through a mushroom
patch, all the while avoiding the spider
and hitting snails for bonus points.
Simon In addition to being just another
Centipede game, this one suffers from
poor graphics and a sound output that
isn't worth amplifying. However, the
speed is just about right, and the choice
of colours is impressive. 3/10
Jo. Good overall screen effect, but the
speed is perhaps a little too fast —
especially the spider. Control is a bit
difficult because the game control keys
are too close together. 6/10
I n  Graphics definition is run-of-the-
mill, and movement is one character
block at a time. But the overall display is
improved by the choice of colours which
contrast well enough. 4/10

PEDRO
Imagine/E5.50
Protect your flower bed from invading
bugs by jumping on them, or blocking
their paths with compost or bricks. But if
things get too bad, you can always plant
more seeds.
Ian The well-defined sprites used in this
game are sometimes difficult to make
out, because the choice of colour is not
always suitable. However, the game is
fairly fast and there's an excellent
machine code tune. 4/10
Simon The choice of colour isn't too bad,
but the character movement is poor and
the speed feels too slow, It gives a good
impression at first, but becomes boring
very quickly because although the idea
is good, the execution isn't. 4/10
Jon This is a difficult game to play in the
latter stages, because it gets too fast.
The best part about it is the opening
tune, which is very well written. 4/10
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ORION
Software Projects/E5.95
After an attack by the Dark Horde, 100
of your Beta Class androids were
kidnapped. Your mission is to rescue
them from the maze of underground
passages beneath the palace of Nedab,
leader of the Horde.
Ion This uses well-defined sprites which
move just a fraction jerkily on the left-
hand side of the screen — and shows
such information as score, high score
and time left on the other. 7/10
Jon This game has a well laid out screen
display, and the sound output is of a
reasonable quality. However, the speed
is a bit slow, which is a let-down. 6/ 0
Simon A rather uninteresting game, with
poorly defined graphics and below
average choice of colours, which fails to
keep your attention. Rather a poor effort
from the people who put out Manic
Miner 5/10
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TWO GUN TURTLE
tothlorien/E5.95
An arcade game, similar to Pssst by
Ultimate, where you defend a strawberry
patch situated in the middle of the screen
from marauding bugs, by blasting them
with your six-shooter.
I n  The fast smooth graphics in this
game are almost of arcade quality. And
the idea of a pistol packing turtle is good
fun, if not original: it's been available for
the Oric for some time. 4/10
SIMON Good use of colour and the sprites
stand out well on the background, but
it's a bit too fast for the player to be
successful. A reasonably addictive game
that's fun to play. A supple wrist is
needed for this game! 5/10
Jon The game includes some pleasing
tunes, and the explosions are reproduced
well. It's a very colourful game that
would be improved if the graphics didn't
flicker so much. 3/10
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ZIG l a
Orfronics/t5.95
A maze game with 30 screens in which
you must track down androids and
interrogate them for the special code
that will allow you to progress to the
next level.
I n  The speed is much faster than with
other maze games, with drawing of the
next position taking place almost
instantaneously. This is really just a
common-or-garden maze game, but it's
still appealing and holds your attention
for some time. 5/10
SIMON Well executed sprite movement,
playable speed and a pleasant colour
selection all go to make this game fun
and interesting to play. 5/10
Jon This game includes excellent 3D
effects which are both smooth and well-
defined. And the choice of colours is
effective — they nicely complement one
another. 6/10

, arlar-wrT...f t

ARCTURUS
Visions/6.95
A 3D noughts and crosses game, where
the plot is to enslave the free world by
making us devote all our incredible
mental resources to solving Arctumn*s
ultimate mental challenge.
Jon The idea behind this game isn't bad,
but it's certainly not new. Also the
representation of the supposedly 3D
grid is very poor. The whole thing could
have been made better if the colours had
been more thoughtfully selected. 3110
Simon Something that should appeal to
anyone who likes mind games, and
made better by its fast response time.
and reasonable use of colour. 4/10
Ian The cubes are poorly represented.
and the choice of colours is very
disappointing. This game's best feature
is its response time but, to be honest,
your time would be better rewarded with
pencil and paper. 4/10
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3D STAR WARS
Custom Cables International (CCI)/E5.95
A 3D game where you take the part of
Luke Clearthinker and re-enact the battle
of the Jedi, taking on the entire rebel
fleet on your own. This task is made
easier as you have at your disposal an
up-to-date star fighter.
Jon The graphics in this game are jumpy,
and the colours don't contrast well. It's
interesting enough to start with, but soon
becomes boring because there's too much
on-screen. 5/ 10.
SIMON Colour is used fairly well, but the
graphics are wobbly and don't really
resemble what they're supposed to. And
come to that, the idea is fairly unoriginal
and uninteresting. 6/10.
Ian The game is colourful, with good 3D
effects when you encounter a meteor
storm. But the idea is far from original,
and there's not much variation — which
makes things rather tedious. 5/10.

ATLAS ASSIGNMENT
Virgin G ames/E5.95
Take the part of a James Bond-type spy
as you work through this text-only
adventure that's interspersed with three
arcade games.
Ian This game responds to commands
almost instantaneously, and the arcade
sections are just as good. While the
choice of white characters on a black
background for the adventure part is
quite dull, colour is well used in other
ways. 7/10
Simon It's nice to see an adventure with
an original theme, and making the best
of some good ideas. Text-only
adventures can be fun, and this one
proves it. Its original theme makes it fun
to play, and the overall effect is
enjoyable. Very addictive. 8/10
Jon The arcade parts of this adventure
are very simple, and their use of colour
is limited. 6/10
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BUBBLE TROUBLE
Arcade Sollware/5.50
A maze game which involves stealing
money, etc, while avoiding the pursuing
bubbles whose sole aim is to suffocate
you on contact.
Ian While the graphics in this game are
adequate, they don't really alter very
much. And the same can be said for the
choice of colours which is disappointing,
especially when there are 50 screens to
work through. 4/ 10
Simon Visually, the effect is quite
pleasing, with sprite movement and
well-defined characters that are clearly
visible — which is partly due to the
choice of colours. 5/10
Jan The lowest speed level is reasonable,
but the higher levels are far too slow,
which is surprising when you consider
the game is written in machine code.
Generally, it's just another Pacman
variation. 3/10
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CAESAR THE CAT
Plirrorsolt/U.95
You, as Caesar the Cat, must chase
mice from the w e l l
-
s t o c k e d  
l a r d e r  
b e f o r
e

they start nibbling the food, and without
knocking stuff off the shelf—especially
the crockery.
Ian This game makes excellent use of the
Spectrum's graphics potential with huge
sprites moving smoothly, without a trace
of flicker. 9/ 10
Jon The speed is entirely suited to the
style of play, with the mice getting faster
as the game progresses (although the
cat's speed remains constant throughout).
And the bright, colourful display is so
good that the overall effect looks more
like a photograph than a graphics
display. 9/10
Simon A highly original game for young
and old alike, but it would have been
nice if mews and squeaks could have
been included. 9 /10as
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'Data plus have made their name supplying computer peripherals at competitive prices.
I believe that we have now found the best price/performance daisy wheel alternative
to dot matrix. The ideal printer for both data and word processing. Truely, a high quality
machine at an affordable price. As Managing Director, guarantee you won't buy better'
So make the most of your Spectrum and turn
it into a quality printing system for home
correspondence, documents, short stories
and business use. The special interface kit
required is available, see coupon.

Use standard stationery or, for ONLY E79 (if
ordered with your TP1) we will supply a
tractor feed so you can use continuous or
fanfold paper.
This is just one offer you can't miss. To
avoid disappointment RING NOW on our 24
hour answering service 0242 527412 to place
your order quoting your Access/Barclaycard
No., expiry date and full name and address
OR complete the coupon below and POST
TODAY.
Please allow 28 days delivery. If not
completely satisfied return goods in original
Packing within 10 days of receipt and we will
replace or refund your money in full.
For technical queries telephone our Expert
Hotline 0242 37373 or visit our showroom at
39-49 Roman Road. Cheltenham.
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SPECIFICATIONS
Print Speed: 120 wpm
Character se t  126 ASCI I  BO prin tab le
Character spacing . 12 CPI
Print ing: Un id irect iona l
Paper wid th . 13
- m a n .Writ ing  line : 1 0 5
- 1 2 6  
c h a r a c t
e r  
l o n
e

Line spacing . 6  lines per in ch
Paper Feed: Frict ion ,  sing le  sheet o r
fanfold
240 vo lts,  50Hz
Dimensions. th il 6.4 ' (W) 19.5" (D) 12.4'
Weight . 18.5 lb s
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Dataplus-PSI L td 39-49 Roman Road Cheltenham GL51 BOO
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con t ro ls (5 leve ls)
INTERFACES
Paralle l
Centronics compatib le, 7  b it  para lle l
data. 3  con t ro l lin e s (data, strobe, busy,
acknowledge)
Serial
Rs232c compat ib le . 50 19200 APS.
parity and character b it  length a ll
switch  se lectab le
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To DATAPLU,SPSI L td  3949 Roman Road Cheltenham GL51 SOO
Please send me —

I enclose my cheque lo r E c r o s s e d
and made payable to  DATAPLUS-PSI L td
or cha rge  m y Access'Ela rclayca rd •
Account  No

1 1
Expire dale 0/

Signature

Name
Address

Reg No 1715271 England

Postcode
Telephone N o
Make' Model ot M y computer



Anyone could be forgiven for
thinking that balancing a coun-
try's economy is a  difficult
enough task, especially in terms
of a world market. But Bug-
Byte's new game pushes the
player to previously unknown
limits of mind-boggling supply
and demand in this new 'gal ax-
an' commodity trading game.

The game, known as Star
Trader, features eight planets.
each running an economy, and
each relying on the others for
trade. So it's the task of the
player's alter-ego — manifes-
ted as the last remaining extra-
terrestrial trader —  to help
these planets maintain vital
supplies by making sure the
goodies get from a  place of
plentiful supply to a not-so-
fortunate neighbour. But, be
warned, if you fail to trade with
a planet in need, the price of the
required commodity will roc-
ket (sorry!). And if all that isn't
enough, there are space pirates
who demand a share of your
profits (taxes); you can choose
to fight them instead of paying,
but in that case you'll need to
buy some weapons. The game
should be available mid-July.

Another project currently
under wraps at BB is a, so far,
unnamed little number where
the player guides a  person
through a 3D world and views
a variety of  passing objects
through their eyes. Says BlVs
Trevor Hall, "We don't know
what the story line will be yet. It
could be an adventure, or per-
haps like Manic Miner, where
you have to pick up objects."
But whatever the theme, the
word is this game's real attrac-
tion will be its ability to show
objects getting larger as they
are approached, and diminish-
ing as our character moves away
from them.

One other project on BB's
software mind at the moment is
a program called Twin King-
dom Valley. It's an adventure
game with over 175 different
locations that's been available
on the Commodore 64 for some
time. The plan i s to convert it to
run on the Spectrum, but BB's
Mr Hall isn't too optimistic.

Our man behind the software scenes, Ron Smith, gets to grips with the gossip
on all that's new from around the houses.

He says, "the graphics may not
be possible".

ANTIC GETS THE HUMP
Those funny folk over at Artie
have come up with three games,
all based on a character called
Humpty.

First of the trio is Humpty
Goes Walkabout, and basically
it's a new approach to a maze
game. Instead of Humpty doing
the running around and work-
ing himself into a  bemused
lather, the screen moves — and
this causes the bugs and any
other nasties to tumble around
in haphazard fashion, Next
comes Humpty In The Gar-
den. where our hero*s task is to
make the flowers grow before
the weeds strangle them. You
achieve this by moving Humpty
round the garden taps so he can
water his precious blooms.

Third and final in this set is
HumptyThe Engineer. He has
to operate all sorts of different
machinery with his spanner,
but unfortunately the butter-
fingered buffoon keeps drop-
ping his tool (or should it be
wrench?) on to various con-
veyor belts. In this game of skill
and timing. Hump' has to ret-
rieve his spanner in order to
keep things spinning. All three
games should be coming into
the shops about now
.
DWELL GETS THE CHOP
Durell Software, as reported
last month, recently des-
patched a team of  program-
mers to Westland Helicopters
to get the feel of  flying in a
Combat Lynx — which just
happens to be the name of its
latest shoot-em-up game. Well,
the programmers have returned

RUMBLES
safe and sound. and are busy
working out the action — a sort
of cross between the usual
blast-out and simulated heli-
copter flight.

Says Durell's Robert White,
"the idea is to whizz around,
laying mines in order to slow
down the enemy tanks. But
there are other considerations
— such as not getting yourself
blown to bits in the process: the
combat can be either ground-
to-air or air-to-air. To succeed
you must be careful about
weapon selection, especially
as this is affected by the amount
of weight a chopper can carry."

Other features include a
memory-mapped battlefield
containing such essential info
as how high the land is at any
given point, the position of the
tanks and the location of the
chopper. And there's also a
panel at  the bottom o f  the
screen which presents various
pieces of flight data to help you
in your task. Watch the shops
around August, when the pro-
gram will be available for the
48K Spectrum, as well as the
Commodore 6 4  an d  O ric
Atmos.

IMAGINE GETS
CHAUVENIST
Another company with new
releases on its corporate mind
is Imagine, and this time it's
out to rough it with the women's
libbers out there. A new game
called BC Bill has a highly
animated caveman who's fran-
tic to perpetuate the species.
but for this he needs a woman
— any woman! So, out of the
cave he goes, club in hand, to
begin his quest and according
to Imagine's Tim Best, "The
game shows women being

The  stor y so far  — a scr een fr om  Dur al ! S of tw a r e '.
Com ba t  Lynx.  They 've  only m a na ge d to got the
scr ol l ing so far ,  the he l i copter s  and tanks sti l l  have to
be i m pl em ented.  Watch this space for  fur ther
de v e l opm e nts
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dragged around by their hair as
Bill tries to fulfil his basic
ambitions." He, Tim Best that
is. also fully expects, "the
Greenham Common women
to take up residence outside the
Liverpool-based company in
protest.
- 
N o  
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would welcome the publicity
(yuch1).

And then, of course, there's
Imagine's completely n ew
range of  'Megagames'_ Sup-
posedly, the software will be
similar in style to the glittering
packages offered b y  some
American houses and will fea-
ture large, well-defined char-
acters on-screen. They will be
an environmental experience,
where the player will take part
in role playing games." Al-
though Imagine is still being
less than forthcoming about
the finished packages (pre-
sumably because (hey're not
forthcoming), it does seem as
though there'll be all sorts of
goodies like toys, tokens, pos-
ters, etc, that'll accompany
them. These will appear in
limited editions and probably
become collector's items. The
cost of this bracing experience
will be in the .E20-30 region —
watch this space for further
news.

CRI. GETS TV TIMES
Two new programs are on the
way from CRL. The first is
aimed at that army of people
who are always in front of you
doing 25mph — learner drivers.
Surprise, surprise, it's to be
called Highway Code and the
promise is it'll be "food fun
and very enjoyable' H m m .
Then there's a strategy number
called Tripz — a two-player
game written especially for the
Spectrum, and not just adapted
from a  board game version.
The aim here is to surround
your opponent's king or crown
— chess  anyone?

CRL is also in negotiations
with one of the TV companies
about adapting a  children's
program for the Spectrum.
Obviously the company's not
saying anything until the deal
is signed, just in case any dis-
closure should prove prejudi-
cial. Perhaps it's the same
outfit who a re  talking t o
Dk'Troniks, whose people
seem t o  be equally cagey.
When asked if  they were fol-
lowing the T V  trend, Dk's
spokesman would only say
that his lips were firmly sealed.
We shall see! a s

HUNT EMERSON



At last!
MASTER MACHINE CODE

on your Spectrum
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SPECTRUM MACHINE CODE
MADE EASY
Volume One -  James Walsh
Volume Two -  Paul Holmes
These two books provide a graduated
course in machine code programming
on the ZX Spectrum. Book one starts
off with the basic concepts of
machine code, followed by an
explanation of binary maths,
hexadecimal and base conversion,.
leadmg as quickly and painlessly
as possible onto the rules and types
of addressing the Spectrum's
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MASTERING MACHINE CODE
ON YOUR ZX SPECTRUM
Toni Baker E9.95
This 315-page book is designied to
teach you the essential elements of
programming in machine code,
Written by Toni Baker, author of
the highly successful 'Masterino
Machine Code on the ?YR I'. this
new book assumes absolutely no
previous knowledge of machine
code whatsoever, and yet
promises to take you to a level
of proficiency beyond your
wildest dreams. Starting witi,
simple addition and subtraction

you'll be slowly guided through
the entire subject of machine

code. The book explores and utilises the
incredible speed of machine code, giving you real time
graphics games like BREAKOUT and leads you up to a full
working DRAUGHTS program Among other useful skills
you'll acquire the ability to create music in real time
(impossible in BASIC) and to plot in high-resolution araphics
taster than you would have believed possible.

Interface Publications, Dept. S ,  44
Please send me the following books I  enclose
O Mastering Machine Code on your ZX Spectrum -  Tors Baker

— £9.95
O Spectrum Machine Code Made Easy, Volume One for beginners —

lames Walsh -  £5.95
•  Spectrum Machine Code Made Easy, Volume Two for advanced

programmers -  Paul Holmes -- L5.95
The Spectrum Machine Code Reference Guide -
Richard Ross- Langley -  £4.95

O Creating Adventures on your ZX Spectrum — Peter Shaw and
lames Mortiernan -  £4.95

O Puttmg Your Spectrum to Work (includes 15 malor programs,
including a word-processor arid spread sheet calculations) -
Chris Callender -  14.95

El Creating Arcade Games on the ZX Spectrum -  Daniel Haywood
-  £3.95

O Programming Your ZX Spectrum -  Harinellilones -  £6.95
60 Games and Applications for the ZX Spectrum -  David Harwood
-  L4.95

D Beyond Simple BASIC -  Delving Deeper into your ZX Spectrum —
D I  I V / V n  1
,
! 1 ' ? g  
-  
£ 7
.
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powerful Z80 microprocessor. Book
two is designed for those who already
understand the rudiments of machine
code programming, and now wish to
increase their skills
Each hook is just E5.95

THE SPECTRUM MACHINE
CODE REFERENCE GUIDE
Microdrive, Interlace 1, and
ROM Disassembly
Richard Ross• Langley E4.95
This l70 page reference work
tor Spectrum machine code
programmers contains a full
disassembly of the Spectrum
ROM, with details of the
Microdnve and Interlace I
Features of the disassembler

include Zalog mnemonics are
used, eg LD A, (EIL) instead of MOV A. M.

relative lumps show the signed decimal offset and the
result, hex values are default and are printed without suffix,
decimal values are preceded by a plus or minus sign, and
some restart instructions are followed by data bytes The
absolute a d d re
ss
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important routines have been named, using where possible
the standard names shown in the manual The chapter
headings in the Microdnveilnierface I section of the book
include the RS232 Interface; Microdnve Channel data
Local Area Network, Network Algorithms, System
Variables, and a summary of functions This book is a
must reference work for serious Spectrum machine
code programmers.

. . .  I m o  n o  am o n
- 46 Earls Court Road, London W8 6EI

Instrant Spectrum Program tin itil4 (tape and kyuck) I  tin HArtnell- £4.95
D 20 Simple Electronic. Prow,Ms for the Spetrtun -  Stephen Atiaris

- £6. 45
0  Giant Book of Comp.rier Games -  Tun I lartnell -  £7.95
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.
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some of your own. Thomas Green takes a look at the do-it-yourself package from Gilsoft.

Although the scenarios of  adventure
games dif fer widely, their worlds
always comprise a series of locations
and a  number o f  objects, some o f
which have to be found by the player
and assembled in a specified location.
Hidden workings present various puz-
zles; in one classic adventure (said to
he the granddaddy of  them all)  you
have to catch a bird to get past the
serpent, but you can't catch the bird if
you're holding the black rod. F a r
more elaborate situations can  and
have been devised - - the art, in fact,
is to set puzzles of the right difficulty
— but most o f  them depend on dis-
covering combinations of  objects, on
carrying out appropriate actions in
certain locations, o r  on performing
specified actions within a  limited
number of turns.

