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EDITORIAL

SO THAT WAS IT 82, If the most impressive failing of the Government’s year-long £2 million
crusade to promote new technology was that very few people were aware of its existence, at
least we can rest easy in the knowledge that “information technology” — the woolly jargon
coverall apparently invented for the occasion — never quite made it into everyday vocabulary
either. The organisers claim that IT 82 was a success; afier all, a recent MORI survey showed
that 62 percent of the population had heard of IT. A similar proportion of the country may
have heard of quantum mechanics but few will have any idea of its effects on current or future
life.

That a few people did notice something going on can probably be put down to Information
Technology year’s incongruously low-technology methods for seeking publicity. Those
whose memories have not been too badly shot away by machine code may recall, for example,
the wind-powered yacht launched in the summer and symbolically named Information
Technology, or perhaps with less of an effort remember last autumn’s inordinately long
postage stamps which made use of their extra length to fend off electronic mail and put over a
brief hi-tech slogan.

In a few years time, when antique dealers are bidding fiercely at Sotheby’s for a pristine
ZX-80, certain professional historians will undoubtedly try to make a living out of computing
as their specialist subject. One of these academics may well try to make out the case that IT 82
was responsible for the boom that took place in home computing the same year. It is the sort
of mistake that historians should be forgiven for making — especially when one looks
dispassionately at the astounding progress thar has been made in the last year. A year ago
home computers were silent, black and white, low resolution, twice as expensive, had half as
much memory and — as a result of all that — were three times rarer than today.

Now home computers are something worth having and at a price that is within the reach of

.the ordinary person. In 1982 computing moved out of the hobbyists” domain and into the

consumer market. That transformation has far more to do with the demystification of
computing and the new technology than a whole decade of Information Technology years.

The process of educating the public about the benefits and dangers of the new technology -
must continue indefinitely, If it does not, those historians of the future may remember IT 82

rather as they remember the Grear Exhibition of 1851 — a magnificent display of all that was

latest in science and rechnology followed by years of neglect and a rapid decline.




SOFTWARE GOURMET GUIDE & COOKBOOK SERIES FOR 6502,
Z80, 8080, AND 6800 PROGRAMMERS

Essential giides designed o ke BASIC linguage programmers into the realm of machine Linguape programming. Fhe comples chip
mstruetion sets ave clearhy and cnelully explained. Descriptions of the fundamental elements of cach GPL in¢luding the program
counter. imdes registers, stack pointer, memory, and statos lags, stress the creative ady antages and programming |jf|'|'\'L:] of el ¢ hija.
Ceneral purpose subroutines, input outpul processing, Doating point routines are discussed in depth. Eachvolurme contamsappendises
with the instruciion ser mnemonies and machine codes, octal o hexidecimal conversion table, and ASCGH characer set

08104 6277X
DR104 62761
05104 6208
(10 G258

6502 Software Gourmet Guide & Cookbook
£80 Software Gourmel Guide & Cookbook
8080 Software Gowrmet Guide & Cookbook
6800 Software Gourmet Guide & Cookbook

FelyHa
Fely 85
Foly 83
Feb' 83

approx. 25lpp
approx. 250pp

approx, S10.70
approx, 13590
appros, C10.70
appaees, £10.70

approx. 23y,
approx. 230pp

INTRODUCTION TO
COMPUTER ANIMATION

I N. Wadsworth

Nevw vou can produce anaang compater
graphics - evenaf vo can’t draw o sivaaghi
I Learn o e deany Fines and shapes.
make maphs, driaw pletures, and even do
antmation. Populo micocomputers such
as the Apple 1L Radio Shack s TRS-80 and
the Commezdore PET, are vipithle ol
producing low-resolution graphies. Now
vou can use lowsresolution graphics o
improve e presentation and it of
almost anvihing vou wanl voul oo
commputer 1o dos Itcan be used o animate
eames o daa, clavifv educanional ma-
terials, or just plaim enterGiin.

Fel'ss

0 8104 6279 6

approx. 1 20pp
approxs. f8.20

CREATE WORD PUZZLES
WITH YOUR MICRO-
COMPUTER

by E.E. Mau.

A handy guide thar enables home com-
PPULET Lsers L cledte their own acrostics,
cryprograms. word-hinds, gquone-falls, 1ll-
ins, and other word pusees. There are 17
BASIC Programs for producing 25 puesles
- cither blank pugzees with answer kevs an
printonts following pusde magasine for
mat.

Febh 83
0 8104 6251 6

approx. 180pp
approx. £12.35

CODES, CIPHERS AND
COMPUTERS:

An Introduction to Information
Security

In B. Bosworth

I aadedivion o desevibing the lundamentals
o seorer communication, the book pro-
vides  an understnding  of  compuie
secury through computer aovprography.
I derails and ilustrates oaditional crvp-
tography  wehnigques  developed belore
comnpuiers  and  disousses more recent
comecpls Tor the highest levels of inlonma-
viory and ddata security, such as the NBS
Iata Encrvpaion Standard and the Publhic
ko Clrvprosysiem.
Nov'RZ

OE 104 51190

approx. 3AEpp
approx, C10030

THE 8086./8088 PRIMER
An Introduction to their Architecture,
System Design, and Programming,
2nd Edition

In S.P. Morse

Written by the man responsible for the
design of the 8086 microprocessor, this
revised edition has been updated to provide
novices and professionals alike with a
thorough introduction 1o Intel’s 8086 and
BOBE miroproorssons. g
Sept 82

08104 6255 9

Hayden Books available from all good Bookshops and Computer Stores —

or lrom John Wiler % Sons Lid.

A complere list ol all Havden Books and Sofvware is available on reguest

Marketed by
John Wiley & Sons Limited |
Baffins Lane - Chichester ‘- Sussex PO19 1UD - England
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BASIC COMPUTER
PROGRAMS FOR
BUSINESS Volume 2

by C.D. Sternberg

Designed [or small  bBusinesses,  micro-
compuier entreprencurs, and independent
consultanis. this book provides an -
valuable vavieny ol aphication progeams
|Fl;|| |'\|l! 'I'Ilill\l' MOl |||lf|li|’li|]li)l,||l'l I)"‘\. [T811
itsell oy soon as it enters vour office.
Indludes over 70 complete programs that
can be wsed on g daily basis for oritieal

acers ol

business  operition.  Each
program can be easily modilivd o mec
vour business's sprethe needs

Che"R2
08104 5178 6

{paper only) 38:4pp
£11.50
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NEW YEAR PACKAGE
FROM COMPUTERS FOR ALL
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There's a computer to suif you
at Computers for All!

A full range of the world’s finest micros plus the
best advice and fremendous value for money!
New Year, so why not a new computer? Choose
from the Atari range, Dragon, Oric, MPF II, BBC
Micro, Commodore.

But be sure ii's from Computers for All — the
shop where people matter.

Call now, write or phone.

1983 will definitely be the year of the computer.
Make sure you start it right.
INSTANT CREDIT AVAILABLE FOR
giLRIE}ERS WITH CHEQUE OR CREDIT

i,

COMPUTERS

__________J___|

Post today, phone, or call at our shop
Post to Computers for All(Y), 72 North Street, Romford,
Essex. Telephone: (O708) 752862,

Pleose rush me the foliowing equipment:

..... ORIC 48K @ 5169 95 (inc VA

- BBC MICRO (B) @ &3 Uﬂ(lnn\m
..... DRAGON3?2 @ £19850 (inc VAT) ..

Please odd Post and Packing @ £3.00.

e MPEIl @ %5270,00 (inc VAT)
o ATARI 400 @ £199.95 (inc VAT)
ATARI 800 @ £399.95 (inc VAT)

DRAGON CARTRIDGES DRAGON CASSETTES

host Attock £2495e0 ... Compendiumof Games @ T795e0...
Berserk £19.95e0....... Dnmp of applications 'a? 95 eu
Meteoroids @%z1995e0.... Quest

Cosmic Invaders @ E1995ea...

Caove Hunter @ £1995ea ... Computovoice @E7r95ea. ...
Tube Frenzy @£1995eq..... Grophic Animator @ £?95 8.

Starship Chomeleon @ £19.95ea....

Personol Finance @ E1985eq...

eiearonmsie e el
poyable fo COMPLTERS FOR ALL Please bill rrrv ncceaaf
Barcloycard/Visa/Masterchorge/AmexNo:

Mazerace £795¢q......

[
|
!
b
]
Madness & the Minatour @ E:?Qﬁ e&. I
i
l
I
I

“THE SHOP WHERE PEOPLE MATTER”
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THE NEW RANGE OF SOFTWARE DEVELOPMENT
TOOLS FOR THE ZX81 AND SPECTRUM USER

Amersham Software Ltd. exists to provide software aids for those users who need to get the most out of their ZX81 and
Spectrum computers without using expensive additional hardware.

All AMSOFT products are designed to work with standard Sinclair equipment, but can be used to generate code for other
devices as well,

AM-ZXFILE is a bulk cassette data handler for the ZX81 BASIC user. Unlimited numbers of data records can be written to, or
read from, cassette files, in the same program if you wish. Records can vary in length, and can be blocked together in groups
of any size for greater speed. Speed of output is controlled by the user pragram, and missing data is detected on reading. All
output and input is from a BASIC array.
Big machine facilities at £4.00 inc VAT

AM-ZXMON is a complete machine code operating system for the ZX81. The user can create, maodify, move and verify
maching code. He can also run and checkpoint machine code programs. Most important, he can create libraries of machine
code routines on tapes, and merge them together, and with new programs, to speed program development.

A first class support system at £6.00 inc. VAT

Under the control of AM-ZXMON vou can run—
AM-ZXEDIT a text editor primarily designed for creating assembly language source text files on cassettes, for input to the
AM-AZON assembler. Similar to the BASIC editor, AM-ZXEDIT lets you create and amend the programs line by line, and
to merge different program cassettes together.
A must at £4.00 inc. VAT

NEW ANM-AZON full two pass symbalic assembler running under the contral of the monitor AM-ZXMON and producing
either directly loadable binary cassettes or relocatable eode suitable for the AM-ZXDOC relocating loader. Symbals of up
to 5 characters can be used instead of absolute addresses, hex. and decimal constants and text may be used. ABS, ORG,
EQU, EXTN, are all provided and the assembler supparts all Z80 op. codes. It is impossible to describe this product in a
small space.

The best assembler around at £8.00 inc VAT

COMING SOON is AM-ZXLOC, a full relocating loader which will merge together routines produced by AM-AZON and

relocate them, completing any necessary linkages, giving a binary program. No more manual address changing, no mare
wasted space.

ORDER FORM HERE, space for four products on it.

Pleasesendme ... [] Am-zxmoN alSD. wreesses s [BE CANI-ZXEDIT
L] AM-zxFILE ] Aam-Azon
I enclose my cheque/postal order for £ . made payable to Amersham Software Ltd,
NAME. ..

ADDRESS

6 YOUR COMPUTER, JANUARY 1983
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TO: AMERSHAM SOFTWARE LTD, LONG ROOF, HERVINES ROAD,
AMERSHAM, BUCKS. HP6 5HS.



100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI g00 &

ATARI PRICES REDUCED

We at Silica Shop are pleased to announce some
fantastic reductions in the prices of the Atari 400 800
personal computers. “We believe that the Atari at its
new price will become the U.K.'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 computer 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
you full details. Alternatively give us a ring on 01-301
1117 or 01-308 1111,

i £199
s £248
a0 £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 st programming 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 together a full catalogue and price list giving details of all the peripherals as well as tha extensive range of software that is now
available for the Atari 400/800. The Atari is now one 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:

ACCESSORIES Mauntain Shoot BUSINESS DY MACOMP Maths-Tac-Tes Scram Castie Sleazy Adventure  Jswbreaker BROGRANMING
Catlis. Rearguard Cabculator Alpha Fightar Metric & Prob Sohg  States & Capitals Cannurion Solitaire Mission Asteroid AIDS team Akar
Cavvettes Star Flite Database Managemt  Chompels Mugwump Towch Typing Chackar King Space Chase Moughattack Asembler Editer
Disketins Sunasy Golf Degiiion Mk Crystals Music Terma/Notatn LChinese Puzzie Space Trek Threshald Dasmbler [APXE
vy ks Graph-it Forest Fere Muzsesl Computis EMI SOFTWARE Sultens Paisce Uiysses/Galden Fi Microsodt Easic
Li Stsck - Joystick  AUTOMATED Irreaicing Intruder Aler: My First Alphaber  British-Heritage ki Tact Trik Wizard & Princess Pacal [APX]
Misc Supplies SIMULATIONS Libearian Mlanarch Number Biast Cribbages Dominces Tenny Piloz [Corumer)
Padaies Cruish Crumble Cmg Mot & Loan Anal  Moanprobe Polyeat: Durts Wizards Gokd PERIFPHERALS Filae [Educasorh
Datestones of Ry Mominal Ledger Maving Maze Progidents OF LS, Eurepaan Scena JSig i WL ardt R ngd Contronics Printers  Programering ¥it
ADVENTURE INT  Deagons Eya Payredl Nomanoey Jegime Chuiz Mastar Hickory Dickory Drisk Drrive
Eﬂhsm'ln_wv Inwasson Orion Parsonal Finl Mgme  Ringi of The Emg Starwine Hamgty Dumpry Eantaen Front ENTERTAINMENT Epsom Printers SANTA CRUZ
6 {1 Adventuréind Rescue at Rigel Purchase Ledges Specr Tilt Sterno 30 Graghics  Jumbo Jet Lander  Galahad & Holy Grl 1 Program Flecorder  Baties of Animatian
Firate Adv  Ricochet Sakes Ledger Speee Trp Theee F Math Sys  Snocker & Billisrds  Graphics/Sound Astircids REIXD Interiace Bobs Butiness
Miaaan Imp Star Wasreor Staistics 1 S1ud Poker Wit Math Flash Submaring Commar  Jan-C Baskethall Thermal Printer Display Listg
Voodoo Cart Tempbs of Apahai s1ock Contred Triple Blockade Wardmakar Super Cubes & Tily  Jukebax Blackjack BGR Momony BAM  Graphics Machine
The Count  Upper Aeaches Aps  Telelmi 1 Tournamrent Pool Loakahoad Cintipede I3k Memony RAM  Kidy 15 7
Vincale EDUCATION EDUCATION Memary Match Chiess - Horizoaral Semlling
BOOKS Weekly Flgngr from AFX I ENTERTAINMENT Micts: Touch Entertalnment Kit BIAL TN Mazrer Mamary Map
Pyramid of O Basic Aef Manual Ward Prookscar Aigicalc Comv French l_:nm_%gg Minataur Missite Command fram APX Mini Word Procassar
Ghost Town  Compute Atari DOS Atlas of Canada Conv Genman Alien Egg Dutlews | Mowstcer Pac Man B Mugic Syttem  Page Fiipping
Mo 10 Sav liand 1 Compute Bk Atari CRYSTALWARE  Cubbyholes Comd Iealisn Anthinl Preschool Games Spaek [nvedern Banaer Genarater  Player Missie Gr
MNe 11 Sav [dand 2 Cornpute Magarine  Beneath The Pyram  Elementary Biclogy Canw Sganish Aitank Fra HBowling Star Rgiders Biackjsck Tutor Praver Piano
Mo 12 Goldin Way D e Atari Faniapyland 2041 Frogmpster Enargy Crar Avalanche Pushawr Super Breakout Going To The Oogr - Soundy
Angle Warms D05 Urilivies List Gatactie Cuast Hickory Digkony Eurcpean C & Caps  Babel Rebbotz Widea Easel Fevboard Orpan VRITichl Scrdlting
Defiections DOST Manual Heouse Of Lisher Imst Compig Dem Hangman Blackjsck Cating Freversi 11 Maorse Code Tutar
Galpere Emping Miic ALsli Books Sands 04 Mars Lemonacs Biock Buster Salmon Run DN LINE SYSTEMS Personal Fitnasm Prg - SILICA CLUB
Galpctic Trader Op Systam Listing  Waerion Letterman Block "Em 747 Landirg Simul  Cromfies Player Fisno Orwae progeams
Lunar Landar Witey Manual World War 1 Mapaatn ' Bumper Poal Savin Cand Stus Frogger Skerchpad write for detaily

FREE LITERATURE

| am interested in purchasing an Azari 400/800 computer and
would like to recaive coples of your brochures and test reports

- Hl h as wall ag your price list covering all of the available Hardwars
"wmﬂ'l’ ulll'+

R

3 J and Software:
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INRITI e ra  s l e
Addrass. .........
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SILICA SHOP LIMITED il
Dept. YCO183, 14 The Mews. Hatherley Road. Sidcup, '"IH’I ) o e

Kent DA14 4DX. Talephone 01-301 1111 or 01-308 1111
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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 quickly your computer's memory gets filled. The Jupiter Ace is
your answer.

