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NEW -DEVASTATING MODEL B (or32K MODEL A) GAME
FROM BRITAINS LEADING SOFTWARE HOUSE !

PROGRAMS

MODEL A or B MODEL B (or 32K Model A) PLEASE NOTE!
CHESS (32K). 01 b i =1, b 1 ] We now offer owver 30
with b MODE 1 3 ! ; Begin

quality and
campetitive.pri Drder
NOW 6 send for our full
catalogue.

Ator ‘ ; e : 2ol 9. S : ? - order P
Other NEW 16K Titles: £8.95 FILER (Database). £595  Qrher NEW 32K Titles: £6.95 each—METEOR BATTLE, = L
each—ASTEROID BELT. SEEK (Adventure), Junior LASER COMMARND. £ each—MARTIANS. ; 3 [H
Maths Pack. Where UK Geography). £4.95 Reversil,  CONSTELLATION. £4.95 each—REVERSI Il MAZE i @ E
£3.95 Mastermind (2-way]. INVADERS, ROULETTE. ‘New Prices — TIMETREK o )
£6.95, ELDORADO GOLD £5.95. JMICRO POWER LTD.
; K of 8/Ba REGENT STREET

o i ctrum, Dragon and Atom programs. CHAPEL ALLERTON
A ED BBC, ACORN AND DRAGON DEALERS : LEEDS LS7 4PE.
Special Offer—Deduct £1 per cassette when ordering two or more. / Tel. [0532] 683186
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EDITORIAL

THE FAIRY LIGHTS are going out all over Europe this Christmas as computing’s over-zealous
yuletide recruits find that such seasonal fripperies as Christmas trees take up too much
valuable socket space. This year home computers will shatter the traditional Noel idyll.
Families will no longer cluster around roaring hearths opening presents and arguing about
which of the four channels to watch — from now on it will be channel 36 or thereabouts, For
the first time, this Christmas, people have a real choice of machines for less than £200 and an
even wider selection if they can afford to go as high as £350.

But those who have decided 1o treat themselves or a member of their family to a micro will
know that choosing a computer involves a selection process which makes the rest of the
Christmas shopping almost look like fun. Few of those who emerge from rhis ordeal
clutching a gift-wrapped micro will have given any real thought to what they want it for —
most will be only too pleased to have found one at all in time for Christmas. The first
discovery rhe would-be buyer makes is that only half of the dozen or so most attractive

machines advertised are readily available. Having swallowed this unpalatable fact the next.

question must be: “Do I really need a micro for Christmas? Would a machine like the Lynx
or the Oric — both unlikely to be seen in volume this side of the Feast of Stephen — better
suit my needs and my budger?”

Waiting a few months for a machine which has already been launched can be a wise
decision — but only if you are sure that it really fits your bill. What you should never do is
put off buying a micro because you are convinced a wonder-machine is just round the corner.
At the rate that microcomputer technology is accelerating, you will just defer your entry into
computing indefinitely. Talk to someone who already has a machine and decide which
fearures you most want to have on your micro. When you have shortlisted some candidates
with the power, flexibility and software you require and which are available when you want
them, your next major consideration must be price. Minimum outlay can mean minimal
computing but on the other hand there is no point spending hundreds if you are not sure how
long your interest in micros will last.

The final word must, regrettably, be a word of warning. If you want a micro by Christmas
Day, make sure that the machine can be supplied on time and get it in writing. Afier all,
children believe in Sanra Claus; adults believe in delivery dates.




epInto the Future.

MelbourneHouse Publishers, in association with the Tolkien Estate, arevery Other cassette software includes PENETRATOR, a 48K state-
proud to announce the release of THE HOBBIT, a super-program like no other of-the- art arcade game-£6.95 including VAT.
before, for the 48K Spectrum. gpec"um books *"ﬁ'_’ude: Over ';'&EQSSPEC"U""-EE-QS-
- : . . pectrum Machine Language-£6.95.
e ;gﬁeig?ﬁ:éésegtriig unique, with features never before seen on any computer, Understanding Your Spectrum—£7.95.
i : IESEEEEEEEEEEEEEEEEEENENEE®

| Based onthe fantasy land describedin J. B. R. Tolkien's brilliant novel, in this Melbourne House Publishers ez l
@ program you take on the role of Bilbo, the hobbit: danger, adventure, and Orders to: 131 Trafalgar Road, Greenwich,
g excitement are all part of it, presented to you in words and graphics, butitis you London SE10. ﬂ
who must confront and solve the problems this time. GCorrespondence to: Glebe Cottage, Station Road, 5
You instruct the computer in completely ordinary English sentences! Cheddington, Leighton Buzzard, BEDS LUT TNA. '{
THE HOBBIT program is capable of very sophisticated communications, Please send me:
including features not previously thought possible on a microcomputer: adjectives, O The Hobbit package -48K Spectrum A"
adverbs, multiple sentences, are just a part of the power ofthis program. cassette, four colour instruction manual E P
You will meet all your favourite characters from J. R. R. Tolkien's book, and Hobbit book -£14.95 : :
and amazing as it sounds, they will all have an independent life of their own. O Other .. m
They can make decisions and act on them! They react not only to what you (e dices chequeﬂmoney crrder £ ________ mil

do, but also to every other character in THE HOBBIT!
Because of this unique feature, you will find that each time you play

THE HOBBIT, events will proceed in a slightly different way, and the further
you getinto Tolkien's world, the more different each visit may be.

il THE HOBEIT also allows you to talk to the other characters! At last you can

B answer the questions they may put to you, or more importantly, you can suggest
l to them what you would like them to do!
; THEHOBBIT program follows closely the plot of the book, and so a copy ofthe

book isincluded as part of THE HOBBIT package at no extra charge. | Iomi e b Postcode

THE HOBBIT brings to you the future of microcomputers in an exciting and : ::f;fb::fq';":;u::':g;:.do PRone01 6521475 and askfor

challenging fantasy. A super-program that is a milestonein computer software. EEEEEEEEEEEEEEEEEEI

MELBOURNE HOUSE PUBLISHERS S

{Please aad 50p for post and pack)
O Spectrum Catalogue

Ili




We give the best service

Why drag yourself from shop fo shop or spend hours
trying to find the best deal on a DRAGON 327

It's easy . . . our way.

COMPUTERS FOR ALL are DRAGON specialists
Not only do we give you best value for money, we
also give you a complete back-up after-sales
service if, and when, required.

We know the computer inside out
Our knowledge of DRAGON 32 is probably the most
complete in the country. We don't just sell them.
We use them, play with them, analyse them,
program them . . . enthuse about them!

We can show you how tfo use it professionally
Unlike some computers, DRAGON 32 is

nof just a toy!

It's fun, but it’s also very professional.

Whatever you want to do with it,

COMPUTERS FOR ALL can advise you af

every stage, and as your knowledge of
programming grows, you can always furn to

us for the latest peripherals.

We have a wide range of hardware /
soffware

It doesn't do to sfand sfill in the
computer market.

That's why COMPUTERS FOR ALL are always
looking for and stocking the newest
hardware.and software for the DRAGON 32.
Printers, Joysticks, ROM Cartridges,
Cassette Software, Monitors . . practically =

TAKE THE DRAG OUT OF
BUYING A DRAGON!

HOW TO GET YOUR DRAGON

IN TIME FOR CHRISTMAS ‘sosmiaar
You dont have to go fo
the North Pole.
All'you have fo do is visit -
North Street ROMFORD or e
post the coupon!

As soon as we receive your order, it will be
straight back in the post to you . . . but a word of
warning — please allow enough time for the rush!

=

Do it now. WE'LL DELIVER THE GOODS!

everything you will need now or in the
future is available under one roof
.. our roof!

We look after our customers

Some dealers are content fo fake your money and

forget all about you. We're different. We want

you fo have the very best service.

You needn’t worry about contacting us if you need

information or advice. That's what we're here for
... and we'll help whenever we can.

We don’t quibble

Needless to say, if you buy a DRAGON 32 from
COMPUTERS FOR ALL it comes complete with a
year's warranty.

But we go further than that: our service is
completely “quibble-free” if, in the unlikely
event of a complaint, you contact us, we will
seftle the matter immediately.

In short, COMPUTERS FOR ALL can take the
DRAG out of buying a DRAGON.

You can call us with confidence . . . anyfime.

SEND TODAY OR CALL AT OUR SHOP
For fast, efficient mail order post to
COMPUTERS FOR ALL, 72 Norih Streef,
ROMFORD, Essex, or phone: (0708} 75286

Please send me the following #ems: Tatol:
..... DRAGON 32 Microcomputers @ £199.50 + £3.00 Cartridga -
........ DRAGON Joysticks @ €19.95 pr

DRAGON CARTRIDGES DRAGDNCASSETTES

Ghost Attack @EMI5ea Compendium of Gomes @ £7.9580 ...
Bersark @ENSen .. Comp of opplications @ £795e0 ...
Mataoraids @ L9895 80 . Quest L1000 ...
Cosmic Inoders @E19.95 80 Madness & the Mandlour @ £7.9580 .........
Coave Hunfer @E985en ... Computavoice @ENI5ea ...
Tube Franzy @E199580 ... Graphic Animatos @E79580 ...
Starship Chamalaon @ E19958a0 ... Mozerace @E795ea
Pessonal Finance @ £19.95 en :

I encloss chaque/ .0, to the value of
E. made payable fo
COMPUTERS FOR ALL
Piease bill my Access/Barcloyearnd/ Vs
Mastencharge/Amex

COM PUTERS | |

“TI-IE SHOP "HHERE
= PEOPLE MATTER"

YOUR COMPUTER, DECEMBER 1382 5




BBC

BBC

ADVENTURE (32K) Mode! B

PROGRAM DIRECT

IS DELIGHTED TO ANNOUNCE A NEW RANGE OF
STUNNING, HIGH QUALITY SOFTWARE, FOR:—

SPECTRUM

DRAGON

SPECTRUM
SPACE TREK (32K} Model B £5.99 ALL PROGRAMS
Probably the most sophisticated STARTREK game ever! All RECORDED ON PACKMAN GAMES PACK [16K) £4.99
the standard features plus BLACKHOLES, RED GIANT TOP QUALITY Latest arcade crunchie! Full colour plus sound effects. Eat
STARS, SUPERMOVA & machine coded ASTEROID the power fruits & destroy the ghosts before they pollute the
STORM. With: INVADERS, BLITZ, PINBALL. TDK CASSETTES crazy maze. With: BREAKOUT, PONTOON.

LUNAR LANDER GAMES PACK (16K)

£5.99

One of the biggest adventures on cassette! Nearly 200 loca- {
tions, 50 monsters etc. (uses nearly all available memory
space). Explore, discover treasure, avoid monsters & trade
with merchants. You'll have to be clever. With: INVADERS,
PONTOON, LUNAR LANDER.

SCRAMBLE (16K) Model A & B £5.89
Written in superfast machine code. Latest aclion game

requires tolal concentration. Superb sound effects.
INVADERS, BREAKOUT, BATTLESHIP.

£4.99

} Probably the most sophisticated lunar |ander ever! Pilot the

’_ command madule into lunar orbit and then start the descant.

You'll never do it" (super sound effects). With: BOMBER,
ROBOT NiM

STARTREK ADVENTURE (48K) £5.99
Ultra-sophisticated program (almost all mamory used up).
Too complex to describal Grons, Tribblas, Black Holes,
Klingons. Totally compulsive. (Full sound & colour).

v

DRAGON GAMES PACK

DRAGON

BREAKOUT — LUMNAR LANDER — BOMBER. Maximim addictiveness. total concentration required.

£5.99

proGRAM DIRECT GUARANTEE! —

SHOULD YOU FOR ANY REASON NOT BE ABSOLUTELY DELIGHTED WITH THE
QUALITY OF CASSETTE SUPPLIED, SIMPLY RETURN IT WITHIN 14 DAYS & WEWILL
DISPATCH ANY ALTERNATIVE CASSETTE ABSOLUTELY FREE!

PROGRAM DIRECT

37B NEW CAVENDISH STREET,
LONDON W1iM 8JR

All prices include V.A.T. & P&P

S eSS =

6 YOUR COMPUTER, DECEMBER. 1382

PLEASE SEND ME THE FOLLOWING IMMEDIATELY.
O £

] £

| ENCLOSE A CHEQUE/P.O. FOR THE TOTAL
NAME

ADDRESS

POSTCODE




100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI g0 &

ATARI PRICES REDUCED

We at Silica Shop are pleased to announce some
fantastic reductions in the prices of the Atari 400800
personal compuiers. We beligve that the Atar at its
new prige will become the ULK.'s most popular per-
sonal computer and have therefore set up the Silica
Atari Users Club. This club already has a library of
over 500 programs and with your purchase of a 400
or 800 camputer we will give you the first 100 free of
charge. There are also over 350 professionally writ-
ten games and utility programs, some are listed
below. Complete the reply coupon and we'll send
vou full details. Alternatively give us a ring on 01-301
1111 or 01-208 1111.

s E 199

e [ A0 £248
aamsn £449

400/800 SOFTWARE & PERIPHERALS

Don't buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic
Programming cartridge (£35) and try your hand at pro%ramming using the easy to learn BASIC language. Or if you are interested in business
applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages.

Silica Shop have put m[gjethera full catalogue and price list giving details of all the peripherals as well a5 the extensive range of software that is now
available for the Atari 400/800. The Atari is now ane of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list
as well as details on our users club.

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:

Mouniain Shoot BUSINESS RYNACOMP Maths-Tae-Tos Seran Casthe Steay Adventure  Jawbreaker
Ftarguand Cadgulanor Alpha Fightr M\rie & Prob Solvg States & Capitals Centurion Zalitaire Mizsion Asteroid
Star Flite Databune Managemt  Chompeio Mg Towch Typing Checher King Space Chass Mouskattack
Sunday Golf Drecision Maker Crytaly Music TermaMaratn i Spoce Trek Threshold Daembier (APX])
Gragh it Fongit Fing Musical Compater EMI SQFTWARE Sulvans Palace Wty s/ Golden F Mizroeoit Bagic
AUTOMATED Irrvalzing Intruder Alert My First Afphaber  Brizish Heritage i Tact Trik Wizard & Prinots Pacal (AFX)
IMULATION Librarian Monarch Rumbr Blass Cribbage/Dominons Terry Pilar [Consumer)
rush Crumible Crp  Mort & Lasn Anal Moanorobe Palycalc Dars Dog Doz Wizarch Gold PERIFHERALS Pilag [Eduesar)
Camsiones of Ryn  Neminal Ledger Maving Mare Presidents Of LS. European Scene Jig  Domanation Wizardy Riningh Canironics Pringirs  Programming Kit
ADVENTURE INT Dragon: Eyé Payrall Nominces Jigsaw Quiz Mager Higkory Dickory Dermpntill Disk Drive
T ms Adv  [mvasion Orion Rings of The Emp Stanwanc Humoty Dumpty Easzern Front ENTERTAINMENT Epaom Printers SANTA CRUZ
Ho 1 Adventurelnd Rescue at Rigel g Spaes Tilt Steres 30 Graphics  Jumbo Jer Lander  Galahad & Holy Gt f Progeam Hocorder BRGS0 Anamation
Pitate Adv  Ricocher Saes Ledge Soack Trad Thiee A Myh Sys  Snooker & Billiards  Graphics/Sound Agteran RETIZ Inweface Sabt Busires
Migsion Imp  S1ar Warrigr Stud Paker Wittea Math Flagh Submarine Commadr  Jaudy Thermsl Printen Diplay Lits
Voodoo Cast  Temple of Apshai 1 Trigl Blockade Wordmaker Super Cubes & Tilt  Jukebox F 16K Memary RAM  Graphics Maching
The Count Upper Resches Aps  Telefink 1 Tournament Poal Lookanend i 32K Mamory RAM  Kide 1 & 2
Vigicale EDUCATION EDUCATION Memary Myteh Horizentsl Serolling
BOOKE Weekiy Plonner from APX lrom ATAR| ENTERTAIMMENT Midss Touch Entartainiment Kit  PERSONAL INT Magter g
Bae Rt Manus Wond Processor Algicale Comv Franch frem AFX Minaur Mizile Command ﬂlﬂﬁaﬁ Mini Ward Procesmar
Compute Atari DOS Ariag of Caneds Lonv Germen Alsan g5 Outioe Howitzer Pac Man Adv Music System. Page Flipping
Compute Bk At CRYSTALWARE = Cubbybaoley Corrv lealisn Anthiti Preschaol Games Space Imvaders Banner Gencrator  Player Miggile Gi
Compate Magarine  Bengath The Pyram  Elementary Bidlegy  Comv Soanih Aank Pra Bowding Suar Raiders Binck|sck Tutor Playar Fiang
e Ae Ataei Fantaylarsd 2041 Frogmaster Energy Crar Avalmnche Pughaer Super Breskout Going To The Dogs  Sounds
DO Unifisies Ligt Galactic Qwert Hickory Dickary Eurcpean C & Coos  Babed Rabbatz Wideo Enasel Keyhoard Crgan Wertical Seroiling
DS 2 Manual House Of Ligher Inat Comptg Dem Hargman Blackjack Cazng Preswergi 11 Morge Code Tuzor
Misc Arari Books Sareds OF Mars Lemonace IFviE Ta Prog 17273 Black Buster Salmon Aun ONLINESYSTEMS Pirsonal Fitness Prg SILICA CLUB
Op Sysrem Listing  Wanarioo Letterrnan Block ‘Em 747 Landing Simul  Cromtiee Flayer Piano
Wilky Manual Wacld War 111 Maprsre i Fewen Card Stud Frogger Sketchoed w

FOR FREE BROCHURES -TEL: 01-301

S e ST FREE LITERATURE

arep 01 300 VN arter «
|
|EII lli q | am interested in purchasing an Atari 400/B00 computer and
. A

wiould ke to mceive copies of your brochures and 1est reports
as well as your price st covering all of the available Hardwara
and Software:

"'«-.m.dil il sl il ....uJIl-.,.il'-q Y PR e TR

E L I T T O e S EUERCE

AACAGTITOY CLNDT0N RS e retand
Achres by B3 o2 - ey T i " ; i
Sl B e T e e % -
Sl e e "l ﬂ e e
SILICA SHOP LIMITED J
Depr YC1282, 14 The Mews, Hatherley Road, Sidcup, il sl ol Postcode. ... ...

Kent DA14 4DX.Talsphone 01-301 1111 or 01308 1111 YC1282 — Your Computer — Decambar 1952
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The Jupiter Ace personal computer runs in FORTH, an easily
understood language, typically four times as compact and ten

times as fast as BASIC. Before the Ace all personal computers
used BASIC and FORTH was only available to a privileged few.

The Jupiter Ace also features a full-size moving-key keyboard,
high-resolution graphics, sound, floating point arithmetic, a fast
and reliable cassette interface and 3K of RAM.

If you own a personal computer you will be aware of the
limitations of BASIC. You know how slowly your programs run and
how guickly your computer’s memory gets filled. The Jupiter Ace is
your answer.

If you already know FORTH, the Jupiter Ace closely follows the
FORTH 789 standard with extensions for floating point, sound and
cassette. It has a unique and remarkable editor that allows you to list
and alter words that have been previously compiled into the dictionary.
This avoids the need to store screens of source, allowing the dictionary
itself to be saved on cassette. Comprehensive error checking removes
the worry of accidentally crashing your programs.

All inclusive price

For £89.95 you receive your Jupiter Ace, a mains adaptor, all the leads
needed to connect to most cassette recorders and T.V.s (colour or black and
white), a software catalogue and a manual.

The manual is a complete introduction to the world of personal computing
and a course in FORTH programming on the Ace.

Even if you are a complete newcomer to computers, the manual will guide
T g i you step by step from first principles to confident programming.
The ACE IS The price includes postage, packing and V.AT.

The Jupiter Ace is backed by a full 12 month warranty.
an excellent way

of usin :
bl bl ¥ Available soon
FORTH 4 Plug-on parallel printer interface.
' For around £20.00 this will connect your Jupiter Ace to anything from high-speed dot
matrix to letter-quality daisy wheel printers.
Plug-on 16 K Memory Expansion
For around £30.00 you will increase the memory of your Jupiter Ace to 19K giving you
instant access to enormous amounts of information.

Software
A catalogue will be sent with every machine, and includes, initially, programs.for

“FORTH = education and entertainment.
an easy I FORTH Finishes First!

| a nguag e” Speed Comparison Chart showing times in seconds to perform one thousand operations.

Popular Computing Weekly

Bvte Type of Operation Jupiter BBC  \Vic Spectrum Zx81
¢ i Ace  Micro 20

Empty loop 0.12 0.67 1.3 4.2 17.7
Print a number 1.5 13.5 26 19 430
Print a character 0.62 1.3 3.1 7.5 24
Add two numbers 0.45 1.4 E.5 7.5 28
Multiply two numbers 0.9 1.6 8.5 7.5 3z

Because of the difficulty in devising exactly squivalent programs. thess measurements should cnly be taken as a guida.



to lead the world.

Technical Information

Hardware
ZB0A running at 3.25 MHz
8K bytes ROM
3K bytes RAM
Kayboard
40 Moving-key keyboard with
auto repeat on every key and
Caps Lock.

Screen

Memory mapped 32 column x
24 line flickar-free display with
upper and lower case ascil
character set

Graphics

Chunky graphics (64 x 46
pixels) may be plotted, unplotted
or over-plotted (XOR operation).
Also, the entire character set
{128 characters and their video
inverses) may be redefined
allowing intricate shapes to be
drawn with a resolution
equivalent to 256 x 192 pixels.

Control Structures

IF=ELSE=-THEN, DO-LOOP
DO—+LOOP, BEGIN-WHILE-
REPEAT. BEGIN-UNTIL, all may
be mixed and nested to any
depth.

Programming in FORTH

Programming in FORTH

FORTH programs are constructed without line-
nurnbers, as words which are defined in terms of other
words that already exist. Consider the following
definition of the word STARS. Comments are in

parenthesis and have no action.

: STARS

E T T

100 mSecs)

The semi colon at the end finishes the
word definition. Now, whenever you say
STARS the computer will print out 3
asterisks and sound a short tone. (Motice
how the word BEEP comes after the
numbers it uses, 200 and 100, This
characteristic occurs throughout FORTH so
that you write, for instance, 28 76 + instead

of 28 + 76.)

The Jupiter Ace already has 140 FORTH

words defined in ROM.

The Jupiter Ace is available only by mail order. Please allow up to 28 days

for delivery.

Send cheque or postal order with the form to:—
JUPITER CANTAB, 22 FOXHOLLOW, BAR HILL,

CAMBRIDGE CB3 BEP

Designed by Jupiter Cantab
Computer Designers Steven Vickers and Richard Altwasser
played a major role in creating the ZX Spectrum and then
formed Jupiter Cantab to develop advanced ideas in personal
computing. The Ace is the result, another all-British computer

{: starts word definition)
(print 3 asterisks)
200 100 BEEP (play a note for

“FORTH
Is very
flexible”

“FORTH
IS compact”

Electronics and
computing

Marmo River

Andwar

EGAINYL

Cassette

Programs and data in the
compact dictionary format may
be saved, verified, loaded and
merged. Blocks of memory can
be saved, verified, loaded and
relocated. All tape files are
named. Running at 1500 baud.
the Ace will connect to most
portable tape recorders.
Expansion Port

Containg D.C. power rails and
full Z80 Address, data and
control signals. May be used to
connect extra memary and other
peripherals. IN and OUT words
allow pori-based peripherals to
be addressed.
Data Structures

Integer, Floating point and
String data may be held as
constants, variables or arrays
with multiple dimensions and
mixed data types, There are no
restrictions on names.

In Schools Teachers already Know how
quickly children take to computing. and the
Jupiter Ace is an ideal imreduction. FORTH
5 an easy and important language to learn
and by making learning fun, the Ace can
help to teach science, music and many
other subjects

“FORTH is
in general very

much faster than
BASIC”

Computing Today

Time Left
1 Hour Z5 mine

In Laboratories For monitoring and
controlling experiments. the Jupiter Ace
has many advantages. The language is
perfect. evan the Jodrell Bank Radio
Telescope i controlied in FORTH. The Ace
expansion port anables it 1o be interfaced to
almost anything, and the built in guartz
timer allows experiments 1o run all
weekend.

Sound

Internal loudspeaker may
be programmed to operate
over the entire audio
Spectrum.

At Home The Jupiter Ace is powerful
encugh to play games as complex as Chess
and with sound and high resolution
graphics, action games written in FORTH
wall streteh your reaction speeds to theair
lirmits.

1563 Sales Forecast

J FMAMJI I ASOND

In tha Offica Siock control, Accounts and
Financial forecasts are all possibla on the
Jupiter Ace. With a printer and extra
memaony attached you can do word
processing as well,

Please send me:—
O JUPITER ACE MICROCOMPUTER(S) @ £89.95.

NaITIB. Mrf T e i D A P i 0 P i e (ot |
Mrs/Miss
Address I L i ey " | S S [y e E P e | 1 L 1 J




ABBEX

THE GAMES PEOPLE

SPOOKYMAN EAT THE PILLS AND KEEP AWAY FROM

THE GHOSTS. EAT THE VITAMINS AND
CHASE THE GHOSTS. FULL MACHINE
CODE ARCADE ACTION AND SOUND.

DESIGNED TO MAKE YOUR ADRENALINE
RUN HIGH. PRICE £4.95

COsSMOs YOU HAVE THE JOB OF PROTECTING A
CONVOY FROM ALIENS AND METEOR
. STORMS. WATCH OUT FOR THE SPACE
' : MINES AS YOU PLAY THIS AMAZING
' MACHINE CODE ARCADE ACTION
SIMULATION PROGRAM.  PRICE £4.95

WRITE OR PHONE FOR LIST OF GAMES FOR
OTHER COMPUTERS OR JUST MORE GAMES

10 ¥YOUR COMPUTER, DECEMBER 1982

" SPECTRUM COMES TO LIFE! )

20 ASHLEY COURT, GREAT NORTHWAY, LONDON NW 4 Please send me the following
Tel: 01-203 1465 (Allow 14 days for delivery)
PLEASE COMF’LE‘FE IN BLOCK CAPS POST BY DEC 8th and receive your order In time for
(CARD HOLDEHS} D SFEIOOKYMAN
POST CODE .. R e R e
Malwchuq ues payable 1o ABBEX I:l COSMOS
| enclose my cheque for £ PRICE £4.95
-ahmparwmc ou C| 1SA[]ACCESS [ e
g SR ey
b NUMEHDDDDEIEIEI OO000O0O0O0O0 dae j
== T
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The Ground Forces have been destroyed
so the air attack must begin and
you’re in control!

A Superb Arcade Game for the 16k or 48k Spectrum

R S

b .
e wm - 2

o 5 . e - S e o o
— - : e AAAYEER: ool T e R R e e e
p DGR lJ-:alcr‘: Discount :ii:aj:la-h]e ------- P
ACCESS, BARCLAYCARD ORDERS WELCOME ON 24hr
ANSAPHONE 0225-810132, or mail to: YCi2

]
I
]
1
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TITAN HOUSE, 83 ASHWOOD ROAD, RUDLOE, SRRSO ., gy m—
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' Coinputer
Challenge

16 colours
professional keyboard

full graphics
real sound

{ ® Superb styling

_,_._28 rows x 40 characters hlgh resolution
| @ Teletext/viewdata compatable graphics

f;"FOR HOME: The ORIC-1 s the professional alternative for home computing.

ly styled, the 57 key layout is based upon computers costing many times more
ORIC, and will help the whole family to learn and understand computing,

; from day one. The ORIC incorporates an improved version of Microsoft Basic
or ease of programming and use. For the enthusiasts the computer has laser
ps, explosions, etc. pre-programmed for games use, with Hi-Fi
utput for incredible effect. The communications Modem will
llow ‘Telesoftware, message sending, and Prestel use.

- FOR BUSINESS: The ORIC-1 is the answer to many
 day problems. Software is becoming available for
oll, accounts, stock-control, and many more systems
elp your day to day business organising and control,

ow youto access up to 200,000 pages of Prestel

. information, to send and receive ‘electronic mail,

'\ to book hotels, and fhghts (and pay for them) and to
. lookatthe lateststock-market and share indexes.

ing our telesales nurnber Ascot (0990) 27641.

By post: You can pay by cheque, postal order
[SS — BARCLAYCARD —AMEX — DINERS.
allow 28days for delivery).
‘Money :i-a k if not satisfied.

I Copyright GEIC PRODUCTS INTERMATIONAL 1982,




Hoe Computer.
Unbeatable value. Unrivalled software.

When you choose a TI Home
Computer you're choosing a “real”
computer. A computer that can
grow with you and your family.

A computer that lets you play,
invent, discover... that lets your
imagination soar.

What makes this possible is our
wide range of software. You'll find

subjects as simple as “Early Reading”

and as complex as “TMS 9900
Assembler Editor” Many of our
programs are packaged in our
unique Solid State Software™
Command Modules. Some have
sound. Others have superb colour
graphics. Simply plug them in
and begin.

When you want to learn to

program for yourself, the T1 99/4A
is ready too. TI BASIC is built in.
The programming manual is easy to
understand, easy to follow every
step of the way. You will be amazed

Memory

Ke '_.'I'.\u:_-l rd

to discover how much fun pro-
gramming can be.

And when you're ready to
expand your system, we're ready
too. Qur unique Peripheral Expan-
sion System can house up to seven
peripherals without extra cables or
clutter. There is even a speech
synthesiser that gives your computer
a voice.

Sound impressive? Try the TI
Home Computer for yourself
at your nearest dealer. At "
around £200 you'll look no
further.

TEXAS

INSTRUMENTS
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graphics...
From only

£1251

First, there was the world-beating
Sinclair ZX80. The first personal computer
forunder £100.

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they've sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZX81 remains the
ideal low-cost introduction to computing.

Mow there’s the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that's
unrivalled.

Professional power-
personal computer price!

The ZX Spectrum incorperates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power.

You have accesstoarange of 8
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics.

You have the facility to support
separate data files.

You have a choice of storage capa-
cities (governed by the amount of RAM).
16K of RAM (which you can uprate later
to 48K of RAM) or a massive 48K of RAM.

Yet the price of the Spectrum 16K
is an amazing £125! Even the popular
48K version costs only £175!

You may decide to begin with the
16K version. If so, you can still return it later
for an upgrade. The cost? Around £60.

X Spectrum

Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptorand all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together represent a
detailed course in BASIC programming.
Whether you're abeginner or a competent
programmer, you'll find them both ofim-
mense help. Depending on your computer
experience, you'llquickly be moving
into the colourful world of ZX Spectrum
professional-level computing.

There's no need to stop there. The
ZX Printer—available now— is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232 /network interface board.

SinclairZXSpectr

16K or 48K RAM...
full-size moving-
key keyboard...
colour and sound...
high-resolution

YELLOW
Lo

Key features of the
Sinclair ZX Spectrum

@ Full colour—8 colours each for
foreground, background and border,
plus flashing and brightness-intensity
control.

@ Sound—-BEEP command with variable
pitch and duration:

@ Massive RAM-16K or 48K.

® Full-size moving-key keyboard — all
keys at normal typewriter pitch, with
repeat facility on each key.

@ High-resolution-256 dots
horizontally x 192 vertically, each
individually addressable for true high-
resolution graphics.

® ASCllcharacter set—with upper-and
lower-case characters.

® Teletext-compatible —user software
can generate 40 characters perline
orothersettings.

@ High speed LOAD & SAVE-16Kin 100
seconds via cassette, with VERIFY &
MERGE for programs and separate
datafiles.

® Sinclair 16K extended BASIC -
incorporating unigue ‘one-touch’
keyword entry, syntax check, and
report codes.

WHITE




ZX Spectrum software on
cassettes —available now

The first 21 software cassettes are
now available directly from Sinclair.
Produced by ICL and Psion, subjects
include games, education, and business/
household management. Galactic
Invasion...Flight Simulation...Chess. ..
History...Inventions...VU-CALC...VU-3D

..47 programs in all. There’s something
for everyone, and they all make full use
ofthe Spectrum’s colour, sound and
graphics capabilities. You'll receive a
detailed catalogue with your Spectrum.

RS232 /network
interface board

This interface, available later this
year, will enable you to connect your
ZX Spectrum to a whole host of printers,
terminals and other computers.

The potential is enormous. And the
astonishingly low price of only £20is
possible only because the operating
systems are already designedinto the
ROM.

=sincli=ir-

Sinclair Research Ltd, Stanhope Road,
Camberley, Surrey GU15 3PS.
Tel: Camberley (0276) 685311,

The ZX Printer-
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASCll character set-including lower-case
characters and high-resolution graphics.

A special feature is COPY which
prints out exactly what is on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
perline and 9 lines per vertical inch.

The ZX Printer connects to the rear of
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
fullinstructions. Further supplies of paper
are available in packs offive rolls.

The ZX Microdrive-
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are set to
change the face of personal computing.

Each Microdrive is capable of holding
up to 100K bytes using a single inter-
changeable microfloppy.

The transfer rate is 16K bytes per
second, with average accesstime of 3.5
seconds. And you'llbe able to connectup
to 8 ZX Microdrives to your ZX Spectrum.

Allthe BASIC commands required for
the Microdrives are included on the
Spectrum,

Aremarkable breakthroughata
remarkable price. The Microdrives are
available later this year, for around £50.

et ity

How to order your ZX Spectrum

BY PHONE-Access, Barclaycard or
Trustcard holders can call 01-200 0200 for
personal attention 24 hours a day, every
day. BY FREEPOST-use the no-stamp
needed coupon belew. You can pay by
cheque, postal order, Barclaycard,

Access or Trustcard.

EITHER WAY—please allow up to 28
days for delivery. And there's a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt—and we
have no doubt that you will be.

| Qty  ltem Code Item :rice Tcgal |
| Sinclair ZX Spectrum-16KRAMversion 100 12500 |
f Sinclair ZX Spectrum—48KRAMversion 101 17500 =
‘ Sinclair ZX Printer 27 59.95 |
Printer paper (pack of 5rolls) 16 11.95
‘ Postage and packing: orders under £100 28 295 |
I orders over £100 29 495 |
Total £
| Please tick if you rEquweaVATrecemt_ |
| *lenclose a cheque/postal order payable to Sinclair Research Ltdfor£ I
| *Please charge to my Access/Barclaycard/Trustcard account no. |
“Please delete/complete 1l T T T T I |
| as applicable [
| |Signature il l
PLEASE PRINT
F [Name: Mr/Mrs/Miss | | | | | == Jihile=1 0 e ] I
\Address:=|||11|ii||||ai||| | |
[ O < O L e e T L | |
' o T . [ [ ST AT P T e M ey LT ||!'OCB12‘



Sinclair ZX Spectrum-technical data.

Dimensions

Width 233 mm
Depth 144 mm
Height 30 mm

CPUI memory

Z80A microprocessor running at 3.5 MHz.
16K-byte ROM containing BASIC interpreter and
operating system.

16K -byte RAM (plus optional 32K-byte RAM on
internal expansion board) or 48K -byte RAM.

Keyboard

40-moving-Key keyboard with full upperand
lower case with capitals lock feature. AllBASIC
words obtained by single keys, plus16 graphics
characters, 22 colour control codes, and 21 user-
definable graphics characters. All keys have auto
repeat.

Display

Memory-mapped display of 256 pixels x
192 pixels; plus one attributes byte per character
square, defining one of eight foreground colours,
one of eight background colours, normal or extra
brightness and flashing or steady. Screen border
colour also settable to one of eight colours. Will
drive a PAL UHF colour TV set, or black and white
set (which will give a scale of grey), onchannel 36.

Sound

Internal loudspeaker can be operated over
mare than 10 octaves (actually 130 semitones) via
basic BEEP command. Jack sockets at the rear of
computer allow connections to external amplifier/
speaker.

Graphics

Point, line, circle and arc drawing commands
in high-resolution graphics.
16 pre-defined graphics characters plus 21 user-
definable graphics characters. Also functionsto
yield character at a given position, attribute ata
given position (colours, brightness and flash) and
whether a given pixel is set. Text may be written on
the screen on 24 lines of 32 characters. Text and
graphics may be freely mixed.

Colours

Foreground and background colours, bright-
nass and flashing are set by BASIC INK, PAPER,
BRIGHT and FLASH commands. OVER may also
be set, which pedforms an exclusive-or operation
to overwrite any printing or plotting that is already
on the screen. INVERSE will give inverse video
printing. These six commands may be set globally
to coverall further PRINT, PLOT, DRAW or CIRCLE
commands, or locally within these commands to
cover only the results of that command. They may
also be set locally to cover text printed by an
INPUT statement. Colour-control codes, which
may be accessed from the keyboard, may be
inserted into text or program listing, and when
displayed will override the globally set colours
until another control code is encountered. Bright-
ness and flashing codes may be inserfedinto
program or text, similarly, Colour-control codes in
aprogram listing have no effect on its execution.
Bordercolouris set by aBORDER command. The
eight colours available are black, blue, red,

magenta, green, cyan, yellow and white. All eight
colours may be present onthe screenat once,
with some areas flashing and others steady, and
any area may be highlighted extra bright.

Screen

The screen is divided into two sections. The
top section - normally the first 22 lines - displays
the program listing or the results of program or
command execution. The bottom section —
normally the last 2 lines — shows the command or
program line currently being entered, orthe
pragram line currently being edited. It also shows
the report messages. Full ediling facilities of
cursor left, cursorright, insert and delete (with
auto-repeat facility) are available over this line,
The bottom section will expand to accept a
current line of up to 22 lines.

Mathematical operations and functions

Arithmetic operations of+, -, X, +, and raise *

to a power. Mathematical funclions of sine,
cosine, tangent and theirinverses; natural logs
and exponentials; signfunction, absolute value
function, and integer function; square root
function, random number generator, and pi.

Mumbers are stored as five bytes of floating
point binary — giving a range of +3 X 10" o
+7 % 10™ accurate to 9%2 decimal digits.

Binary numbers may be entered directly with
the BIN function.=, >, <, >= <= and <> may be
used to compare string or arithmetic values or
variables to yield 0 (false) or1 (true). Logical
operators AND, OR and NOT yield boolean results
but willaccept 0 (talse) and any number (true).

User-definable functions are defined using
DEFFN, and called using FN. They may take up to
26 numeric and 26 string arguments, and may
yield string or numeric results.

Thereis a full DATA mechanism, using the
commands READ, DATA and RESTORE.

A real-time clock is obtainable.

String operations and functions
Strings can be concatenated with 4. String

variables orvalues may be compared with=,> <,

== = < 2> 10 give boolean results. String func-
tions are VAL, VALS, STRS and LEN.CHRS and
CODE convert numbers to characters and vice
versa, using the ASCIl code.

A very powerful string slicing mechanism
exists, using the forma% (x TO y).

Variable names

MNumeric - any string starting with a letter
{upperand lower case are not distinguished
between, and spaces are ignorad).
String - ASto 28,
FOR-MEXT loops - A-Z.
Numeric arrays - A-Z.
String arrays - AS o ZS.

Simple variables and arrays with the same
name are allowed and distinguished between.

Arrays

Armrays may be multi-dimensional, with sub-
scripts starting at 1. String arrays, technically
characterarrays, may have theirlast subseript
omitted, yvielding a string.

— gy - — |

ZX Spectrum

Sinclair Research Ltd, Stanhope Road, Camberley, Surrey, GU15 3PS. Tel: Camberley (0276) 685311.

Expression evaluator

A full expression evaluator is called during
program execution wheneveran expression,
constant or variable is encountered. This allows
the use of expressions as arguments to GOTO,
GOSUB, efc.

Italso operates on commands allowing the
ZX Spectrum to operate as a caleulator.

Cassette interface

The ZX Spectrum incorporates an advanced
cassette interface. A tone leaderis recorded
before the information to overcome the automatic
recording level fluctuations of some tape
recorders, and a Schmitt triggeris used to remove
noise on playback. |

All saved information is started with a header
containing information asto its type, title, length
and address information. Program, screens,
blocks of memory, string and character arrays
may all be saved separately.

Programs, blocks of memory and arrays
may beverified after saving to confirm successtul
saving.

Programs and arrays may be merged from
tape to combine them with the existing contents
of memory. Where two line numbers or variables
names coincide, the old one is overwritten.

Programs may be saved with a line number,
whare execution will start immediately on loading.

The cassette interface runs at1500 baud,
through two 3.5 mm jack plugs.

Expansion port

This has the full data, address and control
busses from the Z80A, and is used to interface to
the ZX Printer, the RS232 and NET interfaces and
the ZX Microdrives,

IN and OUT commands give the 1/O port
equivalents of PEEK and POKE.

ZXE1 compatibility

ZX81BASIC is essentially a subset of
ZX Spectrum BASIC. The differences are as
follows.

FAST and SLOW: the ZX Spectrum operates at
the speed of the ZX81 in FAST mode with the
steady display of SLOW mode, and does not
include these commands.

SCROLL: the ZX Spectrum scrolls automatic-
ally, asking the operator “scroll?” everytime a
screenisfilled.

UNPLOT: the ZX Spectrum can unplot a pixel
using PLOT OVER, and thus achieves unplot.

Character set: the X Spectrum uses the
ASCIl character set, as opposed to the ZX81
non-standard set.

Z¥ 81 programs may be typed intothe
ZX Spectrum with very little change, but may
of course now be considerablyimproved. The
ZX Spectrum is fully compatible with the
ZX Printer, which can now print out afull upperand
lower case character set, and the high resolution
graphics; using LLIST, LPRINT and COPY.

X 81 software cassettes and the ZX 16K RAM
pack will not operate with the ZX Spectrum.




NOT A BUG
FRoncerning the “Spectrum Bugs'™*
in the October Your Compurer
letrer from Mr Dixon. He says that
CLS : PRINT CHRS 8; “x"
produces two black squares. If he
reads his manual the instruction
CHRS$ 8 means back space. Back
spacing at the beginning of a line
means moving inro the address held
for Newline. This corrupts the
display file.

Secondly, when asked by the
program Scroll?, normally one is
expected to reply Yes or No, not
with a Caps Shift. It is like saying
my motor car has a bug, because
although the road turns ro the left I
turn the wheel to the right and I do
not make it round the corner!

I have found the Spectrum to be 2
good machine for its price.

B G Cornfull,
Aylesbury,
Buckinghamshire.

LOSS OF FAITH
t seems simple enough:—
“Number on waiting list/weekly
production = time in week of
desparch™. How, then, is it possible
that the pioneer of the electronic

calculator is wunable to provide
sensible delivery dates for the
Spectrum?

My own order, after more than 16
weeks, is now cancelled. A telephone
query afier 14 weeks elicited “Any
time now”. After 15 weeks, I was
back o ““About another three
weeks". After nearly 17 weeks, I was
still at *“2 o 3 weeks".

Like Mr Bloxham Your

Compurer, October — 1 elected to |

order the Spectrum because of the
expected Microdrive; also the wish
to retain the use of my ZX Printer.
Unlike Mr Bloxham, I do not believe
in Sinclair any more, and the
thought of going through the same
hassle when the Microdrive is
launched is too much.

Your leader postulating the
possible decline of rthe Brirish
computer industry — in the same
issue is unfortunately both
accurate and timely.

E R Keeny,
Pulborough,
West Sussex.

HANDICAP AID

e are a Cheshire Home for the
physically handicapped and
are building a library of programs
for disabled computer users. We
already have a number of Apple, Pet
and TRS-80 programs. All of these
programs will become available to
anyone sending a stamped addressed
envelope to the address below.
Most of the programs we have are
operated using a two-switch system.
For example: with the Apple we use
the two switches on the games
paddles. These switches can be used
to mean anything from Yes/No to
selecting from 3 menu where a

flashing cursor scans from item to
item and you press one button when
the cursor is over the item you have
selected. The other button can be
used to correct errors or Escape.

If a scanning system is used the
speed of scanning must be selectable.

Where possible one button should
be available to Gosub to a scanning
Help menu.

Any program you write must be
easy for you to operate. Try it out on
one or two friends first.

We would like o see any programs
from adventure to chess, from
databases to educational. The scope
is unlimited, but please bear in mind
that many handicapped operators
have restricted vision and the display
needs to be extremely clear.

If you have any programs to add to
our Library or want a catalogue of
the programs we have to date, or
would like some further guidelines
on how to write programs for the
handicapped, please write, enclosing
a stamped addressed envelope, to:

Robin Nrxon,

Seven Springs Cheshire Home,
Pembury Road,

Tunbridge Wells,

Kent TN2 4NB.

WORD PUZZLES

é particularly liked the Word
I

Puzzles program by Chris

lender on page 94 of your
October issue. It has many educa-
tional applications. However there
were a few errors in the program.

The following lines should be
inserted to get it to run correctly:

43 SCROLL
45 PRINT T
75 SCROLL
it is also enhanced if line 330
reads
PRINT T, “FIND THE FOLLOWING
HIDDEN WORDS"™
Missing from line 620 is —1 which
should appear as shown here:
620 IF S5(AK>""THEN PRINT AT INT
(AL16) A —16"INT (A—16) —1;
CHR#% (CODE 5% (A} + 128)

The program also takes an
interminable time to produce its
letter grid. This can be speeded up
considerably by adding the following
lines.

185 FAST
585 SLOW
Boure,
Bexhill on Sea,
Sussex.

THE REAL STORY
think it’s about time you got the
/ record straight. Contrary 1o
popular belief, the BBC Model A
can have eight colours on the screen
at once. This is proved by the
following program:
1MODE7: FOR 1=128 TQ 135
10 PRINT CHR &(1);"¥our Computer':
Mext
In the new almost-legendary
Sinclair pamphlet, there is a table
showing a list of computers and their
specificarions. This has 1o be the

YOUR LETTERS

|

most biased and untrue table of all
time. It states that the BBC can only
have up 1o 32K RAM. This is not
true. It can have 96K RAM via a
second processor.

It states that the Vic and BBC do
not have user-definable graphics;
they do. The Vic can also have high-
res graphics via a software routine.

The BBC does have merge and |

verify facilities, which are under
different names to the Spectrum.
The pamphler does not state that
the BBC has a built-in assembler,
ROM expandable 1o 256K, a Plot
command with 43 different functions,
high-res graphics with 163,840
different points, a Pling command,
and a microprocessor running up to
five times the speed of the Spectrum.
F V Price,
Chorley,
Lancashire.

ZX-81 START
have a 16K RAM ZX-81 and I
/ have found the starting and
finishing addresses for the screen.
They are:
START 49340
FINISH 50066
Poke 49340, 38 would be the same

PRINT AT O, O; “A"
Patrick Couser,
Berkhamstead,
Hertfordshire,

as

BBC FACTS
Tim Langdell’s article concern-
Eé?ng the use of control keys on the
C computer he says that where a
VDU statement takes several bytes
after it, the control version does not
produce readily predictable results.
It is not as bad as his article suggests.
Consider his example, VDU19,1,4,
0,0,0 which changes logical colour
1 to show blue. First the CTRL
solution, then the understanding.

Ger something on the screen using
logical colour 1. For example:
MODE4:COLOURT retum
PRINT* This is logical colour 1" return

Now holding CTRL down while
all of the next six keys are pressed,
type SAD@@@. Nothing will
appear on the screen, but as soon as
the third @ is pressed the colour
change takes place.

To know what 1o press after the
first letter, use the left-hand rwo
columns of fipure 1 in the article:
CTRL A has generated the 1,
CTRL D the 4, the CTRL@, the 0.

Now the understanding. It will be
helpful to find the diagram for key-
board codes on page 497 of the new
manual and to type each of the
following statements:

PRINT“01AB"

PRINT CHR#(48);CHR%(49); CHRS(65);
CHR$(66)

VDU 48,49,65,66

PRINT CHR&(&30); CHR$(&31);
CHR$(841); CHR$(&42)

VDU B30, 831,841,842

Compare these hexadecimal codes
with those in the keyboard code
diagram. All rthese have the same
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screen effect as typing 01AB — with-
out return — on the keyboard.

The reason is thar whatever code
is produced by the keyboard, it is

| sent to the VDU dnvers. Codes

32(&20) o 126(&7E} cause the
ASCII characters to be displayed.
Codes O(&0) to 31{&1F) are inter-
preted as control codes. However, if
a control code needing extra bytes
has just been received then the next
keyboard codes received will be
treared as the data bytes rather than
their usual meaning,

CTRLS,1,2,0f the article,
then, is equivalent to VDU
19.44,49,44,50,44 — rthar is VDU
&13,82C,&31,&2C,&32,&2C. No
wonder the VDU driver is confused
and not producing readily predict-
able results! Notice the commas —
code 44 — are treated as dara, and
those dummy zeros for later expan-
sions are now far from 0.

What we needed was to create data
of 1,2,0,0 and 0. Looking at the key-
board codes shows CTRL A creates
1, CTRL B creates 2 and CTRL @
creates 0. Because CTRL S always
has five data bytes, the VDU driver
knows to treat the CTRL A erc. as
data — rather than the usual printer
meanings.

For VDU statements with no data,
Tim is correct, the CTRL equivalent
is quick and eagy; for VDU stare-
ments where data is always below
31, the left-hand two columns of
figure 1 of the article enables pre-
dictable results with lirtle effort;
where data can go beyond 31, the
keyboard code diagram — or the
ASCII rables before it — and a know-
ledge of hexadecimal is needed: for
data larger than 127, life can be even
more difficult, though later oper-
ating systems allow Shift-Function,
CTRL-Function, and Shift-CTRL-
Funcrion combinations to create
whatever codes you like — see
*FX225 1o *FX229; page 439.

The principal advantage of these is
for getring teletext control codes —
ASCII 128 to 159 — input directly
from the keyboard without wasting
*Key definitions, rather than Print
and Copy required by OS 0.1 users.

Finally, a couple of other points.
Remember when defining a function
key, the split vertical line preceding
a capital letrer indicates a CTRL
code, so |B is “‘enable the printer”.
To get a reletext code use the fact
that |! adds 128 to the next code so
{iB is code 128+2=130, thart is,
“use green letters”.

Codes 0 to 31 cannot generate
user-defined graphics characters, but
Acorn has used the syntax for re-
defining character 0 to give the user
access to the registers in the CRTC
— typical Acorn design philosophy
— permitting custom-built modes,
paged screens and more — see BRC
Micro Revealed by Jeremy Ruston for
more details.

P K Chilvers,
Miiron Keynes,
Buckinghamshire. [l

19




Christmas tidings cheer

those micro

PLUMMETING HARDWARE prices aré a
phenomenon of the micro market.
Your Computer checked out just how
cheaply you could buy a home
computer this Christmas. All prices
include VAT.

The Texas TI-99/4 is an extreme
example. In 1980 it cost £750 —
today it can be obtained for £150
under a cash-back scheme. Apart
from its 16-bit processor and
typewriter keyboard, the Texas has
much in common with the Atari 400
both have 16K, three-tone sound, 16
colours, sprite graphics and plug-in
software. The 400 is now £200. By
shopping around you could find a
3.5K Vic20 for less than £140
rather than £200 earlier in the year.
Even Mettoy's 32K, 9-colour
Dragon 32 costs £180 from some

Love on a
hot ZX-81

LovE OoN A zX8! sounds quite
upcomfortable, but this Love is an
adventure game with a difference for
machings with the 16K RAM pack.
It is written by women for women.
Remsoft, the distributors, maintain
it will take men a while to get the
hang of it.

The scene is set at a country house
in Devon where you encounter
Tom, your lifelong hearr-throb. The
game proceeds on the basis of your
emotional response to people and
situations. The authors say they
have written Love for people who
are more interested in playing than
winning. Ir is available at £5.95 post
paid from Remsoft, 18 George St,
Brighton BN2 1RH. Telephone
0273 602354,

Wait for it
comes the

THE GoOD MEWS is that Spectrum
delays are shrinking to reasonable
limits, the bad news is that now you
will have to wait even longer for the
Microdrive. Despite repeated
announcements that the Microdrive
and RS5-232 board for the Spectrum
would be available by the end of this
year, they are now unlikely to be
launched before February 1983, The
arrival of the first Spectrum Prestel
adaptor of Spring Is now not
expected until the middle of 1983.

This news may confirm the view
of some people that Sinclair
Research operate on a different time
scale from the rest of us. In Sineclair
Time 28 days can embrace a period
stretching from one to three or even
four months.

Sinclair has recently been rapped
on the knuckles by the Advertising

Scrooges

stores, instead of the £200 official
price. The 16K Colour Genie is still
£200.

Multitech’s MPF II Apple-
impersonator costs £270 for 64K,
Also chiming in at 64K is the £350
Commodore 64 although delivery

before Christmas could not be
guaranteed. Computers £225 Lynx
which has 48K and will be capable
of running CP/M will alse be
available in numbers in the new year
as will the £100 16K Oric, one of the
first machines to break the £100
colour and sound barrier. Sanyo’s
PHC-25 20K Spectrum basher is
unlikely to be in the stores until
February, while the Spectrum irself
is still good value at £125 for 16K or
£175 for 48K,

If you still see the world in black
and white, Jupiter’s monochrome
Ace runs fast as a purpose-built
Forth machine for £90, and of course
the ZX-81 now costs £50 made-up or
£40 as a kit for a truly basic
appreach to programming.

NEWS.

Cunning Lynx avoids
mail-order snares

YouU WILL NOT have to wait much
longer for the Lynx. Sales Director
Riva Gould is confident thar at least
1,000 computer enthusiasts will
wake up on Christmas morning to
find Campurters’ new £225 machine
in their stockings. This is just
as well because Dick Greenwood,
Camputers’ General Director
describes the Lynx as ““a modern-day
train set plus the Encyclopacdia
Brittanica.” Just the thing for
Christmas.

So far Camputers has resisted the
temptation to sell the machine by
mail order, partly because of the bad
reputation that computer mail order
has for late deliveries. The Lynx will
go on sale in selected High Street
stores later this month. In the spring
Camputers will make available disc
drives and CP/M for owners who
want to upgrade their machines so
that they can run packages like
VisiCalc. Greenwood envisages
owners building up to a complete
system of computer, printer, disc
drive, light pen, medem, and
software for around £1,000 all rold.

Rather than using a Microsoft
Basic, Camputers used a custom-
built language by Davis Jansons.
Jansons modestly describes his
creation as “maybe not the best in
the world” and points out its
shortcomings. It does not scroll and

it has no string arrays.” On the other
hand Davis Jansons is confident that
the ease with which his language can
be adapred ro the needs of particular
users, the machine-code monitor,

and what he describes as “‘maths
overkill” makes the Basic more
useful than on any comparable
machine. He is also working on an
extended Basic and a Forth, which
will be available for the Lynx from
the Spring.

Now Forth speakers will be able to
consult the Oric in their own tongue

QRIC EXPECTS to break the £100
colour and sound barrier this month
by delivering 1,000 16K machines
before Santa gets his boots on.

here
Microdrive
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Standards Authority for consistently
failing to deliver Spectrums within
the advertised 28-day lLimit. The
ASA was inundated with an un-
precedented number of letters
complaining abour delays.
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Demand has greatly exceeded Oric
Products’ expectations.

Plans o sell 50,000 units in the
first year have been redrafted afier
receiving orders for 30,000 in the
first two months.

Cynics might expect this to
produce Sinclair-style delivery
delays but Steven Mountford, Oric's
U.K. sales manager says “We are
going to be wvery careful not to
oversell™.

Prospective buyers will be
encouraged by Oric’s latest language
packages, Forth and Extended Basic.
Forth will be offered free on cassette
with every 48K Oric. It loads into
RAM and takes up around 10K,

The Extended Basic comes in a
ROM chip which will replace the
existing Basic, It will be launched in
January together with the modem
and the free telesoftware service and
will cost £34,50.

Peter Halford who has written the
new Basic says that it is at least as
powerful as BBC Basic. Like David
Simons who has written Simons
Basic for the Commodore 64, he has
included all the commands found in
other Basics plus some extra features
such as a built-in assembler and

disassembler. Full information from
Oric Products International,
Cosworth Park, London Road,
Ascor. Telephone 0990 27641,

COMPUINER
Game Machine Company
B Flight

Simulation ZX-81 Psion
W30
Defender ZX-B1 JE Greye
W Gulp 2 Zx-81 Campbell

Systems

B Orbiter Spectrum- Silversoft
B Meteor

Storm Spectrum Cluicksilva
BVic Panic Vic-20 Bug-Byte
B Amok Vie-20 Audiogenic
W Planewids BBC Acornsoft
W Defender  Atari Atari
W Ghost

Attack Dragon  Dragon




Artic has
cracked i

RICHARD TURNER of Artic gives a
wry smile if you try to make him
give away the secret of Krakit — the
Toronto based £10,000 competition
which has caught the imagination of
Sinclair computer riddlers in Britain
and America.

The puzzle consists of 12 riddles,
each of which contains the name of a
country, a date, and a city. Richard
Turner gives an example of how the
riddles work.

“Look up “Tour’. When was it
first seen? Mo rhyme for hour but a
thyme for dance.’* The rhyme for
dance is France, the “Tour’ is the
Eiffel Tower in Paris and it was first
seen when it was constructed — in
1889,

At £10.00 a copy, whoever wins,
Richard Turner of Artic — which is
distributing Krakit — is not going
to lose.

NEWS

Sharp sends PC-1251 to front line

but keeps MZ-700 i in

SHARF PLANS 1o sell 250,000 a year of
the new MZ-700 home compurer
launched this month in Japan. Sharp
intends selling the MZ-700 world-
wide but no date has been set for the
64K RAM colour computer’s
British launch yet. The price is
unlikely to be as low as the £180
quoted in Japan where an optional
colour plotter/printer costs £100,
Meanwhile in Britain Sharp is
launching a new range of pocket
computers distinguished by an
optional integrated printer and
microcassette recorder. The
PC-1251 features an 8-bit CMOS
CPU, 4K RAM and extended Basic
for around £80. Whar makes the
PC-1251 more interesting than most
pocket computers though is the
CE-125 printer and microcassette
recorder which transforms it into an

reserve
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!ov- -power lost-cost rival to the
The

Epson portable computer.

First glimpse of Acorn’s Electron
— the 32K £150 Spectrum rival

ACORN'S EAGERLY AWAITED Electron
has joined the select band of micro-
computers which are already late
before they are even officially
launched.

Until last month Acorn was still
confident that the 32K Spectrum
basher with full BBC graphics
capahilities would be on sale before
Christmas. Now the familiar ULA
problems which have haunted Acorn
in the past are again holding up
production of the £150 Electron.

Acorn hopes to launch the
machine early in the new year but if
it becomes necessary to update the
specification — for instance the
single-channel sound capability or

the relatively slow processor, further
delays cannot be ruled out. The
cream-coloured machine has a real
typewriter keyboard and measures
13in. wide, 6in. deep, and 2in. high:

Chart-topping software
makes games hit parade

AS THE SOFTWARE industry becomes
more like the music business —
complete with album covers for
cassettes, Your Computer publishes
its first Top 10, in no particular
order based on sales from shops and
manufacturers all over Britain.

Top of the list for the ZX-81 are
Psion’s Flight Simulation, JK
Greye’s 3D Defender and Monster
Maze, Trader from Pixel, and
Campbell System’s Gulp 2. Adven-
ture games are steady sellers, in
particular those from Artic and
Phipps. Former high-flier Mazogs
from Bugbyte is said to be slipping
down while DJL’s Frogger is tipped
for a place in next month’s top five.

In the Spectrum range chart
leaders are Bug-Byre's Spectral
Invaders, Silversoft's Orbiter and
the Quicksilva games, Meteor Storm

and Space Invader. New entry,
Escape from New Generation Soft-
ware looks promising. Also selling
well are Chromasoft’s Adventure 1
and Startrek from Abersoft.

Top of the Vic-20 stakes were Vic
Panic, Cosmiads and Another Vic in
the Wall from Bug-Byte, and Bonzo
and Amok from Audiogenic. Also
selling well was Commodore’s Blitz.

Dragon software is thin on the
ground at the moment although
Dragon’s own programs, Ghost
Antack and Beserk are moving up the
charts. On the BBEC front Acorn-
soft's programs are still the most
popular especially Snapper,
Planetoids and Monsters. Defender
is taking over from Pac-Man as
Atari’s topper seller.

Stay with us next month for a new
top 20 survey.

whole unit is only Bin. wide, fin,
deep and lin. high.

ZX Printer
for 6502s

Now 6502-based computers will be
able to run the low-cost ZX Printer
with Microtanic’s new interface
board. The board is suitable for
machines such as the Vic-20, the
Arom and the BEC Micro.

The £29.95 board is available now,
and an interface for 6809-hased
machines like the Dragon 32 will be
released shortly. Further details
from Microtanic Software, 235
Friern Road, Dulwich, London
SE22. Telephone 01-603 7659,

New ROMs for old is a common cry fn computing. This Aszmic chip
replaces the ZX-81/80’s Basic ROM inside the case. Comprocsys claims it
tuns the ZX-81 into an Assembly Language Program Station. As welf as
a Z-80 assembler it supplies many other features, including an extensive
screen editor, file handiing system, and 255 by 144 graphics resalution.
Capital Computers, Comprocsys agent in this country, is developing a
board which will take both the Aszmic and Basic ROMs and allow
switching with a comprehensive manual from Capital Computers, 1
Branch Road, Park St, St. Albans ALT 4RJ. Telephone 0727 72917,
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COBRA TECHNOLOCGY LTD.
COBRA 1000

Ll @ﬁ g THE COMPLETE BUSINESS SYSTEM FOR THE ZX81
??‘ e : M High quality computer system which allows you to expand your

Sinclair ZX81 into a powerful and efficient computer for the small

business.

* Accommodates a full range of business hardware

* Capacity for up to 9-12 boards

* PCB slide guide systems ensure total stability

* All add-on hardware comes complete with leads and sockets — no

soldering or drilling necessary

* Durable, lightweight metal case

* Fully professional keyboard — with space bar

* Mother board provided free

£71.30 inclusive of VAT

THE CHEAPEST

INTERFACES ON THE MARKET MICRO E.
RS232C INTERFACE SMALLER BROTHER OF THE COBRA 1000
: : i p to 6 boards may be connected inside this case. Same high quality
e Se s e Ry e ot s s Bomnats 155t 2 ps et

board in minutes — no drilling or soldering necessary.

£36.50 inclusive of VAT

Look at these features:

* Baud rate variable by software control

Upper and lower case printout

Up to 120 characters per line

Small and compact — fits on to the back of your ZX like a RAM pack
Uses the ZXJ power supply

Output via a small 3 pin jack.

CENTRONICS INTERFACE

Connects your ZX to any Centronics printer. Has similar features to the
232C interface — one exception is that output is via a 24 way socket.
Both these interfaces offered at only £29,90 each (inclusive of VAT)

* ® & ¥ %

=

COBRA POWER SUPPLY
BUFFER

Ever had hours of prograrnming work lost in 8 moment owing to

fluctuations in power or accidental switching of

of the wrong mains plug?

The Cobra Power Supply Buffer prevents such occurrences.

L i . ELEE It is fitted between the Sinclair power supply and the ZX81. During any

loss of power to the ZX the buffer will continue to supply 9 volts to

MOTH ER BOARDS the_tcu[if;putﬁr for up tI? gal'_F an hour {lwfth a fullv;hargedwbﬁﬁewi- The
2 . _ ! unit will recharge itself during normal power conditions. en a mains

At last, inexpensive high quality mother boards at a loss situation occurs, a red light emitting diode will warn the user of

price everyone can afford. loss of electricity supply.

ZX81 Spectrum

¥ eocket £10.50 £12.00 £12.50 inclusive of VAT
3 socket £12.00 £14.00
pec o e COMING SOON!
_FLE_XIBLE RIBBONS AND LEADS Watch this space
e o Tucilaad e for details of tcl;e
e ; - ctrum Microdrive
Unit/Code NO | Price | Total Zpostium Mic

interface for the
2x 81 and others

(P& P free.on orders overf3) £

Please send SAE for brochure zx M
COBRA TECHNOLOGY LIMITED DECEMBER Bth
378 Caledonian Road, Islington, l
London N11DY. NEW HORTICUTURALHALL LONDON 1.
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COMPUTER CLUB

Computer Club is here to encourage you to start your own local computer club or, if one already
exists, to join it and become involved. We would like to hear of anything which has made your
club a success, or of any projects or programs you are developing.

CAMEBRIDGE MAY BE the hub of the micro-

computer world but the Thames Valley has
claim to be England’s Silicon and Software
Valley for mainframe and minicomputers.
Scattered around Reading and Bracknell are
many of the leading computer manufacturers.

This concentration is reflected in the
membership of the Thames Valley Computer
Club. Tim Moore, club chairman, estimated
that almost 85 percent of the members work in
the computer industry.

The club meets upstairs at the Griffin,

~ THE READING
- CONNECTION

Simon Beesley finds the missing link between

simple Sinclairs and the mighty Cray 1, at the
Thames Valley Computer Club.

Caversham, just a few yards from the Thames
irself.

As the members powered upstairs at 7.30pm,
pints in hand, Your Compurer’s representative
was impressed by a turnout of at least 50
people. The club can be said to be in the heavy-
weight division of computer clubs. Meetings
are very well organised.

They start with RAM time — a random
access session in which anyone can offer or
request information or advice. On the evening
Your Computer visited the club a newcomer

Local society news

ZX-Aid Walsall

ZX.81 AND Spectrum owners are invited to
attend the meetings of ZX-Aid, a Sinclair
users’ club which meets on the first and third
Thursdays of the month in a local church hall,
Plans are afoot to for competitions, machine-
code courses and hardware projects. Telephone
Conrad Roe on Walsall 25465 after 6pm for
derails.

Bangor and District

BANGOR and District Microcomputer Users’
Group meets fortnightly at the Bangor
Community Centre, High Street, Bangor.
Details from Dilwyn Jones, Fodol Farm,
Hafod Lane, Bangor.

Micros in Perth

THE PERTH and District Amateur Computer
Society has been formed recently and meets on
the third Tuesday of each month at Hunters’
Lodge Motel, Bankfoot. Meetings start at
7.30pm and include a talk or demonstration.
Contact Alastair MacPherson on 0738-29633
for more information.

West Midlands group

THE WEST Midlands Computer Group was
set up in August this year and has already
produced two issues of their magazine, Data-
bus. They will be holding monthly meetings in
Birmingham. Details from Steve Walker on
021-422 7405.

asked if there were any other Sharp owners —
there were — while someone else mentioned
that he had been offered a job lot of “really
rather sexy” Pericom terminals, going cheap.

Following RAM time Dr Ron Mount gave
an entertaining talk entitled “WB-1 to Cray
2%, The WB-1 — the Weeny Bitter One —
was a home-brewed compurter Dr Mount built
with the ACC way back in 1975, His theme
was that improvements in computing power
were largely a matter of clever technique
rather than new technology. From the WEB-1
via the PDP-11 to array processors, he showed
their hardware architecture to be recognisably
similar and the technology almost the same,
Yet while the WB-1 could perform 100,000
operations per second and the latest PDP-11s a
million instructions a second — matched by
S0me micros — array processors can handle up
to 12 mullion a second.

Dr Mount finished by describing the Cray-1
which performs 167 million operations a
second.

As many people attend the club’s Special
Interest Groups as their main meeting. These
meet elsewhere on other days and include
groups for the Z-80 and the 6502 processors.
The Z-80 group has been working on a cassette
interface to enable programs to be passed
between different machines like the Nascom
and TRS-80.

There is also a basic Basic group for begin-
ners, Details from Phil Warn on Reading
594874 or Roger Bird on Newbury 43855. 1
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HOW TOGROW UP TOAREAL COMPUTER

TR
If youre enthusiastic about microcomputing, sconeror lateryoullask  Look atthe choice you have: N MR L L M
yourself the question. .. “where do | go from here 7 PERSONA — Aninterface module to enable an ORGANIC

A il e This is particulary rue ifyouowna  MICROto grawonthe 23

complete computing package. micro with limited expansion and g-q!g'f [m:q 7 t{:yt e oD Tepping evice o extend the address space of the
. 1 iy H 1 = L _,’L 1

PERICOMN - hardware peripheral options..... like RAM 08 — A low cost, low power memony expandable from 2K to 8K

[ ] the Zx81. RAM 16 — 16K Add sty &t rermarkably | t

DROM for I/ 0, O memony 3t rernarkabiy ows cost

Centroni<s Nowvyourguestion can RAM 68 — A TRUE 64K Acd on memany

M : be answwered inthree DROM — Uiz low povver memony backed by rechargeable bateny for non-
RAM for nar- 1 shortwords: volatile storage of programs and data.
volaills . S BASICARE MICRO TOOLKIT — Amodule fully socketed to take Up to 8K bytes afutilines in
e T SYSTEMS EPROM/ROM ! - e
dlata. == = - BASICARE are the gfﬁ:ﬁ?:;: Ageneral pupose, user pregrammable device prowviding 24 ines
; 5 - INPLT LR
TaH RAM - - T g T - il GLW'QF’E"S -0l PERICON b — 24 lines of heawy duty outpul [o access and control the outside
frmiy plugs s S manufacturers of a toally swed! o Rt
’;';u"""“" 7 E urigue micraComputing PERICON c — A module to dnve B column pnnteraith dutrlbo.;ldASICA.ﬂi
e e P P o upgrade systerm. Centronics ype paraliel interface - i
SEpEEON: S P i It’s the sort of system USERFONT option — User definabie characters available ‘“’ﬂm:m
1177 A ; = others have drearmed for RAM 08, DROM and TOOLKIT. brochure...
e ~ G 8  nour. . aseriesof Of course, there's lots more BASICARE Modules PRy ot
'M.,.'"',.."“.,,‘ = > separate modules that under development ingluding joysticks, EFROM
computer. perform awhole range of microcomputing functions  Programmer Floppy Disc Contrallerand much more:
that simply (and firmily] stack together BASICARE is the sort of system that GROWS
Ifyoure confused . .. don'tbe . .. you only have to think ofitintermsof  whenyou grow. . andremember wihen you
the way Hi-F equipment has evolved. change your micro, youwillbe able 1o change 1o

You buy the hardware you want and add to the systeml Eachmodule 2 PERSONA unit I suityour nevy equipment
may have a separate function orintegrate functions. Andwhen youwarit In short, BASICARE will serve you

more . .. you addmorel forever . .. no matter

I shot you can develop a whole range of hardware options that fit how big youwant to grow! /
together to form a complete package . .. "Computing” in the real sense T pR—— '
of the word!
Andwhata package!

Apart from it's good looks and stability underworking conditions, I
BASICARE MICRO SYSTEMS offers a fantastic range of micro options for Acderss —-
Zx8] users. |

Of course, such a systermn needs a starting point from
which toexpand, The heart of BASICARE'S systerm is 3
unique computer interface which wwe call PERSONA.

This one unit simply plugs into your 2581 wathout
modification and acts as the “brains” of the whole
operation.

Thereafter you choose how youwant to expand
your micro by simphy plugging-in more modules.

RA)

R @ e
BASICARE Options: USERFONT & £8.00,
Actd 2K, for RAME 8 E6.50. Aokl 2K for CROM & £7.50

All prices Include VAT, postage and packing inthe
LLK. [Overseas allow at least Iﬂmrsurhﬂmall_'lj
r i & oY

cr BASICARE MIC

IC _
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FLEXID)

Three games are included on this month’s Your

Computer flexidisc, one for the ZX-81, one for the
Spectrum and one for the Vic-20. Bill Bennett keeps
you on the right tracks.

THE FEEDBACKE we received after the firse
Your Compuier flexidises revealed two facts.
First, we discovered that you wanted us to
provide software for a wider wvariety of
microcomputer. We regret thar it is just not
possible to provide a disc for every machine on
the market, but our latest disc does cater for
three of the most popular home computers,
the ZX-81, Spectrum and Vie-20.

The second revelation concerned people
who could not get the first flexidisc ro load:
often they had not read the instructions. Some

had even played the record upside down.
This, then, is the first point to check. The
software is recorded on the other side of the
disc to the writing — so turn the disc over.

Make sure you select the right track for your
computer. The first, and longest track is the
ZX-81 game. To load it, you must have a 16K
RAM pack. The program lasts over six
minutes and is an adventure game based on
The Hitch-hiker’s Guide fo the Galaxy.

At the end of the first two tracks is a special
lock-groove. This is a groove which traps the

Sleeve notes

M The disc has been cut in mono. If you can,
transfer it to a mono tape recorder. If thisis
not possible, record on one track only of a
stereo recorder by turning one channel
right down.

MEnsuring that the level is right is perhaps
the most difficult stage. If your equipment
has WU meters, set one channel right
down, and the other to a point less than
zero dB.

W Remember the speed is 33 rpm.

Bif you can use a mono stylus then do.

B Record the software from the disc with the
same tape recorder you intend to use for
loading the computer with. Sometimes
recording heads on different cassette
records do not actually line up, and so many

sounds do not play back exactly as
recorded.

B Look at the patterns on the screen when
loading to Sinclair computers. You should
be able to judge if the level is too high or
too low.

Wit is easier to type LOAD " on the
Spectrum and ZX-81, and just LOAD on
the Vic-20. <

BFinally, remember that the Spectrum
program runs directly from Load. Also,
expect the ZX-B1 screen to go blank for a
while as spon as it is run. If nothing
happens after a minute, Break and look at
the listing. Sometimes individual bits of the
program can be corrupted on loading, but
these are easily debugged  once the
program has been loaded.

stylus, and stops it from moving any further in
towards the centre of the disc, The reason for
this lock-groove is that it stops the accidental
loading of the next track on the disc, which
could have chaotic consequences.

To load either the second or third track, you
must first position the stylus before letting the
turntable move. On modern equipment, the
best technique is to raise the recording arm,
start the turntable and gently lower the arm
into place. On older equipment try locating
the stylus while holding the turntable still with
your other hand.

If you decide to record to tape from the
record player, rather than loading directly —
the first option is the wiser — the best
method is to turn the tape recorder on early.
After you have recorded the software on to
tape, wind it back and then listen to it. Make a
note of where the actual program starts,
rewind a fraction and load from there.

Having successfully loaded the program into
your computer, you should once again copy it,
to provide a back-up version. ;

The second two programs both last less than
one minute. It is important that the instruc-
tions regarding locating the grooves are
followed correctly, otherwise the program will
not load. The Spectrum program loads in two
halves, and is called Night Racer, the Vic
program is called Antispace 2.

To load the Vic program, you must have the
Commodore cassette unit. '

Be prepared to spend some time loading the
tapes; it is doubtful that you will get every-
thing right first go.
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Made in Japan, but can Sord’s £100 colour and sound
micro make it over here. Tim Langdell tests its mettle.

HARD ON THE HEELS of the Sanyo PHC range
we reviewed in October comes this new micro
from Sord — Japan’s fastest growing computer
manufacturer. The M-5 15 a Z-80A based
micro with 8K of internal ROM, 4K of user
RAM, and 16K of video RAM. It can produce
up to 32 different colours on the screen ar
once, with a variety of resolutions from 32 by
24 up to 256 by 196. All this for £100 sounds
almost too good to be true.

Externally the M-5 is beautifully designed
and made to the high standards expected of
Japanese electronics. It measures 10.5in. wide,
7.25in. deep, and 1.5in. high, which makes it
slightly bigger all round than the Spectrum,
The two-tone grey plastic casing opens to
reveal a bright yellow back, which houses the
ROM cartridge slot.

Stable and portable

_The M-5 is heavier than it looks which
makes it extremely stable whilst still being
very portable. The keyboard is similar to the
rubber matting of the Spectrum, but feels
better, The keys are dark-grey with the letters
and numbers sharply contrasted in white.
Graphic characters are in bright yellow on
each key, and have been designed to be easily
visible without making the keyboard seem too
cluttered.

There are two shift keys — one on each side
— and these, along with a space and return
key, are all larger than the other keys on the
board.

The keyboard also boasts a control key, a.

function key and a reset key. Looking more
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closely it becomes apparent that most keys
have a Basic keyword on them in small light-
grey letters. These are difficult 1o see, which
might be a problem for the first-time user but
the keyboard is easy to use once learnt.

On the negative side, the keys are not placed
at typewriter pitch as the Spectrum’s are —
but are about three-gquarters typewriter size.
This undoubtedly makes typing harder —
although considerably easier than on the
calculator-style keyboards of pocker com-
puters. The keys also do not have very much
travel, making key presses a little less positive
than they might be. An automatic keyboard
beep partly makes up for this, but does
nothing to remedy the lack of a full-size space-
bar.

The Sord M-5 has single-key entry like the
Sinclair. However, this is not its usual mode of
operation, and far from all the keywords it
recognises are on the keys. The M-5 responds
like most micros, putting the letter or number
on the key on to the screen rather than a
keyword with the first key press. But single-
key entry is quite easy by holding down the
function key as the other key is pressed. The
M-5 thus offers the best of both worlds.

What is puzzling, though, is why Sord has
failed to put some keywords on the keyboard.
For is there but To is not. Little-used
keywords such as Auto, Renumber and Call
are there, but If and Then have to be typed in.

The M-5 has 32 graphics symbols in ROM
which speeds up games programming
particularly.

The Sord’s Basic is reasonably powerful

! "

12 2u
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supporting all the major keywords, as well
as Read, Data and Restore, Renumber, Auto
line numbering, Joy to read the joysticks,
and Hex$ which converts decimal numbers to
Hex. The Basic is supplied on a ROM
cartridge rather than being resident inside the
machine. This has the advantage that future
enhancements can be sold in the form of a new
Basic cartridge, but has the disadvantage that
the unit is useless without a cartridge plugged
in.

The Basic is more fussy than in Sinclair or
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Microsofi-based computers such as- the
Dragon. Syntax checking is not done until the
program is Run, and the error reports are very
brief and hard to understand at first. They are
of the form
ERROR 2 IN LINE 1

The keywords usually need a space after them,
when Sord could have made the Basic
automatically put them there. Let is
understood but not necessary. However, it is
added when a List is pulled. If you omit a
space in @ crucial spot the M-5 may assume it

is dealing with a Let statement and insert Let
in the program. This could be rather
confusing for a beginner.

Minor criticisms aside, the Sord performed
very well, being one of the fastest Z-80A-based
micros I have seen in anything like this price
range. The screen handling seems consider-
ably faster than the Spectrum’s for instance,
and the demonstration ROM’s fast-moving
graphics confirmed this impression. One
program showed an entire screen, full of
information being smoothly scrolled at a fair

rate, and large spacecraft being moved fast
and smoothly across the screen which is not
easy on many computers — even in machine
code.

The Sord has at least two screens which can
be written to independently. Up to 32 graphic
shapes or sprites can also be defined and called
at will to create cartoon effects and wvery
smooth graphic movement. The M-5 has four
modes of operation in addition to the sprite
mode., The sprite mode allows the super-

{continued on next page)
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imposition of screens so that one is seen

through another. In this manner the

demonstration program showed a constant
background of Mount Fuji with the letrers
comprising Sord moving smoothly around the

SCreern.

The other four modes are:

M Text-only mode with no colours and a 40 by 24
screen display, each character made up of
eight by eight character squares. This mode
appears to be teletext-compatible in its format
but not in its availability of colour.

B Graphics 1 mode in which the screen is
mapped in eight by eight pixel character
squares on a 32 by 24 grid with a possible 32
colours available.

MResolution of 64 by 48 with 16 colours
available. Each character square is a four by
four dot matrix,

B Graphics 2 mode in which one has full
graphics with a resolution of 256 by 192 and up
to 32 colours. However, only two colours are
available in any given character square.

There is only 4K of internal RAM, while the
memory map is labelled in the Japanese
manual with most of the remaining area as
extra external RAM/ROM — which implies
that Sord has extension RAM cartridges in
mind. Certainly other languages such as Pips,
Sord’s equivalent of VisiCale, are available on
ROM.

The M-5 seems well equipped for the games
player with joysticks and plug-in ROM games,
but also well suited to the more serious user if
the memory can be expanded. It has both a
television output at the rear and a video and
sound output. The joysticks simply plug into
tiny DIN sockets, and there is a port for a
Centronics printer. The power supply is
external and rather cumbersome.

The M-5"s sound capabilities are better than
those on, say, the Dragon or the Spectrum.
The Sord has three independent sound
channels which can produce a variety of music
and synthesised sounds. Again the
demonstration cartridge showed off by
depicting three animals on screen playing
rmnes in three voices complete with the
striking of piano keys and bowing of a violin,
The sound benefits from being sent via the
TV or wvideo system rather than from an
internal speaker.

The M-5 supports Inp and Out in Basic to
control Z-80A ports, but has no obvious
connector to the external world other than the
ROM cartridge slot into which the Basic must
be inserted. This makes it unlikely that it could
support a disc-drive or control equipment via
/O ports unless a custom-made unit will be
made available to sit in the ROM socker.

CONCLUSIONS

MFor £99.99 the Sord M-5 will be a
strong contender in the home
cemputer market when it becomes
available next month.

B Stylish appearance and compact
design could make it look attractive
on the High Street.

B Games players will be attracted by
plug-in software, joysticks, and
definable sprites.

BThe more serious user may be
attracted by a fast Basic which has
many useful characteristics such as
Renumber and Auto, and by the
presence of a Centronics interface
and video outputs.

B4K of internal RAM is inadequate.
Sord would be well advised to
consider a RAM upgrade cartridge to
compete with the bigger memaories of
the Spectrum, Oric and the other
colour micros in the £100 range. [l
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Neville Ash provides a yuletide round-up of all that is best

in Vic-20 software

PROGRAMS FOR THE Vic come in two main
types: cassettes which range in price from £3
to £10 and have the slight drawback of slower
loading, or cartridges which give almost-
instant loading — but can cost up to four times
more than a cassette.

What about floppy discs for the Vic? They

are available at just a couple of pounds more
than cassettes, so they appear the perfect
choice. The only problem is the price of a Vic
disc drive — around twice the price of the
computer.

However, once 3in. and 3.5in. discs arrive
on the market, companies like Commodore

Company Program
Facemaker
Number Chaser
Number Gulper

Applied Systems Knowledge
London House,
| 42 Upper Richmaond Road,
| London SW14 BDD.
Twister
Rainbow Towers

Audiogenic Ltd, The Alien
PO Box 88, Armok
Reading, Kosmic Kamikaze
Berkshire. Star Wars
Renaissance
Meteor Run
Satellite and
Meteorite
Bug-Byte, Asteroids
98-100 The Albany, Anocther Vic in
Old Hall Street, the Wall
| Liverpool L3 9EP Backgammaon
| Cosmiads
Panic

English Language
Mastermind

Commodore,
675 Ajax Avenue,
Slough Trading Estate,

Slough, Quizmaster
Berkshire SL1 4BG. Adventureland
The Count

Pirate Cove
Voodoo Castle

Llamasoft, Grid Runner
49 Mount Pleasant,

Tadley,

Hampshire RG26 6BNM.

Pastern, Siege

PO Box 2, Shadowfax
Andovers Ford,

Cheltenham,

Gloucestershire GL54 5SW.

Rabbit Software, Hopper
380 Station Road, Myriad

Harrow,
Middlesex HA1 2DE.

Nightcrawler
Space Phreeks
Space Storm

Romik Software, Mind Twisters

24 Church Street, Multisound
Slough SL1 1PT. Synthesiser
Sea Invasion

Shark Attack
Martina Raider

Ve Want to Count

— plus subject tapes

Mission Impossible

Cassette Cartridge Sxten Price
memory

Yes MNo 16K £8.95
Yes No 16K £8.95
Yes Mo 16K £8.95
Yes No 16K £8.95
Yes No 16K £8.95
Yes No 16K £8.95
Yes No 3K £7.99
Yes No None £6.99
Yes Mo 3K £7.99
Yes Mo MNone £6.99
No Yes None £24.99
MNo Yes MNaone £24.99
No Yes MNane £24.99
Yes No MNaone £7.00
Yes No MNone £7.00
Yes No 3K £7.00
Yes No None £7.00
Yes Mo None £7.00
Yes No 8or 16K £9.99 |
Yes No Sor 16K £3.99 |
Yes £1.99
Yes No 8or 16K  £8.00
No Yes MNone £24.95
Mo Yes None £24.95
No Yes Mone £24.95
Mo Yes MNone £24 .95
No Yes None £24.95
Yes No MNone £6.00
Yes No None £6.99
Yes No MNone £6.99
Yes No None £9.99
Yes Mo 3K £9.99
Yes Mo MNone £9.99
Yes Mo None £9.99
Yes No None £6.99
Yes No None £9.99
Yes No MNone £9.99
Yes No None £9.99
Yes No MNone £9.99
Yes No MNone £9.89
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may be forced to reduce the price of their disc
drives in order to compete.

Audiogenic’s games are supplied in both
cartridge and cassette form and we had
samples of games in each form. Three cart-
ridges were supplied — one would not fir until
pushed very hard into the slot at the back of
the Vic; in fact it started to come apart. Even
s0 its performance was not affected.

The three games supplied were Renaissance,
a joystick version of the popular game Othello;
Satellite, a game similar to Asteroids with
excellent graphics; and Mereorite, similar to
Defender but a well-implemented example of
this type of game.

Audiogenic also supplied four games in
cassette form. Cosmic Kamikaze, a game
similar to Invader 4 — Space Invaders with
mountains — is available in two versions, one
for an extra 3K and the other for an extra 8K.
This is a slow game that records the number of
shots as you fire.

Amok is similar to Super Robots: you have
to clear the space station of dangerous robots.
You appear coloured purple and all the robots
are green. It starts very simply, but once you
reach the fourth level it is really difficult 1o
win. Star Wars involved moving your space
ship to the centre, then firing — not very chal-
lenging — and the last game — Alien — took
longer to load than almost any other game and
was still merely average.

Bug-Byte provided five different games in
cassette form. Backgammon has three levels,
with a realistic throwing of the dice, and could
prove quite compulsive: good value.

Vic Panic is as good as the arcade game,
going up and down ladders at high speed and
digging holes. It is very effective, a real fast-
moving game. Bug-Byre’s Cosmiads is really
another version of that tried and tested game
Galaxians and as these types of game go, it is
slow.

Another Vic in the Wall is yet another
version of Breakout, starting with a blue wall,
then a yellow/green wall, it has left and right
keyboard operation and paddles. Initially it
seems far too slow, but as you progress it
really speeds up. Asteroids is another old
friend and is a good example.

Commodore irself had recently started
promoting a wide range of packages for the
Vic and we obtained a wide range, including
three in cassette form and five in cartridges.

All the cartridges were Adventure games:
Adventureland, Pirate Cove, Mission Impos-
sible, Voodoo Castle and the Count. Each one
gives you full instructions for saving a game,
as you are unlikely to finish one the first time.

More important, you are given details of
mapping — a logical approach to checking
your progress by producing a flow chart.
Mapping saves rime and lets you complete a
game in a shorter amount of time.
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Commodore Mastermind is almost the same
as the program, without Magnus Magnusson.
Especially as extra cassettes are available for
other specialised subjects. We were supplied
with General Knowledge 4 and three special-
ised subjects: Sport and Games; Film and TV;
Wine, Food and Music. Up to four people can
play.

You first load the operating tape and start.
You are asked how many players are involved, |
and their names and occupations — just like
on TV. When they state their specialised
subject, you must load the appropriate tape.
After this part you repeat the process for each
contestant.

The game comes complete with two casset-
tes, one for the operating system and the
second for general knowledge questions. So if
you want to play with four people, it is best to
buy the extra specialised subjects cassettes
which are only £1.99 each. An ideal family
Christmas present.

Vic Quizmaster lets you create your own
quizzes for teaching or your own entertain-
ment. It comes complete with a data cassette
demonstration and gives you a number of
choices. A question with matched answer, true/
false, multiple choice or if you want to create
your own type of quiz just enter the last
option. By creating your own quizzes this pro-
gram could let you produce your own versions
of Mastermind. Very good value.

English Language for the Vic, is squarely
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aimed at people who are facing GCE O-Level
and CSE examinations. It does its job well.
There is a choice of composition, spelling,
grammar, general, summary and compre-
hension. Further options available are a timed
test, questions and answers, or answers lefi
until the end. You are supplied with two
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cassettes, the program and a data cassette.
When you need to rewind the data cassette an
instruction appears on the screen.

ASK stands for Applied Systems Know-
ledge, and this company produces a range of
six tapes for learning and fun at home. Each
one needs a 16KX. RAM pack and the loading
time is clearly stated on each cassette.

Facemaker is an interactive program with
three levels of difficulty. It is intended to
improve spelling and vocabulary, plus sharp-
ening up observation. You actually draw the
faces on the screen and the graphics are of an
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extremely high standard. Intended for 5-12
year olds, we showed it to some 10 and 12 year
olds and they found it fun; they learnt too.

Number Chaser, as the name implies,
improves skills that could have lapsed through
the use of calculators — and micros. There are
four levels. This one was also liked by the 10
and 12 year olds.

We Want to Count is aimed at the youngest
audience — three-year-olds upwards and has
excellent graphics with a four-part program
that the children can use on their own.

Twister is a problem-solving program where
a geometric puzzle must be rearranged so that
no column or row contains a repeated colour.
You can have from three to 10 columns and if
you get stuck, there is a help facility. Once you
have mastered Twister, then you can try
Super Twister on the same tape.

Last of the six programs from ASK, Ramn-
bow Towers, is a game concerning six towers,
three of them with discs to be moved to the
other ones. The discs are of different sizes and
as they move the colours change. You must
end up with each tower having a disc of a
single colour arranged in a specific order,

It can be considered to be another version of
the classic Towers of Hanoi, a puzzle which
appears very simple in theory, but not in
practice. Designed for eight-year-olds up-
wards; however, this game is one which would
appeal to older people too.

{continued on page 33)

YOUR COMPUTER, DECEMBER 1882 31



YOU'LL GET VIC.
-

*NEEDS*
JOYSTICK

GIVES YOU THE BEST BLAST
AVAILABLE FOR UNEXPANDEN &

* NEW FROM LLAMASOFT *

2 100% MACHINE CODE ARCADE GAMES
FOR UNEXPANDED VIC-20

FROM THE AUTHOR OF ‘DEFENDA" AND "TRAXX'
e EENE. ENE .

H= o g S SR o e B N —
FINALLY: TRUE ARCADE QUALITY ON THE
UNEXPANDED VIC! SHOOT DOWN THE SEGMENTED
DROIDS INVADING THE GRID. BEWARE OF THE
PODS AND ZAPPERS! THE AWESOME
SPEED, SOUND AND GRAPHICS

ONLY

£6

EACH

= A

CLASSIC NEW
SPACE GAME! ZAP

THE SWIRLING ALIEN HORDES

BEFORE THEY RAM YOU — AND
ABDUCT YOUR HUMANOIDS! SURVIVE
THE ASSAULT FOR LONG ENOUGH AND
AN EXTRA STAGE ON YOUR SPACESHIP WITH DOUBLE
FIREPOWER! AWESOME 3.5K ACTION GUARANTEED!

ReaocUl T OR

SPECTRUM

GRAPHICS CREATOR [16K)

MOT just another character editor! This
ane allows you to define not only the 21
user definable characters, but also allows
you to change the entire 98 charactes
ASCI set. Creates BYTES files ready for
you 1o load into your own programs. In-
cludes advanced Reflect, Invert, Field com-
rands etc. Complete with full documeanta-
tion. If you are at all serious about SPEC-
TRUM graphics, then bin the BIN state-
meant. and wse Graphics Creator with s
easy on-screen cursor editing, £2.95 ~ 50p
PEP.

BOMEER (16K)

Yes, a full feaure version of the popular
game 'Blitz’, supplied for the 16K or 48K
Spectrum. For only £2.95 + 50p P&P.

ROX 1 [16K)

Blast the falling meteors as they invade
your planel, cruise missiles are your anly
defence in this world of disaster. If thay
break through the crust of your planetthen
your life support systems will fail. A very
addictive game with fast action and great
graphics. 16K or 4BK Spectrum only £2.95
+ 5Op PRP.

LLAMASOFT SOFI'WAHE_|
A5

. G4
?’I‘duﬂl Pleasant
Tadley, Hants
RG26 GEN.

Tel: 07356-4478
Trade enquinies
welcome,

by Jeff Minter

Spectrum ATARI 400/800

SUPERDEFLEX {48K)

The idea of this new gama is 10 bounce
“8id*, the space invader, around the
screen into the power pods. keeping away
of sourse fram the devil who chases you
arsund the screen: Steer with your Deflex
shields, but beware the mines or Yyou may
be buried alive! Superb graphics and fan
tastic sound on the 48K Spectrum only.
Only £4.95 on cassette + 50p PP,

VIC-20

ANDES ATTACK

Fly your ramjet fighter ower the Andas
mountain range and protect your lamas from
kidnap by hostile UFOs. Features 5 kinds of
UFO, controls include up, down, reverse, fire,
thrust and smart bomb. Entirety machine
code. Requires B expansion and joystick.
E8 + B0p p&p.