The player controls the game by
typing commands: ' G O  F A S T ' .
'GET R O D '  o r  ' C A T C H  B IRD ' .
The computer usually replies along
the lines of 'OK' or ' I CAN'T ' , par-
ticular situations may evoke longer,
more descripative messages -  ' T HF
BIRD FLUTTERS AWAY FROM
YOU AND SITS SINGINC, JUST
OUT O F  REACH' .  A s  each new
location is entered, the computer des-
cribes it  and lists any objects (coins
and jewels. for example) that may he
visible. These objects can be picked
up or dropped, sometimes worn, and
so On

WHAT'S ON THE MENU
Big adventures contain many hun-
dreds o r  rooms a n d  dozens o f
messages. They cannot he written ad
hoc: you need a systematic approach
and a  database that  records, f o r
instance, which objects are where,
etc. T h e  Q u i l l  supplies just that.
There's a  convenient menu-driven
database Editor, which allows you to
create o r  amend the locations, the
objects, the messages. and the events
taking place i n  response t o  t h e

player's commands. When the data-
base is ready to be tested, the Inter-
preter runs the adventure, keeping
track o f  t h e player's commands.
Finally, when the adventure is com-
plete it can be saved as a stand-alone
program, with facilities for saving and
restoring games a n d  keeping t h e
score.

Entities in The Quill's database are
linked by numbers. For instance, each
message has a number, ' T HE BIRD
FLUTTERS AWAY FROM YOU'
might be message 3.  The bird itself
might be object 13, and the black rod
might he object 20. At the heart of the
system, the Event Table will describe
how t o  interpret  t h e  command
'CATCH BIRD'  I t  will do so using
tests, such as  PR ESEN T  1 3  ( ' Is
object 1 3 ,  t h e bird, present?') o r
NOTCARR 2 0  ( ' Is object 2 0  not
being carried?), and actions such as
MESSAG E 3  ('Print message num-
ber 3'). These are all combined in an
'Adventure' language like this:

CATCH 13IRD
conditions:

PRESENT 13
NOTCARR 20

actions:
GET 13
OK

CATCH IIIRD
conditions.

PRESENT 13
CARRIED 20

action.
MESSAGE 3
DONE

The Interpreter responds to the player's
command ' CAT CH BIRD'  by scan-
ning the Event Table and checking the
conditions for each possible interpreta-
tion of the words. As soon as it finds a
possibility in which all conditions are
met, t h e  specifi ed act ions a r e
performed.

The Event Table is supplemented by
a Movement Table, which handles un-
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conditional movements or single-word
actions, such as North or its synonym
'N', and a Status Table which checks
the current state after each turn, and will
perform any actions whose conditions
are met. Numbered flags can record
past events, such as having eaten an
apple; all the more interesting and unex-
pected parts of an adventure are likely
to make heavy use of flags. There are
particular flags which record the num-
ber of moves taken, whether the light is
on for example, and there are a number
of flags which are automatically dec-
remeted on each turn. These might be
useful, say, lithe player triggers the fuse
on a bomb and is allowed five turns to
reach safety.

The systematic approach is clearly
far better than any ad hoc efforts are
likely to be. Moveover, the Editor makes
it simple to change the text describing a
location, the movements from a loca-
tion, the Status and Event Tables, and
so on. Hard copy on the Spectrum prin-
ter is easily produced.

Although essentially designed for
text adventures, The Q uil l  permits
user-defined graphics and provides
changes of INK and PAPER colours,
bleeps, and pauses. The code is very
speedy, with no waiting for even the lon-
gest room descriptions. "Well over 200
locations
- a r e  
a l l o
w e d
,  
a
n
d  
s
m
a l
l  
a
d
-

ventures will run in the I 6K Spectrum
(although The Quill itself needs 48K).
Some of the messages from the Inter-
preter seemed a little ponderous and, in
most instances, I would have preferred
the laconic *What now?' to the boring 'I
am ready for your instructions'. The
messages use 'I' by default; a special file
switches to 'you', but not consistently.
A pity the user can't tailor them.
THE QUALITIES OF
QUILL
In its own terms, The Quill is without
doubt exceedingly usable, with its speedy
editing and testing of adventures and
unusually clear documentation. While
testing adventures, a diagnostic table
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can be displayed to show the current
location and the value of each of the
flags, thus you can work out why some-
thing didn't do what you expected — a
facility that makes debugging a much
easier task. One small quibble though:
all built-in scoring is in percentage
terms, which means if  you add a bit
more to the adventure you have to
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This exam ple is a r ather  shor t adventur e  gam e based on the
Bi r d/ Rod saga in classic adventur es .  The  gam e has only tw o
rooms and tw o obj ects  but ser ves to show  the way
adventur es  are bui l t up.  All  t h•  basic i nfor m ati on is stor ed in
a set of tabl es — m essages,  l ocati on descr i pti ons,  possi bl e

VOCABULARY TABLE
r
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F I  I I
tIu l1 2

OLK 1 4
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,  1 0 3Re I  t o e
SF I N V F  1 4 4

nN  1 0 1
A I M  S O S

uk • O u l l  1 0 4
CLIal
ASCE 9  S T i l r  t a bSAVE S o l

Lcwo
, 
p
• i
)

1.•
ME S S ABE TABLE

•

q n u t  0 4
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,o p l a y e d  t h s s  b e f o r e
h p ywn  t  V O U
1M E R5 AGE  2

MESSAGE
i h o o f

LOCATION TABLE
L o c a t i o n  0
Y ou a r t  / 0  a N o • s t 1 ,1 1 ;
A t i n y  tu m n e l  l e e d e  e a , '
L o c a t i o n
You a r e  s n  a  t a l l  t h I n  c a v e .
She o n l y  w a y  o u t  I s  p e s t .
L O C a t i O n  •  E
Ln C a t con I  1 4  T V
Dissect
A P ia c i .  R o d
OS Ia c t 3

vd

EVENT TABLE
1,0

A c ts  D E S C
.,ET B E N D  E onds  NOICARP  0

A c ts  0 E 1
MESSAGE 1
DO

GET i f  C a n a s  CARRIE D o
A r ts  M E S S A fi f o

DEr R O C  C a n d o
A c t .  M E S S AS E

GCE
01.

0 E 7  I  C O n a 4
A r ts  I N V E R

DROP R OD  r o o d s
A t t .

0011

SAVE
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A c to
C ond.
A c ta
Cando
Act •

COMas
A r ts

PIE
0104E'
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,
N
E
NU M
,rUPtaa
ENV

SAVE

-

. n d  s i t e

OBJECT START LOCATi oN TABLE
• luk — s tIor
,, L o c a t i o n

adjust the existing scores.
Working with The Quill certainly

helps warm imagination's wings, and
there's an impressively wide variety of
worlds to accompany the adventure's in
Gilsoft's pipeline. But, despite my ad-
miration for the system as it stands, it
tends to encourage rather 'noddy' re-
sults — mainly because the Interpreter
fails to allow actions that would surely
have been quite easy to include. I t
would have been nice, for instance, to
perform an action if A is true OR if B is
true; move an object from one location
to another; set a flag; print the value of a
flag (for example, YOU HAVE ONLY
x TURNS LE FT BEFORE TH E
EXPLOSION'); change the descrip-

DESCRIPTIONS OF YOUR —
LOCATION ARE TAKEN FROM
THE LOCATION TABLE YOU

START IN A VAST HALL,
LOCATION 0

THE ROD IS OBJECT 0
(LOCATION TABLE) AND

STARTS OFF IN LOCATION 0
(DEFINED BY THE OBJECT
START LOCATION TABLE)

GET ROD IS LOOKED UP IN
THE EVENT TABLE. THERE
ARE NO RESTRICTIONS ON

PICKING UP THE ROD
ALTHOUGH QUILL WILL

AUTOMATICALLY OBJECT IF
ITS NOT PRESENT. THE

RESPONSE IS MESSAGE 3
FROM THE MESSAGE TABLE.

E USES THE MOVEMENT
TABLE TO MOVE TO

LOCATION 1

FIRST ATTEMPTS TO PICK UP
THE BIRD ARE REJECTED
THE EVENT TABLE ENTRY
FOR GET BIRD SPECIFIES

THAT IF OBJECT 0 (THE ROD)
IS BEING CARRIED THEN
THE RESPONSE SHOULD

ONLY BE MESSAGE D

ONLY WHEN THE ROD IS
NOT BEING CARRIED

(NOTCARR 0) WILL "GET
BIRD" LET YOU PICK UP THE

BIRD

INVEN LISTS THE OBJECTS
YOU ARE CARRYING. NOTICE

THAT THE VOCABULARY
TABLE TAKES ONLY THE
FIRST FOUR LETTERS OF
WORDS SO INVE, INVEN,
INVENTORY WOULD ALL
WORK. ALSO, INVE IS A

SYNONYM FOR I (THEY BOTH
HAVE THE NUMBER 104)
AND ITS ACTUALLY THE

ENTRY "I —" IN THE EVENT
TABLE THAT CAUSES QUILL

TO EXECUTE THE INVEN
COMMAND

5 9

tion of a room after an event; and be able
to GET any object present, without
further specification (this would allow
me to construct a version using single
key pushes only, for younger children
who can read but not yet type — if A tic
A tac can do it, so can The Quill).

Although a number of these require-
ments cannot be met at all, some, like
the OR. can quite easily be but with a
clumsy and inscrutable result. Others.
such as moving an object, or changing
the description of a room, demand a de-
gree of ingenuity; making an animal
follow you seemed at first impossible
until the mysteries were explained to
me. (Hint: you have to make it both a
message and an object.) Ingenuity is

m ovem ents  and so on. The  Vocabul ar y  table l ists MI  the
w or ds the gam e unde r s ta nds —  m ost of these are pr edefi ned
by Quill,. Final ly,  the  actual  'pr ogr a m ' is the  Event Tebl e
w hi ch,  us i ng the  Wham tables,  di c ta tes  how  the  gam e
r e s ponds  to the  pl ayer 's  com m ands .

•  You are in a vast hall.
A tiny tunnel leads east.
can also sec-

.: A Black Rod

Tell me what to do

I
r
S
E
T 
R
O
D

WI, that's heavy
OK.

Tell me what to do

1>1
You are in a tall this cave.
The only way out is west
I can also see:-
A cheerful little bird
I'm ready for your instructions

if >GET BIRDT h e birdfluttersawayandsitssingingoutof
reach.

Tell me what to do

I
>
D
R
O
P 
R
O
D

< < <  CLANG !!! > > >

await your command
>GET BIRD
You've played this before haven't you?
ON.

l
i  
a
w
a
i
t  
y
o
u
r  
c
o
m
m
a
n
d

>INVER
I have with me:-
A cheerful little bird

I await your command
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fun. but slow to create and sometimes
tricky to debug.

These features would allow more
sophisticated worlds and more interest-
ing reiationships. As  i t  stands, The
Quill makes it easier to hide a torch in
one arbitrary place and a battery in
another than to create a world with a
lunatic logic: easier just to make the
player die and be forced to start again
than to create bizarre but comprehens-
ible events. Two Quill-written adven-
tures came with the test package —
Magic Castle and Diamond Trai l  —
and both fell into that 'Snakes and Lad-
ders' trap.

By keeping the Interpreter language
simple, however, the authors have
made sure that it's highly compact and
very easy to learn. It's just a question
of balance.

Another problem is that despite the
excellent Editor and the diagnostics for
testing adventures, the structure of the
database is not far removed from that of
machine code. because o f  all those
inflexible numbers linking things to-
gether. You can't use the command
MESSAGE "H A R D  L U C K"; you

r f f  M t i A " i !  k i t s  n I M I L I K I E W
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have to store 'HARD LUCK' in the
Message Table, note the message num-
ber x, and use the command MES-
SAGE x .  Similarly, the separation
between unconditional movements and
conditional — handled respectively by
the Movement Table and the Status
Table — obscures the structure of the
adventure, making it more difficult to
develop interesting and unforeseen
happenings — and easier to introduce
inconsistencies. The problem is par-
ticularly acute with flags. Flags have
numbers, not names, and their relation-
ships are distributed through perhaps a
substantial number o f entries in  the
Event and Status Tables: these are very
difficult to grasp in their entirity. The
result is that new inspirations are very
hard to work in while creating an adven-
ture, and modifying an existing one is
more difficult still.

In short, The Qui l l  is 'first-gener-
ation'. It's a great improvement over
run-of-the-mill adventure programs,
but we can expect the next generation to
offer increased levels o f comprehen-
sibility and modifiability. One can anti-
cipate symbolic names for flags. a struc-
ture that allows 'events dealing with the
bird and the rod' to be treated as a unit,
and being able to edit the interpreter
messages. And there'll be adventures
for foreign-language speakers, adven-
tures for younger children, educational
adventures for teaching foreign lang-
uages, and adventures describing how
to use computer packages.
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Compared to  the general level o f
software documentation, the instruc-
tions and information that accompany
The Quill are undoubtedly excellent. A
52-page A5 booklet describes the design
of a small but well-chosen adventure
that exhibits most of The Quill's fea-
tures and explains them clearly enough
for anyone to understand: i t then goes
on to give a detailed account of every
part of the system. Grammar, punctua-
tion, spelling and proofreading are very
accurate (something it would be nice to
take for granted, which is hardly the
case with many manuals).

It would have been helpful had the
author given novice adventurers a little
more guidence in some o f the recog-
nised tricks of the trade — how to set up
a maze, or how to  make an animal
follow the player from place to place.
Gilsoft says it is considering producing
a book on the craft of adventure-writing:
let's hope so i t  might make good
reading.

ALL IN ALL
Setting up an adventure demands re-
sources rather like those needed for
writing programs —  plus  the added
ingredients of creativity and wit. It also
takes a long time, but if you want to give
it a try then The Quill at E14 .
1
95  i s  a
robust, well-documented and very usa-
ble system. B u t  beware i f  y ou
thought playing adventures was addic-
tive, just try writing them! as
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10
20

CLO
PRINT • H 0 1 1 0 ov e r y 0 nR

.30 LET S HO
40 FOP V .1646 TO 162 S TE P  -

250 PLOT S . V
PO NEST V
70 L I T  S P X .1
00 IF 0 . 1 1 1 THEN STOP
00 GO T O  4 0

lipPARTTHREE
Following on in our epic series, Simon Goodwin unlocks some of ZIP's darkest secrets, as

well as detailing how to add a couple of high resolution graphics commands. And there's still
more to come.. .

U N Z I P P I N G   ZIP

Last month we listed the ZIP compiler,
which converts programs in a subset of
ZX Basic into fast machine code. This
month we'll continue our discussion of
the way ZIP works, and show how you
can add high resolution graphics com-
mands to the original program. The
series ends next month with a  fast-
action game called Star Base, which
shows just how effectively Z IP  can
speed up Basic programs.

GENERATION GAMES
We've explained that Z I P  converts
Basic into a form of intermediate code'
which corresponds more closely with
machine code, but we haven't given
away many details of the translation
process. That'll be put right in the next
couple of pages, with a detailed exam-
ple of the way ZIP synthesises machine
code. (Skip this if you've already got
a headache!)

If you've examined the listing pub-
listed last month you may have been
struck by the brevity of  the 'code-
generation' routine — about 30 lines
from line 8000 onwards. In fact, only
two lines — lines 8035 and 8055 — are
needed most ofthe time. The rest handle
special cases, messages to the user, and
'tweaks' to make the resultant code
more efficient.

The ZIP code generator was deliber-
ately kept short and simple since we
decided at an early stage that it was,
potentially, the 'messiest' part of the
program. It's also the least portable —
effort spent producing good Z80 code
would be wasted when we came to con-
vert the program for other machines,
such as the QL. Machine code has lots
of technicalities and special cases, and
it's easy to get bogged down with code to
handle all of these. ZIP uses a very sim-
ple protocol for code generation, to
minimise the scope for confusion.

The subroutine from line 8000 on-
wards converts intermediate codes into
machine code. It uses a library of 'tem-
plates': groups of machine code instruc-
tions which together perform a useful
action, such as adding two values, print-
ing a strin or  fetching the value of a
variable. 2 JP uses 60 templates to com-
pile a large subset of ZX Basic.

Obvioi isly some templates a r e

'general purpose' — it would be silly to
have a different template to fetch each
variable (FETCH A. FETCH B. and
so on). In this case ZIP uses a general
purpose template for all 26 variables

Listing I
A pointless program in Z X Basic.

and modifies it to handle the specific
one required.

Only two values are passed into the
'code generation' routine: C, the tem-
plate code (a value between one and
60): and T. an 'extra information' value
used to specify specific variables, num-
bers, or the address of a string. Most
templates ignore the value of T — they
just use line 8035 to find the appropriate
template. and line 8055 to copy it into
place in the machine code generated
by ZIP.

Line 8020 sifts out the templates
which need extra information: line
8 100 onwards is used to convert general
purpose templates into specific ones.
For instance, template 2 is the machine
code to fetch a numeric value. In its raw
form template 2  always fetches the
value zero. Line 8 1 10 modifies it to load
the required value instead, by storing
the value in Tat 'pc-2' — over the 'zero
in the general purpose template. The
exact part of each template altered will
vary depending upon the machine code
used.

Lines 8190 to 8200 handle the print-
ing of strings. Template 26 uses the start
address of the string — supplied in T, as
usual — and works out the length of the
string b y  searching f or  inverted
commas. Once the end has been found,
it plugs the start and length into the tem-
plate and stores the text of the string
immediately after the template.

Listing 1 is a short program which we
will more-or-less compile by  hand,
following the rules used by ZIP. The
first step is to convert the program into
intermediate code. This involves break-
ing down and re-ordering the program,
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to compensate for the odd order in
which we humans write things. Last
month we explained this process in
detail — in effect, we shuffle items so
that the values needed for an operation

Listing 2
The same pointless program in
i nter m edi ate code.

Line No. La be l  M n e m o n i c s
LINE  10m C L S
LINE  20m P R - O P E N

Plm-STRIRS
FETCH 1 3
PR -CHRO

LINE  3 0 s  F E T C H  0
STORE

LINE  4 0 .  F E T C H  I P S
FETCH 1 6 2
FETCH -
2FOP V

LINE  5 0 1  F E T C H
FETCH V
PLOT

LING 6 0 1  N E X T  V
LINE  70m F E T C H

FETCH
ADO
STORE

LINE 0 0 ,  F E T C H
FETCH
SOLAR
IF s i
STOP

LINE  4 0 4  0 0  T O  4 0

I N H o l l o  o v e r , c i n m e 1

are made ready before the operation is
performed. For example:

FOR Y=166 TO 162 STEP —2
Becomes:

FETCH 166
FETCH 162
FETCH —2
FOR Y

The second version makes more sense
to a computer, which needs three values
(START, END and STEP) before it
can do anything with a FOR statement.
Similarly, two values ( X and Y  co-
ordinates) are needed by PLOT, which
becomes FETC H  X ,  FETC H  Y ,
PLOT, instead of Basic's PLOT X.Y.
Some operations take two values and
leave one; for instance, X+ Y becomes
FETCH X ,  FETCH Y ,  ADD. I F
X=11 I becomes FETCH X, FETCH
I l l ,   EQUALS (which gives a value
zero or one, depending upon whether or
not X equalled I 1 I ).

Listing 2 shows the same program
written as intermediate code. In each
line the name of the instruction (CLS,
FETCH, STORE, and so on) corres-
ponds to a template — a value of C The



rest of the line, be it  a  number, an
address, or a variable name, corres-
ponds to T, the 'extra information'.

Notice how ZIP has added the in-
struction PRINT OPEN before the
PLOT and PRINT STRING. This
tells the Spectrum to route information
to the top of the screen (rather than the
printer or the EDIT area) and resets any
temporary colours. You have to per-
form a PRINT OPEN before you put
any item on the screen, or your efforts
might end up using the wrong colours or
get sent to the wrong device.

List ing 3
The program in Z80  code. You'd r ather
type in Listing 1 than Listing 3. That's  why
ZIP is useful!

Line No* Label ionomonica
LIRE  1 0 .
0 5 1 L b  A . 2

CALL R O M - P R - O P E N
CALL R O N  - 8

LINE  2 0 1
PR-CIPENO

PR-STRIHM*

Z I P - m o t .
FETCH ROMS
P P - Oftle

LINE  3 0 o
m y c H  NUN. L D
STORE V AR. L b
LINE  A O.
FETCH RUM. L b

NASH
FETCH W M .  L b

PUSH
FETCH M LH, L e
FOR Y .  L b

POP
Lb
POP
Lb
Le
Lb

o t
LINE  1 0 .
FETCH V ans L P

PUSH
FETCH vaRo L b
PLOT. P O P

Lb
CALL

LINE  6 0 .
NEAT Y O

TO,

STORE V .
LINE  S e ,
FETCH Y AM ,

Lb
CALL
Lb
Lb

Lx
CALL

JP
DEFFI
Lb
Lb
MET

Lb
Lb
ADD
Le
Le
OR
68C

Lb
P uell

MLIMI L b
POP
Ca
ESC
L
JR
CSC
L b
OP
JP
RAT
DEVI

STOP.