If you already know FORTH, the Jupiter Ace closely follows the
FORTH 79 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 intraduction 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
14 : you step by step from first principles to confident programming.

The Ace iIs The price includes postage, packing and V.A.T.
The Jupiter Ace is backed by a full 12 month warranty.

an excellent way

usin :

of 9 : Available soon

FORTH 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 16K 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
education and entertainment.

Popular Computing Weekly

“FORTH is
an easy FORTH Finishes First!
IEl ng uag e" Speed Comparison Chart showing times in seconds to perform one thousand operations.

Byte Type of Operation Jupiter BBC Vic Spectrum ZX81
) Ace Micro 20

Empty loop 0.12 0.67 1.3 4,2 17.7
Print a number 7.5 13.5 26 19 430
Print a character 0.62 1.3 3.1 7.5 24
Add two numbers 0.45 1.4 55 7.5 28
Multiply two numbers 0.9 1.6 6.5 7.5 32

Because of the difficulty in devising exactly equivalent programs, these measurements should only be taken as & guide.




to lead the world.

Technical Information

Hardwara
ZB0A running at 3.25 MHz
BK bytes ROM
3K bytes RAM

Keyboard

40 Moving-key keyboard with
auto repeat on every key and
Caps Lock.

Screen

Memory mapped 32 column x
24 line flicker-free display with
upper and lower case ascii
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
allowang mtricate shapes to be
drawn with a resolution
equivalent to 256 x 192 pixels.

Control Structuras

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-
numbers, 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

o wE

100 mSecs)

The semi colon at the end finishes the
word definition. Now, whenewver you say
STARS the computer will print out 3
asterisks and sound a short tone. (Notice
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,

CAMEBRIDGE 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 astarisks)
200 100 BEEP (play a note for

“FORTH
IS very
flexible”

“FORTH
is compact”

Efectronics and
computing

Mama Rivar

AnSAer

ETT

Cassette

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

Contains D.C. power rails and
full ZBO Address, data and
contral signals. May be used to
connect extra memaory and other
peripherals. IN and OUT words
allow port-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,

Sound

Imternal loudspeaker may
be programmed to operate
over the entire audio
spectrum.

In Schools Teachers already know how
quickly children take to computing, and the
Jupiter Ace is an ideal introduction. FORTH
15 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

Tirme Laft
1 Hour 25 ming

In Laboratories For monitaring and
controlling experiments, the Jupiter Ace
has many advantages. The language is
parfect, even the Jodrell Bank Radio
Telescope is contralled in FORTH. The Ace
expanzion port enables it to be interfaced to
almost anything, and the built in quartz
nmer allows experiments to run all
weekend.

At Home The Jupiter Ace is powarful
enough to play gemes as complex as Chess
and with sound and high resolution
graphics. action games written in FORTH
will stretch your reaction speeds to their
Rrnits.

1383 Sales Forscast

J FMAMUIJ ASOND

In the Office Stock control, Accounts and
Financial forecasts are all possible on the
Jupiter Ace. With a printer and extra
miemaory attached you can do word
processing as well

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

B
NamE- Mrf, | S W R et lll‘l
Mrs/Miss_

Address I||||||||=|||||+|||||
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LET YOUR MICRO |
TAKE OFF WITH

USING GEMINI
FUNCTIONAL CASSETTE 1 ﬂ
a

SOFTWARE FOR JUST £19.95

Here’s the software to run your budgeting, your
business, your stamp collection,
your car cosfs . . . even to plan
your next meal and help you
choose a wife. Tested
programs that come with
all the documentation
back-up you need from
Gemini who are experts in practical
software. So mail us the coupon — and put your
micro to work . . . fast.

DATABASE The Program that everyone -
[I needs. Facilities include sort, search, list, [aeazaus

COMMERCIAL ACCOUNTS A gem of a
program, all for cassette, with the following
features:—

Daily Journal ® Credit Sales ® Cash Sales o

delete, change, totals, save file, line print if - E -

required, efc. etc. Can be used in place of

any card index application. £19.95 Credit Purchases ® Purchases — other e Sales Ledger ¢
STOCK CONTROL All the necessary for Purchase Ledger = Bank Account  Year to Date |
| keeping a control of stock. Routines include Summary : |
[ | stock set up, user reference no., minimum A fully interactive program suitable for all businesses. |
11| stocklevel, financial summary, line print Files can be saved and loaded and fotals from one |
records, quick stock summary, add stock, delete/ file carried forward to another on cassette. Particularly !
chqnge record and more. £419.95 useful from a cash flow pﬂ‘[ﬂi of view, with an ' |
immediate accessibility to totals for debtors and |
::;g'g‘; ;' I:)T Qé&ﬁ?ggﬂg&ﬁ ot creditors. Bank fotally supported with entries for
SR s e e cheque numbers, credits and, of course, running j
selective printing fo line printer. Features balance £19:98 |
inciude the facility to find @ name or detail when only HOME ACCOUNTS Runs a complete home | |
part of that detail is known. Will print labels in a variety finance package for you with every facility !
of user-specified formats. £19.95 negesisi:!rv for keaping a nkimck of r:tgulqr
and other expenses, bank account, )
T :‘::ﬁ'gg :e’;: i’:;imM:I:E ;ﬁﬁ:g;" e mortgage, H.P. efc. efc. sfc! You'll wonder how you
1 -| ]Ill - _| programs togaihar with Qenar{“&d ever managed without if. £19.95
L L customertile for producing crisp and Gemini Marketing Limited.
efficient business invoices and monthly statements on Functional Software Specialists
your line printer. All calculations including VAT 9, Sailterton Road Exmouth, Devon. -9
automatic and provision for your own messages on Telephone orders welcome. (03952)

the form produced. *Not Specium £19.95

For Functional Software

Dealer Enquiries Welcome adtfi L,

Tick the box for ram you reguire. Prices include VLA.T anc
Please supply the follo cassetfe software. :
Database . i

Stock Control
Mailing List .. ; 3
Invoices and Statements
Commercial Accounts

Please quote Access/Diners Gard Num

Home Accounts
I)<31 16K Database
Name.
Address
Machine Type
| enclose

Make cheques and postal orders pﬂyﬂbh?b
7 days.
Diners Card Number,
Y ]

Gemini. Functional Software Spaclnltﬂt, E

< N I N S .y,




Gy ¢ateel
ti‘mﬂ; Yot !UU

e

a

CHRISTMA
SPECIAL OFFERS

ZX81 CASSETTE1 CITY

2 superh onginal games writian in machine code for 18K memory

The Graphics of CITY PATROL can only be described as fanlaslic — your 1ask is 1o
prodact your city against Aliens who are Hell-Bent on ictal destruction. The lull screen
displays only a portion of the City at any one time and requires you 1o patred between
sireet level and skyline, either at touning speed or at racing speed in either direction
around the City. Track the allen and destroy him

SABOTAC S is & game of strateqy requiring fast decision making. Two different games in
ane = you can play the'role of either Sabator or God. Suparb value al only ... £5.95

CASSETTE 2 ZAC-MAN

A 3 Speed arcade type game, written in Maching Code with excellent graphics £3.95
SPECTRUM — Bumper Games offer (until 31st December only)
Five 16K Games with sound and colour for only €8.95 Kommially soid individually at a fotal
value of over £20.
BUMPER INCLUDES — Dvagon Maze, Mighimare Park, Space Rescue, Star Guest,
Blok. Lols of other ZX Software — SEND SAE FOR CATALOGUE. CHEQUES OR
POSTAL ORDERS TO:

TIHGRDIIGS srsrems umares

26 Spiers Close, Knowle,
Solihull B93 9ES

YOUR ZX-81

SOUND withZX-81!

MAKE AMAZING SOUND EFFECTS WITH

Lad

£25.95 THE ZON X-81

nel p&p & VAT

The ZON X-81 SOUND UNIT Is completely self-contained and
especially designed for use with the ZX-81. It just plugs in —
no dismantling or saldering.

Mo power pack, bafterias, leads or other exiras.
Manual Molume Conirel on panel — ample valume from built-in

loudspeaker.

Standard ZX-81 — 16K Rampack or printer can begmgged Info

ZON X-81 Sound Unit without affecting normal 2X-

1 operation.

Huge range of possible sounds for gomes or: Music,
Helicopters, Sci-Fi, Spoce Invaders, Explosions, Gun-shots,
Drums, Planes, Lasers, Organs, Bells, Tunes, Chords efc., or
whatever you devise!

# Uses 3-chonnel sound chip giving pragramme control of pitch,
volume of fanes and noise, all with envelope confrol,

#  Eoslly odded o existing gomes or progrommes using o few
simple "BASIC™ lines.

FULL Instructions with many examples of how to obtain effects and the

programmes, supplied. Fully Guaranteed.

Daps. s o
I 634 High Strest,
Ware, Herts.

Eting 0920 3182 lor
immediate despateh

Accoss & VISA acceplad

*SUPER QUALITY SOFTWARE FROM LLAMASOFT!!*
(DESIGNER — JEFF MINTER)

VIC 20
ABDUCTOR NEW J
GRID RUNNER NEW J
ANDES ATTACT
[BK. REPLACES DEFENDA} NEW J

Your spacecraft must amack the descending
aliens and frustrate their evil intént, The gama
includes swarmers, baiters, pods, landers,
bombers, mutants, humancids and smart
bombs. Machine code high resolution colour
graphics. Uses joystick controls and requires
an BK or larger expansion. Only £8.00 + S0p
P&P includes full documeantation.

TRAXX M/C [BK EXPANSION) A
This is a VIC 20 cross breed between the now
famed 'Packman” and the game "Ouix’. All in
machine code, fast and fun with joystick
controls, usés Hi-Res colour graphics, 8K or
larger expansion needed. Only £6.00 + 50p
P&P complete with instructions.

RATMANI (8K EXPANSION]

Another amazing game from Liamasoft!l You
are the man under attack by the deadly rats as
thay fall from the sky. You must dodge the
arrows to get 1o the rats and then muash them
with your hammer bafore they dig under_lhe
platform on which you stand, and mutate imto
dewils. Fast action with great graphics to make
an extremely addictive gama 8K or larger
memory expansion neaded. Hi-Res colour
graphics, in machine code. Only £5.00 + 60p
PEP complete with instructions.

BREAKOUT/DELEX {UNEXP VIC)
Unexpandad package a full featura version of
the popular arcede Breakout plus a new
concept in computer games, Deflex!! Both
programs on one cassette only £3.95,

BLITZKRIEG [UNEXP VIC)

Ag seen at the Commodore show and
reviewed by the Daily Telegraph. Fly your
Vulcan Bomber over the enemy city and
destroy the buildings. 29 levels of play, uses
Hi-Res colour graphics and plays Rule
Britannia between waves. Only £4.95
complete with instructions,

GAME GRAPHICS EDITOR/SOFTKEY
(ALL VIC)

Create your very Own custom charactens for
the unexpanded VIC 20, up 1o B4 characters
with facilities such as reflect and save on
casseite ete.

SOFTKEY 24

This program, designed to run on the VIC 20
with any memory size gives you the facility of
24 key words on your function keys. Key
words include peek, poke, run, save, list, for
nexl @lc. Both programs on one cassatte only
£6.00 + P&P with full decumentation.

SPECTRUM

GRAFHICS CREATOR (18K]

NOT just ancther character editor! Allows you
to define not only the 21 usar definable
characters. Also allows you 10 change the
entire 96 character ASCH set, Creates BYTES
files ready for you to load into your own
programs, Incledes advanced Reflect, Invert,
Field commands eic. Complete with full
documentation. If BIN the BIN statement and
use Graphics Creator with its ¢asy on-Screen
cursor editing. £2.95 + 50p P&P.

BOMBER (18K]

Yies, a full feature version of the popular game
'Blitz’, supphed for the 16K or 48K Spactrum.
For only E2.95 + B0p P&P.

ROX 111 (16K}

Blast the faling meteors as they invade your
planet, creise missiles are your only defence in
this world of dizastar. If they break throwgh
the crust of your planet then your life support
systems will fadl. An addictive game with fast
action and great graphics. 16K or 48K
Spectrum only £2.95 + 50p P&P.

SUPERDEFLEX [48K]

Bounce “'5id"”, the spaca invader, around the
SCrgen into the powmer pods, keeping away of
course from the devil who chases you around
the screen. Steer with yvour Daflax shialds, but
beware the mines or your may be buried alive|
Superb graphics and fantastic sound on the
48K Spectrum only. Only £4.95 on cassaette
+ 5p P&P.

ATARI 400-800

TURBOXFLEX

Superb ultra-fast and totally new ball game.
Uses ATARI's unigue features to the full.
Incorporates superh cotour/sound effects and
uses Player Missile graphics. Tables top 10
spcau;asalung with Scorar's name. £6.00 + S0p

GRAPHICS/CHARACTER CREATOR

Mow you can define your owm custom
character sets, or edit existing sets. Results
are fully displayed on screen in modes 0, 1, 2.
Special features include reflect, inver, s
character sets atc. Supplied on cassette with
dats sheet only £8.00 + 60p P&P.

ZX81

CENTIPEDE [16K)

The ORIGINAL game from the ORIGIMAL
auther. This s the dentical program to that
biing sold by otier companies for three times
our price. The game has received ecstatic
reviews in the computing press. Program has
30 spead levels and evar increasing Centipede
hordes. Table top 10 scores and names. Why
wait 1o pay more? Only £1.95 + B0p P&P.

J=JOYSTICK CONTROL

LLAMASOFT SOFTWARE

§ Dept. YCA

43 Mount Pleasent,
Tadley, Hants
RG26 6BN.

Tel: 07356-4478
Trade enguiries
welcoma.

' : Please add 50p P&P with all orders
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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
Computer. Cash Price £169.99. Credit terms: £16.99
down then £17 per month for nine months: Total £169.99.

Credit quotations on request.

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, ZB0 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-
forms, envelope and filter to rival some dedicated music
synthesisers. And all this at the most incredible price ever.