TRAXX MIC 8K+ EXPANSION

This i1s the VIC 20 version of the brand new
arcade game “Amidar’, a cross breed he-
tween the now famed "Packman’ and the
game 'Quix’. All in machine code, fast and
fun with joystick controls, uses Hi-Res col-
our graphics. BK or largar memory eéxpan-
sion needed, Only £8.00 + 50p P&P com-
plete with instructions.,
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RATMARN!

Another amazing game from Llamasoft!!
You are the man undar attack by the dead
ly rats as they fall fremm the sky. You must
dodge the arrows to get to the rats and
then squash them with your hammar be-
fore they dig under the platform on which
you stand, and mutate into devils. Fast
action with really fun graphics to make an
extremely addictive game. BK or larger
memory expansion needed. Uses Hi-Res
colour graphics, in machine code. Only
£5.00 + S0p PEP complete with instruc-
tions.

BREAKOUT/DEFLEX

Unexpanded package a full teature version
of the popular arcade Breakout plus a new
concept in computer games, Deflex!! Both
programs on one cassette only £3.95.

BLITZKRIEG [3.5K]

Az seen at the Commaodore show and
reviewed by the Daily Tetegraph. Fly your
Vulcan Bomber owver the enemy city and
destroy the buildings. 25 levels of play,
uses Hi-Res colour graphics and plays Rule
Britannia between waves. Only £4.95 com-
plete with instructions.

GAME GRAPHICS EDITOR

Create your vary own custom characters
for the unexpanded VIC 20, up to 84 char-
acters with facilities such as reflect and
save on casseie ¢

ARCADE QUALITY SOFTWARE FROM LLAMASOFT!!

ZX81

SOFTKEY 24

This pragram, designed to run an the VIC
20 with any memory size gives you the
facility of 24 key words on your function
keys. Key words include paak, poke, run,
save, list, for next etc. Both programs on
one cassette only £6.00 + 50p P&P with
full documentation.

ATARI 400-800

TURBOFLEX

Superb ulira-fast and totally new ball
game unlike any you have sean bafore.
Uses ATARI's unigue features to the full.
Incorporates superb coloursound affects
and uses Player/Missile graphics. Tables
top 10 scores along with Scorer's name.
£6.00 + 50p PRP.

GRAPHICS/ICHARACTER CREATOR

MNow you can defing your vary own custom
character sets, or edit the existing sets.
Results are fully displayed on screen in
modes 0, 1, 2. Special features include
reflect, invert, save character sets efc. Sup-
plied on cassette with data sheet only
£8.00 + S50p P&P.

ZX81

CENTIPEDE (16K ZX B1)

The ORIGINAL game from the ORIGINAL
authar. This is the identical program to
that being sald by other companies for
three times our price. The game has re-
ceived scstatic reviews in the computing
press. Program has 30 speed levels and
ever increasing Cantipede hordes. Tables
top 10 scores and their names. Why wait to
pay more? Only £1.95 + 50p PEP.

Please add 50p P&P with all orders
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Llamasoft provided just the one game —
Gridrunner — in cassette form. The lowesr-
priced of all the software in this feature, Grid-
runner is one of the most interesting games,
being a version of Caterpillar with a red grid.
You have to try to chop the caterpillar into
tiny pieces until it is destroyed. A very fast
game and really effective use of graphics.

Postern Software provided two games in cas-

sette form, Siege and Shadowfax. Siege is |
another popular game available in similar |

versions on other brands of micro. The idea is
to try to stop the hordes of infidels climbing
up the wall of your stronghold and taking
over. In this version you throw blue objects
down at the increasing numbers of infidels and
when you think you are winhing, they increase
and move faster. A good value game.

The second game from Postern, Shadowfax,
is completely different from any of the games
in this feature. You have two sets of horses and
riders — one white, the other black — riding
towards each other on a green background. A
nice change from the versions of Space
Invaders and Galaxians.

Rabbit Software of Harrow supplied five
games on cassette and one of them stood our as
being far better than most of the other games
reviewed. Called Myriad, it needs an extra 3K
and is one of the fastest-operating space games
available. While lots of games have four, six or
even ten levels, Myriad has almost 200 and a
fantastic range of hazards — from ordinary
bricks dropped by a builder to lethal bombs.

You can be atracked by a virus, but it takes
three attacks to kill you. Dangerous reflectors
send your beam back towards you, so you can
wipe yourself out by mistake. On your side are
shields, which last for just four and a half
seconds and you get three of them for every
10,000 points — a compulsive keyboard or joy-
stick-operated game.

Space Phreeks from Rabbir has 15 different
phases before it repeats. You need to shoot
down different types of alien and as you
progress through the phases it becomes far
more difficult.

Rabbit’s Nightcrawler is a game like Centi-
pede — a version of the one with the worm.
Here you have 39 levels and you have to chop

up this night crawler and destroy it. A version
of Pac-Man goes across the screen at the same
time to destroy it. This is a very fast game,

Hopper gives you the problem of crossing a
busy motorway, then over a river full of logs
running along it. You must dodge through the
traffic, avoid being knocked down, then use
the logs to cross the river. Another fast game.

Rabbit’s Space Storm is really intended for
young children. You are in space and must
destroy the incoming aliens. You are given a
long range view to see what will be coming
towards you and if you are hit, a damage
report in percentage terms is shown at the
bottom of the screen. As you destroy the aliens
the speed rapidly increases and you are given
three lives.

Romik Software supplied five programs all
designed to be used with the unexpanded Vic.
Shark Attack sets you the objective of trapping
the sharks before they can cause any damage.
You control the net and the entire screen can
be filled with nets. Your primary task is to
separate each shark into its own space. The
simplest way is to produce a lattice framework
over the screen, Quite different from any of

the other games, but quite simple.

Sea Invasion from Romik frankly looked just
like Space Invaders apart from the description
on the cover of the cassette. A good example of
this type of game, but nothing really different,

Martian Raiders would not load with the
tape recorder and Vic I was using, so I gave it
to someone else to use on their machine. Still
no joy. The screen showed error 17184 plus
run out of memory, but I could not see any
indication of any extra memory being needed.

Mind Twisters shared the same problem as
Martian Raiders. This one was also checked
on another Vie, but still no luck.

Out of all the Romik tapes the best one of all
must be the Music Synthesiser. Using the con-
trols from Q to * and A to = it is possible to
make music very quickly. You will be surprised
how fast you can produce music for yourself.

Both Shark Atrack and Martian Raiders
have “Be Champion of the World"” written
across the packaging, so you have free entry to
an exciting competition. It is a pity two of the
programs would not run; however when lots
of rapes are being copied you can find the odd
ones that just do not copy properly.

BENIA LSS &0 E & O et sy

(S S e

CONCLUSIONS

W Owners of the Commodore Vic-20
have one of the most popular micros
in  this country. Out of literally
hundreds of games available we have
looked at a cross-section of 39 —
these span the range from Space
Invaders derivatives to the thinking
man’s Adventure games, not forget-
ting the educational packages.

B Cassettes have the edge in price over
cartridges: discs are almost as cheap,
but it may be wise to see if the prices
of disc drives fall radically as the
miarket alters.

M Frice is no indication of quality: cas-
settes costing £5 stood up very well
against far more expensive programs.

B Beware of super graphics on the
packaging, it is rare for them to look
the same on the screen of your Vic.
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MARTIAN RRIDER

For unexpanded Vie20
Skim a5 cloge as you dare lo the surface of the planst,
devastating the Martian cities, destroying ammunition dumps
(gaining more ime). shooting down the ground-to-air missiles
“and UFOs, dodging or blasting the meteartes.

€‘_ = -

L *“A real action shot of the game"

HNiC! TWISTERS

For unaxpanded Vie20

Four games 10 stratch your brain
Blackjack, Decipher, Four Thoughi and Teaser are our com-
pulerised versions of very popular home games and will test
your mental agikty and skill for many a lang hour.
BLACKJACK
You start with £1.000, the objective being to break the bank. to
do this you have to win (including your starting maney)
20,000

Instructions. You have to scare nearer (But notigver) 21, than
the computer does. The computer deals your first card, you
then place your bet 2nd Ait the return kéy, the computer ihen
deals your second card. |{ you want ancther card hit the "'C"'
key, if nol hit the **5" key

Paints. Ace 1 or 11, Jack, Queen, King 10,

Seoring 21 points with 2 cards — you automatically win.
Scoring 21 points or less with 5 cards — you automatically
win,

[raw — the compuiber wins.

Your kitty Is automatically adjusted win or lose. If you lose all
YOUF kKiTly — (ante over.

DECIPHER

You have to guess what combination of cobours the computer
has selected — to enter a colour just hit the colour buttan on
ihe computer, when you have entered your five choices of
colour, the computer will display (3} Nothing &t all — none
right; (b) Black ar white squares or bolth — for every black
square you will have a correct colour in the correction position,
for every white square you will have a correct colour in the
wrong pasition. Il you cannot find the complete combination, it
will be disprayed when you have had twelve attempls

FOUR THOUGHT

You have 10 make 2 line of 1our squares — homzontaly
vertically or diagonally BEFORE the compuler does, 1aking tums
la take @ square (squares can only be placed at the battom of
the grid ar on top of anather square). Keys. Hit the number key
of the column you wani yaur square drapped in, then hit the
return key.

TEASER

The aim of the game is to score 15" BEFORE the computer
does, using any combination of three bawes. If you cannot
score 15" Ihen you must try and stop the computer from
doing 50 and force @ draw. Keys. Hit the number key of the bax
that you want [you can only selact an emply box)

ROMA 50FTWARE

24 Church Streetl, Slough SL1 1PT, Telephone: Slough (STD 0753) 71535

ALL PROGRAMS ARE £9.99

AIRSEAATTACK

For expanded Vic20
You can use 3K or 16K RAM

Can you plot a modern jet fighter? Taka off from your
aircraft carrier and engage enemy aircratt in batle. Shoot
them down and then drop your bombs on the anemy
aircratt carrier. Walch out — the enemy fighter is trying to
do the sama! It he gets past your air defence you are eft
1o detend your own carrier with sea-air missiles, You
each have three jets.

o
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CYNTHESIZER

For the unexpanded Vic20

The Vic Multiscund Synthesiser is very flexible and can
be played in more ways than can ever be explained here,
to create music and special effects. For example, create
any tune, up o 255 noles (after lollowing appropriate
instructions), then press ""F1" or “F3", then key 9" and
enjoy the added effect. Mow hit “+" listen 1o the
diffarence. For a surprise — hit =" Now add a melody
ovar the top — hit key 8" then "' 7" — now play a melody,
orexpernmeant. Have fun!

NEW NEW NEW

MOONS OF JUPITER

For axpanded Vic20, 3K, 8K or 16K

A\

Britain’s leading games soffware house are proud to announce our new range of exciting games and other software for
the Vic20. (Games for BBC, Dragon, Spectrum and Atari available soon.)

ALL ACTION GAMES CARRY A FREE ENTRY TO NATIONWIDE COMPETITIONS WITH FANTASTIC PRIZES

ROMIK PROMISE
A MINIMUM OF
ONE NEW GAME
EVERY MONTH

SHARK ATTACK

For unexpanded Vic20

You are in shark-infested waters after being thrown
overboard from a pirate ship. Your only protection baing
an atomic net which you trall behind you, trying to caver
all the visible ocean and ensnare the sharks at the same
time. Bawara of stopping or covering your tracks for too
lang, it you do, then the sharks will escape and come
afer you. Watch out for the ever increasing deadly octopi
(somtimes the sharks will eat part or all of onel)

fl
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“'A real action hot of the game"'

Faor the unexpanded Vic20

SEA INVASION

Fight off the attacking sea creatures for as long as you

can. Shool the whale for a surprisa score, watch our for

the crabs, starlish and ociopi.

You are & commander of a fleat of destrayers. Locking an

from the safety of Meother Ship, you send in one

aestroyer at a lime (o blast a passage through the
MOONS OF JUPITER.

Your destroyars have 10 dodge and blast the UFOs . . .

Waltch out for the Gologs, they can smash your des-

troyers, buf you cannot harm them.

MACHINE CODE
ARCADE QUALITY GAME

SPACE ATTACK is a game of skill. You as the pilot of an
imtargalactic battleship have to fight your way through
wave after wave of vanous alien spaceships.

MACHINE CODE
ARCADE QUALITY GAME

NEW MNEW NEW

SPACE ATTACK

For the unexpanded Vic20

OUR GAMES ARE AVAILABLE FROM ALL GOOD HOME COMPUTER SHOPS, INCLUDING:

Metyclean, 92 Vicloria Streel, London SW1. D1-828 2511 . . . Melyclean, 137 The Sirand, London WC2. 01-240 2321 _ . . Matyclean, 177 London Road, Croydon. 01-686 8626 . . . All branches of
Laskeys, Vic Cantra, 154 Victoria Road, Acton W3, 01-932 3904 . _ . A. C. Syztams, Exeter . . . Microtrading, Birmingham . . . Supersolt, Harrow . _ . Anirog Computers, Horley, Surray. 346083 . . .
Dzwise Computers, Harrow. 429 1060 . . . Cavendish Data Systems, South Norwood. 656 8941 . . . Software Master, 30 Lincoln Road, Birmingham . . . Tomorrow’s World, Dublin . . . Algray Software,
Barnsley. 83199 . . . Computer & Business Systems, Melson, Lancs. 0282 601191 . . .Dyad Developments, Oxon. 08446 729 . . . Lelsuronics/@lackpool Computer Stores. 0253 27091 . . . Carlow Radlo
Ltd., Bedford. 60447 . . . Byte Shop Computerland, Glasgow. 221 7409; Noftingham 40576; Manchester 236 4737 _ . . First Byte Computers, Maln Cenire, Derby. 365280 . . . Simmons Magee
Compulers Lid., Twickenham. 891 4477 . . . Capital Compuler Systems, Ilford 553 3026 . . . A.0.M. Business Sysiems, L.V.E, Bullding, Leicester 548923 . . . Jutea Lid., Bridge, Near Canterbury, Kent.
0227 830083 . _ . Twickenham Computer Centre. 01-892 7896 . . _ Kent Microcomputers, Maldstone 0622 52784 . . . J. 5. Simnet Computers Lid., The Computer Shop, Kingston. 01-546 3793 . . _ Chris
Denning Ltd., Peole. 0202 761855 . . . Yorkshira Micro Computers, Scarborough, Yorks. 0723 T8136. Taylor Wilson Systems, Oakfield House, Statlon Road, Dorridge.

ONE FULL-TIME FULLY EXPERIENCED MACHINE CODE PROGRAMMER WANTED URGENTLY
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3D MAZENTURE

An axciting new 30 Maze game and Adventure all in one — with more than a hint of
Dungeons and Dragons. Amazing maching code animation. Only £5.95.

| \\;‘E\A\\
LUMPILER

FOR 48K SPECTRUMS
WITH MANUAL

Ever wished you could wawe a magic wand and tumn your BASIC programs into
machine code ones? Now you can [well almostl]. You type in your program in
SPECTRUM BACIC, then in seconds “SUPER-C" wurns your program into a
maching code version| Compéded varsions run at least 10 times faster than BASIC,
and much faster than other languages such as PASCAL, FORTH etc. Amazing
value for £9.85 lincluding a manual written by Tim Langdall)

Just out from CENTURY PERSONAL COMPUTER WORLD and written by Tim
Langdell — writer for Your Computer, ZX Computing, Practical Computing and
Populr  Computing Weekly, Whather you're a inner of experienced in
computing, if you're a Spectrurm owner then this is the book to buy. The Spectrum
Handbook i the most complete guide to the machine on the market — taking you
from first principles in programming through graphic an, education, business and
games writing fo an introduction to machine code and hardware modifications.
Packed with over B0 exciting rams and routines — including 30 ploting, a filing
sy=teém and a maze game and offering 8 host of hints and tips.

M T

D0 0N 3

Many hundreds of buyers have acclaimed this the fastest and smoothest varsion of
the popular arcade game for the Spectrum — tha only version with full colour, thres
mateoroid sizes, hyperspace, thrust, sheild, motharship, freeze-frame, high score,
bonus ship at 10,000, etc. Even if you have another version, this one is a must for
your collection. With machine code synthesised sound effects which left other
softwane houses wondering how we did it, this has to be the best value around for
only £4.95 (for 16K or 48K Spectrums) STOP PRESS: NOW WORKS WITH
KEMPSTON ELECTRONICS' JOYSTICK! Avpilable from us far anly E19.50 inc.

SEE US ON STAND

" " Nortnem

DEALER DISCOUNTS AVAILABLE SOFTEX. 329 Croxted Rd.,
CoOCrT
I 1IN

V37

{omputer 0
DEGEMBER 18th
HEW HORTICULTURAL HALL, LOKDON S,

IonTCoc
N RS

Softek, now ane of the leading software houses are looking for good programmpers
to join our team of experts. If vou are interested in making typically saveral hundred
pounds 8 month in your spare time and can write for ANY popular micro computer,
thenwe'd like to hear from you. We affer the best royalties, have many retail outlets
here and abroad, can offer assistance with programming [we have most machinos),
and, of course, can allow programs to be developed with our COMPILER (and we
alone ratain the right to sell programs created with it).

SOFTIME

This amazing program uses several machine code tricks to give you a real time clock
continuously on the screen, oven when you're developing or running another
program| has alarm facility, and optien of disabling the NEW and/or BREAK keys.
Special offer £3.95

SEND A 5.A.E. for our free catalogue detailing such new products as CALC-U-VLU,
BIZICALC, SCREEN KIT 1, TOOLKIT 1, and more. Also ask about our software for
the BEC machines and DRAGON 32.

THE SPECTRUM ROM
DISASSEMBLED:

A raferance guide for the seripus wser. In 3 volumes, with a full disassembly in HEX
and mnemanics with guides 1o wsing ROM routines, Val 1 (0000-1000H) £5.00

Please rush ma in time for Christmas

I'enclose a Cheque/Postal Order for

LONDON SE24.
24 hour Ansaphone: 01-674 4672

NI
(N

YOUR COMPUTER, DECEMBER 1882



= SELLITWIT
YOUR

oY

ADVERTISING

From the February issue, Your Computer — Britain's
largest selling home computer magazine is to
introduce a classified advertisement section.

The introduction of this section opens up a new and
exciting opportunity for advertisers to regularly,
effectively and economically sell their products and
services to the largest audience of potential customers
offered by any home computer magazine.

. It also provides an excellent “shop window" for
private advertisers who wish to buy, sell or exchange
equipment with other enthusiast readers of
Your Computer.

To place a classified advertisernent in Your Computer,
simply complete and return the crder form below.

CLASSIFIED

ORDER FORM

Classified Rates e 5 > : i :
Linage: ag per word [Min 45 words) — Please insert the following advertisement in Your Computer Classified Section

repayable
Jpr.\-rf:-‘ "IJ-)c. N SO CormolE g Th "urr 1|

: BLOCK CAPITALS. Phone ni

5 & words. Marme and eddness = S S — T e LlNAGE
f used in advartsamant. Sox Number |

] -r.‘as E3.00 gxreg e ==
Dlsplu',r rates per soe (Min 2scc) £4.50
Cnelnsertion : E?.gg T Eé DD
Three nsertions £6.
?leTwirlion?l %ggg - -
welvelnsertions 1
Display sovertisers should provide Separare E E?Sﬂ
réey;g*,;g?rﬁ:;g resarve space by phone | £0.00
Method of Payment £10.50
Cheaques afc, should be made -pmrﬂble
1o Your Computer and crossed & Co" £12.00
| enclose herewlth cheque/PO for =
e me s s e £13.50
Plecse deblt my Access/Visa Barcla
Cclrdfﬁmurlm:Exprestlnurs Cl-ub";-nr.l £15.00

las below 5 3 - :

No. of insertions reqmredDBox No. required YESINO

= = =0

== (== o ity S O e Rt b e e A s ST e ol
EUEENEEREEEREEEE A DOREE 8 e i s B it e S MR e e S e
SIGNATURE J ....................................................................................................
Post to: Payment by credit card please state address card is registered

Cut out the order form and return
together with your remiftiance fo:
Classilied Departmant, Your Computer,
Roam H211, Quadrant House, The
Quadrant, Sutton, Surrey SM2 SAS,

(01) §44 3034
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MICRODEAL

Inscrutable oriental
electronic strategy!

-
o

Lo

"SPACE
MONOPOLY

Meatopuling the “dkey Wi
ececrs a1 galaciin i gaieiliocin?

MICRODEAL

Then lues an_ there;

MICRODEAL MICRODEAL

Find J.«c:ur m.a)-' thrcnugh Monopalise
=ndless ma the Milky \Way —
become a galactic

= Gl but can you hnd it?
megabillionaire!

ames te
ﬂex fortune

MICRODEAL

Bust out and beat
the Minotaur ...




GAMES SPECIA

Rod Hopkins applies his knowledge of multi-million
pound pilot trainers to produce the most realistic

o

simulator ever published for a home computer.

THIS FLIGHT simulator is a fairly elaborate
program leaving little memory to spare in a
16K Spectrum. In consequence, a methodical
approach to some resolute typing is demanded
of the would-be pilot.

Firstly, type in the main program, listed in
figure 1, Saving it in auto-run mode:

SAVE “BA 111"LINE 1
Having wverified the recording, turn to the
machine-code dump in figure 2. Enter this
code by way of a short routine such as the
following:
9990 FOR N=1 TO 236:PRINT 23235 +n,:INPUT
“Enter byte”,i:POKE 23295 +n,i:
PRINT i:NEXT n

This procedure allows checking of each byte
as entered. Once complete, the code should be
saved immediately following the main
program on tape:

SAVE " "CODE 23296,236

Again, verify the recording. Leave the tape
set at the end of the code and type in the
screen-plotting routine listed in figure 3.

/X SPECIR

Figure 6. Program breakdown.
From To Function

5 240 Main flying loop
2000 2070 Flap
2100 2108 Power
2110 2116 Roll
2120 2129 Attitude
2500 2515 Gear
2520 2546 Map
2680 2595 Update variables
8500 8810 Landing routine
9000 9020 Brakes
9500 9502 Head-up
9510 9511 Beacon
9520 9522 OQut of control
9530 9545  Artificial horizon
9550 9560 Take-off set-up
9640 9644 Fuel
9650 9665 Initialising subroutine
9680 9682 Exit/messages
USR 23296 Clear monitor during landing
USR 23391  Update instruments
USR 23483 Print plane

38 YOUR COMFUTER, DECEMBER 1382

Now type Run, switch the recorder to
record, press Enter, and the display will be
saved. In future, the screen will be loaded
directly from tape by the main program; but to
be on the safe side, save the plotting routine
elsewhere.

Next, a little guidance on wusing the
program. In the first place, do not expect
flying an aircraft to be too ecasy. Figure 4
enumerates the controls used — familiarise
yourself with them before running. Note that
the method of keyboard decoding used means
that a single, brief key-press will be read.
Notice also that some controls operate as
on/off switches.

Shortage of RAM precludes any attemprt at
making the program completely bombproof,
though most of the silly possibilities which
delight bug-hunters have been foreseen. For
example, the undercarriage cannot be raised
on the ground, and the brakes will not work in
the air! Figure 5 gives a concise chart of the
area around Edinburgh Airport, the arena of

the simulation, showing beacons and two run-
ways. This chart is available on a CRT
monitor in the cockpit during run time.
Navigation is by means of the beacons, which
provide two types of information. First, racial:
this is your bearing from the beacon in use;
and secondly, DME: distance from the beacon
— Distance Measuring Equipment.

Beacons EDN and UWB must be used to
approach the runways. Radial and DME are
displayed on the central panel of the cockpit,
to the right of which a head-up display indic-
ates the direction of the beacon by a flashing
cursor in relation to the plane’s heading.

The CRT monitor mentioned serves three
purposes: it defaults to an artificial horizon
display, the plane being viewed from the rear
over a horizon which swings in proportion to
roll, attitude, lifi. Secondly, map: this gives
beacon positions, and that of the plane if within
the boundaries of the display — a dot within a
flashing square. The latter is not updated

Figure 4. Keyboard decoding.

Keypress Function

B Brakes on/off

c Change beacon

D/ Down/up

R/L Right/left

JI=VK(+) Less/more flap

P Power increase, stop decrease
| © Power decrease, stop increase

M Map on/off

G Gear up/down

while the map is accessed. Third, a view of the
runway while landing.

Some final points about the cockpit. Warn-
ing lights are provided for brakes on, gear up
when landing, emergency fuel, plane descend-
ing — Rate of Climb becomes Rate of Descent
— and plane approaching our-of-control
condition.

In connection with the last mentioned,
remember to increase power/speed/flap, to

{continued on page 47)
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13
: PLOT BO-150° D 23326 25

PLOT B4 1502 DRAM 5 a

FOR n=% TC 72 PRINT AT n, : : " NEXT ni PRIN

: CIRCLE 58:82,18. CIRCLE 58,107,

LB L2
ﬂhTH 18,1:3:0,8:8:L4:6, s IR E1¢10, 3 2Bl Z 15, 14,15
RESTORE 17: FOR n=1 7O READ a.b: 4 AT a.b: IMVEREBE 1:°%

M
BATH

"FHR

LL"« 1 =
FOR N=1 TD 14

..u PLOT I‘E
DRAW -84

SR=ICERe L R
£
L

233186

-29,0) DRAW 0,282 RETURN 23526
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WHAT IS SO |
SPECIAL ABOUT |
THE
SPECIAL RAMPACK?

NEW:
THE X-ROMCARD

FOR YOUR ZX81

WHAT I8 80 SPECIAL ABOUT AUDIOS 16K SI"ECIL{!' ‘l&k"p‘l FECI;:? THE BEST GUARANTEE

T ¥
THE SPECIAL RAM PACK [16K) is the latest design of its kind, following at least a dozen sailar preducts. Tt has many of THAT YOUR ZX81 WON'T BE
the good’ poimts of its predecessors, including packs manufactured by Sinclair Rescarch, Memotech, Byghyte and OBSOLETE FOR ONLY:
Econotech 1o cite a few of the best known.

With the experience we have gained with memories both for the ZX 81 and 2 wide range of ather Micros, we are also able to £ .95
offer some exclusive new features: :

THE CASE: The SPECIAL RAM PACK has been designed 1o overcome the infamous ‘wobbling' problem associated
with many other packs, and dees not resort 1o tem porary solutions such as Velero, Blutak, adhesive stap orahuge, unsightly |
case. It clamps positively to the ZX 81 by means of aspecial built'in ridge aided by a resilient spring effect in the connection |
socket (see figure 1L

EXPANSIBILITY: The SPECIAL RAM PACK is ot only com patible with all software and hardware produced for the
ZX 81, such as the ZX printer, but it alsohas the edge over other packs with 15 expansibility, Youwill find it interesting that
the kevboard sounder optionis already included in the SPECIAL RAM PACK . It also has expansion pins, ready 1o receive includ 1ng VAT
ﬁg ]_ — in the same case — the most advanced add-on ever designed for the ZX 81 — the X ROM CARD (see figure 2).

WHAT DOES THE X-ROM CARD OFFER?

| I. The X-ROM CARD has a built in autostart ROM. Programs can be run automatically every time the £X 81 is switched
-3 on. This will result'ina huge increase factor for ROM based software, since all software houses are currently very aware of

copyright piracy problems

Fo T TR R 2. The X-ROM CARIYhas a built in printer interface, necessary if vou wish 10 use a printer other than the X7 printer. This I

frimEiRTrETre T o is invaluable for serious apphications, including word processing, where carcful presentation is of the utmiost |
........ Impartance. : |

3, The X-ROM CARD has a built in EFROM burner. This means that you can save Basic or Machine code programs onto I

silicon chips and play them back at any time.

4. You may of course buy the X-ROM CARD 10 use with other Ram Packs such as the Sinclair Ram Pack. However, when

vou purchase the X-ROM CARD with the SPECIAL RAM PACK, vou will have the advantage of lower cost, greater

relinbility and neatness, since the whale system is nicely housed within a single case.

IN CONMCLUSION, The SPECIAL RAM PACK, is the best immediate investment for your ZX 81. The avalability of
the X-ROM CARD opens the way 1o new software development such as languages programming and is the guaraniee that
vour svilem will never be obselete.

TECHNICAL SPECIFICATIONS:

® SPECIAL RAMPACK:
@ Memory capacity: 16K bytes.
@ Maximum speed: 200 ns access time.
@ Power requirement: Use exclusively Sinclair PSU.
@® X-ROMCARD:
® Autostart ROM: 4K byte, exchange for 8K bytes and sofiware switch possible.
Displays memory size, checks for byte “00" (identifies ZX basic) (@ 2000H.
Loads program if found, checks for byte “C3" and jumps (2000H) if found.
Checks for presence of ROM in socket n.3 and ROM cartalog, displays catalog
if found. Contains also machine code monitor and printer utility.
@ Preprogrammed ROM: Catalog available on request. Use only 2732 or 2764 ROM/EPROM.
@ Blank EPROM: Use only 2764 — 8K bytes per device — imsocket n.3. 3 = 9V, PP3 size batteries
are needed 1o burn EPROM . 5
@ Printer cennection: 16 pin DIL output, use standard IDC ribbon cable. Outputs include
DO to D7, Strobe, Reset, Inputs include No-fault and Busy.
® Documentation: Schematic diagram included,. full histings of Autostart ROM extra
(only for X-ROMCARD user, £1.50 + large SAE)

AUDIO-COMPUTERS

87 BOURNEMOUTH PARK ROAD,
SOUTHEND ON SEA — ESSEX S55 2JJ



feantinued from page 38)

indicate permission to land, that is when the

increase lift. Both ROC and ALT meters show | runway is shown, unless your angular

thousands of feet in the top windo
the lower,
Take-off will not be achieved at s

w, feet in | approach is viable £10° of ideal. Once com-
mitted to landing, the attempt must be seen
peeds less | through. To practise landing, define your

than 100 knots, or with an altitude less than | location at the prompts with:

10. For Landing, bearings are given on the Beacon?="EDN" ; Radial?= 70 ; Head-
chart. Try to approach on a glide path — insur- | ing?= 250 ; DME?= 2. Increase flap angle to
ance against engine trouble — losing height at | maintain lift as speed falls, and do not forget to
around 6-800 feet a minute. The CRT will not | brake fairly quickly after touchdown, when

the altimerer shows 10 feet, as the runway is
not indefinitely long.

Figure 6 gives a breakdown of the compon-
ents of the program.

For the interested who do not have the
stamina or the time to type in the simularor
themselves, a casserte of the complete program
is available for £3 from the author, Rod
Hopkins, at 116 Pilmuir Street, Dunfermline,
Fife, Scotland. ]

Figure 1. The main program.

B INPUT "0X...STARTING ALTITUDE?

RD=R]
COS RODS LET keDHe SIN R

Dr= SOR (5%

33 IF HD<D THEM LET HD=HD+Ys Pl
€0 IF C AND DH{G THEN LET B8=T: 00

70 LET Gé=Asd TO OS1E3D

#3/Y: LET F5=KM/2E4: GO SUB 2380

Z15  POKE 23369.0
216 IF C THEN GO TO 40
228 IF AL4S THEN LET Be¥: G0 TO EX

2Z¥¥7 IF B-Tsd THEWN  LET el=al: LET P
1.2: IF PI<ESE AND P2{T8 AND PZ3-
«#21 LET P37

ZF40 READ MERAEST) J:0: LET @iebi=Is/1

#: WEXT =i GO TO B33%
2580 LET AL=ALSPI LET ALL® INT (ALJSL
ALL: LET ALl= INT [AL-ALI=I1ED):
2983 LET S%{3}= STRY (KNP}
2804 LET S#(Yls STRY (DEGeRD}
258 LET Se(Eis STRS (DEG*HD!
2908 LET §wi(Ti= STR# RL
2W87 LET S#{l11= STR% DN
2%EH LET §8(Ti= STR® (FR+il0)
2380 LET S4(D)= STR# { INT {RCAIOO)=
(PSAC=- VAL SS(DI*1ED}]

Priads *D®] FLASH O RETUAN

AL THEM LET AL=AL+D®ATI OO0 TO
BB43 LET AL=O: PRINT AT Ao13i7C0 L
OB4S IF KMC100 THEN LET KMe0O
AEIC LET ReMsm/H-ceu: LET Lanugfu-c+

B8BTS IF L<{¥-J THEW LET L=X-J
BT IF L¥+J THEN LET Le=l+d

BTIS PLOT R.U. DRAH L-R: FLOT L.u?
+05 PLOT Wa.TED DRAM R=Vau=Ti
8721 IF E1r2€3 THEN GO TO 8723

B72Z2 IF . MOT AL AND C<Y THEN PRINT

DekR
30 INPUT "HEADIMG? =iHD: WET HD=HOSRAD: INPUT “DHE?
o

50 LEY HD=HD+AL7(SF+i.3E41; IF MO*DEGHIE0 THEN LET HD=mb-¥e PRI
B3 LET GeG-[PA+201/Mi: IF 0c500 THEN GO SUB SE44-HL Sl

80 IF C THEN RLET AL*02 LET RC=0: LET E=PR: LET MM=MN=E: 00 TQ 105 e
$0 LET I=ZEA/KN: IF J <> [ AMD MOT B THEW OO0 SUB 8530; LET J=1

146 RAMDOMIZE USR 23391: GO 5UB §300: IF TH THEN GO SUB Z083+THed
oo IF PEEK 23380468 THEM GO TO Z1E
210 LET S1= PEEK TISE0-E4% IF GIMD AND 51422 THEW OO0 SUB S(SI}

2548 IF PA=T THEN LET PI=0: PLOT DVER Ti FLABM 0iF1.P2 grrg
2546 LET M=Q: FOR as( TO 7: PRINT AT 13+8.210 PAFER 3; FLASH D&

NT =
2582 [F 80N BCe=T THEN LET S#{5)=E8(3.Y TO 3)+=0"_ PRINT FLASH T: AT

BE4C  LET FeiM/35eAD LET EvE-F: LET WeW=F! LET sss-c/PF! LET mugs2005 IF

% == CopE 4 T PAPER 03I IMK 7: CLOAR @ LOAD == SCREEMS @ HP2S  LET SCeveaals=n
nﬁﬁuii-a?. enf_‘m‘ﬂega__ TR e £1aZET/ KN
B INPUT "TAHE-DFF? {Y/N} =issl IF =3 3 #7320 IF AL ThEw

=IRL: LET ALw : INPUT "RIND DIR

i - o
ECTIONY =FWD: LET WO=WDS&&D: INPUT =WIHDSPEED? = iWG: LET HS=WS/2E3: S;g‘; 52,9‘5’51;3;‘3
INPUT “DEFINE LOCATIONZIY/MI=:X8: IF X8 <> *Y° THEN G0 70 Deg 2737 RARDORIZE S

25  INPUT "BEACONT “:x%: FOR @=7 TO 7. [F xssMsid) THEW GO TO Z8 @738 IF GsT THEM

26 NEXT G GO TO 25 E 8737 IF TH TrEn @

28 LET B=0-T: LET Re8+7s(Bs0): GO SUE B510. INPUT “AADIALT *IRD: LET 8741 [F AL<20 THEM

=iomz T Gapns B742  [F Epoil.SE3-
Dp-ate 0745 BOsE 23094, 7:

40 LET EvG+5E+ COF ME+HEe COS HDI LET Huk+5F& SIN HD+«G# JINM HDZ LET arso [F_ FPEEK 2_355
sW1: LEYT RD= ACS (SsDM): IF WI0 THEN LET RD=Ye FI —-RD 8760 LET SI= PEEX

8770 PLEE 23%60.0

BEOG . IF ALZ6 Al
THEER 9810 60 TO G640
IF AL>P DR (h—
B840 £ET BeD: 00 T

201G IF ALXF ThEw

02 LEV RCEATSEM/EO-ST#20; LET EePA=(FLeXN/4ET)-{OR*HN/400}-RAC/PI LET 3016
:r;;tr:hi;zi:—’x:;.lm«:a DREGN E2=107 IF KNC{1.SEI-FLe@) THEN 00 SUS B0T0 LT 0 RETURN

103 LET ST=0: POKE 23934.7: 00 T loa e tg‘_’ el

10T IF AT)E THEN LET Ce=0: G0 TO 192 . RETURM

111 LET SF=HN/ZSE3Z: PRINT AT 18,0; PAPER Yi0s: LET Al=0D LET AL=AL+RC 3

9510 LET S=5+RiB):
B30 PRINT AT B4l
29 IF & 0w oAuisn

#52E LET BeD+Ti GO0

B?Z4 I7 wMOT AL TkEN LET RCeAL! 00 7O 8730

BTE0  IF WX THEM LET wsil [F e<2€d THEN GO TO 8830

LET Gu=G; ﬂﬂ‘! 23!0"|7‘I?J'{GITI

IF KND100 THEN LET KNsdN-1000 RETURN

8 SN @l LET yiwiZ2+12# COS

B321 LET BY=S7+T: POME ZJ{IEIrIE-t' IF BT<2% THEN RETURN

BUIT DATA "0uT OF RMMY..%. m:sE BIVE, %y =" "NIGE WORK CAPN!™."QUT OF C
ONTROL..". “IMPACT BEFORE RNWY®  "CRASH R OF RNWY","IHPACT L OF RMMY®.

HEIZ0D LET E1=fR=-FLeRN/ 4E0-0ARAN S00-RC/ P LET KNsHh+
LET ALWAL®PI GO SUB 25800 LET ALSAL/P: OO0 TO B72%

"I LET Ss{1y)&" L.
R 23381
a0 Sud 9410
0 Suil Z00S=THeS
GO TO B7ED
FL4P) THEN GO SuU8 9520: 00 TO @747
LET 5T=d
GE% THEN GO TO 8780
I3580~64: IF 8120 AMD 1422 THEM G0 EUB E(ST)

HOF I TuEw GO0 TO 9370

Tm:n LET 8=T: GO 7O EX
RETLRR

¢ LET al®HD=v: PLOT OVER Tixd.rl! DRAW OUER TiT.D
o FLDT HJ.¥1: DRAW T.0

LET WeH+E{B): LET M=@+T. IF BsB THEN LET BaT
I:hSIBY: RETURN
THEHR RETURN

TD EX

230 IF B>Y OR RBE §3>.4 O ABS k3.4 THEM GO TO &0 SLNDERCARR JAGET ® *LANMDING TOO STEEP®, "0UT OF FUEL.."
236 [F BeT AND (HDZ4.159 Of HD33.5&) ;r;cu agu ;u‘;n 3330 FIF N THEN  RETURK
z IF BeY AMD (HD<L.OF OR HDX1.4F ThER T =
2% GO0 TO 8399 Figure 5.
2000 IF FLEI0 THEN LET FLeFL#S -
2005 GO TO 2003 :
2040 IF FL30 THEN LET FL=FL-5
20i% LET S8(8)= STRY FL: RETURN
2070 RETURM
2100 IF THsY. THEN LET The=0: RETURN
2162 IF PRCAZ THEN LET PRaPR+D: LET TH=T: RETURN
TF10% IF THeT THEM LET THeD: RETURN
2107 IF PR3>-20 THEN LET PR=FR-DI LET TH=YI HETURN
Z108  RETURK
2130 IF LA THEM LET CeG+Y: 00 70 2117
2111 IF MOT C THEM LET RL=RL+Ps{AL<E0)
2112 GO TO 2116
2113 IF LA THEM LET C=C-¥! 00 TO 2117 "
Z1i5 IF NOT C THEN LET RLsRL-P#{RL>-503
2116 00 SUB 55301 RETURN
2417 LET HD=HD+C/ES
2120 IF CsT OR AT<-D THEM RETURN
2122 LET AT=AT=T: G0 TO 2127 ==
179 IF (KNCIET AND WOT LAY O AT2i0 THEN RETURN
ZIZ6 LET AT=AT+T
2127 PRINT AT 8,26 IMVERSE TEAT+Ti= =i IF h OR LA THEN RETURHN
2199 GO 5UB B530: ACTURN
2900 IF GR AND HOT C THEN PRINT AT 17.P-T: INVERSE T:®UP *I LET GRr = 5 2
0! RETURN
2510 IF NOT GR AND | MOT € OF m=4007 THEN PRINT AT 17,90 IRVERSE T:%
DOWM=: POME Z3I0OTE.Ti LET GR=T: AETuaN
2518 RETURN
2520 IF M THEN GO TO 2545
931 LET M=T: POKE 23360.0° RESTORE BEGOI FOR ==0 O 7: PRINT AT ides,
21! PAPER T:® "I NEXT = i =
2938 PFRINT PAPER 17 AT 20,25i%tla®f AT 18.22:7FEK"F AT 16,217 uwe=i aT BOEL N w m me w
18,251 %edn™i AT 18,27 "sas"; AT 13.25:"pA“F AT 15:33i%dbr® L
2530 LET @i=15881 LET 0Z=40 [
2538 FOR ==0 TO GBI PLOT 01.02 s

Zem2: LET mimpi+kisf1.2: LET mZap2+5s

T AN Pir160 THEN PLOT FLASH Ti 5531 PLOT OVER T:

+23 LET OZe0Z-J/1.2: NEAT =: RETURN 9540 RANDOMIZE US
S54Z  IF AH{B THEN
S545  PLOT LAO:FAHT

T 1=0C LET GR=T
EJ1+T#i SOM AL=-Thi LET S818s 5TR% 8351 FRINT AT 17.
LET S$iPl= STR® ALl: LET AL=ALSF

5333 LET WE=O. LET

8360 GO TO DeP

O570 IF EX9E3 THEN
BE75  IF Wi20 THEM
B0 IF w180 THEN

Tl SOM RCe=THY: LET Se1S)= STHS 8585 IF MOT GR THEN

THEMN

A= 2644 LE GO TD Ex
NT AT P,13%
223; :ﬁgm 19/50 8650, LET F 10! BIR Gsii2): LET EX=SEE0I LET Ce0: LET Os=C: LET AT=C: LET
-7 NT AT PrISITHGT=: LET SsaDi=® % LET S#(Si== =!I Piieg
“WhEtEIﬁf;!TLE$qéllE 7 BES1 LET LA=D: LET FL=O: LET TH=0: LET n-n, LET S$T=0: LET %3=0: LET ¥i=
#9503 LET SCYI=BE3D LET 513)=2070 "FET_H‘ : LET D=4l LET E=1I LET ¥=E
BSE0 LET n=PsP! LET se—NI LET es22E3 LET w=13E3: LET s=307 LET AL=AL/F +E. LET D: LET n:n-c LET DEGe1B0S PI. i LET RA
-~ RND *A D=1 /DEGE LET Ase~~: POKE 23658.0+D% LET B=
T L (HOSDEG-ZS0+IB0s (A=Y 1103 INT § RND SE}+E
:EI: tér E-n: LET ==204: LET K=35: LET J=DspP: LET A=JsPI FOR G=0 7O 7: SE3T  LET TeE. LET BF«.05. LET MM=23000 LET 5= RND #PI LET We=— END #P: L
PRINT AT 13+8.215" = MEXT @ IF NOT OR THEM POHE Z307E:1 ET HD=RADS{ AHD *360)

9654 RESTOAD OGO
HELAIATE)BIB)

BEAS 9433 DIm §421): FOi

ET Sei{Di== =i LET 83iFis® = T GEDIeR1

5 LET Us—psal FH-YeAT+X. LET Ti=—m#AL/E-T*AT+K 86357 FOR 30 TO D+DX PRINT AT L3#0.P+P:" "% MEXT @: PLOT 1358
lﬂ!’ IF ABS (R-Xi>J THEN LET R= SON Rej+x 2. DA D:=0. DRAW BE5:.0. DEAM D.D: FOR G0 TO D+40-T: PRINT AT 1340
BETG IF  ABS (Y-XirJd THEN LET U= SGN Vel=X e PEPATE Fﬁr’ER Y4TE® "I MEXT @I PRINT AT P+P+T.01"

F ABS (I-X1>J THEW LET I= SON fejsi FRRTM" 48,308, FKE" .
;:'?.'? ;r a:g (TI-Ki3% THEN LET Tis SCGH T18K#K 9651 00 SUB 5333: 00 SUB SL3): GO SUB 2300
B580 IF ABS (U=K)3K THWEN LET U™ BGN UsK=x SEEZ  FRINT AT B.26: INVERSE Ti=i = IF nOT AT THEN RETURN
BEES IF U »= 3% AND W<W THEN  LET U=3D LET Ti1=33 BEES LI:T_-?T;EI. Ea_‘m D+ o - g ¥
B710 RAMDOMIZE USR 23288 PLOT 158.D: DRAW D.=0. DRéAw 08.0: DRAN O.D S680 .RESTORE B333: FOR G=T TO B: READ Xw: nEXT @i PRINT AT P.1S:=aLT";

JDF FLASw

DRAW T-L.Ti-u: PLOT 1.713 BRAK -1
i POKE 23054,7:
AT 16.217 *Bnkooa™ (nina characters)

B335 LET AneZ8+1-AT=-RLs2: LET AY=AL

00 Sud S6TL. LET W

BE32 LET PR=D. PRINT [INVERSE T

G554 LET HO=250#RAD: LET SFs1E=10

LET #=120! GO TD 6640
2640 LET U 124200 LET M1=¥I PRINT AT 21.D: FLASH T:*F®I RETURN

2 NEXT 0
i LET BITIe2%003 LET SiPed00d: LET S(P+T)I=2E3I LET SLP+Y

1=2113: LET 541312520 LET S(15}=210%
%% LET wemsn/e-g+u: LET ssHes/e-e+s 9656 LET S11B)=2100: LET S{i8j=21

BEE0  DATA ‘EI'IN 8. 85,84, “ULB=

CeQil PLOT QUVER TiXd.Yii DftAd OVER TiT.0! POKE 2310%,0+0-T

S601 IF Xs==Y" THEN LET P3s¥: G0 T0 9851
8E6E2 PRINT AT 21,07 InVERSE Ti* ROGER AND OUT = 5TOP

IR0, AM. DRAM OVER Ti46.A7

R 23483

LET AHsg

DRfs 46.4Y: RETUAN

BE LET S50 LET FL=P: LET C=T: LET KM=T/PI LE
¢ LET AT=0. LET RL=AT

P=T7 [WVERSE T:"DOWN"

AT 14,7 !

1oEQ SuB 5130

HO=O. LET B=

LET BsD=¥: 00 TD EX

LET

iR ACTED DIA BLTHD DIM Me{7.305 FOR Q=T TO 7: READ
R GeT TO 21: LET S(GI=2070: MEXT 0: LET S{31=35i0: LE

LET S5i211=2125

=«1le=50.2,"BAB*.27.8.44.38.*TLA® ,~83.1..8

T

IHPLT = AR

ER GO? “ix#! IF x#==Y" THEN LET &

FOKE 23076, 7
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- e

2 REM ®RS5338338SRERRERLL

4 REM #1 CHICKEN %

& REM 3% 5.0. 12-81 1%

B REM LIRFifiissigsnsiace

10 OPEN #1,8,0,"K:":DIM L${20) ,5% (20} ,C$(20)

15 7 “INITIALIZING ._."

20 REM *3% PABE & ROUTINES AND DATA 3%

40 FOR I=1536 TO L587:READ A:POKE I,A:NEXT I

41 REM 53 VERTICAL BLANK ROUTINE #3°

42 DIM VB${210):FOR I=1 TO Z10:READ :VBS{I}=CHRS (A):NEXT I

43 REM %% LDAD PLAYER ROUTINE 13

A5 DIM LD®{73):F0R I=1 TO ¥3:READ AsLD®I)=CHRE(AT sHEXT I

47 REM Xt IMBERT ADDRESS OF ROUT. IN PAGE & #x

A8 AmADR (VB%) 1 B=TNT (A/ 25460 : POKE 1540, B:POKE 1538, A-2553E

50 DATA 104, 160,52, 152, 6, 167,7,76,92, 228, 104, 160,98, 162,228, 169, 7, 76, 72, 228

32 DATA 120,1‘20.!20.120..50,3?.&,10@5,15,15,!5,15,0.0,0,0,52,53,3415'5,2,:,3,4,12,15,|5,!5,1:.1.:,:
1511

54 REM 3% LINE 55 - CHANGE 24 TO 56 TO SKIF DRTHOD. #3

55 REH #% LIME 55 - CHANSE 28 TO 34 FOR CONT. MOV. 21

5‘:311;1# ';‘i,ma,?z.rﬁz,?“’. 162, 0,189, 120,2, 29,44, &, 160, 15,24, 176,32, 201, 15,240, 28,201, 14, 208, 2, 150
5 15, 201,

57 DATA Z0B,2, 160,148,201, 11,208, 2,160,7,201, 7,208, 2, 140, 11, 192, 15, 240, 4,61, 48, &, 157, 720, 6,152, &1,
Ay by 15T, 84,4

=8 DATA 232,224,4, 144,193

&0 DATA 162, 0, 169,32, 6, 1 33, 203, 189, 34, &, 133, 204, 189,40, 6, 133, 209, 198, 209, 16,7, 252, 224, 4

&5 DATA 144,232, 174,91,189, 28, &, 133, 207

70 _DATA T0,207,176,26, 188,24, &, 192, 1,240, 19, 208, 1, 200, 177

:sigzrgims,m,b.llu,1-:5,203,m,m,‘z-ts.1.36,145,2103,2:2,24,&,70,20?,1?5,2?,13&,24.@,200, 192,25
r ¥

2031:';;«; 177,203,208, 287, 136, 177,203, 240, &, 200, 145, 203, 134, 208,245, 200, 145, 205, 254, 24, &, 70, 207,17
Rt | .20

B85 DATA &,70,207,176,3,254,20,6, 189,20, 4, 157,0,208

g DATA 24,144, 154, 162,4,18%, 11,208, 240,5, 169,0, 157,39, 6, 202, 208, 243, 104, 168, 104, 170, 104, 74,78, 2

100 DATA 234,234,234,104, 104, 104, 170, 189, 32, &, 133, 188, 189, 36,6, 133, 187, 104, 133, 213, 104, 133,212
1;0 DATA 189,24, 6,133, 193, 169, 0, 168, 192, 255, 176,35, 195, 195, 240, 5, 145, 185, 200, 208,243, 162,0,161,2
12,240, 11

120 DATA 145, 185, 230, 212, 200, 192, 295, 176, 11,208,291, 169, 0, 145, 185, 200, 152, 255,144, 249,956,234, 234
150 REM $¥.CAR COLOR DATA T4

160 FOR I=1 TO 20:READ A:CH(I)=CHAS(A):NEXT 1

190 REH T# DEFINE PH AREN — SINGLE LINE RESOL.
200 A=PEEK(104)=16:POKE S4279, A: PH=2558A

205 REM &% PLAYER MISSILE POINTERE £%

21¢ FOR I=4 TO F:PFORE 15&68+1,A+I:NEXT I

212 FOR 1=1558 TO 1571:FOKE I,0:MEXT I

218 REM ¥t DATA FOR PLAYER IMAGES 1%

220 FOR T=FH TO PH+1Z1:READ A:POKE T,A:NEXT I

270 REM 3% IMIT. HORIZ. AMD VERT. POS. i1

262 DATA 120,120,120,120,30,57,81,105

170 DATA 24,60,218,68, 70, 184, 70, 150, 54, 232, 74, 168, 88, 154, 21, 252, 200, 76, 228, 78

230 [ATA 16,056, 16,56,40, 16, 15, 16, 146, 254,254, 124, 56,58, 40, 40,40, 40, 40, 108, 0
232 DATA 126,195,217, 219,51, 219,219, 219, 219,91, 219, 219,195, 1 26,0

234 DATA 128, 195,219,219,218,219,21%, 219,219, 218,219, 217, 195, 124, 0

236 DATA 33,34, 150, B4, 57, 30, 40, 123, 159, 30, 52,86, 151,35, 194, 193, 0

Z3IB DATA 15,56,14,56,40,15, 16,555,124, 254, 186,56, 56, 40, 40, 40, 44,32, 94, 0

240 DATA 16,56, 16,55,40, 16,14, 145,214,124, 54, 56,40, 40, 40, 104,8, 12,0

242 DATA 128,255, 173, 173,239, 199, 197, 179, 199, 239, 173, 173, 255, 126,0

280 RESTORE 282:FOR I=155& TD 1S43:READ A:zPOKE I,A:MEXT I

(ONE OF THE objects in developing this game is
to be able to control player missiles from Basic
simply, without writing a lot of code. This
approach offers quite a bit of flexibility.

The routines are put in two strings, LD§
and VB$. LD$ is used in loading players into
PM areas and is used as

A=USR(LD,X,ADDR)
where
LD=ADDR(LD$)

X is the player number, 0-3, and ADDR is
the address where player data is located. Data
must end with a 0. VBS is a routine inserted in
the wvertical blank routine. It is quite com-
plicated and uses a number of locations in
page 6. I will try to describe the approach
used.

Each joystick is associated with one player.
If you do not want to use the joystick to move
a certain player, that player can be masked out.
Individual directions of movement can also be
masked. For example, a player can be made to
respond only horizontally or only vertically to
a joystick. Orthogonal movement — only
vertical or horizontal — is also an oprion.

The orthogonal movement can be such rhat
a player moves only when the joysrick is
pushed or the joystick can be used only o
change directions of moving objects. Beyond
movement by joystick, a continuous move-
ment in a certain direction can be forced with
or without joystick control on top of this back-
ground movement. Finally, the speed of the
object can be controlled by Poking a single
byte.
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Here 1s a list of page 6 reserved locations and
their purpose:
(ALL FOR PLAYERS 0 TO 3 IN ORDER)

1556 (0614)-1558 (0617) HORIZONTAL
POSITIONS

1560 (0618)-1563 (061B) VERTICAL
POSITIONS

1564 (061C)-1567 (061F)
1568 (0620)-1571 (0623)

DIRECTION BYTES
LOW-BYTE PLAYER
AREA POINTER
HIGH-BYTE PLAYER
AREA POINTER

1572 (0624)-1575 (0627)

1576 (0628)-1579 (062B) REPETITIONS
(SPEED)

1580 (062C)-1583 (062F) MASKS FOR
JOYSTICKS

1584 (0630)-1587 (0633) FORCED
DIRECTIONS

Direction bytes are like those produced by
the joysticks. They could be Poked directly
into locations 1564-1567. Values other than 15
give motion in the direction indicated.
Position is updated every vertical blank period
so-at the slowest speed a player will cross the
screen in abour three seconds. To move faster
Poke increasing numbers in the speed bytes.
Motion can also be stopped by Poking zero in
the speed byte.

Masks are Ored with bytes from the joy-
sticks. Since a 1 bit represents a No for a
particular direction, a 15 — hexadecimal 0F —
will cut out all directions, that is, eliminate
that joystick. Other useful masks are:

12 — ONLY VERTICAL MOTION
3 — ONLY HORIZONTAL MOTION
0 — NO RESTRICTIONS ON MOTION

Directions are also Anded with forced-

direction bytes. Zeros represent Yes
directions, so a 15 has no effect, and other
directions are as those produced by the
joystick.

Orthogonal movement cannot be handled by
masks alone so a routine is included for this
option. Line 54 tells the change necessary to
skip this option. Also, when in the orthogonal
mode, you can choose continuous motion with
the joystick used only to change directions.
Line 55 has the change required.

Working with interrupts is tricky. To
ensure no conflicts, our VBI routine should be
taken out before doing machine language
routines other than single Pokes. A routine to
do this is located in page 6

A =USR(1546)

A=USR(1536) inserts our VEI routine
again. For sake of speed, the load player
routine contains these other two routines at
the beginning and end. This means loading
the player routine automatically inserts our
WVBI routine.

I found out the hard way that a Load of
players has to follow initialisation ‘of PM
graphics. In PM, graphics (line 370) has o
follow any graphics mode change.

When getting out of the program to Basic,
use the Reset key to take out the VBI routine.
If you use the break key and do anything else
before hitting Reser the system will crash.

Necessary page 6 data — masks, speeds,
pointers, etc — could be read in as in lines
45-55 bur some of this will depend on size of



! Why did the chicken cross
the road? Play this game
for the Atari written by
Stan Ockers and you will

‘ find out. Be among the
first to break into Atari

SPECIAL

memory and should be initialised separately as
in lines 210-212. The pertinent sections —
roughly lines 10-290 and 370-390 — can be
Listed to cassette and Entered when starting a
new program. If no player is required, it is still
a good idea to clear the player area with
A=USR(LD,X,ADDR)
where ADDR points to a zero data byte.

Collision routines are meant to be placed at
the end of our VBI routine. As it stands only a
very simple routine is provided. More com-
plex routines are in the works. The routine
provided simply stops both players that collide
by setting their speed to zero. Detection of
collision — line 510 — and resetting of the
collision register and speed bytes is done in
Basic.

Enough of this heavy stuff — what about the
game?

Why does a chicken cross the road? To score
points of course! Just move him with joystick
0, watching out for passing cars. The car
speed goes roughly with difficulty — DIF —
and DIF will increase each time you get
across. DIF will decrease each time you are
hit.

You start with 50 points and that score is
increased by 10 times the DIF value each time
you cross the road, Each time you are hit your
score decreases by 20 points. You have about
two minutes to start — each count is abour
four seconds — and 40 seconds will be added
for each 300 points you score. Be the first in
your cligue of Atari gamesters to reach 10,000
chicken points! =

Basic games-writing.

Z8B REM 3t INIT COLORS &%

270 DIF=3: BONUS=300: POKE 704, 40:CP=0: FOR T=1 TO 3:POKE 704+1,ASCACH(CP+1) ) sNEXT [:CP=5:BPOGES

795 REM ff DRAM ROADE - SET PRIDRITY 12

300 BRAPHICS 17:FOR 1=1 TO 20:L${T)="_F:NEXT I

305 FOR I=2 TO 20 STEP 2:88(I)="-":5%(I-1)=" ":MEXT I

310 POSITION 0,2:7 B&;L8:POSITION 0, 11:7 ®6;L%:POSITION O, 13:7 M6;L$:POSTTION 0,22:7 8s;L%

312 POSITION 0,5:7 #6;5$:POSITION 0,8:7 #4;5%:POSITION 0, 16:7 #6;5$:POSITION 0,19:7 #6:58:POKE 7

10,590

540 REM T3 [NIT. AND PRINT INFO. — RESET TIMER t%

330 SCORE=50:POSITION 3,1:7 #é; "score time ":POSITION 3,23:7 #5;"dif high *;

350 POSITION 3,0:7 #6;SCORE:POSITION 15,22:7 #4;HIGH:FOKE 77,0:POKE 19,0:POKE 20,0

3565 REM ti INIT. PM GR. - FLAGS 1%

370 POKE 559,562:POKE 53277,3: [1=48: 12=08:FL=11

575 REM *% LOAD PLAYERS - SET COLORS - PLAYER SIZES &%

380 LD=ADR(LD®) : A=USR (LD, 0, PH) : ASUSR (LD, 1,PH+21] : A=USR (LD, 2, PH+21 ) : A=USR (LD, 3, PHAZ1}

383 A=USR{1536) :REH #% INSERT VBI ROUTINE 1%

390 POKE 03257, 1:POKE 53258, [:FOKE 53259,1:PIKE &23,1

393 REM 2% INIT. SPEEDS %t

355 POKE 1576,2:FOR I=1577 TO 1579:FPOKE I,RND(0)3DIF+1:NEXT I

398 POSITION 4,22:7 #4;DIF

R00 REM ¥ IF CARS OFF SCREEM, CHANGE LANES 11

410 IF PEEK(1S57}<15 AND PEEK(1561)=57 THEN POKE 1561,195:A=USR (LD, !, PH+38) :POKE 1585, 7:G0SUB 10

D POKE 7055, C

420 IF PEEK(1S57) 280 AND PEEK(15611=193 THEN POKE 1561,57:A=USR(LD, 1,PM+21) 1POKE 1585, 11:G05UB
1000:POKE 705,C

430 IF PEEK{ISSB}<1T AND PEEK(13562)=B1 THEM POKE 1362, 169:A=USRILD,2,PH+36) :POKE 1585, 7: GOSUB 10

001 POKE 704,C

440 IF PEEK(1558)>240 AND PEEK(1SAZ1=159 THEN POKE 1342, 81:A-USRILD,2,PH+211:PDKE 1584, 11:G0SUB
1000: FOKE 70&,C

450 IF PEEK(1S591<15 AND PEEK{1553)=105 THEN POKE 1563, 145:A=USR(LD, 3, FM+34) s POKE 1507, 7:605UB 1
Q00: POKE 707,C

450 TF PEEK(1537) >240 AND PEEK(1553)=145 THEN POKE 1543, 105: A=USRILD,3,FH+21) :POKE 1587, 11: GOSUB
1000: POKE 707,C

445 REM tf FRINT TIME — CK. FOR TIME LF 12

470 TINE=30-PEEK(19) :POSITION 15,0:7 #6;TIME;" ":IF TIMEC=0 THEM 910

472 REM £ RESET SOUND - HORM ROUTIME &t

473 SOUND ©,0,0,0

475 IF RND{0) 0.5 THEN SOUND 1,0,0,0

480 IF RWD(0) <0, 05 THEM SOLMD 1,7, 12,10

482 REM #% CHICKEN STOMP 3%

485 PePEEK (1554):IF P>15 OR P<13 THEN 500

450 IF P=15 THEN A=USRILD,q,PH):BOTO 500

492 IF FL=I1 THEM FL=I2:S50UMD 0,1&,5,8:60T0 295

494 IF FL=12 THEN FL=I1:S00UND 0,22 6,8

495 REHM ¥x CK. FOR REACHING BOTTOM iz

496 A=USRILD, 0, PMFL)

500 IF PEEK (1560} 2230 THEN B10

505 REM #3% CK. FOR COLLISION 22

510 IF PEEE(332500=0 THEN 410

515 REM #% SPLAT %

520 A=USRILD, 0, Prs31):FOR J=1 TO 3:SOUND 0O, RND {0} $255,8, B:S0UND 1, RMD (0) $255,8,8

525 POKE 704, PEEK(7041+8:F0R I=1 TO 30:MEXT [:MEXT J:SOUMD O,0,0,C:SOUND 1,0,0,0:FOKE 704,40
52T REM t% DECREAGE SCORE - CX FOR O 8

530 SCORE=SCORE-Z0:POSITION 3,0:7 #6;5CORE; ™  ":IF SCORE<=() THEN 702

533 REM #f MOVE UP - RELOAD EIRD - RESET COLL. %t

535 POKE 1350, PEEK (15600 -24: A=USR (LD, 0,PH} : IF DIF>I THEN DIFs=DIF-1

590 POKE 53278, 0:80T0 395

700 REM g% SCORE = ZERO 3%

701 REH TYPE IN INVERSE VIDED

702 POSITION X,2:7 ®6;"CHICKEN'S DEAD"

T4 REH 3% AMBIN ANCE X

705 C=1

706 IF PEEK{1575+C)=0 THEM C=C+1:G0T0 706

J07 IF C>3 THEM C=1

T13 POKE 157&+C, L:POKE 156040, PEEK (15600 sPOKE 155640, 220: A=USR (LD, C, PH+107)

715 FOR J=1 TO &:FOR P=50 TO 40 STEP -2:SDUMD 0O,F, 10,8:FOR I=1 TO &:MEXT 1

716 MEXT P:FOR P=40 TO &0 STEP 2:SOUND O,P,10,B:FOR I=1 TO &6:MEXT I:MEXT PiMEXT J:SOUMD 0,0,0,0
T18 REM &+ MEW HIGH SCORE? 1%

720 A=USR{1546) 1 IF SCOREXHIGH THEM HIGH=SCORE:FOSITION 15,22:7 #6;HIGH

730 POSITION 2,4:7 #é; "press FIRE button™:POSITION 4,7:7 #4;"to play again®

732 FOR [=53248 TO S3251:POKE I,0:NEXT 1:SOUND 0,0,0,0:S0UND 1,0,0,0

735 REH 3% WAIT FOR BUTTON £2

740 IF STRIG{0}=1 THEN 740

745 REM 3 PM GRAPHICS OFF #1

750 POKE S53278,0:POKE 53277, 01A=USR (1546) : G0TO 280

B0 REH *: BE TO TOP - STOP HOVEMENT OF BIRD =2

810 POKE 1560, 30: A=USRILD,0,FH) :POKE 1574,0

815 REW 1% SIGMAL AND INCREMENT SCORE #%

B20 FOR I=1 TO 5:FOR J=10 TO 5 STEP —1:S0UND 0,J,14,8:S0UND 1,J,2,B:NEXT J:SOUND 0,0,0,0:SOUND 1
0, 0,0

B25 A=USRILD,0,PH+5B) :FOR J=1 TO END(0) E30:MEXT J:A=USR(LD,O,PH+Ba]1

830 SCORE=SCORE+DIFE2:POSITION 3,0:7 #4; SCORE; " ":MEXT 1

B40 IF DIF<Y THEN DIF=DIFsi

B4] REM ¥ CK FOR BONUS &1

BAZ IF SCORELBONUS THEN 850

844 SOUND 0,25, 10, 10: BONUS=BONUS+300: P=FEEK(19): IF P<11 THEN POKE 19,0:60T0 848

8456 FPOKE 15,P-10

848 FOSITION BPOS,13:7 ;"1 :BPOS=RAOS+1

830 BOTO 390

900 REM &% TIHE'S P ROUTINE 2%

10 POSITION 5,2:7 a3 "TINE'S P~

A0 GOTO TR0

990 REM f& CHANGE CAR COLDR SUB.1x

1000 CP=CP+1:IF CP=20 THEN CP=1

1010 C=ASC{CS(CP)}:RETLEN
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18 CLS'PRINT@138, "holidas 83" :PRINT" SEE IF
LIDAY DESTIMATION IM TIMEY." AHR AVOID THE HORRORS OF,"
20 PRINTE448. " COPYRIGHT Stk BRAIN 251@32"

3@ PLAY"D1T4VIGEGL 12602l 4V 150000 L 20L4Y25ARAL L 2A0EL4Y 28EEEL 1ZEQ I LAY 2SC020SA03L12E
L402GGLG"

48 CLS6: TIMER=8:DI=588

58 PRINT B4438.CHRSC 128 CHREC 128 ) CHREC 128 3 CHREC 128 3 CHRS( 1238 3 CHRSC 123 5 CHRSC 1
28 2 CHRSC 1285

€@ PRINT TABCADI:CHREC 1228 ) CHRSL 125 ¥ CHREC 1227 CHRSE 128 11 CHRESC 128 2: CHRIBC 128 3 CHR'S

YOU CAH REACH YOUR"."™ HOQ
THE OFEH RORD"™

=i
78 PRINT@SZ.,"T
RINTESLE

28 A=A+CRMDC3E »=2)
28 IFA<ATHEMA=G
188 IFR*18THEMA=18
112 IFCI=ATHEHEFA
120 POKE1Z243+Z, 128
130 C=PEERC 1312+B 1 IFCC X1 28G0SUB238
148
158
166
178
188
198
pal 5]
z1a
2za
Z38
248

FOKEL1Z30+E, &

Z=8: BB+ JOYSTKS B 3—38 )28
IFB<BTHENE=2

IFB>31THENE=31

D= J0%STKEC L >: SOUMDC, 1
FORM=1TODKS : NEXTM

GOTOES
IF C=2GTHENE3®

438, 548, 568, 558 RETURH

258 PLAY"OIL19AGE" :PRINTE®, "BUMP—J0LT". .

268
278
288
230
380
3@
328
33
348
358
3648
378
350

IF D>»32 THEH POT=FOT+1ELSEFPOT=FPOT+3
IF D<=32 THENDAN=DAM+3

IF DAM=>1B80 THEH &s@

IFPOT=>5 THEMZ18

FORN=1TO188: NEXTH: RETURN

FOT=8

FRINTES. "atof !
FORH=1TO1288: HEXTH ' RETLURN
FRINTEA, "ROADP TACKS'. .
IFSF=1 THEN&SA
FRINT"=stop !
SF=1FOR MN=1TO1888: HEXTH: RETURM
FPEINTES, "WASHER EMPTY", .
PRINTE43G.," "

F98 FOR M=1TO01688:MHEKT M:RETURH
480
dig
426
438
448
450
468
478
480
Ci=ls]
=00
510
=28
538
545
ATION! :PLAY "01431T2L 4GGLSCELABE-RAGGF+G"
58 FORH=1TO1088: NEXTH : RN

FORH=1TO16E : HEXTH
DAM=DAM+16: IF DAM=>198THEHMSS0
IF D{32THEH47S

B=B+{RHND< 5 3=3 3

BF=EF+1:1F BF:STHENSSE®

RETURN

EsB+ RNDC S =50

BF=BF+3:IF BP>STHEHSO@

RETURN

PRINTES, "TYRE WORM OUT"; :PRINTE458."
FORM=1TO1888  NEXTH

IFSP=1 THEHET@

SP=1:RETURN

WGV XFGVIIFG”
"y *RETURM

% 12805 CHRSC 1 28 00 CHRSC 128 55 CHRSC 128 3 CHRSC 128 ) CHRBC 1258 0 CHRSC 128 3;

D" s PRINTESE, USTHG "####" ; INTC T~ 183

B1=RMDC 12 0=1 : B2=C CCRMDC 8 3~1 2ELE 2143 0 POKEL 4724R14+A, A2

IF FEEK: &3280802=126THEN PLAY"T12V31BCEBC"

Ce=(C=127)»16:08 C GOSUEZ258,340, 388, 408,

"WATCH OUT FOR POTHOLES!"::PRINT®488." "

KIDS SICK": :PRINTE42E," ";
"YOU'YE GOT A PUMCTURE®
% CHANGE TYRE"; :PRINTE4ZE," "

"STOP TO CLEAN WINDSCREEN™:

PRINTEA, "BUMP ., "YOU'YVE HIT AN OBSTRUCTION."::PRINTR48G," "

CLSB:PRINTEIS2, "HEAD O COLLISION®, "YOU DIED “";DI." MILES","FROM YOUR DESTIMN

568 FRINTES, "YOU'VE KNOCKED SOMEBODY DOMN",*FOLICE CALLED®:PLAY"VILET4FGYIFGY>FG
578 RAN=RNDC4 3 IF RAN=>3THEMFRINT"YOU WERE LUCKY":FORM=1TOS08 NEXTH:PRINTER438, "

T8 CLSA:PRINTEL1SZ, “Y0OU'YE BEEM RARRESTED!. SPEND HOLIDAY IH JAIL"."BETTER LUCK N
EXT YERR!" ' PLAY"03T18BAGFEDCOZTIBAGFEDCOLTIBAGFEDS"  FORN=1TO188 : NEXTH : RN

T=TIMER: DI=DI

PRIMTESS, USTHG " #&###" ;DI P

iy
i

With Keith Brain’s Dragon
disaster game you can
blithely relish all the
catastrophes that plague
the holiday motorist
without even setting foot
on the ferry.

CHRISTMAS 1S traditionally the time when
everyone starts to think about next year’s
summer holidays but not, perhaps, the
pleasures of holiday motoring. This program
will sharpen up your driving skills and remind
you of the sad consequences of bad driving.

As you are driving along a road which winds
at random through the countryside you are
confronted by various obstacles which have
different consequences on the outcome of your
journey.

Your joystick allows you to steer to left and
right, accelerate and brake, whilst the fire
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button sounds the horn and may help you
avoid a problem. With practice you will learn
which obstacles must be avoided at all costs.

Your elapsed time and the distance to your
destination are continuously displayed but can
you get there before the ferry leaves? Did you
remember to take those travel-sickness pills
and check your ryres? Is it worth risking your
driving licence when gou already have two
endorsements? How long must you wait for
the traffic lights to change?

Try it out on your spouse — or your parents
— and you might even persuade them that the
holiday money 1s better spent on a new com-
puter for the kids.

Here are some notes to explain the program
construction and these will allow you to
modify the program to include your own
particular holiday terrors. Care must be taken
when printing due to the automatic screen
scroll on the Dragon. Remember to put the
Print position back to where you want to print
a new road section and that Poking does not

cause a Scroll.

If you really
cannot win then
you can always
change the values
of the variables.

Lines 10-40
provide an introduction to the
game and set the internal timer and distance to
travel. Line 50 prints a blank road for you to
start on.

Line 60 prints a-new road section at a
random Tab on the screen, increments the
timer, and decrements the distance left.

Line 70 prints elapsed time and distance to
travel in the top right-hand corner, then
returns the print position to the bottom of the
screen.

Line 80 determines the random Tab for the
next road secrion. Lines 90 and 100 check that
the road will not overflow the screen. Line 110
tests for the end of the journey.

Line 120 Pokes black — 128 — into the
current Print position to erase the car after
each move.

Line 130 checks for the colour of the next
Print position and, if it is not black, goes to the
consequences subroutines.

Line 140 Pokes random colours in random
positions on to the next road section. Line 150
Pokes the car on to the screen near the centre.
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Line 160 stores the current Print
position then updates it according to
the left/right position of the joystick.
Lines 170/180 stop the car
leaving the screen.
Line 190 checks
the front/back
position of the
joystick to

speed.

2

Line 200 is a
timing loop to change
the speed. Line 210 checks
for the horn.
Line 220 loops back to draw the next
road section and continues the journey.

Line 230 checks if the car has left the road —
note there are two identical greens with dif-
ferent codes on the screen; a green produced

determine |

by Printing — that is, a space — is 96 but a
Poked green is 143.

Line 240 checks for other colours and goes
to various subroutines.

Line 250 is the pothole subroutine. Each
consequence subroutine ends by returning the
Print position to start of bottom line before the
new road is Printed.

Line 260 increments Pot — the number of
holes hit — according to speed. Line 270
increments Dam — damage — if speed is high.
Line 280 checks for excess damage. Line 290
checks for excess potholes. Line 300 gives a

time penalty. Line 310 resets Por. Line 320
covers the consequences of excess Pots.

Line 330 is another time
penalty line. Line 340, the
puncture subroutine. Line 350
checks for a previous
puncrure.

) Line 360, stop to
o change wheel. Line 370
records the SP — spare —
used: time penalty. Line 380 is
the washer subroutine.

Line 390 is another time penalty.
Line 400 is the bump subroutine and
line 410 is the time penalty.

Line 420 contains the damage subroutine: it
checks for excess Dam. Line 430 checks speed.
Line 440 produces a random skid across the
road. Line 450 increments BP — bumps —
and checks for excess.

Line 460 returns to the road. Line 470 gives
a bigger skid at high speed: line 480, a bigger
BP increment at higher speed: check for
excess. Line 490 returns to road.

Line 500, tyre worn out. Line 510, another

time penalty line. Line 520 checks if the spare
tyre has been used. Line 530 records that a
spare tyre has been used. Line 540 is the
collison subroutine — always fatal.

Line 550 starts new game. Line 560, acci-
dent subroutine: police called. Line 570,
random chance of getting off. Line 580
signifies arrest, and starts a new game,

Line 590 is the traffic lights subroutine.
Line 600, the random time for waiting on a
red light. Line 610, amber traffic light. Line
620, green traffic light.

Line 630 is the crash subroutine; it
increments Dam and checks for excess. Line
640 is the time penalty. Line 650, if the spare
tyre has already been used, gives the distance
covered before end.

Line 660 is the fall-apart subroutine and
gives distance to walk home. Line 670 checks
for time when the end of road has been
reached. Line 680 if not excess, then
congratulations. Line 690, new game. Line
700, the consequences of running out of time.
Line 710, new game.

For those without joysticks, insert

1D=10

and alter lines 160, 190 and 200 to

160 Z=B:BAS INKEY$: IF BA$"" THEN 170
ELSE BA = ASC(BAS):
B=B+{[BA=8)-(BA=9)

190 SOUND C,1:D=D+(10*{{BA =94)
-{(BA=10)})):FOR N=1 TO D*5: NEXT N

200 IF BA=32 THEN PLAY“L4T10V31BCBC'":
BA =0:GOTO 60

The left and right cursor keys will now
move you left and right, and the up and down
cursors accelerate and brake. The space bar is
the horn.

618 PRINTR3IZ.
G28 PRIMTREIE.

" AMEER "
L1 Gi‘eEEHII

»1aE THEMSES

HE DOCKSIDEY.

1868 : HEXTH: RLIM

728 PLAY"GELAGGLABR-FAGGF +5"

598 PRIMT®@, "TRAFFIC LIGHTS"
E08 PRINT"RED" : FORN=1T0( RHD: 2008 )+S68 ) HEXTH
tFOR M=1TOSE0 : MEXTH

PRIMTR4EG, " ")
638 FLAY"0LL2ACDDT »CoDDT< oD

PRINTERE, "CRASH" ;

G468 FOR H=1TO1&8E : HEXTH: RETURH
538 FORN=1TO1@868 : HEATH: CLS7 : FLAY"05TSAL 1 B-A+E~A+B~A+E-~A+B-A+B-A+B~A+B-H+"

192, "vOL HAYE REUM OUT GF TYRES!."YOU CAM GO MO FURTHER".

LES", "FROM viOUR DESTIMATION" :FOR M=1TOSH80: MEXTH : RIUM

6E8 CLE4:PRINTEIS2, "YOUR CAR HAS FALLEM APART".(S@@~DI ;" MILES TO WALK HOME":PL
AY " 04Y31T1IS5BAGFEDCO3BAGFEDCOZEBAGFEDCOIBAGFEDCT2ZL1C" : FORM=1TD1886 : NEXTH : RLM

67@ IF TJIBEB THEM 7REFORM=8TOS: CLESH: FORM==1 TOZEE : MESTHM : MEXTH

688 PRIMTE266, "CONGRATULATIONS" , "YOL’' YE REACHED YOUR DESTIMATION IN "iT:" MIHUTE
ﬁqa FLAY"OZTSCCCEEESGGL 1030 : FORM=1TOS8A : MEXTH : RLIM

VA8 CLZ4:PRINTR1IS2, "¥0U DIDH'T MAKE IT OW TIME"."YOU MISSED THE BORT","CAMP OM T

"BETTER LUCK HEXT YEAR!"
718 FLAY"0ST1688BAGFELCO4T<BAGFEDCO3T<BRAGFEDCO2T<BAGFEDCOL T<BAGFEDTILIC" : FORN=1TO

‘FOR M=1TDS98: MEXTH: RETURN
PRINTR488, " "

:DAM=0AM+2@: IF DRM=
PRINTER
"YOU ARE STUCK ":DI:" MI
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Seize power in your own
banana republic with Boylen
and Harvey’s game of
subversion for the Sharp.

FI. SHARPIRO is an independent country
situated somewhere in the Caribbean. The
capital, Diaz, is the only city.

The country is run by an evil dictator, Dr
Emmanuel Jesus Ratok who runs the country
for his own benefit. Ratok grows richer and
the country grows even poorer.

He rules with a fist of iron in a glove of steel;
all opposition is crushed by his sadistic army
and police.

As leader of the newly-formed El Sharpiro
Liberation Organisation — ELO — you have
vowed to rid your homeland of this evil dictator
and hold free elections for the first time ever.

As Dr Ratok has made himself president for
life the only way to get rid of him is to stage a
coup and depose him. To do this you must
capture the army barracks and get a bazooka to
knock out the only tank that guards his palace.
To capture the barracks you must have auto-
matic weapons and enough men to use them.
The only place with the number of weapons
you need is the police station. You must liberate
the freedom fighters languishing in the state
jail to get the number of men you need.

You can also capture the TV station and the
bank. Until you capture the bank the president
can use its funds to hire mercenaries. All these
buildings are ringed by guard towers and it is
very risky to attack the building without
destroying its guard tower first.

To destroy the guard towers you need to
buy some dynamite from your. friendly, rich
dealer in death and destruction, Adam
Khagosshi.

The towers are randomly numbered and,
with luck, you may just get a quick look at 2
secret map with locations on it. It may help
you get some of your men our of prison if you
have a boat. You can also free some of your
captured lieutenants who are held in the top-
security wing by buying a helicopter if you can
afford it. If you attempt an escape by sea a
rope may come in handy.

Kidnapping is another way to free your
friends and increases the fighting fund. If your
popularity, U.S. backing, ELO membership or
number of lieutenants fall below one your
coup d’érat has failed,

The opposition consists oft Dr Ratok — the
president; General Jung — the chief of staff;
Lt Lapidus — chief interrogator; and Sgt
Sadoul — the executioner. There may be other
characters that may become invelved — they
may help you or they may help the enemy.

ELQO membership is restricted to a maxi-
mum of 300 until you liberate your men from
prison. You may not have more than 20 lieut-
enants, The maximum number of safe houses
is 30. You may purchase hand-guns and rifles,
but the minimum order is 300 — in order to
get your discount. These will increase your
attacking power. You may not visit the same
location twice in a row — bad for security.

You and your men face a powerful and ever-
vigilant enemy, the fight will be long and hard
with little chance of suceess. We, the people,
wish you luck.
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The main v;rfabfes,

Bazooka

Bank

Boat

Dynamite

RMD. Price of dynamite
ELO membership
Enemy strength

Failure flag

Food

Prision guards

Gold bars

RND. Price of hand-guns
Helicopter damage
Helicopter

Hostages

Jeep

Location

Palice station

Paolice numbers

Prison

Popular support

Map

Input move

ELO fighting fund

Number of moves taken
Number of lieutenants
Number of safe houses

Saves number of last move
RMND. Price of rifles

Radio station

Number of ropes

Ransom

Tank

TV station

United States friendship
Video recorders

Poke to screen

Tabset then variable used to Poke
screen address — introduction




AES SPECIAL

JP DETAT

Xm35248x Zm T FRINT " IESBEARER" s TAR (2
PRINFTABLZ ;" M
PRINYTTAEC(2ZN:" e ————
PRINTTABCZ) 1™
PRINTTABLT) ;5
FRINTTABIZ)
PRINTTABCI)
]'CI(H-] FOSOC0E NEX T E=la Y386 GOSURLS
370 la'Jﬁl'J 19 I=bT s Y=IT 1 GLSUBL Y
GUSURLY

it &

<R R,

LA
fFrpoooDOooo W
-

43

-
£
5
&
r
&
™
1

Im¥41¥uS7 61 GOGLBLG: Zug
1% FOKE (X+¥) . I s RETUEN
FORZ=1T Dmoo NEXT:

BOEL
=36 6: GOBURZ A ¥ =406 1 BOSURS,
¥e S GOTURES
Y=I%h: GOSUBSS
¥ B A GOSUETS
YmidZ3: GOSUETS
Y¥uI30a GOEUBSS
Y384 GOSURTS
FOSUBTS; Y= 430 GOSUBSS
SOSUBTS: Y=352: G0IUBI4

Y=454: GOSUE
¥uid43 GOSURS

¥ =350 GOIUBS

YuIF5: BOSUBT OSUBZ4: GOTO3S
PEKE'H:O‘-'J Z: TERMFD7: MUSICPCR1 Y RETURN

FRINT ZOSEannanEan: M e el
FRINT*™ LI T Nad "

PRINT® T b 1 BT

DEF FHA (K o1+ INT (RMND (4} 0}

DIMCS {21, D8 {2} : FORA=1 TOZ1 READCS (A} : READDS (A ) : NEXT
DIAHE {4} : FORA=LTDA : READHE (A s HEXT

DIMIME G343 TWE (42 : FORA=1TO4: READINS (4 : READTHE £A) s HEXT
DINTRO13}.PTEIZ), DOIZ) tFORARITOL S TROAY=1: NEXT: FORA=1TOLS
BaFNA{135) : IFPT (B} >OTHENA 4

PT{B)=A; REXT

DIASH {0} cFORTI=1TO10: NE=10

HO=FHA (300 : IFSH (HO Y =1 THENAT
SHIHO)={:NEXTZ:DIMTNIIT)

DIHAAS (5] : FORE=1TOS: READANS (E) t NEXTE t M= " YourBan

“iHE®="Your Men have "

W= FE=50 EL=1 L =15y M=) 000 Fed0: ESeP000 s PLs 1000 MV et T ] @ Gl
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PRINT"SRECESTKHAGOSSHI GLOBAL ARNS SALESORITTOICE Dimcount for S00+Guns®
HA=FRA {51+ 52 RT=FNA L10) « 102 DY=FrA [100) + 1001 RORERG (50} +50; PEINT
FRINTEC1)%; THEL2F pHA = ChB:FRINT= (2] Rifles';RI;" sacho"
PRINTY [3] Dynamite”:DY “:PRINT [4] Rops™:R0; ~
'OU CAN'T AFFORD 177 1F (HE>O) + (MY <3500 THENASD
FRINT®BE2] sSPECIAL OFFERE Ex~U.5.Armu®

PRINT® S=Helicopter {low Hileagpeis®

FRINT"DL4] Mothing™: FPRINT®E Which Ites Mould You Like te BuyS:GOSURATI
INFUTAR

1F CAB=1) B (FY= SHARI0N) THENPR INTSAS : M= HY =HY-HASZ00: GOTO%S

1FAE= 1 THENFRINTNS 1 BOTOS5S

IF (AESZ) B {HY= 3RT3300) THENFR INTSA8 W= My smY =R E300: BOTOS9S

IF A2 THENFRINTHE: BOTOZ0S

1F (A=) & (PYm DY THENER INTEAS: AYSHY DY : DT=DT=1: GOTOS94
IFAB=ITHENPRINTHS: BOTOI9S

IF (AB=4) w (M= SR0] THEMFR INTEAS: MY =HY R0 RP=RP-1 : GOTOS04

1FAB=A THENFRINTNS : BOTOER6

1F (ABmS) & (PTYs - XN00) THENPE THTSAE: HY sty =I500; HE= 1 1 GOTOT94
1EAE=STHEMPRINTHE: BOTOS 94

BOTO&S

FRINT "ZEEEThe Block Marketeer Offere”
IFFOROTHENHINA (300) 1 SP#="Hoae Food™: QOSUB4AZ1 IFARR Y " THENF D=FD=-1
1FFilt=3 THEPEIERA L1 000) ESPE="Your Radios™i GOSUB4AT: IFAs= =Y = THENRD=
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GOTOZT &

PRINT“BIZ":M; * Dollars for "i3Fs

PRINT-EEEIwhat About 1t":S0EUBLLHE

IF Atim = i THENRTY =Y -+112 FE TLIRN

RETURN

PRINTHS: “is Tald That There fro™iS

PRINTENS; “ in the d-ea. Will You Take AETION®

GETAS: IFAS=" "THEN4 &S

IF [AS==¥5 ) + (g™ ™3 THEMRE TLRH

PRINT"¥ou Could Becose BORING' | PEESS YorN-1G0TO458

PRINT™ * SELECT NUMDER THEM FRESS CRE#*:RETURN
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GAMES

SPECIAL
_—1
B -

Figure 1. Top line shows two of the keys,
bottom line shows two of the locks.

PROBE IS A game program for the ZX-81 with
16K RAM that requires equal measures of
luck and skill for it to be completed in the
minimum number of moves. The essence of
the game is to fir seven keys, which are all
different, into the correct locks in the mini-
mum number of moves.

The game is original, and was first
developed as a board game to rival the popular
game of Mastermind. In its original form the
keys consisted of a combination of pins
mounted on a shaft, which were tried at
various positions on the board to penetrate the
locks which consisted of plates with holes in
designed to fit specific keys. Its advantage over
Mastermind is its self-scoring ability, that is, a
passive opponent is not required to report the
success or failure of each move.

A second version of the board game was also
devised so that a second player could actively
participate. This version had locks on the
opponent’s side of the board that were the
reciprocal of the player’s own locks. Un-
fortunately the screen size on the ZX-81 is too
small for this second version of the game.

The basis of ZX-81 Probe is that a key with
up to three pins on it, can have a possible
seven combinations.

If we have seven keys we only need seven
locks to complete the elements of a board
game.

If it is imagined that the keys are pins and
that the locks are holes, it will be seen that
most keys will fit into more than one lock, as

C{H) A counter used to locate the printing
of copies of the key above the lock
when it has fitted.

K{H) A counter used to locate the printing
of copies of the key below the lock
when it was tried and failed to fit.

FIP} Flag to indicate whether a particular
key P has been placed on the board.

Hi{H) The number of the lock in position
H.

P{H) The number of the key in position H.

L(P} The last location of key P.

H The lock position.

P The key position.

Variables used.
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FIND |

The object of this game is
to fit seven keys in seven
locks in as few goes as
possible. How good a
cracksman are you?

shown in figure 2. However, if all the keys are
to be fitted, the correct key must be found for
each lock.

The cbject of the game, therefore, is to fit
each key into its correct lock. The game is
initially set up on the screen like this. First,
the keys are ser out in sequence along the
bottom of the screen and each one is
numbered from 1 to 7. Next, the locks are
shuffled by the computer, layed out across the
centre of the screen, and then covered by a
grid or shield so that the player cannot see the
sequence. The beginner’s game leaves the
shield off.

A prompt — K? — appears at the bottom
lefi-hand corner of the screen, asking for the
number of the key to be played.

This is followed by a prompt asking which

Figure 2. As you can see, some keys would fit

mare than one lock.
lock the key is to be tried in — L2. If the key
fits — and remember it need not necessarily be
the correct fit — the display will change as
shown in figure 3.

If a key does not fit, the key stays put.

Several moves later you may conceivably get
to the stage where, say, key 2 has been fitted
into lock 1 and key 3 into lock 6. Key 4 has
failed to fit in any of the remaining unoccupied
locks.

To find a home for key 4 it is necessary to
move one of the other keys which must be
occupying key 4's proper lock. The best
chance of fitting key 4 is to try locks 1 or 6.
Let us therefore try it in lock 1. To do this we
must first move key 2 somewhere else, say lock
7. Therefore input:

K?2Le7
This fits and therefore leaves lock 1 free to ry
key 4 in it. Therefore input:

K?4L71

The game continues in this manner until all
seven keys have been housed. When this point
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is reached your score is printed at the top of
screen; the lower score the berter.

You cannot place a key into a lock that is
already occupied. Keys always retain the
number they are given at the start of the game,
they do not adopt the number of the lock they
are fitted into.

A key must always have a home either at the
bottom of the board or in the board, it cannot
be pulled out of a lock and left out, it must
find a new lock to fir into before vacaring irs
current position,

As for the program irself, lines 20 to 160 put
the key, mask and lock shapes into their
respective strings. Lines 170 to 190 allocate a
position to each of the locks before they are
shuffled by lines 200 to 250 into a random
sequence. After shuffling they are sent off for
the printing of the board, and all the keys,
locks and key numbers.

Line 253 jumps the printing of the screen
over the locks if the beginner’s game is being
played. Lines 500 to 520 ask you to enter the
number of the key to be moved and the
number of the lock it is to be tried in. Line 525
stops you trying to fit a key into a lock that is
already occupied.

Lines 530 to 590 are a logic gate and judge
the compatibility of key and lock. If they are
compatible then you jump to line 620, Lines
600 and 610 are used, if the key and lock are
not compatible in which case a counter K(H)
is incremented by two so that the not-fit
marker is printed in the correct position.

Line 620 increments the fit marker for
printing. Line 630 checks the flag F(P) to see if
the key P has previously been fitted. Ifit has, a
different print routine has to be used. Line

Key 1
Lock1 Lock2
Key 1 Key2
Figure 3. Key 1 is shown above lock 2 which
is blanked off to show that a key has been
fitted.

Probe flow chart.

640 sets the variable L(P) equal to the board
position for key P.

Line 650 sets the flag F(P) equal to 1 for key
P showing that from now en that key is in
play. Lines 1010 to 1050 print the locks, keys
and key numbers. Lines 1100 to 1125 are used
when a key has been fitted. Line 1105 prints a
solid blank over the lock to show that it is now
occupied.

Line 1110 prints the key over the lock using
counter C(H). Lines 1120 and 1125 print a
mask in lace of the key that was at the bottom
of the board. Line 1130 sends off for checking
to see if all the keys have been fitted.

Lines 1200 to 1220 are used when a key was
tried and failed to fit, in this case line 1210
prints a copy of the key below the locks to
show that it was tried and failed. Lines 1300 to
1337 are used when a key is moved and fits
into ancther lock on the board. Line 1310
prints a screen over the vacated lock to show
that it is now empty.

Line 1320 prints the key above the new lock.

Line 1330 prints a solid blank over the new
lock to show that it is cccupied. Line 1335 sets
the variable P(L(P)) to 0 indicating that no key
is firted in that location,
Line 1337 sets the variable L(P) to the value of
key P. Line 1500 to 1515 tests to see if all the
locks are occupied. Line 1502 is used to up
date P(H) with its new key. Lines 1505 to
1515 checks each lock in turn.