LINE - V e t
GO Te o J P  L I M E  4 0

A .2
ROM-PR-OPER
DE .ZIP - TE X T
BC,14
NOR -PR -STAINS
INE.041
CHLI
.
H
e
l
l
a  
e
v
e
r
y
o
n
e
.

H L . I 3
A .L
POPO -PRINT -A

H L.0
4VARIABLE

H L . l e e

HL.• - 2
ISTEP 1.”

HL
41IND Y i

PA_
W A R i A i l L E

P I L . L I N E  S O
(HEAD Y O.H L

H LOV A R IA S LI S I
HL
O.L.tVARIAIPLE 8 .81
BC
S. L
ZIP - P LOT

HL.IV ARIAS LE
SCOSTEP y o
04..11C
(VARIABLE TO.H L

DE.OEND I P
A
HL.DIE

1 , 1 I P  -LOOP
A.P1
8
1213
Z.L IH E  l e
HL.OHEAD
(FILO

HL.leAR2ABLE

HL.1
DE
N I , D 6
(VARIABLE t . . H L

mLova mme m

P.S..  1 i
DE
A
FA_ O E
K . ,
Z I P
HL
A .H
P.
Z.LIN E  R O
ROM-EPROM
.STOP-REPORT

In principle, this 'OPEN' step is what
allows the Spectrum to PRINT to the
network, screen, printer, Microdrive or
anything — the PRINT  O PEN com-
mand is  normally performed auto-
matically by Basic's PRINT and PLOT
routines, but ZIP must make a point of
et flying that step out. The sequence
FETCH 13. PR-CHRS prints the 'new
line' character at the end of the mes-
sage.

Listing 3 shows the final machine
code produced by ZIP. The listing is in
Z80 machine code, with labels to indi-
cate the start of each template.

A trick called 'peephole optirnisa-
ation' has been used to remove re-
dundant instructions from the program.
ZIP templates use the HL registers to
store temporary results. To avoid acci-
dental loss of data, at the end of each
template the result is PUSHed onto the
stack so that the next template can ret-
rieve it, if  necessary, with POP H I-
Quite often this leads t o  wasteful
sequences like PUSH HL POP HL —
one template stores the value, only to
have the next pull it straight back again.
Without peephole improvement Z IP
would produce this code for line 30:

FETCH ZERO
. I D  
K O

PUSH HI
STORE IN X: POP HI

ID (VARIABLE X),HI
ZIP avoids this waste of  time and
memory by using the variable PEEP, in
lines 8050 and 8060. In line 8060 it sets
PEEP if the last byte of a template is
229, a PUSH H L instruction. I f  the
next template starts with 225 (POP
HL) and PEEP was set to indicate a
PUSH at the end of the last template,
line 8050 deletes the last byte stored
and the first byte of the next template. In
this way line 70 , L E T  X=X-1-1.
becomes:

FETCH X: I D  HI, (VARIABLE X)
PUSH HI

FETCH ONE: I D  HI, 1
ADD P O P  DE

ADD 141., DE
STORE IN X: 1.0 (VARIABLE X1.111.

Rather than the unimproved version,
which shows clearly how the templates
fit together:

FETCH X: I D  HI. (VARIABLE X)
PUSH 111

FETCH ONE: I D  HI. 1
PUSH HI

ADO: P O P  HI
POP DE
ADD HI.DE
PUSH HE

STORE IN X: POP HI
10 (VARIABLE Xl,HL

Notice tha t  one  P U S H  H L  i s
deliberately not removed from the im-
proved version ( after the FETCH X).
The next instruction, FETCH ONE,
does not use the value so far i t  doesn't
start with POP HI-

RIGHT AND ROM
Many operations can be written direc-
tly in machine code, but there are some
which are very complicated or involve
lots of code to handle special cases.
Rather than produce hundreds of bytes
of in-line code, Z IP  performs some
functions with calls to routines in the
library and the Spectrum ROM. In the
example program, ZIP uses the ROM
routines CLS, OPEN, RST ERROR
and PR-STRING to clear the screen,
select an output channel, issue reports

6 4

and print a string respectively. A ZIP
library routine called PLOT is also
used.

If need be, specific registers are
loaded before the routine is called.
OPEN requires a channel number in
register A. PR-STRING requires the
string address in DE and the length in
BC; it returns with DE pointing just
after the string. The byte following RST
ERROR determines the report dis-
played.

JUMPING AND LOOPING
Intricate templates are used to handle
the statements IF, FOR and NEXT. IF
is converted into a test which jumps to
the next line — skipping the rest of the
current one — unless the result of the
condition is true. The effect is like
writing:

10 IF NOT (MARKS=1001THEN CO TO 11
P R I N T
-
C H E A
T
-

20 rest al proirsm
Instead of:

ID IF MARKS=100 THEN PRINT"CHEAT"
20 rest of program

The first fragment would be impossible
in normal Basic because the PRINT
doesn't have a line number — but it is
easy to do in machine code, which just
trundles through the statements as it
finds them, unless given orders to the
contrary. The GO TO destination can
always be 'this line plus one', since ZX
Basic doesn't require GO TOs to be
exact.

FOR. „N EXT loops are more dif-
ficult to handle — in fact, many com-
pilers process them unreliably. As we
will find, even Z IP  FOR. . N E X T
loops have their idiosyncracies!

WHAT'S IT FOR?
The FOR statement puts the START
value into the appropriate variable, and
makes a  note of  the address of the
following statement (for the NEXT to
go to). The END and STEP are cal-
culated and stored for use by NEXT.

Note that when Basic encounters the
FOR statement it immediately works
out the values of the START, END and
STEP values. A STEP ofone is assumed
if need be. These values are not worked
out again, so a program such as:

10 LET C=5: FOR t=1 TO C: LET C=2:
PRINT"!": NEXT

will print five exclamation-marks. The
change in C  is ignored because the
END value is only calculated when the
looping starts.

ZX Basic is unusual in that it checks
fora start value beyond the end ( greater
or less, depending upon the direction of
the STEP) and skips over the whole
loop if such a case is found. This is a use•
ful but rare feature, and ZIP, like other
computer Basics, doesn't recognise that
special case. Z I P  always performs
loops at least once, so you must use an
IF test to jump over such loops if need
be.
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The NEXT statement retrieves the
STEP. END and the address of the
'head' of the loop (the statement after
the FOR). It  adds the STEP (which
may be negative) to the correct variable
and then subtracts the END from that
result. If the result is beyond the END
(remember to handle negative steps
again!), the program continues after the
NEXT statement, otherwise it jumps
back to the head of the loop.

CHEATING IS BAD!
Some compilers cheat by storing the
*head
. 
a d
d r
e s
s  
a
s  
p
a
r
t  
o
f  
t
h
e  
c
o
d
e  
o
f  
t
h
e

NEXT loop. This means that the pro-
gram fails if  more than one FOR is
associated with a N EXT, since the
NEXT is 'hot-wired' so that it can only
jump to one FOR.

Other compilers use the stack to store
the STEP. EN D  and 'head' values.
This brings problems if Basic program-
mers try to RETURN out of FOR. . .
NEXT loops, since the values on the
stack get in the way of  the return
address.

Both of these cheats are allowable, in
the sense that good Basic programmers
won't use the same N EXT for more
than one FOR. and they won't try to
RETURN from the middle of a loop.
Sadly, such messy programming is per-
fectly legal Basic, and it's a shame if
compilers can't handle these special
cases properly.

ZIP takes those special cases into
account, but loops are still very fast --
110 times faster than Basic! The ZIP
approach is to reserve space for an
END. STEP and *head' value for each
variable name from A to Z. This ties up
156 bytes which are only used during
FOR. . N E X T  loops, but it does allow
programmers to RETURN and GO
TO out of loops without f e a r .  of disaster.
It also solves the problem of FORs Out-
numbering NEXTs, since each FOR
stores its own 'head' value, and NEXT
always uses the most recent one j u s t
like interpreted Basic.

Using this technique, ZIP can even
detect N E X T without FOR  errors.
CLEAR sets all the 'head' values to the
address of the ROM error routine. If  a
NEXT is found before a FOR, the com-
puter tries to jump back to what it thinks
is the 'head' of the loop, and ends up in
the ROM issuing a helpful report in-
stead!

Armed with this information you
should be able to understand Listing 3
— the example program in fluent, non-
biological machine code. When you've
digested that lot, we'll explain how we
got a PLOT statement in there!

EXTENDING ZIP
One of the main design aims ofZIP was
that it should be easy to add extra fea-

tures. Listings 4 and 5 can be used to
add the high resolution graphics com-
mands PLOT and DRAW. The com-
mands can be used almost exactly as in
ZX Basic — you can specify temporary
colour items such as OVER, INK and
BRIGHT just as for PRINT.

Lis ting4

7 2 t0  I F  e 4 5 .7 4 6  THE N I F  • ( 7 7 5 7  THE N 8 0
to  7 7 8 0
7 2 ?  LE T e s s n o d . t 4
,
1 . . 7 5 2 1 /  
L E T  
c 5 2 t  
0 0

SUP 7 6 0 1  R E M  Ope n 0 2
7254 8 0  S UR g e t s .  I F  s ) . . n i r  AND . 4 . 0 s e s r
THEN L E T  s e p - s t  8 0  S UB g e t s t  610  9 0 8  mmt
isst L E T  c e s e p - 1 8 9 i  n o  91._19 t O o t  a n  T O  7 7 5
4
7758 GO S OT m o th s t 0 0  S UN g e t s .  L E T  c . e s
s e nd. 0 0  S US  1 8 0 2  8 0  r n  e t c a l a n

The only restriction is that ZIP does
not allow the format 'DRAW x,y, angle'.
We omitted this because the R OM
routine used to produce curved lines is
very slow, even when called directly
from ZIP. It's one of the parts of the
Spectrum ROM written in a floating-
point version of the language Forth. The
equivalent machine code program would
be very long, although much faster.

There are two steps involved in add-
ing new words to ZIP. The first is to
alter the compiler program so that it
recognises the new words and treats
them correctly. The second step is to
alter the machine code library so that
ZIP can generate code for the new
commands.

The DATA in line 5060 tells ZIP
whether or not a word can be compiled.
The first value corresponds to the word
RN D, then comes INKEYS, and so on
through the character table on pages
186 to 188 of the Spectrum manual.
The fourth and tenth from last entries
correspond to the words DRAW and
PLOT respectively (CODEs 252 and
246). We must replace the appropriate
'n's in line 5060 with 'y's so that ZIP
allows those words. Change the line so
that it ends:

Instead of:

Now Pass I will allow the words PLOT
and DRAW.

Next we alter the 'Syntax parser'
used in Pass 2 so that ZIP can process
PLOT and DRAW correctly. The new
program lines to do this are shown in
Listing 4. Add these lines to the copy of
ZIP with the modified DATA state-
ment. The first line, 7250, checks for
codes 246 and 252. If  either is found,
line 7252 stores the request number
needed by the code generator in 'ass-
mod'. Up till now we've used request
numbers one to 58. PLOT and DRAW
will use requests 59 and 60. But first we
set C to 52 and call Z80, which generates
the code to 'open channel 2'. re-setting
the colour items to their 'permanent'values.

We can't generate the code for PLOT
or DRAW yet since we haven't worked
out the 'parameters' of the command

E l
=

co-ordinates, INK. OVER, and so on.
Line 7254 looks for colour items. It
calls GETS to find the next symbol, and
checks for symbols between INK and
OVER. If one is found, it saves the sym-
bol number and uses the 'MATHS'
routine to work out the value or expres-
sion following the symbol. The calcula-
tion 'LET c=sep-189' converts the
symbol into a request number. Then
Z80 is called to generate the corres-
ponding code.

The program loops at line 7254 until
all of the colour items have been dealt
with. Notice how MATHS is always
entered with the first symbol of the
expression in S. It returns with the first
symbol after the expression (here, a
semicolon) in S. The 'GETS' routine
automatically skips over spaces and
colour items in a program, so it's a fairly
trivial matter to process a list such as
'INK 3:PAPER 4DVER I ;' without
problems.

At last ZIP finds a character that is
not a colour item, and execution con-
tinues on line 7258. This calls the
'MATHS' routine twice, to process an
X and Y co-ordinate. Then it retrieves
the original request number (PLOT or
DRAW) and generates the code to plot
a point or draw a line. Execution con-
tinues at ATCOLON, which issues the
error message 'C A LC U LA TION
NOT ALLOWED' if any symbol other
than a colon or Enter is found. This
detects the case 'DRAW x.y,angle' —
the error message isn't very clear butit'll do.

ZIP now requests code for PLOT
and DRAW, but the library still doesn't
contain code to handle those com-
mands. Listing 5 is a short program
which adds extra code to the library. It
should be entered and RUN while the
modified version of ZIP is in memory.
The FOR. . N E X T  loop stores the
new library routines. The two GO SUB
6300s store the vectors which ZIP uses
to find the routines.

Listing 5

en NE N S e te  P tOT I  ORAN l o a d .
,100 LE T t . 0

105 TOR a . t 3 3 e 7  TO  5 3 4 5 1
110 READ ds  L E T  T t s g l
l i n  POKE • 0 1
170 H E TI  •
175 I F  I . 7 7 9 1  THE N 8 0  s o  l e t•
130 P R IN T n11114014 I N  D A TA '
.135 S TOP
IMO LE T 2 e 5 3 3 0 5 .  LE T  T.7533971 D O  SUP 4 3 0 0
145 LE T 1 • 5 3 3 4 7 .  L E T  t
,
5 3 3 9 8 .  D O  
1 1 1 - 0  
4 1 1 0 0

150 S TOP
70.1 e tr i
1000 DATA 7 7 5 .  1 9 3 ,6 9 .2 0 5 ,  7.29. 34 , 275. j
,
0 9

1010 DATA 2 0 3 ,  1
5
3 •  7 0 8 , 2 1  
7 , 7 7
,
4 7 1  
7 . 2
0 3 .  
1 7
4

1070 DATA 4 0 . 1 1 . 1 7 4 , 4 7 . 1 0 3 . 1 7 5 . 4 7 . M
1030 DATA 3 5
•
3 8
• 7
3
3 • 2
4
• 2 •  
3 E
4  
T • 2
0 3

1040 DATA 1  2 7 , • 0
•  1  1  
1 7 2 ,  
4 7 . 1 3 7
,  
1 7 3
.  
4 7

1050 DATA 9 5 ,  1 9 .2 7 ,  755 . 7 4 . 7 . 2 2 .  I
s060 DATA 4 9 ,  r n . v o . s a .  705 . 186 , 14 .71
1070 DATA 7 2 5 . 2 1  7 .201 I  1 6 6 ,  21 i i  P OO
8040 I F  1 .511 OR r • 6 0  TINTS T I T  1 . 4 •  1c • M
0 1

Finally, line 8040 must be added to
the 'code generation' routine. ZIP nor-
mally works out the length of each tem-
plate by finding the address where the
next one starts. The templates for PLOT
and DRAW are out of order, so line
8040 bodges the 'length' value in J so
that the correct length is used anyway.
This is rather messy but it works, and
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"Definitely the best
simulation for the
Spectrum..
- Cras h Mic ro

Please  se n d  m e  I n c
t o llo w m g  g a m e s f o r  t h e
Fighter Pilot 48K
Night Gunner 48K
Football 48K
Taxi (Any Spectrum)

n u m
E7.95
E6.95 \ \ A

0E7 , 95  Trade and
E5.50 Expor t

VAT and p & p inclusive within UK e n q u i r i e s
(Overseas Inc 55p per cassetter w e l c o m e .
Please send to Digital Integration, Dept
Watchmoor Trade Centre. Watchmoor Road,
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TAXI
E5_50

Any Spectrum
Taxi Dover

FOOTBALL
E7.95
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P rediction
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II I f  you want to save the wear and tear on your overworked

I  with instructions and notes on how the program works.
I
•  T o  obtain your copy of ZIP, simply fill in the coupon
•  below (or a photocopy if you don't want to deface your
•  issue) and send it off without delay!
•
•
I
I
II
I
•  E fingers (not to mention your Speccy's keys), a copy of the

•  cassette by post from Your Spectrum.• ADDING ZIP PART THREE

•
•  Z I P  compiler, library and demo program is available on

1 . 1 1 1 1 1 1 1 1 1 1 1 1 1

1111ZIP C O M P I L E R  C O U P O N  •

Priced at only £3.50 per copy, inc p&p, the tape
•  includes Hi-res graphics commands, and comes complete •

i
a
t
:
,
,
e
a
s 
u
s 
h
a
v
i
n
g 
t
o 
s
h
u
f
f
l
e 
t
h
e 
e
n
t
i
r
e

you've made a typing error. Delete the
and library on a fresh tape, just in case
SAVE the new versions of the compiler

Before you try out the new code.

•  orde r  for I  m a d e  out to ZIP Compiler Offer.

Name

Address

Please rush me c o p y / i e s  of the ZIP compiler. I enclose cheque/postal •

•

•

•
•
•
•
•
•

•
I I

•
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•
I I
•
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•
•

•    P o s t c o d e   •
•  Please send this completed form, with your payment, I I I I

SPECTRUM OUR S cu b a  Diver
RRP PRICES Bla ck Crystal

Durell 5 .9 5  4 .9 5  S u p e r  Pipeline
Cornell 7 . 5 0  6 .5 0  G o ld e n  Baton

Task Set 6 .9 0  5 .9 5
Ch. 8  9 .9 5  6 .5 0

d u c k *  Egg
Cassette so

A, & F  6 .9 0  5 .9 5  Ap o ca lyp se
Cascade 9
.
9 5  
& s
o  
M i l
l i o
n a i
r e

Reilanif! 9 , 9 5  8 , 5 0  O lym p ic  Skie r
Incentive 5 , 5 0  4 .3 0  R e d  Ale rt

Mr Chip 6 .0 0  5 .0 0
Mr Chip 5 .5 0  4 .5 0

Hunter Kille r Protek 7 .9 5  6 .7 3 Temples of Vi mn incentive 5 . 5 0  4 .5 0  O u t b a ck Poramount 7 .5 0  6 .5 0
Dungeon Mosier Crystal 7 . 5 0  6 .3 0 Titanic R ik R  7 .9 5  6 .7 5  O m e g a  Run C I  R . 7 .5 0  6 .5 0
Rommeis Revenge
Quill

7.50 6 . 5 0
Giloort 1 4 .9 3  1 1 .9 3 COMMODORE 64 OUR T h e  Hobbit

RRP PRICE
Melbourne 14 .95  1 1 .7 5

OUR
Buds Be e s

11113$-
o
Byt: 
5 . 9
5  
4 .
9
5

Damsel in Diattesa M a ple  7 .9 5  6 .7 5  B B C RRP PRICES
Android Two 5.95 4 .9 5 B rands 7.97 6 .7 5  D a mbuse e n Allipto  7 .9 5  6 .7 5
Grand Prix Driver Brittonis 6 .9 $  5 , 9 5 Wagger 7.95 6 .7 5  L u n a r  Rescue 7.95 6 . 7 5
Pyramid Fantasy 5 . 3 0  4 .7 $ Bug Blotter 7.95 6 . 7 5  F r u i t  Machine 5-96 4 .9 5
Doomsday Castle 6.50 5 .7 $ Altectomb Adve ntu, 7.95 6 . 7 5  M o n a co 7.95 6 . 7 5
Ge rM1 /1 1  M u t e r  A  o r  I I Kosmos 9 .9 5  8 , 7 5 Haunted Hotue 7.9$ 6 . 7 5  C a m e  tte 50 Cascade 9 _ 9 5  8 .7 5
French Mistress A or B 9.95 8 .7 5 Squaoh a Frog 7.95 6 . 7 5  H orse ra ce Dynabyte 6 _ 9 5  5 .9 5
Fighter Pilot D t a l  7 .9 5  6 .7 5 Grid Trap 8.95 7 . 5 0  P o o l Dynabyte 7 . 93 6 . 73
Ni g h t  Gl i t i ri e r 6,93 5 . 9 5 lumpin la ck 8.95 7 . 5 0  C orpora te  Climber 7.95 6 . 7 5
Jet Set Willie SProsect 5 .9 5  4 .9 5 Triad 8.95 7 . 5 0  L e m m in g  Syndrome 7,95 6 .7 5
Tutankhunun Micromania 5 .9 5  4 .9 5 Twin Kingdom S'alley Bug-Byte 9 .5 0  7 .9 5  Sp a n ish  Tutor A or B Cosmos 9 .9 5  8 .7 5
Blue Thunder Wilcox 3 .9 5  1 .9 5 Quasar Voy tiger 5 .9 9  4 .9 5  T w i n  Kingdom Valley Bug-Byte 9 .5 0  7 .9 5
Crtion t'pstatt Shrplrrd 6 , 5 0  5 .5 0 flintie r tiohble Bus 6 .9 9  5 .9 5
Blade Alle y .S.S. 3 .9 5  4 .9 5 Pyramid Fanluy 6 . 3 0  5 .5 0
Database Gemini 19 .93  16 ,95 Split Incentive 6 .3 0  5 .5 0
Horner Attack Duna  5 .9 5  4 .9 5 C010111111 Ch e m C.D.S. 0 .9 5  8 . 5 0

TO SOFT MACHINE: Please rush me the following tapes:

1   2  3

SOFT Machine P .O .  Box B H e b d e n  Bridge
West Yorkshire H X 7  6LG

Name:

4 5 6 Address'

I enclose CO/PO No for E Soft Machine is the trading name of Fabstar Computers Ltd.