(AF56L) Only £339.00

DRAGON 32

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 256KIl), 9
colours, 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

Tosch- Yeursell Programs
Cenversazanal Franch

BO-1EK-VGA4X £330 95
S5C- 16X -YGE45Y f3005
TEX -YG4BA £33 35
16K -¥GATE (3005
Z0-1ER YGASD £15 85

WoEK-YGEEL [955

B Capeais -1C-16X-YGETM  £9 55

Kids 1 {3 Programs) 10 16K BGOGA  £9.95
Kids 1 {3 Programs) 102K B £586
K 273 Progr 16- 16886 £555
Kidts 2 (3 Proge 10-246-BGOID  £995

Lesrn Progeameming

Aation Ta Programanng 1 -10-8K-FGAIW £1595
To Programming 2 -2C-8K-BOETX £22 95
son To Programeming 3 20 9K -B8058Y £22.95
VC-1EX-BOSTM LT 95
10-24K-80588 £171 95
1C-J3k-BOUSIP L1895
10-325-BOGDO L1835
TC-V55-BO51F £11.95
AK-BOCIG £17.95
1C- TR -BOE3H L1105
I0-24K-BO564) £11.95

Disolay Lists il

Harr et Serolng
Horg st Seralieog

Poga Fipping
Page Flpong
Sounds & Music
Sounds & Mugic
Teschy Tuboriads
Tricky Tutoriss

Business Programs
Wisicalc
Word Processar - 1CEJD- 488 -YGAZY £90 96

oed Processorn
e PTOCREEr

Persanal Financiad Mansgemens

Maortgage & Loan Analydis
Bob's Busness
Bob's Bisiness

Adventuie Gamed
Galuctic Empars
Aescue A1 Figel

THE AMAZING ATARI COMPUTERS

4 Consoles Availabla:

Atari 400 with 16K RAM (AF36P)
£249.95

Atari 400 with 48K RAM (AF37S)
£319.00

Atari 800 with 16K RAM (AF02C)
£399.00

Atari 800 with 48K RAM (AF55K)
£490.00
* All above with BASIC & handbooks

Other hardware:
Cassette Recorder

Disk Drive

Thermal Printer

Epson MXB0T Mk Il
Epson MX8OF/T Mk Ill
Printer Interface for 400
Printer Interface for 800
Interface Module

(AF28BF) £50.00
(AFOEG) £299.95
(AFO4E) £265.00
[AF38R) £399.95
(AF40T) £447.35
{AF41U) £59.95
(AF42V) £589.85
(AF29G) £135.00
Versawriter (AF43W) £199 95
16K RAM Module {(AFOBJ) £5500
48K RAM Module for 400 (AF44X) £125.35

48K Upgrade for 400 [AF4BY) E£75.00
Floppy Disk [(YX87U) £2.50
Le Stick [AC45Y) £24.95
Joystick Controllers (Pair) (AC375) £13.95

Paddle Contrallers (Pair) (AC30H) £13.85

X ATARI :

=

[ ]EaT ]

R

EQBB%

/.: f wﬂmrrmmllrlrurlm=|ul|=||r|=||l||||l|\t1\.Lll1:..l:~
H (i

| B AT

For full datails ask for our hardware leaflet [XHE4J| SAE appreciated

JOIM THE U.K. ATARI COMPUTER OWRNERS' CLUB

Anindependent users’ group. Four issues of the club magazine for enly £2.001 Address your subscription 1o Ron
issue 1 of the elub magazine featured 8 wiorial an character set redefinition and comtained a collestion of demonsiration and
games programs and lots more. |ssue 2 featured a tutorial on player/ missile graphics. an artecle about graphics on computers, a
selection of members® contributions to the program library and much more,

THE FINEST SELECTION OF ATARI SOFTWARE

TC-1EK -BOSSK L1195
10-24%-BOEEL £11 55
1C-16=-BL04E £11 95
10 -24x-BGOSF £11.95
IC-AZK-BG0EG 50 85
30-J2K-BGOTH £59 85

Reseun AL Rigel
Daestones OF Fyn
Datestenss OF Fyn
Star Waeraor

Srar Waunior
bnvasaon Cirnon

=

TD-328 YLIBN 11985

10-32K -B009H £68 95
1C-32R-BGOR) [11.95
D33 -BGOSK £17.95
1D-2a4x-YGEOE [16.95
LC-16K-YGEIF £13.95
IC-1EK-YGE2G £13 95

Ulysses & The

Taric |
Zork #l
30-32K-BOGEY £49.00
IC-16K-BOGEW [13.96
-1C-3IK-BGIIM L9 96
TD-32K-BGI12N  £9.95

Tempae 04
Tample 04
Upger g

WC-32K-BO140 £14.95

1C-3ZK-BO21X £22 45 Curse Of Ra (Pan 3

Alr Baka & The 40 Thisves
| (Pan 1)
&bl (Pare 1)
s DF Apsna (P

Upsor fenches OF Apahi

10-32K-BOBOBE 22 45
1C-3ZK-BO2ZY L14.95
10-32K-BO82D £14.95
1C-32K-BO24E £28 95
10-33K-8079L L1895
1C-22K -BQ23A L1855
1D-32K-BOBIC F1635
103 .BOTSR £14 95
10-40K -8G260 £18.96

1D-40K-BOSY £17 19
ID-d0K-BO2SC £21.78

cECE
20-40K -BO9ZA £20 64

10-33K BOS4C £29 95
10-32K-BO350 £2995
10-32K-BOTAK £27.95
1G-328-BOBSG £28 95
§0-320-BOBGT £28 98
ore 2}

C-32E-BOATU {1495

{Pare 2}
~1D-Z2E-Z08EV £14.95

1C-32K-BO8IW [14.95

Ciwrsa OF Ra (Part 3)
Anglog Advoniuie
Adventura Land
Puranes Advenrung
Missaon Impossitie

ry Fun Houso
i O Doom

The Shallened Allance
This Balile O Shileh
Tho Batike OF Shileh
Emefgy Crar

Kinguam

Space Shultle Maguls |

Arcade Games
Star Raiders

10-32K-BOS0N
10-32K-B033
1C-24K -BG00A
1C-22K -80S
1C-22K-BLOTC
TC-ZaK B30
1C-24K -BODLE
§C-Z248 -BOOSF
1C-24K -BO06E

WL ZaK-BOOTH [14
1C-Z4%-BOOES £

10 24K -8Q05%
1C-Za4X-BO 100
1C-24K-BO11M
1D-40K-B0338
20 32K -BOLEE
1D -4BK -BOHERG
1C- 40K -BOGIT
A0 A0 - BO2TF
10 16X -¥GEIH

1C-BE -YGEER
1D-32K BGESV

1E-BX GEEW

L1495
01695
£14.95
£14.95
£14.95
£14.95
£14.98
£14.95

12
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MACRO ASSEMELER

ARE MRERGRIAS T | HTOL

(Subject 10 -approval
which can take up to 48
hours) (APR = 0%)

Asterods
Epace INvaers
Missile Command
Caverns af Mars
Shoot Dl
. Razy Kritlers
K-Ster Patre
Pmhfinger
Crossfire
l

Anighe VWorma

Lunar Lancer

r Lander

Humba Jet Lendar
Submarene Commander
Rasterblaser

Shooting Gallery
Shoeing Gallery
Shooung Arcade
Showmg Ase

el L1}
Mbarchracar
Mouskasiack

ahmwvay

Mouniain Sheel
Hainrad Hal
Haunted Hal
Time Bomb

T

Horme Game Programs

Soram 1=

Baskarball
Cyphie Bowd
al

& B-Ball Pool
Belligsde

Compuner Chess
Fast Gammaon

Revors:

Crivbage & Dominoes
Paker Soliase

Poker Sal

£29°95
- A £29.95
-1E-BK-YGE4L £22.95
10-16K-BOGIA £24.50
1E-BK-BOEIT £2995
1E-8K-BGEIF £20.95
1E-BR-BGE2G £29.95
10-32K-BG3IL £27.95
1C1BK-BGRXY £20064
10-32K-BG2IA 2064

-1C-32K-8G248 £21 B0

1D-3IK-BG25C £21.60
1D-40X-BGIBL £27 54

1D-16K-BE34M £23.95

3 L1695
£19.95
1495
V 1695
£10.95

W L1295
1E-16K-BAT0M £29.395
6 -BG50E L1095
24K-BO1GS L1095

-1D-24% - BGAAD £1495

Avatlable Movember
Availabla Novombar
1D-33K-BGIS0 £22 95
1C=180-B036P £14 58
10-16K-BGI15V £16 485
1C-16K-BGISR £2495
10-16K-BG16S 2495
1E-8K-YGETX £24 50
BG22G L1585
BG30M L1995
BG31J £23 98
-BGIXK £2388
BO77J 22 85
L-BGITT (2064
80280 £2064
BO64L £15 85
BOMIN £2955
1C-1GKE-BG1AP £3e 95

10K ) £24 85
TC-16K E £21 80
10- - £3180
104K £2495

VC-24K-BGIGP £2305
10406 -BGITS £23 85
1C-16£-BG44X £24 85
10- 16K -BGARY F24 85
IC-16K-BOTIN £1095
1C-1EK-BGIBR £1695
T0-16K-BGIMN £1995
1C- 16K -BGA0T £10 55
1023 -BG4TU £12 85
1C-16K-YLIAM L
T0=32K VL350
1C-18K-B0375

16/ 24K -YGREN £17 50

IE-BK-YGEIR £34 50
1C-16K-BO20WY £28 50
1C- 16K -BO1IF L1095
1C-16K-B042Y £19.95
1016 -BOAEY £185.95
1C-16K-BO44Y L1805
1C-16K-BG4A7B L1495
10-32K-BGAEC £1495

1E-BK-YGGIT £24 50

1E-8K YLIIL £1695
1C-16K-B0180 £ia95
1D-18K-BGE5K £19.95
IC-16K-B00 9 £14.95
106K -BGE4S £1995
GR-B043W 14 36
1C-16E-BOEYT [1095
1D-16K-BG53IH £14095

Blackack IC-BK-YGE2S. [906
Hangman -1C-8K-YG540  £205
Super Cubes & Tilp - BO4AC £1485
D

1C-16K-BOIGN £1905
Brdish Herdage Jigsaw Puzzhes
IC-16K-A040T £105

16420410 £18.95
TE-N-BOTIP £74.50
Mucra Pamter 10.48% BGSEL £25.95

Vnken Fasel

Music Programs

Music Co

VE-BK-YE4BC [35.95
Movie Themes £2.95

1C-EX-BO34M
Computer Languages
TC-1EK-YLI2K £13 06
1E-BX-YGE8Y £30 05
10-32K-BQ730 £59.95
B A 1D-48K-BO31J £45 05
Basic A+ B Qparaung Sysiem A-
1D0-4B<-BOI2E L35 50
10-32K-BOT4R {50 05
1E B ZC-16%-BOTSS [79.95
1E-BK-YGHIA L5400
10-24K-YL28G [49.95
5 L4 85
£87.00

Micrasclt Bagic
Mo [Educato)
B 3

Inter-Lisp /65

Wrilities
Programmang Aids Package 1

IC-16K-BGE0A £ 9.95
BEO2 Duassembler 1C-EX-YE £5.855
B502 Disassembler 10-8K=YL31) £12.95
Al Woorkd 1D-40K-BO2TE L4355
D Supérgraphucs 1C-40K-BO2BG £29 86
30 Supergraptics DR -BOZEF (29 85
Fim-lr 2 +BA-BGIOL £34 95
Fikeimarages BO0 10-40K -BGS9P (72 BO
K-DOS 10-32K-BOTEH [45 55
Drsk Manager 10-32K-BGEEN £21 80
Disk Detective 1D-I6K-BGETM £34 95
Operating System A+ S1D-32K-BO30H £49.95
Te . VE-BK-YGESP £31 50
The Mexl Siep 1D-32K-BGELU 27 52

Books

Master Memaory Map

Cie Be Alars

Operating Sysiem User's Manual

Aran Basic

Arani Sound & Graphecs
Your Arari Comp
E502 Assembly LONGUIGE SUbYoutings

WADSF £12 46
Advariced GB0Z Inferfacing WAL £11.46
Beyand Games (65031 WRAEY £13.00
Compuiers For Peogle MWADDA FE 2R
e Magazine Fos Alar
Annual Subscription  -GG248  ra.00

Send sae now for our new solftwars lpatlor with
details of all the above programs,

Order Az XHE2G — lssse 3.

Kay: C » Cassette. D » Disk. E = Carnndge
20 ¢ I Cassenies atc 8K, 16X shows minim
L VRS T P T

—
Note: Order codes shown in brackets.
Prices correct at time of going 10 press
{Errors axcluded]).

VIC20 COLOUR COMPUTER

(ACO3E) £19.95

Hardware Sampli
20 Congole [AFATE) [159.99 g
Un [(AF4BC) [44 95
(AFADD) C23000
[AFSOE] £396.00
{AFBIF] [29 95
[AFS2G] £44 35
(AF53H] £74 85

WIE Busk
K AAN
BE HAN
16k RAM C

Education [C3E & GCE O Lew
All cassette based and reguire
mEmiy

Joysticks and Paddles
Sangle Joysick ACSIH] LT 50
Paar of Joysyicks PRCITS) o
Le Stack. [ACAEY) L2495

Pair of Padales (AC30H) £1395

Frogramming Awxd Cartridges
5 Expandar: 38 RAM and Hi s

3495

A v A A £9.94

i Ky prog £34. 895 0 D
Machine Code Monitor £34.85 =

BCI £9.99

Softwara [all 3K wniess stated) Spelling for 901a 11 ywar okts BCIGL]  £999
Introduction to BASIC Cassattes
Parz 1 (RCETM) 1495 Haommie Progeanma
Pare 2 [ACEEN) £1495 a1l cas: el BNl Sequire al

Game Programs

Cartridge ACLAP|

ridge LACE0O)

andge [ACETR

Julty M ars Cartridgn [ALEIS]

Alven Carrdge
Supér Lander Carindge
Road Race Cartndge

ACEIT)

Garden Planner
Imterice Cragign,
BAC “Ask T
BAC 15

ACETL)
ACERY
[ACESW)

Gaorl Cannidge COOX,
Omaga Roce Caitridge (ACEY
Anothe: VIC e The Wall Casxetre

VIC Panic Cassetie

Va1l £2 50

PACAIE] IWASIK) (1000
Buginess Programs AL £2%5
Samplezale Disk (= 16K) (ACSZTA) WAART)  £10O0

NIRPLIR

Maplin Electronic Supplies Ltd., P.O. Box 3, Rayleigh,
Essex. Tel: Southend (0702) 5562911/554155.
Demonstrations at our shops NOW. See the computers in action at
159-161 King St., Hammersmith 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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Tohight On Your Micro

-

L

CAN YOU SURVIVE PENETRATOR? ; RESCUE A VIC PRINCESS
Penetratoris the most amazing and A multi-part adventure for the standard
sophisticated arcade game yet devised for VIC 20! All you have to dois find the castle,
the 48K Spectrum with features never seen defeat the dragon, find your way through
beforelCassette £6.95. the labyrinth, kill the wizard and rescue the

Princess. And that's not half of it! The Wizard
& The Princess cassetteonly £5.95..

CONVERT YOUR VICINTO AN ARCADE ’ TRALK TO THE SPECTRUM!

. MACHINE Why is this man smiling? You will too when

Amazing arcade action for the standard ViC 20 youreadDr.Logan's book UNDERSTANDING

with 5 new exciting games from Clifford YOUR SPECTRUM. The definitive guide for
Ramshaw: ALIEN BLITZ* INVADERS* GROUND only £7.95.

ATTACK, STORM and SPACE ROCKS* (games
marked * contain machine code). You must
have the CGAMES PACK cassette-only §5.95.