Lines 1517 onwards count the number of
goes taken by adding up the counters C( ) and
K() and dividing by two. Remember the
counters are increased by two each time. [l
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Genie I

Tried amd trusted! — The Genie I is stll one of
Britain's best-selling small computers, with over
14,000 scld, and it's easy to see why! Software
compatibility with Level 2 BASIC meems there
are literally 1000's of programs on the merket
ready o run on the Genie, including
educational, leisure and small business
applications. It's easy to expand, with a vast
remge of accessones to perdorm many functions
— you only have to read this ad!

Genie [ is the idecl computer for the first ime
buyer, to use at home, at school or al woik. The
simple BASIC language enables you to write
your own programs with ease, and the
Microsoft Extended BASIC offers many
powerhyl extra features.

S0, if you are net lucky enough to own a Genie
I or it you have a less powerful small computer
and want to upgrade, go along to your local
Genie dealer, or phone us for advice. It could
be your first step info the enthralling world of
microcomputers.

Genie I

Equally popular end totally reliable! — The
Genie I is o breakthrough for small business
computers. Homessing all the advantages of
the Genie I, including its low price, Genie II
adapts perfectly to commercial functions with
the addition of the following fectures:

# Numeric Keyboord # Specific Business
Commands #Four User-Definable
Function Keys # Expandable via the
scone (Genie peripherals # Extension to
BASIC.

Genie [l is an ideal, first-entry, computer for the
small business. Comer shops, professional
practices and small manufachrers can all
benefit rom a Genie [ business system. For
turther advice, see your local dealer, or contact
us direct!
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Why not spend Christmas with the
Genie Family!

Our ingenious range of small
computers, accessories and software
make ideal gifts for 1st time buyers

PRINTERS
The EG 3085 is quiet, fast and efficient.
Printspeed is 100 characters per second
and printing is bi-directicnal at 80 or 136
characters per line. Suitable for use with
other systems, it has three typestyles,
adjustable pin or Ihction feed ond single
sheet or roll paper facilities. £425 plus
VAT.

If you don't want to pay that much for a
prnter, consider the EG B803. It doesn't
match the EG 3085 in certain creas, but
you will still get 100 c.p.s. bi-directional, @
remge of character styles, forwerd cnd
reverse feed and pin/frction feed, with 96
characters emd B4 graphic pattemns.

£235 plus VAT m

BROTHER HR-1
Daisywheel Printer

You can now buy a superior daisywheel
printer for a price only previously associated
with dot matrix modals.

The Brother HR is an enticing addition to
your system. It has a print speed of 16 cps,
1ange of 8 typefaces, and a choice of two
models with either parallel or RS232
interfaces.

Reliability, durchility and attractive
appearance make the Brother HR-1 prabably

or committed hobbyists!

the best printer buy this Christmas!
£650 — VAT |

EQUIPMENT COVERS

Beat the dirt, coffee spills and sticky
fingers when your computer and manitor
are not in use with these top quality black
leather covers.

Genie CV1 £5 plus VAT.
12" monitors CVE £6.20 plus VAT.

9" monitors CV3 £4.20 plus VAT,

GENIE MONITORS
Two good performance, low priced 12"
moniters, either to maich your Genie or
compatible with a wide remge of other
systems. Good resolution and bend width
and, of course, they free your television

sel for the other type of programmes you
like to wetch!

The EG 100 12" in black & white costs
£69 plus VAT.

The EG 101 12" with green phospher is
£79 plus VAT. —

Aygilable in 9" and 12" sizes, with white,

green or amber display, Lowe AV.T.

monitors are study, attractive, easy to

operate and e an eqasy VIew screen

with smoked emfi-glare display filter.

Compatible with most populor micros on

the market. From £75 plus VAT.

HIGH RESOLUTION

GRAPHICS

Increase graphic resclution capabilities on '
your (Genie seventy-three fold with the -
LE18 HI-RES unit. It offers bit image

graphics of 73,728 points, a resolution of

384 x 192, emd uses a separate 16K ot

video memory to achieve its resolution.

Graphice are intermixable with text or

exdsting pixtel graphics, and animation,

reverse video displays and use of

programmable graphic characters are

possible. £86 plus VAT.

TECHNICAL MANUALS

Full technical deidils of Genie Hardwere

(all you ever wanted to know about

Genie).

Genie I/TT Technical Manual

£10 - No VAT.

Expander and accessories (EG3014)

£10 - No VAT.



EXPANDER BEOX

The updated EG 3014 expender box
allows for up to four disk drives with
optional double density. It connects to a
printer, or RS 232 interface, or S$100 coards.
Not bad value ot £180 plus VAT

(16K version) or £200 plus VAT

(32K version)

*The EG 3014 will work with TRS 80

by using the EG 3023 Tandy Adaptor.

DISK DRIVES
If you want fast, reliable program storage,
true random access file handling end
access to many computer languages, we
can meet your needs. The EG 400T
provides storage of up to 184320 bytes
per floppy disk and comes complete and
tested, in a stylish colour matched

cabinet. £220 plus VAT.

The EG 401 AT offers dual disk drive with
368640 bytes of useable storage and
comes complete with a power supply

ready to connect to cn expander box.
£365 plus VAT.

DOUBLE DENSITY ADAPTOR
Allows the use of standard minidisk
drives in double density, with virtually
double the storage capacity. The EG 3021
is equally at home in the Genie or TRS-80
expander boxes.

A double density disk operating system
will be needed, such as smallLDOS
provides. £72 plus VAT.

small.DOS

Powerful, yet reasonably priced, the
Genie smalLDOS contains 21 librery
commeands, 7 utilities, LBASIC, disk basic
and bags of information, including a
reference manunal and 40 page beginners
quide to disk usage. £35 plus VAT.

BUSINESS SOFTWARE

Specilically written for the Genie II computer,
with disks and a suite of packages from the
renowned house TRIDATA. The suite inclhudes
SALES LEDGER, FURCHASE LEDGER,
PAYROLL and STOCK CONTROL. Each
package is a very reasonable £175 plus VAT.
Full details on request.

DA

Chesterfield Rd.,, Matlock,
Derbyshire DE4 SLE.
Tel: 0629 4995 Telex: 377482 Lowlec G

EG 3203 TANDY-BEASHER
If you are a TANDY user, read on! The EG
3203 is bus converled to allow Genie
perpherals to be used with Tandy Model [
computers. £18.40 plus VAT,

(Just in case there might be a few stremge souls
who wont to convert in the cpposite direction,
there is the 50/40 converter which generates a
Temdy compatible 40 way bus kom a Genie.)
£34 plus VAT.

FRED MUSIC SYNTHESISER
Beethoven might well roll over at this stereo
music synthesiser, it can produce six
simulianeous rotes over the whole audio range
and provide sound effects. FRED comes
complete with a software compiler, full
instructions and a demo tune. It is simply
plugged onto the Genie 50 way bus emd has two
outputs for an audio amplifier. £51 plus VAT.

EG 3016 PARALLEL PRINTER
INTERFACE

The EG 3016 is a simpler intedace allowing a
Cenfronics parallel compatible printer (EG 803,
EG 3085) to be connected directly to the Genie
keyboard without the need for on expander
box. £38 plus VAT.

BUS EXTENDER

A most useful accessory, allows two bus using
devices to be connected simultanecusly to the
Genie = when using the Hi Res and expander
for instemee. £21 plus VAT,

EPI, EP3

Genie | and Genie IT have ROMS offering
13.5K BASIC are custom written extensions
contained in EPROMs. You can chonge these
as follows:

EP1 Adds all Genie 1 software facilities to
other Genies, lower case driver, machine
lemguage monitor, renumber focility, keyboard
repeat ond screen prnt.

EP3 Has HI-RES driver software with 10 exira
HI-RES commands which prevent need to load
HI-RES softwore from tape. All at £12 plus VAT,
For Video Genie Systems, the LE-19 connects
direct to the Genie bus and allows one of these
EPROMs to be fitted extemally. £26.50 plus
VAT,

SYSTEMS DESK &
Even a compact
meodular computer 3
systemn like the Genie
benefits from being
used on a custom
designed system desk. §
The SDI system desk
is designed to
accommodate a
complete Genie System
and has a special
upper shelf to support
the display monitar at the hest level The dask
is flat packed for easy delivery

and finished in attractive

teak and charcodl colours. £81.40 plus VAT

) SPECIAL TECHNICAL GENIE
HOT - LINE ON 0629 4995

for ail your reckescal adwice and service Dack- P LR Ay
aspect ol the Corae system direc ram 26 e xperls’

/4

Please send me details of my nearest
Genie dealer 0 OR The following items:

| Address

Colour Genie is the laotest piece of personcl computer
magie from Lowe Electronics. Remarkably compact in
desigm, Colour Genie is a powerfal piece of new
technology which combines all the bed fectures of the
popular Genie 1; 16K RAM, 16K BASIC BOM, and
full size typewriter kevboard, with the addition of vivid
colour, high resclution graphics, 3 channel sound and
40 x 24 screen format — a new dimension in home
compubng!
Put one in your living scom, connect it to a standard
colour TV, and you will be amazed of the worlds that
open up for you and your family!
For children and adults, Calonr Genie provides an
ideal intreduction to computer programming. If you
femey a spol of intergalactic travel, or a batlle for the
planets, Genie will lay on the kransport. n you get
tired of the kids beating you ot Space Invaders, you
oan always um their alention to schoolwork. Genie
makes that fun tool You can lecam typing, a foreign
L:f:lguuge, or simply keep your household accounts in
et
O course, Colour Genie is only one of a number of
home computers you could consider buying; however,
the £199 price tag gets rid of some of the opposition,
as do the B4 present and 128 programmable graphic
characters! 8 exciting colours leave a faw mere
stonding; emd four function keys with a built in power
supply put Colow Genie way out in front!

ACCESSORIES

Golour Genie can be supplemented by a large range
of optional extras. There is an atfractive matching
casselte recorder on which to stove your own
programs, of play pre-recorded software. Joysticks are
available for popular video games, and a position-
detecting light pen to heighten your colour-graphic
creations. If you want to put your machine to work in
your business, it can be expanded by a 16K RAM
card, and connected to a guality matrix printer via the
printer interfoce and cable.

SOFTWARE

Colour Genie uses a Z80 central processing unil, and
is fully programmable in Mivrusogt mmlq the
most popular home computer language in the
Westem Would!

MUSIC

Colowr Genie contains o FULL MUSIC
SYNTHESISER, which will generate a remarkable
range of musical sounds through your T.V. speaker, in
a variety of pre-zetiable lempos.

I enclose 30p p & p for Genie Colour Brochure O

Mame

YC.12.82
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IN THIS VERSION of Breakout, a machine-code
subroutine has been used to move the bat. The
mnemonics for the machine code are included
so thar if anybody wants to convert the game,
they should be able to. Peeks and Pokes are all
explained in this program.

The screen starts at location 7680 and
finishes at 8185. The top right corner is 7701,
and the bottom left corner is 8164. The colour
memory map starts at 38400 and goes on ro
38906. The top right location is 38421 and the
bottom left location is 38884,

If any other Vic owners have memory expan-
sion above the 3K RAM from Commodore,
then they will know that the screen relocates to
4096. This means thar using the character
generator is not possible. To overcome this
you must type the following:

POKE 648,30: POKE 642,32: POKE 36869,240;

POKE 36866, 150: POKE 0,108:POKE 1,0:

POKE 2,192:5Y5(0)

This relocates the screen to 7680, and Basic
starts above it. This leaves the space from
4096 to 7679 free for the character generator.
SYS58276 resers all variables including the
memory pointers without altering the program.

In line I, Gosub 4200 initialises the machine
code: 0 and 1, the free locarions in the zero
page, contain the value of the key pressed.
Location 673 contains a routine which checks
for all the bricks gone. At 674 is the last
position of the bat. The 675, 676 Pokes
indicate the key pressed — 675 for Z key, 676
for C key. Peek (197) returns value of key
pressed.

In line 2, R1 ro R4 are screen control regi-
sters. The 83 designates voice number 3, V is
for volume, In line 5, V + 1 sets screen and
border colour to orange and red. The sixth
line’s T(I) colours the layers of bricks: it can
be altered for random colours. Goto 2000 this
is the start of instructions.

In line 10, Y gives the vertical position of
the ball; DY gives direction, that is, -1 is up, 1
is down, SC is score and HI is high score. In
line 11, SC is reset. The level prompt indicates
the number of bats; level 1 is one bat and level
4 is four bars. A null input sets the level to 4.
At line 12, C is the counter for the number of
bats used. The top lefi-hand corner of the
screen is 7680. Character 224 is a reversed
space, that is 96 + 128. The border around
the screen is dealt with in 13. A reverse
graphic is indicated by 208. A% is used for
random colour. Location 38400 is the first
colour location on the screen. Graphic 207 is a
reverse space.

In line 15, 8164 is the bottom lefi-hand
location of the screen. The corresponding
colour memory map is given by 38884. In line
19, the loop I determines how many layers of
bricks and their position; in this case five
layers starting four lines down from the rop of
the screen. The loop J determines how many
bricks in each line, in this case 20. At line 30,
the graphic character 204 is a reversed space.
In line 75, X is the horizontal position of the
ball — graphic 81 — and Y is the vertical
position. The Y walue is multiplied by 22,
because the screen is 22 characters wide.

In line 110, SYS 680 calls the machine-code
subroutine to check which key, if any, has
been pressed, and if so, move the bat. Line 180
rubs out the ball. The lines from 190 to 220
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You have to stay on the ball if you want
to break through to higher scores in
John Cullen’s Vic-20 version of the
famous arcade game.

e

oA
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work out the new position of the ball; line 200
checks if the ball is at either side of the screen,
and if so, reverses direction. Line 220 checks
whether or not you have missed the ball. Line
230 checks new position to see if' it is occupied
by a brick. Line 240 checks if the ball has hit
the bat or got to the top of the screen. Line 250
turns off the sound. Line 255 checks to see if

Il" ‘W’""" 5 )

all the bricks have gone with SYS 736, the
second machine-code routine. If all the bricks
have gone, then location 673 will contain 1,
otherwise a 0. Line 260 calls machine code to
move the bat. The speed of the bat is control-
led by the number of SYS 680 commands
between lines 75 and 260. Line 300 controls
sound effects if the ball is missed.

LDY # 50242 DEY

LDA# 32 LDA(I), X
STA($1FCD)Y CMP$02A4
STA($1FCE), Y BNE B
STAI($1FCF),Y CPY # 19
LDX# 00 BEQ B
LDA(,X INY

CMP$0A3 LDA# 224
BNE A STA($1FCD)Y
CPY # 02 STA($1FCE),Y
BEQ A STA($1FCF)Y
NB: Numbers after the hash are decimal
Mnemonics for the machine code.

STY$02A2 LDX# 00

RTS LDA($1EQD), X
CMP# 204
BEQ A
INX
CPX# 255
ENE B
LDA# 01
STAS$02A1
RTS




Line 310 takes one off the counter and if you
still have a bat, Resets direction counters
Y and DY, X and DX. Line 320 gives control
to line 465, when all the bats are gone. Lines
400 to 418 control the display if you ger all the
bricks. The registers R1 to R4 are used here,
to give a display. P% is the extra bonus you
get, depending on level and final score. Line
470 clears the input buffer — 198 — and lines
471 and 472 check your answer to the prompt.

Line 1000 generates random X and DX
values. If DX equals —1, ball goes left, if DX
equals 1, the ball goes right. The instructions
are at lines 2000 to 2085. Line 3000 calculates
the score per brick and can be altered to give
different values as wanted. Data containing
machine-code routines in hexadecimal are con-
tained in lines 4000 to 4015. Lines 4200 to
4265 are the Basic loader for machine code.
Machine code is stored in free memory loca-
tions from 680 to 755. Locations 673 to 767
can be used to hold short machine-code
routines.

1 GOSUE4288:FOKER, 197 -FOKEL . 8 POKEST3:8: FOKEATY. 18 : POKESYS. 33 FOKEETS. 34

2 X0k SR - R1=36864 - R2=R1+1 RI=R24+1 (R4=R3+] 1 S3=3E876  V=53+2 1 52=53-1

S PRINT"JA" :POKEY+1, 138 :

& FORI=3TOF:T(Ix=] HEXT:GOTO2088

18 POKEV+1,138:POKEY, 15:Y=26: DY=-1GOSUE1BE66 : PFRINT "J8" : IFSC>HITHENHI=SC

11 SC=8: INPUT"LEVEL":L: IFL<10RL>4THENL=4

12 C=L:PRINT"" :FORI=7ESA+22H2TOc80+22%2+21 : POKEI . 224 : NEXT

13 FORI=3T022: POKEFEOG+224] . 268 AH=RNDC 1 3%7+1 : POKE2L400+22% 1, A POKEF7@1+22%1, 2
a7

14 POKE3B421+1%22, A% HEXT

15 FORI=ETO21:FOKES164+], 207  AX=RMOC1 >%7+1 : POKEISB84+], AN HEXT

19 FORI=3TO7 'FORJ=1TD28

38 POKEVES@+22%]+J, 204  POKESS40G+22% [+1. T(L 2 - NEXTT, I

79 POKE7G8O+R+224Y .81

ﬁaF‘EgE;g:SEGRE- "SCIPRINT ""PEBERBRRENERH] : "HI "sIRBBRBICHANCES T

188 POKETESE+M+22¥Y. 32

H=H+DE

208 IFA<20RH>13THENIK=-1X: POKESS, 226
218 W=Yy+DY

228 IFY=22THEMZG8

238 [FPEEK(TESB+X+224% )=CB4THENDY=1 : POKES3. 230 POKETESE+H+22%Y, 32 : GOSUE3600

248 [FPEEK (7TOZ+H+228Y 1 =2240RPEEK (TEDE+ K+ 224 Y ) =224 THEMDY=-T" : POKES 3, 248

250 POKESZ.@

255 IFSC2198THENSYST 36 : IFPEEKLET 3 =1THEH4B8G

268 SYSESE:GOTOFS

388 POKEY.15:FORI=230TO1EBSTER—. 15: FOKES2-1 - [ : HEXT ' POKESZ~1.8

318 C=C-1:IFC>BTHENY=28 :DIY'==1:GOSUE1 6868 : GOTOFS

328 GOTO485

488 PRINT"T':POKEN+1, 27 :FORI=188TOZ4AB5TEF. 5: POKES3, [ *AX=RHOC1 ) %S65+1

485 POKEVEEB0+AN. 168 : POKEZS488+A, INT(RMDC 1 Y875 +1

418 HEXT:POKESS, B PH=(SC/(L*3)+.5): [=8:T=@

;é% J=J+1:FORI=AT02Z: POKER1 12+ : FOKERZ, 28+1 : POKERS . 158~1 : FOKER4, 1 74-1#2:POKES3
222841

413 NEXT

354 FORI=2ZTOBSTEP-1 :FOKERL . 12+] \FOKERZ, 38+ ! POKER 3, 158~1 : FOKERY , 174~1%2 : FOKESS
2 228+]

415 MERT:IFJ<STHEN412

417 POKES3,@:PRINT"ENEINENOU GET A EONUS OF"FXYSO YOUR SCORE 15"SC+PY:SC=SCHRH
418 FORI=ATO4866 : HEXT

458 PRINT"TIRCOMGRATULATIONS YOU-YEW MADE IT.YOUR SCOREM WAS“SC."

452 IFSCOHITHENFRINT'MYOUR SCORE IS THE BESTM S0 FAR.MWELL DOME!11"

455 GOTO47@

465 PRINT"=pRBRRICHRNCES"C:POKESS . 6 FOKESZ. @

478 FOKE198,8:PRINTXKE" ANOTHER GO(Y H)";

471 INPUTAN$: IFLEF T#CANS. L )< "Y"ANDLEFTH (ANS 1 )< "M THENSBA

472 IFLEFT#{AME, 1)="¥"THEN1G

474 PRINT* TrsRpREYE FOR HOM THEM! 111§ 1" END

588 PRINT" [ SAID #'® Of M,  _ . M OR ARE YOU BLIND?112v

585 FORTT=1TO4666: HEXT

587 GOTO471

1888 X=INT(RHD( 1 )#28)+1 : [FX<20RK12THENI 0GR
1816 Dx=INT(RMDC1)#30—1: IFDH=BTHENIA16

1838 RETURH

2888 PRINT® THIS IS5 SEfFRE@RIKI0RIAT BYN

JOHN CULLEN.TD FLAY ® YOU MUST *;
2818 FRINT"KHOCK ALL E

M THE BRICKS FROM THE MIALL.EARCH LAYER OF X RICK:S "

26828 FRINT"SCORES MOREM FOIHTS THAM THE LAST.®

2638 PRINT"M ARHIT AHY KEY®E"

2831 GETAE: IFA$=""THENZ831

2832 PRINT"Jd THE SCOREING SYSTEM M IS AS FOLLOWS:= ©

2835 PRIMT"M EACH LAYER OF BRICKS MW SCORES POINTS *®

2836 PRINT"MALAYER 1:— 2 FOINTS BLAYER-3-—-4 POINTS W-L-AYER S:~6& POINTS"

2838 PRIMT"MUSE KEYS:- M Z - LEFTAX-IENNEBEEC - RIGHT"

2858 PRINT"MW AHIT ANY KEY®"

2BE8 GETAF: IFA$=""THEH2ZBGcA

2876 PRINT"4 BEFORE Y0U START.YOU M WILL BE ASKED WHICH m LEVYEL YOU WANT."

20871 PRINT"M THE LEVEL INDICATES M THE HUMBER OF BATS M YOU GET:-"

2872 PRIMNT"MMLEYEL |- OME BAT..... M LEVEL 2Z- THD BATS....® ETC."

2873 PRINT"M A=HIT ANY KEY TO STRRT®"

2886 GETA%:IFA%$=""THEN2G26

2885 GOTO1A

3888 SC=SC+C18-Y%) RETURH

4888 DATAAC.AZ.82.A%.28,99,CD, 1F.99,CE, IF. 99, CF, |F, A2, 86, A1, 80, CD, A3, 62, DO, 67

48085 DATACE,B2,FB,83,83.A1,86,CD. A4, 082,108,845, CA. 13, F@, 81,C8, A9.EQ,53.CD, 1F.29
442;B‘EEHTHCE: 1F.99,CF, LF .80, A2, 82, 68. YY, A2, 8@, ED, 8@, 1E, 09, CC, F@, BA, ES. E&, FF, DB.F

+R9: 81

4815 DATASD.AL.82.68.YY

4208 I=I+1:READAS: IFA$="YY"THEHI=G: GOTO4256

4285 A=ASC{A%)—48'E=ASC(RIGHTS#(A%, 1) )-42: [FA>16THENR=A-7

4218 IFE>16THEHE=E~7

4215 POKEGTS+I, A l6+E: GOTO4208

4258 [=1+1:READA%: A=ASCOA$I 48 B=RSCIRIGHTH(A$, 1) =45 IFA>16THENA=A-7

4255 IFB>1STHENE=E-7

4260 IFA$="YY"THEMRETLRH

4265 POKE73S+]1.A¥16+B: GOTO4256
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GAMES [ -
SPECIAL

T DIMEBXH (&), BY% (&) ,06% (&) ,SCE (20, 32) s HECK=0: HE="NOBODY "

10 ENVELOPEL, 1,1,1,=1,5,5,25,127,-4,0,-2, 127, 840: ENVELOPEZ2,1,10,20,-30,10,5,1 .
B, 127, -2,0,-1,127, 100 MODE 7:FROCIMBTR:MODE Z:VWDU 23;820230;05;0;:5C1%=0:LY=1:5C
Ym0 MANY=0: EHEET¥=1

11 LIFE¥=3: NEX=1:DEXX=0: DEYE=0: FROCHAIE : FROCSETUPR

12 FPROCHMEN =

13 COLOURZ: PRIMTTAB (O, O} § "SHEET " ;SHEETX: COLOURT: PRINTTAB (O, 1) "SCORE ":SCX;

14 %X 11 8

15 xFX 12 1

14 FORVE=0TOMBY: FORMNX=1TO1lZ-SHEET ¥ : FROCHAN: IFMANY=1FROCSFURT

17 NEXT:FROCGHOST: MEXT: IFLIFEX=0G0TOS2

18 GOTO1&

17 DEFFROCSETUP

20 FLAY=O: GHE=254: D=0 DYU=0:FOR V=0 TO NGX: GXX (WME)I=12=Wlr GYL (V) =132 DEY (W
HI=ZATIMEX T EXY (INGE+L 1=l 2 GY L INGE+1 1 =12

21 VDU 23,254,680,126,15,7, 7,15, 128,400,275, 253,60, 126,240, 224,224,240, 125, b, 2
3,282,0,5654, 195, 1958, 231,255, 124,60, 23, 251, 50, 124,255, 231, 195, 195, 66,0, 23,245, 56,
124, 254, 144, 218, 254, 254, 145

22 X¥=2:¥i=3

23 ENDFROC

24 DEFFROCHMAN: IFL IFEX=0ENDPROC

25 SCHELAY YHi=" V" ad=IMNEEYS (0)

Zh FFX 15 O

27 IFAE="N"DX%=-1: 5GH%=253

28 IFAS="H"Di¥=1:GH.=252

259 IFAt="A"DYY=—1: GHI=252

30 IFAs="ZMDY el GHY=25]

31 IFDXH+XA<COTHENTT

32 TTAmASC(SCs ((AEL+DXK) , (YHHDYE) )

33 IFTTH=246THENAS

4 IFTTiE=245THEMPROCEMD: EMDFROC

35 IFTTH=24750UNDL, 1,ASCLAS) , 1

Sh IFTTH=ASC("®") MANT=1: SOUND3E, 2, 10, 100: VDU, 4,7, 0,0, 0: FORDELX=1TO1O0:NEXT &
VDOU1R, 4, COLORY, 0,0, 01 IFSHEETXD IVE=SHEET W/ SFLAN=1: TIME=0: VDU1®, 4, 4,0, 0,0

37 IFFLAX=1ANDT IME *SO0FLAX=0:YDUL 7, 4,0, 0,0, 0

38 IFTTH=2470RTT#=ASC (" E")NDE=MND¥=1: IFNDE=0THENFPROCSHEET i ENDFROC

3% IFDXE<-0DRDYWS COPRINTTAB (X, Y%l ™

40 WE=KE+DEN: Y=Y A+DYL

/42 IFYYL

B4 [FXL-1FAN=0

45 DXl=0:DYY

45 PRINTTAB (XK, Y¥E) : CHR® (BHY) : SX== (10¥ (TTX=247) = (100X (TTH=ASC ("w"} ) ) 1 SCH=SCK
+5¥: 501 ¥=5C1X+5%: COLOURRND (Y} : PRINTTAB (&, 11 1 SCHy

PSR THE GAME in this article is a very enjoyable,
48 DEFFROCGHOST and addictive, game for the 32K BBC Model
4% IFLIFEX=0ENDFROC i . -
S0 SOUNDZ, 1, 10, 1 E It is sh:ghtly_ different from the arcade
51 IFVY>NGXEMDPROC e e implementation in thar there are only two
o2 BSCE(BXHIVE) ,BYL(VE) ) =CHRS [ AR TS B M : L Rlz % i =2860
53 PRINTTAB(GXE (VEI, GYL(WE] ) ; CHRE (0G% (V%) ) & IFGXY (VX) +DEXE=XZANDGY (Vi) +DBY %= ghos't? who can go ﬂ_im‘_lgh walls and the
Y ETHENPROCEND : ENDFROC function of the power pills is to stop the ghosts
54 BXHVKI=GHK (V) +DEXY: BYH (VK =GY % (V) +DEYH e DEY (VY ﬁsCI:Sl_B EEXH VLY , BYH (VY x = x
b 5 COLOURVE+9: PRINTTAB (BX% (WA] . BY% (V) b s CHRS (245 1 SCS (BX% (V%) , BY (V) ) =CHRS (245 chasing the Muncher for a few seconds, giving
} : ENDPROC him a chance to eat more dots and so get to the
55 DEFFPROCMAZIE & .
S5 VDUZS,247,0,0.0,24,248,0,0,0,23, 246, 255, 255, 255, 255, 255, 255, 255, 2551 COLOUR higher Shee‘rs' The player gets bonuses by
2:FORYY%=2TO29: FORXXX=0TO17: SC (X X%, YY%I =CHRS (287) 1 NEXT: PRINTTAE (0, Y¥%) ; STRINGS totally clearing a sheet.
{20, CHR& (247 ) ) : NEXT: COLORY =4z [FEHEETXDIVS=BHEETX /SCOLOR =0 K : S
57 VDU19, 4, COLORY, 0,0, 0 COLOURG: RESTORE: FORZal TOA&: READX, ¥Y¥: GOSURST: ¥ =31 E'.-'-Ei'}l' ﬁf[h maze 1s an 1HVISIblc Q‘ne}. but T'he
%z BO0SUBAZ: NEXT player must remember the pathways, in order
S0 DATAC, 2, 1.2, 21 2. 35 2, 9. 2,5, 2,8, 2, 7. 2, 8,2, 0, 2,0, 4,0, 5,0, 4,9, 7, 0,8,0,9,0, 10, Wrhen Dlaving uch a sheet
l‘.l.l.lU120..3014?4a44-‘!6,!81.8&&'—1?,%3_5&.5&5I,la?[dz‘.‘S to follow them. When playing :
Ty Ty 2R, 2 10, 2y a2y A2 Gy Ty Ty Ty 7a T T T Ba T, Ty b, B 8,9, 4,10,4,12, 4, tS q. 14 the maze is made visible for abour 10 seconds,
59 DATA4, 15,5, 10,7,%9, ?.IS P13, 7, 11,6,12,8,14,8,15,%9,14,9,15,7,14,8, ' r r iscﬂteﬂ.
&0 NDE=Z2F1: COLOUR1A: FORAE=1TOA: READY, Y:PRINTTAB (X, ¥) ; "*"; TAR{O, O} : SCE{:i:. Y= ‘;ﬁmfa]]pov"rcr Ilj:ll* or thu{;get buste d Weo 20
£ NEXT e following keys are used to move:
a0 DR 18,27 up, Z to go down, N to go left and M to go
&3 BOSUB&Y: KX=19-X% right. 10 points are given for the dots that it
&4 PRINTTABIKL , YLICHRE(Z44) 1 : SCH (XX, YX)I=CHR® (244) : RETURM = iIl are i\'eﬂ f‘orﬂ‘
L5 DEFPROCYK: DEXE={X¥<GXE(VEY = (XE>GHE (VE) ) : ENDPROC tﬂt% all the tume aﬂd 100 pu Is g &
&é DEFPROCY : DEY W= (YH<BYX (VL) ) = (YEREYX (VL )} : ENDPROC whlch are lhlmderbus[ers.
&7 DEFFROCLOOK: TTZ=ASC (5C% (BX% (V%) +DEXE, GYZL (VL) +DEYZ) ) t ENDEROC A bonus of the value 1,000 multiplied by the
568 DEFFROCHOVE : DEX%=01: DBYE=0 b e g op. Nt
&9 PROCY: PROCLOOK: IFTT%=2450G1%=0 number of sheets is given every time a sheet is
L ELRGE s IR TR sR AR totally eaten, thus 1,000 peints are awarded
72 DEFPROCEND:SOUND 0,=1%5, 4, 10: PROCCOL: CLS: IF SC1%> 10000 LIFEX=LIFEX+1:8C1%= for clearing the first maze and 13,000 points
ShLH LIt o r clearing maze number 13.
73 Viet LIFEX=LIFEX—1: IFLIFEX=0ENDPROC ﬁ) g “ - >
74 SHEETHA=SHEET%+1:PROCHMAZE: PROCSETUR : PROCHMEN :: PROCHAN: COLDURZ: PRINTTAB (O, 00 5 An extra Muncher is glven every nime you
“SHEET *;SHEET%:COLOURT:PRINTTAB(C, 1) "SCORE ";SCKe : ENDPROC S :
3 score 10,000 points: you have three lives to
75 DEFPROCSHEET: IFSC1%>10000LIFEX=LIFE%+1: SC1%=SC1%=-10000 o P ¥o
7& Vi=0z: ELE: SHEET%=8HEET%+1 : SCY=8CX+ {10CO¥ (BHEET% =1} } 3 BC1X=8C 1%+ { 1000% (SHEET begin with.
“ESQE.‘??E??S?F F'Eéﬁma (7,101 3 "BONUS" : COLOUR1S: FRINTTAB (&, 121 SHEETE=13" X 1000" To begin with, you may think that the game
: = 000: :

77 PROCMAZE:PROCSETUP: PROCHEN: PROCMAN: COLOUR2: PRINTTAR (D, 0} ; "SHEET “:SHEET¥: is very easy, as the ghosts move very slowly,
ECk Oul A R TR D ! SEDGE AR BHTO G but they get faster every sheet, until they
78 DEFPROCMEN: IFL IFE%=1ENDPROC L1f h

75 COLOURZ: FORA%=2TOL IFEX%: PRINTTAE (A%, 30) : CHRS (254 ) s TAB (0, 0) 3 1 NEXT 1 ENDPROC become half your speed on sheet 11, from then

80 DEFFROCCOL:FORC=0TO1S: FORM=1T0100: NEXT: VDU 1%,4,C,0,0,0: NEXT: VDU 19.4,4,0 on their speed remains constant. Here are a
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A deceptively easy game to start
with, this BBC version of a well
known arcade game written by
David Griffin is definitely worth

getting your teeth into.

few hints. It is a good idea to clear as much of
the maze as you can without using the thunder-
busters. On the lower sheets move straight o
the middle of the maze, and clear thar area
first, as it is the most difficult.

When the ghosts are moving the fastest,
clear the outer regions of the maze first,
reserving the thunderbusters to help in
clearing the centre. Try not to leave individual
dots, burt clear large areas of the maze at once.
Don’t hesirate or panic, it is quite easy to get
out of most situations.

If you want to change the number of ghosts,
change the value of NG% in line 11. I would
advise against conversion to other computers
because this program uses many special
functions of the BBC. Bur in case anyone
wants to try here is a list of some of the BBC
peculiarities used in this implementation.

Envelope defines the envelope used in the
Sound command — this can be ignored. Mode
changes the display mode, Mode 7 is a teletext
display 40x25, Mode 2 is a high-resolution
display, with characters on a 20% 32 grid.

VDU 23 defines characters on an eight-by-
eight grid. The first parameter is the character
number, the following eight define the shape
row by row, with the decimal equivalent of the
binary number representing the character row.
The VDU in line 10 stops the cursor flashing.

Proc calls a procedure defined by DefProc;
this should be replaced by a Gosub command
on other compurers.

Colour sets the current text colour. Print
Tab (X,Y) positions the cursor at position X,Y
on the screen. All the *FX commands can be
ignored.

VDU 19 X, C2, 0, 0, 0 sets colour Cl to
colour C2; this is used in making the maze
invisible,

RND gives a random integer between 1 and
the number inside the brackets. Sound A, B,
C, D plays a note on channel A, of volume B,
of pitch C, for duration D. Div signifies
integer division.

The command Get$ waits for a key to he

HERE
COMES
THE
MAZE
MUNCH

pressed and puts the string value of that key in
the suitable variable.

Inkey$(n) waits for n cycles of the clock or
until a key has been pressed, and puts the
string value of that key in the suitable variable.
The program puts the whole screen into array
SC}$ and can use this array to see if the man is
trying to go into a wall, or has eaten some-
thing.

The highest score so far atrained is
10,154,250 — achieved after playing continu-
ously for several hours, and reaching sheet
999,

01, 0 EMDPROC

82 MODE7
BI *FX 15 O
84 &FX 11 0

RE{134); "YOLU'RE DEAD! "
84 PRINTTAB(H, 10);"v¥OU SCORED *35C%
WAS "3HSCZ: " BY “:Hs
S8 IFSCHZHSCEINFUT? - =

HR® {141} ; "ANOTHER GAME 7"
Fi IFAS="Y'THEN1O
92 END
93 DEFPROCINSTR
9% PRINT™"

¥ eating a flashing thunderbuster,

"N’ to go LEFT", " * M
S8 PRINT® 3"
29 EMDPROC

B1 DEFPROCSPURT : FORSFX=1TO(RND( 100) +20) : PROCMAN: NEXT : MANY=0: ENDPROC

85 FRINTTABL19,5) ;CHRE (1411 ;CHRE {135} ; “YOU'RE DEAD! '"g TAB(1G, &7 s CHRS (1413 s CH

87 IFSCH>HSCYAPRIMTTAR(B, 12) 1 "THE HIGHEST S0 FAR"ELSEPRINTTAR(S, 12}

YOUR MAME "H#:HSCx=5SCx%
BY PRINTTAB(S,22) ; CHR® (127} ;CHR$ (141} ; "ANDTHER GAME

70 REFPEATAS=GET®: UNTILAS="Y"DRAS="N"

74 PRINTTAB(2,0); "MUNCHER(C)Y David Griffin 2éaz&zB82"
In this game you must move a man

as you do mo.He is being pursued by two evil ghosts
and even then

945 PRINT® After clearing the maze of dots and
s given. Every fifth maze is invisible, just to
Ficulty."

S7 PRINT"

An extra man is given every 10,000
the following keys :—",'" *A? to qo UPM, %"
to go RIGHT"
FRESS ANY KEY TD FLAY...

3" THE BEST

UL TAB(S, 23) (CHRE {1290 : C

around a maze, eating dots
wha can only be stopped b
for a short while anly!"
thunderbustors, a new one i
add extra interest and di#

pointe.", " Ta move use
"7 {ta go DOWM", ™"

" REPEATAS=GETS: UNTILASC »
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VIC Cartridge games from Aadiogenic

a’?.\'uii:l.b{c from ;L]I_ \"!('.drnlun or direet from Audiogenic Lid. PO Box 88, Reading, Berks, (0734 586334) Credit cards accepted. Meteor Run, Renaissance,
Spiders of Mars, Satcllites and Meteorites £24.99, Cloudburst: £19.99 (inclusive of VAT and p&p). All titles copyright UMLINC represented in Europe by
Audiogenic. Send For Tull catalogue = \ ;

i\
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SOFTWARE FOR ALL presents programs for the people! Our list -
of original programs for the BBC, DRAGON, and SPECTRUM is rPAIHS h
growing e\{ery%ayt Iﬁea?on?bity griced.tlr_*ln%eniousuae of A compitisedversouat |, @
rogramming. Excellent entertainment. igi ;
SOET WAF{EQFDH el eseare the hallmarks of mggégﬁgzllﬁg.gamewnn |
‘Ordernow for fastdelivery or visit one of our dealers. There's big |
things happening for all computer users. .. That's why we're called \\
e SOFTWARE FORALL! £6.45

K
6

'4

g i R AT _———— e — z
<& 31, GALACTIC Y 'Y AREA RADAR|CONTROLLER
BCHICRO | ‘@) INTRUDE _ 3 |

Two player.game. |
features include
£ . ! exploration, | You'réin the control tower at Heathrow and it's your job
-arcade-type action game L 2 drilling, employment 'luoo['ltrolup to T9aircraft, taking off, tandln?-. oF just
with Hi-Res colour and sound. A f and Price Wars. 32K passing through, VERY ADDICTIVE — HIGHLY

Machine Code. 32K iﬁ-” ; § fﬁ.ﬂﬁ J&STH#EEIN ! £]’.95 J
Y /2>, PHARAOH'S TOMB )
- ROW OF FOUR

Try to outwit your

& \——computer opponentin 3D Maze Game
this game of skill. Great and Adventure |
I~ |graphics. BASICand ralked into one! 48K

Educational game for
hay  B-12-year-obds incorp.
1 simple.maths tables.

machine code. 32K

/o s £645 4 £6.95)

.EKINGDO N UtiityPackl  £745)

nd the Planets ta become ruler of the  IRIEVERT LRI Ig NN Envelope program, variable print-text scanner and
nd ¢ rooms in different times, memory dump. 32K

and find the key back to

your own fime. 32K

- ces el HIENR
CARWARS/ALIEN PLANET Utility Pack 2
k ;av.lr% asd%:&a;vg Sgusrailél'til:s Ismn Disassembler, program crunch and text editor: 32K
; jnf_ _.a{:‘:ne ke h{i?_laduef{\tﬂegamain
Y ; ., !L\’ £;5:.';5 o 'm\:ad;nwn;gw:%aﬁg
NS | £6.95 BBCMICRO
— 1\
IOMBIE ISLAND |\ ou mn = = B = BN B B B B

Fight for survival on an ksland inhabited by hungry,
dangerous cannibials. BASIC and maching code SEND TODAY! postto SOFTWARE FOR ALL, Dept YC, 72 North Street, Romford, Essex or Phane: mm}mm‘
. e i e U L S B B e
Lo L R e e R B B L R e e
I Please send me
...................... P
I __________________ :
' 2y s i TSR B e
L ) 1t I R e e g
,ﬂ ....................... el
o hiciid NI A U TR £.
puter’' Please add £1.00 PEP per order, . € 1.00,

9% I Total:

‘ | enclose Cheque/P.0. made payable to

SOETWERERBALL. “Programs forthe people”

B
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2R=0
SdD=F0; Km0 V=0; M=0; 2=3; I=0;L=03; 5=1; W=D; C=03 B=0
15J=£9500; H=£8400; ! £23=£9100; P=E£2800
20DIMCC(11) ,BBI105),DD(15)
25 P.%12
I0?18=£B82; 6.
FOhF.F=0TO7&0; J7 (F}=0; N. ; CC11=0
FEF.F=1TOL0; CCIF ) =0
BOD=(F34+ (R. %3} ) 210; 7 (0+8) =F
SOC={F$7+(R. %3} 1 £10; J? (C+F) =F
ISE=C;MN.F;G.p
1000P. " * *"OPTIONS—"" ; IFV>0P. "bRIEBE, *
101 IFI=10RW=1DRX7E=30RX?8=10P. "tAKE, "
102IFW=1P. "cAST SPELL,"
104F. $BB101; ¥Y={10-X7F) 220
105iF=0; BOL1.DDO; WAIT; F=F+1;U. ?£80< >320RF=Y
10460=7E80; IFF=Y IFX?9<11 IFX?9:0 IFX?9¥400D G.a
107IFF=Y B.] Po
116P. " ; IFEB=45F. "YOU ATTACK";G-a
120IFR=446IFV>0F. "BRIBE “;G.b
1251FR=547F. "SPELL " ;G.w
130IFR=74P. $12"LO0K" s R=0; 5.
1301FE=84IFW=10RI=10RX?8=3 ORX78=10P.#12"TAKE";G. t
150 IFE=78P. "NORTH" ; N=2; 6. C
160 IFO=83F. "SOUTH" ; N=3;8.c
170IFR=87P. "WEST"; N=5;B.c
180 IFE=569P. "EAST" jN=4; 6. c
190IFR=85F. "UP"; N=5;B.c
210IFR=58F. "DOWN" ; N=7: 6. c
22qIFH=??P.$BBIOZ;G.j
2301P.° "DUCH! " $EB105; D=D-10; 6.0
240 IFX7N=1 B.1
ZA5IFK=10RB=16G.m
ZEOIFAPNF IFK=0F. " “YOU CANT IT'S LOCKED";G.0
Z60mIFN=6TFDC 100F. " “YOU CAN'T ¥YOU ARE TOO WEAK";G.o
ZTOIFN=2L=L-50;G.p
ZBOIFN=3L=1+50;G.p
2F90IFN=4L=1L+10;6.p
ZTO0IFN=5L=L-10;6.p
J10IFN=46L=L250;6.p
JZ0IFN=7L=L+250;6.p
SO0wIFWm1B=1;F. " "SPELLED" ; IFD<200D=200
S10IFX?PC100IFX?R>06.5
5206G.0
1000pF . F=1TO9F; WAL T3 N. ; 3=3; 7EE1=0; CLEARD; P. $30
10041 X=J+L
1005P=EL-250; ; IFD<200D=0+10
10061 FLL250X?26=1;P=L
1007 IFL »490X77=1; P=L-500
1010IFPLS0X72=1
1030IFP > 190X 7?3=1
1040 T FPASO=40)74m= ]
1050IFPASO=0X75=1
1080I=1000; ?X=L/10;F=1
1085kN=X2F; IFF>7G6.q
10F0IFN=0MN=5; 5=5+1; IF5>125=1
1I00IFF >SIFMN>7N=1
1110qX?F=N; Z=Z+200
1120IFNS >0G6. (Z)
1125rF=F+1; IFF<106.k
1130IFX??=101IFW=086.5
1135IFCC11=11IFD>80D=0~50; IFL=0E. 7400
1140B=0;G.0
1200IFL=0F. "$EB?5, $BB (N+2) " IF "SBEBQ” $BBS54;6.r
1210P. "$BB2, $BBI(N+2) " :6.r
1400IF (L=50) >0IFX?-47=0%7—-47=N
1405P. "$BE1S5, $BEB(15+N) ;6.
1600IF (L+50) < 7TSOIF X 752=0X P52=N
15605FP. "$BEBZ2E, * BB (N+15) ;6.1
1800IF (L+10} < 7SOIFX715=0X?15=N
1805F. " $SBE27, $BE(15+N) ;6.r
2000IF (L—10) 0IFX?-6m0X?—5=N
200SP. " $BE30, $EBI15+N) ;5.r
22001F (L=2501) »0IFX?-243=0X7-243=N
2205IFN>&N=1
2210IFN>1P. " BB (2F+N}
22206.r
23001IF (L+250) < 7S0IF X ?2546=0X72548=N
2805IFN=7B. x
28010IFN>1P. *SBE (348+N)
28208.r
2470k IFL>4900RI=10RW=16.r
2475L1.DD1
2880P. *$BBA1; L=L+250; D=D=50; J7 (L+&)=1; 7 (L+7)=1;8=13B6.1
2HO0IFI=10RW=10RX?B=30RX 78~ 10DRX?8=1G.u
2601G.r
Z505uf= (A.R. L7+1) 310;P. " $BB42
Z2LI0IFA7E=16. v
ZLZOIFXTE=4F. R
2630P. SBB (434N} ;B.r
2690vP. $BB43; 5=1; IFW=1G.r
2695P . "$BBAA I L={ {A. R %70 +5) 2105 L 1. DD5; 6. p
2800F . " $BB5SS
2E02IFN>100P. "DEAD ";F.$BB(N-45);6.0
2805F. $BB (S5+N) ; IFN£20>D; IFNC*10 G.a
2810 IFW=0IFN=10G. &
2820G.r
S410sR=(L+(R, %S%10} }; IFJ?{R+%) < *0DRR>7400DRR<0B. s
3612LT.D0S
3415P. " "THE "#BB(55+X7%),$BB&b
SH20IFV=0IFJ 7 {R+B})=0J7 (R+B)}=5
IHZZIFI? (R+B)=0J7? (R+B) =4
IL2SIFNTT=103E=R; 7 (R+B) =4
FLIOIT (R+FI=N?F; X79=0;6.0
A000alFN=0 P." WHAT";G6.o0
A0016= { (A R.%10+1 1 — (DS S0 +N+(H/3) ) $10; IFE»100B=100

(listing continued on page 65)
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Beyond the drooling ghouls
you'll find economy and
complexity in Colin
Comber’s Atom labyrinth
as you seek the chalice.

QUEST 15 AN Adventure/Labyrinth
game. The object of the game is to
become strong enough to find and over-
come an evil sorcerer, recover the magic
chalice and return to the starting position.
There are items scattered through the cells
which may help in the Quest. Moves are
made by typing the initial lerter of the selected
option. With luck the number of options will
increase.

A magic wand is visible, but a lamp must be
found before the other items can be seen. The
keyboard scan is associated with a countdown
which permits you to move, providing your
reaction is faster than the reaction of the
monster in that cell.

Using an article in Your Computer by Derek
Haslam — Software File October 1981 — on
storing strings in a string array enabled me
to fir the game into the Atom’s memory.

Strings can be stored in the upper text
space using line numbers. To access the
upper text space type
ME=#82
The string start locations are read into
array BB, which is also stored in the
upper text space. !121= #9100 — line
15 — moves all arrays from Top
where arrays are normally stored to
where you decide to store them.
In this case it is # 9100, a safe
distance above the last string.
Routine 950-995 reads the
first character of string $?H
into array BB. To identify
the strings take the line
number, divide by 10

GAMES SPECIAL
i

QUE

and take way 100. Here are two examples:
$BB1=line 1010

and
$BB105=line 2050

The data for the cells in the Labyrinth is
arranged in a 75 by 10 matrix. A conventional
word array would consume too much memory,
but it is possible to store the data in a byte
vector since all the values are smaller than 255
and can be stored in single bytes. This matrix
is represented using a one-dimensional array,
and the position of an array variable is then
calculated by J?n.

The Labyrinth array J20 to J?749 is also
stored in the upper text space J= #9500 —
line 15.

A move north, east, west, south, up or down
modifies variable L ,J?L=X, and the nine
features of a cell are stored thus:

X20=Cell number=L/10

X?1 = Cell description $BB 3-14
X712 = North exit 5BB16-26
X13=South exit $BB16-26
X74 = East exit $BB16-26
X5 = West exit $BB16-26
X76=Up exit $BB31-35
X7 = Down exit SBB36-41
X78=Objectin cell $BB43-54
%79 = Character in cell SBBES6-65

Initially all the cell features are zeroed — line
70. As a cell is explored, routine 1005-1050
checks for external walls and inserts stone
walls to prevent the Adventurer falling out of
the Labyrinth and being struck down by a
Space Invader.

The internal walls, exits and stairs are gener-
ated by the routine 1085-1110, which takes a
number from the sequence 1-12. This means
cell features are determined by the Adven-
turer’s exploration so, although the Labyrinth
remains stable and retraceable, each Quest can
be unique.

The variables.
Adventurer count
Spell flag
Character seed
Defence factor
Sorcerer's location
For-Next counter
Pseudo On-Goto variable
String counter H= # 8400
Lamp flag
Start of byte vector J = # 9500
Key flag
Location variable
Monster counter
Dummy variable in p routine
Object seed
Dummy variable in p routine
?#80

CEOZErACTIOTMMOODE

R Random number

S Seed for pseudo-randomise in p routine
T Take counter in t routine
u
v

Gold pieces
W Wand flag
X X=JL
¥ Keyboard scan counter
Z 1000+ in p pseudo On-Goto
Qutline of the program.
295 Setvariables zero array s J-J7749 and
CC Seed objects
Character seed
100 o Options keyboard scan
105 j If character present, countdown,
Goto a — attack routines
1000 p Describe cell
Describe object
2820 Describe character
3600 s Character magically disappears
4000 a Attack routine
5000 t Take object
5200 f List objects, display strength
5300 Drop-object option
6000  Sorcerer defeated: find chalice
7000 b Bribe option
7060 Bribe for sorcerer’s location
7400  Chalice safe: quest successful
?18= #82
890 Keyboard scan, assembler source
code
910 Sound effects, assembler source
code
940 If strings have been read once
Goto 1.text p
950 Read string starts into array BB

1000 Goto 1.text p
1010  First string
2050 Last string

The memory map is as follows:

# 2800 Keyboard scan
Sound effects

# 2900 Main program

# 3C00 Main program

# 8200 Assembler source program
assembled to # 2800
String-reading routine
String data

# 8E00 String data

#9100 Arrays BB,CC,DD

#9500 Byte array J?20

#97EE to J7749

To test the program without continually
getting killed off, Run the program. When the
first cell has been described, press Escape, and
then type
K =1;W=1:D=1000;6.p; RETURN.ESCAPE,G.p
which is quire a useful way of cheating. Unitil
the program has been cleared of typing errors,
Save the program as two separate files with
different names.

When the program is running it can be
saved as one complete file. It is possible to load
this 8K program in one go using the *FLoad
command.

*SAVE"QUEST 2900 3D00

When it has completed, rewind and *Cat
until 3BO0 is displayed; allow this entire
memory block to pass the recording head of
your cassette recorder, listening for the brief
carrier tone between memory blocks and stop
the recorder before the header of 3C00 is dis-
played. Now Break, Old and *Save*Quest”
8200 8E00 and record, erasing the dummy
memory block and replacing it with the upper
text data. This fools the Atom into loading
similarly named files to separate loading
addresses.
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Z X Spectru m.

ABACUS CONTROLLER

3

Developed to eliminate tedious swapping of plugs when [

LOADING or SAVING programs on cassette.

. ZX SPECTRUM CONTROLLER: Single switch selection of
SAVE, LOAD & AMP modes. Built in amplifier and loud-
speaker boosts Spectrum sound output. Price £14.96
ZX81 CONTROLLER: Single switch selection of TALK, SAVE,
CUE & LOAD modes. Builtin microphona/speaker for fast and
reliable program naming and cueing. Price £9.95

All items in this advertisement can be viewed before buying at the aullef Micro
Shop, London, and Jay Dee Communications, Water Streer, Port Talbo

Saturday

=¢_ ;;-.v

MONEY BACK GUARANTEE
CASSETTES DESPATCHED
WITHIN 48 HOURS

AVENGER

Eﬁﬁ?"y /

AVENGER: This all action arcade-swle game written in
MACHINE CODE for the ZX Spectrum is fantastic! You are
flying over a mountainous planet terrain. Your mission is to
attack, using lasers and bombs, launch pads, buildings and
missile silos. Alien craft attack you with missiles; guided
missiles launched from the ground hunt you out. But what ever
you do don't hit the atomic power stations!! Continuous
display of time, score, shields and laser temperature. Five
levels of play and high scores.

Price £4.95 inc. Also available for the ZX-81 (16K) at £4.95 inc.

SPECTRUM GAMES PACK 1

DESTR{J\’ER Listen to the beeps of the sonar to locate and destroy
™ the submarines before thay sink the merchant ships.

o u ICEBEEG Steer your icebreaker through thickening pack ice
o £ 1o pick up survivors.

s el BATTLE Destroy missile sites while avoiding mines
'R ] and the computerised enemy tanks
: =3 ‘%ﬁ!,T

that are out to get you.
ANDROID Rescue the miners before
Q:ﬂyplr RESUCE: they are trapped in the
flooding mines. (i
186 St. Helens Ave,
Swansea, W. Glam.
Tel: (0792) 50282

~

Al

four on

one Cassane
at tha incradible
price of £4.95 inc.

[Fyou're interested
in exhibiting please
contact Mike Johnston

I8th December at the

New Horticultural Hall,
Greycoat Street, London SWI.
Oneday-10am to 6pm.

Thinking of buying your
Christmas computer?
Looking for ZX hardware or software?
Want to meet local user-groups and ZX
enthusiasts?
Or just want an interesting day out?
Then call along on Saturday, 18th December for the Christmas
Special MICROFAIR!
It's full of Christmas Cheer — everything for the ZX81, ZX80 and
ZX SPECTRUM under one roof!
Meet a wide range of manufacturers of all types — talk to
interesting people — get advice — buy that last minute present.
There's plenty of room, there's a Bar if you get thirsty and a Buffet
if you're famished!

There's even a bring and buy sale so you'll be able to pick up a
bargain, and of course a complete showguide available on the day.

Make a note of the date or
write for advanced tickets to
Mike Johnston, 71 Park Lane,
London N17 OHG (enclosing
aSAE)

Admission charges are 75p
for adults or S0p for kids
(under 14). Please make
cheque, P.O. payable to ZX
Microfair.

Do it now and make sure of
a very happy ZXMAS!
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fisting continued from page 62)

A002F . F=1TOSO; WAIT;: M. ; IFG< 106=10

4004 IFN>100P. " "CORPSE MUTILATOR":;G.o
A005P. " “THE ", %BB(N+55)" "$BB&L7

A00LP . T $BBAE

A007P.T"THE ",$BBIN+55)" ";B. (B+5000}
4010P . $BBAT ; DaD+20; M=M+1

4011 IFN=10 &.&000

401 2yR=1A.R. 470421 210; IFJ? (R+7) < >06. v
A01IIPAR+PI=X7T
AQ1SXPI= (X7} +100; N=X?9; 5. 0

A0Z0R={A. R. %F+11 %105 P. $BB70, R, $BB4T" AND ":CCa=&;V=V+R3G.s
A0TOIFV>0P . $BB7 1 ; D=D+50; Va3 CC6=0; CCH=03 6. &
4040F . $BB72; D=D+3036.a

AOS0P . SBEE73; D=D+20;G.a

A0L0P . SEE745;D0=D~10;6G.a

4070P . $BR7S: D=D-20: 6. a

A080P . $BR7A;D=D-103G. o

AQFOP . $SBET7 3§ D=D/236. 0

S100IFD>10IFW=1IFN< >106. 400
S105F . F=1TO9%; WAIT; N.

4110P.$12°THE “$BB(N+55)" "$BE78" " ;L1.DDS;G6. 7500
SO00tT=X78; IFT<2Z FP. $BB79;G.0
S0102=23:CCITI=T; X78=0: 5. (TE10+5000)
S020K=1; 6.

S0301=1; G. ¥

S040D=D-200; 6. £

SOSOV=\4+999; D=D-I00; CCA=5; 6. f
SOLSOV=VHRR= (A R, $70+1) ¥105 7 (R+B) =43 6. £
S0T0E.F

SOBOD=D+200;B. f

S0F0D=D+300; 6. £

S100W=1;G.+F

S11OIFCC10=10 CC10=0;W=0;B=1;L1.DDS;FP." "THE MAGIC WAND “$BB&S
FZO0FF . " $BBBO; R=V; T=0

SZ10F .F=2TD11

S220IFF=6IFF=CC(FIP.R" "

S2F0IFF=CC(F)P. $BB(434F) *, "; T=1

S23I5N. ; IFT=0FP. " "$BEB1

S2406=D/100; IFG>&B=5&

S2S0IFGES 16=1

SZS9IFCCT=7F. "' $BBY5, J7L

S2L0P. " "YOU ARE "$BR(B2+E); IFT=0G6.1i

S300P. " $BB79"ANYTHING"* $BB100”

5310 DO LI.DDO;LU.?EBOL>32

5315 IF?£8B0<>BT G.i

S320F.F=2TD11; IFCC(F1<>F B.n

S330F. $BETFSBB (CC(F) +43) "#BE100"

5340 DO LI.DDO;U. 7EB0C >332

5345 IFP£B80<>8% G,n

S3ISOIFXTE=06. S350

SE40R=(A. R. X72+2) 210; IFJ7? (R+B] £ >06. 5360
SEITOJ? (R+B)=X78

SIE0F. "THE "SBEE{43+J7(R+8) ) $BE&&
S3IP0X7PE=CC (F) jCCIF}=0 2

SA00IFF=2K=0

S410IFF=31I=0

S4201FF=4D=D+200

54350 IFF=5Y=0; CCA=0; DeD+200

5440 IFF=6Y=0; CCS=03 D=D+200
S450IFF=8D=D—-200

5460 IFF=%D=0-300

S4T70OLFF=10W=0

F480nN. ;6.1

SOC0XPF=03 X78=11;P. "$EB42" $BES54" 3BEE2; 6.0
7000b IFX79=0P,. " "BRIBE WHO?";6.o0
TOOSIFX??>11 P."DEAD “SBB(X7?9-45)“7";6.0
FOL0P. " SBEE0 V, $EE4T

F020 P.*"FOR®, X?7E10" "sEB49F" THE "$BB(X7?9+55)°SBEE?" '
FOA0P . * “ABREED? “$BB100

J041D0LT. DDO; R=7E£80; U. QL >32
70421FQS >BY0RVS (X79%10)6.a

7OASP. " SBBYO; Vav— (X79210)
FOSOIFX?9 >40RCLT S ¥76. 7090
FOLOP. " “FOR", {X7%210) " "$BB4%" THE “$BB (X77+55)
FO7OP. "$BB103" THE "SBB&S

7OBOP. " "AGREED? " $BB100

FOB100LI.DDO; B=7£80; U. 0< »32
TOBZIFES >BYORVS (X7921016. a
FOESV=Y—(X79210) ;P. " "THE "SBBE&SSBBIO&§,ES10
FOFOH=H+1

F100P. " "THE "$BB(X?9+55) *$BBL&; X79=0;6.0
7400 LI.DD1;LI.DDI;P.%12

T40ZP. $BES4" IS SAFE"

7AO0SIFV>OP. " "AND YOU FOUND"V, $BB4F

7AL0P. " $BB97" ; IFV>0P. $BETE

74156, 7515

FSO0P. T $BBY1

TS10fA=A+1

7515F. " $BB72,H" $BBY3, AT #BB74° ;L1.£FFE3;G.d
7H20 END

-P18=£82

890eF.321;F.F=1T02

895 F.F=1T702

F00L:DDO JSR £FE71;TYA; ADC 332;STA £90;RTS
F10:DD1 LDA @1;85TA £81

F20:DD2 LDY @10;:DD3 LDA EBOOZ:;EOR 24:5TA £BOOZ;LDX £81
F30:DD4 INX;BME DD4;DEY;BME DD3; INC £81;BME DD2;RTS
S31:DDS LDA 2191;5TA £82

S32:DD& LDY 354

933:DD7 LDX £82

934 LDA f£REOOZ;EDR 243;5TA  £ROOZ

935:0D8 DEX;BNE DDE

F3&6 DEY;BME DD73;LDY £32

937:DDF NODFP;DEY;BNE DD?

938 LDA EB2;SEC; SBC FE3; BCC DD10;5TA £82; IM° DD&
QE%:0D10 RTS

FA0TN. P, 865 IFPEB1=89 G.g

950 DOH=H+1;U. PH=13ANDH?3=100

FE0 F.F=1TOD105 b
FFODOH=H+1; U.H?-4=13 =
FEOBEB (F ) =H
FROIFF=ILI. DDS; P, $BE1
FREN.
100097 18=E£29: 6. h
1010dYOU ARE BEING TRANSPORTED TO A HYSTERIOUS PLACE
1020 YOU ARE IN A
1030 COLD CELLAR
1040 DARK FPANELLED RODM
1050 HMISTY CAVE
1040 DARK ECHOING SPACE
1070 SMALL CHAMBER
1080 CRAMPED ANTERDOM
1090 DARK VAULT
1100 LOW CHAMBER
1110 HIGH VAULTED HALL
1120 DUSTY RDOM
1130 COLD DAMP RDOM
1140 COLD MISTY CHAMBER
1150 NORTHWARDS IS A
1140 STONE WALL
1170 DARKE CURTAIN
1180 NARROW DOORWAY
1190 DARK ENTRANCE
1200 DARK ARCHWAY
1210 DARK DODRWAY
1220 DOOR
1230 LOW ARCH
1240 BLODMY PORTAL
1250 THICK DOOR
1240 WODDEN DOOR
1270 RUSTY IROM GATE
1280 SOUTHWARDS IS A
1290 TO THE EAST IS A
1500 WESTWARDS IS A
1310 A STAIRCASE LEADS UPWARDS
1320 A LADDER LEADS UPWARDS
1330 A ROPE IS HANGING FROM ABOVE
1340 STEFS LEAD UP
15350 SPIRAL STAIRS WIND UPWARDS
1360 A STAIRCASE LEADS DDWN
1370 A LADDER LEADS DOWN
1380 A ROPE HANGS DOWNWARDS
1390 STEPS LEAD DOWN
1400 SPIRAL STAIRS WIND DOWN
1410 DOF!!Y¥OU HAVE FALLEN DOWN A HOLE
1420 ON THE FLOOR YOU CAM SEE
1430 YOU'VE TRODDEN IN THE MAGIC TURD
1440 WHICH TRANSPORTED YOU
1450 A BUNCH DF KEYS
1460 AN OLD BRASS LAMP
1470 A SHALL SCARLET FISH
1480 A HEAVY CASKET
1490 GOLD FIECES
1500 A SCRAF OF PAPER
1510 A HAGIC SHIELD
1520 A MAGIC SWORD
1530 A THIN IRDN ROD
1540 THEImagic¥chalicex
1550 BEHIMND YOU IS &
15640 GOBLIM
1570 MALIBNANT DWARF
1580 WRAITH
1590 TROLL
1600 THRAGE
1610 DROOLING BHOUL
1420 KOBOLD
&30 GERYOM
1640 PIT FIEND
1650 SORCERER WITH THE chalice YOU SEEK
16560 MAGICALLY DISAPPEARS
1670 SHMITES YOU MIGHTILY
1&80 ¥0OU STRIKE BACK BRAVELY
1690 EXPIRES mESSILY
1700 SCREAME, THROWS
FI0Z SNATEHES YOUR BOLD AND
1720 SMITES YDU LIGHTLY
1730 IS STUNNED
1740 INJURES YOU
1750 STUNS YOU , YOU FALL BACK
1760 INJURES YOU SEVERELY
1770 SHITES YDU MIBHTILY
1780 KILLS you
1790 PICK UP WHAT?
ig0o0 ¥OU ARE CARRYING
1810 NOTHING
1820 TAKE THE chalice AND FLEE
1830 WEAK
1840 NOT WERY STRONG
1850 STRONG
18A0 GUITE STRONG
1870 VERY STROME
1880 ALHOST INVINCIBLE
1890 WILL LEAVE YDU IN FEACE
1900 THAT WILL DO MNICELY
1210 YOU DIDN'T MAKE IT-TOUSH
1920 HUMANS
1930 HDNSTERS AND THINGS
1940 IF YOUW'D LEKE TO TRY ABGAIN PRESSRETURN
1950 YOU CAN DhLY RETURN TO THE REAL WDRLD THROUGH THIS
1940 THE MAF SHOWS YOUTRE IN ROOM
1970 WHAT A BRAVE ADVENTURER
1980 YOU WON YOU CAN KEEP THE GOLD
1990 DO YOU WANT TO DROP
2000 (yES/nO)
2010 100K, aTTACK OR mOVE 7
2020 DIRECTION-nORTH, sDUTH, wEST, #AST,uP DR dOWN 2
2030 WILL TELL YOU WHERE TO FIND THE
2040 IS IN ROOM .
2050 MO EXIT IN THAT DIRECTION DUMMY '
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Our new cased keyboard has 52
keys, 12 of these are used for the
numeric pad. The numeric pad
offers some useful features; you
can cursor with one hand and it
will be a boon for anyone who
enters a lot of numeric data.
The case measures 15 x 9 x 2.
The computer (ZX81 or

spectrum) fits neatly inside. Also
fitted inside the case is a mother
board (81 model only) which

allows 16K, 32K and 64K to be NOTE

fitted in the case. All the The keyboard is connected to your
connections are at the rear of the computer by a ribbon cable and
case i.e. Power Mic, Ear, T.V. and this has connectors fitted which
the expansion port. The power simply push into the Sinclair
supply could also be fitted inside. connectors. It is a simple two

This means you have a very smart minute job and requires no
self-contained unit. electronic skills or any soldering.

* 16K Ram Massive Add On
Memory Fully assembled

ZX81 ARCADE SOFTWARE
THE FOLLOWING EXCITING MACHINE CODE

ARCADE ACTION GAMES ARE AVAILABLE and tested £19.95

FOR THE 16K ZX81 x CENTIPEDE * METEOR * oM ety Bxpansion
STORM @ £4.95 each * 4K Tool kit full of utilities to
Fully cased with numeric pad £45 3&‘:13';?{%’;?:5" Swuggmg
Uncased with numericpad £30

Case £15

IPONICS
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4K GRAPHICSROM = £29.95

The DK Graphic module is our latest
ZX81 accessory. This module unlike most
other accessories fits neatly inside your
computer under the keyboard.

The module comes ready built, fully
tested and complete with a 4K graphic
ROM. This will give you an unbelievable
448 extra pre-programmed graphics, your
normal graphic set contains only 64. This
means that you now have 512 graphics
and with their inverse 1024. This now
turns the 81 into a very powerful
computer with a graphic set rarely found
on larger more expensive machines. In
the ROM are lower case letters, bombs,
bullets, rockets, tanks, a complete set of
invaders graphics and that only accounts
for about 50 of them, there are still
about 400 left (that may give you an
idea as to the scope of the new ROM).
However, the module does not finish
there, it also has a spare holder on the
board which will accept a further 4K of
ROM/RAM. This holder can be fitted with
a 1K/2K/RAM and can be used for user
definable graphics so you can create your
own custom character sets.

E.Prom version for use with

g o N gttt A ror
3 @4 . ea
g"?'ssglte f‘ég;s'“" £6.95 * ASTEROIDS % CENTIPEDE + DEFENDER
* EI%X € ribbon connector * SPACE INVADERS * METEOR STORM
* Spectrum Memory Upgrade
to 48K £35 WHY WAIT?
ORDER TODAY FOR FAST DELIVERY
F-----_---_---__q
SEND S_A'E- FOR INFORMATION F‘!f‘.asf- m-[(_‘ Iype 4.:--'. Imiac I‘1||1t‘".'\.rr|.'.'h ROMImemony sire
PA‘CKED CATALOGUE I Guantity and price when oraering l
——rrrrr—- ‘
Send off the coupon today or l Pleasesend me s B @k l
23 Sussex Road. te'ephone Gt. Yarmouth for our Pleasesendme . . .. ... . ... ... @E i
f answering service [available
Gorleston, 24 hrs. a day 7 days a week) : Pleasesendme ... . ... ... ... @E ... :
quoting Barclaycard or Access Pleasesendme ..... .. .. ... ... @E .
Great Yarmouth, :
Norfoli DLIER. : nie: s 2 e e | Pleaseaddon£17 forpip. lencloses i
'0493, 602453 ESESEE I MNAME - ams e e e e e L S l
"P?S‘m, | o e e e A A e S l
|

Cﬁé}iﬂé}ﬁa‘ }::ayabfe to DK Tronics
N R O S S S e O e S S O e B e sl
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PROGRAM 1 WILL enable two people to play
chess on an unexpanded ZX-81. The program,
which uses Slow mode and Sinclair ROM
routines, is not suitable for the ZX-80 or a new
ROM Z-80.

This part deals with the general derails of
the production of the board. The program,
which was part of a technical exercise to see
how much could be squeezed into the Sinclair
pint-pot, ended up with a playing 1K game of
chess.

Follow the instructions carefully; with a
machine-code program an error will cause the
system to crash and you may need to switch
the machine oftf and on to regain control,
before reloading the program from tape.
Always Save prior to running any new version
of a machine-code program for the first time.

Figure 1 shows the playing board. It gives a
nice, easily-read display. The first problem 1s
to produce a Rem line containing 574 spaces.
It is best to make one Rem statement and edit
the line number to give Rems 1 to 5. You will

- have to type clear before you edit the lines.

Do not forget to use Fast mode. Next type in
Rem 6, see figure 3. If this has been done
correctly then Peek 17087 will give 32 and

Peek 17088 will give 118. Now type in lines 9

misesl

to 15. Next type list 1 Newline and now:
POKE 16510,0 prevents you from editing first line
POKE 16511,64

POKE 16512,2

Then Save 1. As the production of a Rem state-
ment of the correct length appears to be a
major problem, let me explain what happens
in a bit more detail.

The way Sinclair presents each Rem line is
as follows: two bytes contain the line number,
two bytes contain the subsequent number of
bytes in the line, one byte stores the code for
the keyword Rem, 100 is the number of bytes
in line, one byte contains the line end. This
gives 2+2+1+ 100+ 1 and provides 100 bytes
of free space, but any subsequent Rem state-
ment to be combined will be able to use all the

bytes for data, thus 2+2+1+100+1 = 106
bytes.

We only need one line end, one number of
bytes in a line and one line number, thus in

our case we have:

1st Rem Statement 100 bytes usable
eudl ., 5 106
ard ., S 106
4th  ,, 7 106
Sth ., i 106
Bth . i 50
574

Now if we want 574 bytes in a line, plus cne
Rem code and one end-of-line code — that
adds up to a total of 576 — we change the

Figure 7.

16514 B5 51 39 48 54 39 b1 55
183 179 167 176 182 167 179 183

16530 PUSH BC 197
PUSH AF 245
CALL NN 206245 8
POP AF 241
RST 16 215
POP BC 193
INC A 60
RET 201

16540 CALL DP2 205 140 65
LDB N 6 920
LD A (HL) 126
CP N 254 0
JP NZ DIS 32 w2
LD (HL) N 54 128
INC HL 35
INC HL 35
DJNZ DIS 16 245

| RET 2
| PUSH AF 245

PUSH HL 229
POP BC 193
CALL NN 205 245 8
LDB N 6 8
POP AF 24
RST 16 215
DJNZ DIS 16 253
RET 201

16570 LD BC NN T g 2
PUSH BC 197
CALL NN 205 245 B
LDAN 62 8
LDBN 6 14
RST 18 215
DJNZ DIS 16 253
POP BC 193
INC B 4
LD AN 62 15
CP B 184
JP NZ DIS 32 238
LD BC NM 1 2 4
CALL NN 205 245 8
LD DE NN 17 130 64
LD BC NN T St
CALL NN 205 107 M
LD HL NN J3 S 2ENG
PUSH HL 229
LD A M 62 53

CALL NN
LDBN
POP HL
INC H
PUSH HL
PLUSH BC
XOR A
CALL NN
POP BC
POP HL
DJNZ DIS
INC H
PUSH HL
LD AN
CALL NN
POP HL
INCH
LDBH
LDCL
CALL NN
LD DE NN
LD BC NN
CALL NN
LDAN
LD BC NN
CALL NN
INC C
CPN

JP NZ DIS
LD AN
LD BC NN
CALL NN
INC B
CPN

JP NZ DIS
CALL B/W
RET

PIECE TABLES

PRINT A CHARACTER

BLACK AND WHITE SQUARES

16652

GREY BACKCLOTH

16780 LDCN

JR DIS
LDCN

JR DIS
LDCN

JR DIs
LDCN
LDBN

LD HL (NN)
ADD HL BC
RET

WHITE PIECES

WHITE PAWNS

205 173 64

6 4 SPACES

BLACK PAWNS

BLACK PIECES

-
==
—'OEO}

LETTERS

i

NUMBERS

s

DISPLAY POINTERS
DP2

DP1
DP4

DPE
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“number of bytes in line from here” figure to
the two-byte equivalent of 576.

POKE 16512, INT (576/2)............ 2

POKE 16511, 576 —(256"INT(576/2))........ 64
Returning to the program, List should give a
display of a portion of figure 3, depending on
how much memory is attached to your
machine.

If you have an expansion attached, now is
the time to Reset RAMtop:

POKE 16388, 72

then print USR 1040. To produce the board,
type Run 10 and enter in the data in figure 4
from address 16514 to 16681. If you make a
mistake, make a note of the number in the top
left-hand corner of the screen and the correct
entry that should have been typed, and then
continue inputting the data. On completion
Save 2 then make your corrections by Poking
address + 1, correcting the entry and then Save
again. -

Now edit line 10 to read

FOR A = 16780 TO 16800

and Run 10. Enter data in figure 5 from
address 16780 to 16800, now Save 3. If you
have got it right, delete lines 10 to 15 and Run.
This should produce the display in figure 1. If
not, you have made an error. Check any errors
with the following pointer.

16514 Table of pieces on board

16530 display

16540 black and white squares
If they go across the screen it means you forgot
to reset RAMrop.

16570 grey background

16591 white pieces

16606 white pawns

16615 spaces

16629 black pawns

16637 black pieces

16652 letters and numbers
The above will I hope give you some idea
where a fault may be. If you have a printer, use
LList for comparison.

Your screen should look like figure 6 if you
list; the amount of information depends on
memory size. Temporarily try 9 Stop and
Delete lines 10 to 15, enabling you to see
more. You can also try the program in figure 7
after deleting all lines except 9 and the Rem
statement.

10 FOR A=16514 TO 16570

13 PRINT AT 1, 0; A, PEEK A

14 STOP

15 €LS

16 NEXT A
Use Continue to step through the program
until the error is found. The above seems a bit
long-winded, bur there are problems which
sometimes arise when listing or deleting lines
in a program which contains a very long Rem
statement.

You can see what I mean if you get into
Slow List and try to delete line 9. Your
machine goes into an infinite loop. You will

MACHINE CODE

David Horne shows you
how to cram a working
chess program into just
1,000 bytes of memory —
part 1 of a three-part series.

have to pull the plug and reload to get your
machine operational again.

The following represents a brief technical
outline covering the salient points of the
machine-code routine so far. The disassembled
listing and the accompanying notes cover the
program up to the production of the board.

The machine code is entered at address
16570. The register bc is used by the Sinclair
Routine — SR. — at 245, 8 to set the Print At
position. The a contains the colour, b the
number of times it is to be printed, RST 16 is
the SR for Print; this routine Prints 14 shaded
characters across the screen.

Next the Print At register row is incre-
mented, checked to see if we are at row 14, and
if not, the next row is written, producing the
backcloth. After row 14 we start the next
routine.

Write the white pieces, here be uses the SR
at 245, 8 to set Print At position to row 2
column 4. The SR at 107, 11 is then used to
print a String, the white pieces. A quick
change of the Print At position, then sub-
routine at 16557 prints a series of a, b times,
initially white pawns, four rows of spaces,
then black pawns; HL holds the print
position. Now return to the print-a-string
routine and copy the black pieces.

At address 16652 we have a routine which
annotates the board with horizontal letters and
vertical numbers. Address 16678 calls the sub-
routine at 16540 to write the black squares.
Here we find the start position of the board;
then every even address to the end of the
board is tested. If an address is empty, insert a
black square, otherwise leave it alone. And
there we have the board.

The routines at 16780 are used to point to
the position of various board parameters. DFP2
is the first square on the board, DP1 is the
square holding the “current mover’’, DP4 is
the position of “from® and DP5 is the position
of “to’.

Program 1.
efREH mdskasrilﬂmﬁum_ FRI
T LM PRINT 3 LET N WUTHH LN
INKEY sMz e (P TAM FRINT F
AT IHT LET HOT [ CL
ERR_TAM AL LN PRINT

=yl

12345678901 234587ESR1IES

g?g?ﬁ9315?%55;59@%23455?59019 E

- v M 15

it E e - F i oh D THN BE7GD012
4 REM 123458 753908133456759@123

155rSﬂﬂ&Q3455?3931234557895123¢5

55E1E01557EQ9123¢567!99193¢55

592123458?

REM 123456?390123¢35:Bﬁﬂ;=3
AEGrEEBLE»#S&?EE@A?G&EE?S%@\2345
57359193455789312345575931234567
ERB12I4SETAE

& REM 1336557ﬁ?ﬁ123435759@125
ASE7ESE12534 5670881234
2 RAMD USSR 18570
18 FOR A=18780 TO 173387
1l IHPUT B
28 POKE A.B
13 F'RINT ﬂT 1.8;:R
15 HNEXT A
2@ FDE AmlESld TO 18088
21 SCROLL
22 PRINT R,PEEK R
23 HEXT A

Figure 1.

Figure 2.

1BREM 4% LOTS OF SPACES #+#

9 RAND LSRR 16578
18 FOR ﬂ 16514 TO 17887
11 INP B
i2 PORE A.B
13 PRINT AT 1,.8;R
15 NEXT A
Figure 3.

EM 12345678908 1234567838123
45& 9B1234 5567890 1234567589@812345
57 aﬂg%igégg;ﬁﬂﬂi&ﬁ‘ﬁﬁ?ﬂ%ﬂiﬂﬁﬁ
EE?SQ L
REH 234BE7BQEJ234SE73991?3
587 Bgﬂ133&557Eﬂ3123‘557599193
E739E123¢SE?BBGEEB#EE?BQBIES4SE7
E9@1234567390
3 REM 12345878981234567890183
ASE789R 123456 789R 123456 789012345
G78ER1E3455789BIE34567V39R 120348557
HEED12345878590
4 REM 123456573981234567898123
ASE7ASRLEILSETERR1IEI4S6TE9RLII4AS
5?&931?3455739313315573961234567

BER1E3456782
REM 23456 78981234 567539Q123
¢56759E123¢5573901234E573ﬂ0123‘5
GFEER1IEI456 78901234 5678D@1I234567

853981234567590
& REHM 123 assvaaa:aa¢557asaina
A567EE01234 567590123

Figtire 4.
LEEl1a
55 51 i =3 =18 2l =1 55
IRS ITa A57 78 142 1a¥ 178 1835
187 245 PAS 245 8 241 21T 193
S8 201 205 148 85 =) a@ 126
=254 a S2 = S4 128 38 35
156554
16 245 281 245 222 133 205 245
=] =] |/ 241 215 16 253 281
i a2 ® 137 a5 B45 =] 52
e =] id 21S i6 253 133 &
== 15 184 32 238 1 = &
L6594
2RS 245 a8 17 ai=@a Bd 1 =]
8 285 1e7 1l a3 5 229
52 S3 288 L7 &4 4 226
36 229 197 17S 285 173 24 193
=225 16 245 36 229 B2 181 285
16634
173 B4 225 3AE [=F=1 TT EQS 248
=3 i 138 B4 =3 =as
187 b i [ as q id 2BS
146 Bd 13 254 aAp 248 B2
29 1 iz 4 B@as 146
1EET4L

254 a7 32 248 205 156 54 2a|

Figure 5.
1E7E2
14 34
35 % M.k ot 8 e
a 4
Bl a9 zail = 2
Figure 6.

EM _RHMBHEGENREREENERISUAL PRI
MT L PRINT E LET MOT_AT WTAM LN
NE P70 PRINT TANM PRINT F

LN 7 :
E vi® £ LN 5] RETURN 94 SAVE L
N ERNDTAN 3456 uawnssq.s*s?aga:.aan.
557&921&3;"5573
57399123¢E€?593133

456729 1234557599123456?BQG$23
(=P i Pl Tt EE RN DT AR =7aga:.2
365573 ﬂ 23¢567&93

4 1234556788901 234567800123
¢55739ﬂ 1234567892 120456 789012345
67890120456 729012345S678981234587
5901234568732 094A
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Listing for Atom Account.

10 RERFACOOUNTS

20 REMFCopyright W HAUGHTOR Augusc L9824

30 B=3LR4:VeE5eL

&0 FedB200; GuF ot ; HeGet s T=R+T; I XaQmI oL  Tale
50 F.E=0T0 Fed S.41C=Cell; Q1 Hed, SQIH="" K,

A0 F.H=0T0 ¥ S ACFIR=01C1 a0 R N=01 K,

70 FLR=OTO X 5. &z THE=0; J18=0;H.

B0 DeCell;EmBied: U=E+ G Valls 26 WaV+9: Baiiel]  LuBell

90 D=1y §Ean gL T e

100 5p="
110 DIN 041,23
120 $0="ABCDEFGHTIKLMNOPQRSTUVHITZO 1 23456TED, - f1a™
130 §z="eder="

130 DIM LLB,RRS5;F N=OTOB; LLN==1 ;8. F.H=0T05 RRR==1 K.
155 B.$20;F.H=1T02;01K P-1

160 [LL0 LBATHS0; LDVE0

170 :LL1 STA{#96),¥;INY

180 CPYdFAIBNE LLI;RTE

190 :RRO LDYRD

195 :RR1 JERFFFEN;CHPBCH"E™ | BNE RRZ

300 JSR LLO;LOA#BO, STARED

205 LOAAT; JERFFFL: JHF RRD

210 :FR2 LBREISA

215 :BRI INE;GPRAL.O;REQ RRA

10 CHF O,X;BKE RE3

215 8TA B,Y;J3% #FFRS

130 THY; JHF REL

T35 :ER& LDX@154

340 :HRS THX;CPNEL.Z;0TQ BRL

245 CMP Z,%:BNE ERS

TS50 STA U, ¥ LOASLIINY

260 STA U,Y;RTS

3100 11L2 LDYEIZ; LOKRED

320 :LLY LDAC#S0), Y STAL#90,1)

130 CLC

340 LOARID;ADCRL ; STA#RD

350 LBAFRL  ADCRO; ETARIL

260 LIA#SD;CHPESI; AEE LLZ

370 LOAMIL ;CHPdad ANE LLZ

380 ISR LLOJRTS

361 :LL& LDAMEDISTA #I0;5TA #H1

382 LDAGREFLSTA #92;10AAHFRLZSTA #33

363 LDXE0; 10732

354 LIS LDACESZ KD STA (#92).%

345 DA #91CHF PRO;BNE L&

256 LDA $O3:CHP F91;BNE LL&:JSR LLOIRTS

187 :LL& SEC

I4B L0A #92;55C B1;STA FRI;BOS LLS

380 LDA #31;5BC @O0 STA FINLJNP LLD

430 :LL7 JERIFFEI;CHPECH"r™:DE] LLS;CHPECH"e™;BHE LLY
291 :LLE ETA U:RTS;]

W2 NP B

393 B.313; THEL=0; P, $8"hack” §235 acoount M52 55" IRILLE
195 ReE4

400 GOS. £;THEL=0

410 GO a

420 DO ! ADE=PELAD: THSARTE, | #TE=FE1AG; TRAD=E

430 P."amery?™LE.LL0; LL.RRO

&35 IF SU="""[1F R;G08.1:0.0

36 IF Reld OF R=12;Ref6iC05.1

440 TF30="a"G. b

A0 TFEU="cG0E. g1G0%. 2 1.0

L0 Esbo0;¥=Ut(K-1): IFTOCH e IFT OO P 870 1.0
470 cos.b

A80 U.0

490N FE=30, 5608, 0

500 ESD

sp

Bank managers in
cupboards are a thing of
the past. Nigel Haughton's
bank account program
helps monitor your overdraft.

WHEN IT COMES to arithmetic, 1 have long
resigned myself to using my four-bit brain,
which makes heavy weather of numbers larger
than 15, and crashes at the sight of a £ sign.

In order to restore some cordiality to
relations with my bank manager, I decided to
transfer my financial records to a machine
more reliable at handling figures.

This handles a cheque-book bank account,
maintaining a continually-updated statement
of 24 entries, and presenting a working page of
the eight most recent entries on the screen.
Daily transactions may be entered with a short
note, such as a cheque number, for reference,
and regular standing orders — debit — or
transfers — credit — are included and inserted
automatically as encountered.

The window in the screen page may be
scrolled up the statement to view the previous
16 entries, as desired. At any stage a table of
the standing orders and transfers may be dis-
played and optionally modified before trans-
actions are continued.

The statement may be saved on tape and re-
loaded at a later date for further transacrions.
Any number of accounts may be handled
individually in this way.

Machine requirements are an Acorn Atom
with EPROM 5K text RAM and 6K graphics
RAM.

The following syntax has been used to
explain the following operation of the
program: contents of {} parentheses are
optional, and may be omitted. Contents of []
parentheses are mandatory keyboard entries.
Contents of <> parentheses refer to specific
keys, for example, <Break>.

Note that the parentheses themselves should
not be typed.

Characters preceded by a ~ character for
example, "R, are typed as shifted keys, and
displayed as inverse characters. Although the
program as listed has a good sprinkling of
spaces, it should be typed in with all unneces-
sary spaces omitted.

Type in, Save, and then Run the program in
the normal fashion as explained in the Atom
handbook. The screen will display the title

§10aP, 81 2: TAEL=0: T #E0=0 ; THE000#A0; F. "acatemant "5255 dare™

530 7. ' UDATE GREDITS DEBITS BALMCE®SLIL
530 geF

560 F.X=SATO965.4

550 P, SQIX; THED=11;P.FIX,CIX, HIX

S60 W,

570 - SLAL

580 G05.w

380 R.

G00bE—1; =0 Fmt"

GLOrDD CmCel; U UMG=CA", M08 CoF

£20 00 A=h#l:U.(UZARCH"TAND CTACCHT("IGR =g

§30 IF C=l; S0=§l=1;K=X=1;008 ;R

E40 TF CAE SVaS0+C+l:Sec="";1F ACC;IF A;SW=glepifUea=""
500 TF CARGIP A=D) S5 SU=SD

BAO TF COXSD=S0; Ha® D N=a®V. E 17 A=DIF ACHD; R=N=&
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PATE CREDITS DERITE
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ENTRY

CaviEw s.8°6 Bup sEssion

Figure 1. Title and prompt.

STANDING ORBERS

BATE: TRANSFERS: 3. DRPERS

Bu» s.m-x

Figure 2. Table of 50s and transfers.

Cevise s.0°%

Bank Account and after a pause, the prompt
+ Play Tape.

The first time an account is set up, answer
the Play Tape prompt by typing <ESC> and
[Goto 410 <Rerurn>].

The statement page will be displayed with
zeros in the Credit, Debit and Balance
columns and a blank date at the top RHS of
the starement — figure 1. At the bottom of the
screen will be printed the prompis

"REVIEWS SO'S END SESSION

Type 1R to display an empty table of
standing orders and transfers. Meanwhile at
the bottom of the screen will be printed the
prompis =
REVISE 50'S END SO'S

Type "R again to display the prompt Date,
Amount< Df C>? towards the top of the
screen, At the bottom of the screen will be
printed the prompt

"REVIEW SO'S

To enter a standing order or transfer, type the
day of the month the transaction is to be made
and the amount in the format T
[Day Number, { —}[amount in poundsl{ Mj[ C or
Dl

The optional "N code — for New — is a
signal that the amount is to replace an amount
previously assigned to that day. If omitted, the
amount will be subtracted from or added to
the current amount, depending on whether the
{—} is included or not. _

The terminating code "C or "D signals that
the value is to be treated as a transfer credit or
standing order debit respectively. Note that
although entered in pounds, all amounts are
displayed in pence. For example, to replace




 ACCOUNT

STATEHENT DATERE Fal
CREBPITS DEBITS BALHNCE

31/8:581
2/79:502
4732583
4/9: 5" CARD
8/9:504

18 3.0
ia/9: 585
ie/9:CORR

STATEMENT DATENTFL]

CREDITS PEBITES BALMCE

DaTE

31/8:501
2/9:5082
4/9:503
4/3:53"CARD
8/9:2504

i@ 5.0
10/91505
18/9: CORR

AR Er 26,9 suzy.s. i)

Beview s.o°s Gn» sESsIDN

29524
27524
26284
24784
22784
—i1482
—1370

Figure 4. Suzy's cheque.

the amount credited on the 10th of the month
with £10.50, type A

[10,10.5 N C]
To increase the amount debited on the 23rd of
the month by £15.25, type

[23,15.26 D]

To overcome an error, type <(@> and re-do
the entire entry. The erroneous entry will be
ignored.

To review the table of standing orders and
transfers at any time, type E, as figure 2.
Type "R again to resume entering SOs and
transfers. When all standing orders and trans-
fers have been entered to your sartisfaction,
type 1E repeatedly until the statement page is
once again displayed on the screen.

Answer the initial prompt Play Tape by
starting playback of the appropriate data tape
and immediarely pressing an alphanumeric
key. After a few moments the statement page
previously saved will be displayed as in figure
3. Note again rhat all amounts are displayed in
pence. New entries may now be typed in —
note that entries must be in chronological
order as the month number is not significant,

.and no sorting of the day numbers is done. For

example, if an entry for 20/3 is typed in after
an entry for 21/3, the 20/3 will be taken to
refer to the following month and any standing
orders or transferrs between the 21st and the
following 20th will be inserted in the state-
ment.

Entries are made in the formats.
{Day of mgnth/Nonth number}{Note}l,amount
in pounds][ C or D]
or 2 =
[amount in pounds][.C or DI
No <return>> is neccessary.

If the optional date is omitted, the current
statement date at the top RHS of the state-
ment, which is also the date of the last entry
made, will be adopted as the new date. This
format should be used when a number of
transactions are to be entered with the same
date. The date and note together are truncated
to 11 characters in total — allowing five or six
characters for the note. If the optional date and
note are boti: omitted, the second format
should be used.

The terminating codes "C or D signal
whether the amount is a credit or a debit
respectively.

For example, if you paid Suzy a cheque for
£5.10 on July 26, type;

[26/7 SUZY,5.1°D]
as in figure 4. Or if you do not wish others to
know abourt Suzy, type

(26/7,5.1°D]
If the previous entry was already dated the
26/7, type o
[SUZY,5.1 D]
or 3
[5.1, DI

respectively, instead.

Typing a <@> character signals that the
entry typed so far contains an error and is to
be ignored. A beep will sound and the entry
will be erased — rerype the entry from the
beginning. If you complete an entry contain-
ing a syntactical error it will either be trapped
and ignored — a beep will sound and the entry
erased — or the entry will be entered on to the
statement as a dummy zero amount with no
effect on the balance.

Any standing orders or transfers encountered
on the 50O table between the previous and new
entry dates will be inserted on the statement
page before the entry just made.

You may review and revise the table of
standing orders and transfers at your leisure
by following the prompts at the bottom of the
screen.

The screen window may be scrolled up the
imaginary statement in blocks of eight entries
at a time, by typing . This is cyclic — that s,
the window will be scrolled past the earliest
entry on the statement back to the latest entry
and then back to where you started from:. A
beep will sound to remind you that you are
once again viewing the working page. If a new
entry is made while an earlier portion of the
statement is in the window, the screen will
automatically revert to the working page
before dealing with the new entry.

When the last entry has been made, type "E
to save the displayed statement and the table of
standing orders and transfers on tape.