•  t o :
•  Z I P  Compiler Offer, Your Spectrum, 14 Rathbone
•  Place . London WI P  I DE
I l I M I I I M E N S I M I U M E I M I N E I M E I H M E

P.  O .  B O X  6 1  - H E B E D E N  B R I D G E  • W .  Y O R K S H I R E  H X 7  S L G
T e l :  ( 0 4 2 2 ) 8 4 5 3 7 8

HUNDREDS OF TITLES AVAILABLE. SEND SAE FOR LISTS & DETAILS OF SPECIAL OFFERS. STATE COMPUTER

A NM

code of Listing 5 (leaving line 8040 in
place) and try compiling a simple line
like:

ID PLOT 0.0: DRAW 100.100

If  all is well, experiment with colour
items. Should the computer produce
odd results or crash, check that you
modified the library correctly. I f  an
error message appears, check the new
lines which you have added to Z I P
Basic.

May the Z IP be with you. Bs

I know I stated in the first part of this arti-
cle that this was to be a mere three-part
series. Well, tough. Having lived with
this project for the best part of six months
and seen it grow from a mere hint of an
idea to what I consider to be a cracking
piece of code, I'm not letting you off so
lightly. In the fourth part ofAdding ZIP,
1 will be presenting a simple yet addic-
tive game in Z X  Basic. Yes, you've
guessed it -  an ideal program to ZIP.
Catch me next month, and let the power
of ZIP speak for itself,
Simon Goodwin

From bended kness, we at YS wish to
make amends for the mess we made of
last issue'sAdding ZIP article. There's
a list of the corrections in Fmntlines,
entitled T H E DAY THE ZIP GOT
ZAPPED', but if you'd like a photo-
copy of the article in the same condi-
tion as it left Simon's typewriter, send
us an SAE and we'll bundle it off
post haste.

= D
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By John Hollis
Author of Time Gate, Aquaplane and Meteor Storm.

Waders format Asteroids format
Defender format 42 Beset* format

q411.1111;111-.11:3•'"

Schooth Arcde qualitY r  throughout
using full C
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your oWs fully anirhated Aliens, Ships.Missiles, Otplosions • Full arta&
viave design (8 waves pe garoe)
•  Moving DacKground option Fu l l
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sound generation F u l l  trovernent
control and scoring • Save and load
IOUS 01/4/N genes to and Stool tape!

8 GREATGAMES
INCLUDED:

Turbo Spider-Tat*
a lotlialloween-
Attach ofthe

IMutant Hamburgers
1 Cybolg - Reflectron-

Splot and Q
-
B i x

p
o
w

Marketed exclusively by Quicksilva
C14_95
E6.95
E6 95
E4.95

Games Designer
Time Gate (48K Spectrum)
Aquaplane (48K Spectrum)
Meteor Storm (16K Spectrum)
I enclose chequelP.0 for
Please send me details of the
Ouicksilya Game Lords Club
My Game Lords Club membership
number is

Name
Address

Cheques payable to Ouicksilva Ltd.
Send to Software Studio,
Oulckellva Mail Order,
P.O. Box 6,
Viimborne, Dorset BH21 7PY
Telephone: (0202) 891744
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Software might be the success story of the 'eighties, but without the hardware boffins just
think where microcomputing would be. John Flenley, logic and software designer, examines

the bookshelves to see just how much encouragement there is for the potential hardwarefreak.

H A R D
L I N E S
SirClive Sinclair has a lot to answer for.
Apart from bringing the world digital
watches and introducing a new word
into the English language — 'computer
window' — he's also been indirectly
responsible for the publication of liter-
ally thousands of different books and
magazines, examining every possible
aspect o f  Z X  computers. Someone
rumoured that half  the trees in  the
Amazon rain forests disappeared into
paper mills the day the QL was announ-
ced — and I  believe it!

But let's look at this paper mountain
again. I said earlier, that every aspect of
Z X computing had been covered,
but. perhaps that's not quite true, for
there does seem a distinct lack of books
on the subject of DIY computing. The
increase in availability of sophisticated
hardware h as  n o t  b een  matched
(apparently) by an equivalent increase
in understanding of how that hardware
works. Arthur C  Clarke once said,
"Any sufficiently advanced technology
is indistinguishable from magic", and
guess that's how a lot of people view
computers — as magic boxes.

So. at  the behest o f  our trusting
editor. I decided to take a look at what
books are available on the subject

SPECTRUM SPECIFICS
To kick off, there's Adrian Dickens'
Spectrum Hardware Manual pub-
lished by the prolific Melbourne House.
At E.5.9.5 it has to be one of the best. The
book itself is printed on good quality
paper and, even better. I only found two
printing errors — both of  which were
obvious and unlikely to mislead, M r
Dickens has a very easy-to-understand
style of writing and also uses illustra-
tions to good effect where needed. The
book covers every aspect of Spectrum
hardware in minute detail — what it
does and how it does it. Circuit diag-
rams of the part under discussion are
included in each chapter.

Both issue I and 2 machines are dis-
cussed and illustrated. and I  imagine
that the Mark 3 was still undergoing
frantic development when this book
was being written: no matter, it's just as
valid for issue 3. Another chapter is
devoted to fine tuning of the video cir-
cuit, something that every Spectrum
probably needs. This should enable you
to get rid of those stubborn colourtinges

in your whites, o r  those striations
around the edges of characters. You're
also provided with a circuit diagram of a
32K upgrade, which should provide
you with enough information should
you decide to build your own.

Other projects to be found at the end
of the book include the addition of a PIO
chip, a  large keyboard, a  Spectrum-
compatible joystick interface and an
eight channel analogue-to-digital con-
vertor. These are all well presented and
ought not give any problems to the
soldering iron wielder. You'll also find a
complete parts list, a chapter on fault
diagnosis and a full logic circuit of the
Spectrum.

THE HOWS AND WHYS
The second tome I examined was Easy
Add-on Projects For Spectrum, ZX81
And Ace by Owen Bishop. While not
discussing the hardware of  the Spec-
trum, it does outline several different
build-it-yourself projects. A l l  require
you to build a separate address decoder
to the circuit design given in the book.
And it 's here that I  fi nd m y fi rst
criticism. I f  you're trying to teach a

beginner about a  subject, surely it's
essential that you explain not only how
you do something, but also why.

The address decoder is the basic
building block of any hardware project,
and the choice of address used is very
important if you wish to avoid interfer-
ing with other devices attached to the
micro. This is especially true for a
machine like the Spectrum, where the
misuse of  an address line can cause
havoc. The book explains very wel I how
to build the decoder — no complaints
there — but it doesn't give any insight
into the way the author arrived at the
choice of address lines. And it seemed
to me that the design ofthe decoder itself
was perhaps a little too complex, con-
sidering the fairly simple job it had to (to.

Anyway, on to the actual projects.
From the way the author makes good
use of  household items to build the
various bits and pieces I get the impres-
sion that someone must be an avid fan of
Blue Peter. The first few projects were
interesting — a pulse detector (a simple
device that you would find in  any
hobbyist kit and a good one for starting
with), a  small keypad, a  bleeper, a
model controller, a crude picture digit-

69
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CHOOSE FROM OUR VAST RANGE
FREE 24  page CATALOGUE with full details of our range of over 220
different programs for the ZX SPECTRUM .AII hired with the consent of the
publishers. Whether you prefer to ZAP aliens, get lost in an adventure
game, EDUCATE your children, CALCULATE the family finances or
COMPILE machine code programs WE HAVE THE RIGHT TAPES FOR

YOU TO HIRE.
FAST SERVICE

We stock several manufacturers original copies of each tape, and can
normally despatch yourtapes the daywe receiveyourorder,and wealways

use fi
r s t   
c l
a s
s  
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.

LOWEST PRICES
We believe our prices are the lowest of any library, yet we offer the
LARGEST range of titles. TWO WEEKS HIRE OF ANY TAPE COSTS JUST

80p (plus 40p p&p).
FREE TAPE HIRE

Fora limited period, we will send your first tape (your choice) FREE, so join
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're confident you'll join when you see it!!!

•  InEminimmmaniormimmmonmumantiommoolimmatia=mmmmisonsmintor1   R I A U  I  N A L  2 0 0  Mulgrave Road, 1Cheam, Surrey SM 2 6JT I
1

111 FTWARE
111  L I B R A R Y  1 1
11 I  enclose cheque for E6.00 for LIFE MEMBERSHIP and I understand that 1
1 1
!

• my first tape hire will be FREE. lf, within 28 days, I'm not delighted with your
!  service you'll refund my membership fee.
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Address

I N I M M = 1 1 1 1 1 1 1 1 • 1 1 1 1 8 1 1 M M U M M I E N N I N I M M I M M I N I M I N I M I = M O D I O W 1 = = I N I
YS/5



A

I
P
A
P
E
N
I
E
A
T
1

iser and a light pen — but as I got further
into the book, I somehow felt they began
to get, how can I put it, a little silly. It
was as i f the author had got so fed up
with people saying, "Nice micro you've
got there, but whatdoes it actually do?",
that he'd written everything he could
possibly think of to build. And around
this point, he seems to run out of goodideas.

The magnetic catch (that could be
used to let the cat out in the morning)
and the lap sensor for Scalextric cars
raised a smile, the 'Heath Robinson'
barometer and anemometer caused a
chuckle or two — and by the time I
reached the sunshine recorder and rain
detector, I was rolling in the aisles. Next
time someone asks you what your micro
can do, tell them that with the addition
of some extra hardware and a few yards
of wire trailing across the garden, it can
convey the news that it's raining. . then
see i f they're convinced of the useful-
ness of a micro. Honestly, th i nk that
the last few projects could be classified
under Inane uses of high technology',
however much they may inject a spark
of humour into the book.

To be fair to the author though. all the
projects are well presented, with circuit
diagrams and drawings that help with
the construction o f  associated hard-
ware. But although enough information
is given for the beginner to build a pro-
ject, it would have been helpful to have
included hints on what to do if the thing
doesn't work when completed.

SAFETY FIRST
The third publication I looked at was
Stephen Adams' 20 Simple Electronic
Projects For The ZX8 I & Spectrum.
Here, all the projects are interesting and
have the added advantage of being ones
that the hobbyist might actually want to
build (maybe I ought to have a go at that
rain detector!). Fu l l  marks to  M r
Adams for his inclusion of a section on
the dos and don'ts of soldering; 98 per
cent of all damage caused to ICs can be
attributed to faulty soldering technique
and it's good to find an author stressing
the point.

He goes into details on addressing,
explaining what lines are safe louse and
why. And each project is well covered,
with adequate circuit diagrams and
explanations, plus a photograph of the
finished article — giving you a reason-
able idea of what you're supposed to
end up with. Particular projects in-
cluded are: a tape recorder control: an
A/D convertor; a light pen; a shift lock
for keyboards; and a very useful device
for turning lights on and off around the
house while you're out (see, all you
doubters out there.. ,  that's what a
micro can do!). Then there's the man-
datory burglar alarm; although n o
details are given on how to connect it up
to a siren or alarm and, somehow, I

don't see burglars fleeing in panic at the
sound of the Spectrum BEEP!

There are also details on a digital
voltmeter, even if the range provided —
between -5v and +3.5v — gives i t a
rather limited use. A  logic probe and
standby power supply round u p  a
goodly selection of projects. Overall, it
seems an excellent book for both the
beginner and the slightly more advan-
ced hobbyist.

COLLECTIVE CIRCUITS
I'm not really sure what the next book is
all about. Sinclair Spectrum & ZX81
Add-ons b y  Natasha Graham and
Michael Roberts should perhaps be re-
titled The Best OfThumall Electronics
Instruction Leaflets, because th a t
seems to be the amount of it. The 'pro-
jects' incuded are actually programs
that you can run only by using one or
more (usually more) add-on uni ts
manufactured by a Manchester-based
company called Thurnall Electronics.
It says at the beginning that details are
given on how to build the units yourself,
but I'd suggest that no beginner could
build anything from such sketchy infor-
mation. OK, so let's assume that you
are fairly knowledgeable on the subject
of electronics and can actually build
one o f  these units. Wha t delights
await you?

Well, how about the 'Disco light
show', that turns eight LEDs on and off
in random patterns? No? Well, then
there's the visual metronome where
four LEDs are turned on and o tr  Oh
dear, you're still not impressed. Sadly,
nothing much changes during the rest of
the book, just chapter after chapter
offering program listings enabling you
to do similarly astounding things with a
Variety of Thurnall units.

The advertising blurb on the back
cover says. "This book shows you all
you need to know as an introduction to
hardware design and microcomputer
interfacing" — it must be talking about
another publication! At 15.95, I cannot
really see it making any kind of signifi-
cant impact on DIY computing.

Next in the queue came Interfacing
Microcomputers To The Real World by
Murray Sargent I I I  and Richard L
Shoemaker (what makes you think
they're American?). A  real epic o f
nearly 300 pages, it's packed with high-
brow electronics and computer-based
witticisms along the lines of -
t h e  t r o u -ble with computers is that they do what
you tell them to, and not what you want
them to do". Really, it's an excellent
book, though not one for the beginner. It
covers everything you could possibly
want to know about digital logic and has
extensive sections on the Z80 chip —
including programming it — video cir-
cuitry, raster scanning, disk operating
systems, and soon. If you already know
the basics and are thirsting for some

7 1

advanced circuitry, this is definitely the
book for you.

REFERENCE READING
Finally, for those heavily into elec-
tronics there's An  Introduction To
Digital Logic by A Potton — a good,
basic guide. But for minute detail of pro-
cessor chips and powerful support
chips, then take a look at the designer's
'Bible', the Usborne series o f books
titled An Introduction To Microcom-
puters. A  trip to the library is recom-
mended for these — or else you may
have to sell your micro to pay for them!
And you'll get similarly detailed infor-
mation on most common TTL  chips
from the TTL Data Book from Texas
Instruments. Texas a lso publishes
books on linear circuits and memories.
Most o f these titles can be obtained
from university o r  polytechnic book-
shops, or if you re not that dedicated ( or
just a  cheapskate) try  the libraries
again.

To summarise, for the beginner I
would honestly recommend the Adrian
Dickens and Stephen Adams books
and, as you start to get more advanced
— or start suffering from insomnia —
the Sargent-Shoemaker tome. D I Y
computing is sti l l  in its infancy, but
things are slowly changing and I've no
doubt that sooner or later, the book-
shelves o f  high street shops wil l  be
crammed with suitable publications.
Try a little DIY. i t ' s  as much fun as
programming!

Can anyone tell me i f  it's rainingoutside. .?  s

WE LOOKED AT

Spectrum Harth,are Manual by Adrian
Dickens. Melbourne House,
ISBN 0 S6161 1152
15.95

Easy Add-on Poofects For Spectrum, Z2i8i
et Ace by Owen Bishop. Bernard Batumi.
ISBN 0 85914 099 6
£2.75

20 Simple Electronic Projects For The
ZXR 1 al Spectrum By Stephen Adams.
Interface Publications,
ISBN 0 907563 112
E6.45

Sinc lair Spectrum And 1X81 A d d
-
o n s  b y

Natasha Graham and Michael Roberts,
Sigma Technical Press.
ISBN 0 905104 641
E3•95

Interfacing Microcomputers To The Real
World by Murray Sargent and Richard
Shoemaker, Addison. Wesley,
ISBN 0 2010 077 36

An Introduction To Digital Logic by
A Pecan_ MacMillan Press,
ISBN 333 14679
4
An Introduction to Microcomputers.Usborne Press

TTL Dow Book, Texas Instruments
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"Throw out the chips", urges Simon Goodwin, as he applies the age-old formula — simple is
best — to his DIY joystick interface.

You can add a standard joystick inter-
face to the Speccy for nothing more than
the cost of some wire and a pair of plugs
and sockets. The Your Spectrum inter-
face explained here goes one better than
Sinclair Research's one-chip Interface
2 — it uses no integrated circuits at all!
Despite this, it is compatible with a wide
range of software and not only that, but
programs which support the Interface 2
will also work with our  Interface
Zero.

Like most hardware projects, Inter-
face Zero requires you to make a few
soldered connections inside your com-
puter. This will void the warranty and
could damage the computer too; don't
attempt to wire up a joystick unless you
are fairly confident about your solder-
ing ability. Interface Zero is compatible
with issue 1, 2 and 3 Spectrums, and it's
been used on the author's Spectrum for

over a year without problems.
Interface Zero can be used with stan-

dard Atari or Commodore joysticks,
which means it can also handle similar
devices such as Le Stick, Quickshot and
the Competition Pro. Don't try to use

The above di agr am  i l lustr ates the Wily t
h e  S p e c t r u m  
k e y b o a r d  
o p e r a t e s  
v i e  
a

col tections of on/ off  swi tches.

72

BBC Micro or Dragon joysticks — they
generate the wrong type of signal.

Unlike Interface 2, Interface Zero
doesn't provide the facility to plug
ROM cartridges into your system. I f
you find that you need this facility, you

REO
WHITE
BLUE
BROWN
GREEN

BLACK

$
FIGU R E

ATARI JOYSTICK CIRCUIT

FIRE

The  Atar i  and Com m odor e  joysticks wor k l ike one r ow of a key array, w i th four
ewi tchai • for  each di r ecti on and another  for  'Fi r e ',

can add Interface 2 later without the
need to remove Interface Zero. Like
Interface 2, Interface Zero can allow a
pair of joysticks for two-player games.

The main snag is the number of joys-
tick 'standards about, and programs
using one system don't always allow for
the others. Consequently, a  joystick
connected via Interface Zero won't
necessarily work with games that allow
a different system, such a s  the
Kempston (port 31) or AGF (cursor
keys). However, unlike the popular
Kempston system, programs that allow
keys to be re-defined (such as Gold
Mine from Dk'Tronics) will work fine
with the interface, and it's possible to
read the joystick with the normal Basic
!NIKE YS function.

HOWTHE INTERFACE
WORKS
Interface Zero works on a very simple
principle. The Spectrum keyboard con-
sists of a collection of on/off switches,
arranged in the circuit shown in Figure
1• The physical layout is obviously dif-
ferent: four rows often keys are used, by
connecting the eight rows of the circuit
in pairs,

The computer periodically supplies a
voltage to the 'row select' socket, ener-
gising each row of the key array in turn:
if a signal makes its way out of the array
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48K Spectrum
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16K 48K Spectrum

KOSMIC KANGA, a multi-screen, amazing, arcade standard original action game.
Featuring superbly animated graphics and packed fu l 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.