B MELBOURNE HOUSE PUBLISHERS grﬁers to: 1?;_1 Trafalgar Road, Commestomdencs to cobetottaon. N
L Please send me your free catalogue. reenwich, LondonSE10 Lelghton Buzzard, BEDS LUT TNA ]
B Please sendme: [ |
B Cassettes 48K SPECTRUM Books B
B 16K SPECTRUM C Penetrator £6.95 SPECTRUM B

Over The SpectrumMo. 1 £5.95 L1 The Hobbit £14.95 ] Understanclln%‘murSpectrum £7.95 =
B Over The SpectrumNo. 2 £5.95 STANDARD VIC 20 [ Spectrum Machine Language
B Over The SpectrumNo.3 £5.95 [ WIC innovative Cassetteq £5.95 For The Absolute Beglnner £6.95 H
& Programs fromSpectrum 31 VIC Innevatiye Cassette 2 £5.95 [} overThe Spectrum £6.95 ™
B MachinelLanguage Book £5.95 [ VIC Innovative Cassette 3 £5.95 VIC 20 =
™ 2 ¥£ﬁ::upzfr:epmess Eggg VIC Innovative Computing £6.95 =
B e E All prices include VAT where applicable B
B unconditional Guarantee All Melbourne House cassette software s supplied on high £ B
fg Quality cassettes with attractive inserts. Full Instructions are provided and the cassettes =
m e unconditionally guaranteed agalnst malfunction. Please add 80p for post and pack £ -80 s
B !enclose my cheque/money order for £ = m TOTAL £ ]
B please debit my Access card No. ________Expirydate |
] ]

Slgnatur Name
ey 3 ™
B Address e
L R T il 1y Postcode
NN S SIS S E SRS ISR E DN N DN NS EE NSNS EEEEES
R

MELBOURNE HOUSE PUBLISHERS SUS
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THE DRAGON GOES FORTH

——

FORTH FOR THE DRAGON 32

DRAGONFORTH is here! JADE COMPUTERS are proud to announce the first implementati.. of Forth for the excellent Dragon
32 computer. This version of Fig-Forth written by Oasis Software of Weston-Super-Mare provides the following great benefits
for the Dragon programmer —

(1) A high level language that operates up to 30 times faster than Basic — now you can write your own fast moving games software
without resorting to machine code.

{2) Define your own Forth wordsw from the dictionary of words provided.

(3] Access to basic commands from Forth — hence a Forth ‘word’ may be defined as a basic command — making it easy to draw
those complex graphic character in basic — and then manipulate them at high speed from Forth.

(4) A full 50 page manual — explaining clearly how you can use Forth for your own programming.
(6] Coming soon! Some great action packed games written in Forth.

All this for just £18-95 (vAT. inc.)

Available from Jade Computers, Oasis Software, and all good Cragon dealers. (Dealer enquiries welcoma)

OTHER NEW PRODUCTS FOR YOUR DRAGON

TANDY 4 COLOUR GRAPHIC PRINTER

This excellent new printer from the TRS 80 range enables text and graphics to be printed out from your Dragon or TRS 80 Computer. (Please
enquire if you wish to link to any other computer).

High quality text may be output with either 40 or 80 characters/line at 12 charater/sec.
Uses standard 4% " wide plain paper. Serial and parallel interfaces . . . . .

Only £1

- ! XAUIERSINE HIRES PLANNER PAD
raw your own high resolution designs for the Dragon — then transfer them to your screen!
All *print at’ and ‘plot’ positions clearly marked. On Iy £2. 5‘0 EaCh

GIVES YOU MORE

SEND YOUR ORDER ON THIS FORM TODAY! -i

(Telephone orders welcome on Access and Barclaycard.) |

Send to: JADE COMPUTERS LTD, FREEPOST, COOMBEND, RADSTOCK, BATH BA3 3GA |
e e et e B iy i o e i, s i TR R ;
f B e At G A R S A e L e o s e B b e el s e e R t
............................................................................................................................................................................................................. I

PLEASE SEND ME: I
.................. DRAGON 32 MICROCOMPUTERS hE155 + 4,50 POSTAGE I
.. COLOUR PRINTERS h£145 + £2.50 POSTAGE I

. HIRES PLANMERS hRE12.60 + 70p POSTAGE :

FORTH LANGUAGE PACKAGE + MANUAL h£1B.95 + £1.50 POSTAGE

I ENCLOSE CHEQUE! POSTAL ORDER INO. «.ooivivuniiinimsreniisin nssicnssasssiasionarmnaes FOR TOTALE

OR PLEASE BILL MY ACCESS! BARCLAYCARD ACCOUNT No. .

s -~
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CTRUM — ZX81

SPp

L]
STARSHIP ENTERPRISE NEW! ZX81-COMPILER
Soar through the stars as a starship commander in this *es! Now you can write machine code onyour ZXB81. No more
exciting new space ship simulation. This new, advanced version messing about with assemblers and disassemblers simply type
of Startrek uses the full calour graphics and sound facilities of in the BASIC program and the machine does the rest.
madern micros. Full 3D — Klingon attacks, graphic hyper-warp, OMNLY £5.95.
plus all the normal ‘Startrek’ features and a whole lot more, E
add up to one of the best games in the galaxyl! ZX 81 ARCADE ACTION (New low pﬂggs]

48K Spectrum £5.95.

MUNCHER Exciting pacman game for the ZX81 £4.95
ASTEROIDS "Just the thing for asteroid addicts” £4.95
ORBITER 2 " g 3
FBSE and fo‘iDUS actionis what you get in this EII‘HBZII'IQ INVADERS pl‘ﬂbﬂl'{thﬂ best version !WME“S £355
Defender-style program for the ZX-Spectrum ALIEN-DROPOUT Exciting ORIGINAL arcadegame  £3.95 [

ORBITER is written entirely in m/c code and has full arcade &
features, including scanners, reverse, hyper-space, continuous STARTREK YES!youcanbeastarshipcommander  £3.95
scoring and sound effects, plus humanoids, landers, mutants and

all the ather alien nasties. 16K or 48K Spectrum £5.05. | GRAPHIC GOLF 18 graphically displayed holes £3.95
SUPERWUMPUS An underground adventure £385

GROUND ATTACK GAMES PACK 1 Fantastic value for money, nearly SOK of
Survival is the name of the game in this exciting Scramble- pregrams on one cassette! Only £3.95

¥ type arcade game for the ZX-Spectmm,_
] Your mission 1s to pilot your spaceship through tortureous Bl ndim
caverns while destroying the enemy missile launchers and fuel 2ase SE 2
: dumps. | 0f
: GROUND ATTACK is written completely in machine code. [ ISHciass S ChBcUs RO TDRE
And has full arcade features including lasers, bombs, explosions,

| Name

continuous scoring and sound effects, plus rockets, fuel dumps
and airborne aliens. 16K or 4BK Spectrum £5.95. | Address
Any hiring, lending or copying (except backup) of Siversoft | |
software is strictly forbidden without written permission from —_
Silversoft. |
GENEROUS DEALER DISCOUNTS AVAILABLE | Silversoft Ltd, 20 Orange Street, LONDON WC2H 7ED.
Silversoft Ltd, 20 Orange Street, LONDON WC2H 7ED. s 7

BBC MICRO SOFTWARE Ny,

\\.
STARSHIP ENTERPRISE MACHINE CODE DISASSEMBLER

‘Soar through the stars as a starship commander in this Simply the best Machine code disassembler available.
exciting new space ship simulation. This new, advanced version Wiritten entirely in machine code it has a host of features not
aof Startrek uses the full colour graphics and sound facilities of available on inferior programs including automatic offset
modern micros. Full 30 — Klingan attacks, graphic hyper-warp, calculation, m/code jump following and printer outpUE option,
plus all the normal ‘Startrek’ festures and a whole lot more., Only £6.95.

| add up to one of the best games in the galaxyl!
ABK Spectrum £5.95.
- PROGRAMMERS -
. Tired, fed-up, ever wished that you could get some reward for
KILLER SATELLITE your efforts. \Well now YOU can make money from your micro.

A mysterious Black Box has appeared in earths' orbit. Yau Weire looking for high quality software for the 2X-Spectrum, BEC
have to send your killer satellite to Probe it with high energy Micro, Dragon, VIC B4 Oric and Lynx micro computers so send
lasers. Amazing 30 colour graphics and sound for the Model B off your programs today for a speedy reply.
only £5.95.
3D CONNECT 4 Please send me

An advanced, challenging four in a row game for the BBC | enclose a ch JPO for £

' Micro. Displayed in full 3D-perspective and using the extensive e 4
colour and sound facilities of the BBC Micra. Model B only £5.95, Mame
Address
DEALERS

For more information on our Generous Dealer Discounts and §
our special promotional packs write to Silversoft Ltd [Dealer
Discounts) 20 Orange St London WC2H 7ED. | Silversoft Lud, 20 Orange Street, LONDON WC2H 7ED. I
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tp into the future

VISIT MIDDLE EARTH WITH YOUR SPECTRUM.

Melbourne House Publishers, in association with the Tolkien Estate, are very Other cassette softwareincludes PENETRATOR, a 48K state- i
proud to announce the release of THE HOBBIT, asuper-program like no other of-the- art arcade game-£6.95 including VAT, I
before, for the 48K Spectrum Spectrum books include: Over The Spectrum-£6.95.

1 .

. : : Spectrum Machine Language-£6.95.
THE HOBBIT is totally unique, with features never before seen on any computer, DRderetandinG YotrS hatt o Tie.
letalone on the Spectrum.

Il SEAENEEEENENENEEEEE N
Melbourne House Publishers YC1
Ordersto: 131 Trafalgar Road, Greenwich,
London SE10.

Correspondence to: Glebe Cottage, Station Road,
Cheddington, Leighton Buzzard, BEDS LUT THA.

OPlease send me your free Spectrum
Catalogue.

Please send me:

[O0The Hobbit package-48K Spectrum
cassette, full colourinstruction manual
and Hobbit book-£14.95

OOther

(Please add 80p for post & pack.) | enclose
cheque/moneyorderf... .......... formy Access
cardMNo.................o.cc....... Expiry date
Sianatire R

Based on the fantasy land described inJ. R. R. Tolkien's brilliant novel, in this
program you take on the role of Bilbo, the hobbit: danger, adventure, and
excitement are all part of it, presented to you in words and graphics, but it isyou
who must confront and solve the problems this time.

You instruct the computer in completely ordinary English sentences!

THE HOBBIT program is capable of very sophisticated communications,
including features not previously thought possible on a microcomputer: adjectives,
adverbs, multiple sentences, are just a part of the power of this program.

You will meet all your favourite characters from J. R. R. Tolkien's book,
and amazing as it sounds, they will all have an independent life of their own.

They can make decisions and act on them! They react not only to what you
do, but also to every other characterin 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 get into Tolkien's world, the more different each visit may be.

THE HOBBIT also allows you to talk to the other characters! At last you ¢an

¥ answer the guestions they may put to you, or more importantly, you can suggest
tothem what you would like them to do!

THE HOBBIT program follows closely the plot of the book, and so a copy of the
book isincluded as part of THEHOBRIT package at no extra charge.

Address

THE HOBBIT brings to you the future of microcomputers inan exciting and

i challenging fantasy. A super-program thatis a milestone in computer software. PDStCOde

WIELBOURNE HOUSE PUBLISHERS S




MAZE DRAG RACE:
£3.95

Drrive through a giant maze 9
times the size of the screen

icking up points as you go —
Eut watch out for the other cars,
rocks, oil and ice. A really superb
MIC game.

MCODER:
£7.95

The most fNexible compiler available
for the ZX81. Extremely simple 1o use
— simply load the MCODER (which
i3 just 2K lomg and entriely in
machine code} and rthen write vour
Basic program as vou normally would,
Run and Debug vour Basic program
until it is fault free. Then enter the
MCODER (using a prnot USR
command) — the Basie will then be
compiled into machine code a5 you

DCODER:
£5.95

Essentially a dissassembler for
your machine code but with one
mmportant difference = it will
relocate the code in whole or part
to any other part of memory,

ACCOUNTS:
£4.95

A superb program  for your
ZX81. Accounts is a complete
home accountant —  does
everything but pay your bills!
Ideal for use with QSAVE.

watch

QSAVE:
£15.95

Now a well established best seller. .'I-'!.aﬂ)‘
testimonials its use and effectiveness. This
hardware/software combination increases
the locading and saving speed of your ZX&1
16 Times (to 4000 BAUD). This allows a
16K program to load in only 29 seconds!!
Also included is a verify fearure which
means no more lost  programs. No
modifications to your ZX81 are needed to
use O SAVE Operates with either
machine coda or Basic. Any programs
you already have on tape can easily and
quickly be translated into Q Save code
ready for fast loading. The program can
be used with any memory — 16, 32 ar 64
and will operate on programs of any
length (even 48K which loads in 116
sECS).

TEXT STAR:
£12.95

Another highly professional
gram TF enhance your Dragon.
EXISTAr gives you many more single
key commands ro make the writing &
editing of your programs & text
quicker and easier — eg. Line Swap,
Get Lines, Sort Lines, Join Texts
plus many others. This remarkable
program also gives you full word
processing power — letters can be
properly formatted, paragraphed,
edited and printed all by using single
key commands.

KRAZY KONG:
£3.95

All machine code wversion of the
popular arcade game, This program
has all the fearures of the original
and 15 very bist as fast.

GHOST HUNT:
£3.95

Gobble your way through a maze —
Ghosts, Power pills ec etc. Very
fast.

DRAGBUG:
£9.95

A monitor/disassembler for your Dragen. This is 3
useful software tool for writing, debugging and
funning machine code programs or subsoutines.
Features include display memory contents, alter
BREMIOTY  CONIEnIS, set  caleulation; register
display, disassemble memory, shift blocks of
mcul.ory.

An esential addition 10 your software library,

STAR TREK:
£7.95
An advanced version of the popular game. Incliades
all the usual features and more — FPhoton
T

, Phasers Bartle Computer, Damage
Bepors ete.... etc...,

ZONIX:
£12.95

Sound effects for your ZX81.

ZONIX is a hardware/software combination
that allows you to write programs with real
impsct.

The software includes two programs.

| A program set to produce Bombs,
Missiles, Fire Engines, Tunes, Telephones
and Sirens and the facility to- make your
own,

2 A program that turns you ZX81 into an
Electronic Organ.

The hardware is an amplifier with volume
control and loud speaker which plugs into
the mic socket of your ZX81.

The sounds can be acruated from within
your programs with a simple command.
They can also be of various lengths so the
limit is only your imagination.

DATAPLAN:
£12.95

This extremely powerful data filing
system has been written as a true
professional program. The program
can handle over 100 records each of
which can contain up to 10 lines of
information. These can be auto-
matically sorted, viewed, deleted or
searched. The information can then
be printed out in complete or part
format as required. A compact and
versatile program which has been
proved by months of use in our
offices.

CHEQUE OR PO TO: PSS,452 STONEY STANTON RD, COUENTR
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The amazing HX-20.

How Epson beats
the competition.

. What competition?

The most complete portable computer available today.

The HX-20 is a portable computer with a full size typewriter

' keyboard, LCD Virtual Screen, printer and microcassette facility

actually built in. A computer with a rechargeable power source that's
lorge enough for writing programs and manipulating data virtually
anywhere, yet small enough to carry in a briefcase.

But don't let the size fool you The HX-20 is not a gimmicky toy or an excuse for a
calculator. It's @ precision machine using a full extended version of Microsci BASIC
with 16k RAM, optionolly expandable to 32k and 32k ROM expandable to 64k,
R5-232C and Serial interfaces. The ASCII typewriter keyboard and five programmable
keys brings ten separaie progrom functions to your fingertips.

Power to vour elbow.

The HX-20 runs on its own power supply for over 50 hours and can be easily
recharged cvernight, or whilst in use, with the ability to retain its memory in RAM
even when switched off..

Keeping you in the picture.

The LCD screen is unique — showing any %0 characters
by 4 lines at o time — engbling you to carry out word 'l XTI
processing or data entry as if you are using o large screen. - -

HX-20

TR
— i T — o — o

Print Out. Built In. i

The 24 column dol matrix impact microprinter offers 42 LPM in o crisp, precise
5 x 7 matrix for perfect hard copies, Every time. And you can choose from a wide
range of peripherals from bar code readers to acoustic couplers for total copability.
Epscon. Reliability through Research.

You'll find our name on o highly successtul range of computer printers. So you
can be assured of eame guality and reliohility through on extensive research
programme prior to the launch of any Epson product.