In answer to the prompt Record Tape, start
the tape at the point where you wish to save
the data and press an alphanumeric key. The
values associated with the statement page and
standing orders table will be recorded on tape
and the message Statement Page Saved printed
at the foot of the statement on the screen.

670 IF GUK;IF A;GOS.d

630 IF C=K$V=3U; $0=50

630 I#DESFBOLT; P, SD3ReY

TO0 $Q1100=50;5q! 100 +LENC QN 100 ) =562 501 100w ] L="n

T10 ¥=TT{L. V=10 TV=100%0, Y

710 TF Y=CH®&"GI100=0; ! 100=IV H! 100=R1S5+F 1106

T30 TF Y=CH dTFE100=0; G2 100=5v 1 L00=H19E=01 100

150 F_XmETORGE, b Toles: 801K 801 T FEX=FITI00 X=G LT HIX=IET; ¥,

760 1 #4905 #5080 |45 2=RRLAG I #FEe 1 #D2; TOAR]E; TREORE

70 WAIT;LE.LLZ

THO LDEdE1G0;P. SQI96: TREO=L1 ;P FI06; 5155 HIRE

190 R.

BODcE, 3LT: THEL=0; P, 4B+ 1" scanding"$255 "orders™

210 F.5L5L

20 DO

B30 P.USDATE AMDUNTSE o> 1 1 #80= 1 #DE ;005 . u ;| #DE=1880

BL0 1#96=1 FDOE+LT; THRA=10 TRB0=17; L1 RED; IF30"p 26, §

&50. Cu0;D0 C=Cel;U.UTCaCH", "OR CoL. U

860 IF C=L.D:U.0

BT $V=SDeDel; SU+L=™"

BBD Sedey, Uil V-1

&R0 LF WITSCH"dVLIE=TIN* (W 20Y-1 ) O0H™s" JeX (1008 V)

$00 IF WI¥=CH"o" 2wy | we (v I(Y-1)OcH s " b+X (100", ¥}

2100, $um=e”

920gP. §13; TPEL=0; . 82 "STANDING ORDERS™' ' 5B« 4 DATE: TRANS-
FERS:"

930 P." 5.0RDERE™'

940 P.5LIL

050 @=10; F.N=4TOL245. &3 TF 1IN OR JIN:P. 'M/4 JIN 11N

P60 M, P, "SLSL

970 GO%.z

#80 LT, LLY

F90 IR HCH" e "G

1000 cos. =

1010 &,

1020400

L0300 H=He4: IF H/&331 Hed

1040 U.T16 OF JIN OF (R=N);IF LIN=0 AND JIN=0 6.k

1030 F . EeATORE. &1 Tmis by $QIX=SQI TIFIN=F I TG 1 Xm0 | TIHIN=HIT 1N,

1070 G156=1 1% FIa4=] W11 G6=H 21 1K+T1H

1080 STR KSE, Q006 301 962="" TF K<I0; $qiafs ="

1090 IF JIN;SQI9SsL. (QIRs)=" TFR"

1100 IF TIN:5QI76+L.(QIa80=" 5.0"

B1L0. | 0= FS080; | 99 2=fB100; | #hbml #52; Thoa=1 L

1120 MALT;LI.LL2

1130 L #OE=[#92;P. 30106; THEG=LL; P.FI96 G106 HIDE

T140KY, B=N  SE= 50

1150 k.

11408005, 25 | PDE=F#BOGOE1AD

1170 5=F0.™"

1180 5F.§,D:F, ¥=4TOL245, 43PUT 5, LIN:PUT 5, J1N:N.

1190 F.N=4TO96S. 4; 5P, 5, QI8; PUT S, FIK;PUT 5,GINPUT S HIN:K.

1200 P.811™sratemant 8255 pagn "82 55 navad ;R

12108 #DE=FBOOTROAR ; T RE0IS=R40

1230 §=F, ="

1240 5.5,E:F. N=ATOIZAE, &; TIN=G.5; I N=G6.5;0,

1250 P.R=4TOTES. 4 5.5, Q1 H; FIN=G, $;G1 =g, 5 HEF=0.5 ;1.

1260 IF V.E=0 DOSE=3{E+1):0.v.E

1270 fo=3E

1280 .

1290 SDE=SE1E0; P, “ReVIEW 5.0 5" 880+3;0.

1300w SOE=-#E100; P, "rEVIEW S.0°S  oND SESSIOAT;R.

1310m ! JOE=#B1R0; P. "rEVISE 5.0%S oD 5.075":A.

32021 PS6=PR1AD: | #o4=08 ' WATT ;LT . LLO;®,

160018=7; 1994=11; 1 #56-08080

1540 F.K=2 T0 R-26 5.-4

1430 {#DE=#BOAD;LILLLY

1430 P $015; IED=11;E.FIN, 31K, HIN
1440 ¥,

1430 ReH;R.
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If your order contains over £120 worth of computer
hardware apply now for interest free credit by telephoning:
Mail-order; (0702) 552911. London Shop: 01-748 0926.
Birmingham Shop: 021-356 7292. Southend Shop: 0702
554000 or write to P.O. Box 3, Rayleigh, Essex SS6 8LR.
You pay 10% down, then 10% per month for a further
nine months (to nearest penny). Example: VIC20 Colour

THE NEW COMMODORE 64

The incredible new computer from Commodore comes
with 64K RAM fitted! Plus 16 colours, hi-res graphics,
320 x 200 pixels, 40 columns by 25 lines, Z80 micro
processor can be added — that means you can run CP/M
software, 8 independently movable Sprites with collision
detection, and a sound generator with 3 voices, 4 wave-

Computer. Cash Price £169.99. Credit terms: £16.99 forms, envelope and filter to rival some dedicated music

down then £17 per month for nine months: Total £169.99.
Credit quotations on request.

synthesisers. And all this at the most incredible price ever.
(AF56L) Only £339.00

DRAGON 32

RS, D RACE M I

The amazing new British com-
puter with a full-travel standard
keyboard, a 16-bit microproces-
sor, 32K RAM fitted (expandable
to 64K and later to 256Kll), 9
calours, hi-res graphics and
Microsoft extended colour BASIC
(the very best BASIC to learn
with). It can be used with virtually
any ordinary cassette recorder, it
has a printer interface (Centron-
ics-type), joysticks are available
and it's incredible value for
money. (AF57M) Only £199.50

THE AMAZING ATARI COMPUTERS

4 Consoles Available:
Atari 400 with 16K RAM (AF36P)

£249.95 1;

Atari 400 with 48K RAM [AF378) A ATNH_ |
£319.00 '_""'""‘I'

Atari 800 with 16K RAM (AF02C) i
£498.00

Atari 800 with 48K RAM [AF55K) -
£690.00

+ All above with BASIC & handbooks

Other hardware:

Cassette Recorder {AF2BF) £60.00

Disk Drive (AFOBG) £299.95

Thermal Printer [AFO4E) £265.00

Epson MXBOT Mk Il (AF38R) £399.95
Epson MXBOF/T Mk IIl (AF40T) £447.35
Printer Interface for 400 (AF41U) £59.95
Printer Interface for 800 (AF42V) £59.95

Interface Module (AF28G) £135.00
Varsawriter {AF43W) £199.95
16K RAM Module (AFO8J) £55.00
48K RAM Module for 400 (AF44X) £125.35
48K Upgrade for 400 {AF45Y) £75.00
Floppy Disk (YX87U) £2.60
Le Stick {AC45Y) £24.85

Joystick Controllers (Pair) (AC375) £13.85
Paddle Controllers (Pair) (AC30H) £13.95
For full details ask for our hardwarae leaflet [XHE4.J] SAE appraciated

JOIN THE U.K, ATARI COMPUTER OWNERS" CLUB

An independent users’ group. Four issues of tha club magazine for only £3.001 Addrass your subseription ta Ron.

Issue 1 of the club magazine featured a tutorial on character set redefinition and contained a collection of demonstration and
gameas programs and lots more. Issue 2 featured atutorial on players missile graphics, an article about graphics on computers, a
salaction of members’ contributions to the program likrary and much maore.

THE FINEST SELECTION OF ATARI SOFTWARE

Teach-Yourself Programs Page Flgipng S1C-16K-BOEEE £11 98 Rescus A1 Rigal 10-32K-B0B08 £12.45 Curse Of Ra (Pan 3| -1D-3ZK-BOB0X £14.95
Conwerdsianal Frengh EC- 16K -YG4dX L3005 Page Flipping -10-24K-BQEEL £11.95 Catesiones OF Ayn ~1C=32K=-BO2IY [14 85 Analog Adventure ~1D-32M-BQ33L £16.98
Conwersational German  -50-16K-YGA5SY (3005 Sounds & Music ~1C-16K-BGO4E £11.85 H 10-32W-BOQB20 £14.85 Agventire Land 1C-ZAX-BOO0A £14 65
c nal Spareh  -5C-16K-YG4BA £38.95 Seunds & Music -10-24K-BGOBF £11 85 1C-32K-BOX4E £28.95 Prples Advaniure 1C-24K-BO018 £14.85
SSC-TEK-YOSTA £3006 Trecky Tutoriats IC-2I-BGOEG 50,05 10 -32K-BO70L £25:95 Missn Impossible 1C-24K-8L02C £14.95
Touch Typing 2C-16K-¥G480 1695 Tricky Tutorials 30-33K-BGOTH L6006 1C-24K-BOX3A £1895 Voodes Castle WC-24K-BO0AD £14 85
Siates & Copsls 1C-1E-YGEREL  £385 1-32K-BOBIC £18.95 The Ceunt 1C-24M-BO0ME £14.88
Buro, Couniims & Cacnals -1C-16K-YGETM  £9.95 Business Programs 1C-30-BO1SA £14.95 Srange Odyssey 1C-24K-BO0SF L1486
Kids § (3 Programa 1C-166-8G0048 (995 AD-3IH-YLIGN £119.98 -1D-40K-BGZED £18.85 Mystery Fun House -1C-24K -BO0GG £14 85
Kide 1 (3 Prograns) 10-24K-BG018  £9.95 8 Processar -1 CRID-S8K-YG42Y £9898 Crush, Crumble & Chomp -1C-32K-BOB3E £22.45 Pyrarid O Do -AC-24K-BOOTH £14.95
Kids 2 {3 Programs} 1C-1K-BGOIC  £995 - ID-32K-B095H FB9 .35 Crush, Crumbie & Chomp -10-32K-B0B4F £22 45 Ghost Tewn 1C-24K-BOOAS £14.95
Kutds 2 {3 Programs) 10-248-BG030 LD 95 § Processar _YC-3IN-BGOBS £11.05 Mission; Astercid -1D-40K-BQ1Y £17.18 Savage laland | 1C-24E-BOOSK £14.95
ord Processar 10-32L-BGOS £11.95 Wizard & The Princess . -10-40K-BQI5C £21.79 Savage sland |l 1C-24-BO10L £14595
Learn Prageamm Caleulaior ~1D-24K-YGSOE £16 95 Ulyssas & The Golden Fleece Galden Voyage ~1C-Z4K-BO1IM £14.95
ng 1 ~1C-BK-YG4IWW L1585 Graphh _IC-18K-YGE1E £13.85 20-40¥-BOAZA £30 64 Saliporn ddveniure -10-20K-BO338 £20.64
ng 2 -3C-8K-BOETX £2195 Eratisthcs G B YGEZG £13 85 Tark | 10-32K-BO24C £29 95 Deadline I0-3iK-BOIGE £34.05
nvitation To Progrs ng 3 -2C-BK-BOEAY L2288 Personal Einancial Manasgement Zowrk It -1D-32k-B08ED £10.95 The Shattered Alliance  -1D-48K-BOSBG £28.85
Bagics OF Animation -IC-1BK-BOSTM £11 88 a0-32K-BOBEY £45.00 AliBaba & The £0 Theeves -1D-33X-BOTEK £27.95 Thar Batile OF Shilch 1C-40K-BOEST L3295
Basees OF Animation 10-24K-BOSEN £11.85 Mocigagn & Laan Analysis -1C-16K-BOBEW £13.85 Temple Of Apstai Par 1] -1C-328-BOBSG £28.95 Tha Bastle Of Shileh ID-A0K-BOSTF L2595
Player Miggile Graghies  -1C-32K-BOSSF £18395 Bob's Buginess 1C-32K-BG1 1M £3.95 Temple Gf Apsha(Part 1) -1B-32K-BOBET £28.95 Enigy Crar 1C-18K-YGEIH £985
Flayer Massile Graphics 10-32K-A0E00 £1835 Bob s BUSiNgss 1D-32K-BG12M £2.85 Upper Resches OF Apshai (Part 2} Kimgdom 1C-BK-YG55K £395
Dusplary Ligls 1C-18K-B0Q51F £11.95 -1C-328-BOBTL L1495 Speoe Shutle Module | <1D-32K-BGESV £19.98
Display Lists 10-24K-B052G £11 55 Adventure Gamei Uppes Reaches OF Apshai (Part 21
Horiz Ve, Scrolling 1C-16K-8053H £11 98 Galachic Empire -1C-32K-8Q140 [14.05 10-32K-BOEEV L1458 Arckle Games
Heariz, Aviers Serofing 10-Z4K-BO5&] £11 86 Rascun Al Rigal 1C-32K-BO21X L2246 Curse O Ra (Far 3) -1C-32K-BOBIW £14.95 Star Amcers -1E-BE-YGEEW £23.95
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(Subject to approval
which can take up t0 48
hours) (APR = 0%)

CEL A S

ATARI SOFTWARE continued

Asteroids 1E-B5-YGEOD
Space Fwadprs 1E-BK-YGT0M
Missile Command -1E-BR-YGEaU

-BOESA
-1E-BX-BOGIT
-1E-8x-BG51F

Caverns of Mars

K- Siar Pairol -1E-BK-BGE2G
Paihfinder 10-32K-BG3IIL
Cragalire 1C-16K-BG 22Y

10-32K-BG23A
1C-F2K-BG24R
ID-32-BG2EC

Threshald A0K-BG 18U
Cietuxe Invaders -1R-16K-B8G34M
Galactic Chase ~1C-168-BO625
Galacuc C -1D-18K-BOBIA
Race In Space 1C-16K-B0360
Race In Space -10- 168 -BG2OW
Space Chase 1C-1BK-BEAZV

Space Chage 10-24K -BGAIW

Centipods 1E-16K-BO70M
Anghn Wee g 1C-8K -BGEOE
Lumar Lander -IC-24K-BO 1 &S
Lunar Landar ~1D-24K-BGEAD

Jumbe Jei Lander
Submarine Commandar

£29.95
£29.58
£29.95
£24 50
£29.95
£19.95
£35.95
£27.95
L2084
£20.84
£21.80
£21.80
L2754
£28.95
£16.85
£18.85
£14.88
£16.95
£10.95
£1295
£29.95
£10.95
£10.95
£14 9%

Avalabie Navamber
Avallable Nevembar

Rasterblasier ID-32K-BGIE0 L2295
Shooting Gallery 1C-16K-BO36F £14.95
1D-16K-BG19Y £16.95
~IC-16K-BG1ER £24 95
-1D-16K-BG 165 £24.95
1E-8K-YGETX £2450
Dedge Racer 1C-1BK-BG23G L1995
Dodgs Aacer -10-24K-BG30H £10.96
Matchracer 1C-16K-BG31J £23 06
-1D-1BK-BGIZK £23 95
-ID-32K-B0O77) £22 095
dwwbreakor 1C-16K-BG 17T L3064
Jawbroaier ID-3ZK-BO260 F20 84
Ghost Hunder IC-16K-BOE {1995
Pac-Man ~1E-BK-BO7IN £I9 95
Pacitic Cost Highway 1C=-16K-BG13F £34 85
Pacilic Coast Haglmway 10=16K-BG140 £24.95
Chickin =1C-18K-BG2TE £21.80
Chickan 1D=16K-BG28F £21.80
Tumnble Bugs 10-24K-BGAGA [2495
Bug Astack ~IC-ZAK-BGIEF L1396
Bug Attack -1 K-BGEITS £2388
Canpon Climbor EK-BE44X [24 55
Canyon Climbar 16K-BGABY £24.95
! -1 GE-BOIIN £10.895
IC-18K-BG38R £16.595
1D-18K-BGISN £1988
1C-165-BGA0T £10.98
Tome Bomb -10-24K-BG41U £1288
Tank Trap IC-16K-YLI4M [8.85
Tark Trap 1D-32K-YLISO £12 896
Thunder ksland -1C-16K-BO37S F10.98
Home Game Programs
Soram -1C-18/24K -YGREN £17.650
Baskerbad 1E-BK-YGE1A £24 50
Cypher Bowl 1C-1BK-BOI0W £29.50
Sunday Golf ~1C-165-8013F £10.95
Doarts -1C-16K-BO42V £19.95
Tournament & B8l Pool -1C-16K-BO45Y £18.895
Snooker & Billards -1C-16K-B084X [1985
Ricochet -1C-16K-8G4TE £14.95
Ricochot -10-J2K-BGAEC £14.895
Computer Chess -1E-BX-YLEIT £24.50
Fas1 Gammon 1C-8K-YLIIL £1695
Gomoluy 1C-16K-B8Q180 £14.95
> -1D-16K-BGEEN £19.95
1C-16K-BQ18Y £14.95
Rt 1D-1EK-BGEE4I £19.85
Cribbage & Dominoes  -1C-16K-BO43W £14 85
Poker Saliaire -1C-16K-BOITT £10.95
Poker Solitaire -TD-16K-BGHEIH £1495

=1C-BK-YGEIS £995
Hangman ~IC-EX-YG54) 295
Super Cubes & Tily -1C-16E-BO4BC L1486
Humgty Dumply & Jack & Jll

=1C=1BK-BO3BR £19.65

Bk ik

Hickidy Dickoy Dock &

Han Ban Black Sheep -1C-16%-BO38N £1685

Brivgh Harasge Jogadw Puzzies
-2C-1BK-BOOT £19.95

Evropean Scena Jigeaw Pustles
-2C-1ER-BOSIU £19.95
-1E-8K-BO7IF £24.50
10-48K-BGHEL £2995

Yoo Easel
Micra Painter

Music Progeams
Music Composer
Maowvie Thames

1E-BK-Y548C £3595
1C-8K-BO34M  £5.55
Computer Languages
Assombier
Agzembler Ediror

1C-TEK-YLIZK £19.55
-1E-8K-YGGEY [38.85
Macro Assembler =10-325-B0730 £59.95
Basic A -1D-4BK-BOE1) £49.95
Hasic As & Oporatig Syatem A

-10-48K-BO33K £09. 50

Microsof Bassc -10-3ZK-BG74R £59.95

Pikat [Ecucal -1E & ZC-16K-BO755 £79.98
Pilat {Consimark -1E-BK-YGE2A (54 00
5 Farth -10-24K-¥L28G F48.95
Temy-C -1D-4BX-BGE2S (6495

Inter-Lisp 65 1D-4BX-BGEIR £87.00
Linibitias
Programming Aids Packege 1
-1C-16K-BGEE0Q £ D96
=1C-BK-¥L3DH [995
-1D-BK-¥L31J £R206
~10-40K-BO2TE £43.95
~1C-40K-BOXBG £29.95
10-30K-BO2FF £29.95
10-2BK-BG10L £34 95
=1D-A0K-BLGESP £72.80
=10-32K-BEQTEH £40 95
-T10-32K-BGEEN £21.80
-10-16E-BGS7M £24.95
-10-32K-BO3I0H L48.95
-1E-BK-YGE9P £21.50
-10-3ZK-BGEAU £27 54

G502 Disassamblor
BEDD Digassambler
Atar Wosld

3D Supergraphics
3D Supergraphics
File-ly 2
"'emﬂnﬂﬁl" B
K-DOS

Disk Manager

Disk Deiecinwa
Dperaning System &
Talelirk

The Next Step

Boaks
Masier Mamary Map -KHETM L4000
De Re Atarni WGEBL £16.95

Ciperaling Systern User’s Manual

& Hasdware Manual “WaddA £1695

Arari Basic-Loaming By Using WEEEK  £524
Games For The Atari WASTE f445
Atari Basic -WGOSF  £6.80

Arari Sound & Graphscs -\WA3SN FR.IS
Your Atar Comauter WAL0T £13:45
G502 Assombly Langubps Subroutines

SWADSF £12.4E8
WALTL £i1.48
WAAERY £13.00

Advanced 6502 Interfacing
Beyond Gamaes (65023

Computers For People SWADOA  £R75
Analcg: The Maganna For Atari
(B issues) Annual Subseription.  -GG24B  £9.00

Send san now far Gur ngw goftware leaflet with
details of all the above programs.

Order As XHEZG — lssun 3.

Kay: C = Cassette. D = Disk. E = Caslrrtige

IC = 2 Cassenies ¢1c. BK. 16K shewd minimum
FRBPOEY FOqUIr e

VIC20 COLOUR COMPUTER

Hardwara
WICZ0 Consoba
C2M Cossette Unit
WVIC Prinier

VIE Digk Devva

{aF28C)

IK RAM Cartrdge EAFSTF)
B RAM Cartridge {AFSZG)
18 AAM Carindge CAFEIH}
Joysticks and Paddles

Singla Joyeck [ACE3H}
P o Jorsicks LALITS)
L Stick JACAEY]
Pair of Paddias PACI0H]

Programming Akd Cartridges

Super Expandar 3K RAM and Heres
graphics JACEA L

Programming Al Adaionsl commands
function Key progeamming elc (ACSEK)

Maching Code Maniar ACEEL)

Software [all 3K unless stated)
Introduction to BASIC Cagsottes

P [ACETM)
Pars 2 (ACEEN]
Game Programs

Avenger Cartrioge [ACSaF]
Star Battle Carrsdge PACEDD)
Super Slot Cantricge (AT R
Jeity Monstars Casinicge [ACE25)
Align Carnidge [ACEIT)
Supor Lander Caftrtdge (ACEALE

Aoad Race Carladge

Rat Race Caniredge

BlaE Casdatte

Milo Amack Caflradge
Acinturalang Cartridge.
Ficatn Cove Chetridge

Mission Impossible Canradge WCaTL)
Vaedoo Castle Castridge [ACHav)
The Count Cartridge acEaw
Sargen 2 Chess Carirdge {RCTT
Goed Cantredge PACSOX)
Omega Race Cartridge [ACH1Y}

Ancther VIC in The Wall Castatte

(A TEY]
VIC Panic Cassette IACTaL)
Cosrmiads Casseite [ACEO8]
Backgammaon Casseng (+3Ki [ACEIC)
WIC-Men Casselte ACEID
VIC Asteroids Casserie ACEIE)
Business Programs

Bimplicale Disk (+16%] [ACEZAL

[AFATE) C1ED 55

£4495

(AF450) £230.00
{4FE0E) £356 0D
£20095
£44 55
ET74.55

£34 95

£34 58
L34 85

£14 85
£14 85

£19 95
£19.95
£19.95
£19.95
£19.95
£15.95
£15.95
£1995
£4 99
£24.95
£24 95
£2495
£24.95
£24.95
£24.95
£24.95
£24.85
£ra 95

£7.00
£7.00
£7.00
£7 00
£7.00
£7.00

£24.85

Simplicalc Cassedte [+ 16K) 1ACH3E) £19895
VIC Stock Contral Cassens (+8K] [ACI4C) £1935
WIC File Disk {+ 18K| (ACHSD)  £24.95
WIE Wikter Diisk {+8K) IACSBE} £24 85
VIE Wrier Cassatie (+6X} (ACHTFL L1006

Education (CSE & GCE ‘0 Level Aevision)
ALl cassene based and reguire ot Inagt BX axpanson
memory

English Language ACH9G) £994
Marhamatics | (ACESH)  £999
Mathematics 2 (BEGOA)  £9:99
Bralogy BCoTB)  £99%
Chem ey [BCOZCH £9.95
Physics (BC030)  £9.99
Computer Studies (BCOSE)  £9.93
Goography {BCOBFy  £8.80
Hiszery {BCOBG) [0.59
Arifirn for 9 to 11 year ofds [BOCOTH  £9.593
Roadiry See i1 year odds (BCoB)  £9.99
Gomoral Knowledge for 310 11 year oids

(BCoaK)] £3 93
Spefling for 8 to 11 vear olds (BE1OL)  £9.99

Homa Programs
All cassotie based and require ai foast BK expansson
memarny

Quizmaster BC1tME fo08
Know Your Own 10 {BCE2MN) £9.00
Juinige I (BCT3PF  £8.898
Ko Your Own Parsonality [BC140} £9.95
T Achen Carricr Family Monu Planne:
(BCISR L8000
WIC Monrey Manager {BC16S] L9099
VIC Road User B Haghway Coda (BC17T)  £9.99
Garden Plannes [BCI1BU] 999
Intgtear Dasigne: BC1aV) 998
BBC "Agk The Far (BC2OWN)  foa9
BEC “Masterming BC21X] F998
“Mastormand” additional General Knowiedge
Cata 1 (BC22Y) L2 60
Data 2 (BC234) L2 8]
Data 3 [BC24B1  [250
Data 4 [BCIEC)  [280

Masterming” additional Soecialsn Knowledge

Wine & Food [BCI80 £280
Mus:c HCIIE) 25D
Sport & Gamas (BCZBF)  £150
Films & TV |BC2BG] £250
Baoks About VIC
Learn Programming on thie VIC  AWAZT] £2 50
VIC Revasled (WAZIK) L1000
VIC Programmens Reforence
G WAL £D95
VIC Graphics MWALBC) L1000

Note: Order codes shown in brackets.
Prices correct at time of geing 1o press
(Errors excluded).

NRPLIN

Maplin Electronic Supplies Ltd., P.O. Box 3, Rayleigh,
Essex. Tel: Southend (0702) 552911/554155.

Demonstrations at our shops NOW. See the computers in action at

159-161 King St., Hamme

o

rsmith W6/ Tel: 01-748 0926

284 London Road, Wastcliff-on-Sea, Essex. Tel: (0702) 554000
Lynton Square, Perry Barr, Birmingham: Tel: (021) 356 7292,
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10N ERROR GOTOL49S

ZRTWV255

EMODET : FROCINITIALISE: FROCINST : FROGCF ICTURE

AFROCCURSDR

50N O¥=48 GOTO 7,9.14,Z7,37,4%5,48,52,47,748

&AREM == ENTER KEY ROUTINE ==

FSOUNDG, —10, 2, 4: PROCSHADEKEY (KEYH, 144 s hEenE+1: M (ME} =L OWCEH +(OCTAVE X # 12~ 13 +F
EY¥) #3: PROCINFO: PROCWALIT(SO) : BOTOS
BREM =& DELETE ¥ ROUTINE =+
SIF Mr=0 SOLNDC PRIMTTAE (0, 210 ; sWBULAL, 1T4:PRINT "Mo key to delete":T

) H P i ey to delete”: PRDCWAIT (A00) : PROCHIFE: GOTO4
3 A a L =10 TO I8:PRINTTAB(SO, IZ1iSPCSINEXT tPROCINED
LEPRINTTAR( 1,136, 131 : PRINT"L E entered key bas been deleted":TAE
(0, 22y 3aVDULS]1 , 1348, hl FRIMNT"Last enterad I{*,ﬂ has been deleted”:XsTHKEY (I00)
I2PROCWIFE: BOTOS
IZREN #« COFY A SECTION ROUTINE #==
141F Ni=0 SOUNDOG, =10, 1. 2: FRINTTAB (G, YDULAL, L35 PRINT"No notes to copy®iT
AR, 2231 :WDU1 41, 134: FRINT"He notes to copy™:PROCWAITC FROCWIFE: BGOTOS
1SS0UNDD, =10, 2, 4: PRINTTAB (0, 21) § "You can noWw copy a section of previouslyente

red notes anto your current positionby specifying the nos. of the bounding note
55 s X=INKEY (000

15PREOCWIFE

IZINFUTTARE(Q,22) "NO. OF FIRST WNOTE (INCLUSIVED! o onEs TFDNAGNG OR DXCY PROCWIPE

:BOTOLT

1BINFUTTABIG, 22 "NG. OF SECOND MOTE C(INCLUSINE) 7%, EX:IFEXINY OR E¥<1 DR EX<D
% FROCWIFE:GOTO18

19 IF NE+EX-BX+1:MAXNOTESY PROCWIFE: SOUNDO, =10, 1 4 PRINTTABG, 2107 VD141, 1354
PRINT"Out of storage ..-mg.-_-"-Tnm'-.?z];,vnuml.1._.{:.F'F¢INT ‘Jut of staorage range':F
ROCWAIT {4003 : PROCWIPE : BGOTO4

SOPROCWIPE : SOUNMDD, =10, 2, 3 PRINTTAB (O, 2115 s VDUL4E , 1 S8 FRINTYCOPY ING™: TAR (0, 22}
FaVDULAL, 134 PRIN DFY ING™

Z1FORI%=DLTOER: CKEY %= (N¥% (1%} ~LOWCX) MODABDIVA+1: COCTAVER= (NZ (1) ~LOWCK) DIVag+1

22PROCSHADEDCTAVE (COCTAVEY 130, 13112 SHADEKEY (EKEYL, 144)

23S0UNDY, ~15, 150, 2: PROCWALT (3

23 IFCKEYZ=2 ORCKEYX=4 ORCHEY:=7 DRCHEYX=9 DRCKEYZ=11 FROCSHADEWEY{CKEYX, 148) - f .
ELSEFPROCSHADEKEY (CKEY? T d

2SPROCEHADEOCTAVE (COCTAVER, 134, 1343 Ired o qompos.ng

26N =N L3 N TNX) =N L% s PROCINED: NEXT IR h

27PROCWIFE : GOTOA sympnonies on YOLIF

L2BREM #+ BLOCK DELETE ROUTINE #&

I9IF Ni=0 SOUNDL,-1%5,30,4: FRINTTAB (0,21} : VDUL41, 136: PRINT“No notes to delete pGCket Calcutator? LaSt

HITABLD, 221§ s VDU141, 136: FRINT"No notes te delete’:FPROCWALT (4000 tFROCWIPE: BGOTOS & -
FOSDUNDL, 15, 100, 4: PRINTTABLO, 2113 " You & now dolete & block of previouslyen ]"“ h Ch M I "
tered notes.Specify the two bounding notes by their numbers. i =X=INKEY (500) Dnt ns e VI e

Z1PROCWIFE

SZINPUTTAB (D, 22)"NO. OF FIRST NOTE (INCLUSIVED 24, DX:IFDY>NE DR DX<1l PROCWIPE defined Some Of the initi-al
IZINPUTTAE (O, 22) “NO. DF SECOND NOTE (INCLUSIVE) 7+,EX¥:IFELYNY OR EX<i DR EX<D dif'ﬁculﬂes encounterEd N

% PROCWIPE: BOTOZZ : .
A P R THmEed TONTE R e ; > M ~EY

_ 34TF EXesn: NE=DX~1 ELSE FOR' IXWEYsL TOWZIMK(D%e TR EY 1) SHOLCINN NEATE NCoNR-E 2 turr‘“ng the BBC into a

ISFORIE=10 TO18: PRINTTAB (30, T%1 1 SPCT: NEXT: PROCWIFE: PROCINGD: GOTOS H H 'rh'

SnEn +a SOUND LAST NOTE s 2 musical instrument. This

Z7IF MEso SOUNDHO, —10 1, 4 PREMTTABIO, 213 3 V0LLE1L , 1Z48:FRINT "N 1ast note 5 sou -

nd"i TAB A, 221 1 1 VDULAL, 1561 FRINT No 1ast note to sound®:PROCWAIT (400): PROCHIFE: GO month, his program takes

‘I’I:M-

= -
; SQ.DR'N.“nh.r-‘-‘lil'—.!} VOIS, 15 ..1"1 FRIMT"Saunding last note"iTAB(O,22r1:VDULLL, the tedium Gut Of t]ckllng
134, 1F11PRINT"Sounding last note
IICKEYZ= (NE (N —LOWEX ) MODASDIVA+1 : EOCTAVE S = (MM (N —LIOWCX ) DINA8+] h k
a E 3 ROCEHADEREY (CRKEY Y ; 144) t e eys-
(2D , 20

(e Jot i B
WRIT (200}
F Y= Of Y#m? ORCHEYXwS ORCEEYA=11l FROCSHADEKEY (CKEYY, 148)

EL'—-EF’rILIL‘:E—‘HD'I:I' EY{CEEYX, 150) P 'h'_’f' HADEOCTAVE (COCTAVEX, 134, 134) 2

4IFROCWIFE: GOTOS

AAREM ## SOUND CURSOR NOTE ==

ASPRINTTAR (0,21 VOLH 41, 138, 131 PRINT®"Sounding curaoe® i TABR{(CG, 221 : VDULAL, 156
s 131z PRINT"Sounding cursaor®

A&SOUNDL , =15, LOWCE+ (OCTAVE X -1 ) #3838+ (KEYX -1 ) #4 . 20: PFROCWATIT (1200 s PRINTTAB A0, 2132
SPCEQ: : GOTODS e

47 REM ##% SELECT il OFTIOh s 2 i

ABFRINTTABELD, 21 Hit C if you want the cursos o produce a hEsp svery note-c = — = ey
hange;or 5 to ensure its silence unl you use FE"i

A9REFEAT :FS=BETH: UNTIL Fa="5" ORF% i

SOPRINTTABLO,21] 3 SPC (1207 1 : 60704

SIREM HEVIEW ROUT INE®®

S21F MNu=0 S0UNDL, >0,
3 TAR (0, 220 £ s VDUTS

SISOUNDL, —15, 104,
M, S-Fast, Mz
yvou tap the Rhythe on RETURM K #EALT, 0 \ Y

SAREFEATGE#=GETH#: UNT ILG#="F"CRG#="M"ORGs="8"0ORGE="R" ~—

SSIFGen"F"H ELSE IF GfsFH" HX=S0 FLSE IF G3= H¥=E 00 ELSE Hx=-74 }

SEPROCWIFE: PRINTTRAE (D, 21} 1 Hit ¥ for wvisual omly™'" S for =zound onky"""

RINTTAR (D, 211 : 1 WDUL4A1 , 1Z4 : PRINT "N notes to reviews
sPRIMT"Me notes ta review":PROCWAEIT (400) : PROCWIPE: GDTOS w

FRINTTAB (O, 210 "REVIEW FUNCTION-hit ane of the followingF, 1\

tum or Slow rum thr 1 ofnotes,with accompanying wsound R= 5

B for both" "Note that Y or B will be sgre sluggish"y I‘N-
SYREFPEAT: H$=GET$: UNTIL HE="C" ORH$="E" DRH$="" Y r
SEPROCWIPE: PRINTTABR(O, 21} :CHR$1Z15CHREIGIICHRE137: “"Reviewing notes" s TAB (0, 227 T

iCHR2L1Z1;CHRSIALECHRSLS
SeFORIYm1TONY: [FHE="S"

BLIN-LOWCYK) DIVABR+1
&HOPROCSHADEDCTAVE (COCTAVER, 13
S1PROCINFD: IF HE<>"VS SOLNDEL
HZREPEAT : XH=INEEY (HX MTILX%E 30
LSSIEHS="8"EOTOLS ELS CHEY%=2 ORCHEYYX=4 ORCHEYX=7 DRCKEYY=%9 ORCHEYY=11 FPROCS MNEARLY EVERYONE has seen a pOCkEF

HADEKEY {CHEYX, 148] ELSEFROCSHADEKEY [CEEYY, 150}

"Revipwing notes” 5 e _...Vv--..._____‘

BOTOA] ELSECKEYZ={NX 11X} -LOMCE MODASDIVG-1 : COCTAVEL=IN

1 s FROCEHADEREY (DEEYY, 14& )
SCNECIRY 10 ,( '

54FPROCSHADEDCTAYE (COCTAVEYE, 1754, 154 calcu]&mr-cum-keyboard which allows the

e TR e S S N et R el user to enter 3 tune and play it back at various

44 REMes INSERT ROUTINE ## .

&71F NtmO SOLNDO, ~10, 1, 4: PRINTTAB(O, 2101 :VDUL41, 134: FRINT "Nowhere to insert"; speeds. Of course, to get the BEC Miero to
TAB (0,221 :VDUI4L J&:PRINT"Rowhere to insert':PROCWAIT {2005 : FROCWI 50 T04

SBESOUNDD, ~1G,2, 4: FRINTTAE (0,213 1 " INSERT MODE = vou say now iASEFt notes into play a tune the Process would be much more

those ?lLl’E'-'\l'g:f wntered. E=mTRYEY (300} s NN =NL labﬂriﬁu&, Fil‘st you have L] deﬁne an mﬁ&lﬂ]ﬂﬂ
HFFROCWIFE=FPRINTTABR L ter the note after which you want to  insert mor & 7 I

# notes (give 1ts position in the sequence!®::INPUTDY:IF DXSNY ORDECO GOTOAS if required then each musical note must be
FOPROCWIPE: INFUTTAB IO, 21 ) "Enter position within octave of new notell=1Z,or O n [ :

o finishinserting) ", NMEVA: IFNKEYX<O OR MKEYR312 GOTO7O changed to a corresponding integer for use in
71 IFNKEY%=0 PROCWIPE:PRINTTAE (0, 200§ SFCIH: PROCINFD: GOTOS 2 . Ne
T2 INPUTTAR (0, 23) "Enter octave of nes note ", NOCTAVER: IFNOCTAVEZCO OR NOCTAVEL the pitch _part of the sound Stlammem N_’“’

% BOTOTZ each musical note must be given a duration
FIIFNOCTAVEZ=0 FROCWIPE: PRINTTAR (0, 20} § SPC38: FROCINFD: GOTOA ¥
TAEORIE=NATODE+]1 STERF=1:NE (1%L w2 L T%) s NELT s NsNZ+1 1 N2 ¢ DR+ 1) =L OWEE+ (NOCTAVER parameter, as well as some number tclllng the

—13 =48+ (NEEYY 1 hese
TSPRINTTAR Nest one in abt:®iCHRELTLIDK+13 TAB(ZZ,20) § CHRS13A: “N computer when to sound it All of thes

Br inuerte numbers need to be keyed-in by hand. The
THPROC INFO: +1: GOTO7O :
77 REM ** TUNE-UF ROUTINE w computer also needs a routine to sound the

FESOUNDD, —10, 2.5 tIMTTAB &G, 200 PUTUNE-UP = *iCHR$1353 "You can tune

coepute correct note at the correct time.

F by changing the pitch produced by the left-most note,C [1).Thiz is initially ars 7 o

set_atS units (this produces middie-c at G (233 (KEY 7O G0 ON...1" This is all very boring, repetitious and error-
TRE=GET 2 ¢ e
BOPRINTTAR (0,201 §SPCIFEITARCO, 2013 “C {1} can be given an integer wvalue of be prone since the BBC Micro has no musical

twpen 0 and 17 (note that & unitssone senitonel.¥ou can move the cursor and us keymard and all notes have to be ente.red as

e FS (Sound cursor] to cospare a note to another instrument. CREY. ... = &
B1A=GET numerical data. To produce a tune-playing

74 YOUR COMPUTER, DECEMBER 1982



0y 200 3 SFCEFEF TAB IO, 2L 1ICHAS13 ureent value af C (1): HRE151: 1.0
BIINPUTTABE (O, 23) " Choose new value * NLOWCY: Ir NLOWCE: 17 OR NLOWCH<O GOTOEZ E
LSE LOWCX=NLOWEY
BAFROCHAIT (S0)  PRINTTAB (0O, 200 1 SPO1 981  BOTO4
PSDEF PROCSHADEDCTAVE (DETAVEY, A7 RINTTAEY (OCTAVEL 15 #7+1, 133
LiPRINTTAB{(DUTAVEL 1) #7+1,2) 4 7 NDFROC
BSDEF PROCPICTURE:FORI 2z PRINT L 1M sEHRS141

87 FORY:=1 TOZT STEF7: TTABRLIY, I
BB VDUIZS, 157,124, JEDINT =3 ADIVT+a%, JXDIVT+45, 158 NEX T VD"

BEPFOR S5 TOLZ3:PRINTTAE

FOVDULST, 150, 255, 158, 145, 158, 150
150, 158, 1498, 158, 150, 158, 148, 158, 1
FIFOR I¥=14 TOIP:PRINTTAZ(O,.I
SOFOR—FieD TODA SVESH v :
SIPRINTTAB(L, 0} s VDU 30, 157, 13
FAPRIMNTTABR (2,20 ; CHRS (1313 =
—— SSENDPROC
/—"’- —\‘ SSDEF PROCINITIALISE:LOCAL I%

FTREEYD
G =iy FEWKEY1
FFMEEYD

‘ 7 e LOGRKEYS
i

LO2#EKEYS
1OSHKEY &
LOAwKEYT
LOS=HKEYR
106%F X4, 1

-1 RN R A

LOTOCTAVEN=1: KEY%=1: LOWCH=5: Ni=0: MAXNDTESA=200: FE="C" : RESTORE : DIM COLFOSY (1) .
WHOTE® {12} ,NX (MAXNDTESH)
LB I TD1Z2: HEADCOLROSECTIYE ) (WNOTES LI s NEXT

LOPDATALOL, "C =, 400, CF, 805,50 ¥ BOO,DE, 1005, "E ", 1313, "F ", 1&00,. FE, 1817, %6 ", 2
GO, BE, 2221, "A 7, 2400,AC, 26250

LIOADURSy B203 2 0 O3 O = ENDRRD

LLIDEF FPROCSHADEEEY (KEYK ,SHADEZ) : LOCALLIY

VI2FOR [%E=5 TOLS:PRINTTAB{COLPOSEIKEYAYDINVIGO, T3
=14 TO19: IF COLPDSE (KEY 0D 100 O PRI
CHFE® (SHADEY )
L1 ANMEXTE
118DEF F Uk S0R
115PROCSHADEDCTAVE (DCTAVER, 125, 1313
117LASTEEYR=KEY X : LAGTOCTAVEX=0CTAVEY
118IF F3#="C" SOUND&L1,~10, LOWCE+ (OCTAVEYL#1 2=13+KEY L) #4 . 51 PROCBHADEKEY (KEYY, 149
ELEEFROCESHADEKEY (KEY¥X, 14%)
11FREFPEAT : »FX 15,1
1200X=GET:UNTIL DX=137 OR OX=1ZL OR 10%>48 AND 0X<ST)
121 IF @%{5% ENDPROC

F QE=136 GOTO1ZS

KEYA<>12 KEYA=KEYZ+1 ELSE IF OCTAVEX=S SOUND1,-15,30,3:50T011% ELSE KEY%
AVEX=DCTAVER+1: SOUNDL, =15, 100, 2: FROCSHADEOCTAVE (LASTOCTAVEY, 134, 1353) : FROCS
HADEDUTAVE(DCTAVER, 127, 17

1245070125

1230F KEYX<*1 KEYA=KEYZ-1 ELSE IF OCTAVEX=1 SOUND1,-15,30,3:50T011%9 ELSE KEY:=
12: DCTAVER=DCTAVEYR -1 : SOUNDE, =15, 100, 2: PROCSHADEOCTAVE (LASTOCTAVEY, 134, 134) : PROCS
CTAVEY, 127, 1311}
Yi=Z ORLASTEEYX=4 ORLASTEEYX=7 ORLASTEEYX=% DRLASTEEYX=11 PROCSHAD
Wi, 148 ELSEFRDCSHADEREY (LASTEEYX. 150

DLET
F PROCINFO: LOCALIZ

R# (SHADEW
ABICOLFOSE

xXT
YAYHODLOO, TEY s

: STER=A
2 ELSE PRINTTABLIO, 10+ (NY=1%) #Z) ICHR$ 131 "NOTE “3I%;"“=";: TAB{
1R =2} ICHREIZA WNOTES § (ML (I ~LDWEY) HODABD IV +1 3 g " (% (NX (1% =LOWCY DT

i ENDFROC

1ISDEF PROCINST

ETAFRINT

7EL *RINTEPLAYMUSIC program Oy Chris Helville "B2 =s
fEREERF TR AR R

LIAFRINT " CHRES1 This program 16 in & parts,this is the"";CHR$I1Z1;"first part
-which deals with ttimg up" CHES131; "of an array esntaining (in order) the"§i'C
HR®1S "mates ts be playved.®" "CHRE134;

139 PRINT"The next part,which deals with entering”;CHRS$134i“the rhytha of the
Eune and playing &+ CHRE$1Z4: "hack,should be recorded on tape aftec” CHR®1341"th
1% on®e since this one CHAIDNa 2. %

OFRINT CHRES130:MFull instructions are in the article to”;CHR$1I0; "save space

e s . o

1

141PRINT® "CHRE12%; "Be sure vou have finished entering all”’CHR$129i"the notes
before going on to the nest?'CHRIIZ%; "part (by pressing ESCAPE) pince you “*CHRS
1295 "cannot return to it intackt."
4ZPRINT® "CHR#IFZICHREIZED = Hit a key ko g0 ©Of....."i: X=0ET:CLS

L4SFRINT"The functions avallable are:""'CHR$1Z13"FOr—enters the note on wWhick
the purple’CHRE1ZI+" CUrSor ta-an A4 one ta be played" ' CHREL34: "Fl: —deleten
the Last note entered"’ CHR$ISO:"F2: —ropeats a ssection of notes™’

144PRINTCHRE 12T "F 3 ~deletes a block of notes"’ "CHR$1335; "F4:-sounds the last n
ote entere = IZ259FS: =wounds the pozition of the cursor"' CHR$1ZL: "Fai =enab
les/disabl the Cursors baep'" "™ " ICHRE1349:

1A5FRINT diofvisual Faview of notes eo $ar”'CHR$130: "FBi-can insert note

computer without all of these problems, [ have s into 1i 1293 "FPi-used to ‘re-tune’ eemputer'"’CHR$136§"Hit a key to st
. - - art.... " 1
written the program Keyhoard included in 146PRINTTAB 1 134: PRINT "Remember: " i TAE(10, 3 1 1 WDUL29, 141, 134:P

this article. The instructions are again 31 inGrer e T e S S e IOANE Yo ARK Gnl  ntari iy Kh s CHn
separate. The user can enter the notes INTTARLO. I T i CHRSLT41 "The purple key-cursor iz moved By using"jCHRS$1I4] &
e t = left cursor Keys":PROCWAIT(BO0) :CLS

comprising the tune by means of a cursor DFROC
which can be moved up and down a musical el o
keyboard drawn in colour on a Mode 7 screen.

Once all of the notes have been entered, the
User _laPS out the rhythm of the rune o.n EMNREMRY g THREME , DRIHED o A% (&), PR (B 3FOR 1%=1 TO Nx:M (1% =7 (HINEN+I%=1) 1 NE
functllc;g !}Fi 'C_)]‘If_ L?‘ni ;hange r.he Erpﬁ'edb‘ If ESTORE:=:FERIY=1 TOB:READ FEIIX)iNEXT:FOR I¥=1 TO&:READ AXIIX):NEXT: IF PYLI2)
required. is 1s useful for entering fast bits

Gaing on to next program”®""CHR$130; “Start your cas
CHR$#LISAICHRSL 341" My

1FOR T¥=1 TO MNE: P (HIMEM+IH—11 =N (I s NEXT: PFROCWAIT (250}
ESEEHAINT*

} PHALYI=PE 1) +12F
ISDATAL 1 B0, 01,15 1, 126, 0,0, =20, 126, 126

which would be hard to tap out correctly at the e R

1 : urer match S ITXKEYS 4
ZLEAL Spesi N HEIEOmD atches up the JPREEY, P%OSE, FE A3 PEAS)  PRASY  PH LTI PHE)  AE L), AR I2), AR 151, AZ 14
notes to the rhythm and, at the touch of a

POLS: PRINT* *CHR®134: "  You cam now use FOFL.F2,F3...."""""CHR®1311"
bum?n, F’}aﬁs the whole tune at the correct FO) enter  rhythm!’ 77 3 CHRE1ZS: " Fi) aute playback® ' sCHR®134: " F2)
choose wolice HFaor. F1)"""";CHR%$ S FZ) changa spead of Fiy*

spacings and speed. ZOFROCWATT {2000 1 SOUNDO, —12, 2, 41 #FX15, 1

Because Kﬂﬁ’bﬁ)ﬂl‘d uses Mode 7, thus OI]IjT ZIFRINT > 7 CHR®1345 CHRE1350; CHR$141; " CHOOSE HNOMW . wsaeea CHR$1365C

. e HR S 1505 CHRE1 413 EHODSBE NO M. "2 hERI
1K video RAM, it will run on a Mode 1A, EPEAT: OX=GET-48: UNTIL Q%0 ANDOECS:CLS: ! A:ON0Y GOTO 23.32.36,&
{continued on page 77) (continued on page 77/
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RD DIGITAL TRACER £49.95

Sp
{unretouched
printouts)
Please sendme . .................. RD DIGITAL TRACER(S) at
£49.95 each. I enclose payment of £
NG e a1 el R Sl it L W AR e il
Bl e e e e e e e s

Send to: RD Laboratories, Dept. YCHN, 5 Kennedy Road, Dane End,
Ware, Herts. SG12 OLI

RD Labeoratories’ policy is to bring sophisticated computer techniques to low-cost
computing. RD Laboratories therefore maintain the right to amend specifications
at short notice. Please send stamp for further details of the RD DIGITAL

TRACER, and the RD 8100 SYSTEM for automatic monitoring, test and
control.

%S/ INSTANT IMAGE TRANSFER TO ZX SPECTRUM

The high resolution colour graphics of The ZX

pectrum permit accurate presentation of complex
or irregular images — maps, technical drawings,
even personalities. But entering individual co-
ordinates for unusual shapes can be tedious and
time-consuming.

The new RD DIGITAL TRACER cuts out much
tedious plotting. It provides instant transfer from
original to display file — for screen display in
colour, ZX printer printout, or retention on cassette.

The RD DIGITAL TRACER is of immense benetit
in many fields — for geographers and weathermen,
for engineers, architects and technicians, even for
budding Leonardos! Designed for use with the ZX
Spectrum, the RD DIGITAL TRACER as supplied
is compatible with ZX 81, although high-resolution
colour graphics cannot be obtained on this machine.

The RD DIGITAL TRACER is available only
from RD Laboratories. The price of £49.95 includes
P & P and VAT. Send your cheque now for delivery
in 28 days. (Cheques payable to “RD Laboratories”.)
The RD DIGITAL TRACER is supplied with tracing
sheet, software cassette, and full instructions on
use.

R D Laboratories

S5 HKennedy Read, Dane End, Ware, Herts. SGE12 OLU
[OsS20)1 84380

FLOPPY DISC DRIVES

SINGLE AND DUAL DISC DRIVES
40 OR 80 TRACK FOR BBC MICRO

includes utility disc and Dos Manual Phone for prices; —

06060 VIICRO

% DOT MATRIX PRINTER
# B0 CHARACTERS PER LINE

SEIKOSHA GP-100A

006 VICRO

MICRO UPGRADES

RAM KITS: Upgrades the Mode! & to 32K RAM

Supplied with full fitting instructions. . £29.90 + VAT
ANALOGUE KITS: Suitable for addlrrg mslmks,
controllers ete. . £15.00 + VAT
PRINTER INTERFACE & 1/0 PORT: Enables a

Centronic Interface printer to be attached .. . £16.00 + VAT

MODEL ‘A’ TO MODEL ‘B’ UPGRADE

£89.00 + UAT [ﬁtlel:l)
DISC EXPANSION. . ... EB0.00 + VAT
DISC DRIVES . civve... from £179.00 + VAT

YOUR COMPUTER, DECEMBER 1582

;i % 30 CHARS/SEC COLOUR MONITORS . from £229.00 + VAT
BBC COMPUTER MODEL 'A" . ........ E262.00 + VAT ] ) )
BEC COMPUTER MODEL ‘B’ .. £349.00 + VAT # FREE HI-RESOLUTION ‘DUMP OUT' LISTING Send fauégiaws on other items, cables, casseties, plugs,
BBC COMPUTER WITHDISC . ... ... £410.00 + VAT | 5979 L VAT Carr£6 BB Printer Cable£16 + VAT | WHY NOT SEND YOUR MACHINE TO US FOR
UPGRADING?
i WORD PROCESSOR CHESS: 0. s £11.50

High resolution 18 MHZ 12" ’
Green Phosphor Monitor BOM=A8 50~ it o o EPSON MXB0 F/ 13— Tne prinierrecommended for he

=3 )= BILLIARDS. ... £ 8.50 + Dot Matrix Pﬂintér___,—-"’ # Hi-Resolution Graphics

el + FROGGER........ £10.00 g
LI-I'L‘_ VAT GOLF ........... £8.00 | *B0Cps .-—1-,{2‘-’-’* Bi-directional Printing
Includes Cable ey = m“‘iwf
OTHER ITEMS AVAILABLE i .\ el
| {e n\ ek & SP -E
FOR THE BEC MICRO LAY L0 PRCE g
Books, Cables, Joy Sticks, Cassette Decks, Dust Covers, ] : i%?'mw(';a‘u?
Teletext Adaplor, Speech Upgrade. e HIXE S R
SEND FOR PRICE LIST | £16
o
il e STD (0438) 6538 (BIB|C]
- Dalt 0 Uid 1o =l - B i
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{continued from page 75)

although it cannot store as many notes as a
Maode 1B. Note that Keyboard is in two parts,
the first of which Chains the second — they
must thus be recorded consecutively on tape.

Although the BBC's Envelope and Sound
statements allow it to produce a wide variety
of sound, the tonal quality of these sounds is
not rich. This is because the sound chip fitted,
SN76489, produces only square waves. These
are the fundamental working signals inside
your computer.

I have used my micro to produce sawtooth,
sine, triangular waves. This involves a little bit
of electronics. Roughly speaking, the problem
is to create a voltage, external to the computer,
which varies in a wave-form the same as that
which we want to hear and, since the user port
gives eight-bit digital ourput, all that is
needed is an eight-bit digital-to-analogue
converter (DAC) connected to the eight PB
lines of the user port.

The user port is memory-mapped at location
&FE60 so if we place the correct numbers
here, then the digital-to-analogue converter
will produce the voltage wave-forms needed to
drive a speaker circuit. So the overall method
is as follows: first work out the values that are
to be fed to the user port and use byte in
direction to store them consecutively in a
spare page of memory. This can be done in
Basic since speed is not important and
functions such as sine can be used. Next use a
machine-code routine to cycle through the
relevant page of memory byte by byte, out-
putting to &FE60 as it goes. Then, the eight-
bit DAC and the odd OA will do the rest and
the resultant wave-form will be heard.

Program Keyboard for 16 or 32K provides
the BEC Micro with a facility which enables it
to learn a tune as a series of notes with their
correct rhythm, and then play it back at a
selected speed — all at the touch of one key.

The program is in two parts. The first,
which deals with entering the notes, should be
typed in and then Saved on tape. The second
part should then be Saved after i, since it calls
the second part using a Chain command. Stop
the tape machine after loading the first
program, if it does not have computer control.

The program functions in three parts: first,
enter all notes — this is a routine, with useful
editing features, which sets up an array
containing the codes of all of the notes to be
sounded, and in the correct order. The
method of entry is to move a cursor up and
down a musical keyboard on the Mode 7
screen and use the function keys to perform
miscellaneous operations to make the job
easier. This is contained in the first listing.

Next, enter rhythm — the user now merely
taps out the tune using key FO and/or F1 and
the computer matches up each note with its
position and timing information in real time.

The third part, auto-sound, enables selection
of a voice and the computer plays the tune in
that voice.

The tune is restricted to one note at a time,
no chords. The use of the function keys is as
follows:
Frogram T
FO Enter note  Enters the note currently
covered by the cursor on to
the list of notes to be played.
Deletes the last note to be
entered from the list.

F2 Repeat over Enables a block of notes
already in the list to be
repeated again at the end of
the list.

F3 Block Delete Enables a block of notes
already entered to be deleted.

F1 Delete note

F4 Echo Echoes the last note to have
been entered.
F6 CSR Beep  Enables/disables the cursor

from echoing its position at
eveary move.

F7 Review Will show and/or sound all
notes thus far entered.

F8 Insert Enables notes to be inserted
between others already in the
list.

F9 Re-tune Used to tune the BBC to a

different instrument.
Escape Key Sends you on to the next
recorded program.

Program 2

FO Enter Rhythm; FO and F1 then
become input keys.

Fi Commence auto playback.

F2 Select voice F3 — adjust

duration of tune.

The maximum number of notes possible is
set by the variable Maxnotes % in line
110. You can adjust this value in accordance
with the amount of RAM you have. [

fcontinued from page 75/

2ERE=-1:PRINT" CHRS 1293 CHR®1411 "
Rhythm entering™'CHR$148;"

24 PRINTCHR$1Z34; “You must now tap out
~owill

1345 "the interests of accurate timing.th

2S5FRINT* Sound cut®’'CHR$1541"the notes corresponding to vour taps. "' CHRS134:™
¥ou will have to hum l;hem in ybur hn-u\.!"'CHR!!lS-H"an yauw go PlvFerrrCHRE]1SA] CHREL
k| Ta&aF AW A L Lo R

251 =1 : =FX 11, O

2T TELL =0 2F XIS, O

ZEREFEAT:UNTIL INKEY (=33) DRIMKEY({(-1141:TIHE=0: REFEAT:UNTIL NOTIMEEY (=33) AND

NOTINKEY (=114} : DXL} =TIHE
ZFREFEAT: 1%=1%+1: REFEAT ! UNTIL INKEY (-
TLHOT 1t F_‘rl IT) AND NOTIMEEY (=1183 DX (1%
TOME: DRI TR =INTADEL L) SO+ 5
[f:l rild ¥} 'I'-’F"'I NEXT ELSE MEXT
IFRINT® “CHR®1351: CHR®141¢"

Z1F FHMORHYTHM GOTOLS ELSEFRINTCHRSI
CHRE$1313 = Auto-playback™”

I¥=1%+1: REREAT :LNTILTIME»=T%

SOFRINT " CHRE1Z3ICHRE1413 Sa
lect voice"™ ' CHR3145;" I ETRINGS
7 by nunber) either"”CHR®1Z1: "oredefine,

37 PRINT"gr define vour own. ™" ' TCHR%1
by “CHR$#1534; "typing the appropriate numb

=GET

SACLS: PRINT" "CHR®1ZZ  CHREIS I CHRS 134 " Flmp:l itude selection...... ""CHR$133:C
HR®1 413 CHAS] {:1" Amplitude sSelection... ... *C@tlde CHR®1Z&: " "ISTRINGS (20, C
HR$GL) * * 7 i"Select (by number) cne of these ="

IIPRINTCHR sharp attack / gen
arp dacay®’ ) gentle attack / =
pgentle decay"'CHRE1Z41"4) gentle attack

AO0PRINTCHR®1Z1: "5) ‘sharp attack / no
VPCHES1S0: "T) keep present asplitude sec

S1REFEAT: XESBET=A7: UNTIL XX30 AND X%
A 7 BOTOA& ELSE CLE:FRINT "L
CHREIZ17"the ordEer: =™ 1) amp. /5
or decay {(—12& to 12&) """ X} amp. fetep |
JEFRINT" 4] amp./step for release (0
D=128)""" &) targetlevel for decay (=1
44FOR T¥=1 TO&:REFEAT:FRINTTAE (O, 10+]
Enter parametec "[ILiCHR®(IS5- 1013 : INFUT
ASUNTIL ((T¥=% DRIFN=SIANDIAY IR} b= A
Ardl AMD AR IIND >=127) DR (1¥=2 AND AY (1Y
PO AND AR (I¥) <1271 NEXT: GOTO4S
AARESTOREAT: FORIE=1 TO XX:FOR J¥%=1 TO
ATDATALZ0, =1, =1, =2, 120, 117, 120, =1, 0, =
B, 120,32, 2,0,0,50, 120, 20, 20,0, 0, 80, 120
4ACLS: PRINT CHRS1SIICHRS 1Al iEHRS1 385 !
IsCHR$134;" Pitch =election...... " EHR

R%134; "Select (by letter) one of these :=

APRINTCHR$1Z05" A} warble'"CHRs129:
heavy wibrato" CHR%133:1" D) plain with s
th medius vibrato"'CHR$131:" F) slide of

SOPRINTCHR®IZ05 "

nchanged™
SIREFPEAT : ¥X=GET=54: UNTIL X%>0 AND X¥<

HZRESTORESI: FORIX=1 TOXE:FOR Jiml TO S:READPL(JIL) tNEXT:iNEXT
SI0ATAL, 1,1, =1, 0, 0, 2,0, 1,1, 0, 0,0, 0,0,0,3,1,2,-2,2
La=1, l.L-El 1,0,0,1,-1,20, IE,ISJ. 1!1['1 -lEI &922231 48, 48, 48,2,3,4,1, 1, 48, 48

w38, 2.3, 4,11 49, =A7 51,10, 10, 10
5450”2!&0
SSCLS:FRINT' "CHR2131: "Enter the seven
1'% 1 length of a "step’ (1

=gnd "= T} pitchr/atep for stagel (=127 to 127"

=127 to 127)""" &) no. of stope in stagel (O to 255)°
2 (0 to 255" 8) no. of steps in staged (0 to 238)°

SAPRINT™ 4} pitch/step for stage2 (=127 to 12‘""‘- 51 pitchs/atep for stages |
" 71 no. of stops in stage

wd back by altering the" "CHREIII;"time taken tor T to DE completely "LRRIIZII"p
laywed back.This tise interval is""CHR#1I3;"given by you pressing RETURN twice"

SAPRINTCHRS 133 “the tise
length of the tune.So" CHR$E

YIETRINGS {16, CHR®124) "

match the taps with""CHR#154;"the notes you have already entered. In"’CHRS

NOTE LIST ENDED""CHR$131;CHRS141;" L.}

lll'!- LIST EMDED™: :SOUNDLE, =10, 100, 4: Xe [NKEY (300 1GOTOLS

SSICHRE141 "

CHAS14G: "

t"Hit RETURMN to start the auto-plaving of™
i REPEAT:UNTIL INKEY (=74} 1TIHE=(

H) sei=fi (Z)**CHRAS129}" I sci-Ffi
[4)="CHRSIZZ: " K) define own pitch envelope"'CHR$134;" L) leave pitch envelope u

Rhythm entering"’®EHRE127;CHR$¥L41:"

the tune on FOSFL""CHR#¥124; "The cospute

E-'CHR&1Z4; "camputer will not pause to"j

33} ORIMNEEY (=118) s TH (1) =TIME: REPEAT 1 UNT
P TIHE-TECIY) s UNTIL IX=NY
YrIFDWO1%) 254 DX (IX)=255: NEXT ELSEIFDW{

Autoc-playback™" CHRS
"ISTRING® (13, CHR$%&)* " *C
iCHR#*131; "your tune.™

(150 SOUNDELZ, 1 M T  DELTH) s UNTIL T =N

lpct voice''CHR$135;CHR®$140; " S&
{12, CHR%95) F F FCHR® 1315 "You may now choos
d pitch and amplitude sounds™'CHRS131;

S5 "The pitch section comes first,select
er """ **CHR$130; "HIT A KEY TO START....":zX

tle decay" "CHR%129 ! sharp attack ¢ sh
harp decay" CHR$133;"3) gentle attack /
£ no decay!

dacay”'" &) define own amplitude section
tion" """ "CHR®1348 ¢ WRItinNg s assas

Fe:IF X¥=8 GOTO48

HRE$151; "Enter the six amplitude paramete
tep for attack (O-125)"'" 2} amp./atep f
ar sustain (O to -12&)"

to =12&)1"'" S target level for attack (
% e

KR JSPEIEs TRE (O, 10+-TK=2) jCHRS {128+IX) 5
ANCIN)

ND AW CIXICIZ7Y OR (I¥=4 OR IX=3Z)ANDIAX(I
JL127 AND AXLINI>-127) OR {(IX=1 AND AX(I

: READAT 052 s HEXT 1 NEXT
128120, 119, 2, 2,0, =126, 50, 120, 2,2, -1, -1,

Piteh wl‘i:uuﬁ ~~~~~~ “TCHREI3IZFOHRSL 4
*148;CHRE136: " SiSTRINGH# (14, EHR#75) "CH

E) plain*"CHR#IZ23" C) plain with fast,
low,heavy vibrato" 'CHR#1341" E) plain wi
fect"r™ B) sei-fi (1"

(Z) " CHR$1I21" J) =mci-Ffi
132 IF X¥=11 BOTOSS ELSE IF Xu=12 GOTO&S

2@y By, 1,2, =2, 2, 1,2,1,4,1,

pxt:h parassters in"‘CHR$131] “the order
vt 2) state of pitch repeat (Omoff,l

in between your two presses"’CHR$13I;"being the new
IZi"the first press of RETURN cor'resgonds™”CHRS1331"

STFOR IX=1 TDBlHEP‘EH‘T:P&INTTPBEﬁ.iEPHJuSPC-'SﬁLTﬁEW 12+1%) jCHRE 129+ 1RBO07) 1%
Enter parameter “j 1% CHRS (IIS-TXMODT); : INPUTPX(IXED

SBEUNTIL (1X=1 QND PELIEY >0 AND PEIINIC128) DR (I%=2 AND [(PYEIIX}=0 OR PRIIN)=]
3 OR (IRHZ AND [E<& AND ABS(FECIXIF<IZ7) OR (IN>S AND IX<T AND PEIIN) =0 AND PX
CIEIC256) : NEXT

ERIF FECIInd FECII=FY(1}+=i27

AOENVELOFEL , FLild PR IZ] PR dd) (FES)  PROA PRITYPEIB) AR (1) AXAIZ) ,AXIST AL (8)
p AL IS AT (B Y S SOUNDL, — 10, (00, 4 PROCKATT {1001 : BOTO1F

&1 DEFFROCHALT(EXY 1 TIME=D I REPEATIUNTIL TINE=GH i ENDPROC

&ZIF FNRORMYTHM GOTOLY ELSE: PRINTCHASIZZICHRS1T65CHREIAL;™
of Rune., ... " "CHREIZASCHRSIS&i CHR#LAL: ™ Alter timing of tune...
RSL56 SFCTIETRINGS (20, CHRE%S )

SIPRINT® *CHRS1Z3I "You can alier the spesd At which the” CHR$133: “tune i= play

Alter timing
- ="CHRS1455CH

to the first note in the tune and the"'CHAS133; "sscond pross CorFesponds o the™
i
ASPRINT“1ast. " CHR$129; "S50 FRESS RETURN TO START TIMING..®
“SLREFEAT:UNTIL GET=1
M eF 1S, 0
&7 REFEAT:UNTIL GET=13:LY=TIHE
&8 Dl X/ CTH NI =TRIL) )
Ik?‘?Fme-l TONG: TR CTRI=INTATE IS ® 0+, S DR IR = INT (DN (IR #D=. 501 IF DELIIN)=0 DX
Lt =l
FOIF DEITEY 3254 DR (I%) =255 NEXT: ELSE NEXT
71 GOTOLS
72 DEF FRHORHYTHM: IF Ri=-—
ROCWAIT (200) 1m=]

P15, 0
STIHE=DG PRINT CHRA 1SS ECHRE 134 "HNOW ANALTING SECOND RETUR

I THEN =0 ELSEFRINTZYOU HAVE NOT DOKE THE RHYTHM™1F
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Program 1.

16775  3E80
06.20
D7
10 FD
2A0C 40
06 20
23
3617
36 80
10 F9
ca

Frogram 3.

16775 3E1C
06 20
D7
ac

1BEC
10 RAND USR 16775

Program 4.

16775 3EIC
06 20
D7
3C
10 FC
OE 20
2A 0C 40
23
JE
F5
06 1F
23

7E
2B
77

23

10 F9
F1

77
1100 10
18
TA
B3
20 FB
oD

20 E4
co

10 RAND USR 16775

Program 5.

16775 AF
D7
06 08

10 RAND USR 16775.

LD A, 80
LD B, 20
RST 10
DJNZ -3
LD HLID/F) 16396/7
LD B, 20
INC HL
LOD(HL), 17
LD(HLJ, 80
DJNZ -7
RET

LD A, 1C
LD E, 20
RST 10
INC A
DJNZ -4
LD HL{D/F}
INC HL

LD A(HL)
CF 76
RETZ
PUSH AF
LD{HL),80
LD DE 1000
DEC DE
LD A, D
ORE
JRNZ -5
POP AF
LD{HL),A
JR -20

LD A, 1C
LD B, 20
RST 10
INC A,
DJNZ -4
LD C, 20
LD HL{D/F]
INC HL
LD A,(HL)
PUSH AF
LD B, 31
INC HL

LD A, (HL)
DEC HL
LD(HL) A
INC HL
DJUNZ -7
POP AF
LD(HL} A
LD DE 10 00
DEC DE
LD A, D
OR E
JANZ -5
DECC

JRNZ -28
RET

Xor A

RST 10
LD B, 06

CHR § 128
Set up top row with 32 black squares

Get start of D-File
Add 1 to D-F address

Print CHR$ 23

Erase it.

Move to next position and repeat until B = 0
Return to Basic.

Print top row of characters 0 to 9, A to V.

Get start of D-File add 1 to point to 0,0;
Check for end of line character 118

RET TO BASIC, end of line
Store value

Print square.

Delay

Retrieve value and print over black Chr.

Print top row 0 to V

Roll left 32 times
Get start of D-F, move to position 0,0

Get first CHR and store it

Get next character in line and put it into
display file one place left

Move back to original position
Repeat 31 times
Get stored CHR and put on end of line

Delay Loop

Reduce C by 1 and if not zero then repeat
Roll

Ret to Basic

AF loads A with D and resets carry flag in
1 byte
Print a space
Print six 9s
{listing continued opposite)

GAMES V

Stuart Nicholls
puts some bounce
into ZX-81 games as
he shows how to make
your Happy Hopper move.

LAST MONTH'S article left you with the
Frogger display on the screen but how do you
make it move?

First of all, the simple problem of moving a
character one square at a time along the top
row of the display: program | shows how this
can be done.

If you have saved on tape the program from
last month’s issue then reload and use it to
Poke the program into the line 2 REM state-
ment. To run each of the demonstration pro-
grams change line 10 to

RAND USR 16775
and delete lines 20 to 90.

If you now Run program 1 you will realise |
how fast machine code really is. Did you see
the asterisk move along the top row? You will
now see that we need something to slow the
computer down. The easiest way to do this is
to tell it ro count down from a high number to
zero, which will take a second or two. This is
similar to a For/Next loop in Basic. A high

Program 2.

To vary the speed of movement the value
held in DE is changed.

16775 3E 80 LD A, 80
06 20 LD B, 20
D7 RST 10
10 FD DJNZ -3
2A0C 40 LD HL,(D/F}
08 20 LD B,20
23 INC HL
3617 LO(HL), 17
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"HOPPING

number in a machine-code delay loop is
around 4096/ 10 (00 hex.

So program 1 can be rewritten as program 2
with the delay loop after print Chr$ 23 to hold
the character on the screen for a second before
erasing it and moving to the next position.

Now on to the problem of moving a character
along a row with a background of differing
characters and so overprinting the back-
ground, and then reprinting the original con-
tents of each square as it moves. This is
achieved by storing the contents of the back-
ground character before it is overprinted, and
then retrieving the character and using it to
erase the moving character, and is demonstrated
in program 3.

Delay loop
110010 LD DE 10 00} counts
1B DEC DE 4096 to 0
TA LD A, D before
B3 ORE continuing
20 FB JRNZ -5 with
program
36 80 LD{HL},80
10 F1 DJMNZ -15
c9 RET

10 RAND USR 16775

Here the method used to store the original
background character is to Push its value onto
the Stack and, when required, to Pop it back
into the A register. The stack only stores pairs
of values, so the A register is made into a pair
by combining with the flags register F. But
remember that if a number is stored on the
stack it must be removed before a return to
Basic is made, otherwise the program will
crash.

The next demonstration program shows
how to Roll a line of characters left, that is,
take the first character of the screen, move the
line left and put the removed character at the
right-hand end of the line.

And finally a program to demonstrate how
to count on the screen — this is a useful
routine for keeping scores or giving a time
limit for a game. This is shown in program 5,
where we ask the computer to count down —
without delay loop — from 999999 to 0, again
demonstrating the speed of machine language.
The program takes 2.25 minutes.

Incidentally I find it good programming
practice to use each of the registers for one
purpose as much as possible. I use the HL
register pair for screen address — D-File —
and the DE register pair for adding to and sub-
tracting from HL, to move the screen address
up or down | row.

I use the B register for counting, For/Next
loops and the C register for checking if sub-
routines are necessary, by either holding value
of 0 or 1. The A register is used for holding
contents of display file position and comparing
the contents.

In this way it is easier to keep track of the
contents of each register and to know which
registers are free to use again later in the
program.

We now move on to finish the Frogger pro-
gram. Reload the program so far and check
that line 10 reads

LET X = 16775

Change to Fast mode and enter the remain-
ing codes as listed. After the last byte 41 at
address 17027 is listed then enter S to Stop the
Basic program. Change to Slow mode; change
line 10 to read Rand USR 16701 and line 20 to
read 20 Print “space End”’; delete lines 30 to
90 and Save the program.

Line 20 was put in as an afterthought but
could easily be added in machine code. I found
after writing the program that there was suf-
ficient memory left in 1K to add this line.

If you have 2K or 3K of memory available
then more Basic can be added giving instruc-
tions on how to play the game and maybe even
a best scoreftime facility.

All that is needed now is to enter Run and

off you go. Happy hopping. &l

{Program 5 continued)
3E 25 LD A, 25
D7 RST 10
10 FD DJNZ -3
2A 0C 40 LDHLDF
11 07 0D LD DE 00 OF
19 ADD HL, DE
7E LD A (HL)
AT AND A
2008 JERNZ +8
06 06 LD B, 06
23 INC HL
3B 1C LD{HL]), 1C
10 FB DJNZ -5
ca RET
3D DEC A
FE 1B CP 1B
20 05 JRNZ +5
36 25 LD{HL),25
2B DEC HL
18 EA JR =22
7 LD(HL), A
18 EO JR -32

10 RAND USR 16775

Get start of D-File and add 7 to find position
of last 9

Check to see if D-File position is a space. If it
is, then end of count-down, so print six Os
and RET

If not a space then decrease number and
check for .

If . then print a 9 and move to next D-F
position

If not . then print new number
Repeat until zero
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ELECTRONICS (UK) LTD. /7 for
MORE MEMORY FOR YOUR SPECTRUM — BBC — ZX81
ZX81 OR SPECTRUM! Houre of aioyomant afs GUARANTEED with FINANCIAL GAMES

No. 1 INHERITANCE: A2 Part game. Prove your financial acumen

‘ in PART 1 by investing wisely at the STOCK and METAL

W . MARKETS: (If desperate you can try the CASINO or the HORSE

NE. RACES). If you are successful you will enter the world of BIG

BUSINESS in PART 2. Find the SECRET FORMULA for

PARADISE COLA: manufacture and market the drink; cope with

STRIKES, FIRES, FRAUDS, CASH SHORTAGES, ETC. Your
ultimate aim is to become a MILLIONAIRE!

A MAMMOTH GAME PACKED FULL OF FEATURES

No. 2 GREAT BRITAIN LIMITED: You are PM and Chancellor of
“GREAT BRITAIN". You must select the Party you wish to
represent and your AlM is to stay in office for as long as possible.
You must control INFLATION and UNEMPLOYMENT, maintain
the EXCHANGE RATE, introduce SOCIAL REFORMS and stay
POPULAR. The gameis splitinto SECTORS: COUNTRY PROFILE,
SHOPPING BASKET, BUDGET DAY, REFORM
OPPORTUNITIES, MANIFESTO, and most important ELECTION

A full 48K of memory for the 16K Spectrum — simple NIGHT {a telling time).

D.LY.installation by just undoing 5 screws and plugging A COMPLEX GAME THAT YOU WILL NOT TIRE OF IN AHURRY

in!_”SLfate of ItEe Frt"ht_e%hno:_?gy = advanlgetl;-llly:tiesigg All Games are on quality cassettes with full instructions

using fewer ICs for high performance, reliability an 5 i

economy. SPECTRUM4BK——BBC 32K ZX81 16K:
ONLY £42.50 plus p & p. ——f595ea———f5.95ea———Ff4.95ea—

SPECIAL OFFER: Deduct £1.50 from total cost if you buy 2 games.
MEMORIES SIMON W. HESSEL (Dept. YO)

e FOR THE 15, Lytham Court, Cardwell Crescent,

ZX81 Sunninghill, Berks. Tel: Ascot 25179
All orders despatched One year guaraniee
within 24 hours. Money-back if not satisfied.

The Downsway 64K Memory* slots directly on to the
computer, without needing an additional power supply,
or adding any extra load to the internal Sv regulator.
Trade inJour old 16K RAM.Pack (any make, any age,
any condition) for £12.50 against a Downsway 64K
Memory to bring the price downto only 547.45&plus p&np.
Without trade-in, it costs just £569.95plus p & p — still
incredible value!

If you only want 16K of memory for your ZX81, the
Downsway 16K RAM Pack offers the same benefits of
high quality and low price at only £24.95plus p &p.

Both memories measure only 2% x 1%z x 1in. and are
supplied with a foam cushion strip to provide added
mechanical stability.

* Reviewed in ZX Computing Aug!Sept 1962 and
Popular Computing Weekly 22/7/82.

Naturally Downsway add-on memories are fully tested and
guaranteed, but shuutlﬂ yc;uqbe disfsaf:sf[ieﬁ;l f?rag{ reason, juie:j
return the memory within 14 days for a full refund (and your o TEXAS

16K RAM pack, where appropriate). SPECIAL mTEIE%IEIIﬁm BALK £173.00
Please allow up to 28 days for delivery. WHEN YOU BUY A T1934A AT DUR PRICE

To: Downsway Electronics (UK) Ltd
Dept. M, Downsway House, Epsom Road,

PIlA]|LSILE

BBC MODEL A £299.00
BBC MODEL B £399,00

we also supply a huge range
of software, printers, add-ons,
expansion units ete.

order now for fast delivery

{usually within 14 days)

Ashtead, Surrey. ATARI 400
Please send me: ATARI 80O
ity Item Price Total i -
32K RAM for Spectrum £42.50 simply send a ?heque {made
B4K Memory for ZXB1 at out to ‘PASE’ for the
giﬁ-&i}; p;ig:e {m',; old J}BK £47.45 gﬂgﬁ%ﬁ@smm £477.39 appropriate amount + 15%
ck is enclose MZE0A VAT + £5 post
GAK. Memory for ZX81 T A 3
at normal price £59.95
without trade-in
16K RAM Pack for ZX81 £24.95 ZXB1 F43.4
Post and Paﬂkil‘lg £2.00 1“ RAMPACK ﬂﬁlm? EE'O%QGBC;BEE on:
Tolal £ PRINTER £52.13 : :
= - for details, advice, latest
My cheque/P.O./Monay Order is enclosed prices and availability
NAME:
ADDRESS:
iz P A s E SHOP OPEN MON-SAT SAM-SPM

213/ 216 Market Street, Hyde, Cheshire SK14 THF.
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- BASIC DICTIONARY

This dictionary, compiled by Tony Edwards, will explain the function of common Basic words as
used in popular machines, enabling you to work out your own machine’s equivalent. A useful
complement to our recent series on Basic dialect translation.

e

BASIC DICTIONARY

ENDPROC A BEC statement denoting the
end of a procedure, see PROC. It causes all
local variables to be restored and returns
control to the line after the calling state-
ment.

ENVELOPE A BBC Basic statement from
the extended set. It has 14 parameters
which are used as individual machine-code
bytes by the operating system to control
the sound generator.

EOF A function to test for the end of a file.
The argument is the file channel-number
and the function returns logical true, —, if
the file has ended, otherwise 0.

EOR A logical operator producing the bir-
wise integer logical exclusive OR berween
two 32-bit integers. It appears in BBC
Basic’s extensions. .

EQ An equivalent of the = sign.

ERL A funcrion which returns the line
number in which an error occurs once it
has occurred. It retains the line number
value until the next error occurs. Its
normal use is during debugging.

ERR A Microsoft Basic function which
returns the Error code of the last error
which occurred. Its normal use is in de-
bugging.

ERROR This word can be used as a state-
ment or a command. It has the effect of
simulating an error. The specific type of
error simulated is controlled by the argu-
ment following the statement. It is usually
used during debugging to check error-
trapping routines, but can also be used
within a program to print out uncalled-for
error Tl'lCSEE'LgCS_

EVAL This is a statement which applies the
interpreter’s expression-evaluation routine
to the characters held in the string
indicated by the argument. Its use is to
allow a program user to input a function
into a program by simply inputting a suit-
able string.

EXAM The function used by some com-
puters to read the contents of a memory
location specified by the argument. It is the
equivalent of PEEK.

EXP A function returning e to the power of
the argument. It is the inverse of the LOG
function.

EXT A function returning the length, in
bytes, of a file whose channel number is the
argument.

F

F. An abbreviation for FOR used by Micro-
soft Level 1, and Palo Alto Tiny Basic.
FALSE A BBC function which returns the

logical false that is, 0.

FETCH A function used by some computers
to read the contents of a memory location
specified by the argument. It is the equiva-
lent of PEEK.

FILL A function which places its second
argument in the memory location identified
by its first argument. It is equivalent 1o
PEEK.

FIX A function which removes the decimal
part of a variable’s value. With positive
numbers this rounding down is identical to
the INT function. However, with negarive
numbers it rounds them up by making
them less negative.

FLASH A statement used in Apple-II Basic
1o cause the VDU display to flash.

FN The reserved letters to be placed at the
start of a function name. It must first be
defined following a DEF statement. Then
it can be invoked as can any of the
machine’s built-in functions.

FOR The inirialising statement of a For . . .
To (NEXT) statement which is used
universally to assign a range of numbers
between two specified wvalues o the
specified variable. The loop is terminated
by the NEXT statement. An ANSI standard
word.

FRE A function which returns the number
of bytes of unused string space available
within the computer’s reserved memory
stack. The argumenr is a dummy with no
significance. The same word is used on
some other computers to return the total
amount of unused memory available.

FREE(0) A function used to report the total
amount of file memory available. Equiva-
lent to the MEM function.

G

G. An abbreviation for GOTO used by
Microsoft Level | Basic.

GCOL A statement used in BBC Basic to set
the graphics foreground and background
colours,

GE The TI-99 equivalent of the “greater
than or equal to” sign.

GET A function which inputs a key input
without requiring a Newline or Enter. On
some machines execution will stap, await-
ing a key depression, for example Apple,
but on others the execurion continues,
unless a key is pressed.

GET# A function used in Pet and Atari
Basic to read a character from a data tape.

GOS. Used as an abbreviation of GOSUB
on Atom, and Microsoft Level 1 machines.

GOSUB The ANSI standard statement to
cause a branch to a subroutine.

\,/ B_—-—'—“"--.

ASIC DICTC

GOT A PDP-8E abbreviation of GOTO.

GOTO The ANSI standard statement to
cause a jump to another part of the pro-
gram. Also used in the form GO TO.

GOTO OF A multiple-branching
GOTO. The control will be passed 1o the
line number following the OF which is in
the numerical position of the argument,
thar is:

GOTO X OF 10,20,30
will branch to 10, 20 or 30 if X has the
values of 1, 2 or 3. Some computers expect
a space between GO and TO.

GR A function or statement in Apple I
Basic which switches the screen display
berween different modes.

GT The equivalent of a “greater than” sign.

H

HCOLOR An Apple II command which,
following HGR, identifies which colour is
to be used.

HGR The Apple I command which sets the
screen for hi-resolution graphics mode.

HIMEM A pseudo-variable which holds the
address of the highest-numbered memory
location available for use by the inter-
preter. Higher numbered addresses are
effectively non-existent, as far as Basic is
concerned, but can be filled with data or
machine code which can be jumped to
from Basic. Similar 10 MEM SIZE? and
EEADY?

HLIN . . . AT An Apple IT graphics com-
mand which draws a horizontal line from
the first argument to the second, ar the
vertical position indicated by the third
argument.

HOME A command which clears the screen
and returns the cursor to the upper left
corner of the screen. Identical to CLS.

HPLOT This command sets a high-resolu-
tion graphic block on the Apple 1.

HTAB The command in the Apple IT set
which moves the next print position hori-
zontally. Identical to TAB.

I Used in TRS-80 Level 1 and Palo Alto
Tiny Basic as an abbreviation for INT.
IF Part of a multiple branching statement.
For details of full statements see below. An

ANSI standard statement.

IF. . .G Used in TRS-80 Level 1 and Palo
Alto Tiny Basic as an abbreviation for IF
...GOTO.

IF. . .GOS Used in TRS-80 Level 1 and
Palo Alto Tiny Basic as an abbreviation for
IF. . .GOSUB.
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ANNOUNCE

A NEW RANGE OF ZX81 AND SPECTRUM SOFTWARE
PRODUCTS FOR THE DISCERNING USER

Amersham Software Ltd exists to provide software for those users who wish to develop the
full potential of their ZX81 and Spectrum computers in the simplest and most effective way,
without costly and unreliable hardware changes.

All AMSOFT products are designed to work using standard Sinclair equipment, but can be used
to generate software for any other devices as well. The range will include assemblers, relocating
loaders, compilers, etc. running under a standard monitor system, as well as file handling
software to allow Basic users to handle data files.

The first two products are available now:

AM-ZXMON a superb machine code Maonitor for the ZX81 allows entry, alteration, movement,
verification and execution of machine code programs. The contents of any location or block of
locations can be displayed on the screen or printer and user programs can contain breakpoints
which allow examination or alteration of the Z80 registers and memory. A special feature allows
individual program sections to be saved and loaded on cassettes, and merged together, providing
machine code software library facilities. All AMSOFT compilers, etc. will be compatible with
AM-ZXMON.

Superb value at £6.75 inc. VAT

AM-ZXFILE allows the Basic user to create and read back data files to and from cassettes. Users
can specify the number of records per block written, the block sizes, and the length of the inter-
block gaps. Records can be fixed or variable in length and are created in or transferred to a Basic
string array.

Provides the facilities of a large machine at £3.50 inc. VAT

<8

TO: AMERSHAM SOFTWARE LTD, LONG ROOF, HERVINES ROAD,
AMERSHAM, BUCKS. HP6 5MS.

Please send me L] AM-ZXMON
[ ] AM-ZXFILE

. made payable to Amersham Software Ltd.
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ACORN ATOM

SPECIAL OFFER (While stocks last)
Built & Tested ATOMS

Basic (BK Rom + 2K Ram) £117.50
Expanded (8K Romn + 12K Rarn) £142.50
Disk Packs (inc. FREE Buffer Kit) £299.00
ATOMCALCROM £34.00
WORD PROCESSORROM £26
FLOATINGPOINT ROM £20
ROM SELECTORBOARD £19.50

BBC BASIC (phone for availability)
Full Range ACORNSOFT programs
BOOKS

Getting Acquainted with your Acorn Atom ** F6.45
39 Tested Programs for the Acorn Atom £6.45
Atom Magic Book £5.50
MODEL A £283
MODEL A (32K} £311
MODELB

£347
DISKS & INTERFACES (phone for availability)

14 Inch Colour Monitor £269
20Inch Colour Monitor . £299
BOOKS BBC Micro Revealed £7.50
Basic Programming on the BBC Micro £5.95
Let Your BBC Microteach youto Program gg

** SPACIOUS

SHOWROOM OPEN MON. to SAT. NEC'30HourBASIC'
*FRIENDLY AND HELPFUL STAFF Ao i SN £5.95
*EXPERT ASSISTANCE ALWAYS ON HAND  ACORNSOFT programs for the BBC MICRO
*GOOD RANGE OF COMPUTER BOOKS PRINTERS s
» AFTER SALES TECHNICAL —EPSON MXBOF/TIIl

BACK-UP and SUPPORT i LU tio

Printer Leads (BBC/ATOM/NASCOM) £18.50
NEW FROM MICRO POWER

- s DRAGON 32,7

THE FAMILY COMPUTER TO FIRE
YOUR IMAGINATION

Easy to Learn! Easy to Use!
Colourful! Graphic! Musical!

Well-made and Designed to Grow!
KEY FEATURES e

#* 39K RAM as Standard, Expandable to 64K S

9 colours available. 55 I
5 different resolutions from 16 x 32 to 256 x 192. : Mk
** Extended MICROSOFT Colour Basic as Standard.
Advanced graphics commands—set, line, draw,
circle, paint, print using:
Advanced Sound
Full Editing—insert, delete, amend.
*#* Professional Typewriter Keyboard
(Guaranteed for 20 million key depressions). 4
#* FREE 160 page ‘BASIC' training manual. et LY
*#* Simple 'plug-in’ Connections for Joysticks, Printer,
Games, Cartridges and ‘auto-controlled’ cassette.
*# Software on Cartridge and Cassette already
available (send for details). QM

PRICE ony £199.500rct. v.a 7

MAIL ORDER - £7 Carriage E! ——
but FREE on cash/chequeorders. MICRO PDWEH_LTD.

THINK DRAGON !! \ i ac0 30 REGENT STREET,

CHAPEL ALLERTON,

THINK MICRO POWER!! o 3“;;;’,2:";;‘;;‘;,‘: LEEDS LS7 4PE.

OERAMBRTARMICORYODTAE0
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This is a Forth simulation by

R C Ranson for the ZX-81
enabling you to try out this
structured language.

ESSENTIALLY, FORTH is a high-level language
which retains much of the flexibility assoc-
iated with assembly language. Program devel-
opment time is short because of its interactive,
modular construction and very simple program
test arrangements.

In execution, Forth is fast because individual
program elements are semi-compiled on entry
and then linked together by a very fast address

FORTH DIMEN

interpreter routine. However, unlike other
compiled languages, for example Pascal, a
Forth system is very compact — a complete
Z-80-based system with compiler and
dictionary could reside in 8K of ROM.

This article describes a ZX-81 Basic program
designed to simulate some fearures of Forth so
that you can try it out on a terminal. It illus-
trates the unconventional Forth syntax and the

MORRETREER R bR bR Rk d

90 (1T 2
a2 L‘E|_ H=K

e

T

o

Listing 1.
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principle involved in the semi-compiled code
operation. But do not mistake this for the real
thing. Because it operates in Basic it is relat-
ively slow and does not have the same flexib-
ility as a dedicared Forth implementation,

Forth is a structured language in which the
clementary programming units are words
separated by spaces. Each word is defined in
the system in a list — called the dictionary —
by combining the operation of previously-
defined words. Programs are developed in a
top-down fashion writing words to do individ-
ual tasks, then words which combine these
tasks and so on until the whole program is just
one word.

Ar each stage the interactive nature of Forth
allows words to be tested and debugged.

During execution the Forth system calls
each address in turn, thus performing the
desired task in terms of previous rasks. In
principle there is no limirt to the depth of this
task subdivision process. The Forth system
keeps track of each level of nested words by
means of a return address stack just like calling
subroutines within subroutines in Basic.
Thus, words are defined in terms of other
words within the dictionary, until words are
encountered which actually perform machine-
coded instructions. These lowest-level words
are called primitives and a typical Forth
system containing 400 words could have as
few as 50 primitives.

All this nesting and stack work is performed
by the address interpreter which in Z-80 code
is only 20 bytes long and so very fast in
operation.

The orther main feature of Forth is the para-
meter stack which is used for data communica-
tion between words. For example, Forth
words do not have formal parameter lists; each
word operates on stack data, so the syntax
follows reverse-polish notation popularised by
Hewlert-Packard calculators. There is what is
also known as postfix notation, for example
2+2 becomes 2 2 + where the spaces are signi-
ficant as they define the end of each entry. In
this example the word + takes two items off
the stack,

The stack orientation is very flexible and
means that very few named variables are
defined; values are merely Pushed on to the
stack by one word and Popped off by the nexr.
It is however essential to keep track of the
stack entries in order to ensure that the right
values are passed on. In practice all this stack
use is highly efficient in machine terms and
also easy to use as Forth includes many power-
ful stack operators.

In the simulation program the Basic text is
equivalent to the machine-code system, includ-
ing primitives, and the line numbers are
equivalent to addresses.

It contains three distinct blocks of code
which roughly correspond to features in a real
Forth system. Lines 10 to 450 contain the text
interpreter which scans the input string IS,
picks our individual words and executes them
in sequence.



SIONS

Execution is performed by searching through
the dictionary to find the word and then calling
that word as a subroutine — lines 1000-9000.
Space has been left at the top of the dictionary
for the definition of new words — lines
460-999. There are two stacks defined by the
arrays R and S with corresponding stack
pointers M and N. These are the Return and
Data stacks respectively.

Note that the Basic system subroutine stack
is used for nesting words and this dual-return
stack arrangement does lead to limitations in
the compile mode of operation. It is also the
reason for the rather clumsy-looking con-
struction of Gosub followed by Goto instruct-
ions in the dictionary.