Invasion Force

CK
APPROVED
SPE CTR UM
SOFTWARE

amik•mmosei

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 SLT., and we will send your
order by fi rst class post free

M1CROMANIA48 K Spectrum plus stack SLR



THE PYRAMID
THE PYRAMID is an arcade style game which has a very adventurous

feel to it
The Pyramid contains 120 chambers on IS levels In order to get from

one chamber to another you must fight off the indigenous aliens to
collect an energised crystal which will neutralize the force field guarding
the two exits.

The Pyramid is inhabited by a total of 60 weird and exotic alien types,
all of which are beautifully animated Ilou will meet a whole variety of
demons. droods, insects and monsters, with a sprinkling of the more
unusual, the extra-terrestrial tweezers, galactic strawberry cosmic claw
mutant eye, plus a whole host of entities that defy rational description
'Mull no doubt invent your own nicknames.

YOu proceed to explore the pyramid from top to bottom with the
difficulty generally increasing with the depth of level Depending on the
choice of exit from each chamber you are likely to have a different game
every time you play
. Apart from the challenge of trying to achieve the highest score
possible the pyramid contains a number puzzle to solve The more
chambers you successfully visit the more information is gathered to
enable you to discover the secret numbers of the pyramid. The puzzle
won't take you days to solve, it will probably take you a few months

capsule
graphics.

FANTASY SOFTWARE is available from w.H.smnws, X )HN MENZIES, BOOTS, LASKYS, GREENS,
RUMBELOWS, spEcrnum GROUP, COMPUTERS FOR ALL arid all other good software retailers.

The Pyramid at ELMO and Doomsday Castle at E6.50 from
FANTASY SOFTWARE, FALCONBERG LODGE, 27A ST GEORGES ROAD, CHELTENHAM, GLOS GL50 3DI

despatched by return first class post together with free membership and current newsletter of the Fantasy Micro Club
Trade Enquiries welcome -  telephone 0242-583661.

DOOMSDAY CASTLE
DOOMSDAY CASTLE consists of a labyrinth of 74 complexly inter-

connected Halls and Passages where you will meet a whole host of
adversaries serving the infinitely evil Scarthax. the Garthrogs. the
Orphacs, the phenomenally nasty Googly Bird and the Udd which
manifest themselves in over fifty unbelievably weird and wonderful
guises

Scarthax has scoured the Universe to bring together the six ancient
stones of lifeforce United in Doomsday Castle they are being used to
wield an irresistable power over the cosmos, emanating waves of
corruption through every galaxy
. To save the Universe, you must battle your way through the Castle
to find and collect the six stones and use their force against Scarthax to
destroy Doomsday Castle, hopefully escaping yourself before the final
cataclysmic exploston

The task Is not easy !saving the Universe never rsil and it will take
you many games to unfold the structure of Doomsday Castle and
discover the locations of the ancient stones.

The addictive arcade style action will keep you corning back to play
but the overall challenge should still keep you occupied for months



(down one of the five columns) then a
key must be depressed. Since the Spec-
trum knows the row and column, it can
thus work out which key is pressed,

Atari and  Commodore joysticks
work like one row of the key array — the
circuit is shown in Figure 2. A switch is
used for each of four directions, with a
fifth switch fo r the 'Fire ' button. Of
course, the physical arrangement of the
switches in  a  joystick uses a  cross-
pattern — moving the stick simply rocks
an arm on to the appropriate switch.

Sinclair Research has made things
extremely simple by connecting the
Spectrum keys in groups of five. To con-
nect a joystick, all you really need to do
is put the five switches of a joystick in
place of one of the eight groups used by
the Spectrum. It soon becomes obvious
that you can connect up a joystick at the
same time as the keys, without electri-
cal problems (the computer doesn't
care whether it's the key or the stick
switch which is closed) — either way it
registers a key-press.

The joystick will generate signals to
duplicate the action of keys '6', '7', '8'.
'9' and '0' — we can't easily duplicate
the cursor keys since these are split bet-
ween two groups. The only problem
remaining is how to connect it all up to

the existing keyboard circuitry. The
Spectrum circuit board layout was
altered in each issue of the machine,
changing the connection points re-
quired for the joystick: Figure 3 shows
the connection points for owners of the
issue I  Spectrum, while Figure 4
matches the layout for the issue 2 and
issue 3 machines.

OFF WITH THE LID
The first step is to open up the computer.
Disconnect everything possible. then
turn the machine face down. You should
be able to see five black screws on the
base of the computer — one by each
rubber foot and the fifth at the right-
hand end o f the edge connector. Re-
move the screws with a  cross-point
screwdriver.
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The next step is the tricky one. With-
out opening the case, turn the computer
face up and slowly lift off the top sec-
tion, until you can see the ribbon cables
linking the keyboard to the electronics
in the base. The cables are slotted into
sockets on the circuit board — you will
later solder the interface wires onto the
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On issue I  S pec tr um s ,  the r ow select socket is pos i t i oned just above the speaker  and
t h •  col um n select socket be l ow  the m odul a tor .
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I f you have an issue 2 or  3 m achi ne  you'l l  fi nd the col um n select socket fur ther  away
fr om  the m odul a tor  — this was due to thto ci r cui t boar ds  r e -de s i gn.
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JOYSTICK CONNECTOR WIRING

UP DOWN LEFT RIGHT
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FIRE

o
COMMON

0  0
SOCKET FROM SPECTRUM

The  'S tandar d' col our  codes for  the Joystick plug and socket; If the col our s di ffer  for
your  par ti cular  'stick,  you'l l  have to di sm antl e  it.
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back of these sockets.
Disconnect the keyboard by gripping

the cables and pulling them evenly and
squarely out of the sockets — be careful
not to fold or twist the cables as you do
this or you may have difficulty replacing
them when you have finished. At worst
you could crack the thin conductive

strip on the back of the cable.
Once the  cables have been un-

plugged, the top of the Spectrum should
be completely separate from the base.
Check that the cables are undamaged
and then put the keyboard on one side. If
the cables are cracked you may have to
trim the damaged end — but be careful
to cut squarely and shorten the cable as
little as possible.

The circuit board is held in by a single
screw in its centre. Undo this screw and
lift the board from the base. Turn it over
so that the solder side is uppermost and
the edge connector is furthest from you.
Consult Figures 3 or 4 to identify the
keyboard connectors. Issue I machines
have an add-on circuit board over the
edge connector, or two empty chip soc-
kets widely spaced along the edge con-
nector side of the board.

Solder six wires to the points shown
in the appropriate figure. Use thin in-
sulated wire to avoid bending the circuit
board. Multi-coloured ribbon cable is

BROWN GREEN OWE WHITE
RIGHT LEFT DOWN U P

COMMON
BLACK

FIRE
RED

PLUG FROM JOYSTICK



ideal; it even fits in with the Spectrum
colour scheme. The common wire,
marked 'C' in the figure, goes to the fifth
pin of the eight-way connector. Put a lit-
tle solder on the end of each wire —
without frying all the insulation —
before attaching to the circuit board.
Use a soldering iron of no more than 25
watts. If  a joint doesn't 'stick' at once,
remove the iron, apply fresh solder, and
try again after a few seconds.

Once all of the wires are firmly fixed,
they should be taped or stuck in place
with an adhesive pad on the back of the
board. Then bunch the wires together so
they can run out of the Spectrum below
the MIC  or EAR socket. Check for
solder splashes on the board, and make
sure that you didn't accidentally solder
together any of the pins of the five-
way connector.

Outside the computer you'll need a
nine-pin male D-type socket — the
joystick plugs in to this. Figure 5 shows
how you connect the number-coded
wires from the computer on to the soc-
ket. These sockets are quite expensive
— you could even end up paying a
pound for one. An alternative, if  you
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SOCKET 'DOWN'

A desi gn for  gamcrs player s w anti ng to m ake the m ost of the, '13' and k e y s -

can't afford or find a D-type socket, is to
use the five pins and outer 'screen' of a
DIN plug, chopping off the moulded D-
type plug from the joystick and replac-
ing it with a more common DIN plug. At
a pinch you could use two pairs of stereo
jack connectors, with each one carrying
three of the signals.

The colour codes used in the joystick
plug are also shown in Figure 5. Some
sticks may use a different colour code,
in which case you will have to dismantle
the stick (usually a simple operation, to
allow for  repairs) and deduce the
colours used. Commodore joysticks use
pink wire for 'Fire', rather than red.

We do not recommend that you
solder the wires from the joystick direc-
tly on to the Spectrum circuit board.
This may be the cheapest approach, but
it's also the most likely to leave you with
a dead computer. The joystick cable is
too thick to pass easily out of the Spec-
trum case and, with the joystick dan-
gling from it , you run the risk of
damaging the circuit board every time
you pull on the cable or move the
computer.

ELABORATIONS
The wiring explained so far uses the
same key-assignments as Interface 2.
You can even fit a second joystick by
connecting the common wire from it to
the right-hand pin of the eight-way con-

nector, and reversing the order of the
other five wires (since keys ' l' to '5' are
decoded in reverse order, as you can see
from Figure 1). Using Figure I  as a
guide, you can decode any of the other
groups of five keys: for instance, the Q-
W-E-R-T group used to control Pssst
and Cookie.

Many games written before the Inter-
face 2 was released use a similar — but
not identical — arrangement of keys for
Joystick One. The Interface 2 assigns
the directions 'UP' and 'DOWN' to
keys '9' and '8' respectively, while pro-
grams such a s  Timegate, Ear th
Defence and 3D Tunnel use the op-
posite arrangement.

This interface was originally built to
allow Timegate to be played without the
author's brain seizing up trying to
manipulate the control keys chosen. If
you'd particularly like to be able to play
one of these early programs it may be
worth reversing the connections for
keys '8' and '9'. Better still, fit a switch
(double pole, double throw) to select
between the two arrangements — the
required wiring is shown in Figure 6.

A word of caution, however — since

Interface Zero works by taking signals
out of the Spectrum box and down the
joystick cable, you run a slight risk that
the cable will convey external inter-
ference into the Spectrum, leading to
unreliable performance. I n  practice
we've not found this a problem, but it's
probably best not to extend the joystick
cable, just to be on the safe side.

TESTING TIME
It is possible totest the interface without
re-building the Spectrum, so long as you
are careful to keep the circuit board
away from conductive surfaces. Make
one last check on your soldering and
then connect the computer board to
your TV and power supply. Plug in a
joystick and leave the keyboard dis-
connected.

As you move the stick, digits should
appear on the screen. You'll find '6' and
'7' correspond to left and right move-
ment, '8' and '9' to down and up. The
Fire button should produce the digit
zero. If  any of these values are trans-
posed, you must have accidentally
swapped the connections as you wired
them up. If a single digit doesn't work,
the appropriate wire is not connected
firmly enough.

If two adjacent digits (such as '6' and
'7' or '9' and '0') don't work, you've
most likely accidentally connected two
of the five wires together at some point
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— probably by using too much solder on
the circuit board. If moving the joystick
has no effect at all, the common wire is
disconnected. I f  joystick movements
produce characters outside the group —
'6', '7 ' 9 '  and '0' — you've connec-
ted the common wire to the wrong point
in the computer.

Check that the stick works reliably
before re-assembling the computer,
then run the joystick wire through the
MIC or EAR hole, and screw down the
circuit board. Position the keyboard
over the base and push the ribbon cables
firmly and evenly into the sockets on the
top of the board, making sure that they
are not twisted. Don't force the cables
— when correctly positioned they
should plug in securely with little resis-
tance. Turn the computer over and
replace the five screws in its base
(assuming you haven't lost them).

TEST PROGRAM
Listing I is a test program which allows
you to steer a character arond the screen
with the joystick. The colour of the
character changes when the Fire button
is pressed. Notice that the program uses
the IN command rather than INKEYS.
IN allows it to detect instances when
more than one key is depressed (as in
diagonal movement). You can still use
the relevant keys to control the charac-
ter, even whe n t h e  joystick i s
connected.

Listing 1.
Thi s  is a test pr ogr am  w hi ch al lows
you to test your  new l y-bui l t  joystick.
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Most of  the program is straight-
forward, although lines 150 and 160
may cause confusion. The IN function
reads the keys, giving their status in the
bottom five bits of 'IC. A bit is RESET
(zero) if the corresponding key is dep-
ressed. Line 160 sets bits five, six and
seven to zero ( the INT expression), and
inverts the remaining bits by taking the
remainder away from 31. For further
information look at Chapter 23 of the
Spectrum manual.

IN CONCLUSION
Follow theseanstructions carefully and
you'll find you have added a joystick to
your Spectrum for a fraction of the price
most firms are asking for adaptor units.
Bon chance! Mt



FOR THE 48K SPECTRUM

Imagine a  program th a t ca n  te l l  you  th e
meaning o f every machine code word and
what you should type to get the computer todo each command,
This p ro g ra m a l o n g  w i th  i t s  instruction
booklet can teach  complete  beginners o r
semi e xp e r ts  a n d  i s  n o w  avai lable fro m
Peekay Software for just £ 6 . 9 5 .
Write for more details:

To: PEEKAY SOFTWARE,
DEPT YS, 38 BERTON CLOSE,
BLUNSDON, WILTS SN2 4BE

INPUT/
OUTPUT

Once again, we're throwing out the pages of Your
Spectrum for a worthy cause. Like most of us, you've
probably got loads of odd bits of hardware and software
around your bedroom that just gets in the way. Well, here's
a way to solve your problems. a n d  get something you
want into the bargain.

Simply fi ll in the form at the bottom of the page and tell
us in not more than 30 words what you've got up for grabs
and just what you want in return. Try and give as much
information as you can within the 30-word limit — don't
worry about your address if it's too long, just provide a
'phone number you can be reached on.

Of course. this isn't just limited to swopping software.
you can also publicise your club or advertise for a pen pal.
Just give a rough idea of your interests and let them get in
touch with you — could be you'll find a friend for life!

There'll be no charge for anything placed in the magazine
— just keep it relatively clean (the Editor has to read all the
entries, you know) and keep 'em coming! We like to know
we've got some interested readers out there...

Fill in the form below, specifying in which category
you'd like your ad to be included, and send it off to
INPUT/OUTPUT. Your Spectrum, 14 Rathbone
Place, London WI P IDE. Please use CAPITAL
LETTERS and keep your copy down to a maximum of
30 words (including your name and address or 'phone
number).
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This month's Program Power features just one program — and it's been written at the
keys of our very own Peter Shaw. Complete with all the thrills and spills of a fruit

machine, Peter has managed to cram in a few extras as well.

K ATA P 1 L L A
K R A Z Y

BY PETER SHAW (48K)

I f  you're a fan of the old one-armed bandits (if you can remem-
ber them that is!) you're going to love this program. Play is sim-
ple but addictive and extremely colourful use is made of the
Spectrum's display.

Dead centre of the screen is the window to the action. This is
the equivalent of the wheels that tumble within the fruit machine
and comes up with a new line of objects and fruits each time you
set the wheels in motion. The particular piece of code to operate
these 'wheels' has been written in Basic, but if any of you out
there fancy converting the routine to machine code you'll much
improve the game. Incidently. Peter would be very pleased to
hear your suggestions as to how this can be done as he didn't
quite manage to come up with the goods by the deadline (Life
isn't a line of cherries. Ed.).
On the left-hand side of the screen is a graphic representation

of what you can win providing you come up with the right lines
on the centre window. To the right of the centre display are the
boxes for the *gamble' routine, which will be explained later.

The boxes at the bottom of the screen provide you with an
indication of the options open to you, such as 'Feature Hold',
•Hold', 'Collect'. 'Gamble', and soon. You'll get the idea once
you get the program working. Up at the top is the Krazy
Katapilla, which can be made to'grow' until it reaches the right-
hand side of the screen and hits the 12 symbol — no prizes for
guessing what happens then!

You start off the game with 10 credits, each worth lop. Press
Enter to start the wheels spinning and one credit will be subtrac-
ted from your rating. When each of the wheels has stopped, you
will be notifi ed i f  you have won anything and the Krazy
Katapilla at the top of the screen will move a certain distance
towards the 12 symbol. If you are lucky enough to gain a 'Fea-
ture Hold' facility, the Krazy Katapilla will stay where it is and
the next score will be added to its length; if not, it goes back to the
start for your next turn. Should you get the message 'Hold* flash-
ing at you on-screen, you can hold any or all of the wheels with
the ' I •. • 2' and • 3' keys respectively.
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There is also a 'Nudge' facility which enables you to move the
wheels up or down. This is done again using the ' I ', '2' and '3'
keys to nudge the wheels one symbol down: the same keys are
used to nudge the wheels up, but you need to press the Symbol
Shift key at the same time. Using this feature carefully, you can
try and get one of the winning combinations shown on the left of
the screen and, who knows, you might be lucky enough to get a
'Hold' next go!

One of the most fun features of the game is the 'Gamble'
facility. Once you have won an amount of cash, say 20p, you
will be offered the chance to 'collect' the 20p or try for 30p. On
the right of the screen there are a number of boxes with figures in
each — forthis example, the lop and 30p boxes will flash on and
off and all you have to do is to press the '6 • key to gamble and
then press Enter when the 30p key is lit. You'll then be offered
the chance to win 50p or 20p. I f  you're not the gambling type.
simply press the •C" key at any time and you'll collect whatever
amount you're up to.

If you can manage to ignore the game for more than a few
seconds (no easy task) the computer will begin egging you to
*have a go' with some on-screen messages at the bottom of the
screen. These can obviously be changed to suit whoever is play-
ing the game.

A note for those about to type it in — all the graphics charac-
ters are listed as lower case letters and all lower case letters are
graphics characters. Got it? Well, go on. get on with it!

De a d c •nt r e  of the
scr een are t h•
'w hee l s ' w hi ch
c om e  up wi th a
l ine of frui t and
obj ec ts  w hen you
press Enter .  To
the left of the
scr een are the
possi bl e w i nni ng
com bi na ti ons ,  to
the  r ight are t h •
'G am bl e  b o l e s .
At the  bottom  of
the  scr een is
w her e  you'l l  fi nd
all the m essages
to he l p you play
the  gam e.
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tru a n i m a l  machine code & •ublish o u r  own ames! uniquCeOgns e t  o•
The
CHARACTER GENERATOR 0 1 1 (  SPECTER.'
Another product essential for that unique and
professional fi nish so important in today's pro-
grams. Design your own UDG's and complete
character sets. 8 x 8 Pixel grid for easy design.
Includes 6 specially designed character sets.
Compatible with v irtually all other machine
code software. Big manual tells you all you 0 8  9 5need to know. Too many extras to list here.

The S P E

M U L T I F I r
1
9 1 1

The u lt im a t e  u se r f r ie n d ly
database You design as many
tailor made fi ling systems for
whatever purpose Each protected
by your own secret secunty
codes. Full instructions manual
includes FREE TAPE
for your first fi le.

SCOPE 64 t
l
i >
(tape or dtsc) t
o l , ; ) PNot just a games
designer-this
remarkable product
will revolutionise
programming. Easy
to use, supplied with
bumper instruction
manual - tells you
everything you
need to know.
COMMODORE 64

aftk SPECTRUM
SPECTRUM SPRITES
To d a y's g a m e s need  sp rit e s
Here's everything you need
to know about designing
and handling sprites. All
in a s ingle pack with full
Instructions. Handle 8
sprites simultaneously
-  collis ion detection.
Its  all here;

The e l e k  SPECTRUM
SCREEN MACHINE -
The defi nitive screen
editor for building and
assembling graphic lay-
outs &t it le pages, Includes
many facilities essential
to produce really pro-
fessiona l scre e n  la yo u t s.

Supplied with big manualwith full instructions.