Write or call us for further details and the nome of your local stockist (because
zeeing really is believing).

Just toka a glance at the competition and you'll soon realise that the HX-20 s
the most portable computer available today.

Epson (UK) Limitad
Freepost, Wembley, Middlesex HAS 6ER
.\'- Freetona: 2730. Telex: BR14169

I‘.xturdinﬂr product.
Exceptional quality.

PORTABLE COMPUTER
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GREAT
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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 ZX8l,
Spectrum, VIC, Atom or BBC
Micro they will be thiilled 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 testity 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 dealer
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.

Also for your VIC: All VIC Programs — £7.00 each

Backgammon including post and packing
Another VIC in the Wall




N SMALL PACKAGES!

for the
jSINCLﬁIRZXB] - Sy e

: o oy i g
| ZX SPECTRUM "&---H’--.E

= =
B

SOFTWAR

We have a large selection of
programs for the BBC Micro (A
and B models). Our new brochure
|l gives a complete listing, so send
for your free copy today! Also see
B our huge range of software for the
ever-popular Acom Atom!

 TZ.A71

~ ASSEMBLER

VOUCHER
with all orders
of 2 tapes or more

Please send me:
I VIC Panic ] Spectral Invaders [] I
VIC Astercids [] Spectres
VIC Chess O Muazogs
VIC Cosmiads [0 ZX AS
OR the following:

Al - = | :
Speciral

Name
Address

Dealers Discount Available

ACCESS, BARCLAYCARD ORDERS
WELCOME ON 24hr. ANSWERPHONE
051-227 2642, foemc. 2o |
or mail to:

BUG-BYTE SOFTWARE, i
FREEPOST (No stamp req.)

: i ' LIVERPOOL L3 3AB.
ZX81 Prices: Mazogs — £10.00 Spectrum Prices: s
ZXAS Assembler—£5.00 Spectral Invaders — £5.00
ZXDB Debugger — £6.50 Spectres — £8.00
ZXTK Tool Kit — £6.00 ‘Aspect’ Assembler —£9.00
ZX Invaders — £4.00 All prices include post and packing

e
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SinclairZX Spect

16K or 48K RAM...
full-size moving- § i

key keyboard... ,. e
colour and sound... | PR S iy
high-resolution R
graphics...

From only

£1251

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

Then, the ZX81. Withupto16KRAM  Ready to use today,

available, and the ZX Printer. Giving more Key features of the
power and more flexibility. Together, easy to expand tomorrow Sinc]air ZX snectrum
they’ve sold over 500,000 so far, to make Your ZX Spectrum comes with a mains
Sinclair world leaders in personal adaptorand all the necessary leads to @ Full colour—8 colours each for
computing. And the ZX81remains the connect to most cassette recorders foreground, background and border,
ideal low-cost introduction to computing.  and TVs (colour or black and white). plus flashing and brightness-intensity

Nowthere’sh;he;?XSpec’rrum!With Employing Sinclair BASIC (now used control.
up to 48K of RAM. A full-size moving-key in over 500,000 computers worldwide) ) . .
eyboard. Vivid colourand sound. High-  the ZX Spectrum comes completowith | S manawiNanable
resolution graphics. And alow price that's  two manuals which together represent a P -
unrivalled. detailed course in BASIC programming. ® Massive RAM —16K or 48K.

- Whether you're a beginner or a competent ; :

Professional power- programr?'ler, you'll figrlwd them both 01? im- Snlire poking. ey keyhgan ol

keys at normal typewriter pitch, with

i 1 mense help. Depending on your computer i
personal computer price! e o e et repeat facility on each key. |

The ZX Spectrum incorporates all into the colourful world of ZX Spectrum @ High-resolution—256 dots
the proven features of the ZX81. But its professional-level computing. harizontally x 192 vertically, each
new 16K BASIC ROM dramatically There's no need to stop there. The individually addressable for true high- '
increases your computing power. ZX Printer—available now- is fully resolution graphics. !
You have accesstoarange of 8 compatible with the ZX Spectrum. And

colours for foreground, backgroundand  later this year there will be Microdrives for | ja s CHaecter SELZWItA Upper-and
border, together with asound generator ~ massive amounts of extra on-line storage, :
and high-resolution graphics. plus an RS232 /network interface board. ® Teletext-compatible — user software
You have the facility to support . can generate 40 characters perline
separate data files. or other settings.
You have a choice of storage capa- z - :
cities (governed by the amount of RAM). ® High speed LOAD & SAVE-16Kin 100
. seconds via casseite, with VERIFY &
16K of RAM (which you can uprate later MERGE forbto i1 SO s rate
to 48K of RAM) or a massive 48K of RAM. St s e P
Yet the price of the Spectrum 16K e
isan amazing £125! Even the popular @ Sinclair16K extended BASIC—
48K version costs only £175! incorporating unigue ‘one-touch’
You may decide to begin with the keyword entry, syntax check, and
16K version. If so, you can still return it later report codes.
foran upgrade. The cost? Around £60.




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
of the 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 designed into the
ROM.

[— | | o — ||

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
ASCIl 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 speedis 50 charac-
ters per second, with 32 characters
perline and 8 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 of five 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'll be able to connect up
to 8 ZX Microdrives to your ZX Spectrum.

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

Aremarkable breakthrough ata
remarkable price. The Microdrives are.

~ available later this year, for around £50.

—

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 below. You can pay by
chegue, 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.

|—'To: Sinclair Research, FREEPOST, Camberiey, Surrey, GUI5 3BR. Ord:|
| Gty  item Code Itemil:’rlce Tcgal |
' ] -SinclairZ}(Spectrﬁm-‘]BKF{AMversion 100 125.00 |
| —SinclairZX Spectrum—48KRAMversion 101 17500 |
| Sinclair ZX Printer ) 27 59.95 == |
__Printer paper (pack of 5rolls) 16 11.95
l R Postage and packing: orders under £100 28 295 |
| ~ orders over £100 29 495 |
Total £
I Please tick if you require a VAT receipt[] I
r *lenclose a cheque/postal order payable to Sinclair Research Ltdfor£ I
‘ *Please charge to my Access/Barclaycard/Trustcard account no. |
*Please delete/complete I O T N L
i as applicable l
| [Signature i £ N
PLEASEPRINT
l |Name: Mr/Mrs/Miss | | | ] o e o) [ [ |
| (Address (A R A o A O i e e |
e 0 s ST A N
!I_Ll_l| = Rl el Bl 1[5 I!Illill?ocam_l[






Coinputer
Challenge

16 colours
professional keyboard
h full graphics
real sound

@ Superb styling
@® Choice of 16K, or massive 48K RAM
@ Ergonomic keyboard with 57 moving keys
@® 28 rows x 40 characters high resolution
@® Teletext/viewdata compatable graphics
@® 6 octaves of real sound plus Hi-Fi output :
@® Centronics printer interface and cassette port
® Comprehensive user manual E

OPTIONAL MODEM OFFERS COMPUTER PHONE LINK FOR:
® ELECTRONIC MAIL @ TELESOFTWARE @ PRESTEL

COMING SOON, TO COMPLETE YOUR SYSTEM: ORIC MICRO-DRIVE DISCS & SPEED PF

FOR HOME: The ORIC-1 is the professional alternative for home computing.

Superbly styled,the 57 key layout is based upon computers costing many times more
than the ORIC, and will help the whole family to learn and understand computing,
right from day one. The ORIC incorporates an improved version of Basic
for ease of programming and use. For the enthusiasts the computer has laser
zaps, explosions, etc. pre-programmed for games use, with Hi-Fi
output for incredible effect. The cormmunications Modem will
allow “Telesoftware, message sending, and Prestel use.

FOR BUSINESS: The ORIC-1 is the answer to many
day to day problems. Software is becoming available for
payroll, accounts, stock-control, and many more systems
to help your day to day business organising and control. ¢
In addition, the ORIC COMMUNICATIONS MODEM will 4

allow you to access up to 200,000 pages of Prestel
information, to send and receive ‘electronic mail,

to book hotels, and flights (and pay for them) and to

ok at %@g&st stock-market and share indexes.
Jr'short the ORIC-1 is a must for all businesses

ge or small.

HOW TO ORDER YOUR ORIC-1: By phone:
string our telesales number Ascot (0990) 27641. 4
By post: You can pay by cheque, postal order g
ESS — BARCLAYCARD — AMEX —DINERS. 2

& Copyright ORIC PRODUCTS INTERMATIONAL 1982
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The BBC Microcomputer System

Broader horizons 1

BBC Model B Microcomputers are
available for immediate despatch
by courier to your door.

If you would like to take advantage

of our special delivery offer just fill in

this coupon, but remember this only
applies to the Model B, and only in
the UK. Any other items have to be
ordered on the standard order form
or from a BBC Computer Stockist.

BBC Microcomputer System Offer
¢/o Vector Marketing

Dennington Estate
Wellinghorough
Northamptonshire NN8 2RL

{‘ n ]‘hether your interests lie in
business, educational, scientific,
control or games applications,
this system provides a possibility for
expansion which is unparalleled in any
other machine available at present, com-

ments Paul Beverley in the July 1982
edition of Personal Computer World.

The BBC Microcomputer can genuinely
claim to satisfy the needs of novice and
expert alike. It is a fast, powerful system
generating high resolution colour graphics
and which can synthesise music and
speech. The keyboard uses a conventional
layout and electric typewriter ‘feel!

You can connect directly® to cassetie re-
corder, domestic television, video monitor.
disc drives, printers (dot matrix and daisy
wheel} and paddles. Interfaces include
R5423, inter-operable with RS232C equip-
ment, and Centronics. There is an 8-bit
user port and 1MHz buffered extension bus
for a direct link to Prestel and Teletext
adaptors and many other expansion units.
The Econet system allows numerous
machines to share the use of expensive
disc drives and printers.

BASIC is used, but plug-in ROM options
will allow instant acoess to other high level
languages (including Pascal, FORTH and
LISP) and to word processing software.

A feature of the BEC Microcomputer which
has attracted widespread interest is the
Tube, a design registered by Acom Com-
puters. The Tube is unigue to the BBC
Microcomputer and greatly enhances the
expandability of the system by providing,
via a high speed data channel for the addi-
tion of a second processor. A 3MHz 6502
with 84K of RAM will double processing
speed: a Z80 extension will make it fully
CP/M** compatible.

The BBC Microcomputer is also at the
heart of a massive computer education
programme. The government has
recommended it for use in both primary
and secondary schools. The BEC Computer
Literacy Project includes two series of
television programmes on the use and
applications of computers.

There are two versions of the computer.
Model A, at £299, offers 16K of RAM and
Model B at £399 has 32K of RAM.

For technical specification and order form,
send stamped addressed envelope to PO.
Box 7. London W3 6XJ and for details of
your nearest stockist ring 01-200 0200.

Please send me by courier_________ BEC
Model B Microcomputer(s) at £399
including VAT and delivery.

Chequeenclosedfor®_
payable to BBC Microcomputer System
readers afc or charge ;
ACCESS =% BARCLAYCARD B=

|
|
|
|
I
Hjlijll_l_l_l_ [TTIT] }
T e s i

|

Postal Code . 3

BEC Microcomputer System Offer, oo Vector
Marketing, De Extae, Welli
Northamptonshire NNB ZRL.

ough,

*Model A has a limited range of interfaces but can be
upgraded to mest Model B specification.

**CP/M is a registered trade mark of Digital Research
The BBC Microcompurer is designed. produced and dis-
trtbuted in the UK by Acom Computers Limited.




ZX GAMES

everal errors crept into my
article ZX-81 Games Writing

in the November issue of Your
Computer. These are as follows:

1. Program 2 — an open brackets
symbol is missing in the Line 1
Listing. This should be placed
between Not and Clear.

2. Program 5 — the graphics
character before the second RND
should be CHR$63h not a space.

3. Hexloader — line 60 should
read:

60 PRINT AT 11,7:%:“spc. - A(1 TD 2}

Text should read: “To save typing
both Rem statements type in line 1
Rem 255 057",

4. Frogger program — to Run the
display Line 10 should be changed
[

10 RAND USR 16701
not USR. 16702, as stated.
Stuart Nicholls,
Keynsham,
Bristol.

GREMLINS

ere are some amendments to

Rod Hopkin's Specirum
Flight Simulator — December issue
— which other readers may find
helpful. Most of them arise because
the screen construction plotring
commands do not correspond en-
tirely with those of the main
program.

Line 103: change address 23054 wo
23086 and similarly change lines
8745 and 9521.

8710 DRAW 84,0 instead of 86,0
9657 DRAW 84,0 instead of 86,0
In line 9651 A% =" should read
A% ="(12 graphic 5s)”
Add the following lines:
9658 PLOT 30.7: DRAW 28,0
9501 POKE 23200,0
There are also some errors in figure
37
Line 24 FOR N=1 to 14
should be:
FORN=1to 16.
To tidy up the screen display, the
following line may be added 1o
figure 3:
1010 OVER 1
1020 PLOT 31, 17
1030 FOR 0= 143 1o 153: PLOT Q,
ZAMNEXT Q
1040 PLOT 143, 25: PLOT 152, 25:
PLOT 153,25
1080 PLOT 152,33: PLOT 153,33
1060 OVER O
1070 PRINT PAPER 4: AT 18, 18: “O".
1080 FRINT PAPER 4; INK 7;
AT 19, 18,"0"
1090 FOR Q=143 1o 162: PLOT INK 7;

Q, 31: NEXT Q
2000 OVER O S Rendall,
Abergavenny,
CGravenit.

MACHINE CODE

would like to make an amend-
ment to figure 7, page 68 of the
October issue. Lines 16540 to 16547
are missing — these can be seen in
program 5c immediately above the
Erroneous program 7.
The code from address 16540 to
16546 has been omitted. It should

have been the same as in program 3
above if, that is:
16540 LD HL [NN) 42 12 64
LDDE NM 17 3 O
ADD HL DE 25
Perhaps I can add two farther
points to the series which may help
readers list and edit the program.
We use 118 for the end-ofline
marker and this, of course, will stop
the printer and Rem from going
beyond the point at which the
number first occurs. You can get
round this problem by using the
following technique:

Required Solution
LDANGZ1IB LDANGZI17
or INC A 60
LDCMN 14118 LDCIN14117
INCC 12

Only one point to watch. INC
affects the flag variable. Also if you
use the number 126 in your machine-
code program, the five digits which
follow it will not be shown on the
SCIeen.

Sinclair uses this code to indicate
that a number follows, the number
being stored in rthe next five
addresses. If you now enter the code
into the editor, parts will disappear.
Solution — if you use the code 126
in your program, you must not edit
the line. Try it, and see what
happens.

Kathieen Peel,
Crowborough,
Easr Sussex.

HAUSER VIEW

would like to point out a few

factual errors in your interview
with Clive Sinclair since it refers o
an earlier interview with me.
Sinclair's claim in paragraph 2, page
39 of your November issue that his
display takes 8K 1o do exacily the
same as Acorn’s display does in 20K
is incorrect. As some people know,
our display has the following eight
graphic modes:

Madel B only

0 640 256 2-colour

graphics and 80 » 32 text (20K
1 320 x 256 4-colour

graphics and 40 = 32 text (20K
2 160 = 286 16-colour

graphics and 20 » 32 text {20K)
3 80x 25 2-colour text {16K]

Moedels A and B
4 320 256 2-colour

graphics and 40 32 text (10K}
5 160 x 256 4-colour

graphics and 20 x 32 text (10K}
8 40x 25 2-colour text {BK)
7 40 = 25 Teletext display 11K}

The Sinclair display has enly one
mode, and it can only display 40
characters on the screen, giving
neither the 80-character option
necessary for word processing, nor
the 20-character option needed for
demonstration to a number of people
gathered around the display.