Using the program in listing 1, first check
the operation of the text interpreier. Run and
imput 33 2 to the prompt and rthen press
return. The system responds with E33H2
OK. This shows that the two words 33 and 2
have been picked ourt individually by the inter-
preter and execuied correctly by the program;
the inverse space shows the gap between
words and OK means that the current instruc-
tion was understood.

To stop use the stop, entry key then return
with other words — note that any extra spaces
are ignored. If you are happy with the text
interpreter operation, delete line 460. Con-
tinuing the example above, what happens is
that each number is entered on to the stack; to
confirm this use the word S? and the whole
stack should be displayed.

All words are first looked up in the dictionary
and if not found are converted to numbers
using the Val function, lines 9000-9060. The
dictionary consists of a user-defined part and
the system part. The system words are all
primitives — they are tabulated in table 1 for
easy reference,

You can try words out just by typing them
in but remember to include the necessary
number of stack entries before each word.
With 33 and 2 on the stack, type +, this adds
the two entries and leaves the sum on the
stack. The word . prints the top stack entry
and deletes it and this gives the answer 350K.

Some words need no stack entries, for
example Dup pushes the top stack value on to
the stack creating an exira entry. The combin-
ation Dup will thus print the top of stack with-
out destroying it. Alternatively if you cannot
follow what is going on remember S? before
and after each word shows all the stack opera-
tions.

The ability to create new words in the dic-
tionary is the single most powerful tool in
Forth. A full implementation has words
specially designed to help do this but this
simulation does not. However, it is possible to
create new words by adding not only the defin-
ition but also a few lines of Basic to scan the
dictionary, call the routine and pass control
back to the text interpreter.

For example, lines 700-750 listing 1 add the
word Polyl to the dictionary. This evaluates
the polynomial X2+x+ 1 using x as the top

Line Word Stack Comment
Frinting Instructions

1130 n=- Print and Delete
top stack entry

1230 57 - == Print all of stack

1330 Emit n - - Print top of stack
as a character

1430 Space- - - Print a space

1530 CR --- Print a Newline
Stack instruction

2030 Dup n,-n.n, Duplicate top of
stack entry

2130 Drop n-- Discard top of
stack entry

2230 Swap n.ng - non,  Exchange top

two stack entries
Duplicate
second stack
entry on the top
Copy top of
return stack on
to data
Arithmetic and logic
n,ns - N, +is Lse top two
stack entries
Deletes them
and puls
arithmetic result
inlo the
top stack entry.
Usas tap two
stack entries
deletes them
and puts 1050
on to stack for
true or false.
Control instructions
If n is true
continue
execution

Over n,n; - n,nsn,

:

AN

Listing 2.
BASIC FORTH .2

E;Trgn m"”aﬁenrrﬁmnmatﬂr
1§$HINT i

R
e REM USER DEFINEﬂ DICT IONARY
soa A%< >"5TAR” THEN GOTD GOD
Saa LET I'=I$+‘ 23 EHMIT™
=r ] ET KnK’l

IF ﬂ!<> SThRR2"

530 LET IsmIg+”
LET K=K+1

B5S0 GOTO 278
"STRRS" THEHWN GOTO 8@

= IF Ag<>*

I LET Ifs=Iz+” @ DO 5TRR LOOPT
T4B LET H=K+1
FEQ@ SOTO 2*“

Saa IF Asds"
218 GOSUD ol
oT =z

THEN GOTO 78
STRR STRR"

‘POLYR® THEM GOTO 92

)
SYSTEM DICTIONARY
427 . THEM GOTO 1200
& @
1ize
Listing 3.
EASIC FORTH W.2
- EAE SECUFECE (EIFE- L JET HENE. 5

(8] |8

B LI £ IFI._. OK.

1 -5 -8 oK

HEEA

TOPR
Listing 4. Listing 5.
BASIC FORTH V.2 BRSIC FORTH U.Z
ESER 0L L)

PECUP

Hllll - 12 oK

oL 2. 13 OK
STOoP

4200 Else Otherwise skip
to Else or Then
Continue
exgcution

Save Instruction
pointer loop limit
n, and count np
on returm stack
Increament lcop-
count branch
back if less than
limit . . .
Otherwise delete three return

Then

4500 Loop

Table 1. stack entries and continue.

stack entry and leaving the result on the stack.
It could be done directly by typing:
SDUPDUP ™ + 1 + .
The answer is 13 OK. Alternatively type
3POLY 1.
and the answer is the same. To see this in
operation, add line 460 and repeat the abowve.

When Polyl is executed, it appends the Dup
Dup instructions to I3. These are then
executed by the text interpreter just as if they
had been typed in the first place. Other words
can be added in the same way and note that
new words can use other new words. The
examples in listing 2 show the word star used
by the new words Star2 and StarS.

The control words are best explained by
example. The word ABS line 500 listing 1
illustrates the use of the If construction. A zero
on the stack — that is, false — makes execution
continue after the Else, otherwise it continues
after If and skips from Else to Then. Else may
be omitted and then no operation occurs for
the false case. Examples are given in listing 3.

The word Count line 600 — listing 1 — illus-
trates the Do Loop configuration. Do marks
the beginning of a loop and removes two stack
entries, equivalent to the For and To valuesin
Basic.

The Loop word is equivalent to Next but
always increments the loop count by 1. The

code beiween Do and Loop should not add or
delete data stack entries and must not add or
delete return stack eniries. This is because you
can loose control of the data stack and because
the loop counts are held temporarily on the
reiurn stack. Hence the use of 1 to put the loop
count on to the data stack. The example 5
Count is shown in listing 4.

Finally, in the Polyl example, the printout
from line 460 shows each word and the insert-
ions being executed by the text interpreter. A
great deal of time is spent marching strings
and searching through the dictionary for
words that are already defined. This is of
course quite unnecessary and is included here
for illustrative purposes only.

When a new word is defined all the words
within it are in the dictionary and fixed, all
that is necessary is to call each word in turn
using its line number — address — and this
saves the exira slog of dictionary searches.
This compilation is done automatically by a
proper Forth system, but in the simulation it
must be done by hand.

The alternative Polyl definition Poly2 illus-
trates a compiled word as it would appear in
Forth. The construction is very similar to a
primitive, except that the word definition —
lines 830-895 — contains Gosub calls to line
numbers. The line numbers are the address of
the words in the Polyl definition, see table 1.
Line 870 inserts the number 1 string into A$
for conversion by the number routine.

If you now repeat the Polyl examples, with
line 460 again, you can see the instruction
executed immediately and rather quicker.

In Forth most words are made up in this
fashion with lists of addresses rather than the
machine code and this is the reason for its
compactiiess and its portability since only the
systein code and primitives are machine
dependent.
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Buy from us with confidence
Full money-back guarantee on all our products

“Thank you once again for your prompt seivice; yours
must be the most user-friendly company in the business!®
G.5. Yorks

“I must congratulate you not only on the quality of your
goods but also on your excellent service. ™ G.W. Sofibull

Quality software
ZX 81 Spectrum BBC Vic-20

GAMES CASSETTES
ZXBV (VG EUPER INVADERS o0 iov i iiiniaiiinniianioniiiaiiirerons £4.55
‘On-scroen lague Tobles, animated instructions, Giame in machine code = “excolignt
o5 c;;l-rni she o bost . deservedly popalar” IPop, Comp. Weetlyl “Groaz gemal™
e

B O L CH MO . . . e s e b i e o 4 e S £4.95
Exciting word game. 2- Splweﬂ. Excobent Tor |ho1.|md|- Groat fun, educatianal toal
Arinalion, on-screon sooring, Superk Xmas prosent,

Spectrum (IBKILYNCHMOR . . .. oo o i irannaaanan £8.50
As for TEB but with sdded axciterment of colour, sound and hires animation,

WG ”[anm!IIHV ADERE:. . . e T i, £5.80
Machine code, colour ht somd aﬂoc“

BECK BT BRIDGEMAN, - o e e R i £7.80

The popular gobblor game. Mirres, cofour, scund.

APPLJCATIDNS SOFTWARE & cassons
ZXET (1K) GRAPHICS STARTERPACK. . ... ............c.00e £4.50
Four 1K Grphics programs cn ﬂmne with 12 pp, explanatory manual,

X TBR MULTIGRAPHICSE | i cirnranis £6.50
A upe-friandly package of peocedures giving you full control of the ZXB1 praphics
ﬂ.mr_nonnp COMPOode daigns, driwings, adverts mic. Incorporates advanced skotchoad,
3 sires of toxt fcluding pewat cassl, animation, printer outoin, SAVE dispiays #ic
Blﬁ-"""ﬂmn e {0 10 achWTiee 0T point-of-eae; NDD Manual.

Spectrum (MK} SPECTROGRAPHICS ... ...0ivieeiinen. Send s.a.0. for doradls

Anpther superh user-friendly Qrphics prograen — Fi.rs ind Ig-rox skotchpads, multisize

T, #1C. #c.

ZIB'I Ll o L E4.00
Boan, S0, vadance, cormelsticon, regression, t and F tesis, B pp Manuad includes istings,

185t AN S0,

Spoctrum I-N!KI STATISTICS iprice Includos maintenance). . ................. £9,90

Mean, SD, vanance, coielapen, feghdsion, t besis; Hi-res geaphic displays, daa
manpulation procedunes.

EPHEMERIS ZX81 [18K]. . - EES0  Spectrum (16K, 48K). . .£7.90
Inbaresbed n hoavanly Im-dm.i' npu( datn, time and your position, E.nhemﬂm oompuu-s
altitude, azimuth, phase atc, atc, for sun, Moon aad planels

16K RAM pack mndin by Mamotach £28.50

Send 0.2, for demids of our products
Alinclisive prices. First Class retum ofpast mad in UK,
Europai costomens add Mo per ey Mo Wanidwicle (4 Mail)
Avadebie by mad order ar from lesding computer sigves. Trade §nguries Wwilcome,

Dept. YC, 36 Fernwood, Marple Bridge,
STOCKPORT, Cheshire SKE 5BE, ENGLAND.

J’%Ld tib
VISIT HULL AND THE

HUMBERSIDE MICROFAIR
AND ZX VILLAGE

"Home and Personal M:crucomputers
Software, Books and Video Games to
fill the £5 to £500 Xmas Stocking.

The ZX Village — a separate area for
Sinclair ZX81 and Spectrum users.

The Venue — Central Methodist Hall,
Prospect St., Hull.
The Day — Saturday, 4th December, 1982.
The Time — From 10.00 a.m. until 5.30 p.m.
The Price — Adults 80p, Children 40p.

¢ HULL JUNIOR CHAMBER OF CONMERC;E & SHIPPING~

ZX81 16K RAMPACKS

WHY NOT buy now, one of the super new RAM PACKS
from GROUMND CONTROL? The standard version gives 16K
of user ram, while the (S) version is fitted with a keyboard
sounder enabling much faster entry of programs and less
eyestrain due to audible feedback every time a key is
%-?;TSECI The well englneered case ensures a snug fit to the

PRICES. (All inclusive iorU.K.J
1B BANM PACK IS, . o vv e s wivs s
STANDARD RAMPACK ........ovuuian

Availabdity iz wswally by return for credit cords, 5 days for chegues. There 5.8 14 day
meney back guarantee if not satisfied. Please send SAE or 1ACs with all enguires.

Make cheques/P.0.s. payable to GROUND CONTROL and
send to: GROUND CONTROL, Alfreda Avenue, Hull-
bridge, Essex SS56BLT.

Tel: 0702-230324. (Mon-Fri 9- 5]

*Access/Barclaycardno. [OLOO00OHNODOOOOOCOOOO
*Cheque/P.0./Cash.

*Delete if not applicable

Please send me: no. *STANDARD RAM PACK/
16K RAM PACK (S)

NAME
ADDRESS

—_ Fosicoda———— - -

VIC20 ATARI simci=i— BBC |

o

RING NOW TO ORDER DIRECT!

27 Ditchling Rise, Brighton, E. Sussex, BN 40L,
Tel: D273 6E6454

Dizcount for bulk orders and retaals send SAE l[or cataloguc

All games guaranteed.

a amanber’
ware

PRESENTS

Software from the south for the DRAGON and BBC Model B
microcompuiers.

3 WIZARD WAR

The mighty mages of the Tri-suns strive for supremacy in a

fearsome battle of skill and strategy!

DRAGON RIDER
Can you destroy the enemies from the sky before your fiery steed
runs out of puff

STAR TREK
A Tull version of this classic game, for.the Dragon; features Faery
Queen, hyperprobe, time travel, tractor beams and more! P

VULCAN NOUGHTS AND CROSSES
Pit vour wits against the Dragon or yvour friends in this three-
dimensional game of logic!

TANKS! ™ 3
YVariable wind and terrain make this exeiting two-player game a £-;
challenge for everyone!

F

GAMES COMPENDIUM
A selection of games for all the family, including Blackjack,
Dankey Derby, Kingdom, Moughts & Crosses, Lunar Lander ands'-
Hunt the Wumpus!

All games £6.95 inc p&p.
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~NOW YOU'VE GOT YOUR SPECTRUM, _
WE'VE GOT THE VERY BEST PROGRAMS

SOFTWARE SUPERMARKET

As soon as our Spectrum arrived, we set about playing all the available programs. And evaluating them. Did they work? Did they use the
colour and graphics well? Were they programs that we enjoyed and wanted to play again and again? Were they worth the money?
We've chosen, from dozens, just eleven. Too many programs we tried made little or no use of the sound feature. Too many used the colour
and graphics features indiscriminately. The eleven we've chosen will make your Spectrum work, will make you glad you've got it. The
programs are exciting to look at and make intelligent use of the Spectrum features. To get the very best programs around, simply complete
the coupon below. We're testing new programs all the time, and if anything exceptional turns up, we'll send you details with your order.

Our selection service costs you nothing. And it can save vou £££s. Instead of writing to lots of different people, write to us. We'll send you

all the tapes you want, usually within 48 hours of receiving your order.

Now... for the very best Spectrum programs, read on.

ZX SPECTRUM c e e s e e s e e e e

51. GROUND ATTACK Arcade game thrills based on

‘Scramble’. Pilot your spaceship through up to 26 zones while
destroying missiles and fuel dumps. As you get better, it gets
harder. Staying power and quick reactions have kept us alive
for 10 zones. M/C, sound and celour. 16/48K. Silversoft. £5.95.

S2. METEOR STORM Two different types of flying saucer and a
bombardment of meteors in this Spectrum version of asteroids.
The game has thrust and fire features - and it talks to you!

“One of the best arcade simulations on offer” - PCW. 16/48K.
Quicksilva. £4.95.

53. GULPMAN ' .. is the one cassette that [ would buy...an
exceptional program” - PCW. In this all-machine code version you
can choose from 9 speeds and 15 different mazes - each requiring
a different strategy. Laser defence to help against the nasties and
a demo run of any maze. 16/48K. Campbell Systems. £5.95.

34 INTRUDERS "High quality invaders” - Your Computer. “Fun
to play” - PCW. This version of invaders has good graphics, isvery
fast, has a hold feature and enters initials of highest-scoring
player. 16/48K. Quicksilva. £4.95

55. LYNCHMOB This version of Hangman makes good use of
spectrum colour and graphics. Great fun, educational, and a
wonderful hanging! 16/48K. Bridge. £6.50.

S6. MAZE OF GOLD Amazing 3D perspective views as you
search the maze for gold. Machine-coded for speed. Can you find
the exit while still solvent? Good value. 16/48K. Gilsoft. £5.95.

57. SPECTRUM ARCADE PACK Fantastic value. B really good
games on one cassette, using good colour and graphics. City
Bomber, Subhunt, Missile Commander, Lunar Lander 4 4 other
great games. 16/48K. C-Tech. £5.00.

SB. ESCAPE From the author of 3D Monster Maze and 3D

Defender, Escape is a maze program - with a difference. The maze

is inhabited by 5 very realistic dinosaurs and a Pteranodon that

soars over the maze and swoops down on you. Different skill

]léevg]g - the hardest is very fast indeed! 16/48K. New Generation.
495,

39. VENTURE Great value this one - 7 linked games on one
cassette. Can you survive all 7 sections and collect the gold?
Good use of colour and graphics. 16/48K. Bobker. £6.00.

310. GREAT BRITAIN LIMITED You are Prime Minister of
Great Britain - choose your party and run the country from your
armchair! Can you control inflation and unemployment, or will you
have rioting in the streets? Watch the results come in on election
night. 48K only.Hessell. £5.95.

511. SPECCHESS(Clever graphics produce beautiful chessmen.
From Artic, who game you the best chess program for the ZX81,
Specchess has 7 play levels, all legal moves, position analysis for
solving chess problems and recommended move option.

48K only. Artic. £3.45.

ZX81 TOP OF THE PROGS e e s e o e

All programs require a ZX81 16K Ram
ZX1. TRADER Travel around 6 planets as an intergalactic trader.

3 x 16K chapters. Qutstanding graphics. Pixel. £10.50.
ZX2. ASTEROIDS Good M/C version of the original arcade game.

10 play levels, great swivel action. Silversoft. £6.95.

ZX3. ZX CHESS II Simply the best chess game for the ZX81. 7
play levels, &ll legal moves. Artic. £9.95.

Z¥4 OTHELLO A superb opponent. The best and latest version.
9 play levels. M of I. £6.95.

Z¥5 SUBSPACE STRIKER You are captain of the spaceship
Swordfish. Splendid graphics. Pixel. £5.50.

ZX6. VENTURE 7 linked games make this good value. Can you
survive all 7 sections and collect gold? Bobker. £5.00.

ZX7. FROGGER Enchanting graphic frogs must survive moving
cars, logs, diving turtles and alligators! DJL. £5.95.

ZX8. ZUCKMAN The first and still the best ZX81 version. High-
score Hall of Fame, DJL. £5.95.

ZX9. PILOT Test your skill on this brilliant flight simulation
program, written by a pilot with helpful demo mode. Hewson. £56.95

ZX10. THE ZX ARCADE PACK A brilliant collection of fast-
moving machine-code arcade games. C-Tech. £4.95.
r----------—1

Flease post to; SOFTWARE SUFEEMAREET,
87 Howard's Lane, London SW15 6NZ.

Please send me the following........ (Mo.) programs for my
ZXB1 16K/Spectrum 16K/Spectrum 4B8K. [ enclose my cheque/PO for
e il made payable to Software Supermarket

vl PR LT W T L X X LU T
A o= o el s ROSECOdE oy
Please complete carefully in block capitals, If we can't read it, you
won't get it. For 1 program, please add 20p p&p. 2 or more programs
pp free. Foreign orders please add 20p per tape.

Prog. No. Program Name Compute: Price Tatal

Add 20p plep if order is only one tape

Total Order

(¥C3)

SOFTWARE SUPERMARKET

L—---------_J
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THE MICRO-FROFESSOR must be one of the
machines offering the best value for money in
single-board computers available in this
country at present. For less than £90 you can
acquire a Z-80-based computer with keyboard
and display on one board, a powerful monitor
program, space to wire additional circuits on
the main card and as much expandability as
you can handle.

Before I received the Micro-Professor for
review I had read only one previous article in
which the author moaned continually about
the inappropriateness of teaching computing
at machine-code level. He said that what the
younger generation needed was a broad appre-
ciation of computing based, where necessary,
on the use of high-level languages and that
machine code was irrelevant except to a very
few systems engineers.

This black-box approach to computers and
their application is adequate — so far as it
goes. If the machine you use runs much faster
than you need and if you have the resources to
purchase all the modules that you need, and if
you never need to siretch the high-level
language you use, then all will be well. If, on
the other hand, you want to explore, and if
you want to use a computer for a new purpose,
something beyond other people’s experience,
then you must understand more about how the
black box is constructed and how it functions.
You may not use machine code in your new
application, but you are more likely to be
successful if you understand something of the
highways and byways of microprocessors.

The construction of & program in machine
code is strictly comparable to using an
ordinary Microsoft Basic. Both languages have
facilities for taking information into the com-
puter, processing data wusing conditional
jumps, calls to subroutines, comparison and
mathematical operators, and displaying the
results in a form that is intelligible to the user.

The Micro-Professor computer is 6.2in.
wide, 8.8in. deep from front to back, and just
under 0.75in. thick. A 2.25in. loudspeaker is
mounted on the beard with the diaphragm at
the rear. There are 36 hard plastic keys on the
keyboard and the keys travel about 2Zmm.
when they are depressed. The keyboard
appears to be well-made and is pleasant to use
with adequate inter-key spacing,

Information display

Information 1s displayed on six 0.5in. seven-
segment Light Emitting Diode — LED — dis-
plays and the character set thar can be
achieved using seven segments is shown in
figure 1. At the rear, right side of the board are
two 3.5mm. jack sockets for connection to a
cassette-tape recorder and a power-input
socket.

A 7805 IC regulator is fitted on a heatsink
and the manual says that the input voltage may
be between 7 and 24V. A 230V mains power
supply unit — PSU — is provided with
generous leads about 6ft. long, and rthis
provides 9V DC ar abour 500 mA.

The PSU was supplied with a 13A plug
already connected. The PSU became cool-to-
warm when the machine ran for several hours
in the course of the review while the 7805
regulator heatsink became too hot to touch.
The manual states that this will happen and
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explains that it is not a matter for concern.

In front of the power regulator is a bread-
board area that may be used to hand-wire your
own circuits. There is room for approximately
eight 16-pin ICs or a mixture of the wider
24-pin packages with some 14- or 16-pin ICs
and discrete components. 5V and ground rails
are distributed throughout the breadboard
area with convenient holes for a smoothing
capacitor.

The Z-80 Central Processor Unit — CPU —
is located at the rear left side of the Micro-
Professor board and there are three 24-pin
sockets for the Erasable Programmable Read
Only Memory — EPROM — containing the
fundamental operating program — the
monitor, the RAM supplied with the machine,
and one socket that may be used for either
additional RAM or another EPROM.

Like the Apple computer, a number of
jumper connections are available on the board.
These must be either cut, or connected to alter
the configuration to suit each of the various
chips that may be plugged into the spare
socket,

Unlike many other cheap — and not so

cheap — computers, there is no need to fiddle
about trying to connect wires to odd pins of
other components — the options on the Micro-
Professor board have been well thought out.

An 8255 Programmable Peripheral Interface
— PPI — chip is used to drive the LED display
and the keyboard. Two sockets are provided
for a Parallel Input/Ouiput — PI/O — chip
and a Counter Timer Circuit — CTC — IC.
Finally, and very important they are too, there
are two standard, properly-designed, sockets
on the extreme left-of the board that carry all
the connections to the Z-80 CPU and the
signal lines from the PI/O and CTC chips.

The connections to the Z-80 form a bus that
will, in theory, allow you to expand the Micro-
Professor computer to a full 64K, twin floppy-
disc, business-orientated system.

If you want to expand the computer, how-
ever, you will have to increase the drive
capacity of the Z-80 bus. The data and address
lines are not buffered on the main board.
System buffering is carried out on the
EPROM programmer board.

The printed-circuit board is well made with
gold-plated connections, a green solder-resist
on both sides and the component locations,
and values silk-screened on to the top surface.

Two versions of the Micro-Professor com-
puter have been marketed in this country. The
original computer — MPF-1 — had a 2K
monitor only and this was extended in the
MPF-1B to include a 2K Tiny Basic. The
MPF-1B is now the only version that is avail-

CONTRO

MPF-|

Even if by pest control you mear?
programming robot mice, the |
MPF-I should fit the bill -
John Dawson
reviews.

able and this costs £75 plus
WVAT. The 20 monitor
commands represent a
reasonably comprehensive set of |
faciliries for entering, examining
running and correcting machine-
code programs. In addition to
the ability to enter data into a
particular memory address you
may load the Z-80 registers, and Rl
the alternative register set, with data before
starting fo run a program.

The SBR and CBR commands Set and
Clear a single break-point to allow you to stop
a program at a specified address to examine
the status of the Z-80 CPU. The Move
command is intelligent in the sense that the
monitor calculates for itself in which direction
data should be moved to avoid corrupting the
memory. Other monitors of my acquaintance
are not so smart.

Relative jumps

The Delete and Insert commands will move
the data in the memory down or up one byte.
The delete command removes the data at the
address for which the command was entered
and the Insert command enters a no-operation
instruction — 00 Hex — at the address from
which the instruction was entered.

Relative jumps can be calculated using the
Rela command. The monitor assumes that the
current address is the start of the jump, unless
you enter a different number, and then asks



for the jump
destination. The relative
offset is calculated and inserted
into the location following the jump
instruction. If the jump is ourside the range
that the Z-80 can handle an error message is
displayed. There is no consistent way of
recovering from errors except to reset the
computer; this is acceptable in the Micro-
Professor as the Reset key does not destroy
exisiing programs or data.

The tape Read and Write commands are
easy to use and the method of setting the start
and end addresses for the block you wish to
save is consistent with other block commands
in the monitor.

The level control for the tape recorder is
excellent; there is either sufficient signal from
the tape recorder or not enough. When the
output level from the tape recorder is high
enough, a Schmitt trigger in the computer
operates and the input signal can be heard on
the loudspeaker. When the volume is low, the
trigger does not operate and there is no sound
and no input to the computer memory.

Programs that you save on tape may have
file names consisting of a number between 0
and 255, and the monitor will search through a
tape until it finds the correct program. When

you have loaded a tape file you simply press
Go and the computer executes the program.

The moniror is easy to use and allows good
access to the Z-80 flags and registers. For
example, most of the other computers I have
used print the CPU flag register as a hexa-
decimal value — E5 would be typical.

The Micro-Professor presents information
about the flags in exactly the form you want it
— in binary — 01100010, so that you can tell
whether a flag is Set or Reset.

The Basic is pretry basic. I understand that
it was added to the monitor EPROM in order

(7]e[s[4[3[2]1] 0]
di p ci biia SRgee
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Figure 1. Display format.

I D1se

1o counter criticism about machine-code pro-
gramming for young people. Well, it does that
and it has two instructions that make it very
useful for controlling the PIO and CTC chips.
Twao variables are reserved to access the

Z-80 ports and RAM locations:

LET M 3477 = 750
stores the wvalue 750 at the decimal
L address 3477, The instruction works the
other way in this form:

LET A3 = M 3331
which will get the value stored at
. RAM location 3991 decimal and store
it in variable A3,
There are similar instructions for the P
variable which relate to the Z-80 port
addresses. The Micro-Professor instruction is
only a convenient Deek and Doke alternative
but the P instruction is an original and useful
idea.

When you are programming in Basic the
machine takes a single keystroke as the input
for a whole instruction. The keywords are
printed on to a template which slips over the
original keyboard.

There are three manuals for the Micro-
Professor computer and a fourth which des-
cribes the Tiny Basic. The Micro-Professor
manuals toral 300 pages of information about
the hardware, the software, and a series of
experiments and other programs. What is
there left to say about Oriental English?

The Micro-Professor manuals are no worse
than many others and it is usually possible to
figure our whar the author intended to say.
They are unsuitable for a first-time user who
needs the constant reassurance of accurate
documentation if she or he is to cope with
unfamiliar and complex concepts.

The monitor listing is a fully-commented
source listing and it would be very easy to
modify the monitor by changing bytes here
and there before “blowing” it into another
EFPROM,

The listing takes 51 pages for 2K and most

of the useful subroutines start with a des-
cription of the function of the routine, a note
of the input that is required, the output in
various conditions, which of the Z-80 registers
are corrupted and which other subroutines are
called. The monitor and its documentation is
up to the standard of one of the original Intel
evaluation kits — very good.

The Experiment Manual covers the software
and hardware and includes a full description of
the CTC chip and its use. The Japanese
English 1s much less severe in this book and I
think that large sections have been written for
native English speakers. The Users’ Manual
includes a full set of circuit diagrams for the
computer and an adequate and reasonably well
set-out explanation for each of the monitor
commands.

One of the options for the Micro-Professor
computer is an EPROM programmer board.
The board is constructed to the same high
standards as the main computer. A 40-way flat
cable connects the EPROM board to the
Micro-Professor and there is an extension
socket on the second board to allow the Z-80
bus, now fully buffered, ro be connected to
addirional equipment. The EPROM pro-
grammer will handle six types of EPROM and
changes to the pin functions are made by the
software — there are no “customising” plugs
to lose. Clearly, once you have written and
debugged your program, you can fix it in an
EPROM and plug that into the spare socket
on the main board. The programmer has a
separate PSU for both the ordinary 5V supply
and the 25V used for programming the
EPROM chip.

CONCLUSIONS

B The Micro-Professor hardware is
excellent, provided you can manage
with the single-location, six-character
display.

BThe Z-80 CPU is a good micro-
processor to program in machine
code as the high-level instructions for
Block Move and Compare operations,
and the 16-bit register operations,
allow more productive programming
than the 6502.

B The plug connecting the 5V supply to
the board became intermittent a
couple of times and | would want to
replace that with something more
solid. With that exception | have
nothing but praise far the hardware.

B Someone must be writing a Tiny
Forth for the Micro-Professor. Rather
than attempt to fit a limited and ele-
mentary Basic into the remaining
space in the monitor | would like a
series of useful subroutines — delays,
PI/Q cantral, printer interface, inter-
rupt-driven timers working in the
CTC, simple maths operators using
RPN, and so on — which could be
linked to form more complex modules
within a user's programs.

B The Micro-Professor is both a serious
tool and a lot of fun for anyone with
an interest in low-level, real com-
puting. | hope to buy a Micro-Profes-
sor and use it, battery-operated, on
my commuter train.
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IT IS FuUuLL OF RUATIHNCG ROBOTS.

And now for the big picture.

TRADER Atrilogy of 16K programmes that
combine to give an epic 48K graphic adventure. As a
galactic trader, you deal with some very bizarre
customers indeed. Will you live to tell the tale? ZX81
£10.50. VIC20 £18.50 (tape or disc).

SUBSPACE STRIKER Our top selling, big
screen graphic game. \With your deadly Antimat
torpedoes, you unleash havoc in the Federation
spacelanes and try to dive back to the safety of
subspace, fast. ZX81 £5.50. VIC20 £9.50. 16K.

STARQUEST A voyage of discovery and
adventure in the cosmaos. \With the help of your
onboard computer, you seek a habitable planet amidst
the perils of deep space. ZX81 £5.50.VIC20 £9.50. 16K.

ENCOUNTER Would you know what to do if
you encountered extra-terrestial beings? In this
adventure, you are snatched off the Earth and the
space invaders play YOUI ZX81 £E5.50VIC20 £9.50. 16K.

ZOR  Battle of the robots. Fight for survival in this
action-packed strategy game. Megajoules of destructive

energy in a futuristic duel. ZX81 £5.50. VIC20.£9.50. 16K.

HARVESTER
Boosterspice fields around the planet Delta. A cut-
throat strategy game for 2 to 4 players for the
unexpanded VIC20. £4.50.

BRAINSTORM
friendly Psions can wreck a human brain. Can you get
our three space explorers across a river of nasty goo
without blowing their minds. Unexpanded VICZ0.£4.50.

GUITARPIX 1

PIXEL POWER Atlastitis easy to create your

own custom characters on the 8K plus expanded

VIC20. A graphics workshop packed with useful
features like Create, Amend, Save, View Set. £9.50.
Refreshes the pixels that other programmes can’t reach.
[See Pixel Power in action in Trader and Subspace Striker]

Reap your reward in the
The telepathic emissions of the

For the VIC20 owner who wants
to play the guitar. The first of a series that shows how
to tune the guitar and demonstrates some elementary
chords. Unexpanded VIC20. £4.50.

e PIREED

for more details.
Pixel PFroductions 39 Ripley Gdns. London 5\W/14 BHF

vw! A TON e

ALL ACTION PACKED M/CODE ARCADE GAMES
PFI{]TECTDR £7

The meet realiste version -r

sEss RS _‘-l-
L B '?+ “'i’

»
L LR S MR

ALL I2K RAM
PRICES INCLUDE_P&P. FAST 2 DAY DESPATCH!

micromania
14 LOWER HILL RD. EPSOM. SURREY.

Spectrum

Fast Action Games

in Machine Code zxa 1

TREASURE HUNT (Spectrum) Explore one of the 29 mazes in search
of treasure and grab as much as you can before the time limit. This game
can be played with or without moving obstacles; with ohe player, two
playersin opposition, or two playersin partnership; and with part or all of
the maze visible. There are 144 variations of this fascinating game and
even the game selector is fun to use.

HUNT (16K ZX81) A ZX81 version of Treasure Hunt with 48 variations.
X-MEN (16K ZXB1} The only Puckman type game with all these
features: true gobbling action, bonuses, arcade type maze, 3 lives,
graphic display of lives left, 4 monsters, a den, boaster buns, high score,
continuous onN-SCreen sconng.

UFO (16K ZX81) A fast moving space game in which you must defend
the Earth by destroying all the UFOs and spy satellites while your
rmoving force field gradually gets wom away by the alien bombs.
TRAP (16K ZX81) You control a maving wall and try to surround your
opponent (computer or human) before he surrounds you. There are 3
speeds and games can be played with a border or wrap around screen.

£4.95 PER GAME ON CASSETTE

nm FREEPOST

(no stamp required)
SOFTWARE CAMBRIDGE CB3 7BR

Tick games required [l X-MEN

[0 TREASURE HUNT [ UFQ

[ HUNT | TRAP

d I L e T e

YOUR COMPUTER, DECEMBER 1982




RESPONSE FRAME

Do you have a problem? Your manual is
incomprehensible or you just cannot get the
hang of that programming trick you tried —
whatever it is, Tim Hartnell will do his best to
answer your queries. Please include only one
question per letter and mark them ‘“Response

Frame".
ATOM UPGRADE

M I am the owner of an Acorn
Atom, and I am thinking of
upgrading it to BBC Basic. If I
did this, what could be done
about the great difference in the
keyboard?

Would the upgraded Atom
then be able to use BBC soft-
ware, and above all, how much
does it cost and is it worthwhile?

Andrewy Barlow,
Wardie,
Leicestershire.

THE FIRST THING to remember is
that adding a BBC Basic ROM 1o
your Atom will not turn it intoa BBC
Microcomputer. The ROM will not
allow vour Atom rto load BEC
software, and is not compatible with
BBC graphics and sound. It costs
around £50, and whether it is worth
it or not depends on if you wish to
use the computer primarily for
things like games, where sound and
graphics are important, or if your
interests are more in the line of
things which will be catered for by
BBC Basic. The upgrade ROM does
not demand a BEC keyboard, but is
designed to use the standard Atom
keyboard.

HARD TIME

B Ihave been trying to work out
a program for my ZX-B1 to
determine the time difference
between two times such as 9.17
am and 3.34 pm, to work out
which is earlier or later. I would
be pleased if you could suggest
an approach.
Malcolm Young,
Dunedin, New Zealand.

IT 15 IMFORTANT to remember, in
any program in which you are
comparing quantities which are
made up of units with different
values such as pints and gallons, or
hours and minutes, thar the values ro
be compared must be rendered down
to a single unit. You must also
establish a common input format, so
the computer knows what to expect.
This can be done fairly easily with
the ZX-81, because of its simple
string handling. My suggested
program follows. It needs input in
the form 09.37 am or 12.04 pm. It
then — line 40 — works out the
value — as a number with a decimal
point — of the time, adds 12 to the
whole number to the left of the
decimal point if the seventh element
of the input string is a P, and then
converis the number into minutes,
comparing the two minutes’ totals.
The original strings are then used to

print out the final information. A
similar approach can be used when
comparing quantities made up from
units which are not exact multiples
of 10 of each other. You will see that
this program also allows you to work
out the difference in minutes
between two times, simply by
subtracting one A(Z) from the other,
and raking the ABS of the difference.
Here is the program:

10 DIM A3 (2,8
15 DIM A (2}
20 FOR Z=1TO 2

30 INPUT A (Z)

40 LET A 1Z)=VAL {A%(Z] (TO 5])

50 IF A${Z,7) ="P” THEN LET A
(ZI=A(Z) +12

60 LET B=INT {A[Z))

0 LET A 121 =60"B + 100" A (2]
-60"B

80 NEXT Z

30 |IF A (11 =A (2) THEN FRINT
A% (11" 1S LATER THAN *;
A% (2)

100 IF A [1) <A (2) THEN PRINT A%
{1 IS EARLIER THAM ' A% (2]

LOOSE PLUG

B In the August 1982 Response
Frame, a letter was published
from P Bradbery of Kent who
wanted to know what to do about
the loose 9V de input plug on his
Sinclair ZX-81.I have en-
countered this problem before,
and solved it by opening up the
computer and bending the metal
strips on the input socket, so that
the plug will fit into the socket.
This repair will need to be
carried out every few months,
but is much quicker than buying
a new socket as was suggested. [
would also recommend that the
plug should only be pulled out of
the socket when mnecessary,
because the more the plug is
removed, the more often this
repair will need to be carried
out.
Dawvid Bluxton,
Lesbury, Alnuick.

THANKS FOR THE suggestion, which
we are pleased to pass on to other
readers who may be facing the loose
input plug problem. Bur remember,
this may infringe your guarantee.

PET TO ZX-81

B I am trying to convert a
program written for the Pet to
run on my ZX-81. However, I
have come across the following
problem with a multi-line
statement:

240 IF T=1GOTO 270: L2 L*PC:

LET L1=MB2
How would this be translated

into ZX-81 Basic, taking into
consideration the possibility that
the answer may be true or false.
What happens?
Mareyn Brinton,
Harwich, Essex.

IF THE FIRST statement — the If — is
found to be false, the computer
moves automatically to the next line,
so the rest of that line is not
executed. You can sclve this by
either having a string of Iff Thens,
repeating the condition before each
ong, or by inverting the statement,
so it reads:

IF T<> 1THEN LET LZ=L*FC

IF T <> 1 THEN LET L1=MB2

You could also follow through the
line, working out what each element
does in response to the first IffThen,
and jump over the non-operative
statements with the first IffThen.
For example, your Pet program
might read:

2 IFT=1 THEN Z=4: X =5
N Y =2F+X

The ZX-81 version could be:
20 IF T <> 1 THEN'25

21 Z=4

22 X=5§

B Y=2"Z+X

NO JOY

B I bought a Commodore joy-
stick to use with my Vie-20, but
to my disappointment, there was
no information on how to use it
with the stick. I went back to the
dealer, but he was not able to
help me. How do I rewrite my
programs to use the joystick? I
am unable to break into com-
mercial software programs to
see how they do it.
Andrew Cunntngham,
Coundon, Coventry.

COMMODORE HAS recently released
a book, the Programiner’s Reference
Guide which explains on pages 246,
247 how the joystick works. It also
gives a seven-line routine which
reads the joystick, converting its
output into numbers which you can
add ro Poke locations to move things
on the screen. The book, which costs
around £10, includes a wealth of
other information, and would be a
worthwhile purchase for anyone
who is interested in serious pro-
gramming on the Vic.

ADVENTUROUS

E Would you please
recommend a book on writing
Adventure games. [ would also
like to know if the ZX Spectrum,
which I intend to buy, would be
suitable for this type of game,
and if it is really suitable for a
first-time user?
Gerard Haves,
Finglas East, Dublin.

I po NOT ExOW about any books
primarily on writing Adventure
games, although Your Computer runs
articles on associared rtopics from

time to time. However, there 1s one
recently-published book Dieing with
Dragons which explains the mech-
anics of role-playing games very
well, and will give you many tips
which you can convert to computer
games, Other useful sources of ideas
include the Puffin book The Wariock
aof Firetop Mountam, and the specialist
magazines The Gamer and The War
Machine, The latter is not a glossy
mapazine like Your Compurer, but is
photocopied each month, and you
can get details from Emjay, 17 Lang-
bank Avenue, Rise Park, Notting-
ham, NG5 5BU. The Spectrum 48K
machine enables quite elaborate
Adventure games to be constructed.
The compurter is suitable for a first-
time user, so long as he or she is
willing to take things slowly for the
first few hours in finding his way
around the keyboard.

VIEWDATA QUERY

B I have recently ordered a ZX

Spectrum and would like to

know if I can receive Oracle and

Ceefax on it. If so, how much
would it cost?

A ¥ Bolam,

Ryion, Tyne and Wear.

You cannoT GET the BBC and ITV
services thar are rransmitted along
with the picture, via an external
computer, without an extremely
complex, and therefore unreliable
and expensive, arrangement. There
is little chance that anyone would
bother trying to produce such a
device, as you first need to receive
the broadcast signal, interrupt it 1o
extract and decode the Ceefax
information, then feed it back into
your television set. If, however, you
are interested in Prestel, which is
Ceefax-like information sent from a
computer over the telephone lines,
then the answer is “Yes, shortly™”. A
number of firms, including Sinclair,
are working on Prestel units.

COMBAT
DURATION

B Could you please tell me how
to access the timer on the ZX-81,
so it can be used in games to
work out how long, for example,
a player has managed to fight off
the aliens?
John Maddock,
Holsworth, Devon.

THE FOLLOWING PROGRAM will
emulate a stopwartch, and print the
minutes and seconds elapsed. You
can use parts of the program
wherever needed. Note that the first
two lines reset it, and must be
included.

10 POKE 16436,255

20 POKE 16437, 255

30 LET TIME (65536 — PEEK 16436 —
255°PEEK 16437)/50

40 PRINT AT 11, 12 INTITIME/60);
TUINTITIME = INT TIME! S0)
i

50 GOTO 30 (]
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“£6.50

Programs

® Castle walls; boiling oil and lovely slurping
noises

® Great Fire of London; try and change the
course of history

® Chase; outwit the pursuing robots and lead
them to their doom

® Truly amazing; generate a new maze puzzle
every go

® Reversi; the classic oriental strategy game
with board screen display

@ 3D Maze; race against time and three
dimensions to escape.

Also Available 7X81 Pocket Book 138pp........£5.95
ZX80 Pocket Book 128pp .......£4.95
Atom Business 110pp ............. £7.50

ZX SPECTRUM POCKET BOOK

Trevor Toms, best selling author of the ZX81 Pocket Book and the Sinclair
Learning Lab, turns his attention to the ZX Spectrum — the book you have been
waiting for! All the material in the book is totally new.

Hints & Tips

Discover new ways of using PRINT; INSTR functions,
VAL, PRINT USING, hexadecimal conversion, upper
case conversion, load and save arrays. BEEP with sliding
tones, automatic scroll and how to use all the machine
features within machine code.

Machine Code

All the tools you need to write machine code effectively.
Graphics tool kit — debug monitor — symbol assembler
(with labels, all ED commands, ORG statements, forward
and relative jumps) — disassembler (with label assign-
ment); now you can really dig into the Sinclair ROM!
This section alone would be stupendous value for money!

Cassettes Spectrum games as opposite _£5.00
Spectrum machine code asabove. ... .. £5.00

for ZX 81 Nowotnik Puzzle, Demolition & Tenpin £5.00
3 Adventures: (Jrecdy Gulch,

Prices Magic Mountain, Phdrauhs Tomb .....£5.00

include VAT ZX81 Pocket Book A £5.00

PHIPPS ASSOCIATES

Prices include postage but for air mail delivery in Europe add 90p (outside Europe add £2.20) per item.

Dept A FREEPOST EM463 (No stamp required)
99, East St, Epsom, Surrey KT17 1BR.
Telephone 03727-21215. 24hr phone service.

YOUR GUIDE TO THE WORLD

OF MICROPROCESSORS

Alow cost tool forlearning, teaching & prototyping.

[by phone or post |

Complete the coupon

today!

Please allow 28 days for delivery.

4 Micro-Professor is a low-cost Z80 based microacomputer which provides you with an
interesting and inexpensive way to understand the world of microprocessors and utilise
their unlimited potential.

Micro-Professor is a compiete hardware and software system whose extensive
manual gives you detailed schematics and examples of programme code. A superb
learning development tool for students, hobbyists and microprocessor engineers, as
well as an excellent teaching aid for instructors of electrical engineering and computer

Z80 CPU, ZK RAM, 2K monitor, 24 1/0 lines, LED display. cassette interface, CTC/PIO
facility, 2.25" speaker, tree manuals, 36 keyboard. Options include; EPROM board,
speech board and printer board.

Flease send me:  Price Qty p&p
Micro-Professor £79.95 £2.95
SSB-MPF board £69.95 £2.95 SCIENCe CoUrses.
EPB-MPFboard  £84.95 £295 | Technical specification
PRT-MPF board E7475 £295

Total

Please send or telephone for full details.

£79.95 ...

FLIGHT ELECTRONICS LTD. Flight House, Qua

yilde Rd, Southampton,
Hants 502 4AD. Tel: [07032) 34003/27721. Telex: 477793.

Mail order only @ Trade enguines welcome @ Bulk order discounts @ Prices include VAT
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FINGERTIPS.

Fingertips is our regular calculator column
covering calculator news, programming hints
and examples of unusual applications. The
columr_: is ertt_en and compiled by calculator
enthusiast David Pringle who is glad to hear of | ' cass of Stockport. The user
any of your ideas. Your Computer pays £6 for
each of your contributions published.

LAST MONTH saw the first large scale
meeting of the newly-formed U.K.
branch of the Hewlett-Packard PPC
users’ club. As many of you know,
the PPC users’ club has been very
active in the States for quite a few
years. It seems appropriate that HP-
nuts now have an avenue for venting
their energy. I hope to report some
titbits from the day-long meeting in
the nexrt issue. But, be warned: the
conversation became very esoteric at
points.

Until then, if you are interested in
the club and its newsletter, the man
to contact is: D M Birch, Astage,
Rectory Lane, Windlesham GU20
6BW.

My request for a larger variety of
programs getting away from the war
games idea has caused a welcome
flood of more novel approaches.
Long may it continue.

Firstly, canny scot Andrew
Simpson from Perth feels that the
program we published in the October
issue was a bit naive. This was an
attempt to approximate any irrational
number by a series of more and more
accurate fractions of rationals.

The following TI-58 program
generates successive convergents of
the development of R = a/b a5 a con-
tinued fraction, according to Euclid.
To run it, enter R, press RST R/S.

For each convergent, the program
displays the actual error E. To see
a and b, press RCL 04 RCL 05. To
see g, the next element of the con-
tinued fraction, press RCL 07. To
continue, press RIS,

Note that R represents Real, In
this respect, Roy Sirl's program is,
of course, a misnomer. Whatever the
value of the input number, it is by
definition a rational number — even
the Cray 2 can handle only rational
approximations to irrational numbers
— and it may well be equally
important to know, for example,
that:

A = a/b = 21649/513239 = 3M
with an error of 7.2393/105.

Note: a.b = (101! -1}/9. So, the
idea that, in computer terms, irrat-
ionals are somehow different, is
erronecus and generally misleading.

Incidentally, the Euclidean algo-
rithm is ideal for finding the HCF of
two integers a,b; the following pro-
gram uses only one register. To run
it, enter a, press RST RJS, enter b,
press BJS (a and b may be entered in
any order):

LOC
000 STO 12/CP ISBR
Do4 ( CE-{CE+ RCL 1)
2/INT = RCL 1)
018 2/ X=T026 2/EXC 1 GTO 004
026 RCL 1 R/S RST

For example, (958 581 817, 543
065 519) — HCF = 47293, 12
seconds. It is also the basis of a

method of finding the general | required. Pressing EXE sets the ball
solution to a diophantine equation | rolling and you are advised to go and
ax + by = ¢, but that is another | have a cup of tea as printing takes
story. about nine minutes.

An intriguing calendar program The program works like the
has been written for the Casio 602 | calendars found on watches. A fixed
format, as shown in figure 1, is used
operates the program by pressing | and the days of the week adjusted
PO. A prompt “Year?” is displayed | accordingly. The 31, 30 or 29 on the
and the wuser enters the year (continwed on next page)

Sourca: The Universal Encyclopedia of Mathematics (Pan]

Euclid’s Algorithm: Every rational number a/b can be developed as a continued fraction:

alb = gg + 1 where: a tqy.b = n
q; + 1 b - gy.n = T3

q-z S ry - Gl = I

? -2 Y-1Tn-1 = Tn

—qn' =1 — Gnfn = i

i.e. for all rational numbers — and all rational approximations to irrational numbers — the remainder tends to 0.

The Prograrm:
Fart 1 (000-015) initialises the variables:
Rgp=R i Ryy=a8,52=0; Rgg=a,7=1
RDE"'hn-2=';H05=bn-'I:0
Bpg =rz =R ; Rgg =11 =1 i Rgz =t
Parr 2 (016-035) evaluates the nth term of Euclid's algorithm:
Ty = M2 = Op-q-Fp-q1 Whem: g, 1 = INT I, a/r._4]
Part 3 (036-064) evaluates the elements of the nth convergent:
8, = a5+ Gnpdn o by =Dbya + gnq.by g
Part 4 (065-end) calculates and displays the actual error of the nth convergent:
E, = la,/b.) = R.
The generations are updated during processing, i.e. a8, and b, are in Rgy and Rgs, r, is in Rgg. The nth term of the
continued fraction, a,_4 is in Rgs.
Mote that if R<1, gg = 0.
and that b>ry>r>ra> .. 26 >0

TI-58 Euclidean convergence program by A M Simpson.
[Evaluates successive convergents a, /by, for Real number R}

KEY Loc CODE KEY Loc CODE
STO 000 42 { 036 53
0 001 00 2 RCL 037 a3
STO 002 42 1 038 01
3 003 03 + 039 85
CLR 004 ] RCL 040 43
5TO 005 42 4 041 04
1 006 01 sTO 042 42
STO 007 42 1 043 01
05 008 05 x 044 65
1 008 L1} RCL 045 43
STO 010 42 7 046 o7
2 011 o2 | 047 54
STO 012 42 STO 048 42
4 013 04 4 049 04
STO 014 42 = 050 55
6 015 06 { 081 53
RCL 016 43 RCL 052 43
3 017 03 2 053 02
. 018 75 + 054 85
{ 019 53 RCL 055 43
CE 020 24 5 056 05
+ 021 55 sTO 057 42
RCL 022 43 2 058 02
6 023 06 x 059 65
] 024 b4 RCL 060 43
2nd INT 025 54 7 061 o7
STO 026 42 ) 062 54
7 027 07 STO 083 42
x 028 65 5 064 05
RCL 029 43 = 065 75
6 030 06 RCL 065 43
= 031 95 0 067 00
2nd EXC 062 48 = 068 %
G 033 06 R/S 069 91
STO 034 42 GTO 070 61
3 035 03 0 on 00
16 72 16
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{continued from previous page)
rightmost column are removed
according to the month being
printed and whether the year is a
leap year or not.

1 08 15 2 29
2. ] 16 3 30
3 10 17 24 k]
4 1 18 25

5 12 19 26

6. 13 20 27

7 14 21 28

Figure 1

FINGERTIPS.

Zeller's Congruence is used to find
the day of January 1, knowing the
year. Knowing this P9 prints out the
name of the day. The data for the
printing of the actual month itself is
held in memories 10-16. Each
memory holds the information to
print one row; there are seven rows
in all — see figure 1.

The data is decoded by masking
the integer part of the number,
printing it, removing it from the
original number; then multiplying
by 100 to reveal the next number.
For example, the first row is held
in memory 10, that is, MI0 =
1.08152229. Eemoving the integer
part gives 1, subtracting from the
original number leaves 0.08152229,
The 1 is printed, and the remainder
multiplied by 100, giving 8.152229,
The process is repeated until zero is
reached, and the next day and row
dealt with. P2 takes care of the
removal of the 29, 30 and 31 from
memories 14, 15 and 16 respectively
— depending on the month. Copies
of memories 14, 15 and 16 are held
in 17, 18 and 19 so the original con-
tents can be replaced at the start of
printing each new month. P6 and P7
takes care of printing the names of
each month. PO handles all the dirty
work.

Finally, Albert Bale of Warrington
appears relieved that we have pro-
grams for the more modest CBM
PR-100.

This normal distribution program
computes the area under a normal
distribution curve from k to infinity,
where k can take any value above or
equal to the mean of the distribution.
Since the curve is symmetrical about
u, and since the total area is 1, any
area can be found.

If the distribution of interest has a
mean and standard deviation, and
the value from which the area is
required is k as above, then load the
program and calculate manually

( ) Eﬁ}- + 165 Enter the

fractional part in M1 and the integer
part in M2. Ente;4.3?56634x 102
331

o Ciss, e
in M3. This is 5337 the distribution

using (Y2+%)331 — the values
chosen to give the best accuracy
without overflowing the machine
capacity.

Run from 00. The required area is
displayed when the program stops.
If the required area was that up to k
from =00 then subtract the result

PROGRAN LIST
HBB-13,F-1F SiZsters

¥+ PR

9 Kind3

“YERR "

HLT

“ CRLENDER :4”
B3ER4

= 1 18% = HinB3 IHT

HAinB4 H-83

Hka3 x 2 18% = Hind3
= ( NRA3 = 4 ) INT x
4 = y=R GOTO3

HREd - ( HRB4 = 4 )
INT % 4 = x=8 GOTO3
I HinlF GOTO4

LBL3

# HiniF

LBL4

1 H-83

29 + HRAT + ( HRAZ =
4 3 IHT + ¢ HRpd = 4
1 IHT - 2 % HRB4 =
KinBd - ( HRBE = 7 3}
IHT % 7 = HinBi

1 Kinf2

LBLS

G58P6

HRES +

fi5EPL

RSRR2

1B Hindl

LBLS

G5B9

THD MR8 Nindé

LBL?

IHT
Gl#* "

HRHB % 2 18 = Hinbe
=8 GOTO8

alTo7

(i

556P4

1 Hedg Htdi

658P1

HERD - 1T = =8

60709
0706

1o {705 1eRS

%% P
HRAL = = 7 = FRAC x
7 = Hinfl

=fiisters
k% P
3 Binds
HELT Hinld
HR1G Hinil
HR19 Hinl2
HRBZ - ?
o

x=6 §0704
=0 60703

3 Hlnﬂ? BOTOL

LBL4

HRIF x=8 BOTOZ

I H-89

2.9 ESF 1 +¢- H-18
LBL2

i H-09

3 ERP T 4~ K1
LBL3

i H-89
Jo1 ERP T +/- W-12
LBL1

s fi¥steps

45 P4

SAYE invEKE
vosBf3sters

% Ph

§58P4 S

18 MinF

HREZ xaF GOTOE
IEP‘EBTHI

D Cass of Stockport’s calendar program.

“sdanuary” 4 Y

31 HinF GOTOR Tih £aT0

LBL2 LBLA

“3February” “Cn”

18 HinF G0TOH 80709

LBL3 LBLI

“iHarch” ahan”

34 KinF BOTOS £0703

LBL4 1EL2

“feril” 476"

I8 HinF GOTOB BOTOS

LBLS LBLI

i Hay™ T

31 HinF GOTOR Etﬁﬁg

LELe LEL4

5 Jung” BT

I8 HinF GOTOA 0709

LBLY LBLS

o july® appam

3 HinF 60TOA 0709

LBLE LBLE

“Ruaust” ag o en

31 HinF GOT08 LELS

LBL2 - v B52steps

R HENORY LIST

LBLE Hag-19,F-1F SiZsters

HROZ aF Hag= 17,

ESEP? :ﬁ£= iit

GEER4 ngg= ?;.

h5EP4 HES= 3. 141592654
o [4steps 8,

o g i

EBEIEZ THD BOTOZ HEB: 3 1

30 HinF GOTOR il b

ke Ni2= 318172431

30 MinF G0TOR g}g‘ g}é}g%g

LB%Ecenhar H5=  6.132827

31 HinF Kl6= 1.142124

LBLA Hi7= 1,88132129

9 Hep) fi18= 2.3?_];5233
o Bidctess :}E= 3.181[24%1

from 1. For a standard nurmal distri-
bution p=0 and é=1 so0 ——3— =k

The program is generally accurate to
four places of decimals.

A population of manufactured
items has weights which are norm-
ally distributed about a mean of
100gm., with a standard deviation of
10gm.

Find the proportion of items
which have weights between 70gm.
and 80gm.

MNow the program only computes
areas for values above the mean, but
since normal distributions are
symmetrical, a similar area lies
between 120 and 130gm. So we
compute the areas from 120gm. to
00 and from 130gm. to 00, and the
required area is the difference
between these areas.

For the first value, 120gm., k =
120, so computing

(%—-"f % \."3_’;’1 + :65)

gives 183.1934. The fractional part
goes in M1 and the integer part in
M2. A useful key sequence is

MIFINTM2MRIFFRACM 1
Store 4.3756634%102 In M3 and
run from 00. An area of 0.02277 is
given. Repeating for 130gm. — no
need to reload M3 or Goto 00 manu-
ally, the program does this — gives
an area of 0.00134. Values far from
the mean take a long time to run.
Hence the required area is 0.0214,
that is, a proportion of 2.14 percent.

Albert Bale's normal distribution program.

0= T 2= 3 4 B~ & 7-

-0 ] 6 2 E (5] MR 0 a
-1 ] MR o M- B 3 MR
~2 5 1 { 2 = - 9
-3 - X MR = SKIP GOTO
-4 MR [ 2 M GOTO ] 1
-5 2 3 + 9 6 = 3
-8 = 3 1 MR il == MR

7 SKIP 1 = 2 MR R/S 1
-8 GOTO - + . 9 GOTO GOTO
) 5] MR 1 1 X 0 4
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PORTABLE COMPUTER

PC-1500
COLOUR

COMPUTER
Probably the most
powerful ~ocket
computer on earth

THE HARDWARE
The PC-1500 aspnmaches the personal computer in ability, with 16K of ROM
extended BASIC language and 3.5K RAM user memory, expandable to
11.5K, all maintained during power off and battery change. Up to 36
separate programs are immedi accessible and there are advanced
programming capabilities with PEEK, POKE, CALL etc., 1 & 2 dimensional
arrays and variable strings. There is a  full range of text manipulaﬁm and the
QWERTY typewriter-style keyboard offers upper and lower case letters on
the 26 character LCD which doubles as a 1,092 point mini-graphic display
with BASIC program control. A tone generator and clock, calendar, alarm
and stopwatch functions are built-in and, under BASIC control, can be
incorporated in programs.
The CE-150 is a high resolution (500 = 200), 4-colour printer/plotter, with 8K
bytes Graphics BASIC. The 9 type sizes allow a variable line length from 4 to
35 characters. The CE-150 can print virtually any drawing with full contrl of
up, down, left and right printing. There are two cassette interfaces (for
saving/loading) with remote control, allowing bulk storage.
The PC-1500 has a 50 hour battery life, with EA-160 mains adaptor option
and the CE-150 has a built-in rechargeable battery and comes with EA-150.
PRICES (including VAT and FREE software voucher)
PC-1500 Computer plus £20 software voucher . .. ..
CE-150 Colour Printer/Interface plus £20 voucher. . .
CE-155 8K RAM Expansion module plus £10 voucher. .. .. ...
CE-150 8K RAM/ROM with battery back-up plus £10 voucher . .
CE-152 Custom Cassette Recorder plus £6 voucher .
CE-153 140-key Software Board plus £10 voucher . . i
CE-158 RS-232C Intarfaca plus £E20voucher .......ovvivinvnneenn £149.
Vouchers on requast with arder only
THE SOFTWARE
Sharp CE-15A Applications Program Tape. . ... v.vveavvieeeia.es £14.95
MICROL 1500 EXECUTIVE 0S/1 Ready-to-run, full feature Database, with a
wide range of customising features ennhlmg you to create your own
business applications programs (eg: stock control, malling lists) in minutes
£19

MICROL 1500 PROCOS Solve all kinds of number-based problems in just
minutes, even if you have never pfogramed a computer before. Handling
up to 256 items of data simuttaneously, \-"mcalc-tvpa features help you
&fxamlna the effects of changes in data, analyse trends and answer ‘what
....................................................... £13.95
MICROL 1500 STATIX Statistics for the 1500. Automatic calculation of
mean, standard deviation and linear regression. .................... EB
BC SOFTWARE 1500 PROPAC 1 A sat of sasy-to-use routines for pr
development with: Renumber, Reorganise, Delete, Analyse and rwsrt
A IR Tl a4t et s e e ot B DR e £9.95
Brochure on request

CASIO PB100
£69.95
Learn as you go

LEARN with the beginners manual “An easy-to-follow introduction to the
Personal Computer”. FOLLOW the step by step examples and USE the
programs supplied, or develop your own, for business or home use,
inclumgrgrexcmng games,

E keyboard, upper and lower case dot matrix d%av. Up to 544
program steps/94 memories, expandable to 1,568 steps/ mamories, all
E;'nlactad. A truly pocketable 9.8 x 71mm. Waﬂght, 116g. 360 hours battery

8.
OR-1 1K RAM expansion module £11.95. FA-3 Cassette Interface £22.95,

USE AND LEARN Vol. 1. 25 BASIC PROGRAMS on casae‘tted-‘!m GE
K. Professionally written, packed with practical idea, hints anlglg

USE AND LEARN Vaol. 2. 30 MACHINE CODE ROUTINES for high spaad

raphics, games and serious programs. On tape + 50 PAGE BOOK .

HE DATABASE PRACTICAL, POWERFUL, RELIABLE. erttsn m
machine code and BASIC. Automatic sorting. ‘Free Form’ with one-key
search. Capacity: Inside 48K. 30,000 characters = 1,000 screen lines = 45 full
screens. With C-90 tape: Over 900 full screens of information, or over 7,000

names & addresses, Fully MENU DRIVEN with full HELP .. .......... £9.95
THE SPREADSHEET Visicalc for E107 Mot Quite — has all the main Visicalc
capabilities and some improvements. Available November, 1982. .. ... £9.95

Databese and Spreadsheet require 48K Spectrums. Add-on options for the
Sinclair Microdrive will be available early 1983,
MICROL 14 day money back guarantee

TEMPUS

Dept YC 38 Burleigh Street,
Cambridge, CB1 1DG. Tel: 0223 312866

The future has
arrived with the

CASIO FX-80iF
£349

High speed computer with
integral micro-cassette data
control and hard copy printer
monitoring.

Everything you need, in an area smaller than this page. This truly portable,
complete system needs no peripherals on lengths of cable. Batteries last 250
hours (onhf display), or 5,000 lines (display and printing). Tvpewntar style
QWERTY keyboard, plus all the advancad features of the FX-702P.

With FREE MiCROL Professional Programming Pack warth £9.95

The widest range of math, science and statistics functions (55 in all,
including Regression and Correlation). BASIC programming. Up to 1,680
program steps, up to 226 data memories, up to 10 program areas, all
protected. Subroutlnas Up to 10 levels. FOR/NEXT looping: Up to 8 levels.
Edit, Debug and Trace modes. 240 hours battery life. Dims:
17 % 165 % &mm. Wt: 1 176g.

Peripherals

FA-2 Remote control cassette interface/adaptor .................. £19.95
FP-10 Permanent hard copy printer. Mains or battery powered . ... .. £44.95
MIiCROL 702 PROCOS -

Professional computing solutions on tape. Save up to 80% of programmin

tima with this elactronic equmalent of pen and paper. This Vizicalc-type

systemn answers ‘whatif . . ." questions and analyses trends . ........ £24.95
FREE when you purchase the FX-702P, FA-2 and FP-10 package from us.
CASIO

FX-700P

£79.95

BASIC programming on a OQWERTY typawriter-style ke
program areas, up to 1,568 program steps, up to
protacted.

Upper and lower case dot matrix display. Powerful editing functions. 25
scientific functions. Subroutines: Up to B levels. FOR/N loops: Up rod
levels. Numerical values — 6 levels. Calculation elements — 12 levels
Exclusive character variabla stores up to 30 characters.

Dims: 9.8 165x 71mm. Waei 9%ht 118g. 300 hour battery life approx.

FA-3 Cassette interface £22.85. FP-1 Primer |December 1982) £49.95.

rd. Up to 10
i I

memaories, al

CASIO FX-602P
10 program areas, up to 512 program steps, up to BB memories.

Alpha/numeric dot matrix display, 1042 digits. 50 scientific functions,
including Standard Deviations and R/P & P/R conversions. 33 parentheses
£69.95

C‘A S/0 FX-3600P

Erarn areas, 38 steps, 7 memories. 10+ 2 digits. 50 scientific functions,
|nclu ing Integrals and Regression. Standard deviations, R/P & P/R
conversions, 18levelsof parentheses . . ..........covivviiniinnnas £22.95

PRICES include VAT, post & packing. SAME DAY DESPATCH, subject to
availability. Send wes, PO, or cash (registered), or telephone your

cheq
ACCESS/VISA, or BARCLAYCARD number to the Portable Computer
Speciglists: —

TEMPUS, 38 Burleigh Street. Cambridge CB1 1DG g
Pleasa supply/send details of,

e e e e e e
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BIG SIZE 164" x 1134" (A3) 100 pages.
® Tracing Paper to overlay and copy.

B Every High-Ree. Plot Position numbered
(45,056 Pixels).

ﬁ‘ A 3 T
Every Print Position
numbered (704items)

B 600 User definable grids per pad.

BN I
BN
BN I
BN I
BN
mN
o
BiN 1]

3 i B N— B INPUT Lines shown on grids.

b Set of seven pens for each computer colour.

It will improve your ZX SPECTRUM graphics
~in ways you wouldnt believe possible.

Your new ZX Spectrum is literally packed with sophisticated graphics. And for ZX users (whether Spectrum or ZX81) we still market Printer
Colour. High resolution. Plot. Draw. Circle. Border. Ink. Paper Colours.  Paper at £1 less than Sinclairs!
User-defined characters 1o name just a few! Why not write and place your order today! Graphics can be a very
That's why we have packed the new Spectrum Print 'n' Plotter Jotter  serious subject . . . Print 'n’ Plotter products can make it easier . . . and
with every faclity to exploit your graphics to the fiull, better in a hundred ways you never thought possible!

After the first few weeks of “'playing’” with your computer you will want
to get down to serious programming and planning in which professional-
looking graphics should play a major part.

What better way to work it out than with a Print 'n’ Plotter |otter!

The prefessional pad

Print 'n’ Plotter is not just another programming pad.

Just look at the specifications:

BIGSIZE 16" x 1134, 100 Pages — 50 Print Grids and 50 High
Resolution Plot Grids.

Printed on high-quality tracing paper, enabling you to overlay the pages
for direct co-ordination between PRINT and PLOT or to copy from
llustrations, maps, charts, photos etc.,

PRINT Grids show all numbered co-ardinates for the 704 screen
positions, plus INPUT lines.

PLOT Grids show every numbered co-ordinate for the 45,056 Pixels!

Each pad contains 600 user-definable grids for use with the BIN n, POKE
LISR. "'a” function. ;

And the whole thing is fully bound with fly leaf cover and complete with
a set of seven colour pens!

The simple way to get serious

Spectrum Graphics can become very complex, sa before you start to
program the best way is to werk it out on a Print 'n’ Plotter and save all
those errors!

Take for instance the common CIRCLE. With a Jotter you can establish
the exact screen location for the centre in seconds, and it will stop you :
running aut of screen because of a too large radius, Warking our DRAW is e ara T Tl i
similar: pre-determine DRAW lines and PLOT positions before you start. | 1 :;:':1‘.;';, ngggi;'r;‘,‘_f:'iés Lt E’: il ';gci,tcrf:?t'
With a Jotter you can build-up graphics using every facility with a direct Y CPECTRUM jO.TT.ERS @ :;glgs'cg‘c..,. '
co-ordination between each. cvan. ZX8| JOTTERS @ £3.50 each

For instance, carrect PLOT OVER or PRINT OVER positions will be easy oo ZXBI PLOTTERFILMS @ £2.25 each,
with a |otter. ... UGRAPHICS PROGRAMMING MADE EASY' MANUALS @ £1.50

... PACKSOF ZX FRINTER PAPER (5 ROLLS) @ £10.95 per pack
e e EXSPECTRUM DEMO CASSETTES @ 60p each.

-« X1 Jotter
W ZX81 Aim IX Printer
Pape

Anillustrated leaflet is sent with all orders.
If you require a copy before crdering
write enclosing a first class stamp.

—— e — e e e

M

a

See the show for just 60p!
To demenstrate the graphic possibilities with the SPECTRUM JOTTER PLEASE NOTE ALL PRICES INCLUDE POST, PACKING AND VAT FOR
we have produced a cassette-based Demonstration program for only 60p UK. DELIVERIES (Cverseas should add 25% for additicnal Surface Mail)

I

I

| I
I I
| |
{inc VAT and P&P). Why not send for a copy, or arder it together with = Remittance enclosedw%arable to PrintnPlotter Products. I
your |OTTER? l Please bill my Access/Barclaycard/Visa/Mastercard No: l
| |

| |

| |

| |

|

Just part of a range of ZX products l ‘ | ! ] J | [ l | I | | |

The Spectrum |otter is, of course, an upgraded version of our popular ' ; ;i
ZX81 Print 'n” Plotter fotter and Film. For ZX81 owners these are available Rl e S L W
by direct mail or through a growing number of retailers and compshops.

The ZX8| |otter 1s a 100 page Graphics pad that exploits te the full the
graphics facilities of that micro. ZX8/1 Film is 2 matt film version of the
|otter which is re-usable and ideal for 'copying” graphics.

Our manual: "ZX Graphics programming made easy’ explains everything I

Address:

you need to know about using the Z X8I products, and when used in pe s iy e s s T I
. 2 3 Lo v I Mest Print 'n” Plotter products are 3wailable "aver the counter (ram the folawing recaliers: ® Spaciabat branches of
conjunction with the Spectrum cassette will prove to be the definitive VWM. Smich % Brilfee: Mikno Ship Streatham  Microwane Lescester® Daney's Baokislars London EC3 % Geanges
k ik Brit s repreient AT = arvd South Al
gLIIdE to IhE Subiect- I Bookihos Brigtel * Alis repreiented i U3 A | Canadz suth Alrca

96 YOUR COMPUTER, DECEMBER 1982



SOFTWARE FilE

has been brought to the enemy’s floating

Software File gives you the opportunity to have your programs, ideas
or discoveries published. We will accept contributions for any
personal computer provided they are submitted to Your Computer
exclusively. Please double-check your listings before sending
them, and specify the memory they require. Mark your letter clearly
for Your Computer. We will pay £6 for each contribution published.

Three games

C G Brown,
Sutton Coldfield, - 8 i
West Midlands. i e

HERE ARE three programs, Raid, Freedom,
and Escape. Documentation and explanations
on how each program runs, what to do and the
object of each game, appear after the
program’s listing. They are all 1K games.
First, Raid:
1 LET 5=0
2 LETZ=13
3 LET L=2
4 LET C=1
5 LET B=20
10 CLS
20 PRINT AT B,Z;"*";AT L.C;"'Graphic
Shift R,G,E."; AT 21,Z-1,"Graphic
Shift W F, Q."":AT 17,10;"'Graphic Shift
Y Y BT
30 IF INKEYS="0" AND B < 17 THEN STOP
40 IF INKEY$ <> “0'° THEN LET B=B-1
50 IF B < 0THEN LET B=20
80 IF C=29 THEN GOSUB 200
70 LETC=C+1
80 IFB=L AND C+1=2Z THEN GOSUB 180
90 IF L= > 18 THEN PRINT AT 0,0;:5
100 IF L= > 19 THEN STOP

When the game starts, you must press 0.
When you release 0, your missile will rise to
the top of the screen. It will then reappear at
the bottom of the screen. The object is to
shoot each invader, so you have a high score
when the invader finally reaches the bortom of
the screen. You must not press 0 after your
missile has passed the Graphic Shift 7s, or the
game will stop. The game takes a fair amount
of practice, before you know exactly when to
release your missile, represented by an*. The
second game is called Freedom.

LETL=10

LET C=13

LET A=RND*21

LET BE=RND*"28

LET 5=0

CLS

PRINT AT A,B;"Graphic Shift 4,0, A"

PRINT S

LETS=541

LET C=C+{INKEYS="8")

[INKEY$="5"})

35 LET L=L+{INKEY$="6")
(INKEYS="7"}

40 IF RND>.5 ANDIL=A-1 AND C=B
+ 1JTHEN STOP

50 PRINT AT L,C;"Inverse ;"

B IFL=A AND C=B+1 THEN GOSUB 100

BB rwm =

palace, the entrance to this being at the top.
Press the arrows above the keys 5 to 8 to
move. You must enter at the top in the middle.

Finally, Escape.

LET L=VAL 15"

LETC=L

LET A=VAL"3"

LET B=WvaAL"12"

LET S=PI-PI

PRINT AT VAL*“15",vaL"10";"

{11 Inverse Spaces)”

PRINT AT SGN PIVAL"13"";"Graphic
Shift E,7,7,R"

PRINT AT L,C:"lnverse 0"

LET L=L+{INKEY$="6"}

LET C=C+{INKEY%$="18") -
{INKEYS="6"}

LET L=L-SGN PI

LET S=S5+5GN P

IF L < SGMN Pl THEN LET L=P|—PI
PRINT AT A,B;'Graphic Shift A H
HAH. AT A+1 B;""Graphic Sh|ft

(%)
QM e Wk -

385 8

§3g3

rrrrr

110 LET I—INT{FIND 5)+ 8GN PI

120 LET A=A+ (I=1)}-({I=VAL"2")

130 LET B=B+{l=WAL"3") - (I=VAL
g

140 IF A > VAL "12" THEN LET A=VAL
“qg

1B) IFL=A0ORL=A+1ANDIBE=CORC=
BE+10RC=B+20RC=B+30RC=
B+4 OR C=B+5) THEN STOP

160 PRINT AT PI-PI,PI-PI;S

170 IF L=SGN Pl AND C > VAL 13" AND
C < VAL 168" THEN STOP

180 CLS

180 GOTO 20

110 GOTO 10 80 GOTO 10
190 LET S=5+1 100 PRINT “"SUCCESS” You must escape through the goal at the top
195 LET B=20 110 STOP of the screen. You must dodge the set of
200 LET L=L+1 characters moving randomly. You auto-
210 LET C=0 You have been sent to rescue your leader, | matically move up. To counteract this you
220 RETURN who has been taken captive by the enemy. He | must press 6.
Sub attack ot . "

14 REM =3 THEM GO TOo 101%
Paul Sellin, 1 i pEM 181t ;E éé%&rlunsua 322 e

. i) Y N GO o

Bristol, :Jﬂ)mq??ﬁﬂ 2@ FOR f=1 Ta 3 '“"'éﬁ iF PO QT (o5 +14, r+2) =1 THE
Avor. S5 Fom- n-na To 7 ieis ir gg‘:hﬁ' (102415, r+2) =1 THE

28 Poke u USR (CHR$ z1+n.:2 ﬁaéa 'I'EE ggaaﬁ' itos+18, r+2) =1 THE

: , 45 MEXT i

THIS PROGRAM takes 6.8K RAM including S8 NEXT 101s ‘fEK&E?EiE“#ﬁ:r’i:Lérﬁm totela
variables, and so will fit easily into the smaller zacgal il 1ee, 56 #BB, 88,83/, R, LET abvweptrod: LET RIOLOL; LA
versicn of the Spectrum. The object of the so pgPATH 145,24.24,24.902.52,88. 1pz@ IF INREYS="" THEM LET p=r:

: CATA 180, 153,90 ,52 . 255 . 28%, gggché$i1‘unL IMKEY $

game is to steer the submarine through a
narrow channel, with the use of the cursor left
and cursor right keys.

You have five lives and must avoid the guns
on either bank. Anti-submarine booms appear
at randem — it is cccasionally possible to slip
through them. Fuel is consumed at the rate of
one unit per screen length. A lot is lost if you
run aground, or if you are hit. The game will
end when the fuel runs our.

In an emergency you can stop the sub, by
using the cursor down key: number 6. This
also uses up a lot of fuel. The player wins the
game by travelling for 10 miles.

The small user-defined graphics loader
program can either be run separately, or can
be made a part of the main program. Lines
90-99 can be omitted, as can lines 3000-5300
which are only an introduction. If, when
Saving, “Line 99" is typed after the program
name, the program should aute-start on
Loading.

=11

9,99, 183

98 REM #% SuUbmarine ALLack 3
REH

a2
(First Load User Graphics)
23 REM
94 REM (XS)
25 REM

REM
99 GO SUE a8
ioa BORDER &: PRINT HT 11 i ﬂn

ey to siartv. PRUSE fLs
ET hefd: LET ved: LET s-i!. LET
r=6@: LET bm=@: bel=&: LET o
ir=@A: LET 1ote-i: LET tos=1: LET
2tos=0: LET 1=08: LEF scr=&: LET

toar=4: LET fuel=0: LET gun=98: L
ET ynfe=41: LET guni=-1: LET off
dt-s: LET orndr=@&: LET boOha@

181 OIH G%i(2): DIM Fs(3): LET f
$="zea"

197 DIM THI2,128): LET TH(1)="BU
Qﬂ$9 CEFT": LET Ttiﬂlr'GUN TO RI
ieg LET S:-“HOOH AHE s
189 LET g98t1i="R"; LET 95£EJ= =3

11@8 PLOT 108 ,r+1 RAU 186,.a

12@ PLOT 1068 .1 oCRAW 18

13@ PLDT 108.r-1 Au_16.a

iZa PLOT @,150: ORAU 255,06

151 FOR_A=181 TO 1=

158 PLOT @,n: DRAW 255,08

153 NEXT hR

16@ PRINT AT 1,@; "FUEL:
HAZARDS

188 PRINT AT 3,0;' HILEE

17@ PRINT AT 1-5 F¥

228 FOR n=7 TO0 9

22 h P - AT _n

)
[FLH)
L
@
=]
o
=N
'
Y
L1}
-
L=}
0]
o]

1634 IF t=5 THEMN LET r=r+6
835 IF5r>n93 THEHW LET r=r=6: &0
Tﬂ 14
1@38 IF t1=8 THEMW LET r=r-6
1041 IF =29 THEN LET r=r+8 ]
Y4z IF L=5 THEW LET tot=iot-1:
LET tos—loi-=18: LET fFuel=fuel-3:
TO 128
189, %0 iBase Tuen guen 3 reoT
?tzsép %%ég apuur'utus,p+1 fRA
18,8
P46 OVER 1: PLOT tas,p DRAL IS
a: PLDT 1o0s,p=1: DR im, ﬂ: PLO
+1: DRAW 18, B u ER
1843 PLOT tos+1S,r: DRAW 18, G Lo
LOT Lo=+1S,.r+1: DRHU 15,a; PLAT
1o0= 415, F = -1! DRAU 1S,
ig4s IF tua}igs THEN OUER 1: PLO
lalolség i RAL 16, a PLOT tos3

13! eAau"1s, 915 Sin &' ‘oEvis.e
1253 IMNK 2: RINT AT 41,8 F$: IhK

@

a IF 108 =1 THEM LET h—TIHT *
%g%/aalliia ERENT AT 3,58,
PRINT R
1258 EE %unt<1 AMD gunr i THEM &
o y
1251 LET QuanBUhL—l LET gunr =g
unr-1: & 1275
1?35 g;ogunLnﬂ OR gunr =2 THEN &

i

12568 LET rnd=RMD: IF rnd:.4 THER
GO TO 126
127 GO TO 1sed

o bt =1
o

)

{eontinued on next page)
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SOFTWARE FILE

{continued from previous page)

2 rand:@.7 THEN PAPER 4&£: LE
; SSn{Ea LET ﬁrﬂdl_RNﬁ*EBiS PR
INT AT &,orndl; %11} : PRAPER 7- &
o TO iEBB
1265 _PAPER 4: LET Gffdr =sRND:20+5
: PRINT AT 2@.,0rndr;g%it2): LET &

]

1275 IF unL>@d THEM LET rndl ﬂﬂt
5 +L@ P; AT rndL armdl;

1277 _IF gunr>3 THEM LET rnd_annn
+S+15: PRINT AT rndr,orfnar, 't
1272 G0 TO.15e9e et
1259 INK 4&: PRINT AT 8. arucL, m

FRINT AT &2@,0rndr;’ i EE 2

1aam IF guni=@ THEN FOR n= ; O &
T PRIMF AT m+S,0rndb; " “: MEXT E
: LET gunL-—l IHK 4;: PRINT AT &
orndi; "l INK

131B IF gunr=@ THEN FOR n=1 Ta o8
¢ PRIMT AT 1240 ,00ndr; HERT

r: LET gumre=-1: INh 4: PRINT AT

z@.orndr; "W In

15065 IF boom:@ THEN IF RMO:@,.TE

THEM LET boom=12: GO TO II3zZa
1518 G0 To 1=E=a
1529 LET bn=RND#+20@+4@8: LET bmi=

LET ir =RHND
1S38 IF dir:@.5 THEHN PLDT be 25
ORAW @,bel: GO TO 150
1543 PLOT ba,85: DRAU B —bis [

199a
1SAa IF hoom=@ THEWN GO TO iS7a
iS65 GO TO Igw@

157@ IF d:r;E E THEN PLDT b 25
DERU @, balL; T b, 2D
DRAW @.bml: DUER G: GG TD lbﬂﬂ
1530 PLOT bﬁ 95: DRAW @, -bis L O&F
UE : PLOT bm 95: DRAW @, -bmi: &

@
16089 FLASH &: PRINT 2, k&, "
NT AT L

1518 IF gunti»=@8 THEN FLASH 1: FR
INT AT 2,16, 1411}
182@ IF gunr»=0 THEN FLASH 1. PR

INT AT 2, iﬁ'lsiﬁi

IEGBTIE ?gnu) THEN FLASH 1@ FRI

HNT _R iS5

17@@ IF r+<37 OR >83 THEM &0 TG
1738 so_To 1sse

1720 LET usRHD: IF ur@.5 AND u-id
.7 THEN SQ TO 45@2@

1992 FLASH @: INK @: LET i=08: LE
T tos=los+1S

1992 IF WAL F%<l THEN B0 To 3500
1993 IF hi:=18 THEN GO TO 4323
1988 IF xtos=1 THEW LET fuel=I(LR
L f3) +fuel: LET F%=5TR% fuel: LE

T xtosz=@: LET fuel=@8

15999 GO0 TO 181a

zpae BEEP .5,12

SGAE LET W=+

3@@? FRIMT AT 2,14;"

Jald FLASH 1: PRINT AT 2.156; =]
HEASH!

3@82@ IF w4S THEN PRINT AT 3,08~
FUEL LOST : LET fuel=-2@

3@3@ IF w=85 THEN PRINT HT Q,16; "
SUES SUNK! T GO _TO 3IS3

3235 FOR F-l TO 2@d: NExT [

3835 FLASH &

sag?

PRIHT AT =2,1a;"
i PRINT AT 3.145”

Z@4@ PRINT AT 21,@; "LIVES LEFTa®
JS-v: GO TO 1815

Z500 BEER .5,12

3510 PRINT AT 2,14, "

Y. PRINT AT 3.14."

sS2@ FLASH 1: PRINT AT 2,48, "N
Fu%l. ;7 FLASH @ PRINT F

3532 PRINT AT 9,6; 7 GAME QLFER

F L
3538 FOR N=24 TO 12 STEFP -@.
EEP Bi,N: HMEXT M: FOR n=1 TD 13
@: NEXT n: CL3 : GO TO 1oo
3540 FOR F=1 TO 308; HNEXT F
awam ;DR n=1i TO 24: BEEF Q.30T. .0

MK, 4: PRPER 1:
?g%an# 9,68; "HISSION HCCGHPLI=HE9

4@29 EEEF 5,8
4230 FLASH @&: PHPEH F: Ik @: PR

INT AT 11,4;" vOou ARE PROMOTE
TO AMOTHER HISST

4@35 £OR N=1 TO 2@@: NEXT M~
ASQQ BEEF @.5,24
451i@ PRIMT AT 2,14;"
PRIMNT AT 2,14;"
$H 1: PRINT AT 2,168, "RUMN
e RoLRD "
53 PRINT AT 3,16;" LOSE FUEL

¢535 LET fusl=ivel-28

4535 FOR ne=l TO 20@: NEXT n
4537 FLASH @: PRINT AT 2,14;"
“ITPRINT AT 314,

454 GO TO 199a
Z@gd BORDER 1: CLS

d*:“ SELLIM SOFTHARE
FRESENTS: 7
sE@2a FOR fF=a2% TO 1

S948 FOR _g=1 Tn i@: HEXT 42
5058 HEXT

SPE@ FOR f=1@ TO 2 STEFP -1
=EpsS PRINT AT f,B %

EaT@ PRIMT AT f+l.@."

5075 PAUSE 1@: HEXT ¥
S@8@ LET d%=" SUBHARIME ATTSA
c -

K.

S@85 FOR fe=l TO 29

EQ29@ LET es=d%(l TC F)

INK,_2: PRINT AT 1l@.32-7,%%
MNEXT

@
2
@ FOR pn=1z TO 21

S PAPER S: PRINT AT n,@;"
"]

2

NEKT n

515 PLUT 35 a28: DRAM 17&.&: DRA
U a2,2: DRAL 9,11: CRAY -58,6: lﬁﬂ

=383 GO TO laa

Sorcerer’s castle

Stuart Sly,
Walsall,
West Midlands.

THIS PROGRAM is a fairly simple but
impressive demonstration of some of the
sound and graphics capabilities of the BBC
Micro.

The program draws a castle on a hill which,

by use of the VDUI19 command, is made to.

appear instantly. There is first a thunderstorm
which illuminates the castle with lightning. At
midnight the old clock chimes out the hours
disturbing a bat which flies cut of one of the
towers,

Finally PrecEnd gives a dramatic sonic and
graphic finale to the program but if you have
enough memory you could extend the
program.

Lines 40-110 draw out the castle but by
serting all the colours to blue in line 30 this

cannot be seen, Line 120 sets the normal
colours and the castle appears as if by magic.

The VDU 19 command is used again for the
effects during the lighting. Line 160 uses
sound channel 0 to give the thunder. Line 170
sounds the clock’s chimes using the envelope
defined in line 10.

Lines 180-290 give the logic for the bat’s
flight. Lines 300-360 are subroutines for the
bat, the flashing light and the lightning. Both
programs were written on a BBC Model A but
should run easilv on a Model B.

1BENVELOFE4 .4 .8 ,8.8.08
J@JiﬂﬁI;EEJ"E;"Sé"'IA 12f§:11

8

PEMODES :L=0: A=489:B=6
4@ :BAT=1

2gypiis.a.4.8.68.8.19,
2.,4,8,8.,6,19.2,4,0.8.8,1
9.11 V4JE]JE!JB:[3EEHHE-*3

48MOVE 186 .8 : DRAWI LSS,
B:PLOTES.320 .488-PLOTSES,
SEa , 4868 MOVE 1866, 268 : DRA
Wiad4o . 2468 PLOTES 1080 .88

SeMOVE 1868 .86 DRALZGE
»288:PLOTES,228,20@: GCOL
g .3 :MOVEDSa . 538 DRAWZ3G.,
48a:PLOT2S,518,398 : PLOTS
5,688,486

EBMOVESE , 538 DRAWSA6
+488: PLOTAS, 728,598 : PLOT
25,600,460 : DRANS 268 508 : P
LOTES,.5268 5656 MOYE=S9E .59

7ODRAK43E 598 PLOTES .,
448,768 DRAkK44E 286 : MOVE
798,596 : DRAWESE 536 : FLOT
25 .288 . 768 : DRAW30E 280

SEMOVESSA 568 DRANSSS
,BER:PLOTES , 626,328 : DRAW
G2R . 8FE: GCOLE .2 MOVE4Za,
446

SEDRAkdZE D88 :PLOTES.
40,446 FLOTES 468 5608 : M
OVEFEE 445 DREANAZE 588 P
LOTES 828,448 : PLOTES . 5828
SEEA : MOVEFSE 28 DRAM3G
CJEER:PLOTES, 210,628

1BEPLOTES , 218,668 : MOYE
433,620 : DREAM4ZE 668 FLOT
85,450,620 PLOTS5,.458 .66
@:MOVEE2E , 708 : DRAWEEE .73
B:PLOTES 20 . 788 :PLOTES.,
G3E .28

11BMOVEEEE 460 : DREANEZ8
S2EE NDVF”E§44EB DRAWESE
;428 : DRAMEER 2608 - MOVES28
SAEE: DRHMJPB;dh@ DRALS2A
LBEE : DRAMESA palain)

1eeviUls.1 .3,8.8.,8.,13,
5.4 B.a.8,159 PR o A.8:T
IME=6: REFEATUNTILT IME>28
L

136F0R K=GTOZ

148F0R M=1 TO4

15852008 .1« PROCL TGHTHI

ME:OU1S .27 .A.8.8.13,2,
BFBJ@J@:GCDLE!G:FRBELIEH
THIMG: ¥DI5G.2,8.60,8.8.,19
s2.2.8 .80 HERT M
1EASOUNDE ,—15 .6, 28 FOR
S==18 TO G:S0UND B.5.6,
2:HEHTZ K
1FBPRINTTABCE .20 : "MIDN
TEHT L om0l @ . 1 WU .
L14.8,8 0 FROCHINDOM: FOR
L=1 TO 12:S0UME2 .4 .5.28
: TIME=6: REFEATUNTILTIME>
@6 :NERT L
12850008, 2 50UNDT . —16,
RHDCS) 4245 ,5: IF BAT=2 G0
oA ) =3 6155
198F ORT=ATO2E6 : NERT

°ﬁ@EEDLB (EOSUEZEE

EEBQ=H-E4 B=B-18:IF A=
-223 THEN PROCerd

228IF BaT=1 GOsUBZ1R

24AFORT=ATOZEE  NEAT

259aC0LA .8 50SUB31e

26BGCOLE 2 MOVE420 .688
: DRAW3EE 55368 : FLOTSS .428,
598 : GLOLE . 2 - PROCKT NLOW
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SOFTWARE FILE

27BaCOLE . 2
2eAn=0-24: B=B-10: IF A=
-23 THEMN FROCend
2966070120
2EaMOVE &.B:DREAMCA+LS)
JEB:BAT=1:RETURN
S1EMOVED , CE+123 : DRAMCA
70 L,B DRAMCA+1IS) JCB+LE)
EaT=8: RETURN
S2EDEFPROCK INDOW : MOVE4

30,620 : DRALG2A 568 : PLOTE
5,450,520 PLOTES 456,668
:ENDFROC
S2ADEFPROCend : VDIU1S . 8.
13.8.6.8:FORS®=1T0255:50
””E’i.ﬁ‘l |a..l-"'- 2 |F:|I_|HD2 .1_15
;Sf+18@ B:S0UNDE . -15,255
53 .4 NEXT : STOP : ENDPROC
d4BDEFFHDLLIFHTHIHE
ITEMOVE 1208 , 1684 : DEAWI

P28 ,986 : DRAWE2ER , 736 : MOVE |
@6, 75E: DRANISH G368 DREAN |
26,573 MOVESSA 00 : DRAK |
=96 .550 !
FEEMOVE 132G, 928 DRALLE |
58,768 : DRAMIBSE . 298 - MOVE |
18968 200 : DRAWIAGE , 756 DR
GlEeG , FEn : MOVELREE (278D
RaWMSiE 220 :MOVESSS 228D
ROME2E 796 : ENDPROC J

Bomber

K A Marr, ,
Tattershall, i)
Lincolnshire. ﬂj"—@@

THIS PROGRAM runs on unexpanded Vic-20in
about 2K. All instructions are included in the
program, shown on the right.

The real world

Michael Johnson,
London NT6.

EVER SINCE I bought my ZX-81 and 16K
RAM earlier this vear I have been interested
in discovering ways of using it to help me with
the routine calculations and figure work asso-
ciated with my job.

I have found that a number of routines and
programs have proved to be very useful
indeed: carry-outs, cash-flow projections and
sales analyses are all much less of a chore than
they used to be.

This routine may be of use to those who are
interested in real world applications for the
ZX¥-81. This routine allows you to enter any
quantity of data as part of a single string.

The bits of data are separated by commas,
following the convention of Data statements
found in other Basic dialects. The machine
uses the commas to identify the bits of data
ready for subsequent operations.

The input as a string seems to me to have
two advantages: there is no need to wait for the
cursor to reappear before inputting the next
piece of data, and secondly, the string assign-
ment allows direct inputting of an expression
such as *7 or /25 which can be applied to the
original data. Of course this routine is only
one building block in what can be developed
into a customised “Intelligent Calculator™
program. One suggestion which 1 would
make is to convert the broken-up birs of string
into a dimensioned array for later re-use.