£1795

MONSTERS & MAGIC
A classic adventure game
requiring hard thinking &
quick reflexes. Puzzles to
solve and monsters to def
all in real time. Being
modular - treasure and
experience can be carried
forward. The first two
modules are Tregllith.
Stronghold 0  The Giants
and Temple of Citishror
King of the (indeed_
E a t  your peril 6 . 9 5

" M t  SSCOPE II P E C T R U M
A complete update of the original
award winning product - with
many Fantastic extras. Sprite
routines- Machine code Peek &
Poke. Will run your original program
totally independently.
Original SCOPE owners - send in your
old tape & £6.00 for a complete update
and new bumper size manual.
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Your mission is to fly
into the trench & launch
a plasma bolt into the
Battle Planets heart.
You must avoid Robot
Fighters, Other Robot
Fighters will bombard
you, then the Robot
commander loins
the fight. He is
inv inc ible'
Save  M a n kin d
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10 BORDER 0 :  R E M
P. SHAW/ SPORTSCENE 1 9 8 4

20  RE M KRAZY  K A T A P I L L A
3 0  RE M e  P E TE R S HAW 1 9 8 4

_  4 0  P O KE  2 3 6 5 8 , 8

Lion 10-40 S e t  up the BORDER colour and Switch the keys to Caps
Lock

5 0  G O  S UB 2 5 2 0
6 0  I N P U T
7 0  P R I N T  A T  3 , 1 0 ;  P A P E R  5 ;  I N K  0 ; " Y O U R

S P E CCY ! "
8 0  P R I N T  A T  1 6 , 2 1 ;  P A P E R  8 ;  I N K  9 ; " C R E

DI TS "
9 0  P R I N T  A T  1 5 , 2 3 ;  I N K  9 ; " 0 0 0 "

Uuus 50-8 0 T h e  'screen set-up routine

100  GO S UB 1 6 6 0  1 1
101 P R I N T  A T  0 , 0 ;  P A P E R  0 1  I N K  4 ; " t t u "

• 1 1 0  L E T  C R E = C R E - I :  I F  C R E = - 1  T H E N  I N P U
T " N O  CRE DI T - P RE S S  E NTE R FO R MORE " ;  L I N
E AS : G O  TO  1 0  a l i m d b i l l b  d i m

Liles 100-110 F i n i s h  off the screen layout arid check the Dumber of
credits you have left.

1 2 0  P R I N T  A T  1 5 , 2 3 ;  P A P E R  6 ; ( " 0 "  A N D  C R
E ( 1 0 ) 4 - C " 0 "  A N D  C R E ( 1 0 0 ) ; C R E

130  G O  S UB 1 2 1 0
140 G O  S UB 1 3 2 0
150  I F  N C = 1  T H E N  L E T  N C O :  G O  T O
160  G O  S UB 8 6 0
1 7 0  GO T O  1 1 0

Z E = 1 • 1 1 E

Limes 120-170 T h e  main calling loop This routine calls all the subroutines
for the general running of the program.

180  L E T  F H = 1 :  P R I N T  A T  1 8 , 1 9 ;  P A P E R  8 ;
I NK 9 ; " F E A T U R E  H O L D "

190  P R I N T  A T  1 6 , 1 2 ;  F L A S H  1 ;  I N K  8 1  P A P
ER 8 1 " a b "

2 0 0  P R I N T  A T  1 6 , 1 5 ;  F L A S H  I ;  I N K  8 ;  P A P
ER O r a l ) "

2 1 0  P R I N T  A T  1 6 , 1 8 ;  F L A S H  1 ;  I N K  8 ;  P A P
ER 8 ; " a b "

2 2 0  I F  I NKE Y S = CHRS  1 3  THE N R E T U R N
2 3 0  I F  I N K E Y S = " I "  T H E N  L E T  T ( 1 ) = 1 :  P R I

NT A T  1 6 , 1 2 ;  P A P E R  8 ;  I N K  8 ; " c b "
2 4 0  I F  I N K E Y S = " 2 "  T H E N  L E T  T ( 2 ) = I :  P R !

NT A T  1 6 , 1 5 ;  P A P E R  9 ;  I N K  8 ; " c 1 3 "
2 5 0  I F  I N K E Y S = " 3 "  T H E N  L E T  T ( 3 ) = 1 :  P R I

NT A T  1 6 , 1 8 ;  P A P E R  8 ;  I N K  8 ; " c b "
4 : 2 6 0  I F  I N K E Y S = " C "  T H E N  L E T  T ( 1 ) = 0 :  L E T

T ( 2 ) = 0 :  L E T  T ( 3 ) = 0 :  G O  T O  1 9 0
2 7 0  GO T O  2 2 0

Uses 180-270 T h e  'Hold' routine, which includes the 'Feature Hold'
routine

2 8 0  FO R R = 1  T O  I N T  ( R N D * 1 0 ) + 1 0
2 9 0  P R I N T  A T  2 0 , 1 6 ;  P A P E R  8 ;  I N K  9 ;  F L A  4

SH I ; " N U D G E "
3 0 0  I F  I N  3 2 7 6 6 = 2 5 3  T H E N  P R I N T  A T  2 0 , 2

2 ;  P A P E R  8 ;  I N K  8 ; " U P "
3 1 0  I F  I N  3 2 7 6 6 < > 2 5 3  T H E N  P R I N T  A T  2 0 ,

2 2 ;  P A P E R  8 ;  I N K  8 ; "  -  1 1 M
3 2 0  L E T  8 = 0
3 3 0  I F  I N K E Y S = " ! "  T H E N  L E T  B = I :  F O R  A -

I T O  3 :  L E T  J ( 1 , A ) = J ( 1 , A ) + 1 1  I F  J ( I , A ) = 1
6 T H E N  L E T  J ( 1 , A ) = I taillE101211 r o w

80

-
n
•4 0  I F  B = I  T H E N  N E X T  A :  G O

3 5 0  L E T  I V O
3 6 0  I F  I NKE Y S = " @ "  T H E N  L E T

1 T O  3 :  L E T  J ( 2 , A ) = J ( 2 , A ) + 1 ;
6  T H E N  L E T  J ( 2 , A ) = I

3 7 0  I F  B = I  T H E N  N E X T  A :  G O
3 8 0  L E T  8 = 0
3 9 0  I F  I N K E Y S = " * "  T H E N  L E T

I T O  3 :  L E T  J ( 3 , A ) = J ( 3 , A ) 4 - 1 2
6  T H E N  L E T  J ( 3 , A ) = I

4 0 0  I F  B = 1  T H E N  N E X T  A :  G O
4 1 0  L E T  8 = 0
4 2 0  I F  I N K E Y S = " I "  T H E N  L E T

1 T O  3 :  L E T  J ( 1 , A ) = J ( 1 , A ) - 1 :
THEN L E T  J C I , A ) = 1 5
4 3 0  I F  B = I  T H E N  N E X T  A :  6 0
4 4 0  L E T  8 = 0
4 5 0  I F  I N K E Y S = " 2 "  T H E N  L E T

I T O  3 :  L E T  J ( 2 , A ) = J ( 2 , A ) - 1 1
THEN L E T  J ( 2 , A ) = 1 5
4 6 0  I F  8 - 1  T H E N  N E X T  A :  G O
4 7 0  L E T  B = 0
4 8 0  I F  I N K E Y S = " 3 "  T H E N  L E T

1 T O  3 :  L E T  J ( 3 , A ) = J ( 3 , A ) - 1 8
THEN L E T  J ( 3 , A ) = 1 5
4 9 0  I F  B = I  T H E N  N E X T  A :  G O
5 0 0  L E T  N C - 1
5 1 0  P R I N T  A T  2 0 , 1 6 ;  P A P E R  8 ;

" ; A T  2 0 , 2 2 ; "
5 2 0  L E T  8 = 0
5 3 0  FO R A = I  T O  4 0  S TE P  1 2 :  B E E P  . 0 0 1 , A : •
NEXT A
5 4 0  FO R A = I  T O  1 0 :  N E X T  A
5 5 0  I F  R ( 1 0 ( 1 , 1 ) ) = R ( 2 , J C 2 , 1 / )  A N D  R ( 2 ,

J ( 2 , 1 ) ) = R 4 3 0 ( 3 , 1 ) )  A N D  V C R ( I , J ( 1 , 1 ) ) , 2 )
< > 0  T H E N  L E T  P R = V C R ( 1 0 ( 1 , 1 ) ) , 2 1 :  G O  T O

9 9 0
5 6 0  I F  R ( I , J ( 1 , 1 ) ) = R ( 2 0 ( 2 , 1 ) )  A N D  V C R (

1 0 ( 1 , 1 ) ) , 1 ) < > 0  THE N L E T  P R = V C R ( 1 0 ( 1 , 1
) / , 1 ) < > 0 1  G O  T O  9 9 0
5 7 0  P R I N T  A T  2 0 , 1 6 ;  P A P E R  8 ;  I N K  9 ; " N U D

GE"
5 8 0  NE X T  R
5 9 0  P R I N T  A T  2 0 , 2 6 ;  P A P E R  8 ;  I N K  8 ; "

6 0 0  RE TURN

SUB 1 2 1 0

8 = 1 :  F O R  A -
 IF J ( 2 , A ) = 1

SUB 1 2 1 0

8 = 1 :  F O R  Affa,
I F  J C 3 , A /

SUB 1 2 1 0

8=12  F O R  A -
 IF J ( I , A ) = 0

SUB 1 2 1 0

1 1 1 :  F O R  A -
 IF J ( 2 , A ) = 0

SUB 1 2 1 0

B= 1 :  F O R  A =
I F  J ( 3 , A ) = 0

SUB 1 2 1 0

I NK 8 ; "

Lien 280-600 The 'Nudge
- 
r o u t i n
e .  
N o t
i c e  
t h
a t  
i
n  
l i
n
e
s  
3
0
0  
a
n
d  
3
1
0
.  
t
h
e

IN function has been used to detect it the Symbol Shift
key is being pressed (shown by printing JP' in the -
N u d g eStatus
- 
w i n
d o
w )

6 1 0  P R I N T  A T  2 0 , 1 ;  P A P E R  8 ;  I N K  9 ; " C O L L
E C T " ; A T  2 0 , 9 ; "

6 2 0  P AUS E  2 :  I F  I N K E Y S = " C "  T H E N  G O  T O
1 0 3 0

6 3 0  P R I N T  A T  2 0 , 1 ;  P A P E R  8 ;  I N K  9 ; "
" ; A T  2 0 , 9 ; " G A M B L E "

6 4 0  P AUS E  2 :  I F  I N K E Y S = " G "  T H E N  G O  T O
6 6 0

6 5 0  GO  T O  6 1 0
6 6 0  L E T  P 8 - P R / 1 0 :  L E T  C O L - 0

._ 6 7 0  I F  I N K E Y S < > " "  T H E N  G O  T O  6 7 0
6 1
6 8
0  
I
F  
P
R
=
1
0
0  
T
H
E
N  
L
E
T  
P
6
=
5

6 9 0  I F  P R - S O  T H E N  L E T  P 5 = 4  4 1
7 0 0  P R I N T  A T  P ( P S , 1 ) , P ( P S , 2 ) ;  O V E R  1 ;  P

APER 8 ;  I N K  8 ;  B R I G H T  I ; "
7 1 0  P R I N T  A T  P ( P 5
-
1 , I ) , P ( P S - 1 , 2
) ;  
O V E
R

I ;  P A P E R  8 ;  I N K  8 ;  I N V E R S E  1 ; "  " ; A T  P C P
S + 1 , 1 ) , P ( P S - 4 - 1 , 2 ) ;  I N V E R S E  0 ; "

7 2 0  I F  I N K E Y S < > " "  A N D  I N K E Y S < > " C "  T H E N
LE T P S = P S - I :  P R I N T  A T  P ( P S , 1 ) , P ( P S , 2 ) ;

OVER 1 ;  I N K  8 ;  P A P E R  8 ;  I N V E R S E  O r '  " :
LE T C O L = I :  G O  T O  7 7 0

7 3 0  P R I N T  A T  P ( P S
4
- 1 , 1 ) , P ( P S - 4 - 1
, 2 ) ;  
O V E
R

I ;  P A P E R  8 ;  I N K  8 ;  I N V E R S E  I ; "  " ; A T  P C P

I I I I I M M i l
S - 1 , 1 ) , P ( P S - 1 , 2 ) ;  I N V E R S E  0 ; "  "



SOFTWARE
• 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 restl)
Beaky belongs to

the family of
Andromedan Armed
Condors, the rare
goggled variety
.

• The numbers of his species
are dwindling fat because of their
ratherloolish choice of breeding
ground, on the. planet of Crackit
This unfortunately happens to
be the home of a particularly
evil band of creatures known
collectively as the •

• Eggnatchers. Ipeir sole
malicious intent in life
is to extinctify Beaky's
species by stealing
or destroying the

l e e
gs 
b y  
a n
y  
f o
u l

ans available.

Your objective is to try and brood, hatch out and rear as many little Beakys as
possible through 12 different screens of formidable but delightful arcade action.

FANTASY SOFTWARE is available from w .H.sm rn 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 €6.50 on cassette
or on disk for the Commodore 64 at E930  from

FANTASY SOFTWARE, FAUCONBERG LODGE. 27A ST GEORGES ROAD, CHELTENHAM. GLOS G150 3DI
despatched by return first class post together with free membership of the Fantasy Micro Club.

Trade Enquiries welcome -  telephone 0242-5834561



& b i b %
Pat the Postman
Really original. All Pat
has to do is collect
parcels whilst
avoiding obstacles -
like cars, fires. trains.,
etc. Skill level and
Hall of Fame.
I lk Spectrum E6.95

One Hundr ed &
Eighty
That famous shout
tells you what it's all
about! A good
Implementation of a
difficult game -
doubles, trebles,
twenty-live and bull
all possible.
I lk Spectrum. E195

WATCH
OUT
FOR

THESE
GREAT
GAMES
FROM

MI KRO- GEN

Dena nd a 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!
I lk Spectrum E5.95

Land of Sagan
A quest to find the
long lost Staff of
Health, l i
l t  i n  
o n e  
o f

the castles? Or in the
Tower? There are
plenty of problems-
and plenty of
opponents-  in this
great graphic
adventure.
4119 Spectrum. E5.95

Drakmaze
Find your way round
Dracula's domain.
A game to get your
teeth into!
I lk Swims. t5.95

Cruise Attack
Save the city from
annihilation in this
wonderful  version of
an arcade favourite.
Nine skill levels,
bonus points for
attack ships.
I lk Spasm 15.95

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.
1111t Spectrum MO

t
Labor war e
Invaders, Aliens, this
game has the lot -and
you have to survive to
destroy the Master!
Simple controls, far
from simple task.
I n  Spectrum. t1.95

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

Spedmit E5.95

Mad Mar tha II
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.
4111 Spectrum E1.95

Knockout
No aliens, lasers,
Invaders or rockets-
just simple but
absorbing fun which
up to 4 players can
enjoy.
4111( Swarm. £1.15

Ti mequest
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
411 Spectrum.

4
'
1
4
1

SAS AssesYour mission- rescue
the Russian
ambassador from
terrorist kidnappers,
before the Kremlin
declares war. Loads
In two parts - your
rating in the second
depends on your skill
In the first.
I lk Spallea, talli

p.

Cieleksions
Watch out as the
Galakzions break
formation to attack in
such force that no
mere human can
survive!
11111 Swaim t5 95

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

t
.
1
•
1
1
0
1  
\
b
l
a
t
h
w
i
l

NUMBER M i k r o - G e n ,  44 The Broadway, Bracknell. Berks RG12 210  Tel: 0344 27317

PHONE YOUR VISA
OR ACCESS

Other  great ne w Mikro-Gen programs coining s oon-  watch out for them!
Please make cheques/PO payable to •Mikro-Gen' and add 40p post & pecking per order.
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4 0  
I
F  
I
N
K
E
Y
S
<
>
"
"  
A
N
D  
I
N
K
E
Y
S
<
>
"
C
"  
T
H
E
N

LET P S = P S
4 -
1 :  
P R I N
T  
A T  
P ( P S
,
1 ) , P
( P S ,
2 ) 1 4
1 1 1

OVER 1 ;  I N K  8 ;  P A P E R  8 ;  I N V E R S E  O r  " 1  - 5
1GO T O  7 7 0

7 5 0  I F  I N K E Y S C "
0  7 7 0

7 6 0
7 7 0
7 8 0
7 9 0
BOO
8 1 0
8 2 0

0
8 3 0  I F
8 4 0  I F
8 5 0  G O

Limbil )450

860-980

GO
I F
I F
I F
I F
I F
I F

TO 7 1 0
PS=1 T H E N
PS=2  T H E N
PS=3  T H E N
PS=4 T H E N
PS=5  THE N
PS=6  T H E N

THEN L E T  C O L = 1 :

LE T
LE T
LE T
LE T
LE T
LE T

GO

P R=1 0 :  G O  T O  1 0 3 0
P R=2 0
P R=3 0
PR-SO
P R=1 0 0
P R= 2 0 0 :  G O  T O  1 0 3

COL=1 T H E N  G O  T O  1 0 3 0
I NKE Y S <>""  T H E N  G O  T O  8 4 0
TO 7 0 0

The 'Collect' and 'Gamble' routines. Most of this section of
code deals with the 'Gamble' feature, controlling the
flashing boxes and deciding which of the boxes you have
chosen based on the split second you hit the Enter key.

lommmiumpqrpmmt
8 6 0  L E T  P R O
8 7 0  I F  R ( 1 0 ( 1 , 1 ) ) = R ( 2 , J ( 2 , 1 ) )  A N D  R ( 2 ,

3 ( 2 , 1 ) ) = R ( 3 , J ( 3 , 1 ) )  A N D  V ( R ( 1 0 ( 1 , 1 ) ) , 2 )
< > 0  T H E N  L E T  P R = V ( R ( 1 , J ( 1 0 ) ) , 2 ) :  G O  T O

9 9 0  1
8 8 0  I F  R ( 1 0 ( 1 , 1 ) ) = R ( 2 0 ( 2 , 1 ) )  A N D  V ( R (

1
0
1
(
1
,
1
)
)
,
1
)
<
>
0  
T
H
E
N  
L
E
T  
P
R
=
V
(
R
(
1
,
J
(
1
,
1

) ) , 1 ) :  G O  T O  9 9 0
8 9 0  I F  R ( 1
0
1 ( 1 , 1 ) ) =
5  
T H E
N  
L E
T  
P R
= 1
0 :  
6

0  T O  9 9 0
9 0 0  L E T  M 0 = 0
9 1 0  FO R A = 1  T O  3
9 2 0  I F  R ( A , J ( A , 1 ) ) > 7  THE N  L E T  M0=M04. VA

L F S ( R ( A , J ( A , 1 ) ) , 1 , 1 )
9 3 0  NE X T A
9 4 0  I F  M 0 = 0  T H E N  R E T U R N
9 5 0  FO R A= LE + 1  T O  LE +MO :  P R I N T  A T  0 , A - 1

; P A P E R  8 ;  I N K  4 ; " t u " :  P A U S E  A
9 6 0  I F  4 = 2 7  T H E N  L E T  P 8 = 2 0 0 :  L E T  L E = 2 :
LE T F H = 0 :  P R I N T  A T  0 , 2 ;  P A P E R  8 ;  I N K  8 ;

"u " t  G O  T O  9 9 0
9 7 0  NE X T A :  L E T  LE=LE-1410
9 8 0  RE TURN

This routine checks for a win on the wheels Alter the
wheels have finished spinmng and have been nudged if the
option was open, the resulting line is checked against the
winning combinations specified on the left-hand side of the
screen In see it you have won anything

9 9 0  L E T  L = 0 :  P R I N T  A T  2 0 , 1 6 ;  P A P E R  8 ;
NY 8 ; "  " ; A T  2 0 , 2 2 ; "
1 0 0 0  L E T  L=1. .1.1: BO RDE R 0 :  BO RDE R 2 :  B O R D
ER 6 :  BO RDE R 4 :  BO RDE R 1 :  BO RDE R 0 :  I F  L

P < 7 0  THE N G O  T O  1 0 0 01 0 1 0  I F  P R = 2 0 0  THE N G O  T O  1 0 3 0
1 0 2 0  I F  P R > 1 0  T H E N  G O  T O  6 1 0
1 0 3 0  L E T  CRE =CRE - 1 - ( P R/ 1 0 )

W 1 0 4 0  FO R A = 1  T O  3 0  S TE P  9 :  D E E P  . 0 0 1 , 4 :
NEXT A :  P R I N T  * 1 ; A T  0 , 0 ; "  Y O U  W I N

I
I

; P R ; "  P E N N I E S ' " :  P A U S E  1 0 0
1 0 5 0  P R I N T  * 1 ; A T  0 , 0 ; "

1 0 6 0  P R I N T  A T  2 0 , 1 ;  P A P E R  8 ;  I N K  8 ; "
" ; AT  2 0 , 9 ; "  " ; A T  2 0 , 1 6 ; "  " ; A

T 2 0 , 2 2 ; "
1 0 7 0  P R I N T  A T  1 5 , 2 6
—
( L E N

‘  P E R 8 ; C R E
' 1 0 8 0  L E T  H E = 0

1 0 9 0  I F  P R = 2 0 0  T H E N  G O  T O  1 1 1 0
1 1 0 0  P AUS E  2 0 :  L E T  H E = 1 :  G O  T O  1 1 1 0 :  R E T
URN
1 1 1 0  FO R A = 1  T O  6 :  F O R  8 = 1  T O  6 :  P A U S E  1

4

STRS ( C R E ) ) ;  P A

•

83

1 1 2 0  P R I N T  A T  P ( A , 1 ) , P ( A 2 )
K 8 ;  B R I G H T  I ; P S ( A )
1 1 3 0  I F  4 = 1  T H E N  P R I N T  A T
; O V E R  1 ;  I N V E R S E  0, 1 P A P E R
GHT 0 ; "  " :  G O  T O  1 1 5 0
1 1 4 0  P R I N T  A T  P ( A - 1 , 1 ) , P ( A
- 0 ;  O V E R 1 ;  P A P E R  8 ;  I N K  8 ;

1 1 5 0  NE X T  B :  N E X T  A :  I F  H E - 1  T H E N  P R I N T
AT P ( 6 , 1 ) , P ( 6 , 2 ) ;  P A P E R  8 ;  I N K  8 1 " E 2 " .