The main shortcoming of the
Spectrum display, however, is its
lack of high-resolution colour graph-
ics: since colour can only be assigned
1o character fields, as opposed 1o
individual pixels as in the Acorn
computer range, the colour
resolution is only 32 x 44 = 1,408

YOUR LETTERS.

colour fields, as opposed to 160 %
256 = 4,960 1n the Acorn case.

The lack of a palette, which allows
instant colour changes on the screen,
is another difference berween
Singlair and Acorn. A palerte is vital
for animated graphics.

I also found Sinclair's: old
advertisement 10 your November
issue, - which snll compares the
Spectrum  board with the BBC
beard, claiming that the Spectrum
“provides more power™. In a recent
test the BBC Computer was shown
o be almost four times faster than
the Spectrum.

Although I think the Spectrum is
reasonable computer, Sinclair’s
claims that it is “more powerlul™”
than the BBC Computer and that it
can do with 8K of memory what we
need 20K for, cannot be substan-
tiated and are simply false.

Hermann Hauser,
Managing Divecror,
Aeorn Compurcrs.

PROGRAM NAME

have been very pleased with Mr

/ Alan Went's Program Name for
the ZX-81, November, page 110.
However, some of your readers may
have been having problems with it.
It will work perfecily with the
improved ROM, but with the
origninal ROM — the one with the
arithmetic bug — it will only work in
Fast mode. In Slow mode it will
print rubbish and sometimes crash.
This is because it incorporates a call
to the Fast routine and this was
moved when the ROM was improved.

If you have the original ROM alter
the beginning of line 10 10

LET A% = "CD200F
or use the program as it is, but then
execute the instruction Poke
16515,32. In both cases the begin-
ning of line 1 will then appear as
REM LN 47

It is also worth mentioning that
the routine does not alter the print
position and so can be embedded
easily in a fancy presentation. For
example: >

10 PRINT “PROGRAM TITLE: """

20 RAND USR 16514

30 PRINT "
will produce:

PROGRAM TITLE: “NAME"

Finally, the program is not relocat-
able, as it incorporates calls to itself,
but I will leave that up to the readers’
intelligence.

G § W Cuniiffe,
Horsham,
West Sussex.

BBC FACTS

n reply to G A Bobker’s letter,

November, there are some facts
that I feel should be corrected. [ own
a BBC Micro and, although I do
agree that it is expensive, I do not
agree with his comments on BEC
Basic.

Owerall, the BBC Micro mixes the
best of both worlds. G A Bobker also
said it was preferable to buy cheaper
computers, hence more. He

suggested a ZX-81 as an example of
this idea, but I can tell you from
personal experience that Sinclair
Basic is even more non-standard
than BBC Basic is supposed to be.
An example of this is using X3(...)
instead of the standard Mid%, Left$
and Right3, which the BBC uses, for
string slicing.
P M Exell,
Grear Missenden,
Buckinghamshire.

ZX LOAD

ny thousands of ZX-81 users
are stll plagued by the
machine’s inability to Load and Save
regularly. The problem seems 1o be
that the TV is emitting a very power-
ful mains hum, which interferes
with both tape recorder and com-
puter. Try this: first of all, type
Save “Filename", then insert the
Mic lead from the ZX-81 into the
appropriate socket in the recorder.
Mext, insert a small earphone into
the earphone socket on the recorder.
Mow, turn off the TV and allow it to
cool down. Press Play/Record and
MNewline. You will know then the
Saving is complete, from the sounds
coming from the earphone.
This done, the program should
Load back with lirtle difficulty.
Roberr Lazarus,
Harroz,

Middlesex.

ONE-LINER

Andrew Glaister’s strange Spect-
rum One-Liner, page 25 Nov-
ember issue, creates s spectacular
graphics by a software bug which
can, however, produce several useful
results. The fault stems from the
angle portion of:
PLOT x,y:DRAW a,b,n*Pl

il large odd wvalues of n are used.
But when n=63 an octagon is
drawn, inscribed on an imaginary
circle whose diameter is defined by
the line joining (x,y) and (x+a, y +b).

If the value of n is altered 1o 189
an eight-pointed star is drawn. 24,
56 and 72-pointed stars can be
drawn, using appropriate values of
n. The following program shows the
effect clearly by drawing a 3D view
of an octagonal conic:

10 LET n=63

20 FOR a=120 TO 30 STEP -10

30 PLOT 55,27 : DRAW a,a,n"PI

40 NEXT a

The list below shows the values of
n that produce well-defined shapes. I
have not yet been able to produce
any sharp images of odd-sided
polygons or stars.

n
Octagon 63 441 567 . . .
Bside star 189 315 633 819 . .
24 side star 105 147 273 357 . .
56 side star 226 279 297
T2side star 301 343
Alan Marley,
Ruislip,
Middlesex. [}
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NEWS

Blank Hitachis
greet Spectrum | =

SOME SPECTRUM OWNERS have [ound
that they are unable to get a colour
display on their colour televisions.
The Spectrum’s colour signal
appears to be incompatible with cer-
tain makes of colour television built
overseas. The problem has been re-
ported with TVs from Hitachi,
Narional Panasonic, Toshiba,
Grundig and Telefunken, although
it does not occur on every model in
these manuficturers’ ranges.
Sinclair says that although the
Spectrum was tested on a variety of
different makes, it could not have
been expected o have covered all
television manufacturers. However
Sinclair is now considering pub-
lishing a list of recommended makes.

Sinclair gives
fiction prize

WHEN THE SINCLAIR fiction prize
was first announced many people
wanted to nominate Clive Sinclair
himself for promising 28 days
delivery on the Spectrum.

Now, with machines available over
the counter at large branches of W H
Smith the real winner can be
revealed. Death s part af the Process
won Hilda Bernstein £5,000 for a
piece of fiction based on the grim
reality of her battle to win human
rights for women and blacks in
South Africa — the country she and
her husband fled in 1964 after he
was arrested with Nelson Mandela.

Mandela 35 still in the prisons of
South Africa’s apartheid regime.

Customised to
public speaking

CHATTERBOX 1S THE NAME of a new
phoneme speech synthesiser for the
ZX-81 and Spectrum micro-
computers. Unlike speech packs
which provide a number of already
formed words, phoneme speech syn-
thesisers supply the component
sounds of a word vowels,
diphthongs and consonants. You need
to be a skilful programmer o take
advantage of phonemes but they
allow you an unhmited vocabulary.

William Stuarr Systems, the manu-
facturer, says that an average of six
bytes will store the phoneme codes
for a spoken word, so 10K byres
would store over 1,600 words.

The system includes an amplifier
and a loudspeaker and has sockets
for a speech recognition unit and a
music synthesiser, also supplied by
the manufacturer. It costs £56.53
from William Stuart Systems Ltd,
Dower House, Herongate,
Brentwood, Essex CM13 35D, Tel:
0277 510244

Casio’s £80 light-weight PB-100
joms personal computer club

RE Tufirs -urr

57 5 5]

Casio INsISTS that the PB-100 is a
personal computer and not just a
glorified calculator. A cheaper and
slightly less powerful version of the
FX-700P, the PB-100 runs Basic and
can take up to 544 program steps.
When a plug-in RAM pack is added
it offers a maximum of 1,568 steps

which works out to be around 2K.

Like programmable calculators it
allows up to 10 programs to be
stored at a time and refained in
memory when the power is shur off.
Programs can also be held on tape if
a cassette interface is bought as an
extra.

DCP Products who supply & range of accessories for the ZX-81 has
developed this multiple interface pack for the Spectrum, the DCP
Interspec. It includes an eight channel analogue to digital converter for
Jjoysticks or temperature sensors, eight-bit input and output ports, four
refay outputs for high-current control and four buffered switch inputs.

There fs afso a 15-way connector at the rear of the pack which can
control up to four more accessories as it stands or, with a few additional
components, up to 255 ather devices.

DCP's other new product is a Spectrum version of their speech pack
for the ZX-81. This offers the letters of the alphabet, the numbers zero to
a million, and a few other common words and sounds. By plugging in up
to three Word Pack ROMs vocabulary can be extended to several
hundred words.

The Interspec and Speech Pack, which cost £39.95 and £49.55 are
available from DCP Products, 2 Station Close, Longwood, Nonwich,
NR13 44X, and from many ZX dealers.
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The PB-100 is remarkably light
and compact, weighing just over 4
ounces measuring 9.8 by 16.5 by 0.7
cm. and costing less than £80, Tt has a
12 position LCD display and a 54
key alphanumeric keyboard, with
single-key entries for Basic
commands.

When in ROM,
Oric EPROM

"'-*"!!snme-

AT LAST ORICS are now streaming
off the production line to start
meeting the 250,000 orders already
placed for the £99 colour micre.

The first few thousand do not have
the final ROM chip but an EPROM
instead. John Tullis, managing
director of Oric Products
International is confident that
“ugers will not be able to tell the
difference’’.

Oric decided to blow the EFROMs
as soon as the design of the ROM
had been finalised rather than have
to wait another month for the
production ROMs to be delivered.

At first Oric plans to concentrate
production on the 16K and £175
48K models but a 32K machine at
£140 is also planned.



High Street dealers
to hold all the Aces

The Jupiter Ace has overcome initial
production problems and is now
being delivered in numbers. Aces are
now beginning to appear in high
street stores. Jupiter Cantab is
producing 3,000 units a month. The
Cambridge based company hopes to
phase out mail-order deliveries and
handing over distriburion 1o several
large chains, including Lasky’s and
Greens.

Software for the Ace is also on the
way. Steven Vickers, who dgsigned

the fast Forth micro with Richard
Alrwasser, and three other software
writers are developing a range of
games and educational programs to
be released shortly.

Meanwhile Remsoft has already
released three tapes for the Ace.
Programs include a disassembler,
games, and a simple database with
tape storage. They are available
direct from Remsoft, 18 George
Streer, Brighton BN2 1RH.
Telephone 0273 602354,

NEWS

Double-Dutch RAM

epani for Vic-20

MNORMALLY THE vIc-20 has a maxi-
mum memory capacity of around
28K and rthis requires an expansion
board to take an 8K and 16K RAM
pack together. Now a Dutch firm
has produced a RAM pack which
eives the Vic 64K RAM.

It uses the rechnique of bank selec-
tion to switch in different banks of
memory into one area of the memory
map. When the cartridge 15 plugged
in 24K is directly visible to Basic; a
further 40K can then be accessed by
switching in blocks of memory, 8K
at a time.

The cartridge has been developed
by Electronic Supplies,
Utrechrseweg 129, 6812 AA
Arnhem, Holland. In this country it

Stack Commodore Supercharger

Lines, :Circles and Fills

STACK COMPUTER SERVICES has com-
bined the facilities of the Vie-20 ex-
pansion units, Vickits | and 2, in one
cartridge, the Supercharger Plus.
Vickit 1 is Stack’s wversion of
Commodore’s Programmer’s Aid;
Vickir 2, like Commodore’s Super-
Expander, supplies a high-
resolution graphics mode with com-
mands such as Line, Circle and Fill.
As well as incorporating all the
commands from both kits, the
Supercharger Plus includes an extra
3K RAM and allows 8K and 16K
RAM packs to be connected. It costs
£49, or £45 without the 3K RAM.
Also available from Stack is a
40/80 column board for the Vie-20.
This gives a 40-column monochrome
display on a TV or 80 columns on a
monitor. It costs £115 from Stack
Computer Services Lid, 290-298
Derby Road, Bootle, Liverpool 120
8LN. Telephone 051-933 5511.
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will be sold through the Spectrum
dealer chain for £100.

Accessing an 3K bank involves
Poking the bank number into a
single memory location. Should you
feel cramped with 64K there is even
a possibility of creating 152K RAM
with two 64K cards, one mother-
board and a few standard expansion

COMBUIIER
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W Flight

Simulation Psion ZX-81
M Games

Pack Sinclair  ZX-81
BEFrogger D.J.L. -8
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genic Vic-20
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B Jumbo
Pilat Thorn EMI Atari
B Pac-Man  Atari Arari
W Star
Raiders Atari Arari
EMeteors  Acornsoft BBC
W Space
Warp Bug-Byte BBC
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Attack Dragon  Dragon




Just gétting started in computing? Or perhahs you're
already pretty knowledgeable and would like to extend

your programming skills. Either way Your Computer

back issues can help to fill your need for reliable and,
above all, relevant information about home computing.

Every issue contains reviews of new computers,

software evaluations, and surveys of add-on equipment
together with informative articles which tell you how to

get to grips with graphics, sound and machine code
programming.

Facilities provided on the Sinclair ZX81 and
Spectrum, Vic 20, Acorn Atom and BBC micro have
been examined in article after article, providing a
comprehensive introduction to all the most popular
home computers. Just run your eye down the Contents
of our back issues and you'll see what we mean.

To order back issues complete the coupon at the foot
of this page and send it with your remittance to the
address shown on the coupon.

January 1982

Reviews: BBC micro; Wordprocessing on Atom; Morphy v.
Champion {chess computers). Game — Treasure House.
Education — ZX81 programs for school use. Vic-20 Software
ZXE1 Graphics. A-D conversion. Interview — Kenneth Baker.

February 1982

Survey: ZX Software. BBC Graphics. ZX81 Animated Graphics
Vic 20 Music. Game — Daminoes. How to write chess openings.
Atom Programming. Rubik's Cube on ZX81. Interview — Herr
Baorland.

April 1982

Survey: ZX Ports. Sorting on ZX-81. BBC Graphics. How to write
an Adventure Game. Atom line labelling. Game — Nim for ZXE1
and Apple |I. Interview — John Baxter.

May 1982
Survey: ZX Software. How to write a chess program. Games — Vic
20 Tank Battle; Magic Squares. How to show off your ZXB1.
Joysticks for the ZX81. BBC Graphics. How to write a word
processing package. Interview — Richard Turner.

June 1982

Reviews: Sinclair Spectrum; Vic 20 Software: ZX-81 Keyboards:
Games Vic 20 Mars; Othello on Flexidisc. Atom Utilities. ZX81
machine code menitor. How to build a portable computer.
Interview — Ron Bissell.

July 1982

Survey: Atom Software. Spectrum Graphics. ZX-81 Colour Board.
Games — Dog Race; Gerie Guessing Game; Simon Challenge.
BBC Sound. £X-B1 Dis-assembler. Programs for ZX-80_ Interview
— Richard Altwasser.

August 1982

Review: Dragon 32. Survey: Vic memory expansion. Spectrum
Sound Games — Demon's Domain; Vic Duck Shoot, ZX-81
machine code (Part 1). Atom file handling. Ecological modelling,
BBC technigues. Interview — Tony Baden

September 1982

Review: NewBrain. Spectrum Software. Sound on Z2X-81. Games
— Vic Dambuster; B-52 Bomb Run. Vie-20 Assembler. Spectrum
Disassembler. ZX-81 Indexer. ZX-81 machine code (Part 2).
Midwich MC control computer_ Interview — Hermann Hauser.

October 1982
Reviews: Sanyo PHC range; MPF-II; Commodore 64; Calour

To obtain any of these back issues please complete and return the sl Stipiex BRE Saftware; Alom Forth Paccal foc Bazic dcers
i . - - A Z word processing. Games — - Inball; Vic Latacombs.
coupon printed below. Prices per copy including post and packing are: Atom text. BEC control Key. Spectrum Assembler. ZX-81 machine
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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.

Spying on the

Cheltenham HQ

g M

Just

yards away Britain's top spies are hunting for

moles but Simon Beesley finds Cheltenham'’s

computerniks are still in

CHELTENHAM AMATEUR COMPUTER Club
meets at Prestbury Scout HQ along the road
from GCHQ, the government’s electronic
eavesdropping centre and scene of the recent
spy scandal. GCHQ is probably the largest
employer of computer personnel in the district
but hopes that some of them might make an
appearance at the Scout HQ were frustrated —
the centre has its own microcomputer club, a
BEC users’ group.