I should point out that this use of
concatenated strings in the handling of
numerical data does present certain pitfalls for
the unwary. The routine I have mentioned is
in fact derived from a mini-routine which can
be used to explore and experiment with strings
and numbers:

10 INPUT A$

20 INPUT BS

30 PRINT A$,BS

40 PRINT VAL (A% + B$)
50 RUN

Note that 2 followed by +2 gives 4. A$ =

1 REM®BOMBER®
= GOSLR2889

19 REM#DRAW BUILDINGSH

28 FORP=R142T0OR1€3:RI=1922

3@ FORRE=RTOR=-FNA(X)IMZZSTER=Z22

4R POKERE, BT :WEXTRE.B

=P FORFF=R1A4TOR18S: FORBO=38994TO38925
&R POKERF, 168 :POKERG, 6 NEXTRG, BF

99 REM#®A/Cw

18R A=758A AC=£2 ' 5P=32

117 POKER,AC:POKER: 1,58F

115 IF SEK(A+1 =] @2THEN 1522

116 TFR=R1£3THENZSAR

119 REMECHECK FOR ROMEM

120 GETOE: TFAss"C " THENGISURI A2

130 A=A+1  FORW=1TOI0@ NEXTLW GOTOL1A
999 REMENROP BOMB#
1REA C=R+32 CR=4f
1#1Q PAKER, AC:POKES-1
1R15 TFPREX(R+] )= 12?’PFN‘dEP
1P20 A=Al (Cele 2

1885 F Ru=1T0180 NEMTW

1870 TFCCSICATHEN1RIA

1235 POKER-1,5P

1R4Q RETIRH

1450 RFMUCRASHE

PAKEREATR, B

1519 POKE2ERTS. 27T PRINT"Z

1525 PRINTET WWOTHER GRAME (YA

{530 GETRS: [FRE=""THENIZZR

1540 TFRE="YITHENS

1558 ENT

2008 REMBTHTRONNICT TN

SRS POXERERFY, 11 PRINT " IpRRREEROMEER"
D5 E PRINT " NRRRRNMSEE"  PRINT

9949 PRIMT"RUIL_DINGS, PREGSTNG”
SOSE PRTHTIPOTNTIENTIR YAUR S¥TLL LEYEL"

2077 THPIITSK: TESK(SORSKDORTHENIRAS
2875 ¥=5K

20AR PRINTEHIT AMY KTV
2400 7 TTCE: [FLEa" 1 THENRESR
2R3 ROTOIR
2493 REMEAST

fMoeTERT ¢
- " .

LAMDEDH

281 GETOE: IFDE=""THENZS1O
PS2M FIE="V"THENS
730 FND

JSRIPQREC, CRIPQRED-22, BP

15EE POVEISE79,47 POKER, 40 POKERL2D, 35 POKEA-22, 35
1210 POKEASATT, 200 FORL=15TOASTER-1 POKERAAFR, L1 FORM=1 TOAGA - MEXTM. L

2@ PRINTUTHE (RJECT OF TGE":PRINTU'GAME JE& TO CLEPR A"

2028 PRINTUL_ANDIMG 2TRIF FOR -CUR":FRINTUFLANE DY ROMBING THEY
BRINTUEVFERELEASES YOUR" (SRINT"ROMES, "
PRINT
206R PRINT'IN THE REMGE SEAEY)":PRINTITO 220SUTL

2972 PRINT"IRRNINCOHCRATL: ATIANGM  PRIVT ORTWTHANT TO TRY AGRTH(Y/HDY

17 POKE36R79 2:TEFFNRLKI=INTCRND( 1 28I +1 :PRINT "] !

POVES 22770

oAU

25" Bf = 42" gives 12.5. A% = “23+2",
B$ = “-5" gives 20. Care needs to be taken
with priorities and with bracketing. For
example, A$ = “(4"”, BS = *“+4)2" gives 4.
As a point of interest, someone may care to
ponder for a moment why A$ = “2+3", B§ =
#3" results in 35 and AS$ = “7+1", B = “4"
results in 21,

10 REM INITIALISE DATA, M. JOHNSON

20 SCROLL

30 PRINT “INPUT DATA, SEPARATED BY
COMMAS"™

40 INPUT A$

50 SCROLL

60 PRINT A$

70 LET A% =

B0 LETB=1

90 LET C=1

100 SCROLL

110 PRINT “"ENTER OPERATION AND

EXPRESSION"

120 INPUT BS

130 CLS

140 PRINT AT 6,0;"DATA " AS(TO LEN
A%-2),, BS

150 PRINT

160 FOR N=1TO LEN A$

170 IF ASIN) <= " THEN GOTO 220

180 IF A% (N) = “*" THEN GOTO 230

feontinued on page 107}

A+

YOUR COMPUTER, DECEMBER 1382 99



'ZX Spectrum and VIC 20

The Quest (48K —Spectrum only) Orb (48K—Spectrum ; 16K-=VIC 20) Games Pack EUnexp.andn-rl VIC 20)

[One of the most exciting adventure Make ',fl:lL.I::. way through the uwnder-
games currently av ). Fight your wround labarynth in your search for e
way into the depths of the complex in  dreaded Orb, which you must destroy. _
yvour Quest for the Holy Grail. er Encounter many Monsters, discover
Gold and Precious stones, buy VOIS Treasure and try to remember your
and Magic wares from a trader. Battle route so that YOu ci t out again. Full |
with ocne of the many Monsters. sound eff and save g e faci - AL Discountss &  Exclusive
1500 locations may be searched in thf.r - Only £5.00 Agen wailabile i most areas.
course of a game. Full sound effec !
save game facility. Only £5.00 Star Trek (16K —Spectrum; 8 K—VIC 20)
£

S‘larfighter {16 K—Spectrum only} Savee the Galaxy from the Khingans using
your apid-fire. phasers  and
All action, full-colour, qm;]lrl machine. lorpedos. Aut
] devastating
5 5 coring and high Cts  anc
S5COre I\F-m The lo u survive the difficulty! Only £5.00
mare difficult it becomes. — Only £5.00 P

lencioge 8 Cheguel PO far €

The Cuesties 00l O orblesoo) O HName
Address
Startighter (L5000 [0 Star Trek(esoo) [0 Post Code
All prices include P&P and VAT
Games Pack{csoo) O IMPAGT SOFTWARE
70, Rediced Avenue, B
Please siale maching bype: EDINBURGH EH13 0BW ‘Q]
TEL.OZ1-a41-4257 1

MICROWARE - UNIT 5, ST. PETERS LANE, LEICESTER. Tel: 0533 681812
TE OUR. UR NEW ADDRESS / (Close to Clock Tower, Large Car Parks and Bus Station)
NOT

~ THE “FRIENDLY TO USER STORE?” THE FIRST MIDLANDS REGION RETAIL
SHOP SPECIALISING IN SINCLAIR COMPUTER ACCESSORIES

ZX81 NOW IN STOCK £4095 MICROWARE SOFTWARE

AND “WELCOME" THE NEW DRAGON 32 ALIEN COMMAND (l6k) Testing Invaders style
AVAILABLE NOW £199.50 game making full use of Spectrum sound, colour
ALSO SUPPORTING SOFTWARE AND HARDWARE and graphics £5.50 SPECTRUM
Come and see our ever increasing range of BACKGAMMON (16k) Play against your computer
Software - Hardware - Books - Magazines . in this version of the popular board game
Keyboards - Ram Packs - Graphic Roms - /O Ports - £5.00 SPECTRUM
etc BOTH GAMES AVAILABLE FROM SHOF OR MAIL
Reliable Cassette Player — tested for loading/saving ORDER

on ZX&1, SPECTRUM, DRAGON, BBC ONLY £1850

SOFTWARE & BOOKS FOR BBC and VIC 20 SOFTWARE WRITERS!

GOOD SPECTRUM or DRAGON SOFTWARE

IF THE PRODUCT IS GOOD AND THE PRICE IS WANTED — EXCELLENT ROYALTIES

RIGHT - THEN MICROWARE STOCK IT!

cester

STOCI\'Z[‘:T‘Z OF DEAN ELECTRONICS and We apologise for delay in sending out catalogues —
DK 'TRONICS SUPERB KEYBOARDS FOR 7ZX8] we are currently re-printing due to much new .
AND (SPECTRUM - D K. 'TRONICS) stock.

TRADE ENQUIRIES WELCOME  OPEN 9.30 - 12 noon 12.30 - 5.30 pm SAE BRINGS CATALOG I'H.IR
Closed Monday MPUTER o

MICR Uswgﬂ HETHSETER, i
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] (continued from page 99)

| 190 LET C=N

i 200 PRINT WAL (AS(B TO C-1)+ B%)
210 LET B=C+1

SOFTWARE FILE

220 NEXT N
230 GOTO 80

To conserve memory, delete lines 20,50,
and 100, and change line 140 to Print B3.

The input for A% needs to read for example
#20,456,783,12.5,3”. The input for B$ needs
to be something like “*3" or “+200" or
“I100%25”,

Gripe cure
1 REM
Julian Vincent. . E-ESE LET a=PEEK Z3635+2S5:PEEH Z
Reading, SIPECTRUM) 3_PRINT a;" “;PEEK a: LET a=a
Berkshire. P30 | +1: GO Ta 3 ’
I HAVE JUST solved a problem which has been After POKE 23767,20
plaguing me on my Spectrum. It occurred POKE 23768,0
after editing lines which ended in the inverted | | — — 45— — -2ar7ss ®© 23755 @
7 : - SRATPEE A 23756 1
video mode. Occasionally 1 would edit such a 555> 1o S37ST7 12
line only to find that the Spectrum belched as 23758 @ %g;gg 334
if it were full and refused to list any more of Eg;gg gg" =2376@ 2@
the program. Also the cursor was very 23751 @ 23761 @
luggish This is 23762 2@ 23762 20
sluggmsh. all b 23765 @ 23753 O
The answer seems to be due to the way Inv ine. 1. %g;gé gﬂ gg;gé %E
Video and True Video act. Inv Video puts 20, BER7EE 2o SR7EE 2@
i i i i 23767 @ i 22787 28
l into two memory 101:3'![01‘15 in the line, 53788 op Swap last two to give SR5ea 5 This jams
although of course there is nothing on the 23769 @ ™ 237E5 @ the computer
screen to show this. If you press either key AV A RAPTR, Io T RS 2EFD A=
: z 23771 @ 22771 @
several times you fill up that program line two 2EIFTP2 2 28772 2
: : 23772 39 23773 39
locations at a time. ! : : S3c%a B 53%%7 B
If you happen to end an inverse video line 22775 241 238775 241
with two presses of the True Video control, 23776 97 23778 97
that 1s, 20,0,20,0 in RAM and make a hash of
editing it later, you can end up with 20,0,0, at
the end of the line, which the Spectrum does
not like. If you POKE 23767,0, everything works. You must have 20,0,0.
It is easily corrected but caused me some
problems until I sorted it out.

The hawk

Roy Pincott,

FLY AFTER the aliens, shoot them down and
score 50 points. Try and beat the top score.
Move left or right at the same time as you

Do not crash into the aliens or into the
stratosphere. You have to land to be able to
reload your laser guns. All the controls are

Mansfield.

move up or down and fire. explained in the program itself.

2IF O>&10;0=0 EFOLIF M=0; 6. 2000

ZIF D<r0 G.10 299G, TO0
S0=0 100OCLEARO
106. 1000 1010F. $127

1SDIM AACLI0),B(7}

20C=0; D=0zE=1; T=0; P=48
2SH=110; L=100; S=£8000

TOG. 100

A8 'Q=F£2024221C; 0! 4=L1C22321R.
49 ' O=£O0B081808; B! 4=£1CO0B0B; R .-
SOIQ=£1CO2221C: B! 4=EIEZ020: K.
51 Q=£OCO2221C; B 4=FIC2202: R
52 Q=ESELAOCOA; ! 4=£040404; R .
g3 Q=£023IC20IE; 0 4=F1C22025R.
54! R=f3CRO020IC; D' 4=FI1C22225R.
S5 E=f0B0OGO23E; B! 4=£202010; K.
SLIREEIC22P2IC; A 4mEIC2222 R,
ST Q=£1E22221C; 0! 4=£1C0202; .
100CLEARA

110A=£8D0F ; TAnEDF

1Z20F . U=£B1EC TO E£B1IFF; PU=£FFiN.LU
140F . X=1TO10

150R=A.R. ¥£15FF+EB200

10208, "

1100FP. "C FLY LEFT
1110F."E CLIMB D DESCEND">>"
1120F. " LAND TO RELOAD™: "

11301F O>=1:1IF DCLHIQzP."TOP SCORE “0"*
1200LINK E£FFES

19996, 15

2000CLEAROP. #1277~

2O201F H:0;0=H
2O3I0F. " TOF SCORE
Z0S0F. "SCORE  "H**
21599E.
7100bX=A. R. %EFE
F1Z207A=£003; A=A+E£20; TA=X

7130IF AX=E£97FF; 6. 2000

7140G.b

7200cIF 7A=£DF; 2A=E£00; A=A+£20
7205IF PA=EFB; PA=E00; AwA+E£20

72071IF APEFTFF; A=A-£20; L=l +10;G0S. k

the hawk"™"" BY roy pincott®®>
B FLY RIGHT""*
FEIRE®T®

wppe e

A )

1EOAMACK Y wR _ F20BIF L6005 =400
14SIF PAA(X)=£18: N=X—13 IF X<13%=1 7210605, OO0
1707AALX) =£18 721%R.

180M. X

FEOOAIF PA=EDE ; TA=EQO; A=A—E£20
VIOSIF 7PR=EFE; PA=E00: A=A-£20
FI0VIF ACEBZOO: A=A+E20 6D
FI10GO0S. BOOC

ZOOF . B=1T0S; PEE000=7£E000 &EF0 +B
S10BPETF=7EB001 LBiN. B
A00IF 7EE0=0sL=L-123;1F L<0;L=0

410605, 0 FE15R.

A20F. Z=1TO10 F400elF E=2;B=A:F.X=1TO&L3E=E+£]1;G05. f; PE=EFF;N. X

S001IF L<1;6.520 VASOIF E=2;E=B-& 3F.X=1T0& ;B=B+£1;7E=£00:N.X

S101F TEBO=03F.W=1TD4; PEROOZ=FBO02: 43 M. W; GOS. & FASOIF E=1jB=f:F.X=1T063 B=B~£1;G0S. 5 7B=£FF ;1 N, X

S20IF TERI=0 BOS.d 74501IF E=1;E=B+& jF.X=1T0&6 ;B=B-L£1;7?B=£00;N.X%

S30IF ?7E£B2=0 GOS.c TATTIR.

S401IF TEB3=0 E=13?A=£DF;E0S.r FSOOFIF TE=£18;F.W=1T0 90: PEBO0Z2=7EH002&R. : 43 N. W; M=M+50; GOS. g
=5S0IF 7E£84=0 E=2:7?A={FB;G05.r FESOSIF D=1036. 2000

ASON=A, R.%10+1
A3Z2IF E=1;5G.440

TE10R.
FRBOOLIF ?AAINI=E£18:6G. 7TBOZ

LI4IF E=23G. 4845 FEO1G. 7805
4£366. 650 ! FEOZIF 7A=E£DF; AA (M) =AA (NI -1
- S40IF 7AA (M) =£18; 7AA (N) =£003 AA (N) =AR () +£13605. i ; 7AAINI=ELE  Spnzir 2a=fFR; AR N AR (N} 41
GAZE. &S0 ) TEOSIF 7AA (M) =E£DF3 6.5
GASIF 7AA (N =£18: 7AA (M) =£00; AA (NI =AA (N) —€1:B05.1 ; PARINI=E18 a0, 071F 2aa (M) =E£FB;G.b
- A50N. I FB201F AA(N) <£8200; AR (N} =£97FF

&60M=M—1;GO5. p feontinued on page 103)
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CAMBRIDGE LEARNING

SELF-INSTRUCTION COURSES

DIGITAL
COMPUTER

DESIGN
£8.50

up-to-date

u,E’/f
OIGITAL \DESIGHN

i)

Qur latest,

course on the design

of digital computers,

L both ' from their indiv-

i . : idual logic elements

m“m&;ﬁﬁg and from integrated
circuits.

Digital Computer Design is the best way for
you to understand how simple computers are.
You are first shown the way in which simple
logic circuits operate and then, through a
series of exercises, arrive at a design for a
working machine.

GSC SUPERKIT £1990

The original Cambridge Learning Superkit, a
practical digital electronics kit for begin-
ners, now re-written for the popular GSC
EXP300 breadboard. The kit comes complete
with an instruction manual, components, and
breadboard to teach you all the basics of
digital electronics.

DIGITAL COMPUTER LOGIC
& ELECTRONICS £6.00

The theory course to support the practical
Superkit, this 4-volume set covers basic
computer logic; logical circuit elements; the
design of circuits to carry out logical
functions: flipflops and registers. No prior
mathematical knowledge other than arithmetic
is assumed.

GUARANTEE No risk to you. If you are not completely

satisfied, your money will be refunded upon return of
the item in good condition within 28 days of receipt.

CAMERIDGE LEARNING LIMITED, UNIT®1 RIVERMILL SITE,
FREEPOST, ST IVES, CAMBS, PE17 4LBR, ENGLAND.
TELEPHONE: ST IVES (0480) 67446. VAT No 313026022

All prices include worldwide postage (airmail is extra -
please ask for prepayment invoice). Giro Afc No 2789159.
Please allow 28 days for delivery in UK.

...... SUPERKIT(S) @ £19.90
...... DIGITAL COMPUTER DESIGN(S) @ £B.50
...... DIGITAL COMPUTER LOGIC AND ELECTRONICS @ £6.00

I enclose a *cheque/PO payable to Cambridge Learning Ltd

for et (*delete where applicable}
Please charge my:
*Access / American Express / Barclaycard / Diners Club

Eurocard / Visa / Mastercharge / Trustcard

Expiry Date.cioiioolin Credit Card No

L e e O o ) bt e e oy Pt L e Lo e e

Telephone orders from card holders accepted on 0480 67446
Owverseas customers (including Eire) should send a bank draft
in sterling drawn en a London bank, or quote credit card

number.

Cambridge Learnming Limited, UnitBl Rivermill Site, FREEFOST,
St lves, Huntingdon, Cambs, PEI7 4BR, England. (Registersd
in England No 1328762).
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Y NEW! %

DRAGON 32
NEW FROM

TROJAN

“SPACE TREK"”

Space Trek is an absorbing space wars game in real time which
can be played in any of four levels. Special features include: —

Onboard battle computer,

A galaxy containing 100 guadrants.
Impulse and warp drive speeds.
Long range galaxy scanning.
Shield control and status reports.

THIS GAME IS A MUST FOR DRAGON USERS. APPROVED BY
DRAGON DATA LIMITED.

Send to:
TROJAN PRODUCTS
Dept. YC
166 DERLWYN, DUNVANT,
SWANSEA, WEST GLAM SAZ2 7PF

Plaase sand me “SPACE TREK” for my DRAGON 32. | enclose cheque/P.0. for £7.50
which includes PEP.

MR/MRS . ... .00uiaae

N R B e e e

Planet Software

ZX81 16K RAMPACK

TWO EXCITING GAMES FOR CHRISTMAS
(As reviewed by Your Computer Magazine, November |ssue)

THE AMAZING 3-D MAZE GAME. £4.99 inc. pé&p.
The year is 2030. The world is over-run by computers. You
are held captive at the centre of a computer-generated
labyrinth. Your only hope of escape is to find a way
through the bewildering complex series of passages . . .
Exciting 3-D full screen display gives the impression of
ACTUAL MOVEMENT, only possible due to the extensive
use of Z80 MACHINE CODE. We believe this to be the best
maze game on the market!

BLASTOUT. £3.99 inc. p&p.

A new version of the classic arcade game. Features: —
@ Z80 MACHINE CODE to give fast moving graphics.
® 4 speeds (beginner to world champion).

@ Large format continuous score display.
@ Moving wall to add on the excitement.
@ Hi score displayed on screen.

PLANET SOFTWARE
10 Norton Drive, Eaton, Norwich, NR4 6JD




SOFTWARE FiLE

{continued from page 101)

FEIOIF AAIMNI ZEF7FF 3 AA (NI =EBZ00
78208 .

SOOCIF E=2 G.BOS0

BOOSIF PA=£00; PA=E£DF

BOI1CIF PA=EIE; PA=E£00:6.b
BO80R .

BOSCIF 7PA=£00; PA=LFB

BOAOIF ?A=£18;74=£00:G.b
BOBOR.
B100rIF T<-B3;6.8150
E150IF Tr8:;G.8250

8Z50R.
8300s1F 7A=£18:6.b
HI10R.

QOO I=S2: Km]

FO02IF L<100;J=93k=]
FOOSF=L

FOZ0E05. 9

B1Z20IF 7A=EDF; PA=£00;A=A-1;G05.s: 7A=E£DF; T=T-1

BZ20IF TRA=EFE; PA=E00; A=A+1; 605, 3 PA=EFE: T=T+1

FO7OR.

F100gd=a4; K=0; D=D+1

F1OSF=M
F1206G0S. q
F170R.
PA4C0ad=F2; K=]
FROSF=L

2410IF FL{100;J=92;E08.CH"0";B08.1;J=K+13K=J

F42060S. q
FATOR.
FSO0pI=Ea s K=
FSOSF=M

520605 q
PS70R .
F62005TR F.F

FEIOIF FL10 GOS.CHY"O":;605. 1:J=K+igKk=J
440608, (P70} ;605,15 J=K+1;K=]

FLHS0IF F>3 GOS. (P71 ;605. 1=K+ ] §K=J
FH&40IF F>9% GOS. (P72 1605, 13 J=kK+13K=a]

F&LETOR .

P70O0LF. W=0TD7; S7J=07Y; J=Jd+32; N. V3 R.

9S510IF F{100;JM&4:EDS.EH"U“;GD5.l;J-K+l;K=J

Vic synth

Kevin Boyd,
Dreghorn,
Ayrshire.

VIC=20)

For THE UNEXPANDED Vic-20, this program
will convert your keyboard into a synthesiser.
When the program is run it asks which voice
you require from 1-4.

The first three are the Vic's normal voices,
and number 4 is white noise. You are then
asked for the duration of the note. This is the
number of the step in the loop which makes
the sound die away — so if you pick 1, the note
will die away very quickly; if you pick 0.001, it
will die away slowly.

MNow, all you do is play. The voice will
change, if you press the button. As you play
each note is remembered. Just press fl1, and

after being asked to select a voice, you will
hear your composition played back with all
pauses remcoved. To insert rests, press the
space bar when entering your tune. You can
only have a tune of 99 notes, though this can
be altered by changing line 1 and 135 to
whatever number of notes you require.

If you wish to reset the duration of the note
press 0, and the program will erase your tune
and ask for voice and duration of note.

| PLR:TIMPS 1 88)

2 POKESRSR?9, A

5 PRIMT!T

& ppIHTII ull

1A PRINT"WIC=2A SWNTHESIZER"
20 INPUT"WHICH VOICE":S

2@ TFSCIORS>4THERZA

4R S=THTCS)+36873

SR POKEISRYE, 15

S1 DIMALIPAY

85 PRINT"MIMIRRTION OF NOTE
56 TMPUTSP

57 TFSR>INRSPLA. A THENSE
A RFEATH: TFH=ATHEMRE

73 RFATRCHD

75 [OTRERA

Q@ GETOL: TEA$=""THENRR

A1 TFRE="0"THENRUN

a5 TFAt="RITHEN{ABE

20 HeRSCCAL)

9 [FAE="[" THENN=7S

a7 TFRE="N"THENN=7E

128 FORT= TOI2:NEXT

132 POKES, RCN)  PRINTTDIRPOKEICRTE, QrM)

1-2. 881 17

fF [FAf="1"0RAs="2"0RAS="3"0RAE="4"THENGOSUR1AR : GOTORA

121 FORR=1STOASTEP-SP POKES6R7R, BINEXT (POKES, 2 POKERRSPS, 15

1A% W=X4i (PCKI=ACN) L IFX=G9THERRIN

14 GOTORA

188 POKES . @ ¥=VALca%)  S=K+3687 3 RETLIRM
AR DRTRRL, 135,87, 143,69, 147,82, 151,84, 153,1 3,163,85,167, 73, 175
79,89, 193,64, 187,42,191.92. 1

o8 NRTRFR, 207 . 71,209, 72,212,74,215.75.217, 76,219, 58,221

270 METASS. 223, 61,225, 13,727, 98,228, 83,229, 67, 23] . BE, 232,56, 233
248 TRTR72. 235, 77, 236,44, 237, 46, 238,47, 239, 17, 248.29,24 A

1ARA PRINT "TMEMORY RERLAY'

218 pATATS,

iAm PUKEISE 2,8

1920 TFROIORRI4THENI21A
18zl FNKERERTE 18
{37 FIRF=170K
1621 FNRR={STOASTER-SR : POKERCS7R, B HEXT | POKESSR73+R, B POKEIGRTS, 15
1046 POYFREATR4R, PR PRINT D i POKE26879, F(F)

THRLIT"WHICH VOICE ":R

85,65, 199,83,20] .68, 2R3

3-D bar chart

‘THIS PROGRAM is for Model B users — for
conversion to Model A change lines.’

column is viewed in perspective, giving a
three-dimensional appearance.
The user types in data which the program

J Meech, 33% 1:2 mgggg draws as a pie chart, giving the dara as
Stockport, BB fractions of 360. The percentage is also given,
Cheshire. It is a variation on a bar graph, but each | along with the corresponding colour.
>LIST

10 REM %%%% J MEECH #kikkk

20 MODE1

30 PRINT?*TAB(10)"3-D BAR CHART"'®"PLEASE TYPE IN THE NUMBER OF"?"ENTERIES (2

=103 "

40 INPUT S:IF S<2Z OR S>10 THEN 30

S50 DIM A(S)

&0 X=100

FOR I=1 TO S
INFUT Y
A(L)=Y
NEXTI
PRINT
ISPLAYED"’

80
F0
100
110
120

70 PRINT® "PLEASE TYPE ENTRIES FOLLOWED"®"BY RETURN"

"THE ENTRIES WILL BE AUTOMATICALY"®"SCALED - THE MAXIMUM & AVERAGE D

fcontinued on page 105)
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C 5% TECH
SOFTWARE

present

Is this the end of

SPACE INVADERS

An Unbelievable
Video Game from

C Tech. If you PANIC
want the latest in ISLAND
Software then this The Standard

is for you.

The Program begins
with a full colour
KONG jumping
across the screen
causing the stairway
to tilt out of place,
then your man must
run up the ladders
avoiding KONG'S
barrels to rescue

his girl.

The final scene has
lifts and fireballs all

in full colour, sound
and with M/C subroutines.

Panic Program
has been modified
to produce

Panic Island,
where you must
bury Monsters
and hunt for
buried Treasure...
...befare they
hunt you.

plus
Panic Island

CONTROL TECH. SOFTWARE, 184 MARKET ST, HYDE, CHESHIRE.
FOR THE 16K OR 48K

ost-sss-s> SPECTRUM £5-00
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SOFTWARE FILE

{eontiued Janpage;105) 340 MOVE X,Y:MOVE X+100,Y:PLOT 85,X,0
130 PRINT “PRESS RETURN TO START":INPUT G#:CLS 350 MOVE X+100,0:PLOT 85,X+100,Y
140 PROCSCALE 360 X=X+100

1S0 PRINT *’"AVERAGE ";J’ "MAXIMUM ";R 370 ENDPROC

160 MOVE 100,0:DRAW 100+ (SX100),0 380 DEF PROCSCALE

170 FOR I=1 TO S 390 J=0

180 Y=A(I) 400 FOR I=1 TD S

190 PROCDRAW(Y) 310 J=J+A(D)

200 NEXT I 420 NEXT I

210 END 430 J=J/S

220 DEFPROCDRAW (Y) 440 FOR 1=2 TO 8

230 REM %X%XX DRAW TOP KKKk 450 IF A(I)>A(I-1)THEN R=A(I)
240 BCOL O, 1 460 NEXT I

250 MOVE X,Y:DRAW X+100,Y 470 K=—1

240 PLOTBS, X+130, Y+100 480 IF R<400 THEN K=2

270 DRAW X+30,Y+100:DRAW X, Y 490 IF R<200 THEN K=4

280 PLOT 85, X+130, Y+100 500 IF R<100 THEN K=9

290 REM ¥x%%DRAW LINES TO BASE XKk 510 IF R>900 THEN K=.5

300 BCOL 0,2 520 IF K=—1 THEN ENDPROC

310 MDVE X,Y:DRAW X,0 530 FOR I=1 TO S

320 MOVE X+100,Y:DRAW X+100,0 540 ACI)=A(I)KK:NEXTI

3ITO MOVE X+130, Y+100: DRAWX+130,0 550 ENDPROC

Visual recall

A J Hynd, T
Hayling Isfand, QM&J |
Hampshire.

THIS PROGRAM allows the contents of memory
to be displayed and examined. I have used this
on my BBC Moedel A to recover programs,
which have become corrupted when saved or
loaded, by examining the line numbers and
line lengths in the stored Basic program.

Errors can be calculated and then corrected by
Poking new data into the appropriate
addresses.

The start addresses can be entered in either
decimal or hexadecimal form, burt all displayed
values are in hex. Lines 20 and 30 set page
mode and print format, and line 130 resets
these on Escape.

The input procedure first checks to see if the
entry is @ hex number otherwise it checks for
valid decimal inputs.

I found the EVal function very useful for

converting the string input to a hex number.

The Shift key is used to give further pages of
display, and the Escape key to exit.

The program has to be entered so as not to
overwrite the memory contents you wish to
examine. First Load the program tc be
examined but do not Run, then enter

PAGE = TOP + &100
Then Load this program which can be Run
without affecting your first program; to reset
enter
PAGE = &EQO
which is where Basic programs are normally
stored for conventional purposes.

2 REM HMEMORY CONTENT 98 gddrescs=oddress+1 THEN address=EVALCA$ EN
S MOMITOR 188 HEXT DFROC

18 oW ERROR GOTO 128 118 PRINT 126 FOE K=1 TO LENCA%$D

28 MODE F:vDUidg 128 UNTIL FALSE 198 IF ASCCMID$ECAd K.l

38 Pk= LAd 126 VDL EERE=tA07: END 22448 OF ASCOAMIDECAY (K. 1

48 FPROCinput 148 DEFPROCinput 23257 THEH K=LEMCAE> :YDU

ad FEFEAT 158 3FH15.8 S:60TD 166

8 PRINT~gddres; 16@ CLS: INPUT"STARET AD 288 HNEST

7B FOR J =1 T0 8 DRESS "Af =218 addres==YaLla$)

28 PRINT .~Taddress; 178 IF LEFT$CAs.1r="0" 228 EMDPEOC

1 10 LOAD “"ANYMAME'™ (THEN) REM This additional Fem nct only saves bytes

[)Ne\;\; qUIrk ?[?gkq\ESIANYNAME” R IR but does not, of course, have !g’ refer toytthe
ErYCR arown, I = or Save or Load instruction. This would be
f?m;rlnock, E @X‘—‘R_ﬁ} COMMENT particularly useful in adventure games where
yrshire,

[ po NOT mean one of the frequently
publicised ZX-81 quirks but a brand new one.
Believe it or not the ZX-81 accepts the
following commands quite happily:

The Then is in brackets as it can be deleted
if wished after typing Rem or left in—it makes
no difference. Possibly there are other state-
ments which behave like this but I have not

found any.

the program may be saved from inside sc that
it restarts automatically or used when chaining
programs. String variables can also replace the
Program name:

10 SAVE A$ (THEN) REM COMMENT

Bit bandit

S P Hiiot,
Middlesbrough, A I}.- A
Cleveland. \AP?JJJ}

A SIMPLE “‘one-armed bandit”’, this program
for the Acorn Atom requires 32K RAM.
Floating point is not required. Instructions are
included in the program. Note that, in the
printout, £ means#.

1 REM bandit BY S.P.ELLIODT: 31.1.82

2 GOS+ijCLEARDIF.$303@=03K=0

3 F."$%¢ = 1000"""$%~ = 100" "X¥= = 50"/ "E&~ = 50"~
AP F e RN e QAN e e N e GRS
e —— 20"/ “MSCORE" 4

6 GDS.a

I Gew

10 FP.K" "

Ll saniEsdan, L=t (eontinued on next page)
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SOFTWARE FiLE

{continued from previous page)
IS5 D=0;E=A.R.E13+15} F=E+hA R, 2945
146 G=F+A.R.%9+3}Hal} =£E002Z50=0
30 IF D<E GOS.b
40 IF D<F GOS.c
50 IF D<G GDS.d
S1 =7Ji4
52 D=D+i
57 IF D358 G.e
&0 G430
200aB0VEZ1,5; DRAWZ1, 32} DRANIS, 32 DRAHIG , S HOVESS , 20
210 DRAH3Y,Z0;DRAHIY,30
220 FORI=0TO&;I7£B1AE=£FF | N.
230 FORI=0TO&;I7ES16E=LE41N,
240 FORI=0TD&;I7E£91BE=EDYIN.
250 FORI=0TO&6} IPEB1AE=£TF M.
255 PE£B0EE=£3E} 7ES0F1=£2C
260 P£B0CC=£082;7£B0CE=£81; PER0D0=£BE; PEBDEC=£84: 7£B0EE=£0S
265 ZEBOFD=£94}7E610C=£A49 P£010E=£A4 S €811 0=£A4] PEEL1=0
270 R.
300BHALT § 7EB0CC=4} COS . z ;HALT } PERIEC=A; GOS. £ jHATT { P£81 0C=A
302 A=A=1
305 IF A=£AZ A=LpE
B04 A=p-13TF A=£aZ A=EAE
307 A=A-1;IF ARLAZ A=FAE
310 GOS.wiR.
350c HAITPEBOCE=EB}GOS. i WATT { *£B0EE=E;GOS. 4} HALT 7£81 0E=E
351 B=B+i
353 IF B=£AC BmLfAd

410 GOS.w;iR.
450w IF D>F H=14;G.455

451 IF D>E H=9}iG.455

455 F.I=1 TO(D®H)IN. R

S00x C=C+1;IF C=£AC C=£A3

505 R. ;

S20y E=EB-1;IF E=£AZ E=L£AB

925 K.

330z A=A+1 i IF A=£AC A=E£A3

255 K.

400e IFTEBO0EC=£AY ANDTEBOEE=£a4 ANDTLE0F0=£A4 GOS.TiG.v
605 IF?E£B0EC=£A9 AND P£B0EE=£A4 BOS.giG.v

610 IF?£B0EC=£AA AND?EBIEE=£AA COS.h;G.v

615 IF?LA0EC=£A4 ANDVEBIEE=£h4 GOS.HIG.v

420 IFPEE0EC=£A3 AND?LB0EE=£A3 GOS.hIG.v

425 IF?£B0EC=£A4 GOS.jiG.wv

630 IFPLB0EC=E£AA GOS.kiG.w

635 IFPEBOEC=£A& GOS.kIG.w

&40 IFPEBOEC=£A3 GOS.kKIC.v

645 G.w

Z750F O=100;G0S, LjK=HK+1000:R.

Bolg (0=10;G0S,1}K=K+100}R.

B20h 0=5;GDS,1;H=K+50:K.

840 0=4;G05.1;H=K+%0;F.

850k D=2;G0S,.1;K=K+Z20;R,

F00v Fa$13,K" MFLINHEFFEZ | H=K=10iF.$13:6.10
F501 FORI=1TOD30:HAIT ;M.

55 F.I=1T0D O HATT P WAL T fHATT JHAXTIF L=1TO25: P =i 4N LIN.I!R.

355 B=E+1{TF B=fAC BE=£43
357 B=EB+1iTIF B=£AC EB=fA3z
2450 GOS.wiR.

402 C=C-1

403 IF C=fA2 C=£AEB

M5 C=C-1;IF C=£AZ C=fAR
407 C=C-1}TF C=£AZ Cmfaf

4005 HALT;ZL£A0D0=CIG08 . » 3 HALT; PEBOF0=C}COS, i HATT } P£8110=C

1000i F.$12"

instructions for bandit"- -

1005 F."FRESS ANY KEY TO RUN BEANDIT,""*
1007 F."SCORE IS REDUCED EY 10*

1010 P." EACH GO.™*

1015 P."HINNINGS ARE ADDED TO SCORE."**
1020 F."FRESS ESC.HHEM BANKRUPT s 2s»

1025 P."
1050 LI.EFFE3IR.

PTESE any keyg'’

Vic stick
Andrew Tuck, T ]
Westcliff on Sea, Bic=20] I
Essex. iod

‘THIS SHORT PROGRAM allows the user to draw
in high resolution using a joystick on the

unexpanded Commodore Vic-20 machine.

The first line sets the screen size to 16 by 10
and changes the Screen and Border com-
bination 1o black.

Lines 1 to 4 set up the screen and draw a box
around it to show the user the limits of the
screen,

Line 10, which must be entered using

Shifted keywords, converts the joystick port to
X and Y walues,

Line 20 allows the point to move and not
draw by pressing the fire button. Lines 50 and
60 plot and calculate the point. '

There are approximately 2,500 points to
plot, quite adequate for most drawings
although not true high resolution.

S2)AND128)=@)

@ POKE36873.,8:FOKE36867, 21 ' POKE36864, 17 POKE36865, 45 POKER6866., 144 : POKE36869, 253
1 PRINT"":FORA=1TO16 :FORN=1T010: POKE7E63+16%N+A, H+10%A—-11 :NEXTHN, A

2 FORA=5120TO07679:POKER, @ NEXT : POKE37154, 127 ' ¥=64 : ¥=80

3 FORA=5128TOVE73ISTEP16@ : POKER, 255 POKER+159, 255 MNEXT
4 FORA=5121T05278:POKER, 128:POKER+2480, 1 : NEXT

18 A=PEEK(37137) ' K=K+((AAND16)=8) ' Y=+ ((AAND4 )=0) : Y=Y~ (RANDS =0 : K=¥~( (PEEK (371

20 F=-C(AAND32)>=0> ' IFF=1THENGA
98 Y1=Y+3120+160%INT (K/8) :POKEY1, PEEK (Y1 0R2 1 7-XAND7) : GOTO1@
60 Yi=Y+3120+160%INT(X/8) :POKEY1, PEEK( Y1 ) ANDNOT24(7-¥AND7) :GOTO10

List self-starters

Gino Gracin, T
Rijeka, ‘
Yugoslavia.

21455)

PROGRAMS THAT start automatically after
Loading, and that are fully in machine code,
like ZX Chess, can not be easily Listed. Here
is a program which enables this.
Before writing in or loading this program
POKE 16389,127/NEW
must be done. After inputting program name,
the ZX-81 starts looking for the program.
When the program is Loaded, C/170 will
appear, and the program is ready for further
manipulation.

178 REBND USSR H

3 FEST

2@ LET RA=325i1i%

=25 BPOEE R.AT7

a9 POEE R+1.3S

418 PCKE A+Z.iZ2

S8 POKE A+32,28S

S8 POKE B+4 .87

T8 POKE A+E5 .5

S& FOGHE HA+& . Z=ZB3

i@ PRINT "PROGRAM NRHMER?®Y

138 INPUT NS

128 IF LEN MN$=1 THEN GcOTD 1606

IE& FOR I=2 T LEN MNsE-2

i4@ FOKE S251S+I.CCDE HMNE{I2

iS@ NEXT I !
_ 188 POKE S2019+LEN NS, .CODOE N$ELL
=M N$l +125

Tape salvage

Paul Mudditt, -
Jarrow,
Tyne and Wear.
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IN ANSWER to many a BBC Micro owner’s
prayers I offer my own version of a tape
salvage program. As many BBC cwners will
know the 0.1 operating system has two bugs in
the cassette filing system. This program
attempts to salvage a program which has had

Block 0 corrupted due to one of these bugs.
According to Acorn this bug would corrupt on

average Block 0 of one program in 16,
There is now a well-publicised machine-
code fix for both of these bugs, but these have
feontinued on page 108)



r 'a CABEL ELECTRONICS LTD.,
E MOUNT ROAD, BURNTWOOD,

WALSALL, STAFFS WS7 0AX

electronic Tel: 021 308 7075 TLX: 339671

MC 370M R.G.B. COLOUR MONITOR

14" Colour Monitor with a full 2 year guarantee,
moulded in a stylish cabinet to match yvour
computer.

The Advantages of Pure R.G.B.

@ 80 x 25 Charictor display

@ Crisp definition on colour graphics

® Degaussing facilities

® Permanent link to your computer

® 3xthe band width of your normal TV

CABEL ELECTRONICS LTD., are
manufacturers of a complete range of colour and
monochrome monitors with 10 years of experience
within the television industry, our 2 year guarantee
proves our faith in our products.

REC. RETAIL PRICE £289.00 inc. VAT
& Postage

See us at the Northern Computer Fair

Stand V23

Ring us for immediate delivery, most major credit
cards accepted.

g

SPECTRUM
SOFTWARE

SPECTRUM TEXT MASTER (48K only) ....£5.95

: Turn your Spectrum into a miniature word processor. Enrer your
= text using the keyboard as a typewriter (features moving cursor
= and on screen editing). Your Spectrum then justifies the text
= ensuring no split words and inserting new paragraphs where
indicated. After justification proof read text and make any final
corrections, insertions or deletions, before saving letter on tape for
future use. Special feature allows user to specify number of
characters per line when sending text to printer.

SPECTRUM MAIL MASTERS (48K only). . . £5.95

Enter into memory a data bank of names and addresses. When
loaded program asks you to load pre-saved letter (ideally written
using SPECTRUM TEXT MASTER). Then identify names in data
bank letter is to be sent to. Leave the rest to your Spectrum, it will
produce for every name specified a professional looking
personalised letter. The program even caters for when you
upgrade to a full size printer.

TEXT MASTER AND MAIL MASTER

5

16k ZXTSPECTRUM

>

MAKE MUSIC WITH
SPECTSOUND

A SOFTWARE PACKAGE WHICH CONVERTS
YOUR SPECTRUM INTO A POWERFULL
9 OCTAVE ELECTRONIC ORGAN

INCLUDES -
% SOFTWARE ON CASSETTE

% KEYBOARD OVERLAY SHOWING NEW FUNCTIONS

# AUTO MEMORY & RECALL OF NOTES PLAYED

% FULL 9 OCTAVES AVAILABLE FROM KEYBOARD

% TV DISPLAY OF NOTES PLAYED & BEEP N©

+# RANDOM MUSIC FACILITY

% FREE BEEP CHART - CONVERTS MUSICAL NOTES
TO BEEP Nos & VICE VERSA

% FULL INSTRUCTIONS

RO

AR RO R RA SRR R ERCARCA RO
T IIHIIIIIIIHIIIIIIIIIIIIiHlIIIIHIIIIIIIIIIIIIIIIHIHIIIFIIHIIIIIHI!IIEIIIIIIIIIFIIIIIliIIIIIIIIIIIIHIIIIIIIlHIIIII i

ORDERED TOGETHER . .......cov ... £9.95 To PDQ@ SOFTWARE, PARSLEY RYE, HILDERS LANE,
EDENBRIDGE, KENT. TN8 6JU (p&p free)
T T e S e e i e e
S & B SOFTWARE | Please send me the Spectsound package
54 Wychwood Road, Wolds View, oA e
Bingham' Notts. i NI ERE | o ara s il e R e S R
l -------------------------------
I 1enclose cheque/POfor £..... (incp&p)
ST TR R LT e e e e e e e e -
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feontinued from page 106)
arrived too late for many users.

My program will attempt to read in as many
Basic lines as possible starting from any block
number until the end of the program is
reached. Errors in the format of the data
coming from the tape will simply mean a
missing line of Basic which the user will have
to re-enter but at least you will not have to
retype 10K of program lost because the first
block is unreadable.

The data bytes are de-tokenised as they are
read from tape using the crunch subroutine in

SOFTWARE FILE

the Basic ROM converting single bytes to
Basic keywords so that a check can be made of
the lines coming in. However 1 am de-token-
ising all but the line number and the line
length and consequently characters within
quotes and Goto/Gosub statements will appear
to be incorrect when in fact they are intact.

I supggest that the machine-code fixes are
chained in before loading this program to
ensure when you resave your salvaged
program you do not have to repeat this process
unnecessarily.

To use the program, type Run and position

your cassette to just before the program to be
salvaged.

Then, the program will list to the screen
as it is found on tape and is stored above this
program in memory. When the end of the
program is reached or Escape is pressed the
program will reset page to the start of the
salvaged program. Typing List will display
the salvaged program which can be saved in
the usual way.

If you are not satisfied with the salvaged
program, type Break then Old <CR> and
repeat the process.

19 T4 ERRIR PRINT”:REPORT FRINT”
REM THIS SUEROUTINE DETOKEN
0R PRINTS THE ASLIT OF 7

Li =

error at

2R [RUNCH=ARS3R

138 REFERT RE=RGETERINTIL
[ R HEWLINE OF BASIE TEXT

148 PROCPoke (A -REH PIKE IN BED “40RC

158

168 REPEAT:LazCnesd ine=indey

v CHARH]

SES PASIC

RE=EEN PRINTREN WAIT HERE IWTIL KE FIND THE STRRT

178 LnHA-BEETRA PROCPoke Lot :REN 1sT BYTE 1S HIGH FRRT (F

Yine *:ERL-GOTH 2@ MR

(44

T
230

3B REK SELECT SHORT HESSAGES 248  REPERT
4f HET 1.2 BB FY=RGETAYPRNCPobo(AY)
S8 REM MAKE COMPUTER IGHORE RLL TAPE ERRORS
R HPT 2 7B IWTIL RE=RED-PRINT
78 pace=(TOP DIV 2552564256 REH SELECT NEY PAGE YALUE T LOAD 258
FROGRA TNTO. 298 UNTIL EOFEY
in -'.-w:e'a‘l ?'—_;’-1 page (FFSET POINTER 188
(7Y -BEM LORD BNTHING (N THE TRRE 315 [L05ERE
£T W) TAPE MESSAGES FRON MOW OH 128 FRINT

338 index=Lastnewl ine:PROCPL

‘ BE 8FF S0 INSERT THIS FOLLONING LAST RECORDED <CR>
348 REW RESET DEFMLT MESSREES
8 #PT
CTER” T STRRT PROGRAM. STORAGE 358 PREF=pace REM SET PREE T STRRT OF SALVAGED PROGRAH
37H END
338
LINE NMEER 150 DEF FRODPoke(B)

228 REM THIS PART LISTS BASIC L

STk

68 IF RACG2 OF B=107 THEN PRINT® % ELSE [AHL

-\p. T,"-'J..-’P"L_'lg

CRNH

FF):RE¥ FINAL BYTE I ALL BASIT PRIGRAMS ‘HUST

168 Lnl¥-RGETHS: PRICPke(inl¥):REM 2nd BYTE IS LOW PART OF LINE !n,ﬂ-:ﬂ 486 pane?indes=h7
1w & PR PokefLi k- REM LENGTH OF BASIC LINE #18 index=indexsd
cin PRINT TRENZR): Lntiis256Hnl s -RER DISPLAY LINE MBBER 470 ENDPROC
J
Error fl)( LL2 in#20A and#20B. This means that | to#28FF. Once assembled it is executed by
LL2 is called whenever the Atom requires an LINK #28D
C Cytera, STirEr input from the keybord. LL2 firstly calls the The machine code, which should be *Saved
Mangotsifreld, :;ﬁ?t‘l’i' | | usual routine to obtain the ASCII code of the | with the mnemonics discarded, can be
Avon. i S key pressed. If this represents a character, or | reloaded and executed with *Run. The Plot

HERE IS A way of removing an irritating quirk
of the Acorn Atom. I am referring to the error
message produced whenever a control code is
used. The Escape key can, of course, be
pressed after any control code is executed, but
this should not be necessary.

The program works by intercepting

one of the control codes representing Escape,
Cancel and Carriage Return, an exit occurs
with the ccde retained in the accumulator.
This is necessary because other sections of
the operating system must take action on these
codes. If it is any other control code, the
program loops back, executes it by calling
OSWRCH, and waits for another key to be

commands in graphics mode 0 can be made to
operate in grey instead of white simply by
filling the screen with character#C0 after a
Clear 0 command.

FOR S= #8000 TO#B81FF STEP 4;!S=
#COCOCOCO;NEXT S

Black-on-grey plotting can be achieved by
FOR S= #8000 TO #81FF STEP 4;1S=

OSRDCH. Routine LL0 saves the previous | pressed. -1;NEXT S
address of OSRDCH in location#90 and The error remover resides in an otherwise The usual plot-in-black commands, for
#91. It then installs the address of routine | unused area of memory: from#28DI1 | example, Plot 15, should be used there.

19 DIM LL4 126 LDA BLL23%4FF

20 FORZ=0T04;LLZ=-1; 138 ST #20A S i s

HEXT 148 LDA E(LLZ2-256)&H#FF 540 BED LLZ

28 PRINT#Z21 158 STh #z26B 250 CHME R#26

58 P=#2601 178:1 L1 JSR #FFF4 ENEC 270:LL2 RTS

68 [ UTE IT ; 28@:LL4 JHF C#98)

s8 :Lle ~ INIT. 188: L2 JSkE LL4 GET KE 2937

98 STa #98 128 CHMFP m#lB ESC 218 PRINTSS

166 LDA #26B =88 BER LL3 206 ENDPROC

116 STa #3931 218 CHMP e#12 CaN
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Music notation

Ashley Robinson, e —
Manks Rishorough, == ﬂ;jj
Buckinghamshire. Y sy i |

FoOR THOSE who have a limited 1K ZX-81 here
is a little program which helps you to learn

SOFTWARE FILE

notes in music. It does not play the notes, but
displays them on a treble stave.

VWhen Run it shows a treble stave with a
random blob or note somewhere on it. You
have to press the correct note on the key-
board. It will then tell you whether you are
right or wrong and if you press another key it
will display another note.

It works by taking a random number and
Printing At that number on the Y co-ordinate,
a graphic square. It finds the answer by taking
the code of that number, adding 34, and
finding the CHRS3, which should be a letter
from A 10 G.

For those with 16K RAM packs you
could make it play the note and display it.

lines on the Artom’s screen. Copy, Delete,

LET A =PEEK(PEEK 6398 + 256" PEEK 16329}

LET U=USR 16514

Y LET O=r 158 PRINT - e
& PRINT 16 pRINT ¢ 5
o PRINT 178 PRINT ¢ 35
i FOR B=1 TO E i8€@ PEINT ¢ i
28 FOR N=0 TO 1& 1898 PRINT & 7
2@ PRINT —-": 268 LET 8==INT {(ENDSsIIF+3
42 NEXT ™ 218 PRIMNT BT EB.8; "B
45 PRINT 215 IF B>=58 THEN LET B=BE-
45 PRINT =222 LET B={11-B} +3a
S@ NEXT B 238 PRINT AT 15.1@; "YQUR GUESST
ca PRINT i
T8 PRINT 248 INPUT R=
828 PRINT 258 Ei>B THEN PRINT ST
o PRINT 25 .18 i3 = I -~
2 PRINT 268 IF EEIDE H%:B THER PRINT BT
3218 PRINT 1S.18;" =
izZae PRINT =278 PRISE 4E4
iZE& PRINT == BEES
1i@ PRINT o5@ RUN
i i I have written a short program to demon-
Long line Quick Peek CEore this rovsine
Andrew Houston, AT Alan Potter, Y=g 1 REM {machinecode)
Manchester. JIJ"'J Glasgow. L3 10 LET P=9
g 20 LET S=PI-PI
THIs PROGRAM will allow Acorn Arom users | IN MaNY BAsSIC 1K games there is a line 30 SCROLL
to edit lines up to 160 characters long — five | similar to: 40 PRINT AT 12,F;
50
60

Repeat can be used as usual.

When the program is Run, or whenever
Link Q is entered — for example, after
pressing Break — the prompt will look like
this:

#>
indicating that all is well.
+ The machine code can be assembled at any
desired address by altering Q in the first line.
By forgoing the cancel facility, Control-X,
and omitting lines 150 and 160, the code will
even fit into the free space at#21C.

The program works by tricking the Arom’s
input routine, located at#CDOF, into
believing that there is always just one more
space available in the input buffer. If anyone
should want to experiment with even longer
lines, try changing line 130.

10 Q= #2800
20 DIM EE(3]

30 FOR J=0TO 3; EEIJ}=0Q; NEXT
40 FOR K=1TO 2

50 P=0Q

60 [

70 :EEO LDA @EE1& # FF; STA #20A
80 LDA @EE1/256; STA #20B
90 LDA @CH" #"

100 JMP { # 208)

110 :EE1 JSR # FE94

120 CPY @63 ;BCC EE3

130 CPY @161;BCS EE3

140 CMP @127;BEQ EE3

150 CMP @24 ;BNE EE2

160 LDY @ # FF;STY #52

170 :EE2 INC #52

180 :EE3 RTS

190 ]

200 NEXT K

210 LINK Q

220 END

This line tests to see if the next position in
the display file to be Printed has anything in
it, and, if so, what it is.

(PEEK 16398 + 256" PEEK 16399)
gives the address of the next pesition to be
Printed, and this line Peeks into that address
to see what is there.

This is a useful line, but time-consuming
and heavy on memory. I have written a
machine-code routine which duplicates this
function, and is faster while using less
memory, which, as any 1K user knows is a
great help. This routine is:

Decimal Hex Mnemaonic
42 24 Id hi, (NN}
14,64 0E,40 16398

78 4E Id c,{(hl}
6,0 06,00 Id b0

201 ca ret

When this routine is called by a USR
function, on rerurn it will give the equivalent
of the earlier Peek. To enter the routine, first
of all write a Rem statement with seven
characters. Then enter, as direct commands:

POKE 16514,42
POKE 16515,14
POKE 16516,64
POKE 16517,78
POKE 16518,6
POKE 16518,6
POKE 16519,0
POKE 16520,201

This will cause the Rem line to change, and
the routine will be directly addressable using
USR 16514. For those experienced in machine
code, the routine may be stored anywhere
since it contains no jumps.

IFU <> 0 AND U <> 118 THEN GOTO
VAL 200"
PRINT AT 12,P;""\V*"
LET P=P+ {INKEY$ ="P"" AND
P<25] - (INKEYS$="0" AND P>0)
90 PRINT AT 21, (RND*26) +1;*"
100 LET S=5+1
110 GOTO 30
200 PRINT “SCORE:"";S

Strange patterns

83

James Southgate, . i
Colchester, ﬂ"’) ;&fﬁ?{‘[i
Essex.

THIS SHORT program makes good use of
colour high-resolution graphics on the
Spectrum. When the program is run a pattern
is drawn on the screen. This pattern continu-
ously changes in shape and colour.

L
mmE e |

BEOGEEEEH MY

follau LV
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ZX81/ ZX
SPECTRUM HARDWARE

e . TV stand removable for access to add-ons,
wiring, etc. Can be used separataly from
the base.

Desktop console for the ZX81. It raises and tilts the TV to minimise
eyestrain, holds in place the ZX81 printer, RAM packs (and other add-
ons), power supply, tape recorder and hides most of the wiring.
Provides storage space for cassettes.

Optional: Two built-in illuminated power switches. Similar unit for the
ZX Spectrum also available which holds ZX Microdrive in place.

Item [ Y o S P A
Qty | Description Price Total YOUR NAME AND ADDRESS (In Capital Letters

Console for ZX81 £29.95 T T e e R B e
Console for ZX Spectrum £30.95
Power Switch for Tape Recorder £3.00
Power Switch for ZX81/ZX Spectrum £3.00 Cheques/ P.O. Made payable to:

Sub Total COMPUTERLOCK

= 2 Wychperry Road, Haywards Heath,
Carriage £3.00 West Sussex RH16 1HJ
Total Due Telephone: (0444) 451986

All Prices inclusive of VAT. Allow 28 days for
delivery.

- MICROTANIC

COMPUTER SYSTEMS LTD.

BOOKS SOFTWARE COMPUTERS
ZX81 BBC ATARI 400/ 800

Interfaces available for the following computers which will enable you to use the Sinclair
Printer with your computer. VIC ACORN ATOM BBC MICROTAN Price £29.95 inc. VAT

We stock a large selection of software and books. Please write or call for catalogue
stating relevant machine.

DRAGON 32 GOES FORTH

The FORTH language is NOW AVAILABLE on the DRAGON 32 — Create and run your
programs up to 10-12 times faster than BASIC. AVAILABLE ON TAPE £24.95 inc. VAT.

MICROTAN 65 ViC ACORN ATOM

SHOWROOM: MAIL ORDER:

16 Upland Road, 235 Friern Road,
Dulwich, London SE22 Dulwich, London SE22

TELEPHONE: 01-693 1137

110 YOUR COMPUTER, DECEMBER 1982



A £15 book token will be awarded to the first correct solution
drawn from the competition bag. All entries must be at the

Your Computer offices by the last working day in December. The

name of the winner, the solution, and a competition report will
be published in the February, 1983 issue of Your Computer.

If

you want to set a competition for Competition Corner,

remember that the simplest solution should be calculable by a
short program rather than by any other form of reckoning.

COMPETITION CORNER

B

BY

box
you

will

find

igno

goin

XMAS

ROBERTS
HERE'S A seasonal
Your Computer. If
paste it together, it
with an appropriate
message.

You just have to

diagonally adjacent
to the previous one,

the cube, but never

corners, and never
re-using letters.

\"Alu
Z| A

OX

ANTHONY

for you from

cut it out and

present you

it! Each letter is

ring edges of

g over its

AZY IMD>>

c 3 ama X <V

H >
w v o

G

i
2@
38
48
=1
=8
7
a8
188
118
128
129
142
158
288
218
S8
Sie
S2a
RERD

A B Smith’s program fo solve the Enigma Code problem.

REM CODEERERKER BY A.B.SMITH 1&-/18-/22

DIMASCE4D .BE(E4D  CO(260  O2ED

FORI=1TOES4 :AFCIS="=" ;READB$CI> : IFB${ I 2="000" THEMRECI =" "

HEXT

DATALGG. 182,112,200,010, 102,000,201 ,812,.122,221,0821,112.202,1082,918

DATARDED, 119,910, 102,2090,.210,021 . 122,008,221 ,0822,0821,110, 000,201,020
CRTAGG1 ,110,181 .600,122,.821 ,212,102,222,.100, 182,016,008, 221 ,208,816
DATABZZ 028,200,222, 192,122,110,088 082, 182 ,022,022,200,010,210,008
=8 :FORK=ATOZ IFORY=TOZ :FORZ=0TOR :CC I ) =H¥ 1 BB+Y¥18+Z: I=1+1 :HEXT :NEXT :HEXT
FORI=1TDS4 :FORJ=1T026

IFVAL CBFCI2=CCIXTHEHDC J2=DC.T2+1

HEXT tHEXT

FORI=1TO26: IFI=20THEHSTOF

FRINTCCI? . DCIS iNEXT :STORP :GOTOSEE

PRINT"O" iFORI=1TOS4 ;PRINTRIGHTSCSTRFCI > . 13z tHEXT sPRINT

FORT=}1TOG64 :PRINTA$CI » » tHERT :PRINT :RETURH

GOSUBZ0R:PRINT :IMNPUT"ENTER LOCATION" ;X :PRINT :INPFUT"DESIRED LETTER"™ :D$
AFCH=DF IFORI=1TOE4 : IFES{] )=BF (X THEMAF I >=0#%

HEXT : GOTOS0E
v,

Competition
results

OUR PRIZE for the October competition, a
Sanyo PHC-25, auracted a disappointing
bunch of entries. The imminent Japanese
invasion of the home-computer market was
clearly not enough to release people’s creative
juices. Perhaps there was some confusion
about the product. P McKenna said that he
would use a Sanyo PHC-25 “to shave with”.

With due apologies for picking yet another
punster, we have awarded the prize to
D Blakemore, 141 Bottleacre Lane, Lough-
borough, Leicestershire, who sounded a
sceptical note with “take a Peek to see if it was
a flash in Japan®.

R Craig hoped to *“get a PHD in hifi
nance” and | Douglas wanted to “fulfil my
ven for colour and sound™.

We thought it was the Chinese, and not the
Japanese, who are supposed to be unable to
pronounce the letter “r’’; but a number of
people like C Hewitt thought otherwise. He

"Hx' FIC]

Solutior to rfaé October crossword,

suggested using a Sanyo to “reflesh the ports

that no other miclo can leach™.

Finally, Elizabeth Wright took a more per-
sonal line than most with her “bring a little
colour into ] Conway’s life”.

Many people found it easy to crack the
Enigma Code for our October puzzle. The
deciphered message read: “‘Beware gunpowder
treason plor fifth November Parliament
cellars”. Oniy a few programs were submitted
so we gave the £15 book token to the first
entry picked from the bag, from C Davis, 31
Avondale Road, Palmers Green, London N13
4DX.

Here is Anthony Roberts’ own explanation
of the puzzle: ““Each character 1s represented
by three symbols, each of which may be in
three states — missing, outline or black — so
there are 3% possible codes — one for the
letters A-Z and one for space. The instructions
say that the codes and letters are in strict
sequence, so all that remains is to see in which
order to take the symbols and the three states.
A simple group of nested For statements tried
out in turn against the code would soon reveal
the message: there are 3! % 3! that is, 36
possibilities, only one of which gives the
message’’.

No-one supplied a program to print all 36
possibilities but the program on the left from
previous winner A Smith, could easily be
adapred to do so.

YOUR COMPUTER, DECEMBER 1882 111



let the
DRAGON 32
fire your
imagination

for only £199.50

Plus £5 Post & Packing

No other computer offers
you all these features
at any price . .

32K RAM MEMORY

PROFESSIONAL STANDARD KEYBOARD
1 YEAR WARRANTY

9 DISPLAY COLOURS

5 DISPLAY RESOLUTIONS
EXCEPTIONAL GRAPHICS CONTROL

5 OCTAVE SOUND GENERATOR

DIRECT MUSIC COMMANDS

REAL-TIME CLOCK/TIMER

MICROSOFT EXTENDED COLOUR BASIC
PLUG-IN CARTRIDGES AVAILABLE
CENTRONICS PARALLEL PRINTER PORT
SOCKETS FOR JOYSTICKS

SOCKETS FOR FULL CASSETTE CONTROL
EXCELLENT CASSETTE FILE HANDLING
COMBINED AUDIO/DATA INPUT FACILITY
AUDIO OUTPUT VIAT.V.

EXPANDABLE TO 64K RAM

POWERFUL 6809E MICROPROCESSOR
FREE 160 PAGE TRAINING MANUAL
BRITISH MADE

Available now from:

Comboerve

98 TAVISTOCK STREET, BEDFORD MK40 2ZRX.
TELEPHONE: BEDFORD (0234) 216749

0000000000920 C00POCOPRPODOO

ZI
€D = VIDED
U~/ '

ZX81 SOFTWARE ZX81
SPECIAL OFFERS

PACK1 GAMES (Save£5.60).............. £12.00

TEST-MATCH + FOOTBALL-LEAGUE + STOCKMARKET
+ VIDEO-MAP. These are serious games, using the full
16K RAM.

PACK2 GRAPHICS (Savef7.85)....... £12.00

VIDEO-VIEW + VIDEQ-SKETCH + VIDEO-GRAPH
QOur high acclaimed series of graphics programs.

PACK3 BUSINESS (Savef3.90) ... £12.00

VIDED-AD + VIDEO-PLAN.
Business software which works.

These are all well established and successful programs.
Each program is accompanied by a fully comprehensive
operating manual and includes a built in demonstration.
The reverse of each cassette carries an audio-commentary
which supplements the operating manual.

Immediate delivery.

ENGLAND

Tk SOFTWARE LIMITED

STDE.

As seen on BBC TV “Computer Programme™

*BIG EARS * %0«

2
SPEECH T
INPUT : =
FOR ANY (| seeecy mecosnTioN
COMPUTER B o ihmenns

P

Hugely successiul Speech Recognition System,

complete with microphone, software and full instructions. £49
BUILT TESTED & GUARANTEED ONLY

PLEASE STATE COMPUTER: UK101, SUPERBOARD, NASCOMZ,
Vic 20; Micron, ZX80/81, PET, TRSB0, MZ80K, APFLE Il, BBC MICRO

ZX80 ZX81

MUSIC SYNTHESISER
+16 LINE CONTROL PORT

i
Play 3-part music, sound effects, b

drums etc. Full control of attack, decay h

and frequency. Input/Output lines provide

control and monitor facility for Home Security, Rebot Control,
Meodel Railway, etc. etc. Works with or without 16K RAM.

Add keyboard to make a live performance polyphonic synthesiser!
Full instructions/software included.
AMAZING VALUE AT onLy ] 9.50 i

Extra 23 way connectors at E2.60
The “Composer” Music Program (16K) £7.40 £25.50 (BUILT)

COLOUR MODULATOR KITEl12
AGB in, PALJUHF out (not for ZX) BuiLT £18

UK101/NASCOM COLOUR GRAPHICS KIT £45
Inc. Modulator. Still the best selling systam! BuILT £60

Please add VAT at 15% to all prices. All enguiries
Barclay/Access orders accepted by telephone S.AE. please
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Herongate, Brentwood
Essex CM13 35D

WIL_I_IAM Dower House, Billericay Road,
STUART |
SYSTEMNMS Ltd Telephone: Brentwood (0277) 810241




Do your programs load from tape first time, every
time? If not, youneed. ..

(1) THEMICROCOMPUTER USER'SBOOKOFTAFPE
RECORDING by Hilderbay Ltd.

Contents:

PART | (for everybody; the ‘*how to’ part):
1 How your system should work
2 choosing a tape recorder
3 testing and adjusting your tape recorder
4 keeping your recorder in good
condition
B the selection and care of tapes
6 making reliable recordings
7 loading “difficult’ tapes
8 useful accessories.

PART Il {more for enthusiasts; the ‘why' part):
9 how a tape recorder works
10 computer cassette interface waveforms
11 stereo heads, azimuth angle error
12miscellaneous tape problems.

Price £3.15 incl postage; £2.90 from bookshops. Or ask for it at
your librany.

(2) TESTAND ALIGNMENT CASSETTE: a precision accessory
which enables you to set up the azimuth angle of your cassette
recorder head accurately using only a small screwdriver! Azimuth
error is one of the commaonest causes of tape troubles. With full
instructions. £4.90.

(3) LOADING AID: if your recorder is basicaliy OK, but you have
trouble getting the playback level right with tapes from different
sources, you needour Loading Aid! Also suitable for checking the
quality of tapes, detecting and (sometimes) compensating

for dropouts, etc. With full instructions and hints on tape use.
£5.95

(4) TAPE RECORDER aligned and tested for computer use. A
simple, but satisfactory, machine. £22 + £2 postage
(All products suitable for most computers)

SPECIALTAPE OFFER!
Book + alignment cassette + loading aid for £11.90!

SPECTRUMSOFTWARE (48K)

PAYROLL (50 employees, all tax codes, pay levels, NI
contributions; Hourly, weekly, monthly; payslips, summary of
payments; Very easy to use; Amendments to employee details
very easy rightup to the last minute; Can also compute gross pay &
deductions from net pay). £25

STOCK CONTROL (typically 1500 stock lines; prints list of all
lines, or lines with given codes, or understocked lines; locate-by-
name/add/delate stock line in under two seconds; prints values of
stock. Program loads in one minute, data in less than three). £25

GOLD our best-selling adventure game, now available on the
Spectrum! £8

Allthese programs are available from stock; we have interesting
professional Spectrum software development, butwe won't
advertise it untilwe can supply it!

ZX-81 SOFTWARE (16-48K)

BEAMSCAN, Computers bending moment and shearforce diagrams for asimply
supported beam with 1-99 point, uniform, and uriformiy tapered loads. £25

TIME LEDGER forup to 17 employees, 200 clients. A great time-saver! £15
OPTIMAX. A powerful lingar optimisation program. Up to 7 Svariables. <, =, =
constraints. E40

PAYROLL. Sirilartathe Spectrum version, but 30 employees. £25

STOCK CONTROL: about 400 stock linesin 16K, 2000 in48K). £25

CRITICAL PATH ANALYSIS. Enter & solve BO0-activity network in 18K Edi
durations & costs, &repeat. £15

BUDGET. Keeps track of expenses & compares them with budget. 50 headings, 12
monthsillor 12 categories {11}, £15 for budget | & 1| (togetherk

FINANCIAL PACK I. Contains three programs: MORTGAGE, LOAN VAT £8

GOLD. A tantalising adventure game! £6

Free GOLD (ZX-81 or Spectrum | with all orders of £22 orover postmarked
before 1 Decembert

All prices include VAT. Everything post free unless stated otharwise COD orders £2
extra, Access orders accepted by telephone.

Hilderbay Ltd
Professional Software

B0 Parkway

Regents Park

London NW1 7AA
Tel:01-4B51059 Tix:22870

hot stuff!
DRAGONS32

for only £199.50

Plus £5 Post & Packing

I have a burning desire for the
DRAGON32 — Please send me:

[ 1 DRAGON 32 COMPUTER - £199.50

DRAGON PLUG-IN SOFTWARE

[] Berserk - £19.95 L] Ghost Attack - £24.95
(] Meteroids - £19.95 [] Cave Hunter - £19.95
L[] Cosmic Invaders - £19.95 [] Tube Frenzy - £19.95
(] Starship Chameleon - £19.95

DRAGON CASSETTE SOFTWARE

(] Special selection 1 - £7.95 ] Special Selection2 - £7.95
[ Quest - £7.95 [] Graphic Animator - £7.95
L] Computavoice - £7.95 []Mazerace - £7.95

[ Madness & Minataur - £7.95

L] Examples from manual - £7.95

DRAGON PERIPHERALS
[ Pair of Joysticks - £19.99 [ Cassette Cable - £7.95

[Add £5 Post & Packing for DRAGON 32 = £1 for sccessaries)

15 O Y O ) I R

* Please debit my Barclaycard/Access account with
I enclose Cheque/P.0O. for £

*Delete as applicable

Plamgei e o O | RS o e

ComServe

98 TAVISTOCK STREET, BEDFORD MK40 2RX.
TELEPHONE: BEDFORD (0234) 216749
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For the SPECTRUM -

rice
By lan Stewart & Robin Jones

Easy Programming for the ZX Spectrum £5.95
Computer Puzzles: For Spectrum & ZX81 £2.50
Machine Code and Better Basic £7.50
Cassette: Spectrum Special 1 £4.95

By Martin Wren-Hifton
Games to Play on your ZX Spectrum £1.95

For the ZX 8/

By lan Stewart & Robin Jones

PEEK, POKE, BYTE & RAM:
Basic Programming for the Z2X&81 £4.95
Computer Puzzles: For Spectrum & ZX81 £2.50
Machine Code and Better Basic £7.50
By Martin Wren-Hiltorr
The ZX81 Add-on Book £6.50

"
bJ
>§<‘

Order the complete hamper and
save yourself a packet!

Or make up your own with any 3 items
for £10.50 (incl. p. & p.)

My %
STy,

W
NVR
AN

E P -~ :
- g Offer open until 31st January 1983
EZ=Z
Hampars will be dispatched from :5: ggé All books and' cassett?s are also available individually
Vit Decenibey ohwarde, E:"E :4':- :';- at the normal published prices.
ZZZ~Z :
_________________ EE3” _ ORDER FORM __________________.>=<g
Tick here
Please send me a SPECTRUM hamper, at £15.75 D I - cans s a tan e AR ARt me s nms Ams e madhww s s 8 0w 43 #4404 8 Sm w5 £ & mmmia i
Please send me a ZX81 hamper, at £14.75 O ADDRESS i et sl et vt bR
| wish to make up my own hamper with the D
following, at €£10.50 s sssusmsasaas
| enclose a cheque for £...ceveeieiens

""""""""""""""""""""""""""""""""""""""""""""""""""""""""" Please debit my Access/Barclaycard/American Express

Account nUmDEBE e iaea s aaira e Ay
| wish to order 1 or 2 items only, at the normal D

ublished price:
= B SIONBIUIR (.o ccercmemserr e sossssses sunasrarsne senanrnens T

oShiva Publishing Limited

4 Church Lane, Nantwich, Cheshire CW5 5RQ
Telephone: (0270) 628272
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ZX 99

® DATA PROCESSING

The ZX99 gives you software control of up to four tape drives
(two for reading, two for writing) allowing merging of data

files. This is achieved by using the remote sockets of the tape
drives, controlled by USR statements or commands. N

®RS232C INTERFACE

The £X99 has an RS232C output allowing connection with
any such printer using the full ASCl|character code (you can
now print on plain paper in upper or lower case, and up to
132 characters per line) at a variable baud rate up to 9,600

@SPECIAL FEATURES

There are so many special features it is difficult to list them

all, for example:

AUTOMATIC TAPE COPY: You can copy a data file regardless
of your memory capacity as it is processed through the Sinclair

block by block.

TAPE BLOCK SKIP: Without destroying the contents of RAM

DIAGNOSTIC INFORMATION: To assist in achieving the

best recording settings.

The Z2X99 contains a 2K ROM which acts as an extension to
the firmware in the Sinclair ROM. The Z2X99s ROM contains
the tape drive operating system and the conversion to ASCI|
for the RS232C output.

There is an extension board on the rear to plug in your RAM
pack (larger than 16K if required). The unit is supplied with
one special tape drive lead, more are available at £1 each.

data-asrette.

44, Shroton Street
London NW1
f Tel 01-258 0409

!
!

LN e R o B

Autostop. Battery/ma

= @ STAR DP8480
RS232C (SERIAL) £
Securicor delivery

CENTRONICS (PARA

o

computer with very good u
typeface.
@ Bi-directional @ 80

@ B0 chrs. per second

@®BBC CASSETTE LEAD

7 pin plug to two 3.5mm plugs and ane 2.5mm plug.
Only £2 inc. P & P. )

Other leads available — please telephone.

ORDE

AUTOMATIC TAPE CONTROLLER
FOR THE SINCLAIR ZX81

£49.95

@®FERGUSON CASSETTE RECORDER £28 inc. p&p.

Tested with 2X81, Acorn, BBC, Dragon etc. etc.
Features: Din, Ear, Mic. and Remote sockets,
Tape Counter, Tone Control, Built-in Mic.,

Acorn for use with BEC computer,

plus £6 Securicor delivery
This professional printer works with almost any

@ Switchable — Tractor or Friction Feed

@®E690 REVOLVING CASSETTE RACK

PRI T8 e a1
" R

ow only &= 2099

i Ta R T

plus
£2-95p+p

® ZX99 SOFTWARE

We now have available “Editor 99", a quality word processing
program including mail-merge, supplied on cassette for £9.95.
Also following soon:
* Stock Control (October)
* Sales Ledger (November)
* Business Accounts

Dept. YC5 Data — Assette, 44 Shroton Street,
London NW1 6UG. 01-258 0409

* Debtors Ledger
* Tax Accountiig

ing, Recommended by

285 plus £6
LLEL) £265

pper and lower case

®2,000 SHEETS OF
PRINTER PAPER
£19.50 plus £3.50 p&p.

column width (10" paper)

Single — £2.99 (holds 32 tapes or 20 in cases)
Double — £5.99 (holds 64 tapes or 40 in cases)
Treble — £8.99 (holds 96 tapes or 60 in cases)
Quad — £11.99 [holds 128 tapes or BD in cases)

All plus £1 p&p.

Dept YC12 Data — Assette, 44 Shroton Street,
London NW1 6UG. 01-258 0409

R FORM

Code

Item No. Price P&P Total

COMPUTER CASSETTES

High quality, screw assembled cassettes supplied

with library boxes. Any lengths available,

c65—35p Ci10—37p C12-—38%
C15—3%9p C20—41p C25—43p
C30 — 44p o

P&P 10% (min. charge £1.50) Signed

E‘ ‘!'f!m! Charge my Access/VisaNo...........

Cheques/PO made payable to Storkrose Ltd.

MNarne

Address

N N I B S D G S - -—J
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ZX81 & SPECTRUM KEYBOARDS
COMPLETE WITH LUXURY
CASE FOR ONLY
£37.95 INC. V.A.T.

These highly professional keyboards incorporate executive buttons %
similar to those used on top-guality computers. A repeat key
facilitates entering of characters much faster than is possible with a
conventional keyboard, thus making it particularly ideal for cursor
control and erasing. Attractive black plastic moulded case. Supplied with
12" flexible ribbon cable for connection into your computer. Mot to be confused
with toy keyboards currently on the market Other attributes as reviewed by
Tim Hartnell, ZX Computing/Interface.

OTHER KAYDE HARDWARE/SOFTWARE

ZX81 4K GRAPHICS BOARD 16K GRAPHICS SOFTWARE

The KA YDE Graphics Board is probably our best accessory yet, Itfins :

neatly inside your ZX81. It comes complete with a pre-programmed 4K PECKMAN — The only true ZX version of the
Graphics ROM. This will give nearly 450 extra graphics and with the pOpLI|EI’ arcade game,

inverse makes a total of nearly nine hundred. : 3
The KAYDE Graphics Board has facilities for either 2K of RAM ifor user SPACE lNVADERS The bes‘: version avallahle

definable graphics) 4K of ROM or our 4K Tool Kit Chips that will be En‘j"WthE‘

available shortly. Al the graphics are completely software controlled CENT"JEDE — “In alll ﬂl‘fﬂk tfu's ITS‘ fhﬂ‘ bESf

therefora thay can be written into your 2

progammes. Here are a few examples: Presented moving
graphic programme

A full set of space Invaders —

Puckman — Bullets, Bombs — RAMPACKS.. . With a difference TG et eEan
Tanks — Lasar Bases and 3 1] I h = ¥ B
Al Shit Kayde Rampacks are exceptionally stable. They Phil Garratt,
NOEXTRA POWER NEEDED don’t over-heat, lose memory, wobble or cause you
: : INTERFACE
£29.95 to lose your program. They are fully compatible with £5.95 each

Graphic Software can only
b used with a Graphics
board

._" all accessories and need no extra power, and
therefore will run efficiently on existing Sinclair
power supply. Simply plug them straight into the

user port at the rear of your computer. Top quality
massive add-on memory only:

16K 81 SOFTWARE £29.95 for 16K ZX81 Rampack and

3D/3D LABYRINTH £48.95 for 32K Spectrum Rampack VIC 20 SOFTWARE
=afycubitmaze tat FLEXIBLE RAMPACK RIBBON CONNECTOR THE KAYDE VALLEY
has corridors which only £12.95 OTHELLO

may go left, right, up TWINKLE TWINKLE
and down. £5.95 KAYDE PECKMAN
4K Tool Kit full of utilities to aid the programmer e O ATraCK

in constructing and de-bugging E. PROM version \I'\C?ﬂ deal® i ont

for use with graphics ROM. £9.95

All £7.95 EACH

Overseas please add £2.50 p & p for all hardware and 76p for all software, All hardware comes fully built and
tested and complete with a 14 day money back option. PRICES INCLUDEV.AT.

SEND FOR A FREE CATALOGUE STATING TYPE OF COMPUTER.

KAYDE ELECTRONIC SYSTEMS LTD.
THE CONGE, GREAT YARMOUTH, NORFOLK NR30 1PJ
TEL: 0493 57867 TELEX: 975 247 CHATCOM G

i N S A S N O O S N S O G N G N N S N . S . W RJ

: EmmmeS  DON'T FORGET YOUR CAN ALWAYS ORDER ON
TO: I;S:.';B&g L.EEJ g&%‘g :&iﬁ E,“:HSMLJ L?r e WEmSS  7HE TELEPHONE WITH YOUR CREDIT CARD.  °

NORFOLK NR30 1PJ DEALERS WEL COME

| FLEASE FRINT *I enclose & cheque/postal order payable to KAYDE Eectronic Systens Lid., for I
Qiy. | ltem Item Price Tatal E. *Please charge to my Access/ Barcleycard/ Trustcard account no.
I = * Please delete/ I | |
Plase deete complts 1 S L (S S
I Signature - l
I Mama: Mo/ Mes/ Miss I l. | | | | | l I | I E t | | | | t | |. | I
Addrass | | | | 1 ] I |. I. | | IF | i '| ] i l i I I ] ..L _L ] I
' Flease allow £1.50 PEF for all Hardware 50p for all softeare I_I.l I | I | 1 I l I | I l I- | ] | ]J—J J I 1 | I |
h--—_-—-----—-—-----------—--J
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VECTIS SOFTWARE

6 Victoria Rd,

Sandown,

VECTIS Isle of Wight
OFTWARE PO36 8AP

"HENRY GOSUB MEETS THE
CURSOR", for the unexpanded

W20

A fantastic maze game for the 3.5K VIC. Can LY ’
you outwit the Cursor and escape or will you 4!'
be caught? Will you kill the Cursor with your - —
blast bomb or will you use it to demolish a /

wall? Can you find your way through a \

labyrinth of walls and secret passages and
matter transmitters, or will you wander around
until caught?

We guarantee you won't escape the first time
through, and there are NINE ‘maze modules’
an the tape, with others to follow. Believe it or
not this fantastic game will only cost you
£4.9511

ALSO, for the 16K

ZX Spectrum

TAPE I: 5 colourtul and noisy Spectrum games:
ZX Scramble, a version of the arcade game.
Bomb Run: Qut of control over enemy lines, can you clear
yourself a landing space without crashing?
Maze Craze: Can you find the key to the exit without being
caught by the guardian robot?
Torpedoes: How many aircraft, subs and boats can you destroy
without being hit by a mine?
Road Racer: Are your reactions fast enough to keep you on the
ever narrowing road without hitting any cars?
ALL THIS FOR ONLY £4.95
WATCH THIS SPACE FOR FURTHER TAPES

060

Microcomputer
Software

BEEE INVADERS — Best ever version of this classical game
featuring —
*Mode 1 Graphics *3invader types *Mother Ship *Shialds *Score

*High Score *4 Colours *Supar Sound *2 Missila types *Intelligent
rrussles

*Optional set-up parameters: —

*=*g ditferent missile rates

=222 Missile Spends

*=*2 Laser Spaeds

#5432 Basa Sizes o 45 R A R e
Very realistic explosions

Flying debris etc. A i g P
To run on Model B £7.00 "' ﬂ “ :

9
GEOGRAPHIC QUIZ — 2 Super quiz games entertaining and
educationall

CAPITALS — Very high resclution map of the world, you have to
nama the Capital ga given country or Country of a given Capital.
Then you have to point it out on the map. When you get it nght
you score points, when you get it wrong the computer points to
the correct location.
TOWNS Similar to Capitals except applied to a high resolution
map of Great Britain.
MODEL B Machine only (both programs £5.50
GAMES PACK 1 A selection of games for the Model A Machine
as follows: — Bomber, Crash, Spacebattle, Minefield and Music
Maodel A £6.50
GAMES PACK 2 3 Super games for the Model B Machine as
follpws: — 30 Maze Monster Computer draws random Maze you
have to walk through a 3-D view looking along the passages
collecting gold bars and depositing them in a safe. However these
iz a nasty Monster programmed to get you so beware!!
DODGEMS — Classic arcade game and Rubics cube
Model B £6.50
DISASSEMBLER and CHARACTER BUILDER Utility programs to
help you with your own program writin
el A or Model B £5.00

ACORNSOFT BUG-BYTE  PROGRAM POWER also in stock
Hardware: BBC, Acom, Dragon, Vic-20, BEC Machines and
Peripherals at normal low prices. Approved BBC Dealer Vic-20
CPUs, Acorn ATOMS and Dragons at rock bottom prices. Send
for lists.

Repairs and Spares Service  Call in for Demos.

D.A. COMPUTERS LIMITED

184 LONDON ROAD, LEICESTER, LE2 1ND
Telephona: (0533) 548407

SPECIAL
OFFER

ON
ZX-81 &SPECTRUM
ADVENTURES

MINES OF SATURN: — "“While piloting a routing orbit of
SATURN, you are caught up il. a radiation storm which forces you
inte the giant planet’s rings. Your energy drained, you make a
forced landing on the planet surface. Luckily you crash near an
abandoned mining base and you set off in search of some
Di-Lithium crystals to refuel your stranded space-ship. Can you
succeed?

BE WARNMNED — T'H1S 15 MOT EASY.

RETURN TO EARTH: - “Having escaped from your previous
dilernma, you reach Earth Station 1, but fail to make radio contact.
You effect a safe if harrowing manual docking with the orbital
station. On entry you find it deserted, and the control room
destroyed. You must explore the station and find some way 1o
alert Earth of your predicament, BEWARE, many of the rooms are
identical, there is extensive damage, and signs of Alien intruders.
{The sequel to MINES of SATURM).

SPECIAL XMAS OFFER £7.50.

FOR BOTH GAMES FOST AND PACKING FREE.

{Programs run on 16K & 48K machines. Offer walid till 31st.
JANUARY 198&3),

Send now for this fabulous offer, double saved on computer
quality cassettes, and desnamheﬁ by return of post (Ist. class
letter), you won't be disappaint

PLEASE SPECIFY ZX-81 or SPECTFIUM VERSION

Please make cheques etc, payable to:

SATURN DEVELOPMENTS LTD
37 Heol Dulais, Birchgrove,
Swansea SA7 SLT

COMING SO0N, sur exgiting 1983 catalague of Sinslair Software, SAE plase

SPECTRUM/ (-
NEWS FROM

Just received your Zx SPECTRUNMY No pont inloaking any
further—uwe have the products you nead at the prices you expect.

SP48 SP80

32K Memorgv extension 64K Memory extension
[giving total of 48k, Upgracieable to SPEO] [giving massive BOK)

£25 £50

Both the SP48 and the SP80 fit inside the Spectrum case, are fully compatible with all
Sinclair add-ons (ZX Printer, RS232, Microdrive etc.), are very o in ponver Consumption,
reqpuire No soldering, are eagy to fit and remove and carry our full guarantee.

)
Transfer your ZX81 BASIC L Ly
and machine code programs zx OQ OP]‘LI,/

and data onto your

st SLOWLOADE
£10

This superb piece of software enables your Spectrum ta LOAD programs from ZXE1 tapes
and automatically converts them o “Spectrumese’ ready for normal Spectrum SAVEINgG.

Send s.a.e. for FREE catalogue o ORDERS & ENQUIRIES

East London Robates. Finlandia Houwse, 14 Danrvwell Close, East Ham, London E6 48T Tel: 01-471 3308
Prices include VAT - Please Dok ff you requene VAT recept L
Piease rughime gl daiis ing Ouanity E P

PEP 45
I enciose cheque/PCH payable 1o East London Robotcs for TOTAL E
Mame; MO iss Adchness

UM SOLUTION

EAST LONDON ROBOTICS — THE O
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'The new Dragon 32
So well designed,
youll even
understand this ad.

If youre already a computer expert, may
we refer you to the box of technical specifi-
cations displayed opposite.

[fyoure not, may we refer you to the new
Dragon 32 Family Computer. A computer so
easy to understand, you won't understand
why all the others seem so difficult.

AndthenewDragon32 costsunder£200.

32K RAM FOR UNDER £200?*

When youre comparing computers, the
first thing you need to know is the size of
the memory. In plain English, the Dragon has
approximately 32 thousand units of Random
Access Memory:. (32K RAM for those who
prefer to be blinded by science.) This means
that the Dragons memory is at least twice as
powerful as its competitors:

Withamemory this powerful,theamount
of information the Dragon can store is liter-
ally vast. But the Dragon doesnt just make it
easy to store information. It makes it easy to
use, too,

USER-FRIENDLY?

You may have heard of the term ‘user-
friendly.’ Reverting to plainEnglishonce
more,thismeans simply thatthecom-
puter will go out of its way to under- /
stand you, rather than vice-versa.

‘The Dragon 32 is so user-
friendly, it practically licksyourhand.

You tap (literally) its vast resources
through a beautifully-designed keyboard
thats as easy to use as a typewriter.

On this keyboard, you type in a language
whichis surprisingly close to the English you
talk every day. The Dragon 32 will receive
your order. Under-
stand it. Send it to -~ ——
the appropriate
section of its
massive brain.
And then display
the appropriate
information on
your screen. All
before you can
say gobbledy-
gook:

DRAGON 32




SPECIFICATIONS

6809E MICROPROCESSOR. Pet, Apple, Atari 400,
BBC Micro,and VIC 20 still have the less powerful 6502.

32K RAM (as standard). At least twice the power of
similarly priced machines. Expandable to 64K RAM.,

EXTENDED MICROSOFT COLOUR BASIC (as standard).
Featuring; ADVANCED GRAPHICS (set, line, circle,
paint, print, draw, rotate and print using). '
ADVANCED SOUND 5 octaves, 255 tones.
AUTOMATIC CASSETTE RECORDER CONTROL.
FULL EDITING withINSERT and DELETE,

9 COLOUR, 5 RESOLUTION DISPLAY.
USE WITH ANY U.H.E TV and/or separate EA.L. monitor.

PROFESSIONAL QUALITY KEYBOARD.
Typewriter feel. Guaranteed for 20 million depressions.

PRINTER (Centronics parallel).
JOYSTICK CONTROL PORTS.

PRODUCT | & HE | == = = =5

= [Emdiae e el as
ol | S B s |
Z c= =

FEATURE S |2

PRICE £199 | £125 | £175 | £190 | £199 | £300

STANDARD :

i 32K | 16K | 8K | 3K | 16K | 16K

STANDARD

AVAILABLE

RAMFORHIGH | 26K | 9K | N/A [ N/A | 14K | 3k

RESOLUTION

GRAPHICS

EXTENDED

MICROSOFT - 1 T

Sl YES |[NO [NO [NO |NO |NO

STANDARD

PROFESSIONAL-

TYPE YES [NO [YES |YES |YES |YES

KEYBOARD

FIRE YOUR IMAGINATION,

Learning how to use the Dragon 32 won't
cause you to experience any problems,
Learning what you can useitfor will cause you
to experience something entirely different.

Delight. Surprise. Fascination. And
challenge.

'The Dragon offers a range of some of the
most popular computer games in the world.
From those celebrated space battles to mind-
boggling adventures in seemingly unfathom-
able dungeons and caves. '

As if by magic, a simple typed message
will command the Dragon to create your own
drawings. Then it will colour and paint them
in 9 colours.

And it’s clever enough to create virtually
any image you want - circles and arcs as well
as straight lines.

‘The Dragon will also play and compose
music with you, with a range of 5 octaves. And
it works with any UHF TV or PAL monitor.

LEARNING THROUGH PLAYING.

All of this makes the Dragon the ideal
machine to build your childrens interestin the
world of computers as they become increas-

_ingly more vital. School-children already
€njoy using computers.
The Dragon is the first computer
\ specifically for the family - so by enjoy-
ing yourselves at home, you and your
children cansoonbecome expert
enough to create your own programs.

&

BRILLIANTLY SIMPLE GUIDE.

'The Dragon is living proof that you don't
have to be an expert in computerspeak to be
an expert in computers. It comes with the
easiest-to-understand instruction manual
ever written for a home computer.

Every step, every explanation, is made
clear - even if youre a beginner. In minutes, it
will show you how to write a simple pro
Within hours, youll be fascinated. And from
then on, youll continue to be astounded by
the new world which the Dragon’s power and
versatility will open up to you.

See the new Dragon 32 in your High
Street. At under £200, it's not just the first
family computer. It also has all the features an
expert could wish for

Except perhaps the jargon.

DRAGON 32

The first familycomputer.

To: Jean Webster, Dragon Data Ltd, Queensway, Swansea |
Industrial Estate, Swansea, Glamorgan SA5 4EH.
Tel: 0792 580651,

Please send me further information about the Dragon 32.

| Address

Name I

| v |
| A member of the Mettoy Group of Companies. |




Now available from J.P. GIBBONS A.1.B.

{Author of The Best Banking Programs In The World!)

The PBS Bank reconciliation is
believed to be the first such program
to be available for the Sinclair ZX81
and ZX Spectrum

& AUTOMATICALLY MATCHES BANK STATEMENT ITEMS WITH TRANSACTIONS
RECORDED IN YOUR ‘PERSONAL BANKING SYSTEM",

= LISTS ALL DUTSTANDING ITEMS SUCH AS UNCLEARED CHEQUES, FUNDS
RECEIVED BUT NOT ADVISED TO YOU, BANK CHARGES — HIGHLIGHTS ALL
DISCREPANCIES. NO MORE 'SCRATCHING AROUND' TO TRY AND FIND OQUT
WHY YOUR STATEMENT BALANCE |15 DIFFERENT TO WHAT YOU EXPECTED.

s FUULL SEARCH FACILITY, ALLOWING ON-SCREN CORRECTION OF ANY ITEM.

« SAVES AND LOADS DATA TO AND FROM TAPE (ZX81 VERSION, AT DOUBLE
SPEED). EXCHANGES DATA WITH THE MAIN PBS PROGRAM, NO NEED TO SAVE
PROGRAMS.

» SINGLE KEY OPERATION — USES MACHINE CODE KEYBOARD SCAN FOR
SINGLE LETTER COMMANDS (ZX81 VERSION).

= EXTREMELY EASY TO USE. NO JARGON TO WADE THROUGH BEFORE YOU GET
STARTED. DEMONSTRATION PROGRAM INCLUDED.