RETURN
1 1 6 0  P AUS E  2 0 :  P R I N T  A T  4 , 2 5 ;  P A P E R  8 ;
NV 8 ;  F L A S H  1 ;  O V E R  1 ; "
1 1 7 0  FO R 4 = 1  T O  6 0  S T E P  8 :  B E E P  . 0 0 1 , 4 :
NEXT A :  F O R  A = 6 0  T O  3 0  S T E P  — 9 :  B E E P  . 0 0
1 , 4 :  N E X T  A
1 1 8 0  P AUS E  5 0 :  P R I N T  A T  4 , 2 5 ;  P A P E R  8 ;  I
NV 8 ;  F L A S H  0 ;  O V E R  1 ; "
1 1 9 0  RE TURN

Ulm 900-1100

Doti 1200-1300

; P A P E R  8 ;  I N

P ( 6 , 1 ) , P ( 6 , 2 )
8 ;  I N K  8 ;  B R !

1 , 2 ) ;  I N V E R S E
BRI GHT O r

The 'win' routine When you manage to get a winning line,
this routine causes the BORDER to flash with various
colours and a message telling you how much you have
won appears at the bottom of the screen

1 2 0 0  S TO P
1 2 1 0  P R I N T  A T  7 , 1 2 ;  I N K  C ( R ( 1 , J ( 1 , 2 ) ) ) ;
PAPER 9 ; F S ( R ( 1 , 3 ( 1 , 2 ) ) , 1 ) ; A T  8 , 1 2 ; F S ( R ( 1
, J ( 1 , 2 ) ) , 2 )
1 2 2 0  P R I N T  A T  1 0 , 1 2 ;  I N K  C ( R ( 1 , J ( 1 , 1 ) ) ) ;

PAPER 9 ; F S ( R ( 1 0 ( 1 , 1 ) ) , 1 ) ; A T  1 1 , 1 2 ; F S ( R
( 1 , J ( 1 , 1 ) ) , 2 )
1 2 3 0  P R I N T  A T  1 3 , 1 2 ;  I N K  C ( R ( 1 0 ( 1 , 3 ) ) ) ;
PAPER 9 ; F S ( R ( 1 0 7 ( 1 , 3 ) ) , 1 ) ; A T  1 4 , 1 2 1 F S C R

( 1 0 ( 1 , 3 ) ) , 2 )
1 2 4 0  P R I N T  A l '  7 , 1 5 ;  I N K  C ( R ( 2 0 ( 2 , 2 ) ) ) ;
PAPER 9 ; F S ( R ( 2 0 ( 2 , 2 ) ) , 1 ) ; A T  8 , 1 5 ; F S ( R ( 2
, J ( 2 , 2 ) ) , 2 )
1 2 5 0  P R I N T  A T  1 0 , 1 5 ;  I N K  C ( R ( 2 , J ( 2 , 1 ) ) ) ;

PAPER 9 ; F $ ( R ( 2 0 ( 2 , 1 ) ) , 1 ) ; A T  1 1 , 1 5 1 F S C R
( 2
0
1 (
2 ,
1 )
) ,
2 )

1 2 6 0  P R I N T  A T  1 3 , 1 5 ;  I N K  C ( R ( 2 0 ( 2 , 3 ) ) ) ;
PAPER 9 ; F S ( R ( 2 0 ( 2 , 3 ) ) , 1 ) ; A T  1 4 , 1 5 ; F S C R

( 2 0 ( 2 , 3 ) ) , 2 )
1 2 7 0  P R I N T  A T  7 , 1 8 ;  I N K  C ( R ( 3 , J ( 3 , 2 ) ) ) ;  A
PAPER 9 ; F S ( R ( 3 0 ( 3 , 2 ) ) , 1 ) ; 4 T  1 3 , 1 8 F $ 1 1 1 ( 3 1 1
, J ( 3 , 2 ) ) , 2 )
1 2 8 0  P R I N T  A T  1 0 , 1 8 ;  I N K  C ( R ( 3 0 ( 3 , 1 ) ) ) ;
PAPER 9 ; F S ( R ( 3 0 ( 3 , 1 ) ) , 1 ) ; A T  1 1 , 1 8 ; F S C R

( 3 „ . 1 ( 3 , 1 ) ) , 2 )
1 2 9 0  P R I N T  A l  1 3 , 1 8 ;  I N K  C ( R ( 3 0 ( 3 . 3 ) ) ) 1

PAPER 9 ; F S ( R ( 3 , J ( 3 , 3 ) ) , 1 A T  1 4 , 1 1 4 F S W
1 3 0 1 3 , 3 /
1
, 2 1
1 3 0 0  RE TURN

This routine prints the wheels Dt the fruit machine in ihe
centre of the screen whenever the reels have to be moved
— during an ordinary spin or when the 'Nudge' option is
offered

1 3 1 0  S TO P
1 3 2 0  P R I N T  A T  2 0 , 1 6 ;  P A P E R  8 ;  I N K  8 ; "

" ; A T  2 0 , 2 2 ; "
1 3 3 0  L E T  C H = 0
1 3 4 0  P AUS E  3 0
1 3 5 0  I F  R N D > . 8  T H E N  L E T  C H I :  G O  S UB 1 8
0
1 3 6 0  I F  F H = 0  THE N P R I N T  A T  0 , 2 ;  P A P E R  8
; I N K  8 ; " u  " ; A T

1 8 , 1 9 ; "  " :  L E T  L E = 2
1 3 7 0  I F  F H = 1  A N D  R N D > . 5  AND C H < > 1  T H E N
LE T F H = 0 :  P R I N T  A T  1 8 , 1 9 ;  P A P E R  8 ;  I N K  8

":  G O  T O  1 3 6 0
1 3 8 0  P R I N T  A T  2 0 , 2 6 ;  I N K  9 ;  P A P E R  8 ;  F L A
St-4 I r S T A R T "

1
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1 3 9 0  FO R 4 = 1  T O  2 0 0 :  I F  I NKE Y S = CHRS  1 3  T
HEN G O  T O  1 4 1 0
1 4 0 0  NE X T  A :  G O  S U B  2 2 1 0
1 4 1 0  P R I N T  A T  2 0 , 2 6 ;  I N K  8 ;  P A P E R  8 ;  F L A
SH 0 : " S T A R T " ;
1 4 2 0  P R I N T  A T  1 6 , 1 2 ;  P A P E R  8 ;  I N K  8 ;  O V E
R I ;  F L A S H  0 ; "
1 4 3 0  P R I N T  A T  1 6 , 1 2 ;  O V E R  I ;  F L A S H  0 ;  P A
PER 8 ;  I N K  8 ; "
1 4 4 0  FO R R = I  T O  T N T  ( R N D * 5 ) 4 2 :  F O R  A = 1  T
0  3 :  I F  T ( A ) 1  T H E N  G O  T O  1 4 8 0
1 4 5 0  I F  4 = 3  AND T ( A ) = 1  T H E N  G O  T O  1 5 0 0
1 4 6 0  FO R 8 = 1  T O  3 :  L E T  J ( A , 8 ) = 3 ( A , B ) - 1 :
I F  J r A , B ) < 1  T H E N  L E T  J ( A , B ) = 1 5
1 4 7 0  NE X T B
1 4 8 0  NE X T A :  G O  S UB 1 2 1 0 1  N E X T  R
1 4 9 0  BE E P  . 0 1 , 2 0
1 5 0 0  FO R R = I  T O  T N T  ( R N D * 5 ) 4 2 :  F O R  A = 2  T
0  3 :  I F  T ( A ) 1  T H E N  G O  T O  1 5 4 0
1 5 1 0  I F  A = 3  AND T ( A ) = 1  T H E N  G O  T O  1 5 6 0  4
1 5 2 0  FO R 13=1 T O  3 ;  L E T  J ( A , B ) = J ( A , B ) - 1 :
I F  J ( A , B ) < I  T H E N  L E T  J ( A , 8 ) = 1 5
1 5 3 0  NE X T 8
1 5 4 0  NE X T  A :  G O  S U B  1 2 1 0 :  N E X T  R
1 5 5 0  BE E P  . 0 1 , 2 0
1 5 6 0  FO R R = 1  T O  T N T  ( R N D * 5 ) 4 2 :  I F  T ( 3 ) = 1

THEN G O  T O  1 6 1 0
1 5 7 0  FO R 8 = 1  T O  3 :  L E T  J ( 3 , B ) = J ( 3 , 8 ) — I :
I F  J ( 3 , 1 3 ) < 1  T H E N  L E T  J ( 3 , B ) = 1 5
1 5 8 0  NE X T  B
1 5 9 0  NE X T  A :  G O  S UB 1 2 1 0 :  N E X T  R
1 6 0 0  BE E P  . 0 1 , 2 0
1 6 1 0  FO R A = I  T O  3 :  L E T  T ( A ) = 0 :  N E X T  A
1 6 2 0  P R I N T  A T  1 6 , 1 2 ;  P A P E R  8 ;  I N K  1 3 ; " a b
a b a b "

1 6 3 0  I F  R N D > . 9 5  T H E N  G O  S UB 2 8 0  . . .
A
m i g a

1 6 4 0  RE TURN - s -

Um 1310- 1640 T h i s  routine controls the main running of the program,
calling various subroutines when necessary
.

1 6 5 0  S TO P
1 6 6 0  RE S TO RE  1 6 6 0 :  P A P E R  7
1670  F O R  A= US R " A "  T O  US R " U . 1 . 7
1 6 8 0  RE AD U :  P O KE  A , U
1 6 9 0  NE X T  A
1 7 0 0  D I M  F S ( I 0 , 2 , 2 ) :  D I M  R ( 3 , 1 5 ) :  D I M  T (  4
3 ) :  L E T  C H = 0 :  L E T  L E = 2
1 7 1 0  D I M  V ( 1 0 , 2 ) :  D I M  P S ( 6 , 2 ) :  D I M  P ( 6 , 2
) :  D I M  0 4 1 0 ) :  D I M  J ( 3 , 3 ) :  L E T  C R E = 1 0 :  L E
T N C = 0 :  L E T  F H = 0
1 7 2 0  FO R 4 = 1  T O  1 0
1 7 3 0  RE AD F S ( A , 1 ) , F * ( A , 2 ) , V ( A , 1 ) , V r A , 2 1 ,
C( A)
1 7 4 0  NE X T A
1 7 5 0  FO R 4 = 1  T O  3 :  F O R  8 = 1  T O  1 5
1 7 6 0  RE AD R ( A , 8 ) :  N E X T  8 :  N E X T  A
1 7 7 0  FO R 4 = 1  T O  6
1 7 8 0  RE AD P ( A 0 ) , P ( A , 2 )
1 7 9 0  NE X T A :  F O R  A = I  T O  3 :  F O R  8 = 1  T O  3 :
READ J ( A , B ) :  N E X T  8 :  N E X T  A

1 8 0 0  FO R 4 = 1  T O  6 :  R E A D  P S ( A ) :  N E X T  A
1 8 1 0  D I M  R S ( 1 0 , 3 2 ) :  F O R  A = I  T O  1 0 :  R E A D
R S ( A ) :  N E X T  A
1 8 2 0  RE TURN

Liles 1650- 1820 T h e  'initialise routine. This sets up the arrays, defines
UDGs, etc.

1 8 3 0  DATA 0 , 8 2 , 8 5 , 1 1 7 , 8 5 , 8 5 , 8 2 , 0
1 8 4 0  DATA 0 , 7 0 , 6 9 , 6 9 , 6 9 , 6 9 , 1 1 8 , 0
1 8 5 0  DATA 0 , 8 7 , 8 4 , 1 1 9 , 8 4 , 8 4 , 8 7 , 0
1 8 6 0  DATA 0 , 0 , 1 , 7 , 1 5 , 1 5 , 1 5 , 1 5
1 8 7 0  DATA 0 , 0 , 1 2 8 , 2 2 4 , 1 7 6 , 2 0 8 , 2 0 8 , 2 4 0
1 8 8 0  DATA 1 5 , 3 1 , 3 1 , 3 1 , 3 1 , 1 2 7 , 1 , 0

4
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1 8 9 0  D A T A  2 4 0 , 2 4 8 , 2 4 8 , 2 4 8 , 2 4 8 , 2 5 4 , 1 2 8 , 0
1 9 0 0  D A T A  0 , 0 , 7 , 1 5 , 3 1 , 6 3 , 1 2 7 , 1 2 7
1 9 1 0  D A T A  0 , 0 , 2 2 4 , 2 4 0 , 1 5 2 , 2 3 6 , 2 5 4 , 2 5 4
1 9 2 0  D A T A  1 2 7 , 1 2 7 , 6 3 , 3 1 , 1 5 , 7 , 0 , 0
1 9 3 0  D A T A  2 5 4 , 2 5 4 , 2 5 2 , 2 4 8 , 2 4 0 , 2 2 4 , 0 , 0
1 9 4 0  D A T A  0 , 3 1 , 5 9 , 6 3 , 6 3 , 1 2 7 , 1 2 3 , 1 2 7
1
0
5
0  
D
A
T
A  
0
,
2
4
0
,
2
3
2
,
2
4
8
,
2
4
8
,
1
2
0
,
2
4
0
,
2
2
4

1 9 6 0  DATA  6 3 , 6 1 , 6 3 , 3 1 , 1 4 , 1 5 , 1 5 , 6
1 9 7 0  D A T A  1 9 2 , 6 4 , 1 9 2 , 1 2 8 , 1 2 8 , 1 2 8 , 0 , 0
1 9 8 0  DATA 0 , 6 3 , 0 , 6 3 , 6 3 , 3 9 , 4 2 , 3 8
1 9 9 0  D A T A  0 , 2 5 4 , 0 , 2 5 4 , 2 5 4 , 1 0 2 , 1 7 0 , 3 8
2 0 0 0  DATA 4 2 , 4 2 , 3 8 , 6 3 , 6 3 , 0 , 6 3 , 0
2 0 1 0  DATA 1 7 0 , 1 7 0 , 1 7 0 , 2 5 4 , 2 5 4 , 0 , 2 5 4 , 0
2 0 2 0  DATA 1 2 6 , 1 9 1 , 2 5 5 , 2 5 5 , 2 5 5 , 1 2 6 , 6 0 , 1 0 2
2 0 3 0  DATA 1 2 4 , 2 5 4 , 2 4 5 , 2 5 4 , 2 4 0 , 2 5 2 . 6 0 , 0

Linn 1830-2030 Contain the data tOf the second bank of UOGS (from A
to U).

2 0 4 0  DATA " d e , 4 9 " , 0 , 1 0 0 , 6
2 0 5 0  DATA " h t , j k " , 3 0 , 5 0 , 2
2 0 6 0  DATA " h i , " j k "
1
3 0 , 5 0 , 3
2 0 7 0  DATA " h i , j k " , 2 0 , 3 0 , 6
2 0 8 0  DATA " I m , " n o , 2 0 , 5 0 , 3
2 0 9 0  DATA " p q , " r s " , 0 , 1 0 0 , 0
2 1 0 0  DATA " K i , " / K " , 0 , 1 0 0 , 5
2 1 1 0  DATA " 5 * " , " * 5 , 0 , 0 , 6
2 1 2 0  DATA " 4 * " , " * 4 " , 0 , 0 , 5
2 1 3 0  DATA " 3 4 0 , " * 3 " , 0 , 0 , 4
2 1 4 0  DATA 1 , 8 , 5 , 4 , 9 , 6 , 4 , 1 0 , 2 , 8 , 7 , 3 , 1 0 , 4 ,
9
2 1 5 0  DATA 6 , 1 0 , 8 , 3 , 4 , 1 , 5 , 9 , 4 , 2 , 7 , 1 0 , 9 , 4 ,
8
2 1 6 0  DATA 5 , 3 , 4 , 1 0 , 6 , 1 , 9 , 7 , 8 , 4 , 1 0 , 2 , 9 , 4 ,

2 1 7 0  DATA 1 4 , 2 9 , 1 2 , 2 7 , 1 0 , 2 8 , 8 , 2 6 , 6 , 2 7 . 4 ,
2 5
2 1 8 0  DATA 1 , 1 5 , 2 , 1 , 1 5 , 2 , 1 , 1 5 , 2
2 1 9 0  DATA " 1 0 " , " 2 0 " , " 3 0 " , " 5 0 " , " E 1 " , " E 2 "
2 2 0 0  D A T A  "  I ' M  A  K—K—KRAZY K A T A P I L L A !
" , "  S T I L L  I N  C R E D I T  — NO T F O R  L O N G " , "
Y TRO UBLE S HO O TI NG  P E TE  1 9 8 4 , " Y S ,  T H E  B E  A
ST MAG  F O R  Y O UR S P E C C Y " , "  T H E  OIL

E X I S T S ! " , " L E T ' S  G E T O N  W I T H  T H E  GAME T H
E N ! " , "  W H Y  ARE  WE W A I T I N G ' " , "
O N ' T  ' A N S  AROUND T H E N " , "  B Y T E  H I G H
— NO  L I M I T " , " O K ,  P RE S S  T H E  S TART BUTTO N
DUMMY"

_ 1 E

Lines 2040-2200 Cont a i n the data Par the contents of the wheels, the value
of the prizes, and the other various arrays in the program

2 2 1 0  L E T  K L = I :  L E T  K 1 = 1 :  L E T  K 2 = 1 3 :  L E T
K3 =1 0 2  L E T  K 5 = 0 :  L E T  K A = I
2 2 2 0  I F  I NKE Y S = CHRS  1 4  T H E N  G O  T O  2 4 5 0
2 2 3 0  P R I N T  A T  P ( K 1 , 1 ) , P ( K I , 2 ) ;  B R I G H T  1 :

PAPER 8 ;  I N K  B I P S ( K 1 )
2 2 4 0  L E T  KL= KL+ KA:  P R I N T  A T  0 " ;  P A P E R
0 ;  I N K  4 ; " t u  " :  I F  K L > 2 8  THE N L E T  KA=— I
2 2 5 0  I F  K L < I  T H E N  L E T  K A = 1
2 2 6 0  I F  K 1 = 1  T H E N  P R I N T  A T  P ( 6 , I ) , P ( 6 , 2
) ;  B R I G H T  0 ;  P A P E R  8 ;  I N K  8 ; P S ( 6 ) :  G O  TO

2 2 8 0
2 2 7 0  P R I N T  A T  P ( K 1 - 1 , 1 ) , P ( K 1 - 1 , 2 ) :  B R I G H
T 0 ;  P A P E R  8 ;  I N K  8 : P S ( K 1 - 1 )
2 2 8 0  L E T  K1 =K1 4 - 1 1  I F  I N K E Y S = C H R ,  1 3  T H E N

GO T O  2 4 5 0
2 2 9 0  I F  K 1 = 7  T H E N  L E T  K I = 1

1 1 3 0 0  P R I N T  A T  4 , K 2 ;  B R I G H T  I ;  P A P E R  8 :  I
11K 8 ;  O V E R  I : "
2 3 1 0  I F  K 2 = I 3  T H E N  P R I N T  A T  4 , 2 1 ;  B R I G H
T 0 ;  P A P E R  8 ;  I N K  8 ;  O V E R  1 ; "  "
2 3 2 0  P R I N T  A T  4 , K 2 - 1 ;  B R I G H T  0 ;  P A P E R  8 ;