The Cheltenham club passed through a
fallow period when they were uprooted from
their normal premises in a local technical
college. They tried to run weekly meetings
from an annexe which closed ar 8.30. Artend-
ance flagged as a consequence.

Matters have improved now that they are
securely lodged in the scout hall. A notice
above the entrance to the hall bore the ominous
legend: “Due to rain damage all members
must keep off the roof”. Your Computer’s
representative did not enquire whether this
referred to the club’s normal proceedings.
Certainly ar this month’s meeting none of the
15 members attending showed any inclination
to start climbing.

Peter Manolescue of The Business House,
Gloucester demonstrated the Sirius, the 16-bit
business micro. Computer clubs often invite
dealers 0 demonstrate their machines. The
drawback to this is that dealers are unlikely to
take the most objective view of the machines
they sell and usually cannot give as good a
review of them as the experienced user.

Nonetheless Peter Manolescue gave a lively
demo which developed into an informal dis-
cussion. Conversation ranged over the use of
micros in schools, the merits of word pro-
cessors and the future of keyboard input.

league with the badgers.

Members showed particular interest in the
high quality graphics which the 800 by 400
resolution of the Sirius permits.

Also on show was the HX-20, Epson’s very
impressive portable computer. It had been
broughr down from Compec that morning and
at the Prestbury Scout Hall was making one of
its first public appearances in the provinces,

The Club’s members display a range of
computing interests. Steve Smith has built a
home micro around a Z-80 processor which
runs Tiny Basic in 2K. Although his attempt
to make a teletext adaptor for the micro failed,
he has successfully built a thermal printer for
it using wood for some of the parts,

Vera Naumann, deputy head of a local
primary school, bemoaned the lack of
adequate software for schools. She had just
written her first educational program on the
BEC Micro, a music mulriple-choice test. Her
next move is to include sound in the program
when she has mastered the complexities of the
BBC's Sound and Envelope statements.

Club meetings are usually based around a
talk or demo. They also hold meetings devoted
to members’ micros and programs. A BBC
night is planned following the success of their
Sinclair night held earlier this year. Further
information from Mike Hughes (Cheltenham
75213).

Local society news

Harrogate ZX users

THE HARROGATE ZX Users’ Club meets fort-
nightly at the PHAB Club in Mornington
Terrace, Harrogate. Although they are
primarily interested in Sinclair micros they
welcome other users. Contact Peter Richmond,
7 Dragon Parade, Harrogate HG1 5BZ.

Bolton computer club

THE RECENTLY-formed Bolton Computer
Club holds weekly meertings in Room E4/24 at
the Bolton Institute of Technology. Member-
ship is £1 per annum and there is a 20p
admission charge at some meetings. The
majority of members are home micro hobbyists,
but anyone who has any computing interests
can attend. Contact Roy Mumford on Bolton
493682 or Dave Atherton on 0942 876210.

Ribble Valley

THE RIBBLE Valley Computer Club is a new
club in North Lancashire. They meet on the
second and fourth Mondays of the month at
Pemble Carpets, West Bradford. Further
information from lan on Clitherce 25933.

North London

THE NORTH London Hobby Computer Club
co-ordinates a number of different user groups
and computing courses. These include Basic
and machine-code programming courses, a
Women's Computer Group, and meetings for
novices, Vic and Sinclair users. Send for a
prospectus to The Secretary, Department of
Electronics and Communications Engineering,
The Polytechnic of North London, Holloway
Road, London N7 8DB.
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VIC PRINTER
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A must for anyone who wants to take
their Spectrum to the limits — and beyond

The Spectrum Handbook

=l

SPECTRUR

DBOOI{

e ——

ORDER FORM

To: Department 01C
George Philip Services Ltd
Arndale Road
Wick, Littlehampton,
West Sussex BN17 7TEN

Pleasesend me _______ copy/copies
of THE SPECTRUM HANDBOOK

by TIM LANGDELL

at £5.45 per copy (post paid)

The Spectrum Handbook offers its readers the
opportunity of hamessing the power of the most
exciting micro of the decade — The ZX Spectrum.
Dr Tim Langdell believes that the machine’s wide-
ranging potential should be available to all
Spectrum owners — not just those with previous
computing experience. His step-by-step introduc-
tion opens the world of the Spectrum to beginners,
whilst the wealth of hints and tips, exciting
programs and comprehensive machine-code and
applications chapters makes the book essential
reading for even the experienced programmer.

Contains more than 80 programs
224 pp £4.95 (paperback)

This picture has been
produced from a single
line of Tim Langdell’s
Spectrum Handbook

Available through bookshops everywhere.
Should you experience any difficulty please
fill in the order form below.

1 enclose my cheque/postal order for £
(Please make your cheque/postal order
payable to George Philip)

Mame __
Address

Please allow 28 days for delivery

CENTURY
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LOOK INTO the window. The year is 1993 and
the only place you can find anything remotely
like the micro you had in 1983 is an antique
shop.

You pull out of your pocket a credit card-
sized communications, information and re-
sources centre and ask it why anybody
bothered with home computers when the only
way of communicating with the beast was to
type in instructions by hand, or use a crude
joystick.

After a discernible pause while the resource
centre tries and fails to work out whether you
were just being sarcastic, some archive film of
the early days of home computing appears on
the resource card’s screen while a patronising
commentary tells how the pioneers struggled
against insufficient memory and bug-ridden
programs back in the days when men were real
men and RAM wobbles were real RAM
wobbles.

1983 marks a turning point in the history of

TOMORROW'’S
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home computing. In February the number of
micros in Britain will break the million barrier
for the first time. Over the course of the year
the introduction of cheap mass-storage
systems and telecommunication links between
micros and databases will make cheap home
computers into useful working tools, while
both the hardware and sofiware to be intro-
duced over the next 12 months will make
today’s computer games look positively stone
age.

MNow that home computers are here to stay, it
is tlime to consider how they may develop over
the next 10 years. Other than looking at tea-
leaves there are three ways of assessing this. It
is possible to extrapolate present design trends
and combine them with what individual
information companies are planning as their
next products. Such is the speed of advance in
microcomputing that this becomes impossible
for time spans of more than a year ahead.

Secondly, if your examine the continuing
improvements of silicon chips and the
research into even faster and more compact
computing units, organised in superior ways,
you can make a reasonable estimate of the
crude power of the home computers of the
1990s. Thirdly 10 years is roughly the timelag
between the first laboratory experiments on a
theme and its general introduction. Computer
games were being played in laboratories in
early 1960s but it was 1972 before the first one
— Pong — appeared on general release.

Likewise the personal computer was de-
veloped in the mid-1960s but it was 1975

before Steve Wozniak founded Apple. On that
basis the laboratory research work carried out
between 1973 and 1983 should give a clue to
what will be commercially available before
1993.

In general, computer hardware produces 10
times as much for any given price as it did
three years ago. This trend has been consistent
for the last 30 years so we can expect the 1993
model to be 1,000 times as powerful as today’s
machines. Although software develops much
more slowly, for the first few years micro
software can jump a stage. As they grow more
like minis and mainframes in their power they
can adapt off-the-peg suites of programs
written for their larger relatives.

The first major step forward this year is as
old as the disc, but the widespread intro-
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duction of 3in. and 3.5in. microfloppy drives
for between £150 and £200 will make mass-
storage systems accessible to home computer
owners. By 1984 the price of a drive should be
less than £100. At the lower end of the market
Sinclair’s Microdrive when it finally appears
should be a great improvement on present
cassette-based systems.

Video discs are also becoming a fashionable
storage medium because of their ability to
illustrate interactive games, promotions or
education programs with real film. Philips
Laservision can store the equivalent of 54,000
still TV pictures on one disc. Sony has already
released irs SMOC-70 video disc-based
computer system in America, where Ford and
General Motors both use similar video-disc
computer systems to sell cars. In Britain one

firm is selling an interactive video disc-based
system to teach medical staff how to diagnose
illnesses.

At present the cost of such systems is pro-
hibitive but there is hope.

In March Philips and Sony hope to wipe out
the market for conventional LPs by launching
a new 4.75in. laser disc and player. Already
some record manufacturers plan to use the
laser discs for a screen display to go with the
record. It would be comparatively easy for
software houses to put their programs on these
new Compact Discs and incorporate real film
sequences in interactive adventure games.
Projected prices are in the region of £10 per
disc, and although the players will originally
cost £400 once they start selling in numbers
prices will drop below £200.

1983’s real innovation though will be com-
munications between micros at a reasonable
price. In February Oric will start delivering
£60 Modems to fit on the Oric 1. This will
make it possible to buy a colour computer and
a Modem together for less than £160.
Micronet 800 is another scheme to deluge
computer owners with relatively cheap
Modems, which starts this month. Before the
summer Sinclair also hopes to join the
Modem-makers’ club.

In each case the motivation behind the
scheme has been to sell software which can be
downloaded from the phone much more
cheaply and conveniently then by buying a
cassette or cartridge and loading that in. Ifthe
technology is taken advantage of, it could be
used to connect your home micro to vast data-
bases containing most of the information you
could ever need. You could send and recieve
electronic mail to and from anyone else with a
micro and a Modem. You could play inter-
active computer games against an opponent
who might live in another city.

As 1983’s home micros become more
competent a new type of software will
emerge to take advantage of the possibilities.
Sinclair hopes to introduce a home doctor on
the ZX-83 which will ask the patient what his
or her symptoms might be before sorting
through a base of informarion to eliminate
most possibilities and following up likely leads
with more questions.

At the end of the “surgery” the computer
would produce a list of possible causes of the
symptoms in declining order of probability.
Such an expert system could be described as
exhibiting artificial intelligence — a term
which will be ruthlessly exploited and twisted
outr of all recognition by computer product
sellers.

There is already an adventure game for the
Spectrum  called The Hobbit which the
publishers describe as having AI. To be fair
the adventure is apparently every bir as
imaginative and entertaining as the publisher’s
claims for it.

Arari’s Chief Scientist Alan Kay believes
that however good the hardware is, home
computers will never reach their potential
unless Basic is discarded. Despite the evidence
he thinks that for every child who takes to
programming with enthusiasm there are a
dozen who are put off by the time it takes to
produce anything interesting in Basic.

“The last thing we want to do is bring up a
generation of kids who hate computers
because they had to learn Basic.”” Equally he
has little faith in the “grown-up” languages
which he thinks will become available on
home computers over the next two years. Kay
developed Smalltalk — a tool-building
language which encouraged the young to make
maximum use of the computer’s capabilities,
and which has recently become available on
the larger micros. Soon it will migrate to the
home computer.

Making the most of manipulative langnages
will mean that the home computer will start to
acquire a whole new paraphernalia to make the
user interface more friendly than a keyboard.

It is already quite simple to persuade a
modern micro to respond to a few simple
spoken commands. The computer does not

{continued on page 37)
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ZX 99

® DATA PROCESSING

The ZX98 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 ZX99 has an R5232C output allowing connection with
any such printer using the full ASCllcharacter 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 ZX99's ROM contains
the tape drive operating system and the conversion to ASCII
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.

AUTOMATIC TAPE CONTROLLER
FOR THE SINCLAIR ZX81

TAPE CONTRH
YETE M

ow only |

£49.95

plus
£2:95p+p

® 7X99 SOFTWARE

We now have available “Editor 997, 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 0408

* Debtors Ledger
* Tax Accounting

data-asrette.

44, Shroton Street
London NW1

/ Tel 01-258 0409

g comrs

s

®BBC CASSETTE LEAD

Only £2 inc. P & P,

C5-35p  C10—37p
C15—39 C20—41p
C30 — 44p

A

7 pin plug to two 3.5mm plugs and one 2.5mm plug.
Other leads available — please telephone.

COMPUTER CASSETTES

High quality, screw assembled cassettes supplied
with library boxes. Any lengths available,

P&P 10% (min. charge £1.50)

® FERGUSON CASSETTE RECORDER £28 inc. p&p.

Tested with £X81, Acorn, BBC, Dragon etc. etc.
Features: Din, Ear, Mic. and Remote sockets,
Tape Counter, Tone Control, Built-in Mic.,
Autostop. Battery/mains. Recommended by
Acorn for use with BEC computer.

® STAR DP8480

RS232C (SERIAL) £285 plus £6
Securicor delivery

CENTRONICS (PARALLEL) £265
plus £6 Securicor delivery

This professional printer works with almost any
computer with very good upper and lower case
typeface.

@ Bi-directional @ 20 column width (10" paper)

® Switchable — Tractor or Friction Feed

@ 80 chrs. per second

® 2,000 SHEETS OF
PRINTER PAPER
£19.50 plus £3.50 p&p.

@®EG90 REVOLVING CASSETTE RACK
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)
Cuad — £11.99 (holds 128 tapes or 80 in cases)
All plus £1 p&p.

- e SuDw Ben SRS SRS SN SO W e S

ORDER FORM Dept vc1  Data — Assette, 44 Shroton Strest,
London NW1 6UG. 01-258 0409

No. | P&P L Total

Cade I tem Price

C12 — 38p
C25 — 43p

Chegues/PO made payable to Storkrose Ltd.

| m__. ] m!a Charge my Access/Visa No

Name

Signed
Address
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fcontinued from page 35)

have to understand anything about meaning to |

respond to clearly-spoken, single-word com-
mands — Speak to your Spectrum Your
Computer November 1982. As home comput-
ing becomes more popular though, the
temptation to do away with input through the
keyboard will increase.

Even on mainframes the problems of
recognising a word out of the stream of noises
humans make when they are communicating
with each other have not been totally solved.
We distingnish similar-sounding words
according to the context in which they are
spoken. Until we start building computers
which have somehow soaked up the same sort
of picture of the world as the people talking to
them, conrext will still prove a problem.
Meanwhile much of the most successful work
in speech recognition is classified because of
its obvious defence and security applications.

Computer-generated speech is by contrast
now a much easier problem. The Detroit dalek
sound is aleady a thing of the past. Acorn’s
Kenneth Kendall speech chip is only the first
of many voices that will humanise the sound of
silicon.

. Despite the low price and apparent appeal of
the light-pen most computer-makers believe
that a more modern approach is necessary.
Sinclair for instance was considering making a
light-pen available as an accessory but now
research is concentrating on building complete
systems of software and hardware designed to
make the use of computers as easy as pen and
paper.

One approach which the home computer-
makers are thinking of borrowing from the
minis is the mouse. The mouse itself is small
and hand-held and can be moved around on
the desk very much like a pen on paper. It
produces a cursor on the screen which moves
around as the mouse is moved across the desk.
A few single controls on the mouse are enough
1o move sections of text or a design around on
screen. In furure the mouse could also be
designed to read in text as required from a
sheet of paper on the desk. At present even on
minis the mice are connected by wire or fibre-
optic link to the computer. The mouse will
become far more effective once the physical
connection can be discarded.

Since 1975 the home computer has changed
out of all recognition but the television display
which the user relies on has improved very
lirtle. Essentially the television or monitor is
still the heavy box which it always was,
displaying a small picture which you have to
stare at. Now advances in flat-screen displays
are changing all that and making light-weight,
portable computers with built-in  screens
possible. Before the end of the decade it will
be possible to produce a pocket-sized
computer which could project a wall-sized
display.

Sinclair’s much delayed flat-screen project
will be producing pocket televisions by next
spring. We can expect flat screens to appear
not only in Sinclair’s computers over the next
few years but in many others. The Japanese
seem to favour large liquid-crystal displays for
their flat screens but Sinclair relies on a
flattened cathode ray tube with the electron
gun displaced to one side. By 1984 he
envisages making a 4ft. colour flat-screen

The shape of 1983

The machines released this year will offer
more for less and are likely to come with
useful applications already on board — there
are hints that Sinclair's ZX-83 project may
come with a built-in word processor. Price
cutting will continue — the ZX-81 or its
equivalent could cost £25 complete by the
end of the year and Binatone insists that it is
still going ahead with the £50 colour 16K |
micro despite delaying the launch from
January to March.