» ALL ITEM LISTS, SEARCHES (WITH TOTALS), CAN BE QUTPUT TOQ YOUR ZX
PRINTER.

= FULL INSTRUCTIONS INCLUDED,

= UNIQUE AFTER SALE MAINTENANCE PROVIDED.

= OPERATES IN COMJUNCTION WITH THE "PERSONAL BANKING SYSTEM®
[FULL INPUT & CORRECTION FACILITIES PLUS AUTOMATIC POSTING OF
STAMNDING ORDERS ON DUE DATES AND FULLY DETAILED STATEMENTS).

S0 BANISH THE HEADACHES, MAKE LIFE EASIER FOR YOURSELF, SEND £15 FOR
THE PERSONAL BANKING SYSTEM + PBS BANK RECONCILIATION AND
USERS MANUAL,

EXISTING CLIENTS NEED ONLY SEND £5 FOR THE PBS BANK RECONCILIATION
WHICH WILL OPERATE WITH THEIR PRESENT PBS.

THE PERSONAL BANKING SYSTEM (AS REVIEWED IN POPULAR COMPUTING
WEEKLY — 1ST JULY) IS AVAILABLE SEPARATELY FOR £9.95 FOR CASSETTE &
USER MANUAL. ZX81 PBS OWNERS CAN ORDER THE SPECTRUM VERISON FOR
JUST ES.

PLEASE SPECIEY WHETHER ZX81 (16K} OR ZX SPECTRUM (48K).

Guaranteed Software available from:
J.P. GIBBONS A.I.B.
14 Avalon Road, Orpington, Kent,
BR6 9AX

Your PBS is never out of date!

€£ry
M|AICH{I[NIE] ~ [C]O[DJE]/
ZX Spectrum — ZX81

In 1981, ACS Software published ACSEMBLER and DIS-
ACSEM. These are now generally regarded as quite simply
the best assermbler and disassembler programs available for
the ZXEB1.

“The disassembler. . . is really fantastic.” AM., London
“| am very pleased with the assembler and I feel that you have
& reeal winngr in this program.” R.B., Gloucester
¥Your programs are first class. Looking forward to more.”

AL, Morway.
“ . . the single biggest step to praficiency in machine code
programming.” SINCLAIR USER

MNow, with the superior facilities of the ZX Spectrum, ACS
Software have done it again. Ultraviolet and Infrared are as-
sembler and disassembler programs that will extend your
Spectrumn. Look at the facilities that Ultraviolet offers:

Works entirely in decimal (no hex problems); all Z80 in-
structions correctly assembled; supports the pseudo-
instructions EQL, ORG [multiple ORGs allowed), DEFH, DEFW
and DEFS; code can be assembled at one location and then re-
located; allows alphanumeric labels of any length; full listings
of assemnbled code and mnemonics can be output to the
printer; full error trapping with faulty instruction clearly indi-
cated: comments can be included in the source file,

Sa now there is no need to be intimidated by machine code -
with Ultraviolet and Infrared it's child's play! Buy them from
the machine code specialisis - ACS Software.

ULTRAVIOLET - £7.50 INFRARED - £6.75

The [ntlomng programming aids are avaitable for (he 16K ZX&1 a1 £5.50 sach. SAE
for details. Prices include postage and packing for LK onders, overseas clants
please add appropriate postage

ACSEMBLER: DIS-ACSEM: ACS DEBUG: PROGSTORE: TOOLKIT

PRAOGMERGE fversion 21 TAPEKIT

PROGMERGE and TAPEEIT won't make 2 Specinum oul of your ZXBT Bt thiy wall
geve i some inbansting now facilties!

ACS SOFTWARE 7, Lidgen Crescent,
/ Roundhay
/‘_E"_ LeedsLSE 1HN
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SOUNDwithZX-~-81!

MAKE AMAZING SOUND EFFECTS WITH
YOUR ZX-81 i

gﬂ;pgpg,gs THE ZON X-81

# The ZON X-8] SOUND UNIT Is complelely self-contained ond

especially designed for use with the Zx-81. It just plugsin —
no dismantling or soldering.
% Mo power pack, batteries, leods or other exiros.
Wl

Manual Violume Confrol on panel — omple volume from bullt-in
loudspeaker.

# Standard 2X4-81— 16K Rampock or printer can be plugged info
; Z0N X-81 Sound Uinit without affecting normal ZX-81 operation.
Huge range of possible sounds for games or: Music,

Helicopters, Sci-Fi, Spoce Invaders, Explosions, Gun-shots,
Drums, Planes, Losers, Orgons, Bells, Tunes, Chords efc., or

‘

whatever you devise!
@ # Uses 3-channel sound chip giving programme conirel of pitch,
1 volume of tones ond noise, all with envelope control,

# FEoslly odded fo existing games or programmes using a few

simple “BASIC™ lines
FULL instructions with many examples of how 1o oblain efects ond the
programmes, supplied. Fully Guaranteed.

Access & VISA acoepied
Ring 0920 3182 for
Iimmadiate despatch.

L

I

Uintagh‘aph

L]

plot window.

IR

An essential aid to all computer owners with Plot, Draw, Draw to
a plotted co-ordinate, and medium/high resolution graphic
capabilities, VICTAGRAPH gives you a fully adjustable window
from plot 0,0 to plot 320, 200.

Higher resolution is possible by simple multiplication X2, etc., or
reduction by division. Plot 0,0 in each corner to suit your
requirements.

Place your drawing, tracing diagram etc., on a single sheet of
paper and position in the VICTAGRAPH, AND you are ready to
plat all the points quickly using the movable window AND easy to
read scale.

Made from high quality plastic sheets, 17" = 12" approx.

Ideal for multi-graphic resolution computers such as Atari etc. Not
suitable for Spectrum.

Total price £7.00. Cheques payable to: Victa Ceramics and
crossed. SAE for Details. UK only.

VICTA CERAMICS
6a BOW STREET, RUGELEY
STAFFS WS15 2BT.




MEMOTECH Explores the
Excellenceo

Access Barclaycard Holders ~
Pleasc ord

(0865 vad102

1'e 25 /g as I ec g 5% )l s2 W\ 72 ) 8a YL 5 WA
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MEMOTECH 2481 Plug-in Heyboard

Memotech’s Plug-in Z#i81 Beyboard

\

- L
2racs

E

@ Plugs directly into the back ® High quality typewriter keys e Complete with buffered interface
of your ZX81 @ Does notinhibit other add-ons @ Fast and easy data entry
® :“F‘-YS ga\fe durable Sinclair ® Automatic hold-down repeat ® Moveable between configurations
egendas

Memotech’s Memopak Range

current MEMOPAK 64K MEMORY EXTENSION
mempahs The 64K Memopak extends the memory of the ZX81 by 56K, and with the ZX81 gives 64K, which is neither

switched nor paged and is directly addressable. The unit is user transparent and accepts commands such as
10 DIM A(9000).
Breakdown of memory areas...0-8K Sinclair ROM. 8-16K This area can be used to hold machine code for
communication between programmes or peripherals. 16-64K A straight 48K for normal Basic use.

MEMOPAK 32K and 16K MEMORY EXTENSIONS

These two packs extend and complete the Memotech BAM range (for the time being!) A notable feature of the
Centronics
Interface

32K pack is that it will run in tandem with the Sinclair 16K memory extension to give 48K RAM total.

MEMOPAK HIGH RES GRAPHICS PACK g
HRG Main Features — # Fully programmable Hi-Res (192 x 248 pixels) » Video page is both memory and bit
mapped and can be lotated anywhere in RAM. * Number of Video pages is limited only by RAM size (each
takes about 6.2K RAM) = Instant inverse video onloff gives flashing characters * Video pages can be
superimposed ® Video page access is similar to Basic plot/unplot commands » Contains 2K EPROM monitor
with full range of graphics subroutines controlled by machine code or USR function J

MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE )
Main Features — e Interfaces ZX8l and parallel printers of the Centronics type * Enables use of a range of dot
matrix and daisy wheel printers with ZX8| = Compatible with ZX8I Basic, prints from LLIST, LPRINT and COPY
= Contains firmware to convert ZX8| characters to ASCIl code = Gives lower-case characters from ZX8l inverse
character set

e coming soon“ : Please make Please send me Price Mo Total :
h blat
RS232 | S2UsPayabelo [ ypamessrorcinovat © o] | ]
Interface ! memotecn 32K RAME43.43+06 52 VAT g9 | | ]
S 1 Lid. 16K RAM£26.00 + £3.90 VAT | e | i
n'g_'!h:;“? - HAIG £52,00+67 80 VAT £59.60 [
1
apie ' _ CENTRONICS LF £34.70+£5.20VAT £39.90 i
| PleaseDebitmy [Fyprynrr el KEYBOARD, Price £43.43+86.52 VAT £40.95 :
i Access/Barclaycard - !
1 account number Packaging & Postage £2.00 peruni (UK), £3.00 (overseas)
i s = .
1 TOTAL ENC
: T ———
&R, Branton & G.A.C. Boyd 1982 |
1 siGuATURE _ HAME
We regret we are as yet unable to accepl orders or :
enquiries concerning the above products, but we'll lst you  y aporess GaTe

know as soon as they become available. B e e e o o i e s Yot e

We want to be sure you are satisfied with your Memopak — so we offer a 14-day money back Guarantee on all our products

Memotech Limited, 3 Collins Street, Oxford OX4 1XL, England Tel: Oxford (0865) 722102 Telex: 837220 Orchid G
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ZX Spectrum
20 Programs £6.95

The ZX Spectrum has brought advanced
computing power into your home, The
Cambridge Colour Collection, a book of
20 programes, is all you need to make it
come alive.

No experience required. Simply enter the
programs from the book or load them from tape
(£2.95 extra) and run.

Amazing effects. All programs are fully
animated using hi-res graphics, colour and sound
wherever possible.

Entirely original. None of these programs has
ever been published before.

Proven Quality. The author already has 30,000
satisfied purchasers of his book of ZX81 programs.

Hours of entertainment
@ Lunar Landing. Control the angle of descent
and jet thrust to steer the lunar module to a safe
landing on the moon’s surface.
® Maze. Findyourwayoutfromthecentreofa
random maze.
@® Android Nim. Play the Spectrum at the
ancient game of Nim using creatures from outer-
space.
@® Biorhythms. Plot the cycles of your
Emotional, Intellectual and Physical activity.
Some would say this is not a game at all.

Improve your mind
® Morse. A complete morse-code training kit.
This program will take a complete beginner to
R.A.E. proficiency.
® Maths. Adjustable to various levels, this
program is an invaluable aid to anyone trying to
improve their arithmetic.

Run your life more efficiently

@® Home Accounts. Keeping track of your
finances with this easy-to-use program will
enable you to see at a glance where the money
goes and plan your spending more effectively.
® Telephone Address Pad. Instant access to
many pages of information.

® Calendar. Displaysa 3 month calendar past
or future, ideal for planning or tracing past

events.

ORDER FORM:

Send Cheque or P.O. with order ta:—
Dept. C., Richard Francis Altwasser, 22 Foxhollow, Bar Hill,
Cambridge CB3 BEP

Please send me

O Copies Cambridge Colour Collection Book only £6.85 each.
O Copies Cambridge Colour Collection Book & Cassette
£9.90 each

Name: - e
Address:
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« . K. GREYE SDFT\QJ’ARE LTD
”'i'E ,“}'E,'_,’ 'L?EP IIEE,H | i’ﬂ:h r" "’t Ff !'_i'f I'T‘SUEE

“Without question the finest machine code games available
J.N. ROWLAND Product Manager for W.H. SMITH.

'\

"/—GAMEE'I'APE 11or 1K only £3.96
10 Games incl. ASTEROIDS, UFD, CODE, BOMBER,
GUILLOTINE, KALEIDESCOFE, ate.

PROBABLY THE BEST VALUE 1k TAPE AVAILABLE.

Wea've done in 1k, games which some of our compeamnmions
requite 16k o dol

GAMESTAPEZ2for 18K only£3.86
*STARFIGHTER Superb machine code Space Battle. Set
against a background of twinkling stars, with stunning
explosions — if you can hit tha enemy|

PYRAMID Can you move the Pyramid? Make a mistake and
itwill collapsel A Thinkers game.

ARTIST The ultimate Graphic Designers aid. 8 Directions, 10
Memories, SAVE, COPY, RUBOUT, CLS, etc.

GAMESTAPE for 18K only £4.85

*CATACOMBS A Multi-Level Graphics Adventure. Each

level can contain up to 9 Rooms, 8 Passages, 7 Monsters,

Food, Gold, Traps, Phantoms, am Exit (to the next level], y "'_-;-
and there's an infinite number of levels. !
NOTE. . . . This is NOT one of the necessarily lmited text #‘L‘.

Adventures as sold elsewhere. Learacoman
“An excelent sddictive game which wall keep you amused

for howrs”. .. . COMPUTER & VIDEQ GAMES.

GAMESTAPEdfor18K____ = only £4.85
3D MONSTER MAZE The Game to Top All Others.
Unbelievable Graphicsl Can you find '\fmr wiay through the
Maze? The EXIT is there somawhere, but then sois a T.REX,
and i3 after YOU! Al in 3D (the T.REX will actually run
towards you in full perspectival), you've never sean anylhang
like this before!
“30 MONSTER MAZE is the best game | have seen for the
ZXE1" . . COMPUTER & VIDEO GAMES
T had o choose just one proprmm 1o impress an audience with the capabiities o\f
the ZX81, then JK. Greye's 30 MONSTER MAZE wouwld be the one without doubt™
2o ZX COMPUTING.  “Bollant, baliant balant!™.,. POPULAR COMPLUTING WEEKLY

GAMESTAPEGfor 16K onlyE4.95
*3D DEFENDER The Ultimate Space Game. Super fast
Machine Code 30 version of the Arcade favourile. You have
10 save your home planet from the marauding Alien Spacecraft.
Thiz i= all in 3D, your viewscreen shows you the view out
of your fighters cockpit window. The backdrop moves when
you tunn, or fly up or down (8 flight directions), just as if you
were really flying itl But then YOU ARE] The Enemy Saucers
will actuglly zoom towards you in 30, and shoot you if you ler them! Your display
includes Score, Shield Strength, Altitude, Prosamity, Foresand Radar and your viewscrean,
which shows your rotating home planet, backdrop of Stars, Meteors, Explosions,
:I::samd? Elasts, your Photon Beams, up to 4 Enemy Saucers and of course its all in
ull I

“Another 30 winner",

SINCLAIR USER

only £1.96

*BREAKOUT Super Fast Full Screen Display Game. Your
all time favourite with an added twist. See how much Money
you can win and watch the pounds convert to Dollars. All

Fel g i Machine Code for Fast Action with 3 Speeds, 2 Bat Sires
and three angles of rebound! The best BREAKOUT around
and at this price you can't go wrong!

WHICH MICRO & SOFTWARE .H‘EWE_I-&;}

\"_'rhabesmff:sk:‘nd".................

GAMES MARKED *® INCL. MACHINE CODE.
Prices include VAT and UK. P, & P.
(Add appropriate Postage on Foreign Orders). Cheques/P.0.5 to

J.K.GREYE SOFTWARE LTD

Dept ¥C 16, Brendan Close, Oldland Common, Bristol BS15 6QE

CREDIT CARD SALES: FOR INSTANT DESPATCH, BY PHONE ONLY
TEL: 01-930-8232 (% am - T pm)

If you prefer te see before buying, our range of GAMESTAPES
are stocked by the following stores,

BUFFER MICROSHOP ______ 374A Streatham High Rd., London SW16:
GAMER___ 24 Gloucester Rd., Brighton;
GEORGES _ — 89 Park St., Bristol, Avon;
MICROSTYLE _ 29 Belvedera, Lansdown Re_, Bath, Avon;
MICROWARE e 131 Mefton Rd., Leicester;
SCREEN SCENE _ 144 St. Georges Rd., Cheltenham, Glos;
WH.SMITH______ Dver 200 Computer Branches;
ZEDXTRA 5 S5chool Lane, Kinson, Bournemouth, Dorsat:

TRADE & EXPORT ENQUIRIES WELCOME




South London’s Largest

MicroComputer
Centre

ATARI 400

FHERRIPRRRE R RRRRRRRARVIALY

5K £154.95 1 21K £199.95 l

Vic Cassette £44.00 Vic Disk Drive New
Vic Printer £229.00 Low Price £299.95

Commodore 64

64K Colour Computer
in stock now £345

Now in stock
with range of software

Sinclair ZX81

Now available
£49.95 with free programme.

Over 900 software programmes
always in stock. We carry probably
the widest range with continuous
demonstrations.

|

Top Cash Prices paid on Second
Hand Equipment or Part Exchange
Welcome.

3 Eden Walk Precinct,

vm m Kingston-on-Thames, Surrey.

Tel: 01-546 8974

16K £189.95 ‘ 32K £249.95 ‘
Less Basic

Basic Cartridge £34.90
Atari800 16K inc. Basic £499.00
Atari80048K £569.00
Atari410Cassette £49.00
Atari810Disk Drive £299.00
Atari822 Printer £199.95

plus every Atari accessory.

EXCLUSIVE:

New for Atari — Percom
Double Density Disk Drive.
174K Per Diskette.

On demonstration now!

Now available*
EMI Submarine Commander.

EMI Jumbo-Jet Lander.
Incredible Games for Atari.
__*from November 8 :
Mail Order — send for our |
comprehensive list

N
Access! W
1 - e B
Instant Credit  Barclaycard T |
Aua”able g E i "dp o/
subject to status = //E. ,.n".aﬁ:’;”d;“i;’r
AR Hll'_'iﬂc'l“i'_ﬂ.!._ﬁ PREECINGT
| H = \_-7\3-
) 15/ VISION
| |__ lf:lﬂ-ﬁ-ﬁl'f/-( m
— - LY
WY
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Meet an ln\rader up closel
And play Adventure, Chessor any of 26 more
programs, plus tips and hints, all in book OVER THE

SPECTRUM £6.95.

Hop your way through the nig htl
Thisis theway to learn SPECTRUM MACHINE LANGUAGE
FOR THE ABSOLUTE BEGINNER. Includes entire
original FREEWAY game. Great book value at £6.95.

SPECTRUM

Programs from books now available on cassette.
QOver 9 programs on each cassette!

over The Spectrum Cassette 1 £5.95
over The Spectrum Cassette 2 £5.95
Over The Spectrum Cassette 3 £5.95
Programs From

Spectrum Machine Language £5.95

VIC 20

Programs from books now available on cassette.
7 programs on each cassettel

ViCInnovative Cassette 1 £5.95
ViCinnovative Cassette 2 £5.95
ViCinnovative Cassette 3 £5.95

Prices include VAT

MELBOURNE HOUSE PUBLISHERS
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is there Ilfe after the Alien
Overun?
you'll find out inClifford Ramshaw’s book VIC
INNOVATIVE COMPUTING-undoubtedly one of the
finest collections of BASIC programs. Only £6.95.

Talk to your Spectruml
Why is this man smiling? You will too when you read
Dr. Logan's book UNDERSTANDING YOUR SPECTRUM.
The definitive guide for only £7.95.

Unconditional Cuarantee

All Melbourne House cassette software is supplied on high quality cassettes
with attractiveinserts, Full instructions are provided and the cassettesare
unconditionally guaranteed against malfunction.

Orders to: Yc12
Melbourne House Publishers

131 Trafalgar Road, Greenwich, London SE10.
Correspondence to: Glebe Cottage, Station Road, Chedding-
ton, Leighton Buzzard, BEDS LU7 7NA.

Pleasesend me .
(please add 80p for Dc:st and pack]

Address A e IR R L e o




£

Whois he? Darae YOU challenge him?
Risk high stakes and pit yous wits
aganst the chess Qame with pgr-sanality.
speach and devastating chess skills.
THE CHESS PLAYER costs less,
while offering you more
skil—booating enjoyrment.
Faatures: S skil levels, analysis, coples
display andallmoves to printer ar
screen, colour or B & W display, save
gamea a8t any point,
Personality & speach:
Addspeech or mUsc to you programs!
Inresponse to mMmassiva damand, we have
released SPEAKEASY for your own use
and enjoyrment.

Simply record your sound onto &
cassecte and play it into your Spectrum
via load. The signal may then be edited
and replayed on command from your

N\]‘i RA V[/V

Features 4 alen types, ORI ZX81 GAMES:
random saucer points, 2ncd
attack wave mutant.
exploding gliens, bonus base
S0.000 points, left-right &
fire, Sound effects and colour.

= 2

_:,:i Quicksilva's 1st level twa
—garme. The best space/time

4,‘“-:?;,.'.;.7 adventure of B2, =

}f:igh S'E.veed graphics cormiaineg
with elecerifying space t\-l
adventure makes TIMESATE
the garme of all garmes.

Foil the ruling aliens by
traveling back cthrough tirme
and blasting out their horme
planet. Fight 30 space battles
OnYoUr journgy, seeking the
Lirme gates that lead to year
zaro and the salvation of the
Furman race, -

Featuras: 40, High speed
graphics, versatile scanning,
status and battle cormputears,
land & take—off from rmany
planets, time-travel, 5 skill
levels, score & rating plus
‘\free training pragram.

WWHAT THEY Sax ABOUT

“.amazing, fantastic!..” [P.EWW]

“..just like the real chingl...” [C & V.G

Basic or hM/C program. \Q:E.‘ s E TEFC
MO EXTHA HABDWARE REQLIRED! el ! 1! a e Fian “
. metecr types, 2 saucers, -very good.™ ".addictive game..” [C&M.G]
Edward de Eono s Classic full screen wrap-around, i FE =_—
= | . ; 350 I: ; \ bornus ship every 10,000 ...Better than arny other arcade game
impie rules and complex strateges points, amazing explosions, I"ve I
rmake the L-GANME an assential for = B seern. i Syuc)

EvEryone,
Also ncludes CUCSTaENCng and complisve
[ versions of Mestermind & Pontoon.

AE featured on T.WV. in Edward de Bong's
Thinking Courss, 4
I_—EAME REACHES THE BITS OTHER
G-&Va DOM'T "I'ClLJCH'

SPECTRUM GAMES
y 4Bk £495 [
Timegate m/c 48k £ES5 * [
The Chess F'Ia--EP m/c 49k EE E!E I_'_.
Spa
Meceor
L-Ga

*THESE GAMES INCLUDE SPECIAL SEASDNAL DISCOUNTS, ORDER NOW
ANDGET FREE KEYBOARD OVERLAY!

left-right-thrust-fire &
hyperspace, sound effects
and speech

"Lnicest games I've played on the ZX81.
All the tapes were impressively packaged...”
[Which Micro & SH.|

P e g b o
Addras:

Send ordsar to: GUICKSILV A, DEPT 8FE , SE NORTHAM ROAD, SOUTHAMPTON, SO2 OPB




.AND NOW?
Spectrum workstation

ZX81 Workstation...

£16.00

plus £2 postag®

Extras: ’
OniOff swith €2,

base £3.59:
N.Eﬂk',‘e' £3.5

... is a stylish and ergonomic
plinth for the ZX81. It raises and tilts the TV to avoid
eyestrain, holds the 16K RAM in place and hides the

Following the success of our ZX81 plinth we have introduced a

wiring and power supply. This very professional unit workstation for the Spectrum. This stylish ABS plinth raises and
costs £15, a built-in power switch is £3, plus postage tilts the TV for better viewing whilst angling the Spectrum and

at £2.00, inc. VAT. making typing easie-_r_ The PSU is hidden m'n:_iemeath, the pri!'ﬂer
Peter Furlong Products, Unit 5, South Coast Read Industrial and cassette may still be used, and a matching, stackable unit for

IMicrodrives will be available.

Estate, Peavehaven, Sussex BNS 8NA. Peter Furlong Products, Unit 5, South Goast Road Industrial Estate,

Telephone 07914-81637 for C.0.D. and Credit Card Sales. Peacehaven, Sussex BNO BNA. Tel.(07914) 81637,
WOW ! only M
- S
“"CHATTERBOX" i

lincluding integral software enhancement) COMPUTOR COMPONENTS,
= GRAYTHORP IND. EST.,
# allows you an infinite vocabulary HARTLEPOOL,

* important educational tool at home

Eﬁ * .ifmpruvas your games dramatically! CLEVELAND. TS25 2DF
* free beginners documentation
= * quality designed plug in cartridge (0429) 72996
g * sarious uses and fun for the family
* uses sophisticated hardware but is
N very easy to use eg: HH1/EH/EL/OW/— MOTHERBOARD ;
[ 9} HE-LL-O! —_ 00
&5 3 SLOT expansion
o HIGH SPEED MICRO SYSTEM at this price you must buy one with
o — all the exciting cartridge units available.
- * inmgril_l operating system ;
- o pii R £129 g9 Srofessionally cugincercd
* to store loads of games and files and e
H running 20 x faster than audio tapes ([H{//H eserile ﬂ/
* floppy disks £££] T
<) We offer the % price alternative you will need for storage. prodicts
= Mo waiting or hassles, easy to use. /’?}.—“ your
> oy
= COMPARE PRICES —— 3
MEMORY
A VIC 20
°16KDRAM 5 5%  SOFTWARE
©8K STATIC RAM ﬂ}ﬁ’o > 6
o 3K STATIC RAM The highly acclaimed range of MR. MICRO
: A ; software available from us on micro cassette. see nex' p“ge
plug in cartridges for using
those 16K quality games DON'T HJ?.NG AROUND!
you have heard about. Phone, write or order NOW
See us on STAND |08
Prices excluding VAT at the Northern Fair
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enn®  KEMPSTON (Micro) ELECTRONICS
N ZX SPECTRUM HARDWARE

We are proud to announce that we have developed
for the ZX SPECTRUM a new 24 line programmable
peripheral Interface using MOS technology with
the following features: —

¢ 3 x 8bitports

® Port mapped, using IN and OUT commands

® |/0 via 16 pin DIL sockets
® |/0 also via 28 way edge connector

eCan be used in BASIC or Machine Code

The port is available fully built with a detailed set of
instructions and control applications. The port can
either be used with out motherboard, thus allowing
a further card to be used, or with a stackable
connector. Either way, it means that Micro-Drives,
Printers, etc., can still be used with the port.
Please note that this is DEFINITELY NOT a ZX81
MODIFICATION but an exclusive design for the
new ZX Spectrum.

Your namea
Your addrass

ZX Spectrum PPlport.........f16.50 e wsmveescom B s

ZX 2 slot Motherboard. . ... ... £16.95 l = 5

ZX Stackable connector...... £ 5.50 I = e — '
All prices inclusive of VAT, but postage must be added at 70 pence for a Quantity Description Unit price .Amn-un:._
single item, 100 pence for 2 or more items. Available by mail order only. LA M A E1ED
Cheques, P.0’s made payable to: | Lo Motharboard E:,:ﬁ

KEMPSTON (Micro) Electronics i = = o
60 Adamson Court, Hillgrounds Road, Kempston, Bedford MK42 807,
Please allow 21 days for delivery. S.A.E. in all correspondence.

] G T 0 e e o I et O e T S e B B o e ‘ L R
3 B B 5 +
‘IMPORTANT”‘ ANNOUNCEMENTS OB EREBREE: 3
++t++ +-:1_.+.|_-._ uai-r-s.--- o4 ....i
5 6 5 5 5 4 0058 0 3 0 :
= L L ‘|" =1
+ +\.fIL :[H‘r’ BASIC COMPILER-Produces true :;50? cmm. + By
-+ =4+ Subset of BASIC supports all floating point eperations |~ -l-+ iy
. +Compiler listing opticnal if you have memory{8K cxp. ] bt R by "-C‘Q% -+
/ +Req 3K/BK expander £15.95 - Tf.ﬂ, : +
4 _.I_I'-'l‘\' JOYSTICK DRAWIMNG- Paintbrush for VYIC HMULTICOLOQUR t:- !"\‘, _. _______i
mode pictures., Requires 3kf8K expander and a joystick -
] iz £ 9.95 3
"""+:C|E'l*'||\-('i'- super graphics packogqe adds 1B commands H
l‘___II..n VIC BASIC. Plot 152x160 points.Hires & multicolour i
L L. modes on same screen: Text & graphics screens, Save/ +
-+ Jdoad pictures to/from tape. Heq 3K/BK expander.Sample - +
s & user's manual [17.95 ',J._ + 4
+VIC VIGIL- Interactive Cames Lanauage- Program your £:+
i_rw' ot play the % games included. With &0+ powerful _nj
+_rf.1rr::h¢"|c|:..l'.1:>\. tu learn,has colour & sound Reg 3K/BK T+
+_.-.-L;:-.~.-u1r-:-_ Complete with users manual E25%.00 j 1
H
i-.u BFIPER THE HUSIC MACHINE- Simplest way to compose 1'11 ] j
conduct & play music., Complete control of rotes, e i
stz rlume, repeats.tempa. Sample compoasiticns & users 5 B IT‘L i m £ [ s
Il'nlll al |1 e +1 j
L T J.'LI!I![I;:||11114_L = e
i{l T! ILIE The above are just a selection I III ! I j
,: T e e e -—_;E‘om our new catalogue of VIC NEW DEAL FOR SOFTWARE MJ;HORS;‘ e :.|.
:L_ We are proud to anncunce that in addition i our | | | software -Send a large sae MMIEEI0 are now, arceping s shle TN =l
,—“mmg range ol quality soltware MR MIGRG n¢.-;1“1_'f°r YOour copy. eolour computer. Ouf. deal can mean I.en lo one 44
T offer the full range of products detailed in the SPEC-"'"‘ —T T TT == = 4= hundred times the earning polon.tnatrhar-.-m, would gel 4. 4
| TRUM COMPUTER GROUP'S adveriisments (in this + 24HR. TELEPHONE ORDERING + plestiant ELUE wo oflar Agciiona ponellis suchias 1o
| issue). Our new retail shop will be open NOVEMBER + SERVICE. with ACCESS or '+ Raipminl ke, chEcougibe; Spes il Commeslons: [l
f—rm : ; = + VISA. Ring D61-728-2282 -+ advice, prolection and imporiant access to UK and 14
S oot forwaiato sasie you e * or send a cheque of + WORLDWIDE MARKETS. Send us your work loday =4
T T+ | + 1 postal order. All prices ¥ for an immediale reply. Your hasd eHons desen 1o be T4
— I [ 3
| [+ | + 1 lnclude VAT & postage. " freis Bt H

MR MICRO LTD., 69 PARTINGTON LANE, swinton,
GTA. MAMCHESTER M2T7 3AL. 4

(I 0 T e e o | lF"'I!IIifI"
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Push your Sinclair to the limit
UTILITIES

TOOLKIT
string finding and replacement. £5.95

ZX81/SPECTRUM
ARCADE GAMES

ZX INVASION FORCE
(ZXB1)

Mine powerful new functions for
your ZXB1 (including re-number
lines (goto, gosub), program merge.

3 INCA CURSE
EL.E-h'sED (Advanture B}

w\l Use your skill to fire through SPEC BUG UST R In a jungle clearing
@_——""—‘ the energy band to destroy A30in1machine code tooland disassembler J for 4BK M }'C‘U_CO?"IE g-Cl'Igﬁ‘? 6]‘2
the menacing alien ship — for your ZX Spectrum, £6.95 SPECTRU T8 %C‘r‘?m”isgman o ple.
£3.95 ZX BUG yailenle o= o
| y . syl ay enter, collect the
SPEC GALAXIANS A30iIn 1 machine code tool and disassembler __‘_’_,..-—-—"‘—._ treasure and escape
--"/ SPEC INVADERS for your ZX81. £6.95 alive. But beware!
@gf"” SPEC GOBELEMAN Includes a cassette save routine, £6.00

SHIP OF DOOM (adventure ©)

You are unavoidably drawn to an alien cruiser.
Can you reach the control room and free
yourself? Or will they get you first? Includes
a cassetle save routine. £7.00
ESPIONAGE ISLAND (adventure 0y
While on a reconnaisance mission your plane
loses control and you are forced to land.

Can you survive and escape with the island's
hidden secret? £8.00

PLANET OF DEATH (Adventure A)
You find yourself stranded on an inhabited
alien planet. Can you reach your ship and
escape? £5.00

HEDUC%DTO ZX FORTH

£29_ Supplied on cassette

with edilor cassette,
user manuals and keyboard overlay. ZX Forth
combines the simplicity of basic with the
speed of machine code

A
GREAT
CHESS
GAME FOR
YOUR ZX81
OR SPECTRUM'
ZX CHESSI

Very popular machine code program, with six
levels of play and an analysis option, Available
farZ£81. £6.50

ZX CHESS I

Anewimproved version, with a faster response
time, seven levels of play, analysis optionand in
additiona recommended move oplion. £9.95

ZX 1K CHESS
An incredible gamein 1K foronly £2.95
SPECTRUM CHESS now only £9.45

SPECTRUM

VOICE CHESS

This incredible program lalks you
thraugh your game.
It1ells you its move, recommends a mave, and
contains arange of lacetious comments, The game
is Dased on the highly successiul 2X Cness Il and
15 offered at the Christmas offer price of £5.95.

These three exciting high-
speed classic games
incorporate hi-resolutiongraphics and
sound to bring you the best in arcade
action at only £4.95 each (16/48K})
-"'_/ SPEC FROG 5/SHOWDOWNM
(16/48K)

N Hop across the dangerous
__,,.--"' road avoiding the lethal cars,

then lorries. Go back to the
wild west for a gunfight battle amongst
cacti and wagons. Features include
western music. £4.95

—.___4--""' NAMTIR RAIDERS (ZX81)
High speed, quick action
NE. arcade game with four
_,../" separate groups of attackers,
£3.95

Galaxians and Gobblaman also available for ZX81 at
£3.95 pach.

THE ULTIMATE ADVENTURE FOR THE
SPECTRUM/ZX81 for only £9.95

Improve your machine
code programs with this
new 48K Spectrum

Assembler

Just released by Artic, this new professional
quality assembleris also available for 16K
Z¥B1 and features: —

= Word-processor-like text editor, = High-
speed, versatile lwo-pass mnemonic
assembler with labels and detailed error-
trapping. Will assemble to any address.

= Essential support facilities such as
memory-edit, register inspect/modifly and
search for de-bugging. * Full output to
ZA-printer. = Memory-status

report and comprehensive
user-manual, ONLY

£9.95

Your eccentric father has
left you £10,000 in his will.
In order to claim your
windfall you must solve twelve clues and gain access to a bank
account in which the money has actually been deposited. Be the
first to crack the puzzle and the prize is yours! Plus you will win
two tickets to the city of the secret KRAKIT™ vault location. The
prize money is increased weekly. A telephone number will be
supplied so you have the opportunity to find out just how much
you could win.

DON' T MISS YOUR CHANCE TO WIN A FORTUNE!
ALWAYS AHEAD WITH ZX81/SPECTRUM SOFTWARE | ™4 STziost 2ages sk iavnse

Cheques & P.O. mada payable 1o Artic Computing Limited. Dealer enguiries welcome, | = mani) A I Please supply. .....
Please state whether your order is for ZX81 or Spectrum. Send S.AE. (6in x 3in) for catalogue. _ VISA
e ]

T ARTIC COMPUTING LTD. !

& )-_( 396 JAMES RECKITT AVENUE,
@ = HULL, N. HUMBERSIDE, Yc 12

RULES AVAILABLE
FROM ARTIC

*SPECTRUM CHESS 48K
. . - -

Cheque for total amount enciosed

Mame

Address
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WHAT PEOPLE ARE SAYING ABOUT OUR . . .

BBC MICRO GAMES

“.. .| bought all your tapes to date " .. .| was very impressed, not only “ ... | must congratulate you on
far the BBC Micro and | think they with the cassette, but also at the your MUTANT INVASION cassette. |
are just super, especially STAR TREK, speed at which it came!” have had it for two weeks now and it
and the sound effects in CANDY — R.L.. Cheshire s really superb. Incidentally, | have
FLOSS really made me sit up! Well beaten your high scora of 4,500 —
done and keep tham coming”. mine is 7,5801"

J..5., Paisley

— 5.L., Berks

AND NOW LOOK AT OUR LATEST CASSETTES!

CASSETTE EIGHT
Madel A Invaders

Cassette Eight contains Model A
Invaders. A superb full feature

g - machine code teletext colour

graphics version of the popular

Casszette Nine contains Model B
Invaders. A superb full feature
adaptation of the arcade ‘Space

CASSETTE NINE
Model B Invaders

EY BLES  Lw

Invaders’ game in machine code

L R I~ R R - L = _
PRI Space Invaders’ arcade game and high resolution colour otttk L
el e for the Model A BBC Micro. graphics, for the Model B BBC b
e e e Choice of Invader and Missile Micro. Choice of lavader and =TEZEZiz
s T speeds. FAST, SMOOTH AND Missile speeds. QUITE SIMPLY & i
a5 = GREAT FUN! THE BEST.
‘ Only £4.95 inc. Only £6.95 inc.
Ll [T

Actual screen phot

Actual screen photo

NOT FORGETTING THE REST OF OUR FANTASTIC RANGE

FOR MODELS A AND B FOR MODEL B ONLY
" : Cassette Five: BEEBEMUNCH (arcade game). Our version of the
C L STA : s
g iChe andggrﬁglé tFBECB:-SGSa,ital'fgrtrilmgr?ggb::ii?qs:r:?e} jPacman‘l game. Tremendous version contain-
everyone is talking about! Only £5.95 inc. ing multi-ghosts, tempting fruits, superpoints,

screams etc. _ Only £5.q5 ine.
Cassette Two:  HANGMAN, KRYPTOGRAM, DICE, BEETLE, SUPER HANGMAN. The special feature is the
GRAND NATIONAL and MUSIC. Only £3.95 inc.

high-resolution animated man. Marvel at the
Cassette Three: MUTANT INVADERS (arcade game). Can you

detail of his clothing and witness his impati-
ence! Contains many categories. Only £3.95
destroy the Mutants before they destroy you i
with their radioactivity, Only £5.95 inc.

Cassette Four:  BREAKOUT (arcade game). Superb version,
skill levels, 1 or 2 players, Only £3.95 inc.

Cassette Six:

incl.

Cassette Seven: 3D MAZE. Battle against the clock to escape
from the maze, with the computer showing
your view in 3-D each step you take!

Only £3.95 inc.

l. J. K. Software

55 Fitzroy Road, Bispham, Blackpool, Lancs

OAKLEAF COMPUTERS 1o

Education Hobbyist & Small Business Computers

ALL CASSETTES AVAILABLE NOW FROM:
{All our software is available before we advertise)

',*’Make the most of
'your pocket computer

! new books. for DRAGON 32 |
1 101 program tips & tricks...._... .. £6.95 |
1 55 programs home/schoal/office... . £6.95 :
I color computer graphics _£7.95 |
Add 50p per book post & packing (max. £1.50)

| new software for SHARP PC1500
| World Exclusive! NEW Business Programs
from GEMINI . . Silicon Notebook £19.95

| Executive Suite (6 programs) .. . £2995
INew Idea. e Ideal Gift

£17.50 + £7.50 carr.
At last - no more tape-loading problems!
SHARP PC152 cassette tape recorder BBC &

.\ ilt f < ly £39.93 ¢
\Purpose built for computers only // DRAGO N
Send cash, cheque, Access or Visa Card No. Ask for our SO AR

New FREE pocket brachure. Trade enquiries welcome anytime! Please send

ELKAN ELECTRONICS (Dept. YC) . YOur remitance

to:
FREEPOST, 28 Bury New Road, Prestwich, Manchester M25 6L7 or telephone :lri;::?nl.‘:géﬁmﬁﬂ, GRANTHAM, LINCS NG31 SAD
061-798-76132 (24 br. service). See full list on Prestel 258-2022,

We specialise in pockets!

Computer
£399.00 + £7.50 carr.

Dragon 32 WYE
£199.00 + £7.50 carr.

Acorn Atom & BBC Twin User
Joystick Interfaces £13.95

{Please state Model)
Daktree Computer Workstation

I
I
I
I
|
[
|
I
I

Al prices include VAT
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Extend your ZX81 System:
Add Memory that won’t Forgetf

PRO SBFTRAR
EDF

B0 Ewweno (AgB)

* NEW * SPACE ADVENTURE ([Mode |] Machine Code - Model
B only (2]
Cur best selling game for the Atom now re-written and
enhanced for the BEC. Intriguing mixture of Space Invaders,
Maze and Adventure,

MIDDLE KINGDOM (Mode 7] Baskc & Machine Code. 2]
Original real time adventure with ower 300 rooms to find and
explore. Fight (or aveid!] the many different mensters and
retrigve the lost treasures of Hylem. Many differont scenarios
and characters.

SPACE INVADERS (Mode 51 Machine Coce. g
Fast action, full-festure varsion of this popular G, Cuit-
standing high resclution colour graphics plus sound.

REVERSI and GOMOKD (Mode 5) Machine Code. 2]
Rasgonse lied wunder one second for the first I levels. Many
features, graphic board, problom solving. ole. Baoth gomes
are very absorbing and challenging.

CAMES TAPE | (Mode 5] Machine Code. is
Moving Wall Breakout, Snake and Hunt are fast moving
addictive games, wvery colourful, Three quality games for the
price of one.

MICRO MAN [Mode 2) Machine Code - Model B only - Fast
moving, sxcellent colour graphics with sound, i&

* NEW * Mow available. Word Processor package only E19,395
Written in machine code for speed and versatility. Easy to use
with full on-screen editing and justification [(more wseful and
pewarful than a text editor], insert, delele. move, copy,
variable tab setting, margins plus many =ore features, Complets
with instruction manual. Large SAE for further details.

All programs supplied on guality C-15 cassettes.  All prices
are inclusive, mo extras. Buy any two cassettes and deduct
i1 from total. SAE for catalugue.

M software alio available., Space Adventure lnvaders,
Air Strike Only (6 each. SAE for details of our full range.

PRO SOFTWARE

ORI OEMNEFETMRIC
OO0O O EEERERFECOCOCOC
Ul[rlielr]r]L AL

RENOTRLEnm

« ADD YOUR CWHN SYSTEM UTILITIES

~ BUILD UP A LIBRARY OF MACHINE
LANGUAGE SUBROUTINES

w~ UP TO BK NONVOLATILE RAM

~ USE HMB11EP CMOS RAM &
OR 271812732 EPROM
24

w COMPATIBLE WITH +
16K BAM PACKS

INTRODUCTION

This masmony board is desgned to Bl the rarspantm 8K
Block of mamarny (irom B o 16K) noa ZXB1- 16K sysiem
Thia 26da &f Moy 5 an cdeal place |0 $506e, édher per-
mangntfy of tmporanly, MAching [AngUage. routings of
dala whach are ba be used by the BASIC systern. Such
routings could be, for exampis

fasi graphics routines

cusiom mathematcal or siatsiical funclicas
Singlar code! ASCH conversion labies

OO SCIMALTTR COMVETIOn oulines
ERIUD SRieng foutings

1D servicing routines foe contnol apphcations
& dise operanng (DOS) o other develapment Sysbem
SPOACh SETRGSS FOULRES

agditional BASIC commands

EPRCOM prograrmmeng and wely roudings

A SEMPSe FI0H SRR Fouling N0 prasdures 10 hsnng
utlilios on tape ang ncheded wilh e ki

The uie ol HMETIEP 2K CMDS RAM mamany IG5 wilh
TRt DWW LA PO SLIDEY FIBAAS TNDE FEUTRES S008e
in e FAM are nenvolaih — the FAM retaing i1s memany
wvar whan the ZXBT o swiched off or resel. Moneover, be-
ing FAM, Eha roulings. you sloafe @ thi Mimmory are sty
maodifisd. The lthium coll supplied with the board well main
Imin séficsgng resarva powar- for about ten monihe for 2K or
Tor abaul o menins e & fully papolifted Board. A con
NECID i MB0e Fvlaabls 107 an akemattar examal subply.

= £192
= INCL.VAT

Wigh ihis boasd i's no konger necessary fo place your
maching fEnguage rounes in AEM stiements, in gling
wariablos, or boyond ATCP You can buldd up a neskien]
Forary of mashin pies for wee by your BASIC system,

Once your Systen wikies and olfer machng anguags
routings ane estabished you can you ‘wish, replace the
E1IER CMOS RAk's with 2716 ee 2732 EPADM S

OTHER OPTIONS

Thesr DORAT SR DR (P DIOGRAMETID 10 OOCuly ANy ONe
ot four BK blocks of memory in the fret 33K, You can,
for peample, mocly 1he SINCLAIR operating syslam,
ARtgrulivedy thir Board can bé uted a5 Syttemiuses BAM.

ASSEMBLY

Complole Sted-y-Slep iISFUClions n a 16 page manual
mak assembdy of the board sasy. Construction laks be
Fewgn o and twg hoeirs. Thee Rt (piclured above] is com-:
e with 4 skdsrpened soldor-masked ponled arsud
Eaard. Al CRDACHONS. (RUISIONG, DANSIRIcAS, SoCRMS, oo
nectoes, megrated cecuils, and the lshium cell. The board
s supplied with ong 2K CMOS. 5115P.3 BAM — f willac.
etemeaale (s Mmose fod 8 10 of BE

. HUNTER ELECTRONICS, .
KEMNWAY. AAYMOKDS HILL, AXMINSTER, DEVON

SN Check of Moy oo 3¢ CF8.85 plus £1.95 shipping
and hanoling to the aness baow, The peinbed gl
Board witty thie mistrecton manual i avaratio separalaly

B EN0.00 post pasd

.
HL HUNTER ELECTRONICS, FO. BOX 5, AXMINSTER, DEVON EX13 5AS

M\%ﬂu
OUO0(s] nn CIEMECICIC
[_WAIL ORDERONLY |

Christmas Space action with .

SPECTRUM
STORM-FIGHTERS

. . . explosive machine code space action

JOYST !

ZX Spectrum /ZX81

FOR ONE JOYSTICK AND
INTERFACE MODULE

They come from deepest space.

An alien fleet whose skill is matched only by its ruthlessness.
They hide and manoeuvre in the cover of asteroid clouds . . .
showers of cosmic rubble that spell death on collision to the
commander of the lone space ship that protects Earth.

You are that commander.

In ane of the toughest challenges the Sinclair Spectrum can offer
your mission is to destroy the aliens and avoid the asteroids before
they destroy vou.

Your weapon is a twin firing laser canon. Double bolts of pure
energy that mean instant annihilation to on-target aliens. Its
responsive. Its fast. But only as fast as you are.

Put yourself at the controls. On the thrilling edge of adventure . . .
the STORM-FIGHTERS await you.

All machine code action . . . full colour graphics . . . full spund
sync . . . progressive difficulty . . . comprehensive scoring . . . high
vaétélelmothﬂ-ship . . . runs automatically on both 16K and 48K
models:

BUILT, TESTED & READY FOR USE

* NO SOLDERING, plugs into rear expansion port
between ZX and Ram Pack, Printer or Microdrives. §

* TWO JOYSTICKS connect via one interface module.

% NO SPECIAL PROGRAMMING, Joystick 1
operates as keys 5 to 8 through inkey instruction.

* IMMEDIATELY COMPATIBLE WITH ALL
CURRENT SOFTWARE using arrow keys for
movement.

| * INTEGRAL ‘FIRE’ BUTTON

FREE ‘Video Graffiti’ listing + full instructions.

Available on quality cassette atom £4.95

(post free in U.K.) from Send ADDRESS and CWO 10:

A.G.F. HARDWARE, Dept ¥YC,,
26 Van Gogh Place, Bognor Regis, West Sussex PO22 98Y

ITEM PRICE TOTAL

John Prince |

29 Brook Avenue, Levenshulme, JOYSTICK 6.99
M19 3DO INTERFACE MODULE 15.96

| i
: Manchester, | 1
‘ Zx Spectrum[] ZXx81[] Please tick | FINAL TOTAL '
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SPECTRUM GAMES

AIRPORT This could be ALIEN Search far the
anightmare! As a alien hiding inthe maze of
mamber af the airport air ducis on the spacecraft
aro ndstaff yourtagk isto Your only wedpon is 8

the succassiyl flarmethrowveér, 50

af an aircraft but progress carafully as
baware, thare are many suecess relies on Your
abstacles in your path! skill and judgemeni

16K programmesion cassette

CRABS Collect paints a5
you proceded through the
maze = but baware, the

erabs will be hunting you

Full animated instructions included with each game

ON ONE CASSETTE FOR ONLY £4.95

AVAILABLE SHORTLY

GRAPH'CS TOOLKIT 22 exciting MACHINE CODE

routines that give you control over your screen as never beforel

(ZX81 - 16K RAM ONLY)

Draw/Undraw

Foreground On/Off - UP, DOWN, LEFT,

Border/Unborder  RIGHT

Fill scraen

Reverse scrasn
edit line,

Frint position controls Seroli Facilities Onscrean/Offscreen

UPSCROLL,
DOWNSCROLL, Search and replace
Editprint - moves next RIGHTSCROLL, Sguare draw
PRINT position to first _[EFTSCROLL

Background On/Off

All these routines are in machine code for SUPER-FAST responsel GRAPHICS
TOOLKIT uses only 2K of your RAM and that includes space to load the

programmer's TOOLKIT described below.

ALL FOR ONLY £5.85 ($11.80)

an essential addition to your 16K or 48K Spectrum

PROGRAMMERS TOOLKIT

Provides the following additional facilities:-

Renumber — inc, GOTO'S, GOSUBR'S, RUN'S, LIST'S, LLIST'S AND RESTORE'S.

Search and List, Search and Replace, Free Space, Shrink — removes REM statements,
Delete — ramoves blocks of lines by single command,

This program is completely menu driven with prompts and performs full error checking.

FOR 16K OR 45K SPECTRUM - ONLY £5.95

GRAPHICS TOOLKIT for your 16K or 48K Spectrum

This will include:- Search and Replace Multiple Scroll Routines
Amributes Reverse  SguareRectangle Draw  pLUS MUCH MUCH MORE!!

FOR 16K OR 45K SPECTRUM — PRICE TO BE ANNOUNCED

ef‘ As reviewed in ‘ZX Computing’ August/Sept 82

CONO TECH 16K RAM PACK

We believe the Econe  No frills - just a reliable
and economical way to
expand your ZX81,

ONLY £20.55 ($39.95)

Tech is the lowest
priced 16K RAM
available.

PROGRAMMERS TOOLKIT

Renumber - including Hyper graphics mode All these routines are
GOTO's Fillserean written in maching code
and GOSURB's Reversa screen
Search and list Tape wait
Search and replace Fras space

FOR 16K ZX81 ONLY £4.95 (£5.80)

With advances in microtechnology we are now able to offer the

64“ RAM PACK Z2X81, yet having external dimensions

; S no larger than the 16K RAM.
Same quality as the 16K RAM below
but giving massive memory to your ONLY £82.95 (5119.95)

ZX81 GAMES CASSETTES FOR 16K

Lost Island = An adventure program

Games Tape || — 3 fast action machine code games
{City Bornb, 30 Banle, Gridball)

Battleships = You verses the computar!

OMLY £4.95 [59.90]

ONLY £4.95 ($9.30)
ONLY E4.95 (52.80)

SPECIAL CHRISTMAS OFFER — ALL THREE FOR ONLY £11.95 ($23.90)

As reviewed in ‘Your Computer” March 82

16K RAM PACK

Cuite simply the best  Compatible with
available pfus FREE printer

‘Alien Attack’ (7K N wobble problems
M/codel on cassette -  Geld plated edge
value £5.75 {$11.00) connector for gertect
Fully built, tested and  cantact with your ZX81
guaranteed. MNarmally despatchead
Uses existing povwier within 10 days of
supply (Min. 800 m.a.) recejpt of your order.

ONLY £26.50 ($49.35)

All prices are fully inclusive of
OWERSEAS CUSTOMERS PLEASE NOTE: ALl PRICES ARE AFPLICABELE FOR EXPORT, INCLUDI

elos't and packing.
G AIRMAIL POSTAGE. PAYMENT MAY BE MADE IN STERLING (IMONEY ORDER

AVAILABLE AT ¥YOUR BANK) OR YOUR OWM U.5.% CHEQUE. MADE PAYABLE TO JRS SOFTWARE. DESPATCH NORMALLY 7 DAYS FROM RECEIPT OF YOUR ORDER

19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3JU Telephone: (0903) 65691

PRINT OUT

“Life would be so much easier with an
Amber 2400 Malrix Prnter. .. .. 7

AMBER 2488
HRTRI PRINTER

L0 Ftljl-i!\-Ir‘ﬂ:r COST USING
FLAIMN PAFER
FITS EEC.DRAGOM,SFECTRUM
ATOMLTRS 268.1K161 VIC-20
AMD MOST OTHERS

excludinag MaT
SEND LARGE STAMPED
ADDRESSED EMYELOPE FOR
DETHILS TO:

AMEER CONTRALS LIMITED

Central Moas
Malworth Industringl Est.
Andouer
Houmpshire SF16 SAL
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B Plug in — no desoldering.
B Space bar linked to space key.

B Full travel keys. Six spare keys for
your own use,

B Case available to hold keyboard and
ZX 81 microcard.

.l 16K RAM pack clamp
supplied with case to
eliminate white outs!!

PROFESSIONAL
7X81 KEYBOARD

B All-you-need Keyboard Kit £28.95.
B Case only £15.00.

d.E COMPUTER KEYBOARDS DIV.

DEAN ELECTRONICS LIMITED
All prices inclusive of VAT, postage and packing. GlendalePark Fernbank Road Ascot Berkshire England
Please allow 21 days for delivery. Dial-a-leaflet 03447 5661 Telex 849242

MAZE DRAG RACE

DRIVE THROUGH A GIANT MAYE 9 TIMES THE SIZE
OF THE SCREEN PICKING UP POINTS AS YOU GO -

GSAVE IS AN EXCITING PACKAGE WHICH GIVES NEW

iy & ; b _ 1 LIFE TOQ YOUR ZXB1. QUITE SINFLY YOU CAN SAY
BUT WATCI OUT POR THE OTHER CARS, ROCKS, OIL GOODREYE TO TIOSE WASTED HOURS SPENT LOADTHG
AND TCE. A REALLY SUPERRB M/C CAME...£3.9% AND SAVING PROGRAMS -

KRAZY KONG GSAVE LOADS & SAVES 16K IN ONLY 29 SECORDS!

ALL HACHINE CODE VERSION OF TIE PCPULAR HOW? - HAY A COMBINATION OF S0PHISTICATED
ARCADE GAME. THIS PROGRAM [IAS ALL THE SOPTWARE AND AN AMPLIFIER / FLITER UNLT WIIICH
FEATURES OF THE ORTIGINAL AND IS EVERY BIT PLUGS IMN BETWEEN YOUR CASSETTE RECORDER AHD
AS FAST...vcas CI I S v oL THE ZX81.

FEATURES THCLUDE:

ok (= * A VERIPY FEATUE SIMILAR TO TUE SPECTRUM
" e TAH WRLITE INSTAHT MACHINE CODE WEITH - L
R TOU d WHICH ALLONS YOU TO CHECK THAT PROCRAMS IIAVE

; ) SAVED PROPERLY BEFORE UNPLUGGING.
* ABILITY TO TRANSEATE EXISTING FPROGRAMS 1IN
MIHUTES - NO RETYPING NECESSARY.

* HANDLES BQTH M/C AND BASIC FROGRAHS.
THE FIRST REAL COMPILER FOR THE #X8I. THIS SUEPFRDB

PROGEAM WITLL INSTANTLY THANSLATE BASIC PROCRAMS LIHTO THIS MEMARKABLE PRODUCT WHOSE USE IS SUPPORTED

SUPER=FAST MACIUINE CODE. BY MANY TESTIMONIALS COulS COMPLETE & READY TO
USE AND COGTS JUST £15.95% INCL.

MCODER OCCUPIES JUST OVER 2K ARl ONCE ERTERED ALL YD_U ¥» BG4I VERSION NOW AVAILARLE - £17.95 s+

00 I8 WRITE (OR LOAD) PASIC PHOGRAMS, RUN AND DE-BUG

T, THEN A STHCLE COMMAND WILL BRIFG HCODER INTO ACTION, SP4

PRESS A KEY AND WATCI AS YOUR DASIC IS5 REPLACED WITH FOUR SUPERB SPACE GAMES IN ONE PACKAGE

KACHLNE CODE MIICH IS AUTOMATICALLY STORED IN A REM STATE- INCLUDES TALLGUNNER, ALLEN, STAR TREK

RHT. AND SPACE DEFENDER.

SUFERB VALUE AT ONLY......E4.95
MCODER FAR OQUTPERFCTMS ANYTHING ELSE ON THE MARKET. :

WE GUARANTEE THIS PROGRAM WILL AMAZE YOU ! GHOST

oy MCODER HOW AND YOU'LL MEVER WRITE PASLIC AGAIN - GOBALE YOUR WAY THROUGH A
B P £1.95 MARE - GIMOSTS, PFOWER

PILLS ETC FIC.

VERY FAST...£31.95

«s THPORTANT - ALL TIESE FRODUCTS ARE FOR 16K 2XA1 ==
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BBC
MICRO
INSTANT
MACHINE
CODE!

Yes, it's true. Instant machine code from a good
subset of BBC BASIC. Type your BASIC program
into your model B BBC Micro, trigger the
compiler, and your program is changed almost
instantaneously into superfast machine code.
For £34.95 you get: Cassette version of the
complete compiler (along with a version of the
compiler for use with discs, ready for when you
upgrade, the disc version being dubbed on the
cassette after the cassette version); complete
compiler listing; extensive documentation and
instructions. The compiler was written by Jeremy
Ruston.

THE BBC MICRO
REVEALED

By Jeremy Ruston

. . .destined to become the bible of all BBC microcomputer
users. . .’ (Personal Computing Today). If you’ve mastered the
manual, then this book is for you. Just £7.95

LET YOUR BBC MICRO TEACH YOU TO
PROGRAM

By Tim Hartnell

. . .takes you further into the cloudy areas ofthe BBC machine
than anything else I've yet seen. ..’ (Computer and Video
Gamesl. If you're just starting out in the world of programm-
ing, then this book is the one for you. Forty complete
programs, including Othello/Reversi, Piano and a host of
dramatic graphic demos. Just £6.45

Interface, Dept.YC

44-46 Earls Court Road, London W8 6EJ
Please send me:

{ ) INSTANT BBC MACHINE CODE—tape and book—£34.95
( ) THE BBC MICRO REVEALED-Ruston—£7.95

( ) LET YOUR BBC MICRO TEACH YOU TO PROGRAM-
Hartnell-£6.45

| enclose £

SPECTRUM

Make the most of your Spectrum, with these
acclaimed books from the experts!

PROGRANMMING YOUR
ZX SPECTRUM

Tim Hartnell and Dilwyn Jones

More than 100 routines and programs, 230 pages, and value
for every Spectrum user. Learn how to make the most of
user-defined graphics (with a Pacman-like program,
DOTMAN), sound, colour, and such commands as ATTR,
SCREENS$ and BRIGHT. From the co-ordinator of the National
ZX Users' Club, Tim Hartnell. Just £6.95,

THE SPECTRUM
SOFTWARE LIBRARY

60 GAMES AND APPLICATIONS FOR THE
ZX SPECTRUM!

By David Harwood

Arcade games, intelligent board games, brain games and
utility programs. They're all here in this massive collection of
60 tested programs for the Spectrum, compiled by Interface
columnist David Harwood. Just £4.95,

Interface,

Dept. YC

44-46 Earls Court Road, London, W8 6EJ
Please send me:

( ) PROGRAMMING YOUR ZX SPECTRUM—£6.95
( ) THE SPECTRUM SOFTWARE LIBRARY-£4.95

( ) A sample issue of INTERFACE, the monthly magazine
published by the National ZX Users’ Club—£1.00

| enclose £




EDUCATIONAL SOFTWARE ZX81 (16K)
AND SPECTRUM (48K)

INTERMEDIATE MATHS 1: 6 teach and test programs. lnng Multiplication, Lomg
Division, Highest Commen Factor, Lowest Common Multiple, Fractions 1(+ & —I],
Fractions 2 ?){El— | B

INTERMEDIATE MATHS 2: & teach and test programs. Areas, Perimeters, Simple
Equations, Percentages, Sets, Venn Diagrams.

INTERMEDIATE ENGLISH 1: Meanings 1, Meanings 2 |harcer), Parts of Speech,
Proverhs, Similes, Anagrams.

INTERMEDIATE ENGLISH 2= Idioms, Opposites 1, Onposites 2 (hardaerl, Group
Terms, Odd Werd Dut, Spellings.

* “0" LEVEL FRENCH REVISION: 3 tesch and test Grammar programs, plus 3
comprehensive Vocabulary programs.

= 0" LEVEL MATHS REVISION: 1 teach and 1881 program; plus 2 programs using
genaratad questions from the 0" level syllabus.

= ARITHMETIC FOR THE UNDER 8s: Add, Subtract, Multiply and Divide. Numbers
are in large size type. 3 levels. Entry of answers with uniis first.

+« EDUCATIONAL QUIZ: 4 programs for the family. Questions on General Knowledge,
Reascning, English and Maths. All questions use RND function.

CASSETTES marked = are not yot avaible for the Spectrum. £4.50 per cassafte, or send
sae for catalogue fo!

ROSE CASSETTES
148 Widney Lane, Solihull,
West Midlands LB91 3LH

Our software has recefved good reviews in “Your Computer”, “Educational Computing™
and "“Sinclair User™ and is included in the MUSE Library of educational software.

 Lion Micro Computers

BRITAIN'S LARGEST SINGLE
MICRO USER GROUP
BEEBUG ==

THE

INDEPENDENT NATIONAL USER
GROUP FOR THE BEC MICRO

IF YOU OWN A BBEC MACHINE, OR HAVE ORDERED ONE, OR ARE
JUST THINKING ABOUT GETTING ONE, THEN YOU NEED BEEBUG.
BEEBUG runs a regular magazine devoted exclusively to the BBC
Micro (10 issues per yearl. Now 36 pages.

Latest news on the BBC project.

What you should know before you order a maching.

Members” discount scheme on books and hardware.

New pragram listings, regular advice clinic, and hints and tips pages in each
1I55UE.

April fssee: 3D Moughts and Crosses, Moon Lander, Ellipse and 3D Surface.
Plus articles on Upgrading to Model B, Making Sounds, and Operating
System Calls.

May lssue: Careers, Bomber, Chords, Spiral and more.

Plus articles on Graphics, Writing Games Programs, and Using the
Assembler.

June fssue: Mazetrap, Mini Word Processor, Polygon; plus articles on
Upgrading, The User Port, TV set and Monitor Review, Graphics Part Il
More Assembler Hints, Structuring in BBC Basic, plus BBC Bugs.

July issue |36 pages} Invaders and patchwork programs. Fix for BBC
cassette Bugs, Mode 7 explored, User define Keys, Software reviews, High
res graphics printout, R3423 receive fix.

Membership

6 months £4.90
1 year £8.90

Make cheques to
BEEBUG

and send to
BEEBUG, Dept 4,
374 Wandsworth Rd.,
London, SW8 4TE.

Send £1.00 and A4 SAE
for sample

[Overseas add £1.00 for 6 mths,
£1.50 for 1 year)

ZX SPECTRUM & ZX81
EDUCATIONAL SOFTWARE

London's widest
range of

Computer Books &
Computer Magazines

EXTENSIVE RANGE OF SOFTWARE
ACCESSORIES AND PERIPHERALS

and beginners alike

Lion House. 227 Tottenham Court Boad. London WP OHX
Telephone: 015807383 & 018371601 Telex: 28394 Lion G.
Open 9toB Mon-Sat EAZEZ DR
[ SEMD LARGE SAE FOR OUR LISTS

e
TR e
(B Lol

— e

For experis |

Spectrum Junior Education £5.50
Use your Spectrum to help your children with their school work.
This cassette contains eight attractive, easy-to-use programs for
the 7 to 11 age group.

Topics include English comprehension, spellings, homophones,
junior science, maths and history. ﬂ

# Entering your own questions and answers allows you to adapt
two of these programs for exercises in any subject area.

* Moving colour graphics and sound are extensively used to
improve motivation.

* Use the “draw’” program to produce pictures, maps and
diagrams.

Suitable for the 16K or 48K Spectrum. Program notes are

supplied.

0O-Level Chemistry (C1) £6.50

This cassette contains four clearly presented revision/tutorial
programs. The subject matter has been carefully structured to cover
the most important aspects of:

* Elements, compounds and mixtures.

* Structure, bonding and properties.

* Redox, electrolysis and the activity series.
* Acids, bases and salts.

48K Spectrum and 16K ZX81 versions of the cassette are available.
Please specify which you require.

Professional Computer Assisted Learning materials from:

CALPAC COMPUTER SOFTWARE
108 Hermitage Woods Crescent, St Johns,
Woking, Surrey GU21 1UF.

QOverseas orders: £6.50 ($11.60) per cassette; includes AIRMAIL
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ST PROGRAMS

.. «dor the

Mr HELPLINE — the man
who answers your £X
queries in his column in

HINTS & TIPS FOR THE
ZX80 and HINTS & TIPS
FOR THE ZX&1 now
presents:

you to load into your
Spectrum.

* 20 interesting programs

from.

+ 20 great programs to

variable length records,
binary searches, bubble
sorts, graphic displays

Program t:tles |nclude

Machine Code Editor — Write, modify, extend and load machine
code using this all-basic program. Mo need to use an Assembler
when you have this program.

Index File — Learn about fixed length records, save numerio and
string information, add to, sort, modify, delete and print your
records. ldeal as a computer based filing system,

Duckshoot — Learn how to manipulate the attributes file and have
fun at the same time.

Graphix — Construct up to 210 graphics characters with the full
on-screen editing facilities, enhance and medify them and recall
them later to build a detailed display to save on cassette.

Spiromania — A program to stretch your artistic talents, imagination
and ingenuity. Draws a limitless variety of curves and spirals.

Plus: FOOTBALL, DIGITISER, DIARY and many more.
Available through Computer Bookshops and W.H. SMITH.

ANDREW HEWSONS BOOKS

Sindair User, the author of

# 20 original programs for

for you to enjoy and learn

teach you about fixed and

and much, much more . . .

FOR THE SPECTRUM

40 BEST MACHINE CODE ROUTINES FOR THE
ZX SPECTRUM £5.95

by Andrew Hewson and John Hardman.

Section A: Three chapters explaining what you need to know about
Z80 machine code on the Spectrum.

* How to load and save machine code,

* How to use the system variables.

* How memory is organised.

* How program lines are stored.

* How to use the stack, the display, the attribute files.

* How to call ROM routines — where they are and what they do,

* The structure of Z8B0 code — plus a valuable glossary.

Section B: 40 routines including,

* Scroll — up, down, side to side by pixel or by character.

* Search and replace, token swap, string search.

* Rotate character, invert character — horizontally and vertically.
* Line remember — including GOSUBs, GOTOs, RUN etc.

All routines are relocatable (except ‘line remember’}

This book teaches the beginner all he needs to know in a simple,
easy-to-learn form and its an invaluable reference work for the
expert too!

NIGHTFLITE FOR ZX SPECTRUM £5.95
ADE & = hasT
FUue L
==
RPH
==
DnE
WIND = 3%0/0 &r

Z80 OP CODES £1.45 BETAIEES

A musi for the Begenner and the expenanced programmer
alig, Thag hand ready reckoner ists all 600 pius Z8B0
machime code instractions i decemal and hezadecimal waih
hew maeumanics. Each Op Code 15 succincily explained and
cross-refevenced Suppled in & protectve fransparent wallet
for epsy reference and durabiity.

We are cantinually on the look out for
new outlets. If you are interested in
stocking the items advertised here, write
to us for our trade rates,

Fly your own aircraft from take off to landing via
n@vigational beacons, aver mauntaing and using a fully
detallec direction finding and instrument landing system
“You are the Pilot of a light sircraft fiying at night. *Yau
must use your skl and judgrmant to fly your aircraft
sccuratiely over radio beacons and then landg safely on the
runway *Hazards are mouniains and cross winds
®Instruments: Artificial Horizon, Non Diractional Beacon,
YHE Omnidirectional Range, Instrument Landing System

URGENT
PILOT ZX81 £5.95

Essentially the same as Mightflite but

without the hi res graphics. evaluation,

We reguire high quality Spectrum and
Dragon software. Good royalties paid.
Send your samples today for fast

*Reacouts: Gear, Flap, Air Speed. Distance Measuring
Eguipment. Vertical Speed. RPM and heading *Visual
display of runway on anumach *5 Modas from Take off
to Autopilot *Happy landings *

I L — ) - S S S

PUCKMAN ZX81 e

QUANTITY

PRODUCT COsT

All action display. Best score to date,
scour the maze for food, dodge the

ghost, eat a strawberry and attack the
ghosts,

HINTS & TIPS FOR THE ZX81
£3.95

Available by direct mail order or through

computer bookshops and W.H, Smith,

THE PROGRAMS

The programs advertised here are
available from computer bookshops with
a software stand, and many independent

micro-computer shops. TEL (0451)

MAKE CHEQUES/PO's PAYABLE TO: HEWSON CONSULTANTS.

gt e e e
Post to: HEWSON CONSULTANTS, DEPT SU 80A St MARY'S STREET, WALLINGFORD, OXON OX10 DEL.

TOTAL
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L. J.E. 8o

iMicrocompuiers

VAT included where applicable

QUALITY DISK DRIVES

Single drive 40 track single sided 12 100k. . ... ... cvuss
Dual drive 40 track single sided 2 x 100k
Dual drive 40 track double sided 2 = 200k
Dual drive 80 track double sided 2 = 400k
All drives are cased with own PSU for reliability,
and inclede connecting cables and utilities disk.
Dalivery £4.00

SOFTWARE FOR THE BBC MICRO

MISSILE CONTROL the first implementation on the
BBC Micro of the popular arcade game. {32K)
MAZE MAN an authentic version of the popular
arcade game. (32K)
BALLOOMS a highly original game that soon becomes
compulsive playing. [32K)
DISSASSEMELER the memory dump routing includes
a scrolling back in memary facility. {16K)
MISSILE CONTROL, MAZE MAN & BALLDONS
use the Keyboard or Joysticks for control

30+ PRDGRAMS FOR
THE BBC MICROCOMPUTER

This Book contains program listings, with explanations &
tins an using the B  Micro
GAMES UTILITIES GRAPHICS & MUSIC
Most programs will run on Model's A & B
Edited by C.J. Evans, various Authors.
A pair of cassettes with all the programs ks available.

BOOK £5.00
BOK & CASSETTE SET £3.00

LEADS

The BBC Micro comes without a cassatte lead
JPin Din to 2 x 3.5mm & 1 x 2.5mm minijacks
7Pin Din to 5Pin Din & 2.5mm minfack
7Pin Rin to 7Pin Din
TPin Din PLUGS
GPin Din PLUGS [for RGB socket] .. . . |
BFin Din PLUGS (360 forRS232), ... ... ovononn s Twa for £0.
RS423 TO RS423 (BEC Micro to BBC Micro)
Two metre cable £4.00 Four metre cable £5.00

HOME COMPUTER USERS

PRODUCT INFORMATION SERVICE

Do you want the right computer for you? Do you want the right
hardware? Or the right software? At the right price? If you're
thinking about making a purchase but aren’t sure just which
product will suit you best why not seek a swift overall picture of
what's around from us? Simply let us know what you're
interested in and we’ll send you a personal summary of what's
available: facts, figures, suppliers, details. We'll also enclose as
much manufacturers’ literature as we can and add whatewver
related data we think might be worthwhile for you. We'll tell
you of any special offers we're aware of, and even help you
with your order is you wish. If we don’t know how to answer
your enguiry we'll try to find out: if we can’t we won't take
your money. Try us — we're here to help you make the right
decision.

SECONDHAND COMPUTER REGISTER

We can also help if you want to buy or sell secondhand. We
keep a register of currently available used computers and
peripherals and send appropriate details from it to every
interested enquirer. This advertisement appears in many
computer magazines, which means a lot of people will read it.
So, if you're looking for secondhand value write and ask us. [f
you want to sell, send us full details of what you have to offer
and we'll do the rest. Registration costs £4 (or £3 if the total
asking price is under £100), and will be maintained until you've
sold. Each registration will be acknowledged.

ALL ENQUIRIES COST £1

Please send enguiries/registrations (including cheque/FPO) to:

DAVID HEARTFORD
91 High Street, Evesham, Worcs WR11 4DT

SUPPLIERS: If we haven't contacted you please write to us.

TELEVISION/MONITOR LEADS
full range available

Phono plug to Co-ax with high quality cable 3 Metres
BNC Plug to BNC Plug
BNC Plug to Phono Plug

(i.e. BEC Micro to Rediffusion TVRM)

PRINTER CABLES

BBC to 38 way Centronics Type connector

BBC to 25 way D Type [For use with RS232)
BBC to 40 way edge connector | Centronics 7.39)
TORCH to 36 way Centronics Type connector

BLANK C30 COMPUTER CASSETTES

Ten for £4.50

16 Way D Type Plug with Cover £2.75
Computer graphics design pads 100 sheets £4.00

BBC UPGRADE KITS

RAM UPGRADE {100ns]
KIT A Printer & 1/0 Port . ..
KIT B Analogue Port
KIT CSerial /O &8 RGE. .......
KIT D Expansion Bus/Tube ... .
Full Upgrade kit
All components full specification

STAR DP8480 PRINTER
FROM £250.00 INC VAT

B0 CPS : B0/96/132 COLS
BIDIRECTINAL LOGIC SEEKING
TRACTOR WITH FRICTION FEED
£217.39+ £32 81 VAT =£250.00
£235.00+ £35.25 VAT =£270.25
ngh Res Graphics ODIID"I to allow BBC Screen dumps
£15.00/£

[24HR SECURICOR DELIVERY 'FOR PRINTERS £8.00)

VAT included where applicable

Send SAE for full Price List of our large range of accessories,
POSTAGE Add 50p per order or as stated
L.J.E.

IMicroCoOMpUErS W s sstr o ora (0soes soar o O
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Campbell Systems

The very best in machine code for
SPECTRUM and ZX81

Spectrum 16K GULPMAN game of the xxxMAN variety, with 15
mazes, 4 chasers, laser defence, 9 grades. 9 speeds, demo mode,
choice of joysticks control. “An extraordinarily good program’
raves Boris Allan for Popular Computing Weekly. We think you
will agreg. £5.95.

Spectrum 48K MASTERFILE business/domestic filing and
reporting system. So flexible it is equally usable for your mailing-
lists, catalogues, stock control, text extracts . . . applications are
endless. Fully user-defined data and report display formats,
dynamic variable-length file, records, and data items, Fully menu-
driven, with powerful search facilities, sorting, total/average,
update, multiple independent files, printing. Yes, we aim to
support Microdrive whan Uncle delivers. Nearly all the 8K we use
is machine code, so you get 32K per file. Comes with example file
and 12-page manual. £15.00.

Spectrum SPDE 16K Disassembler and Editor, as used by other
ZX professionals, and we used it to develop the above. £5.95.
ZX81 16K GULP Il almost identical spec to GULPMAN, £4.75.
ZX81 16K to 64K THE FAST ONE is the predecessor to
MASTERFILE and is in use all over the world now. Specification is
very similar to MASTERFILE. £12.00.

All programs supplied double-recorded and mailed 1st class by
return. Prices include VAT and postage within Europe. SAE for full
fist.

CAMPBELL SYSTEMS (Dept YC)
15 Rous Road, Buckhurst Hill, Essex 1G9 6BL,
England




There’s only one thing that can
help you get the best out of
your BBC Micro . . .

AN

subscription/£1.00 plus S.A.E. for sample copy.

AdArass - L i a e AT e e

LASERBUG,

o e e e

MICRO-SOFT

FULL COLOUR, SOUND, HIGH RES. & U.D.G. PROGRAMS
FOR THE

16K ZX SPECTRUM

COLLECTION ONE £4.95
CAR CHASE

Similar fo the popular Arcade game “Dodgams” but with a unique and exciting
difference,

FRUIT MACHINE

This game offers gamble. hold and super nudge and is possibly one of the
most realistic versions available.

COLLECTION TWO £4.95
PLANET DEFENDER
New moving landscape space game for the Spectrum, If you can refrieve the
Plasma Bornbs then stand by to defend yourseld.

U.D.G. Toalkit

User defined graphics made easy! Auto-load, Auto-save data display (printer
optional), rolate. Binary or decimal number accepted without the need 1o use
the awkwand BIN key.

i,

Our computer programs am recorded an guality cassettes and ane guarantead
for one year. Each ecallection of two programs costs only £4.95 and all four
may be purchasad at a spacial discount rate of £7.95.

ORDER FORM

oy e e e

e S e
COLLECTION ONE [[] GOLLECTION TWO ]

BOTH COLLECTIONS ™, ]
:\ I enclose cheque/P.0. for ... e R e O T [
N SIMON MICRO-SOFT, Dept YC. 175 GODINTON ROAD, l
ASHFORD, KENT, TNZ3 1LW

L\—-_——-___-

The only non-commercial independent
National BBC Microcomputer User group

4 Station Bridge,
Woodgrange Road, Forest Gate,
London E7 ONF.

Please enrol me as a member of LASERBUG. | enclose a cheque/postal order for £12.00 for twelve months

e i e e e R e e et s G e R

**=+*SPECTRUM AND ZX81 SOFTWARE®****

from
SOF TWARE

II,IISUPERCHESSII‘IIG

Flay against the most powerful Z¥ chess program. *10 levels of
play *2 evaluation strategies *a substantial book of openings eq.
Siciliari, Ruy Lopez, Queens Gambit *high quality display with
hi.res. pieces & board, list of moves, playing level. Many more
features too: self play; recommended mowe; analyse. Each
cassette comes with full instructions.
16K ZXB81£6.95....... .. ..............4BKSPECTRUM £7.95

***SPECTRUM SPEECH***
Yes it's possible! Speech for the Spectrum, ready to use in your
programs. Each cassetta is supplied with user documentation and
sample program. No extra hardware is required, uses Spectrum’s
speaker and top 32K RAM,
WOICE PACK 1 — MATHS, 20 plus words (0 to 9, plus, add,
. divide, ete.)

VOICE PACK 2 — SPACEWAR, 30 plus words (‘red alert’, “fire’,

‘phasors’, ete.)
ABK SPECTRUM. . .........i . . iivunnannnn. ... EB.9B cach

 ®***SPACESHIP ADVENTURE"***

C;a_n?vau find a way to leave the planet with your damaged space-
Ship
48K SPECTRUM. ... ... .. Topml L R

***SPECTRUM ASSEMBLER***
An essential aid for all machine code programmers. User

documentation is supplied with each cassette.
48K SPECTRUM............ BRI

All prices are inclusive. Dispatch within 48 hours of receipt of
order. Send cheque or postal order (and’ state whether ZX81 or

SPECTRUM) to:
CP SOFTWARE
17 Orchard Lane, Prestwood, Gt. Missenden

Bucks. HP16 ONN.
Also available from:

PHILIP COPLEY Ltd

West Yorkshire. Tel: 0924 272545
GEORGES
89 Park Street, Bristol




——
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A+ F SOFTWARE A +F

g

EEL.
SPACE PANIC 12K aﬁTUM TORPEDO RUN 12K ATOM
PAINTEH 12?( ATOM FROGGER BBC MODEL B

GRIGnuD IR
12K ATOM BBC MODEL A
Starburst  £5.75  Hours of enjoyment for all the family. Most | oWer of Alos®
Torpedo Run are written in machine code and feature fast |@Pove also runs on Model B)
Zodiac moving graphics, sound effects, high score BBC MODEL B
Cylon Attack tables etc. Lunar Lander
Space Panic  £6.90 Early Warning £6.90
Dath Satellite® Road Runner
Painter Frogger £8.00

* Hours of purgatory with these adventure games — can vou get out alive?
TR A R a s R AR SRR R R R R R R R R R R T SRR I S S G S

*
* BBC MODEL B — BRAND NEW INTERACTIVE ADVENTURE

zNEW GAME WITH SUPERB GRAPHICS. ‘PHARAOH'S TomB' wiLL. GAME
* BE THE BEST £8.00 YOU HAVE EVER SPENT ON AN

E O

/15 WOLv NOOV A 288 WNYLJ3dS SNINIS ¥IVIDNIS WOLY NODVYQ d8g

:**»****4**********»*ﬁinyfﬂlyﬂégﬁwf;*********************:
ADD 4 OR 6 EPROMS TO YOUR ATOM WITH OUR ‘ADDA'’
BOARDS 4 WAY ‘ADDAN EPROM’ BOARD £20075
6 WAY '"ADDAN EPROM’ BOARD £28.75

ATOM ‘TOOLKIT' EPROM — 22 EXTRA COMMANDS AND 5
FEATURES INCLUDING 1200 BAUD CASS. OPERATING
SYSTEM £18.50
A + F's QUALITY SOFTWARE LIBRARY ALWAYS REQUIRES
NEW PROGRAMS. SUITABLE PROGRAMS CAN EARN TOP
ROYALTIES. SOFTWARE UNDER DEVELOPMENT FOR

ATOM, BBC, DRAGON, SIRIUS AND SINCLAIR.

TO ORDER,WRITE ENCLOSING CHEQUE, POSTAL ORDER OR CREDIT CARD NUMBER
OR TELEPHONE CREDIT CARD NUMBER — 24 HOUR SERVICE

VISIT OUR SHOWROOM FOR A DEMONSTRATION OR MAIL ORDER

061-223 6206 TELEX: 667461 (Attn. A+ F)
830 HYDE ROAD GORTON MANCHESTER M18 7JD

/S WOLY NOOVYA D98 WNYLD3dS SNIIIS dIV

WCLAIR SIRIUS SPECTRUM BBC DRAGON ATOM SINCLAIR SIRIUS SPECTRU

P)
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New From Fuller
FD System for the

ZX SPECTRUM
£39.95

+ £250 p & p.

Professional Keyboard & Case —

This unit has the same high standard as our ZX81 unit.

Tough A.B.S. Plastic case encloses our Keyboard, the Spectrum Printed Circuit Board and
the Power Supply.

Our own Power supply is available:- 9 volts DC at 2 amps.

Mains either 110v or 240v AC at £5.95 + 80p. p & p.

The Keyboard has 42 keys with all the spectrum functions printed onto them, the full travel
key switches have gold plated contacts and a guaranteed life of 108 operations.
INSTALLATION - Simply unscrew the ZX printed circuit board from its case and screw it
into the FD case, plug in the keyboard and that's it. No technical know how or soldering
required, the built unit is tested and comes with a money back guarantee.

Spectrum Keyboard and Case Kit £33.95

Our Mother Board for the spectrum has 2 slots at £15.95 or 3 slots at £19.95, this unit also
fixes inside the case. p & p 80p.

SPECTRUM SOUND AMPLIFIER £5.95 + 80p p & p.

Complete with leads, volume control and loud
speaker in tough ABS Plastic case measuring
5" x 3" x 1" just plugs into your spectrum MIC
input.

First Anniversary Offer

The FD System is now one year old and Fuller are

celebrating with this amazing offer on the FD42 £2 9 95
Professional Keyboard and Case. i

Makes an ideal Christmas present to expand the new +£250p&p

low priced Sinclair ZX81. Or why not buy a new ZX81
based system directly from us, consisting of ZX81, FD42
keyboard and case with power supply and reset switch,
leads and manual £69.95 + £2.50 p & p

FD42 Keyboard and Case Kit £24.95 + £2.50p & p
FD42 Keyboard kit £14.95-80p p & p

STAR TREK FOR ZX 16K SPECTRUM

Play this popular adventure game on your Spectrum with ship display and sound
£5.00 + 50pp & p

GUARANTEED 14 DAYS DELIVERY FROM RECEIPT OF ORDER, OR CALL TO THE ZX CENTRE.

Mail to FULLER MICRO SYSTEMS,

The ZX Centre, Sweeting Street, Liverpool 2. England, U.K.

Please Supply:-

I e e S L S dent oa n Re ges se et L e WL W i e

FULLER FD SYSTEM

SAE for more details — Enquiries: Tel. 051-236 6108
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THE

BUFFER
MICRO SHOP
(NEXT TO STREATHAM STATION)

NEW SOFTWARE SHOP EXCLUSIVELY FOR

ZX81

PROGRAMS, GAMES, “ADD-ONS"

MOST OF THE MAIL ORDER ITEMS ADVERTISED
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER

LOADING PROBLEMS? TRY OUR INTERFACE
BUSINESS & TECHNICAL DATA HANDLING PROGS;
PROPER KEYBOARDS; CONSOLES; VDUs

The BUFFER Micro Shop,
374a Streatham High Road,
London SW16
Tel: 01-769 2887

PROGRAMERS DREAM
(SPECTRUM)

P.D. is an advanced TOOLKIT adding the following extra features to the standard
SPECTRUM.

{1} RENUMBER (INCLUDING THE FEATURES OF RENUMBER DELETE.

(2} BLOCK MOVE AND RENUMBER.

(3) BLOCK OR LINE ERASE.

14) CHANGE STRINGS (AS SELECTIVE AS REQUIRED).

(55 DUMP (VARLABLE NAMES AND VALUES).

(6} DISPLAY PROGRAM AND VARIABLES SIZE.
If you need & speedy M/CODE program that will RENUMBER, CHANGE all ar sama af
your variable or string names. Change commands, string contants, MOVE whole blocks
of program and RENUMBER them to fit into available gap. Print to the screen the final or
developing values of the program variables, inside a FOR NEXT LOOP if required, 1o
display-tha size of your program with or without variables. To eraseinstantly lines ar
blocks of text then you nesd PROGRAMERS DREAM. The whols pregram s just 1450
BYTES of fast M/CODE and requires only a single line of BASIC to control jt.
Furthermore this powerful debugging toel is complate with explicit instructions and

costs just £7.00,
SPECTRUM RENUMBER DELETE

Just 600 BYTES of fast MACHINE CODE. Controlled by a single line of BASIC (A 9939
REM) into which the START, NEW START, INTERVAL & STOP NUMBERS are
entorpd. A BLANK REM gives an AUTO 10 RENUMBER. Resches leading jump
numbers in axpressions and non-axistent jump numbers if affected by a renumber pass.
All GOTO, GOSUE, RUN, LIST, LLIST, RESTORE JUMP NUMBERS ARE CATERED
FOR. NO EXTRA WORK. The last altered jump number can be flagged by listing after a
pass. Full legality checks and ERROR REPORTS. DELETE simply réquires & start and
stop number and it's ready. Call from BASIC or immediate mode. Quick, clean and sasy.
““You won't buy & betier RENUMBER program for the SPECTRUM.® E5.00. inc VAT and

post.

SPECTRUM DISASSEMBLER
Your flexible friend. By using the prnter buffer for temporary storage this program
allcdss you to format output as required. Its output is 8 clearly defined 12 CHAHACTEH
mnemaonic although 8 will suffice. This can be printed to the screen in one or m
columns, or to the ZX printar, into an array for [ater printing, or use it with your M-"CUDE
lcader program. All 1,2,3 and 4 BYTE Z80 op-codes handled. Also included are the
calculation of both ahs-::lu te and relative addresses plus SFECTRUM RST litarals. Switch
literals on and off to print TABLES and other FLAGS. Complate with a demo program in
order that you may extract the best from this excellent program. This may be the key to
your understanding of the SPECTRUM. JUST 1500 bytes of fast M/CODE it's flexible
and will even disassemble itself, JUST £5,50, INC.

DI-LOADER

All the features of the disassembler and more. Disassemble CODE as you load it
Backwack, INSTANTLY create an insertion gap. or DELETE any amount of CODE. Uss
LITERAL SWITCHES, RESTARTS or STOPS. Auto RAMTOR setting loads CODE at
givan address. Display features ADDRESS, CODE, Z80 MNEMONIC ANMD ASCIL
Program holds M/CODE in BASIC to preserve RAMTOP for the loaded CODE. Qnly
4692 BYTES, Spesd your understanding of M/CODE PROGRAMBMING. Full
instructions. £7.00.
ALL THE ABOVE M/CODE UTILITIES ARE POSITION INDEFENDENT FOR
LOCATION. ABOVE A RAMTOF QF YOUR CHOICE.

WORK FORCE
140 WILSDEN AVE, LUTON, BEDS.

Hardware &
Software

HARDWARE

e ADPROM 4000 FOR CONNECTING EPROMS TO
YOUR COMPUTER (VIA 24 PIN EPROM SOCKET)
ATOM, PET ETC.

e GEM 100 CMOS BASED EXPANSION BOARD
FOR ACORN ATOM.

e COMPUTAPEMASTER FOR ALLEVIATING THOSE
TROUBLESOME LOADING PROBLEMS — CAN BE
USED FOR COPYING TAPES.

e CONSOLE CASES FOR THE ATOM.

SOFTWARE

e GAMES, BUSINESS PROGRAMS ETC.

SEMI-
A ERY
LIPS WITH BATT
EMw:TH "ADPROM 4000.
SEE US AT THE
NORTHERN COMPUTER FAIR
2527 NOV. 1982 STAND 432
FULL DETAILS OF ALL DUR PRODUCTS WILL BE SENT
ON RECEIPT OF AN A5 S.A.E.

ELINCA PRODUCTS LTD (pept. c)

LYON WORKS, CHAPEL STREET
SHEFFIELD S6 2HL
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ZX 81 & 16K

THE TOMB OF

DRACULA! -
8D HORROR apventure came:

Occupying over 132K of memory, a superb 3D graphics
adventure game for the ZX81 with 16K RAM, for only
£3.95! Enter Dracula’s tomb at 30 minutes to sunset

.. wander through the tomb’s pre-mapped 300 vaults
in search of the fabled Vampire's Treasure ... pick up
valuable silver stakes and use them to defend yourself
against the lurking horrors ... ghouls, zombies, pits of
primaeval slime ... See them all on the ZX81's plan of
the tomb ... when it will let you! Take a chance on a
Mystery Vault ... if your dare! And all the time the
minutes are ticking by to sunset ... when Dracula rises
from his coffin and comes after you! Each of the
infinite levels of the tomb has its own 300 vaults ... go
as deep as you like, the Prince of Darkness will seek you
out in his blood-lustt WARNING: people of an
exceptionally nervous disposition should play this game
only during the hours of daylight! Special facility
enables a game in progress to be saved on tape so you
can continue it whenever you choose.

Price of only £3.95 includes ready-to-load cassette with
library case and inlay, full instructions, postage and
packing. Order today! Money refunded if not delighted!
Send cash, P.O. or cheque to:

MOVIEDROME VIDEO (DEPT. YCT7)I
19 Leighton Awvenue, Pinner, HAS 3BW.




STONECHIP ELECTRONICS

PRODUCTS FOR VIC-20, SPECTRUM, ZX81

ZX81 USERS
THE ZX-PANDA

UNIQUELY EXPANDABLE 16K RAM
PACK

EXPANDABLE INTERNALLY BY PLUG-IN MODULE TO
FULL 32K
ATTRACTIVE CUSTOM MADE CASE CONTOURED TO
REAR OF ZX81 FOR MAXIMUM STABILITY
COMPACT SIZE. LED POWER INDICATOR
COMPATIELE WITH MOST EXPAMNSION SYSTEMS
ZX-PANDA 16K EXPANDABLE RAM
ZX-PANDA 16K EXPANSION MODULE
OR FULL 32K EXPANDED

Mow available from Green's at Debenhams
and other local dealers.
Suggested retail price for 16K — £32.85

ZX SPECTRUM OWNERS
SPECTRUM ECHO

MAKE FULL USE OF YOUR SPECTRUM'S SOUND
FACILITY BY AMPLIFYING IT! ENABLES LOADING AND
SAVING TO TAPE WITHOUT SWITCHING LEADS
NO ADDITIONAL POWER SUPPLY REQUIRED

OTHER FEATURES INCLUDE:
* TONE AND VOLUME CONTROL
* AUDIBLE CUEING FACILITY
* DIN COMPATIBILITY
* ATTRACTIVELY CASED

£23.50

7l .ﬁ! ,E.
§ 32
OWNERS
Fufly Assembled, Cased and Guaranteed
MASSIVE 16K RAM MEMORY
EXPANSION

PLUGS DIRECTLY INTO YOUR VIC-20 OR
MOTHERBOARD

£44.95

EXPAND YOUR VIC-20 WITH

Tandem

3+ 1 EXPANSION UNIT
FOR USE WITH MEMORY AND GAMES CARTRIDGES
MORE THAMN 1 UNIT CAN BE USED IN TANDEM TO GIVE
EVEN MORE EXPANSION
INCLUDES ROM SOCKET
PLUGS DIRECTLY INTO YOUR WIC-20 EXPANSION PORT
ATTRACTIVELY CASED

£35.00

T S —— T — — — ——— — —— — -

|
| PLEASESENMDIME: ...ccivuueciineciiinimmesmssnisnssssnassnsnes

Send now to:
STONECHIP ELECTRONICS,
UNIT 4, HOSKINS PLACE, WATCHETTS RD, CAMBERLEY,
SURREY. TEL: (0276) 681131
MAKE CHEQUES OR P.0.'s PAYABLE TO: STONECHIP LTD

ALL PRODUCTS FULLY ASSEMBLED, TESTED AND GUARANTEED
ALL PRICES FULLY INCLUSIVE
ALLOW 28 DAYS DELIVERY
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ZX.ASZMIC rom transforms ZX81 into an
Assembly Language programming unit

s FULL~SCREEN EDITOR

Sixteen shift keys take you into a world with a word processer feel. A blink cursoer
moves at your command te eontrol insertion, rubout, line or string delstion, auto=

scroll & page {lip up or down, Text block operations, Ultra-fas: editing.