I NK 8 ;  O V E R  I : "
2 3 3 0  L E T  K 2 = K 2 + 1 :  I F  I NKE Y S = CHRS  1 3  T H E N

•
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utilities for transferring Spectrum programs. They are user- friendly,
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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 7.50.
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GO T O  2 4 5 0
2 3 4 0  I F  K 2 = 2 2  T H E N  L E T  K 2 = I 3
2 3 5 0  P R I N T  A T  4 , 1 0 ;  P A P E R  8 ;  I N K  5 ;  O V E R

I ;  B R I G H T  0 ; "
2 3 6 0  I F  K 3 / 2 = I N T  ( 1 ( 2 / 2 )  T H E N  P R I N T  A T  4
, 1 0 :  P A P E R  8 :  I N K  7 ;  O V E R  I ;  B R I G H T  1 ; "

, 1 1 ; " 1 " ; A T 1 5 , 2 0 ; J "
2 6 8 0 PLOT 8 8 , 8 8 : DRAW 7 9 , 0
2 6 9 0 PLOT 8 8 , 8 7 : DRAW 7 9 , 0
2 7 0 0 PLOT 8 8 , 1 2 4 : DRAW 7 9 , 0
2 7 1 0 PLOT 8 8 , 1 2 8 : DRAW 7 9 , 0
2 7 2 0 PLOT 8 8 , 4 8 : DRAW 7 9 , 0
2 7 3 0 PLOT 8 8 , 5 2 : DRAW 7 9 , 0
2 7 4 0 PLOT 8 0 , 4 8 ; DRAW 0 , 7 9
2 7 5 0 PLOT 1 6 7 , 4 8 : DRAW 0 , 7 9
2 7 6 0 PLOT 1 1 6 , 5 2 ; DRAW 0 , 7 1
2 7 7 0 PLOT 1 1 5 , 5 2 : DRAW 0 , 7 1
2 7 8 0 PLOT 1 4 0 , 5 2 : DRAW 0 , 7 1
2 7 9 0 PLOT 1 3 9 , 5 2 : DRAW 0 , 7 1

l •

2 3 7 0  I F  I NKE Y S =CHRS  1 3  T H E N  G O
2 3 8 0  P R I N T  A T  3 , K 3 ;  P A P E R  1 ;  I N K

2 3 9 0  I F  1 ( 3 = 1 0  THE N P R I N T  A T  3 , 2
5 ;  I N K  9 ;  O V E R 1 ; "  " :  G O  T O  2 4 1

2 4 0 0  P R I N T  A T  3 , 1 ( 3 - 1 ;  P A P E R  5 ;  I
ER I ; "
2 4 1 0  L E T  K 3 = K 3 + I :  I F  I NKE Y S = CHRS

GO T O  2 4 5 0
2 4 2 0  I F  K 3 = 2 2  THE N L E T  K 3 = 1 0
2 4 3 0  L E T  K5=K54-1
0 :  G O  S UB 2 5 1 0
2 4 4 0  GO T O  2 2 2 0
2 4 5 0  P R I N T  A T  3 ,

S P E C C Y "
2 4 6 0  P R I N T  A T  4 ,
HT 0 ;  O V E R I ; "
2 4 7 0  P R I N T  0 1 ; A T

Wes 2210•2510

: I F  K 5 = 2 0  T H E N

10;  P A P E R  5 ;  I N K

10:  P A P E R  0 ;  I N K
";  I N K  6 ; "
0 , 0 ; "

TO 2 4 5 0
9 ;  O V E R

I ;  P A P E R
0
NK 9 ;  O V

13 T H E N

LE T K 5 =

9 ; " Y O UR

5 ;  B R I G

2 4 8 0  FO R A = 1  T O  6 :  P R I N T  A T  P ( A , 1 ) , P ( A , 2
) ;  P AP E R 1 ;  I N K  7 ; P S ( A ) :  N E X T  A
2 4 9 0  P R I N T  A T  0 , 0 ;  P A P E R  0 ;  I N K  4 ; " t t u

2 5 0 0  RE TURN
2 5 1 0  L E T  K 6 = I N T  ( R N D * 1 0 ) 4 - 1 1  P R I N T  0 1 ; A T
0 , 0 ; R S ( K 6 ) :  R E T U R N

The *ailing' routine. While the player is not using the
program, this routine prints up a number of on-screen
messages to keep the user amused

2 5 2 0  P AP E R 0 :  I N K  9 :  C L S
2 5 3 0  RESTORE 2 5 2 0
2 5 4 0  FO R a = U S R  " a "  T O  US R " J " + 7
2 5 5 0  RE AD u :  P O KE  a , u :  N E X T  a
2 5 6 0  DATA 0 , 8 , 2 8 , 6 2 , 6 2 , 6 2 , 1 2 7 , 8
2 5 7 0  DATA 0 , 1 2 7 , 0 , 1 2 7 , 1 2 7 , 1 2 7 , 0 , 1 2 7
2 5 8 0  DATA  0 , 8 2 , 1 0 0 , 8 8 , 2 6 , 4 4 , 7 4 , 0
2 5 9 0  DATA  0 , 8 , 6 3 , 6 2 , 3 0 , 2 8 , 2 4 , 1 6
2 6 0 0  DATA 0 , 2 8 , 3 8 , 7 9 , 1 2 7 , 1 2 7 , 6 2 , 2 8
2 6 1 0  DATA 0 , 8 6 , 8 5 , 1 0 2 , 8 5 , 8 5 , 8 5 , 0
2 6 2 0  DATA 0 , 3 9 , 8 1 , 1 1 4 , 8 2 , 8 4 , 8 7 , 0
2 6 3 0  DATA 0 , 8 0 , 8 0 , 3 2 , 3 2 , 3 2 , 3 2 , 0
2 6 4 0  DATA 1 2 6 , 1 9 1 , 2 5 5 , 2 5 5 , 2 5 5 , 1 2 6 , 6 0 , 1 0 2
2 6 5 0  DATA 1 2 4 , 2 5 4 , 2 4 5 , 2 5 4 , 2 4 0 , 2 5 2 , 6 0 , 0
2 6 6 0  P R I N T  A T  4 , 1 0 ;  I N K  5 ; " f g h " ;  I N K  6 ; "
KATAP I LLA"

Wes 2520-2660 Co n t a i n  the data tor the first bank of LIDGS litom A to J)
These ate used 10 draw on the screen and include the
symbols displayed in the * in information windows and
the 'little' letters which make up the word 'KRAZY"

2 6 7 0  P R I N T  A T  6 , 1 1 ; " r " ; A T  6 , 2 0 ; " 1 " ; A T  1 5

Wes 2570•2790 Draw the wheels in the centre of the screen
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2 8 0 0  P AP E R 1
2 8 1 0  P R I N T  A T  3 , 2 4 ; "
2 8 2 0  P R I N T  A T  4 , 2 4 ; "  E 2
2 8 3 0  P R I N T  A T  5 , 2 4 ; "
2 8 4 0  P R I N T  A T  6 , 2 6 ; "  C l
2 8 5 0  P R I N T  A T  7 , 2 5 ; "  • •
2 8 6 0  P R I N T  A T  8 , 2 5 ; "  5 0
2 8 7 0  P R I N T  A T  9 , 2 5 ; "
2 8 8 0  P R I N T  A T  1 0 , 2 7 ; "  3 0
2 8 9 0  P R I N T  A T  1 1 , 2 6 ; "
2 9 0 0  P R I N T  A T  1 2 , 2 6 ; "  2 0
2 9 1 0  P R I N T  A T  1 3 , 2 6 ; "
2 9 2 0  P R I N T  A T  1 4 , 2 8 ; "  1 0
2 9 3 0  P R I N T  A T  1 5 , 2 8 ; "
2 9 4 0  P AP E R 0
2 9 5 0  P LO T  1 9 1 , 1 5 2 :  DRAW 3 2 , 0 :
: DRAW - 3 2 , 0 :  DRAW 0 , 2 4
2 9 6 0  P LO T 2 2 4 , 1 3 6 :  D R A W  1 6 , 0 :
: DRAW - 3 2 , 0 :  DRAW 0 , 1 4
2 9 7 0  P LO T 2 0 7 , 1 2 0 1  D R A W  - 8 , 0 :
: DRAW 3 2 , 0 :  DRAW 0 , 1 4
2 9 8 0  P L O T  2 3 2 , 1 0 4 1  D R A W  1 6 , 0 :
: DRAW - 3 2 , 0 :  DRAW 0 , 1 4
2 9 9 0  P LO T 2 1 5 , 8 8 :  DRAW - 8 , 0 :

DRAW 3 2 , 0 :  DRAW 0 , 1 4
3 0 0 0  P LO T 2 4 0 , 7 2 :  DRAW 1 5 , 0 1

DRAW - 1 1 , 0 :  DRAW 0 , 1 4

1.11183 2000-3000

3 0 1 0  P LO T 2 0 7 , 1 6 :  DRAW 4 1 , 0 :  DRAW 0 , - 9 :
DRAW - 4 1 , 0 :  DRAW 0 , 9 :  P R I N T  A T  2 0 , 2 6 ;  P A
PER 2 ; "
3 0 2 0  P LO T 1 7 5 , 1 6 :  DRAW 1 7 , 0 :  D R A W  0 , - 9 :
DRAW - 1 7 , 0 :  DRAW 0 , 9 :  P R I N T  A T  2 0 , 2 2 ;  P A
PER 5 ; "
3 0 3 0  P LO T  1 2 7 , 1 6 :  DRAW 4 1 , 0 1  DRAW 0 , - 9 :
DRAW - 4 1 , 0 :  DRAW 0 , 9 :  P R I N T  A T  2 0 , 1 6 ;  P A
PER 5 ; "
3 0 4 0  P LO T 7 1 , 1 6 :  DRAW 4 9 , 0 :  DRAW 0 , - 9 :  D
RAW - 4 9 , 0 :  DRAW 0 , 9 :  P R I N T  A T  2 0 , 9 ;  P A P E
R 5 ; "
3 0 5 0  P LO T 7 , 1 6 :  DRAW 5 7 , 0 :  DRAW 0 , - 9 :  D R
AW - 5 7 , 0 :  DRAW 0 , 9 :  P R I N T  A T  2 0 , 1 ;  P A P E R

3 0 6 0  P L O T  1 5 1 , 3 2 :  DRAW 9 7 , 0 :  DRAW 0 , - 9 :
DRAW - 9 7 , 0 :  DRAW 0 , 9 :  P R I N T  A T  1 8 , 1 9 ;  P A
PER 5 ; "  • •

lints 3010-3050

3 0 7 0  P LO T  7 , 1 5 2 :  DRAW 4 9 , 0 :  D R A W  0 , - 2 6 m
DRAW - 4 9 , 0 :  DRAW 0 . 2 6
3 0 8 0  P R I N T  A T  3 , 1 ;  I N K  W a a a  " ;  I N K  7 ; "
E l " ; A T  4 , 1 ; " b b b  E l " ; A T  5 , 1 ;  I N K  5 ; " c e c
; I N K  7 ; " E l "
3 0 9 0  P LO T 2 3 , 1 2 0 :  DRAW 4 9 , 0 :  DRAW 0 , - 2 6 :

DRAW - 4 9 , 0 :  DRAW 0 , 2 6
3 1 0 0  P R I N T  A T  7 , 3 ;  I N K  2 ; " e e e  " ;  I N K  7 ; "
5 0 " ; A T  8 , 3 ;  I N K  3 ; " e e e  " ;  I N K  7 ; " 5 0 " ; A T
9 , 3 ;  I N K  3 ; " d d d  " ;  I N K  7 ; " 5 0 "
3 1 1 0  P LO T  1 5 , 8 8 :  DRAW 4 9 , 0 ;  DRAW 0 , - 2 6 :
DRAW - 4 9 , 0 :  DRAW 0 , 2 6
3 1 2 0  P R I N T  A T  1 1 , 2 ;  I N K  6 ; " e v e  " ;  I N K  7 ;
" 3 0 " ; A T  1 2 , 2 ;  I N K  2 ; " e e -  " ;  I N K  7 ; " 3 0 " ; A
T 1 3 , 2 ;  I N K  3 ; " e e -  " ;  I N K  7 ; " 3 0 "
3 1 3 0  P LO T 3 1 . 5 6 :  D R A W  4 9 , 0 :  DRAW 0 , - 2 6 :
DRAW - 4 9 , 0 :  DRAW 0 , 2 6
3 1 4 0  P R I N T  A T  1 5 , 4 ;  I N K  6 ; " e e -  " ;  I N K  7 ;
" 2 0 " ; A T  1 6 , 4 ;  I N K  3 ; " d d -  " ;  I N K  7 ; " 2 0 " ; A
T 1 7 , 4 ;  I N K  3 ; " d - -  " ;  I N K  7 ; " 1 0 "
3 1 6 0  P R I N T  A T  1 , 3 0 ; " E 2 "
3 1 7 0  RE TURN

Wei 3070-3170

Draw the 'Gamble' feature boxes

DRAW 0 , - 2 4

DRAW 0 , - 2 4

DRAW 0 , - 2 4

DRAW 0 , - 2 4

DRAW 0 , - 2 4 :

DRAW 0 , - 2 4 :

Draw the information windows at the bottom of the screen

Draw the 'win' information boxes and return to the main
program i3s
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COMMODORE 64

Author Anton Himirnan
Hive-cave achon'

Berrie Bee needs help
defending the hove Fight off
the invading swarms, battle
the bees and defend your
Queen'

Author; Indescomp
Itchy action'

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

Cluicksave ant•  f r o m  W . N .
leys, John Lewis. Computers tor a l l  • t a b l e

s p e c i a l i s t  C O M p i n t i f  StCPC

5. Aficrodtater,

48K SPECTRUM
COMMODORE 64

ViC 2 3 K  or IIK
DRAGON

BBC MODEL

AYMOND BRIGGS*
THE S •  5

vid Shea
nting game

around episodes of Raymond
Briggs' amazingly successfulbook

48K S P E CT9 0 1 1 1 . 1
Author. Sandy White

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

'VA al # •:410,811111

All titles f r o m  Ouicksilva Mail Order
P.O. Box 6, Wintborne Dorset BA21

48K SPECTRUM

Authors M.  Preston,
P. Hunt R. Rose. D. Moore.

A mythicat graphic
adventure on 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_

Author John Hollis
hors• Mark a Richard Moore

Authors Steve LeelChartec
18 C Andrew. incentive

Author. Dave Mendes

48K SPECTRUM

Author, indeacomp
Action beneath the

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



CIRC
In a never-to-be-forgotten journey, Phil Manchester breached the icy wastes of the south, in

search of the legendary halls of Valhalla and the chariots of the gods — only to find a
clapped-out Porsche. . .

And in those times were
sorcerers who wrought
magnificent adventures from
machines of sand and
copper. With mystic writings
and cunning they made
works to seduce the eve and
occupy the thoughts for
endless hours. Their wares
were spread far and wide by
pedlars who traversed the
land.

In the southland, on the
fringes of civilisation, one of
these sorcerers forged a
mighty adventure with all
manner of possibilities —
and his name was Peel. And
scribes came from fi tr and
wide to hear his wisdom and
write it down in the language
of that time. Here follows the
writings of  one of those
scribes.

You are in an icy wasteland in Hell
You can la south or wesi

South — to Purley. Catch
the Iron Way From London
Bridge and the great diesel
dragon will carry you through
the southern wastes of the
metropolis to the neat
suburbia of Croydon. Beyond
that — before you reach the
wilderness — you hit Purley.

Taxis are in short supply
and it meant your humble
author was about an hour late
arriving at the Italian
restaurant in Purley where I
was to meet John and Jan
Peel, the people behind
Valhalla.

Thor brings the wine Thor give me
the wine. You drink ihe wine.

For those that do not know
Valhalla, it's an adventure
game with animated action.
John Peel calls it a piece of
'Movie Software' and claims
it breaks new ground in
computer games. "The
Hobbit was a milestone in
commercial terms but until
Valhalla came along there
was nothing new", he said.

It may be coincidence that
the dialogue between you as
the player and the Valhalla
program is just a little like
*Janet and John' books. I
never broached the subject
with either Jan or John. But
Janet and Johnish it is. The
come-on in the adverts and
images surrounding the game
is aimed very much at the
sort of person you might find
in a second-hand record shop

UNVEILING
looking for old Genesis
records; the software
equivalent of heavy metal
music with visions of a
fantasy world where
everything is either good or
bad — binary morality.

"You start midway
between good and evil".
explains Jan, the person
responsible for what she calls
the characterisation of
Valhalla. "You have to
convince the goodies that you
are worth helping. But you
can take another route and be
thoroughly bad and get the
help of the baddies. There are
lots of possibilities."

Thor brings the 'pod. Thor give me
the food. You eat the load.

The Peels are quick to
refute any accusations that
Valhalla exploits the less
savoury side of human nature
and the image of the game is,
if anything, an incorrect
reflection of what it's about.
"You can take an absolute
baddy like Loki and change

88

VALHALLA
him into a goody — that sort
of thing does not need to be
there commercially". Jan
emphasised.

John readily admits that
the product 'fuels fantasy'
and draws parallels with
television soap operas. "We
are looking for TV quality
images coupled with the
interactive potential of a
home computer", he said.
"We're on the point of a
revolution in leisure arts and
Valhalla is one way it can
go," adds Jan.

The choice of the
Spectrum as the machine to
accompany the first version
of Valhalla was a calculated
one. " I t  was obvious that the
Spectrum was going to be a
success when it was
launched. We wanted to cash
in on the arrival of a mature
micro". John explained.

But he is far from satisfied
with the current standard of
home micros. "The history of
microcomputing is the history
of the adoption of appalling
standards. Take graphics, for
instance. People want good

graphics for games and other
things and it takes a lot of
memory. Despite that, the
software people working on
products have done an
amazing job with what's
there
-
, 
h e  
a d
d e
d .

You attack the dragon You defeat
the dragon The dragon 'ems

In the end, like anyone else
in the software game, the
Peels are out to make money
and Valhalla promises to be
a source of great riches to
them. They estimate that 'at
the end of the day' it will
gross about E5 million
worldwide. This means that
they can now afford the
trappings and status symbols
of successful software
entrepreneurs — including
the mandatory black Porsche.

only has a few miles on
the clock because we've had
trouble with  it since we
bought it. We'll have to keep
our old Datsun on the road

zo
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ri) L o o k in g  to the future, their
✓ lonnuia to buy morefilrTI Porsches is to look to ever
' more sophisticated software

for use with home computers
— incorporating things like
speech recognition when it
comes along. "People
dismiss games as trivia, when
in fact they are great source
of funding. We can see great
potential beyond the sort of
game that's sold at present
and that's what we are going
for." enthused John.

Thor brings the taxi. You take
taxi. Thank you Thor.

And so it came to pass that
the scribe departed from the
land beyond the great river
and journeyed north on the
Iron Way. As he pondered
on what that had been
revealed to him by the
wizards of Legend he
wondered if  he was real — or
just an animated special
character in a computer
game.

When, some days later he
was wearing the magic
sweatshirt given to him by
the wizards, embossed with
the word 'VALHALLA', and
a passer-by asked "Who are
Valhalla — some sort of
rock band?" the scribe
merely smiled, for  he knew
then that he was real.1110:



HOW TO
TURN YOUR

SOFTWARE INTO
HARD CASH.
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Turning a great idea into a profitable
idea isn't easy.

It needs skill, patience and sheer hard
work. But to be really profitable, it also
needs the backing of a large, respected
company.

At British Telecom we arc now
looking tor writers of games and
educational programs to help us launch a
new and exciting range of software.

FIREFLY
SOFTWARE

If we like your idea we'll send you a
cheque straightaway as an advance on
royalties.

Then we'll package your program,
advertise it and distribute it with the care
and attention you'd expect from one of
Britain's biggest companies.

So it you'd like to turn your software
into hard cash, simply send your program,
on cassette or disk, to

British Telecom,
Wellington House, Upper St. Martin's Lane, London WC2H 9DL.
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Send S.A.E. (91n. x  Sir )1ot FREE catongtle of
our wide range al programs l n i e r

twnfiLt2Lf4.r/

OBIO M .  1 . 1
To: Artic Computing Ltd, Main Suet.'

Brandesburton, Droffield Y025 BRL

Please supply
•Cheque for tolal arnotonl enclosed E
Name

Address
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