& MULTI-FILE SYSTEM

& edit themn by name. Superb flexibility with a simple but powerfol system,

s TOTAL ASSEMBLER

facilitate cross-assembly. Interpretive immediate execution avallable,

s POWERFUL DEBUG

@ HI-RES GRAPHICS

e MUCH,MUCH MORE

find out more,

Declare as many files as you like, with any names you like, & they are automatically
bandled by the Operating System. Merge them, delete them, print, save & load them,

Full Z80 monemonics, ualimited length labela, ORG & EQU directives, proper assembly
listings with errors flagged on screen or printer. Helocatable object code & options to

All the usual dump, modify, fill & copy commands; plus breakpoints, single stepping,
context control, the convenience of interpretiva execution mode, full use of the names
in your program, Command Macros, autodump, and full operating system intsrface.

25.5 % 144 resolution under program control to Bive you truly convincing graphics,
With the power k flexibility of assembler you can really uss this high definition,

Repeat function on all keys. Double height titling on printer, Lots of extras. But more
important than all these features, attractive thouph they are, in the fact that ZX, ASZMIC
iz an integrated develepment system in which averything fits together to give yeu a tosl
which can satisfy the professional programmer by simplifying all stages of the program
development process. It is excellent for those who are taking the first stepe into real
programming but the more expert you become the better you realise just what ASZMIC
can do for you. If you are at all interested in machine code it will be worth yvour while to

e e e o s e 38 o ke ol e o o o o o o o el ool o e o oo o o o ol o o o

GComprocsys iimited

I enclose £39. 95,

Please rush me ZX.ASZMIC + manual
NAME

Address

Sole UK agents: CAPITAL COMPUTERS LTD.
1 Branch Rd, Park St. St Albans AL1 4R,
Phone 0727 72917.

Cheques payable to Comprocsys/ASZMIC YC12

o e i oo s e o e e

EXPLORING SPECTRUM BASIC
Mike Lord's latest book takes the reader beyond
the Sinclair Manual. It contains a wealth of
programs and explanations of Spectrum BASIC
programming techniques, Topics include writing
games programs, personal. business and
engineering applications, and utility programs,
Worth far more than

THE EXPLORERS GUIDE TO THE ZX81
Mike Lord's accleimed book for the ZXB1
enthusiast. Includes games, business, engineering
and utility programs for both 1K and 16K
machines, an introduction to Machine Language,
with a list of useful ROM routines, hints & tips,
and hardware notes including RAM and 11O
circuits, “of the greatest value™ (ZX Computing

MASTERING MACHINE CODE
ON YOUR ZXB1

By Toni Baker; 180 pages of immense value to
beginner and expert alike. E7.50
All'prices include UK. P & P — no VAT on books.
Overseas customers add £1.50 carriage per arder.

TIMEDATA Ltd. Dept A

57 Swallowdale, Basildon, Essex 5516 5JG
Tel: (0268) 411125 (Mon-Fri)

QGQ

CGhIEDATA
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THE ATOM MAGIC BODK

By Mike Lord. & wealth of games and other programs
s!orhug speach in your ATOM, converting programs written in
other BASICs, and many more useful software & hardware
DM 2 ambnamsan s s B4 04 SR B 4R S4B b o s £5.50

GETTING ACQUAINTED WITH YOUR ACORN ATOM
By Tim Hartnell & Trevor Sharples. BO programs including

draughts. ..o w ET95
PRACTICAL PROGRAMS FOR THE BBC COMPUTER &
ACORN ATOM

By David Johnson-Davies ........coocociicrveeciiciiinninnns E5.QE

ATOM CASSETTES

We stock a selaction of the best; our latest being CAAD:
Muncher + Mancala + Target + LIFE 7K. 4 great programs
on onecassette foronly . ... .. E6.00

RAM FOR YOUR ATOM (Or other 1MHz 6502/68XX
machina)

18 or 32 Bytes: expand your ATOM to 28 or 383K RAM, ideal
far Word Processing, Chess programs & Business software.
Compatible with other Atom software & hardware including
the disc drive. To fit inside the ATOM or Eurocard rack
mounting. Some types run from a single <5V supply. S.a.e.
for detalls.

MEW![! ATOM ROAM BOARD MZ165 ... £35.00 inclusive
Allows software switching between up to 3 wility ROMs and
also 4K AAM fitted so you can load your own ‘utility’
programs from tape or disc. Simple plugs into sockats on
ATOM board,

All prices inclusiva of LK. P & P & VAT where applicable,
Owarseas customers please add £1.50 surface mail.

TIMEDATA Ltd. Dept A

57 Swallowdale, Basildon, Essex 5516 5JG
Tel: (0268} 411125 (Mon-Fri)
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THE PROGRAM THAT
YOUR ZX SPECTRUM HAS
BEEN WAITING FOR!

MICRO-PLINTHS

WITH THIS ALL STEEL PLINTH, MADE
ESPECIALLY TO

MATCH YOUR

VIC 20

Draw complex 3-dimensional objects. View them after rota-
tion in any or all of 3 dimensions.
Features:

1) Retation in 3 dimensions about a single point,
2} Rotation about a line between two points.

3) Generation of stereo pairs.

4) View from one point towards ancther point.

Objects can be stored separately on tape and copied to the ZX
printer. 2 2
Written in BASIC for you to modify to your own require-
ments, ! v

Ideal for computer modelling, molecular modelling, CAD etc.

Viewpaint - with full instruction and examples
£6.50

Just starting 10 write machine code programs? The ideal as-
sembler for beginners isUltraviolet Look at the facilities that it
offers

Works entiraly in decimal {no hex problems); all 280 in
structions correctly assembled; supports the pseudo-
instructions EQU, ORG (multiple ORGs allowed ), DEFE, DEFW
and DEFS; code can be assembled at one location and thenre-
lacated; allows alphanumeric labels of any length; full listings
of assembled code and mnemaonics can be output to the
printer; full error trapping with faulty instruction clearly indi-
cated; comments can be included in the source file.
The ideal complem to Litravialet is Infrared - an easy-lo-
usedisassembler

So now there is no need to be intimidated by machine code -
with Ultraviolet and Infrared it's child's play! Buy them from
the machine code specialists - ACS Software.

ULTRAVIOLET - £7.50 INFRARED - £6.75

All our Spectrum programs will wark in both 16K and 4BK
madels Please send sae for details of ZX81 programs

You can give
your HOME
COMPUTER

THAT
MICRO LOOK

It's inexpensive too — Just £29- 50
SEND CASH WITH ORDER
MICRO-PLINTHS
18 LAMMERMOOR ROAD
LIVERPOOL L18 4QP
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QCP-FORTH!

*FULL FIG-79 STANDARD
(NON-DISK)

*FASTER THAN BASIC

*EASIER THAN MACHINE CODE

*SUPPORTS ZX-PRINTER

Forth, for those who are not already converts, s perhaps the closest yet
ta the ultimate al-purpose computer language. It is designed to be fast,
portable and extremaely flexible. A FORTH program consists; largely, of
definitions of new FORTH werds, enabling a user to develop a unique,
application oriented, vocabulary. 1t is even possible to alter the syntax
1o suit your application (or just your style of programi),

*TAPE & DOCUMENTATION . . . £10
GAMES PACKS 1&2

Pack 1 includes: Space Torpedo, Reverse, M/C Life and more,
Pack 2 includes: Robot chase, MNim, Music, Mini Advenure elc.

UTILITIES PACK

Enhance your BASIC Programs with this set of useful maching code
Foutines.

GAMES PACKS . . . f6 each

UTILITY PACK . . . 5
**ACOMING SOON***
PILOT: the educational language

ALL PRICES INCLUDE VAT & P&P
QUALITY STACKABLE CASSETTES

Luasar Lomputational
Paraphernalia e,

"i&é_
tlc HERCIES ROAD - UXBRIDGE - MIDDLESEX

SOFTWARE & IDEAS FOR THE

SPECTRUM
16 E" 48'( MICROS

0 4
7y 0 GRAPHICS PLOTTING PAD
P Hi Res Graphics Plotting Pad. Full
oz 256+ 176 pixel resolution. Semi-
o ool fransparent to aid copying. Sup-
plied with pixel ruler and full instruc-
tions — £2.90 (50-sheet pad).

SHAPE DRAWING PACKAGE
Shape — a shape drawing routine with
D D a library of shapes — including skeleton:
Dn 1 provides the ability to easily construct
your own designs. Many facilities
including expand, rotate, mirror and

shift. Full instructions £4.50.

* SPECIAL OFFER — GRAPHICS PAD +
SHAPE PACKAGE — £6.00*

CHART DRAW

Chart draw allows pie charts, bar charts and line graphs
to be easily drawn, in full colour. The inputs required for
each chart are fully prompted by the program and they

o provide such facilities as axts labelling & scaling. A
completed graph may be @ ZX printer or stored on

‘ . ® cassettes, to for a chart slide show. Full instructions —
£5.00.

* Software design serace avallable.

*Wasied — Spectrum Games.
High rovaies paid

MACHINECRAFT LTD
SPECTRUM SOFTWARE

FINANCE ZX A complete personal banking system. Menu driven and
allows for the separate saving of data. £5.75

CAVE ATTACK Guide your spaceship through a trecherous cave system
trying to destroy as many alien eggs as possible. At the exit is the alien that
laid the eggsl! £5.75

737 COCKPIT Requires 48k. £5.75

JAHID A space exploration game. An unlimited universe is the setting for
this game. The cbject is to trace the JAHID, a priceless jewel stolen by
pirates. In order to find the JAHID you must pilot your ship through the
vastness of deep space. You may go into orbit of any planet (habited or
otherwisel, trade with the natives, perform mining operations for fuel, food
or minerals for sale, Features a “game save” facility and on:cupiegﬁagd

ASSEMBLER Full assembler for the Spectrum. £5.75
DISASSEMELER Full disassembler for the Spectrum. £5.75

LINES An artist program that will enable you to draw any picture onto the
screen. Commands include circle, square, text, ink, paper and copy to
printer. £5.75

MONSTERS An all action game with excellent graphics. You must climb
the ladders to reach the vital oxygen supplies. BEWARE of the monsters
that will try to block your path. £5.75

3D NOUGHTS AND CROSSES Think this is easy? The computer plays a
disgustingly hard game. | have lost every game so far and the author has
anly won once. £5.75

NIGHT RAIDERS which is a version of Defender for use on 48k
Spectrum.£5.75
ALL PROGRAMS ARE FOR THE 168K SPECTRUM UNLESS OTHERWISE STATED.

MACHINECRAFT LIMITED
The Bazarr, Market Hill, Coggeshall, Colchester,
Essex

HNalr Sanaraiiun SuFiara

Professionally Written and Produced
* Software for the Home Computer
From M.E. Evans the author of: —

MONSTER MAZE
3 D DEFENDER For the ZX81
comes a game for the SPECTRUM
ESCAPE

Can you find the axe to break down
the exit door of the maze and
ESPACE? The maze is inhabited by
5 hunting dinosaurs including a
TRICERATOPS whao has the habit
of hiding behind the hedges, and a
PTERANODON that soars over the
maze to swoop down on you.

Trade enquiries welcome
at address below.

Send to: NEW GENERATION SOFTWARE
FREEPOST. oldland Common Bristol BS15 6BR
(no stamp neqd) in LK)

or for INSTANT CREDIT CARD salas ring 01-930 9232

Please send me a copy of Escape for the 16k Spectrum.
| enclose cheque/P.0. for £4.95

Mr/Mrs .
ova [ T et b el £ T T el b T T L e
post Code. . . L
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What can you get for your

SPECTRUM?

Find out from our new

GUIDE TO
SPECTRUM RESOURCES

s Suppliers
e Hardware + software in various categories
* Books
* Magazines
e User groups, and so on
» [llustrated

We attempt to assess obfectively and in some details all that our
Panels have seen. And we list, without comment, all other
resources that come to our attention.

For this sizeable and, we hope, complete collection of information,
send £2.50 (overseas £3 sterling) to:

MICROSCENE
6 Battenhall Road Birmingham B17 9UD

ANIROG Computers

ONE STOP SHOP FOR SOFTWARE AND BOOKS
SPECTRUM — VIC 20 — BBC MICRO — DRAGON 32

Full ranga of sofrware by leading software houses in the country.,

BUG BYTE. QUICK SILVA, RABBIT, AUDIOGENIC. ARCTIC. A.5.K..
SILVER SOFT, ROMIC, SOFTWARE FOR ALL. PROGRAMME POWER,
LLAMASOFT, SOFTEK. VIDEO SOFTWARE, COMMODORE, DRAGON, and
many athers.

Huige salection of computer books. Massive stock of boeks and software. Despatch
within 48 hours of recaipt of ordes.

TWO OR MORE ITEMS 7.5% DISCOUNT. § ITEMS — f£1.00 EXTRA
DISCOUNT. ANY MIX OF BOOKS OR SOFTWARE ACCEPTED. VIC 20 —
VALUE FOR MONEY SOFTWARE BY ANIRDG.

Qur packs of seven games containg & balanced mibaure of action packed arcade
style games, board games and adventura games. All games are in Hi-res Graphics
for unaxpanded VIC and offer exceptional value for money.

PACK OF SEVEN (VOL 1) — £6.

PACK OF SEVEN (VOL 2) — £6.

TINY TOTS SEVEN — Games for young children. Bright colour graphics and
exciting sound effects are spacial features of these specially written programmes.
CAVERN FIGHTER — Very similar io arcade game 'Scramble’, Four missions 1o
complete, using joystick or keyboard. Solid machine code programme to give all the
thrills of arcade game — £6.

CRAWLER — All machine code version in the interrupt mode of the arcade game
‘Centipede’. Fast and furious — FB.

SEND 5.A.E. FOR CATALOGUE. PLEASE STATE THE COMPUTER TYPE.

Parsonal Shoppers
Welcoma at

CO-OF CRAWLEY

Mail Ordor
Payment by cheque,
P.0. or Visa

Al

VisA

\ ceess | |m—|

SOFTWARE HOUSES,
WHOLESALERS, DEALERS

YES.
WE MANUFACTURE
CASSETTES

DUPLICATING — Need 50 — 50,000
Program Copies within 10 days?
Short-run in-cassette copying, high-speed volume
duplicating, with on-cassette body printing, labelling,
over-wrapping, blister-carding etc. And YES —we
verify our work — methodically.

BLANKS — Need any length blank
cassette for copying or re-sale?
We manufacture tapes in bulk, with or without boxes,

as well as our own fully-packaged standard length
products.

We use high quality batch certified HM-1260 tape, for
error-free copies.

Please ring or write to Nigel Boyle today for full details — all
enquiries and material treated in the strictest confidence.
Phone Write to
01 223 5955 BIBI Magnetics yc
Freepost
BiBi Magnetics Limited, LN NI 2R

101,/105 Plough Road, London, SW11 2BJ

26 Balcombe Gardens,
Horley, Surray.
I i Horley (023 34) 2007/ 6083

SPOCK: “Computer! Calculate the value of Pi to ten thousand decimal places™.
COMPUTER: “Worldng .. "

CAN YOUR COMPUTER SPEAK?

The WIDEBAND SPEAKEASY speech synthesiser adds voice
response to any computer with a parallel port including PET,
ZX-81,VIC,BBC, ATOM, HORIZON etc.

for Only £69 - var

+ UNLIMITED VOCABULARY

“# EASY TO PROGRAM

% LOW MEMORY OVERHEAD

% COMPLETE MANUAL WITH
DICTIONARY, SAMPLE

SOFTWARE AND TUTORIAL
ON SPEECH PRODUCTION.

Also mcludes high (hux speaker and power supply, all housed n high quality wood
cabinet, with wolume control and rear pitch control

Frogrammed with simple phonetic codes. Apan from the cbvicus applications of

vioice response in manufacruning, testing, blind terminals etc., this product also
waches a great deal abaut linquisties and speach production

Software is avalable in BASIC and Z-80 and 6502 assembly for direet input in
PHONETIC SPELLING closely related to the ARPABET international phonetic alphabet,

For your nearest dealer contact:

m'nEB“AD PRODUCTS, CAMBRIDGE RD.,

ORWELL, ROYSTON, HERTS. TEL:0223 208017
A subsidiary of Sands-Whiteley Research and Development
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SIR Computers Ltd. |

Agents for Acorn and Torch Computers

BBC Microcomputers

L i e o s B BT B P o s D D e £299.00
Modal'A = 32K RAM. . o e e £339.00
Mcdeli By i i e e £399.00 AOORN
Model B + Discinterface ... ouvvveviviinnannss £479.00 c PUTER
BBC Compatible TEAC Disc drives o o TR o . e £149.50 3
Singledisc drive .. oo ovnreraraier i £249.00 TR a] e Bl A v, e e e e U R ] £179.00
B E ] [0 Lo 0 = 4 1 6 o, oty o LT R R 5 PR £459.00 TP RONMEIZKRAM o £199.00
. ¥ 1B ROM = 12ERAME L e e £229.00
Torch Disc unit A POWBESHPDIV o e o i e i s iR £8.50
This is a complete package including a Z-80 processor, 64K ATOMDiscpack .. .coveiininsivivinsrsvanannnnns £345.00

RAM, Dual disc drive and the CP/N operating system — fully
compatible with all existing CP/M software. Requires a disc-
upgraded BBC Model B.

0] e 1500 1 T 5 s ey e P e A A O £1,149.00

please add £7.50 for interlink

Computers & Disk Drives

delivery of BBC

Al prices are inclusive of VAT

SIR Computers Ltd.
38 Dan-y-Coed Road, Cyncoed, Cardiff
Tel: (0222) 759015

raw

FOR THE

0606

MICROCOMPUTER

TOP QUAL ITY MACHINE-CODE
PROGRAMS

* *

CEHTEIPEDE

Pl PR o+ ZRTe

M S S e

g g g g g g

B kR ]
e e

GALAXIANS (32) £4.50 | INVADERS (32K) £6.%0 | SPACE FIGHTER (32K) £6.50 | CENTIPEDE (32K) £6.50

Fast action version of
the popular arcade game.
4 types of Galaxians

{in 3 initial screen
formations) swoop down
individually or in
groups of two or three.
& skill levels, hi-score
rankings, bonus laser
bases and increasing
difficulty. Superb sound
effects and graphics.

Superb version of the
old classic arcade game
with a few extras.

48 marching invaders drep
bombs that erode your
defences, and 2 types of
spaceship fly over
releasing large bombs
which penetrate through
your defences. Increasing
difficulty, hi-score,
superb graphics and sound.

Arcade-style game based
upon features from
DEFENDER and SCRAMBLE.
S types of menacing
aliens fire at you and
may attempt to ram you.
Separate attack phases,
fuel dumps, asteroids,
repeating laser cannon,
smart bombs, hi-score,
rankings, & skill levels,
sound effects.

Another incredible arcade
type game featuring
mushrooms, snails, flies,
spiders, and centipedes
of course. Excellent
graphics and sound.

& skill levels, hi-score,
rankings, bonuses, and
increasing difficulty as
the spiders become more
active and the number of
mushrooms increases.

All programs feature FULL COLOUR GRAPHICS. The above pictures cannot show the true guality of these graphics.

SUPERIGOR

TELEPHOME:

SOF T WAR E 0532-842714

Dept. YCZ,

&9 Leeds Road,

Bramhope, Leeds.
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Please add S0p

per order

SPECIAL OFFER FOR CHRISTHAS!

Buy all four of these excellent

for PLP.

programs for the bargain price

of just £19.50.




\\m.p;/

BBC Microcomputer or Acorn Atom

Acornsoft is the sofrware
division of Acorn Computers,
designers and manufacrurers, of the
BBC Micro and Atom. We know
better rhan anyone the capability of
the machines, we know how to get
the very best from the hardware. And
we have produced a range of
exciting games, exacting business

graphics are all used to the full. And it
does not stop there. There is a
complete range of manuals,
accessories and plug-in ROMs.
Free Brochures

Just clip the coupon or write to
us and we will rush our catalogue
absolutely free. Can't wait for the post
ring 01-930 1614 now! Don't delay —
do it today. Let Acornsoft help you

— — —— -
ﬁt’ase rush me 5.
my free
literature from
Acornsoft.
CJAtom
CIBBC Please tick

S e G et w1

and useful household software. get the best from our machine and I Name

The Biggest Range Available open the doors to your imagination. Address
Acornsoft software ranges from ~ Acornsoft and Atom are registered I

authentic arcade games like S TAR caam tpues . I Trvag

Snapper to Algebraic Manipulation ACORNseH | -

to Desk Diary to other languages like

FORTH and LISP. Striking colour, 4A Markert Hill, I

amazing sound effects and powerful Iimtcode
E— e e o SO g e E— —

CAMBRIDGE CB2 3N].

WHAT PEOPLE ARE SAYING ABOUT OUR. ..

BBC MICRO GAMES

.. lwas vary impressed, not only
with the cassette, but also at the
speed at which it came!"

— R.L., Cheshire

. | bought all your tapes to date
for the BBC Micro and | think they
are just super, especially STAR TREK,
and the sound effects in CANDY
FLOSS really made me sit uu' Well
done and keep them comm%

Paisley

‘... 1 must congratulate you on
your MUTANT INVASION cassette. |
have had it for two weeks now and it
is really superb. Incidentally, | have
beaten your hn;h score of 4,500 —
mine is 7,580!"

— S.L., Barks

AND NOW LOOK AT OUR LATEST CASSETTES!

Cassette Eight contains Model A
Invaders. A superb full feature

CASSETTE EIGHT
Model A Invaders

CASSETTE NINE
Model B Invaders

Cassette Nine contains Model B
Invaders. A superb full feature

n -

Cassette One:

Cassette Two:

Cassette Four:

Cassette Three:

Choice of Invader and Missile
speeds. FAST, SMOOTH AND
GREAT FUN!

Only £4.95 inc.

Actual screen ph{:ro

g;aph'n:s. for the Model B BEC
iero. Choice of Invader and
Missile speeds. QUITE SIMPLY

THE BEST.

—w gy machine code teletext colour adaptation of the arcade ‘Space AN __§s s wAEY L
i graphics version oi the popular Invaders’ game in machine code
o ‘Space Invaders’ arcade game and high resolution colour
el for the Model A BBC Micro.
L

THRERY
IRERRERI

Only £6.95 inc.

Actual screen photo

NOT FORGETTING THE REST OF OUR FANTASTIC RANGE

FOR MODELS A AND B

STAR TREK (8x8 Galaxy, Klingons, Phasers etc)
and CANDY FLOSS, the tremendous new game
everyone is talking about! Only £5.95 inc.

HANGMAN, KRYPTOGRAM, DICE, BEETLE,
GRAND NATIONAL and MUSIC. Only £3.95 inc.

MUTANT INVADERS (arcade game). Can you
destroy the Mutants before they destroy you
with their radioactivity. Only £5.95 inc.

BREAKOUT (arcade game). Superb version, &
skill levels, 1 or 2 players. Only £3.95 inc.

Cassette Five:

Cassette Six:

Cassette Seven:

FOR MODEL B ONLY
BEEBMUNCH (arcade game). Our version of the
‘Facman’ game. Tremendous version contain-
ing multi-ghosts, tempting fruits, superpoints,
SCreams elc. Only £5.95 inc.
SUPER HANGMAN. The special feature is the
high-resolution animated man. Marvel at the
detail of his clothing and witness his impati-
ence! Contains many categories. Only £3.95

incl.
3D MAZE. Battle against the clock to escape
from the maze, with the computer showing
your view in 3-D each step you take!

Only £3.95 inc,

ALL CASSETTES AVAILABLE NOW FROM:

(All our software is available before we advertise)

l. J. K. Software

55 Fitzroy Road, Bispham, Blackpool, Lancs
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Bug-Byte programs make ideal
Christmas stocking fillers! If you
have a friend, or member of the
family, who already owns a ZX81,
Spectrum, VIC, Atom or BEC
Micro they will be thrilled by the
gift of one of our beautifully
packaged, exciting cassettes.

Whats more, Bug-Byte games are
the best! Tens of thousands of
contented customers testify to
that, so do consistently hot
reviews in the popular micro-
press.

If your game isn't shown, don't
worry, we probably have more
quality programs for more
machines than any other software
house, and new ideas are
constantly being generated by our
young, enthusiastic team of
skilled programmers.

WHERE TO BUY?—

Look for the sign!

Bug-Byte programs are
AVAILABLE NOW from:

All Laskys Stores Nationwide.
Large branches of Boots and
Curry’s Micro-C, plus over 100
independent computer dealers.

If you can't find a Bug-Byte dedler
near you — then fill in the coupon
opposite and order direct by post
— and receive your free copy of
our 1983, 16 page, full colour
brochure, it's packed with lots of
enthralling games for the whole

family.

i

Also for your VIC:
Backgammon

Another VIC in the Wall

All VIC Programs — £7.00 each
including post and packing



ks

2>

48] Prices: Mazogs — £10.00
{AS Assembler—£5.00
XDB Debugger — £6.50

XTK Tool Kit— £6.00

¥ Invaders — £4.00

/‘4’ B

N SMALL PACKAGES!

for the
{ZSWCLO%IRZX 81 ﬁ.-‘r.'- =
+ ZX SPECTRUM

_ZX SPECTRUM

BBC Micro

=
. __J\II_%C“ We have a large selection of
‘ programs for the BBC Micro (A
M and B models). Our new brochure
o fl" gives a complete listing, so send
ERN for your free copy today! Also see
S our huge range of software for the

. * | ever-popular Acom Atom!
x)

! .
K 3
A
Ry YA YT TY T RTNYNATYY (%)
- LR
& !
T ‘_‘_A.i* ) A
3 £ Ak b b AR
|
i

VOUCHER

with all orders
of 2 tapes or more

Please send me:
I VIC Panic 0 Spectral Invaders [ I
VIC Asteroids [0 Spectres
VIC Chess O Mazogs
VIC Cosmiads [0 ZX AS
OR the following:

OR Please debit my Access 5324

I Barclaycard 4529 Expiry Date

Dealers Discount Available

ACCESS, BARCLAYCARD ORDERS
WELCOME ON 24hr. ANSWERPHONE
D51-227 2642, loszc rcisa o]

or mail to:

BUG-BYTE SOFTWARE,
FREEPOST (No stamp req.)
LIVERPOOL L3 3AB.

Spectrum Prices:
Spectral Invaders — £5.00

Spectres — £8.00

‘Aspect’ Assembler — £9.00

All prices include post and packing




MICHAEL ORWIN’'S ZX81 CASSETTES

The best software (by various authors) at low prices.

QUOTES

“Michael Orwin's £6 Cassette Two is very
good value. It contains 10 stolid well designed
games which work, offer plenty of variety and
choice, and are fun.”

from the ZX Software review in
Your Computer, May “82 issue.

"I had your Inveders/React cassette ... |
was delighted with this first cassette
P. Rubython, Lendan NWIO

“I have been intending to write to you for
some days to say how much | enjoy the
games on ‘Cassette One’ which you supplied
me with earlier this month.”

E. H., Lendon SW4

“| previously bought your Cassette One and
congider it to be good value for money!”
Richard Ross-Langley
Managing Director
Mine of Information Lrd.

CASSETTE 2

Ten games in Basic for 16K ZX81

Cassette Two contains Reversi, Awari, Laser
Bases, Word Mastermind, Rectangles, Crash,
Roulette, Pontoon, Penny Shoot and Gun
Command.

Cassette Two costs £5.

CASSETTE 1

{eleven 1K programs)

machine code:

React, Invaders, Phantom aliens, Maze of
death, Planet lander, Bouncing letters, Bug
splat.

Basic:

| Ching, Mastermind, Robots, Basic
Hangman. PLUS Large screen versions of
Invaders and Maze of Death, ready for when
you get 16K,

Cassatte One costs £3.80

CASSETTE 3

8 programs for 16K ZX81
STARSHIP TROJAN

Repair your Starship
beftore disaster strikes.
Hazards include
asphyxiation, radiation,
escaped biological
specimens and plunging
into a Supernova.

STARTREK This version of the well known
space adventure game features variable
Kling-pn maobility, and graphic photon torpedo
tracking.

PRINCESS OF KRAAL An adventure garme.
BATTLE Strategy game for 1 to 4 players.
KALABRIASZ World's silliest card game, full
of pointless complicated rules,

CUBE Rubik Cube simulator, with lots of
functions including ‘Backstep’

SECRET MESSAGES This message coding
program is very txlp gexi jf.

MARTIAN CRICKET A simple but addictive
game (totally unlike Earth cricket) in maching
code. The speed is variable, and its top speed
is very fast,

Cassette 3 costs £5.

CASSETIE 4
8 games for 16K ZX81

ZX-SCRAMBLE (machine codel

Bomb and shoot your way through"ﬂ;& -
fortified caves.

GUNFIGHT
{maching code]

INVADERS
(machine codel

GALAXY INVADERS [maching code)
Fleets of swooping and diving alien craft 1o
fight.

SNAKEBITE (machine code)
Eat the snake before it eats you. Variable
speed (very fast at top speed)

LIFE {machine code)
A ZX81 version of the well known game.

3D TIC-TAC-ONE (Basic)

Played on a 4 x4 x4 board, this is a game for
the brain, It is very hard to beat the computer
atit.

s of the 8 games are in machine code,
because this is much faster than Basic. (Some
of these games were previously available from
J. Steadman).

Cassette 4 costs £5.

el
i

Recorded on quality cassettes, sent by first class post, from:

Michael Orwin, 26 Brownlow Rd. Willesden, London NW10 9QL (mair order oniy please)

ARE YOU A Z2X81 USER WHO'S NOT

Including VAT.
complete

@ Each ECRE1 comes complete with its own individual
certification tape, tested and serial numbered to prove your

machine refiability,
® Mains Operation only,
@ Mains & DIN connector leads provided.

@ Certification of tape head alignment - height and azimuth.

@ Certified tape tension, torque and speed,

@ Fast forward and rewind tape search contrals,

The ECRB1 is also suitable for Sinclair ZX80

@ Please allow up to 28 days delivery. @ The ECRB81 is

backed by our 14 day money-back option,

MONOLITH

electronic products

-. Telephone: Crewkerne 0460 74321 Telex: 46306
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PLAYING GAMES?

ECR 81 DATA RECORDER SAVES AND

LOADS YOUR PROGRAMS EVERY TIME!

The ECR81 Enhanced Certified Recorder from MONQOLITH is a

major advancement in cassette recorder technology which minimises

the problems associated with standard audio recorders. The unit is a

high reliability program store for ZX computers based on a modified,

proven cassette mechanism. The two sections of data recording
circuitry automatically ensure precise levels are written onto the
tape and that optimised signals are received by the computer,

THE ECR81 IS NOT SUITABLE FOR AUDIO REPRODUCTION

NO MANUAL VOLUME OR TOME CONTROL ADJUSTMENT PROVIDED

e e s o S BRRRE E ]

To: MONOLITH ELECTRONICS CO. LTOD., 5/7 CHURCH STREET, CREWKERNE, SOMERSET

Price | Total

I Please supply me with:

= 1 1
........... [Qty.) Monolith ECR B1 Enhanced Certified Recorder(s] | l“‘éﬁﬂl

o be used with my ZX81

| also enclose postage & packing pér récorder £2.50

Prices include VAT f

[E [ 2]

Mame: Mr/Mrs/iss. J l i J. l LJ_ I = IL = JI il l l 15 J ; lJ_IJ_J_I_J
Acddress i_J.__J. J. l 1 I._ Ll | |. I | 1 I .._J. JJJ_I_I_I
1] ] 0 O 5 5 0 6 VA I




IThcroStyl

NEW SHOP 29 BELVEDERE, LANSDOWN ROAD, BATH
WILL OPEN 47 CHEAP STREET, NEWBURY

IN NEWBURY STHIGCTRE Oy IRy
IN SEPTEMBER

R 5
T

Post to:
MICROSTYLE, FREEPOST,
29 Belvedere, Lansdown Road, Bath BAI 1FP

Please send me further details on the
tollowing, and your special offers:

VIDEO MONITORS
All sizes and prices.
Black/white 8~ £90,00
Black/white 12" £65.00
Green Screen 12° £85.00

amber9” £95.00
All Flus VAT

N | e e e e
AddresEs s bie. Lot S ol S e

EXTENSIVE RANGE OF
BOOKS AND SOFTWARE
ALSO AVAILABLE
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SOFTWARE

for Zti-81ZX SpectrumBBC Micro

New maths programs —improve your maths and
programming skills by playing Simon maths Games

Choose your own level of difficulty — suit ages 10-16,

10 programs on each tape — most incorporate Moving
Graphics and are fun to run.

Let your computer help you to pass your exams.

Maths1 Number, Area, Fractions, Decimals, Money, Length.
Number, Estimation, Test 1, Game 1. :

Maths 2 Volume, Ratio, Percentages, Perimeter, Bases, Time,
Number, Estimation, Test 2, Game 2.

Maths 3 Directed Number, Co-ordinates, Angles, Scale, Probability,
Density, Temperature, Estimation, Test 3, Came 3.

Maths 4 Square Roots, Indices, Circles, Inequalities, Statistics,
Number, Fractions. Angles, Test 4, Game 4

N e e e s - . 0 o __f:;-—_-;\-\_ .
Maths5 Equations. Directed Mumber, Statistics, ARARY
Probability, Circles, Equations, Pythagoras, fi; 4 o

Simulitaneous Equations, Test 5, Cames.

Simon Softwa
Quality tapes copied at narmal speed for better
reproduction.
Cassettes with
Printed Programs £ 5(inc.VAT). Please add £1 p&p
FREE!blank tape with each set ordered
Send cheqgue/FPO to: Simon Software, Dept. ES.
Freepost, New End,

i

Redditch, Worcestershire
(Please state ZX-8111K), (16K) or BBC Microi
ar ZXSpectrum.

MIDWICH COMPUTER COMPANY LIMITED

FAST EX-STOCK DELIVERY OF MICROCOMPUTER COMPONENTS AT UNBEATABLE PRICES

f chequed'POYs payahie to MikrerGen aned add 40p pos! & packng)

MIDWICH MOW APPOINTED OFFICIAL ACORN * Expangon bus & fube kil (BBCE) 585
BEC MICRD DEALER * Printer abig in Amphencd
(it asstmblech (BEC21) 13.00
ACORN ATOM UPGRADES *ljser pert connector & cabie (BRC23) 200
Description Price | “Anaicue npul phuy & cover (BBCAA) 295
~Alom crse pack (AAHDE) 200,00 | "5 pin DIN paog for seralint (BBC111) 060
* AMET! Coioue cand [RABOT) 3025* | *6 pn DIN phoy for RGB int (BBCTG) 050
*4K Atom DOS [RASA1) £0.00™ 'me'NWmﬁIE[MIML 0.50
4K FP ROM [ARS22) 2000 “Conmeciy £ catie (BBCEG) 350
*BAG ROM Sel (00000 4343 'E{Bnm;dmlfﬂgémmn 225.00*
= r denves 1 34500
Moy Upgrade BOCT T PO ousg | “Games Pacdes lper pa) (88045) 1130
*Printer & User 10 kit (BBC2) 780 “Pricees on theseilems are Exely to change pieass contact saies
*F Dist intertace inc DOS (BBCH o.0a o belore ordenng
“Amalocgese nput kit (BBE4) 760 A SO TS e O indéncid delfvery from Acom plesss check
*Sarial 10 & RGE kil (BBCE) 1025 avaiabiity hefore ondering ileeng markod *°
MEMORIES 4116 200rs 075
D JOVSTICKS AND CONTROLLER FOR L 4118 150 i
IXB1 AMD SPECTRUM 2;338?50 g&ﬂ i;g g%?jnﬂ: 465
4 Controls 1 or 2 Joysticks 2“5‘5.::: L hEC‘ e 485
< [Fire Bulion Faclity {1 o 2) 450 210 | 451614816
: Seggﬁ' g Expanson Siol NIEQ{qﬁﬂm 5;[:4].5 £
il o Ex I+ s 16 25005 .38
* Ee Conecior provided for FAM Pack 2716 45075 E1I6/3150ns 345
Dists e 3 fad 585 | 6116 L3
* Jowstick Corteolies [kit) 1405 22 2732 Xlvs 448 150ns 575
* Joystick Contrallér [Asserm 1995 2 2732 450ns 320
Joysticks funcasedy 300¢ | I2a%0es M | L cpepy ow
Fire Dutions (uncaser) o e PRICES FOR
*Flease specify ZXB1 or SPECTAU when ordening 43?5 1%2 f_'m QUANTITIES +
(A Kies supphed weth full assambly instngtirs) ;
2114 Low Power 0B0| BILSS7 pga | 26 way Right Angk
ACORN & BEC 200ns 3 DPEIM 450 DG 3.24
MICAD 4516M816 100ns 288 DSIESIN 450 | 34 way Right Angle
COMPONENTS B522 209| DSBELS1ZON 450 | 10C Heaoer 380
TaLS244 058| 20 way fight Angie 15 wahg'ﬂa'n A
TaL5245 068 10C Hezder 248 | O SKT 150

24 Hour Telephone onger senace for credil card holders
All prces exclude VAT and camage 1075 on orders under £10 neiil
Ottscial orgers from educational and government estabhishmants and
publc companes.accepled Credd accounts avalable 1o others (subyec! to statusi
All orgersdespatched on day of recespt Ot of steek itims will Tollow on automal Cally @l cur
3 discrelon or a redund will be gven o reguested
N0 SURCHARGE FOR CHED?! CARD ORDERS

MIDWICH COMPUTER CO LTD

DEPT ¥C. RICKINGHALL HOUSE, RICKINGHALL, SUFFOLK IP22 1HH
TELEPHONE (0379) DISS B98571
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for your Spectrum

Scramhle

from
' the leaders 4
High-spaed arcade game il " w
-:ias.-ly the fastest grailable .L.Il].ig_l‘j U* E} =1J InZX games :!?
Thrust, alitude. fire and o ¥
bomb controls
For 16K or 48K Spactrum DMLY £5.50 0 o e

Plus Mikro-Gen games for your ZX81
Space Invaders + Breakout + Bomber % Frog 7
Paxman & Sorcerer's Castle « DeBug (Disassembler/Monitor)

All on casselte, with library case UN LY £395 Eﬁ[:“

Wieihe fos 1l details of the Mioe-Gen range of programs and acd-ons,
avaitable lrom local slockists of ganect from the manufachurersipbease make

Suppliers of Seftware to Sinclair

MIRG I EN

24 Agar Crescent Bracknell Berks RG12 28K Tel: Bracknell (0344) 27317

N

[ FOR YOUR MICRO
COMPUTER NEEDS

B MICRO COMPUTERS

B ACCESSORIES

B PERIPHERALS

B EXTENSIVE RANGE
OF SOFTWARE

B WIDE RANGE OF
BOOKS & MAGAZINES

| IN HOUSE AFTER SALES
SERVICE DEPARTMENT

S EE DR SN EENEENENEEHR
STOCKISTS FOR APPLE OSBORNE. NEVWBRAIN ETC,

Lion iMicro Computers
THE SPECIALISTS

Lion House, 227 Tattenham Court Read. London VWP OHX
Telephone: 01-580 7383 & 0163716801 ‘

e | Telex: 28394 Lion G.

Open 9to 6 Mon-Sat EX== oD B

=

T

(7
\S




MAGNUS

To be loaded uaing
Laad “E

SEVEN GREAT PROGRAMS i e TEACHERS - PARENTS

T Wou may never nes anodhes ki
Desgdy for this fope "behe! coisesie o

FOOTBALL MANAGER f‘é"

o trn Limbel vy Ll H
4

BEANAGE WORIR CHR FOOTRALL TEAM IN THIS
ITIRHT GAREE GF SKILL

Duetaiy dor rhe sope bohnd cossette oo

ogftw are illasters Lid. oep &, 30 Lincoln Road, Ofton, Birmingham 2 6PAg England. Telephong: 021.707 7544

All these titles are available now from your local Bookstore or Computershop. In Please send me the following programs
case of difficulty, send cost of tape plus 25p postage per tape with the coupon =
to: Dept.,C |, Software Masters Ltd., 30 Lincoln Road, Olton, Birmingham B27 6PA. &dﬂ Title

Trade enquiries welcome!

Breakout 16K
Computacalc 16K,
Constallation 16K
Football Manager 16K
Labyrinth 16K
Magnus 16K 9.
Mazogs 16K 10.00
Mugs.yt i 1EE 585 %
urgatroyds 1 ;
Murgatroyds Revenge 16K 5. Postage:-
;uérgmare ParkiMusic :EE : | enclose Postal Order/Cheque for Total £
Personal Banking System 16K 9. MName
Pilot 16K
Progmerge 16K 5. Address
Puckman 16K 5.
Space Intruders 18K 5. —_— —
Space Invaders/Space Rescue 16K
Star Treh/3D Os & X5 16K

D T Software Masters Lid.

Tk Gz fack s Dept.,c, 30 Lincoln Road, Olton, Birmingham B27 6PA,
: England. Telephone: 021-707 7544.




ZX81 OWNERS

SPECIALISED PRODUCTS
MODULAR EASY TO USE
FOR HOME/INDUSTRY &

TE10 INPUT/OUTPUT PORT — Easy 1o use. Fis between ZX & RAM
PACK/PRINTER {if required). No skill required 1o connect. Can be used for
such things as:— motor control; sound/music generators, connection to
printers/floppy dises/light pens/other computers, temperature monitonng,
square wave generating, control of rotating aevials, even wain sets etc. Port has
16 programmabie 1/0 lines and may be used without any electronics knowledge
to connect other add-ons. Motherboard required ONLY when two or more add-
ong ang used at any one time.
FULLY ASSEMBLED £17.95,
KIT [WITHOUT CASE) £14.95.
TE12 4 CHANNEL RELAY BOX — To suit Port Contact rating: — 240w
ACI1,5A — 24V DC or 110V AC/3A. Up to 4 units ie. 16 relays can be
operated £14.
TE1S 8WAY TRANSISTOR DRIVER —
TE17 BWAY SWITCHUNITEDUCATIONAL] —
TENS BWAY INDICATOR UNIT [EDUCATIONAL) — £12.
TEH JOYSTICK & FREE GAME — (2 Joysticks may be connected via
Motherborsd.) £12.95
TEXN MOTHERBOARD — Allows multiples combinations of add-ons = up
to 16 1/0 linegmay be used — £15.95
TE12% POWER SUPPLY — 6/7.5/9V DC an 300 mA — Required for use with
add-ons TET2/15 & 18 £4.95
23 + I3 WAY ZX Edge Con £2.85. Contact cleaner £2.30,
16 WAY SINGLE SIDED EDGE CON £1.95. EXTENDED PIO NOTES £1.
PRICES INCLUDE VAT

Recaipts shways provided: — Delivery narmally ex-stock. ADD
S0p rowards plp on all orders under £20.00, with the exceplion
nfaccessoms, e, i Edge on. Fullinstructions and examples vith
all prodic

SEND 5. A E. FOR CATALOGUE. TELEPHONE ORDERS
ACCEPTED.

THURNALL (ELECTRONICS) ENG.

DEPT ¥, 95 LIVERPOOL ROAD,
| CADISHEAD, MANCHESTER M30 SBG
TEL: DG1-775 4481 (24 haur)

raphic at a time on
he VDU screen. Work
i Fon 2, 4 or up to 48
adJacent units with this quality-printed Graphic
Planning Pad. Prepare your designs at home,
on the train, at school or the office - anywhere.
B Full instructions B Over 300 predesigned
i graphics to use or to spark your imagination
B Space to design over 2000 graphics of your
* own. BAI column values printed to aid coding M Sample
program to calculate values, POKE to memory and SAVE
B Written for Spectrum but invaluable for any computer
with 8x 8 user defined graphics B Allin allthe bestto be had.
BAlso available: ZX81/Spectrurn BASIC coding
sheets. Printed blue on quality paper for neat and precise

program development. £2.50 inc p&p per 100 sheets.
OFFER

ROXIMA GRAPHIC PLANNER PAD
PLUS 100 BASIC CODING SHEETS =o0¢£5.00

Remnittances to Proxima Centauri Ltd.
Suite A6, 23 Denmark Street,
London WC2H BNA.

Please specify exact requirements.
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P T e e e
24 Gloucester Rd
HME Tel: (0273) 698424
BRIGHTON

ATARI

400 (exc. BASIC)
400 (inc. BASIC)
800 (exc. BASIC)
800 (inc. BASIC)

£173.04
£216.52
£390.43
£433.91

ATARI PACKAGE DEALS
400 (18K} + BASIC + Recorder #= Joystick + 5 Blank
Casseties + Free Programs

400 (32K) + All above items
800 (48K) + All above items

BOO (48K) + Disk Drive + Joystick + 3 Blank
Disks + Demo Disk

£251.30
£307.83
£546.96

£734.78

EPSON HX20 £402
SHARP VIC 20 £129.50

MZB0A £434 GENIE | & Il £289
MZBOB £789 ATOM from £150

NOW IN STOCK — DRAGON — 32K + COLOUR +
SOUND + TYPEWRITER KEYBOARD £173 + VAT
+ PERIPHERALS + SOFTWARE + BOOKS
+ MAGAZINES + CHESS COMPUTERS
+ GAMES FOR ZX81 AND APPLE

PLEASE ADD 15% VAT TO ALL PRICES

EDUCATIONAL COMPUTING

on the

i No comparable
| collection
offers g much
[~ “strongly for so litte
recommendead D’

| educatienar | Fifty high-quality programs to turn your ZX81
. autherities |, or Spectrum into a powerful educational tool.
'_______________-—-—-'" And you don'l dven need lo know programming.
[ams Thers are clear insiructions and plenty ol lips
amost all P“’i & advice. Designed o gobayond drili & practice
work on ! M e romote lesrning ihrouph inlersction & discovery.

SPECTRU Includes :-
TORTOISE

All programs A simplified
fit 1K version of the

famous Turtle

programme

Educare’s

Creative use of

graphics CODED MISSILE

Meny innovative |1K PROGRAMS Combines the
ideas for fun of arcade

PRIMARY garows: with
EDUCATION ot

£5-95 only

Fully documented
Includes many
paperback 110 pages

games

plus Spectrum supplement
Graph-plotter @ Histogram @ Simon-spell @ Sketchbuard @ Times-table @ Sels
Series-quiz @ XY-coordinates @ Counl @ Equations @ Areas @ Guess-a-Volume
Angles @ Upstairs -Downstairs ® Music-notes @ See-saw @ Wipe-out ® Spell
Temperature @ Clock @ Money @ Snake ED CARE
Mastermind @ Number - shoot @ + 26 more U

Please send me copies Educare’s 50.

l ' EDUCARE |1 enclose cheque/postal order for F 5
139a Sloane St yame Ry T I

I London
SWiX 9ay

|#‘dress e

Let your child benefit early - Send now



@ eLtec services Lo B
BBC MICROCOMPUTER SPECIALISTS COM UTER

BEC SOFTWARE EDUCATION PACKS by

PUTERS e , P
o ARSI e o PRINTERS v

BBLC Modsl “A™ (i siock now| 233,00 ACOANSOFT Morr L ARl the fofowing are dessy Iy pepsto tiachars &
BEC Mod £399.00 i . £90e || Setosha GRIRA, (2% 00 ¢ prod ded
380 M 330,00 ACORNSOFT Srupper 955 EPS 0 MXEDF, E350.00
HEL H bl £31.00 ACORNSOFT Arcade Action 1o | EPSOMMXI00F TN ERH 00
FULL UPCRADE N cksug) 90,00 ACORNSO £ SMITH COROMA Daisy Wiesl Printer FE57.00 J M residen colour disassemie ‘durp, 1z
UPGRADE KIT firting charge £10.00 Sincia Mys inber Cable FIR.40 e i Sl e e -__: .:
PRO STAT Pare 2 Regreseion | piogram £ 14
PRO TEST & Function | +
MUGEET [ R0
Snclair WORD FROCESSOR 0 Utlity Pack — Rack, Alphstel. Calendar etz £6.55
Agens for BUG-DYTE B PROGIAM POWER sofiw ;fp,f:rfff;;_'_,;:’:,:r ftdz e [E ‘&

CASSETTE RECORDERS

BBC BOOKS MONITORS PS FOR ATOM OWNERS!

e (Pyol E23.00
¢ (Fergusoni c0a 1% 50 MOMITOR fused in BBE computer
A £37.95 Programs for the BBC Msrasomgracs fe i
€500 " 5% £ F2E. ) LRl
£0.70 ng on the BEC Camputer Crom {555 5.0 =
£E.00 (X

ey phig
Lea ¥ewit BEC MICRO Teach you s Progiam Hartnel (845 PRO LOG A0C Soand. Exh npuss for oystoks

Tha BB MICRG Aavealed Aisien 788

padabes, mashing inguts £
ACOANSOFT BEC BASH board P 5

ELTEC SERVICES LTD
231 Manningham Lane, Bradford BD8 7HH
Tel: (0274) 491371

OPEN Mon-Fri 8am-5pm Sat 9am-12 noon
Prices are VAT INCLUSIVE
P&P £1.00 for orders under £100.00: Orders over £100.00 add £10.00 for 3 Securicor Delivery

ZX81/ SPECTRUM/ DRAGON 32

A fantastic range of 16K games,
each complete with fully comprehensive instructions from:

M.C. LOTHLORIEN
ENTER THE DRAGON!

1. TYRANT OF ATHENS
Can you survive long enough to turn Athens into the most feared state in the
Mediterranean? Train troops, build warships, fight battles by land and sea against hostile Greek States and the vast
Persian Empire. Many more features in this very addictive game.
Price: DRAGON £6.95 ZX81 £4.50 SPECTRUM £5.50
2. ROMAN EMPIRE
Your aim is to conquer the hostile countries surrounding Rome. Build armies, appoint Generals and
fight campaigns. This challenging game takes full account of morale, fighting efficiencies, leadership ability, etc. 3 levels
of play.
Price: ZX81 £4.50 Spectrum £5.50
3. PELOPONNESIAN WAR
Set in Ancient Greece from 431-404 BC, covering the Great War between Athens and
Sparta. Your goal is a final victory over the Spartans but you will need all your skill in a combination of diplomacy and
military force before you even stand a chance. 3 levels of play.
Price ZX81 only £4.50
4. SAMURAI WARRIORS
How would you have fared as a Samurai in 13th Century Japan? Face challenges from
Samurai and bandits. Are you a survivor? Or will you be forced te commit ritual suicide? 7 levels of play, a most fascinating
game.
Price: DRAGON £6.95 ZX81 £4.50 Spectrum £5.50
5. WARLORD
A challenging game of analytical skill set in 13th century Japan. You control a village and must meet
attacks form other armies, combat challenges from other warlords and their Samurai, attack and defeat pirates, make
raids for gold or slaves and feed your village.
Price: ZX81 £4.50 DRAGON — AVAILABLE DECMEBER

Cheques and PC’s please, made payable to: M.C. LOTHLORIEN
4 Granby Road, Cheadle Hulme, Cheadle, Cheshire SK8 6LS
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MPF1i

Only available from Fiight Electronics Limited

1. Massive 64K memory.

£y £235

+ carrilage (£4.95) + V.A.T.

2. 3 Display Modes:-
a) TEXT
b)_6 colour high resolution graphics /;
(53,760 pixel: 280 x 192).
c) 16 colour low resolution graphics
(1,920 blocks: 40x48)__

/ﬁ
S “;;ﬁ
i S‘E-ocro a8z

- o | enclose cheque/P.O. fork............
pIT
E B OBER
SUE- 2
43 y

R

. Sound via 8 ohm 2.25", 0.25 w speaker/amp.

6502 processor.

Applesoft compatible, BASIC.

Cartridges for ASSEMBLY, PASCAL, FORTH available

sSoon.

Nl (or{unl{w

ACCESSORIES: 40 character graphics, 150 |pm

Thermal Printer, Games packages, RS232C network

interface board, floppy disk driver, sound/speech

synthesizer board, and many more on the way.

Hants SO2 4AD. Tel: (0703) 34003/27721. Telex: 477793.

FLIGHT ELECTRONICS LTD. Flight House, Quayside Rd, Southampton,

SSPECTRUM 4SK-ZXSI=TRSS0=VIDEO GENIE=

it OTEUHTE

AL | O 2871
7

7 SPECTRUM
- POOTBALL

23D

We're tired of

COLOUR
GRAPHICS

m%%you
tell you

I received F.M. sbout 70 days ago, and
have ployed about 23 hours so far — ad-
dictive is the operative word, —
D, BLAIR, FIFE
i think your pame is fabulous since
starting with Port Vale in the 4th Divi-
slon, baing promored, winning the F.A.
Cup, snd being promoted again to the
2nd Divizion,—
C. DICKENSON, CANTERBURY

REREENENENRENDONEE RO O NN AN AN RARARERED

* 4 DIVISIONS * F.A. CUP *
PROMOTION & RELEGA-
= TION * TRANSFER MARKET
= % TEAM SELECTION * SAVE
= GAME FACILITY * LEAGUE
= TABLE # AND MUCH MORE|

ALSD AVAILABLE AT BOOMSTORES E COM
PUTER SHOPS INCLUDING BUFFER MICRO
SHOF & MICROWARI, 30 GRAPHICES ONLY
INCLUDED 1N SPFECTRUM WERSLON

HARDWARE REQUIRED

i recantly bought your F.M. program and
Spactrum TRS80O/ was vary plessad indsad. | found it vary
48K RAM Video Ganie good valus for monay and played it all

day the day it arrived — | own a ZX87
ZX81 LEVEL Il which is now only used for F.M.—
16K RAM 16K RAM Yours addictad, M. FRAMPTON,

CANVEY ISLAND

I falt that | had to write and congratulate
you on your program F.M. | found tha
game very compalling and sxciting, real-
Iy just Nka the real thing — keap vp the
good work and standard.—

N. LAWRENCE, FULHAM
ORIGINALS CAN BE SEEN ON REQUEST

To Order send Chegue/P.0. £7.95 made
payable to:—

ADDICTIVE GAMES

at: Dept. Y.C. P.O. Box 278
COMNNIBURROW,

MILTON KEYNES MEK14 TNE

PLEASE STATE COMPUTER
NN ENET IR RRERERERANREEIEER

T L LR TR EL L L]
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PASCAL FOR THE |
ZX SPECTRUM

Hisaft are pleased to announce the availability of Hisoft Pascal 4
for the 48K ZX SPECTRUM.

Mo longer da you have to put up with the slow execution speed of |
BASIC programs; Hisoft Pascal 4 produces programs that run
betwean 40 and 100 (yes 1001} times faster than the equivalent
programs written in ZX SPECTRUM BASIC. For example, a
program to sort a 100 element array of numbers into ascending
arder takes 60 seconds in BASIC, while HP4 produces a program
which does the same thing in 0.6 seconds!

MNOW you and your children can learn to program in an efficient
and structured way by using Pascal, the favoured language In
schools and universities.

NOW you can write games programs etc. which run as fast as you
need them to without having to resoert to assembler or machine
code.

NOW you can use a language which reguires minimal re-learning
when you move from your SPECTRUM to another computer,
Hisoft Pascal 4 has all the essential features of Standard Pascal as
detailed in the Pascal User Manual and Report by Kathleen
Jensen and Niklaus Wirth, the man who designed Pascal.

Hisoft Pascal 4 is a professional piece of software designed by a
team who have been writing Pascal compilers for many years
you will find it to be powerful, flexible and very easy fo use.

Ta top it all, we are offering the package (which includes a 60 page
manual), for a limited time, to 48K ZX SPECTRUM users at an
INCREDIBLE price of:

ONLY £25 INCLUSIVE

Write for more details TODAY to:

SERJHISOFT

-ﬁl &0 Hallam Moor

EEIJE:"]] Liden SWINDOR
= L SH3 6L

Tel. (0793) 26616 (Answering machine)




Keyboard with
Electronics

A full-size, full travel 43-key keyboard that's simple to add to your ZX81 and
requires no soldering in the ZX81.

Complete with the electronics to make “Shift Lock”, “Function”, and “Graphics 2"
single key selecticns making entry far easier.

Powered from ZX81's own standard power supply - with special adaptor supplied.
Two-colour print for key caps.

Amazing low price only £19.95 incl. VAT and carriage.

Order As LW72P

Full details in the June 1982 issue of “Bectronics-The Maplin Magazne” on sale
at all good newsagents price 60p. In case of difficulty send 60p to address below,
l or £2.40 for annual subscription (4 issues).

mrﬂlpu_-"n Electronic Supplies Ltd

P.0. Box 3, Rayleigh, Essex SS6 8LR. Tel (0702) 552911
Ratail shops at

158 King St., Hammersmith, London WE. Tel 01-748 0926

284 London Road, Westcliff-on-Sea, Essex. Tel (0702) 554000

Lynton Square, Perry Barr, Birmingham. Tal: (021) 356 7292

[Shops closed Mondays). All mail to Rayleigh address.

L
j
= o

Software for the BBC Computer
Model B only
ALPHABETA A complete Word Processing Package with
instantaneous response. Features include automatic wrapround,
insert, delete, over-write, title centring, tabs, merging and other
editing facilities. Up to 224 lines of 80 characters can be produced.
For longer documents editing between files is possible. Price
includes a manual and labelsfortheredkeys. . ............E28.50

BILLIARDS Thisis a game of skill and cunning. Key in the direction,
: pace and backspin on your cue ball and watch the result. The
computardoas the mst. . ... ..o it i e £8.50

TESS Are you bursting with imagination or flare for graphic
designing or just wanting a completely different type of program?
TESS is for you. Design a shape, choose colours, pattern and
size, then watch the screen fill with copies of your design inter-
locking together. Animations are possible, the tape includes an
o B e e i o PR SO Ry pl L LB e £8.50

Model A or B (Family games with sound and colour)

SHAPE and RACE For 6 year olds upwards. In SHAPE, a tracer
bouncesinside a blue box and rebounds off a hidden shape. Canyou
identify the shape before your opponent. The RACE is between a
hare and a tortoise. First one to the flowerswins............ £5.50

SIGMNALS and MAGIC Make up sums to reveal a hidden shape.
Guess the shape to get bonus points. Complete a magic square to
get promoted and hear the fanfare. The higher your rank, the better
the fanfare. 3levelsofdifficulty. . . .. ... oovviiiniiiinn.n. £5.50
Prices include cased cassette, instructions, postage etc.
Please send orders and cheques/PO/Transcash (No. 614 131 707)
10:
H&H, Dept A, 53 HOLLOWAY, RUNCORN, CHESHIRE.
For further information please send S.AE.

i m;mmmmn

SPECTRUM 48K : ZX81 16K

SIX PART ADVENTURE

BLACK CRYSTAL

THE QUEST IS ABOUT TO BEGIN

The ultimate role-playing adventure for the SPECTRUM/ZXB1.
You can become 8 warrior, alf or wizard on a guest 1o fmd and wse
the rings of creation: to destroy the Black Crystal and defeat the
Lords of Chaos. Held within six programs lies a land of fabulous
treasures and myythical monsters. Journey through the land of
Beroth, explore the castle of shadows, descend into the
Shaggoths lair, search for diamonds in the ssa of sand but beware
of sand sharks! Confrent the fire demon m his temple, battle
against the Lords of Chaos and win your way to the Black Crystal.

By splitting Black Crysial into six programs we can provide mora
vanety and detail than any other adventure for the Smclair
COMmpulens,

Real time monster battles. Superb graphics. Save game feaiure.
All six parts are supplied together on cassetta, boxed with
instruction booklet.

SPECTRUM 48K: 180K OF PROGRAM
IN SIX PARTS — ONLY £7.50
ZX81 16K: OVER 100K OF PROGRAM
IN SEVEN PARTS — ONLY £7.50
WHY PAY MORE FOR LESS OF AN
ADVENTURE

To: CARNELL $°F|'W.ﬁﬂE. DEPT 2, 4 STAUNTON RD, SLOUGH. 5L2 1NT.
Pleasa send me: Black Crystal for my,

[ Spectrum 48K, . £7.50
a1 [ e e e e e e £7.50
| enclose & chequalpasial order (payabla to Carnell Software) for £ _
A R e
ADDRESS..... Tty AT T e e e e e e O L e LR

PROPRIETORS R. CARNELL, 5. GALLOWAY

YOUR COMPUTER, DECEMBER 1982 157



@
C
1

ERDRAW16
16K ZX
SPECTRUM
GRAPHIC

@ 16K Spectrum graphics pack.

@ Full screen high resolution colour. .
® Moving cursor control. 5"1 |
@ Large alphabet facility.

@ Pictures saved on cassette.

® Automatic “slide show™ option.
® Menu driven, easy to operate, crash proofed.

® Documented to usual high Video Software standard.
@ Demonstration slide show.

@ Audio commentary on reverse of cassette.,

If you've now got your Spectrum you will be wanting to
explore its graphics potential. SUPERDRAW1E will help
you get the best from it.

Price: £5.00 inc. VAT, P. & P. Immediate delivery.

STONE LANE
KINVER
STOURBRIDGE
WEST MIDLANDS
u DYT4ED

ENGLAND
SOFTWARE LIMITED

Toa-krown Jisd
S0 a0 s

MEMORY DEVICES FROM:

GCC ELECTRONICS

Tel: 0223 21044 Telex: 817672

EPROMS G500 Family MEMORIES

2708 200p 6502 379p 2114LP-2 90p

2716+5V 00p 6520 85 2114450 B5p

2132 385p 6522 375p 4116-150 S0p

2532 JBhp 6532 520p  4116-200 BBp

2764 1200p 65451 q00p 4816245V 250p

4164-200 410p

BBO00 Family Z80 Family B116-150 350p

6800 270p CPU 35p 5516250 635p
6802 %p  ACPU 350p
6610 10p  CTC 270p
6809 850p  ACTC 290p
6850 135p Fi0 340p
6621 110p APIO 350p

We supply 74L5 TTLs, CMOS 4000 Diodes. Transistors, etc., etc. All components
are guaranteed prime parts, from leading manufacturers.

Orders from Government, Educational and Overseas buyers welcome. Special
prices for volume enquiries. Please add £1 post and packing plus VAT at 15%.
Minimum order £15.00.

GCC ELECTRONICS

18 CLAYGATE ROAD, CHERRY HINTON
CAMBRIDGE CB1 4JZ
TEL: 0223 210444 TELEX: 817672

NEW FROM
CAMEL PRODUCTS

FOR ZX-81

Plus
SR IE] A 28 pin EPROM socket for 2716/2732/2764 and even the

latest 27128 from Intel.

Fast/Slow option, to allow for EPROMs of different
speeds.

Link option to disable any part of 0-16k memory area in 2kB
multiples.

Full 64k capacity of high speed RAM available for VOU or
other use of your ZX81.

Professional standard, built and tested unit in black ABS
case with an LED indicataor. £69.95+ VAT

OTHER CAMEL PRODUCTS

A 2 or 4 kilobyte CMOS memaory unit with

Lithium battery backup. Program/ £24.95 + VAT

data storage up to 10 yrs. Instant £29.95 + VAT

retrieval. Basic/M.C.

MEMIC L/T Two kilobyte CMOS RAM units for a

2716/2732 socket in any system

2kB-BkB EPROM Unit with Wait

States

8+8 Ch. latched Input/Qutput ZX81

card £13.00+ VAT

PPS Cased 25w pwr. supply 5v,3A/12v, 1A/

£44 95 + VAT

Yok

DREAM-81

MEMIC-81

£26.05+ VAT
ROM-81
£14.95 4+ VAT
PIO-81

CRAMIC 81
A 1B kB CMOS RAMPACK for ZX81 soft
switch via keyboard between CRAMIC 81
and ordinary RAM. Cased, cabled &
tested

*k

£79.95+ VAT _

Rl

ZX Business Software.
FOR SMALL BUSINESSES AND THE SELF EMPLOYED

Business Bank Account: this program enables you to
make debits under 11 subheadings. Statementsinclude
totals of all subheadings. £8.75

Sales Day Book: for all your invoices, this program will
enable you to prepare statements of outstanding
invoices. Program will also calculate VAT. £8.75

Purchase Day Book: keeps a complete record of all
your purchases under 11 subheadings. The program
will also calculate and deduct VAT. £8.75

Quarterly Analysis: gquarterly totals from Bank
Account, Purchase and Sales programs can be
analysed with this program. £4.75

All the programs have full search facilities and will
enable you tc prepare guarterly accounts for your VAT
returns and annual accounts for your accountant.
These programs can also be used by companies not
reg. for VAT.

Business Pack: incl.
Purchase programs. £25

Bank Account, Sales and

Please specify memory size when ordering for your
ZX81.

All prices include VAT, Post & Packaging. For details
send S.A.E. to:

TRANSFORM LTD.,

mnn.

41 Keats Ho., Porchester Mead, Beckenham, Kent.
Tel: 01-658 1661
N J
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V & H COMPUTER SERVICES
PRESENTS

SPECTRUM
SPECTACULAR

{50 PROGRAMS FOR THE SINCLAIR SPECTRUM)

i Basit e sz,um

acnine |
AEMLOBDNENG ot B e o8
“‘Eipw . p‘?ﬂi mi ul any "E'Eﬁ QE‘ Sl { iﬁ.? i UEEb
“ Business users please note:

« CRERTE D "o page M LS
gassete 912 ﬂﬂw Fﬂﬂ‘?{g Al ?Emﬂﬁ Our PAYROLL program is now available for:

\C Bﬂ ZX81, SPECTRUM, PET, BBC and KONTRON.
& Please write for details or send £2.00 for comprehensive manual.

ind . ®
i al
M ; a0
SPECTRUN T e T2 o 1.
'%ﬂi&s Uﬁlpg;{;'r.tﬁ L: 30 page a0 and ‘ﬁ SaTes 1'.'IJZ-"-quLe et mlofr;ﬁems
,,;q;'mnf-“““m::“,p.s ?ﬁ’;;ﬁmmm"m?ﬁ% ﬁ::?’“nﬁcu rsor GOt And what programs! New games! Old games! Business
g coTRUM EDNT O e ik .q._.mc_ﬁ; un,%g e programs (like invoicing and sales ledger), word
o.m,na'hﬂf;;g";um‘.l et "ﬁ;&im PP:E‘IS w_;,s-:naﬁ:t:-;'?lﬁp‘ﬁw‘bl?—‘ processor, machine code routines, graphics . . .
DT aging SChay casselte: Slgn mreliiihe ,ﬂgﬁ-‘*"“ o RSO All in SPECTRUM SPECTACULAR, the new book by
3;5;?1%;%25“31&;%%_égggagmi%ﬂ *‘E%E-anrﬂh“‘s £8. 5'.'5 Roger Valentine. SPECTACULAR VALUE AT £4.95.
* TNO- PR pecimal OF D DERR .\ pORTAN L oy i OUR B
) DETE e s 1t the same author:
mniﬂ'ﬂ'w'c’i_ ORG. EHD Est.mElE |'r'|lll.5 F THIS P ; Basie mﬁg\_@.ﬁ and ¥
pirectives oy EULLY Ul,:'._E'['E ETA aon i 3 YO ectiONS: o, fates WHAT CAN | DO WITH 1K? (ZX81) — £4.95
$mnefgﬂ_ _;e;:ca*:“ u‘::ﬂ:fﬂ%%%:ﬂéﬁ Mgi&fwﬂﬁww WHAT CAN | DO WITH 16K? (ZX81) — £4.95
N W 0 et &g CURSS e’ 00utie Toneam. £9.
ﬂmﬁﬂf' S g S8 [-_N-F'L'hs s vaEER o s
RORDER &F SORE nLORD oS part ol
pART e ShVE MG ootse. Beett ERIFY 2 2 ced
atviﬂf'ifhg\j%ﬂ Ny RESPONSE: = Je, LORD VR 1 oe use
};ﬁa?;t o TS m“mmﬁ?:;gﬁgﬂjﬁai‘mwﬂm*“ V & H COMPUTER SERVICES
g4 TRME. %\,ﬁmﬂ‘*ﬁmgﬁm 7 50 kw8t e B 182c KINGSTON ROAD, STAINES, MIDDX.
e Rigwts i onpanid 1 e compaEN TEL: STAINES 58041
d-_ﬁ.‘i’;ﬁ:":"a gl’lﬁ‘!‘ - ﬂﬂlwgﬁ_r\de.n'lsxf tacmw sﬁpﬁ,n‘ﬁ L
POINT

S P UT YO U R
SPECTACULAR GAMES AND UTILITIES M l C R 0

— FEATURING FULL COLOUR AND SOUND
T0O
SPECTRU M 16k
WORKI

TRACK-N-ATTACK
AEEE———— - YOUR
T MACHINE

Shoot down the enemy carrier based helicopters using your
laser beams. Complete with on-screen scoring and full graphics.

SUPERSCRIPT M.P.F.

Enhance your programmes with this magnified print facility.
(MPF). Features full positioning and character size selection.

B4y PEV MTERFACE

@

10 MOR (INTERFACES)s

CONTROL MACHINES, ROBOTS,
FACTORY OR HOME

Have you ever wanted your MICRO to control a machine for you, or

manage your house? If so, the MDR ‘"MICROCOMPUTER CONTROL

INTERFACE" will give you isolated channels of OUTRUT (8A @ 250
volts) and switch sensing INPUTS.

Available now for connection to PET USER, PORT, RS232 and
IEEE488, allowing expansion up to more than 800 channels,
Supplied complete with connecting cables, full data and guarantee
from £12.54 per channel. Complete prepragrammed systems ar
individual components available. Writé or phone for details

MDR(INTERFACES) LTD.
Little Bridge House, Dane Hill,

Nr. Haywards Heath, Sussex RH17 7JD.
Telephone: 0825-790294.

BLACKJACK

The classic card game (21s/Pontoon). Full colour on screen
presentation of bets, wins and debts — with your Spectrum as the
croupier.

CHAR-WALLAH

Over 40 ready defined characters for you to liven up your own
programmes. Includes — Airplanes, Helicopters, Space-Ships,
Faces and Card-Suites.

KEYWORD SOFTWARE
31 AVENUE ROAD

N. HAYLING ISLAND
HANTS

O T T T T R FERTTEI T T

S IIIIIIIIIIIIHIIIIHIEIII TN IlIIIIIIIIIIIIlI IIIHIIIIIIHIIIIIIIIIIIIIII1|lIIIIIlIIlIIIIIlIlIIlIIIIlIIII

y
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Extension Basic . E1S5/£30 ROM
Adds 30 new keywords to BASIC

Compression Assembler ar Ed2
Smaller scurce + higher speed

Q-DOS for GBOS .. E25/£40 ROM

QE} FORTH

“rgFORTH" runs on BBC A or B

and costs only £18, including

its 70 page manual. It:

#* neéeds no added hardware;

# Funs up to 10 times faster
than BEC BASIC;

% includes full scraan editor
tailored for tha B8Cpu;

# is FORTH-T2 STANDARD and

has fig-FORTH facilities;

provides 260 FORTH words;

% is infinitely extensible:

¢ allows full use cof the MOS

via its CALL & *MOS words,;

provides recursion easily;

comes with a full 70 page

technical manual;

« is available NOW.

ASEEroidS . .uvaen mic,g £7.50
Bomber ....ses... mic,g £4.80
Fantasy .... ++ basic £5.90
Galaxy Imader" .« mie,q ES5.90
B G R e mic,g £5.90
Missile Defence . mfc,g ET.S90
Nightmare PORK .. basic E4.90
Space :"Vaiiﬁﬂ «» mfc,g EG.DO
Super G aeianinn e 4.90
S—games Cassette 5.90

i
4
o
m

PEP/VAT included. Most are OK
with Nascom 1s (Nas-Sys/C.E).

Price of £15 includes P&P/SVAT

aooentdres

Colossal Adventure: The classic mainframe game "Adventure"
with all the original treasures & creatures & 7D extra rooms.

ure Quest: Through forest, desert, mountaing, caves,
fire, moorland and swamp on an epic guest ws Tyranny.

Suniean Advanture: NEW! The dungecns of the Demon Lord have
survived His fall. Can you get to their treasures First?

Every Level 9 adventure is packed with puzzles and has over
200 individually described lecaticnms — a game can easily take
waehs to complete! Only data and code compression allow so
much to be provided.

adventure rneeds 32K and costs £0.90, including PRP/VAT.

Each

d order or SAE for catalogue, describing your computér, to

LEVEL 95 COMPUTING

¥, 229 Hughenden Rpoad, High WyGombe, Bugks. HP13 SPG

SNAKE.. HITCH-HIKER...REVERSL...

_.CUBE.....ASTEROIDS... LOGOII
MEMORY uns...cum...mssm

- 'Hitch-Hiker’ is a great adventure gamo bnnd on
‘characters from the book ‘Hitch-Hikers Guide to
the Galaxy’'. A fascinating game to test your skill
and wits whilst trying to collect five objects
scattered around the Universe located in such
places as the 'Restaurant at the end of the
Universe’, 'Arthur Dents House' and Belteguese
Spacedrome’. Directions can be found in the clues.
An intriguing game that can create hours of fun.

£5.80:«VAT

in our opinion the best
B.BC.software in town!
e
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THE ADVENTURE GAME THAT'S FOR REAL !!!!
£6,000 PRIZE! FREE HIT SINGLE! 48K ZX SPECTRUM

(16K Zx81 VEHS!UN NOW A\lﬁll.ABLE}
Wi 3 5

fetime! PIMANMIA,
age . an sthventure

An investment at = 10 48K Spectrum) EBHGK zx81)

SPECTRUM ZX81

(1) NEWI SPECTRUM ANALOGUE PORT (purpose built}
8 channels analogue voltage input
8 channels digital valtage output
Cased unit including all connectors (uses D type) £49.00
‘Chunky’ terminal box for above £23.00
(suitable industry, schools etc.)
Optional ribbon cable extender £10.00

(2) ZX81 ANALOGUE PORT
Our popular, proven board. Spec. as for (1) but without
case
2 DIL header plugs for inputs and outputs
Light sensitive “test transducer’

(3) ZX81 23+ 23 Fernale edge connector
Male edge connactor

(4] ZXB1 Fast Fourier Transform
Educational software on cassette

15) ZX81 EXPERIMENTER KIT
Edge connectors, veroboard + design notes £6.50

TERMS: Add £1 post + packing to cost of arder [not on iterm (3)).
Delivery normally return of post. Delays on item (1) possible during
1982. Official, bulk orders welcome. Cheques payable to:

UNIVERSITY COMPUTERS
5 ST BARNABAS RD, CAMBRIDGE CB1 2BU




COMPUTER RENTALS PRESENTS . . .

GALACTIC PATROL*

Galactic Patrol is the “State of Art" ZX-81
“"Star Trek”. 729 levels of play, Phasers,
Torpedos, Automatic sights, Scanner
with on/off, distance, number, vector,
Shields, Starbase wvector, Warp drives
(speeds 0-8), damage control, fuei
counter, flight vector, repair facilities,
control key reminder facility, stardate and
kills counter. Completely Machine Code
offering a simulation of the Enterprises
screen with passing stars, dazzling speed
and dramatic kill and darmage effects. You
must destroy as many Klingons as
possible and dock with the Starbase
before you run out of energy, but be
careful you can lead the aliens onto the
Starbase and they will destroy it.

COLLECTION CASSETTE
VOLUME 1*

This Cassette contains Five Original
Arcade-style games called ALIEN
CAPTURE, ALIEN GOBBLER, LOONY
BALLOON, MAZE SURVIVAL and POT
HOLE. Tired of Flash and Bang Invaders?
¥ ou will have to plan ahead in these FIVE
action games. So come to grips with
these exciting programs and let your mind
control your reactions.

NORTH SEA TRAWLER*

Sail out from Aberdeen and plot your
course on a map of the treacherous North
Sea. Hunt the roaming shoals of Cod,
Plaice and Herring and learn where the
hazards lie. Mind the Qil-rigs and return to
Port with your catch. But which Port?
Aberdeen, Inverness and Wick each have
different prices for fish and the supplies
you need. Can you stay in business in
such a harsh industry.

THE KEYS OF GONDRUN

What is the Secret of the Dancing Daises?
What is the Skeleton trying to tell you?
Can you avoid dying in combat against
Qrca, Trolls or the dreaded Giant
Jubjaroo? Will you pick up the right
objects from the cavern floors? How will
the Magic of the tunnels affect you? Will
you ever be able to find the Keys of
Gondrun? Who can tell! The perils are
numerous, but your skills may suffice.

Titles marked* contain Machine Code.

POPSTAR

Can you take the twelve steps to fame
and emerge a Millionaire. Barter with your
record company, trade off popularity for
wealth, give back-handers, go on Tour,
cut a record, go on TV or act in a Film.
These are some of the options, but can
you pick the best one? Remembr, your
Bank Manager is relying on you.

ALIEN REACTOR*

Beamed into their complex, the Aliens
Androids are alerted. They multiply
through the building to make the reactor
inaccessible, which also has two
surrounding force fields. You must steal
energy from their stores to break through
them. The high energy Supercharger is
the key, can you reach it? Three levels of
play, hall of Fame and hidden rules only
play will reveal.

ASK THE ASTROLOGER

The only SERIOUS Astrological Oracle to
be produced for the ZX-81. Written by a
Professional Astrologer it condenses
Astrology’s complex mathematics and
relations into a program that advises you
on the Auspices of a “Shall | . . ."" type
question. It is not a game, but gives a
serious prognosis.

Each cassette £4.95 including VAT & P&P. Send cheque P/O to:

COMPUTER RENTALS LTD, 140 WHITECHAPEL ROAD, LONDON E1

T—

ZU CKMN

ZX81 (16K)

FROGGER
ZX81 (16K)

*ALL MACHINE CODE
(10K)

*FOUR INDEPENDENT
GHOSTS

*HIGH-SCORE "HALL
OF FAME’

*AUTHENTIC ARCADE
ACTION

*TITLE/DISPLAY
MODE

ONLY £5.95 INC. P&P

*MOVING CARS,
LOGS, TURTLES

*ALLIGATORS,
DIVING TURTLES

*FOUR ‘SCREENS’ OF
ACTION

*ALL ARCADE

(CENTURY]

The Spectrum Handbook
DR TIM LANGDELL

A comprehensive and accessible introduction to the ZX
Spectrum. A handbook and program library in one — The
Spectrum Handbook contains more games and
application programs than any other book on the market
and contains over 80 programs.

224 pp

£4.95 (paperback)

FEATURES

| ORDER FORM
| To: Department O1C, George Philip Services Ltd,

Arndale Road, Wick, Littehampton,
West Sussex BN17 7EN.

*ENTIRELY MACHINE
CODE
ONLY £5.95 INC. P&P

" > DRAGON 32 SOFTWARE >+ "“tw

MISSILE COMMAND.....
“ULL HIGH-RESOLUTION COLOUR GRAPHICS + SOUND

GRAPHICS DEMONSTRATOR ........... ONLY £5.95
_ZARN THE SECRETS OF HI-RES GRAPHICS PROGRAMMING

DJL SOFTWARE

DEPT YC, 9 TWEED CLOSE, SWINDON,
WILTS SN2 3PU

TRADE ENQUIRIES WELCOME

..................... ONLY £5.95

Flease send me

Name

copy/copies of

THE SPECTRUM HANDBOOK by TIM LANGDELL
at £5.45 per copy (post paid)

| enclose my cheque/postal order for £
(payable to George Philip)

Address

Please allow 28 days for delivery _|




SPE
STARSHIP ENTERPRISE

Soar through the stars as a starship commander in this
exciting new space ship simulation. This new. advanced version
of Startrek uses the full colour graphics and sound facilities of
madern micros. Full 30 — Klingon attacks, graphic hyper-warp,
plus all the narmal ‘Startrek’ features and a whole lot more,

TRUM —BBC —ZX81

KILLER SATELLITE

A mysterious Black Box has appeared in earths' grbit. You
have to send your killer satellite to Probe it with high energy
lasers. Amazing 3D colour graphics and sound for the Model B
only £5.85.

i
% 48K Spectrum £5.95.
i

ORBITER

all the other alien nasties.

dumps.

and airborne aliens.

Silversoft.

GROUND ATTACK

Survival is the name of the game in this exciting Scramble-
type arcade game for the ZX-Spectrum.
Your mission is to pilot your spaceship through tortureous
caverns while destroying the enemy missile launchers and fuel

add up to one of the best games in the galaxy!!
BBC Micro model 'B £6.95,

i Fast and furious action is what you get in this amazing

. Defender-style program for the ZX-Spectrum.
DABITER is written entirely in m/c code and has full arcade
features, including scanners, reverse, Nyper-space, continuous
scoring and sound effects, plus humanoids, landers, mutants and

16K or 4BK Spectrum £5.95.

p
i GCHROUND ATTACK is written completely in machine code.
] And has full arcade features including lasers, bombs, explosions,
continuous scoring and sound effects, plus rockets, fuel dumps
16K or 48K Spectrum £5.85.

Any hiring, lending or copying (except backup) of Silversoft

| goftware is strictly forbidden without written permission from

GENEROUS DEALER DISCOUNTS AVAILABLE
Silversoft Ltd, 20 Orange Street, LONDON WC2H 7ED.

3D CONNECT 4

An advanced, challenging four in a row game for the BEBG
Micro. Displayed in full 30-perspective and using the extensive
colour and sound facilities of the BEC Micro. Madel B only £5.95.

NEW! ZX81-COMPILER

Yes! Now you can write machine code onyour ZXB1. No more
messing about with assemblers and disassemblers simply type
in the BASIC program and the machine does the rest,

OMLY £5.85.

ZX81 ARCADE ACTION (New low prices)

MUNCHER Exciting pacman game for the ZX81 £4.95
ASTEROIDS “Just the thing for asteroid addicts™ £4.95
INVADERS “Probably the best version of INVADERS” £3.95
ALIEN-DROPOUT Exciting ORIGINAL arcade game £3.95
STARTREK YES!'youcan be astarship commander £3.95
GRAPHIC GOLF 18 graphically displayed holes £3.95
SUPERWUMPUS Anunderground adventure £3.95

GAMES PACK 1 Fantastic value for money, nearly 50K of

programs on one cassette! Only

£3.95

| enclose a cheque/POfor £

| Mame

‘ Address

A Deans Electronics 132
Abacus 64 D.J.L. 181
Abbex 10 DEtronics 66, 67
Acom 147 Downsway 80
A.C.S. 120 Dragon Data 118, 119
Adda Inside back cowver
Addictive Gamas 156 E
f i Sarec s 138 East London Rabotics 17
A.G.F. 130 Educare 154
Amba 80 Elactronics Applied 143
Amber Controls 13 Elinca 140
Amsoft 82 Elkan 129
Friin 133  Ehec 155
rtic 1
| Audio Computers 40 Rk 1= 15
Audiogenic 60 F
Automata 160 Flight g2, 156
Fuller 139
B
Easicara 24 G
aebug 134
Biei s STE i58
glr-iggt ﬁg Ground Control 86
Buffer 140 H
Bug-Byte 148, 149 Hekiean 125
c H & H Software ‘Igé
Hilderbay
E:,tgc :gz Hisoft 156
Cambridge Collection 122 :ullJumor .I%g
Cambridge Learning 102 LR
Eamhrid;lge Micro 158 )
ampbel 136
e Impact 100
E::EEF gg I.J.K. Software 129, 147
Century 181
Chromasonic b J
¢ 3 Wi % ke, iz
abra i
Comprocsys 142 j ; Sﬁ'hbD”S :Ilgl:lj
Computer Concepts 160 L 8.8
Computer Lock 110 Jupiter Cantab :
Computer Rentals 161
Computers for All iy K
Comserve 112, 113 Kayde 116
Control Technology 104, Back cover Kempston 127
C.P. Softwara 137 Keyboards 144
Currah 126
L
D Laserbug 137
D.A. Computers 117 Lewvel 9 160

Lion Micro 134, 152 R
Llamasoft 37 R.D. Labs 76
Lowe Electronics 54, 55 Romik 34
Rose 134
Machinecraft 144 s
Maplin 72,73,157 Salamander a5
M.C. Lothorian 165 Saturnzoft 17
M.D.R. 158 S&B 107
Melbourne House 4,124 Shiva 141
Memotech 121 Silversoft 162
Michael Orwin 150 Siman Hessel BO
Microdeal kr) Simon Microsoft 137
Micromania a0 Simon Software 152
Microplinths 143 Sinclair 15, 16, 17, 18
Microscene 145 Sir Computers 146
Microstyle 151 Silica Shop 7
Microtanic 110 Softek 35
Microwave 100 Software for All 61
Michwich 152 Software Masters 153
Mikro-Gen 152 Software Supermarket a7
Manalith 150 Stonechip 114
Moviedrome 140 Storkrose 125
Mr Micro 127 Superior Software 146
] T
MWational Zx Club 133 Texas 14
Wew Generation 144 Thorn EMI 46, 47
Thurnall 154
o Timedata 142
Oakleaf 129 Titan Programs 1
Oric Praducts 12, 13 Transform 158
P Trojan 102
Pase 80
P.0.Q. Software 107 U
Peter Furlong 126 University Computers 160
Phipps 92
Planet 102 v
Picturesoue 159 Vectis 17
Pixel 20 VEH 189
Printn' Plotter 96 Victa 120
Program Direct B Video Software 112, 158
Program Power Inside frent cover, 83 Visionstore 123
Pro Software 130
Proxima 143 W
P.S.5. 132 Wideband 145
William Stuart 112
Q Workfarce 140
Q-tek 76
Quasar 144 z
Cuicksilva 125 ZX Microfair 64

162
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All these selected games on
cartridge (except Blitz)

AVEN
£19.95
SUPER LANDER land the lunar
module game £19.95

ALIEN bury marauding aliens in the
maze £19.95 ?

STAR BATTLE ‘GALAXIANS in full
colour 1— 2 players £19.85

JELLY MONSTERS is this
‘PUCKMAN', or noi? £19.95

ROAD RACE drive thro' the night
and stay on the road £19.95

RAT RACE VIC's answer o

‘RALLY X' £19.95

ER ‘INVADERS' in colour

Wikt

For hoine or school. Unless shown

2. nec 116K memory. Age range
shiown 1 brackets.

FACEMAKER for spelling and
observation skills (5 — 12) £8.95
NUMBER CHASER exciting number
estimating (5 — 12) £8.95

NUMBER GULPER gobble away at
addition, subtraction, multiplication
and division practice, (5 — 12) £8.95
WE WANT TO COUNT helps the
very young to learn numbers

(3 upwards) £8.95

TWISTER Rubik like geometric
puzzle with *SUPER TWISTER’
section (8 upwards and the whole
family) £8.95

 How ‘o order:

Visit your local VIC dealer

by mail
=iadd 5

0 per item post and
packing

- {6 send order with cheque or P.O.

Adda Computers, FREEPOST,
Lendon, Wi3 SBR no stamp needed

- GORF five famous arcade

‘ASTEROIDS' £24.95

SHAPE UP teaches shape and
pattern recognition (3 upwards)
£8.95

G.C.E. "0’ level revision programs
(BKJ16K) titles: English Language,
Maths 1, Maths 2, Biology,
Chemistry, Physics, Computer
Studies, Geography, History

£9.99 each

For 8— 11 year olds (BKHEK) titles:
Arithmetic, Reading, General
Knowledge, Spelling £9.99 each

MOLE ATTACK stop the moles to

survive £19.95
SARGON Il CHESS the best
available, seven playing levels
£24.95

SUPER SLOT computerised one
armed banditry £19.95

games £24.95
OMEGA RACE
sophisticated version of

ADVENTURE GAMES
telephone for

titles — all £24.95
BLITZ flatten the city
before you collide with
the skyscraper £4.99
BRIDGE superb version
of the card game £24.95

Enhance your VIC with these
programmer’s aids — and add
memory with the BAM Packs.
SUPER EXPANDER high-res
graphics, sound, additional 3K
RAM £34.95

PROGRAMMERS AID program
development tool £34.95
MACHINE CODE MONITOR
simplifies machine code
programming £34.95

VIC FORTH fast, compact
language cartridge with
additional 3K £38.95

VIC REL simple electrical
control for up to six pieces of
apparatus £28.95

VIC STAT single word
commands for statistical
calculations with calour
displays £28.95

VIC GRAF explores graphs and
their equations £28.95

VIC SWITCH allows eight VIC’s
to use one printer and disk
£79.95

16K RAM memory pack £74.95
8K RAM memory pack £44.95
3K RAM memory pack £28.95

Dealer enguiries to
Adda Computers, Tel 01-579 5845

RAINBOW TOWERS problem
solving to exercise memory and
logic (8 upwards and the
whole family) £8.95
CRANKY addition
and subtraction
practice (5— 12) £8.95
HIDE & SEEK
improves short term
memory (5— 12) £8.95
WORDS WORDS WORDS
helps spelling and object
identification (5— 12) £8.95

Telephone orders 24 hour service
telephone : )

Access/Barclaycard number



Spectrum & Dragon Software

('SPECTRUM ARCADE PACK )

CITY BOMEBER, POLECAT, BREAKOUT,
SUBHUNT, CRAZYRACE, FRUIT MACHINE,
MISSILE COMMANDER, AND LUNAR LANDING.

SEA HARRIER
FLIGHT
SIMULATOR

A high resolution Colour Sea Harrier Flight Simulator.

This' program shows you a full colour view of the sky, ground and runway which
move in 3 dirensions. Using your aiw speed indicator, antificial horizon and
compass, all in Hiftes colour in the lower part of the display, you must bring your
‘Sea Harriar in1p:land at Port Stanbey ruriway.

£5.00

We now prosent our ZX Spactrum album. This brand réw album containe no less
than 8 superb games for the ZX Spectrum and is the best available for both quality
and quantity. These are the games which appear on the album . .

BOMEBER . . . a fast action game making clever use of Spectrum graphics. The
game involves the destruction of cities as vour plane flies lower and lower towards
the buildings uniil it finally crashes if the buildings have not been destrovad quickly
encugh. This is a very addictive game for the Spectrum.

FRUIT MACHINE . . . this is similar to the famiiar one-armed bandit with very
realistic graphics. A very enjeyable game for everyane.

POLECAT ... this is a very enertaining game with interesting end colourful
graphics, It is a complataly oniginal and ingenious maze program in which you are a -
rabbit gnl:! the computer is 8 polacat. The plot involves the rabbit collecting carrots

and bringing them back 1o his burrow whilst avolding the attentions of a ravensus

pokecat.

BREAKDUT . . . this is a colourful bat and ball game with great sound effects and

constitutes & very addictive game for the Spectrum.

CRAZY RAGCE . . . this is an amusing game involving a car baing driven around a

racing track by you knocking down as many objects a5 possible whilst avoiding

other cars. It is fast and uses detailed graphics.

SUBHUNT . . . asa pilot of a helicopter you have to fire down at submanines whilst

avoiding their missfies. The user-defined graphics are superb.,

MISSILE COMMANDER . . . this game involves defending your city against alien

attack. [t has 10 skill levels and is nolsy and colourful, R
LUNAR LANDING . . . by making full use of your limitec fusl and time you have 1o

tand your spacecraft on the surface of the moon without crashing and killing all the

rew. This program makes full use of hi-res graphics and programmabie charac ters.

e ZX-16K-81 BN

GAMES

< MAGNIFICENT MACHINE CODE
GAMES ALL ON TAPE

-

5.<MBLE - WPADERS

GALARVANS - GUNFIGHT 8.

ALSO INCLUDES LIFE & 3D TIC-TACTOE

LUNAR LANDING
£3.00 INC.

BBC SOFTWARE — SPECIAL OFFER

EARLY WARNING
£3.00 INC.

C Sﬁ( TECH softwar

184, MARKET ST ;
HYDE CHESHIRE ;

DESPATCH
GUARANTEED

061-366-8223

ALL PRICES INCLUDE VAT & P&P

Please send me as soon as possible the fcllowigg: :
1) i L O T L
| enclose a Cheque/P.0. for the total By =
! NAME :
I ADDRESS___ I 2 nr S
PUSTEODESSS — weey

¥

Ll f