Now Binatone plans to launch two other
machines at the same time as the £50 Micro.
Acorn hopes to finally launch the £150
Electron in February with a portable version -
to come in the summer. Portability will be an

Grid’s Compass points the direction for 1983,

important theme this year. Sinclair is keeping
his cards to his chest but the features he has
previously mentioned — Sinclair Interview
MNovember Your Computer —. still suggest
that a small briefcase computer is a likely
shape for the ZX-83. Nigel Searle, Sinclair's
Research Director, will only say that while the
Spectrum evolved from the ZX-B1 the ZX-83
“will enter a new section of the market.”
Apple is considering launching a new
machine in the £200 price band, and Mattel
makers of the Intellivision may hot up the
competition with a £100 Spectrum
contender. Commodore is again threatening

to release the Max games machine at £100.

television. You could then hang your game of
space invaders, or a flight simulator, on the
wall,

By the end of the decade computer
enthusiasts will be expecting their machines to
be throwing up realistic three-dimensional
displays. It is unlikely thar people will still be
prepared to sit and wear red and blue glasses
night after night — although one American
company is producing arcade computer
generation games which do require this — so,
much research is proceeding into three
dimensional display.

Holographic techniques offer some promises
in the long term bur in the meantime the
problem of three-dimensional display has
produced some ingenious ideas. In America a
laser has been used to illuminate rapidly
rotating panels to give an illusion of depth.
Rudiger Hartwig of Heidelberg University is
using a variation of this to create a real three-
dimensional display. A helix in a column spins
at high speed while a laser illuminates it from
above. By deflecting the beam across the helix
at high speed an apparent line can be created
inside the column. An electro-mechanical
deflector is sufficient at present to generate
lines, spirals and helixes in the column.
Eventually Hartwig will use three lasers to
produce colour with electronic deflection to
speed up the process and hence produce
higher definition.

In the late 1970s Massachusetts Institure of
Technology used a mainframe to simulate the
order of computing power which would be
available in the home by 1990, A system called
Dataland was developed which allowed the
computer to go soft. You just had to sit in an
armchair in front of a wall-sized TV display
showing everything from a pocket calculator
to a phone and a photograph album. Either
using your voice or just pointing you could
choose an item off the wall and then control it
either on the wall display or on a small
monitor by your chair.

To make a phone call for instance you would
ask for the phone — which need never appear
as a hard object — and when it appeared on
your monitor you could have the choice of
dialling the number yourself by pushing the
buttons as they appeared on screen or by
asking the computer to find and dial the
number of a particular person for you.

If you chose 1o look at your photo album
you could direct the computer with the
minimum of fuss to blow up any picture you
might want across the wall. Such a system
with built-in word processors and expert
diagnostic systems would hold a database of all
the information in your house, making it easily
accessible. It would also have links with large
external databases in case you wanted
information it did not have.

This computer would also be the entertain-
ment centre for the home. Not only could you
ask it to put on a particular television program
but you could ask it to find and show an old
film — downloaded from a rental agency.

All this depends on microtechnology
continuing its exponential growth. All other
things being equal there are two ways to make
chips which will produce more computing
power for less money. Either you must
increase the speed at which the individual
components, or logic gates, on the chip
switch, or you must fit more of them on to a
chip.

At the moment 250,000 gates can be firted
on to a single 10mm. square slice of silicon but
new photographic techniques are increasing
this density all the time. Hewlett-Packard now
believes that such a slice could support the
million gates needed for a 64-bit processor.

Meanwhile the military in particular are
examining the possibility of using gallium
arsemide instead of silicon to produce chips
which will work five times as fast. In Britain
the acronym-happy Ministry of Defence is
funding the VHPIC programme to produce
very high performance integrated circuits —
while the American Defense Department is
spending $200 million on VHSIC
developing circuits which will be 100 times as
fast as present,

Although these developments take time to
filter down from military to commerical use,
— from the killing business to the business of
making a killing — the rime lag before new
wonder chips appear in micros is decreasing
all the time. As the U.S. Commissioner of
Customs pur it, with unnerving enthusiasm
“The same technology which brings us the

feontinued on page 39/
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Tour new ZX Spectrum is literally packed with sophisticated graphics,
Calour, High resclution. Plot, Draw. Circle. Border. Ink. Paper Colours.
User-defined characters to name just a few!

That's why we have packed the new Spectrum Print 'n’ Plotter Jotter
with every facility to explait your graphics to the full,

After the first few weeks of “playing’” with your computer you will want
1o 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 professional pad

Print 'n’ Plotter is not just ancther programming pad.

Just lock at the specifications:

BIG SIZE 162" x | 134", 100 Pages — 50 Print Grids and 50 High
Resclution Plot Grids,

Printed on high-quality trac ng pager, enabling you to overlay the pages
for direct co-ordination between PRINT and PLOT or to copy from
ilustrations, maps, charts, photos ete,

PRINT Grids show all numbered co-ordinates 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
WUSR a” function.

And the whole thing is fully baund with fly leaf cover and complete with
a set of seven colour pens!

The simple way to get serious

Spectrum Graphics can becorne very complex, so before you start to
program the best way is te work it out on a Print ‘n’ Pletter and save al
those errors!

Take for instance the commion CIRCLE. With a Jotter you can establish
the exact screen Iocation for the centre in seconds, and it will stop you
running out of screen because of a toc large radius. Working our DRAW is
similar: pre-determine DRAW lines and PLOT positions before you start,
Wyith a Jotter you can build-up graphics using every facility with a direct
co-ardination between each

Forinstance, correct PLOT OVER or PRINT OVER positions will be easy |

with a otter,

See the show for just 60p!

T demonstrate the graphic possibilities with the SPECTRUM JOTTEF
we have produced a cassette-based Demonstration program for only 60p
(inc VAT and P&F). Why not send for a copy. or order it together with
vour |QTTER? i

Just part of a range of ZX products

The Spectrum |otter is, of course, an upgraded version of our popular
ZX81 Print 'n” Plotter fotter and Film. For ZXB1 owners these are available
by direct mail or through a growing number of retailers and compshops.

The ZX38| |otter s a |00 page Graphics pad that exploits to the full the
graphics facilities of that micre. ZX8| Film is a matt film version of the
Jotter which is re-usable and ideal for ‘copying graphics,

Qur manual: “ZX Graphics progromming made easy” explains everything
you need to know about Using the ZXEBI products, and when used in
conjunction with the Spectrum cassette will prove to be the definitive
guide to the subject.
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BIGSIZE 161" x 1134" (A3) 100 pages.
Tracing Paper to overlay and copy.

Every High-Res. Plot Position numbered
(45,056 Pixels).

INPUT Lines shown on grids.

Setof seven pens for each computer colour.

And for ZX users (whether Spectrurm or ZX81 ) we still market Printer
Paper at £ less than Sinclairs!

Why not write and place your order today? Graphics can be a very
serous subject . . . Print 'n’ Plotter prod nake it Basier
better ina hundred ways you never thought possible! SRy

o] IX81 Jotter
W ZXB1Film

ZX Graphics
Manual ;

An tliustrated leaflets sent with-all orders.
fycu require a copy before ordering
write enclos ng a lirst class stamp

r I S S m— — S S— — ——

l Ta: Print 'n’ Plotter Products (v ), |
Please forward me the foliowing pre ;
e ZX SPECTRUM JOTTERS @ £9.95 ¢
o ZABIOTTERS @ £3.50
vous 281 PLOTTERFILMS @ £2.25
I e GRAPHICS PROGRAMMING MADE EASY M
. PACKS OF ZX PRINTER PAPER (5 ROLLS) @
- ZX SPECTRUM DEMO CASSETTES @ &0p ;
PLEASE NOTE ALL PRICES INCLUDE POST, PACKING AND VAT FOR
UK. DELIVERIES (Overseas should add 25% for addmional Surface Mail)
Remictance enclosed payable to Print'n’Plotter Produers.
Please bill my Access/Barclaycard/Visa/Mastercard No:—

TR TR e e R

Pr l‘nt I

U™ |

H'Ul:l i

I Pedt Prnt 'n' Plotrer produits are swailable “aver thie counter’ from the foSiowing rétatkers  Specalsr branches af
WHL Smith = ¢ Micra Shop Suestham * Mxroware Leester » Banny's Bockseliers London EC2 = Georger

Beakshop Bravol ¢ Also reprevented in Ui 5.A  Canad and Saush Alrecy
I — — — — — — — I S S — — — — — —

AMUALS @ £1.50 ea

0.95 per pack

MName: |

Address:

|
I
I
I
I
I
I
I




feontinued from page 37)
likes of Pac-Man is scaring the hell out of our
enemies.”

Beyond 1993 the possibilities become more
exotic — home computers which could in
some way be described as alive. Plant matter
will reappear in micros for the first time since
Commodore gave up making Pets in wooden
cases. The American bio-technology company
EMV Associates hopes to produce biochips by
the end of 1983. Using an electron beam EMV
plans to deposit microscopic circuit designs on
to protein. As the circuits will operate in three
dimensions they have a potential capacity
10,000 times greater than their silicon
equivalents.

It 15 not only the materials of which the
insides of the computers are made which may
become more biclogical. Technologies which
begin to look more like the organisation of
living creatures than machines are being
developed.

Human beings have a nervous system made
out of components which are inherently much
slower than those of a computer but because of
the way that the system is organised even the
most powerful computers may never be able to
compete with human beings in reacting intelli-
gently to stimuli if they have to cope with
inputs serially.

Parallel processing could speed up com-
puters by many orders of magnitude and make
them easier to interface to the real world.
Parallel processing has always proved
impossibly difficult to implement up to now
but one British researcher expects to
demonstrate a working system this year.

Is there life in biochips?

The concept of a living, self-replicating,
computer existed in the realms of science-
fiction long before companies like IBM' and
Genex began to intimate that a microchip
with a biological, rather than a purely
chemical basis, was a possibility under serious
research.

A team at Warwick University, headed by
theoretical physicist John Barber, is working
on a biochip design that could be implanted
in the human body. It would monitor minute
changes in the ealcium ions as a result of
heart muscle action, thus providing early
warning of a heart attack.

It may one day be possible 10 use chips to
carrect electrical signals in the human body,
sorting out damaged nervous systems. After
seripus  operations, such as open-heart
surgery, or where the patient is under
intensive. chemotherapy, it ‘is useful to
monitor the body's potassium balance as
this is linked to neural disorders. Since
potassium produces ions in electrolysis a
microchip could be implanted to perform the
function of an electrode, thus measuring the
lewvel.

What does Dr Robertson of Edinburgh
University, recipient of a £1.78 million SERC
grant for microchip research think of the

“natural” biochip? “That technology will add
something new to our capability. The
interesting thing will be to see the integration
of our new organic materials with
straightforward silicon material.”

While Dr Robertson is involved with the
straightforward silicon materials, Professor
Gareth Roberts and Dr Mike Petty at Durham
are in the forefront of making Langmuir
Blodgett films — a basie technigue in biochip
technology.

To make a Langmmr El!cdgert film, first
take a long-chain organic stearic acid with a
carboxyl group of molecules at one end and a
methyl group at the other. A soap film is a
good example. Put it on the surface of water
and the carboxyl group floats — the other
end sinks. So the film's molecular chains
point upwards. By applying lateral pressure
you can form a raft. This can be pulled off an
a substrate, making a chip which is thinner
and mare efficient than the all-silicon ones —
the film is only ong molecule thick.

The departure from silcon is significant.
Silicon oxidises easily, hence its current
popularity for micrachip construction when
compared with more trickly substances like
gallium arsenide or indium phosphate. But if
these Langmuir Blodgett technigques are
successful they may sound the knell for the
seath of silicon.

In Japan biclogical computers are taken
seriously enough to form part of the plan for a
fifth generation of computers. The Research
Development Corporation is funding Hiroshi
Shimuzu who has coined the term bioholonics,

or the study of self~organising life phenomena,
to.describe his research. Many experts predict
that by the end of this century computers will
need to combine biological organisation with
biclogical materials.

computer.

80 x 25 Charictor display

Degaussing facilities

& Postage
stand No. V23

cards accepted.

& CASEL

The Advantages of Pure R.G.B.

Crisp definition on colour graphics

Permanent link to your computer
3 % the 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

See us at the Which Computer Show

Ring us for immediate delivery, most major credit

electronic

MC 370M R.G.B. COLOUR MONITOR

14" Colour Monitor with a full 2 year guarantee,
moulded in a stylish cabinet to match your

CABEL ELECTRONICS LTD.,
MOUNT ROAD,

WALSALL, STAFFS WS7 0AX
Tel: 021 308 7075 TLX: 339671

BURNTWOOD,
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Super Expander commands

Auto — displays and increments line num-
bers automatically. The user can specify
the starting line number and the interval
between lines, if not then the starting line
defaults to 100 and the interval to 10.

Renumber — automatically renumbers all
the program lines including the Goto and
Gosub references, starting at the line
number specified and at the increment set
by the user.

Delete — can delete a single line, or all the
lines specified between a starting and
finishing point, or all the lines from a
starting point to the end of the program.

Find — searches the program for a specified
Basic command, character, ar character
string, and displays all the lines in which it
appears.

Change — searches for a Basic command or
character string and replaces it with a new
command or string.

Edit — changes from program mode to edit
mode, which alters the function key
commands.

Key — allows the user 1o alter the commands
assigned to the function keys. The
infarmation assigned to any one key must
be 10 characters long or less, and an
automatic carriage return can be included
in the function.

Help — displays the line in which an error
has occurred during program execution
and highlights the eror in reverse
characters.

Dump — displays all the variables and their
values in the order in which they were
defined, except those in arrays. The value
of a variable can then be changed by
over-writing it.

Trace — displays the praogram line number as
it is being executed in a small window at
the top right-hand corner of the screen.
The Shift or Ctrl keys slow down the
display if it is too fast. This is useful for
finding infinite loops within a program.

Step — halts the program after each pro-
gram instruction, displays the line numbers
associated with that instruction and the
first line number of the next instruction.
The Shift or Ctrl keys cause the next
instruction to be executed.

Off — cancels the Trace and Step mades.

Prog — changes the assignments of the
function keys to normal Basic commands.

Merge — loads a previously stored program
or subroutine from disc or cassette and
incorporates it into the program already in
the Vic's memary.

Kill — cancels the functions of the
cartridge, but leaves the assignment of
the function keys unaltered. It is
necessary to inhibit the cartridge during
normal program operation because mem-
orising information for diagnostic mes-
sages such as Help increases execution
time.

Ctrl A — scrolls up a listing.

Ctrl @ — scrolls down a listing.

Ctrl L — blocks aut all the characters to the
right of the cursor on a line.

Ctrl N — blocks out all the characters on the
screen after the cursor.

Ctrl U — blanks out the line on which the
character is positioned.

Ctrl E — inserts information between quot-
ation marks on a program line.
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IF YOU WANT to upgrade your Vic-20, expand-
ing the memory must be a priority. A screen
expansion and some aids to programming in
Basic and machine code are also often near the
top of Vic-owners’ shopping lists once they
have tired of cartridge games.

With the Commodore expansion system a
3K, 8K or 16K memory pack can be plugged
directly into the back of the Vic to give a
maximum on-board memory of 21K, 19.5K of
which is available for Basic programs. In order
to expand to 32K a motherboard with six
expansion slots can be plugged into the back of
Vic allowing the 3K, 8K and 16K cartridges to
be used together. This leaves three slots avail-
able for utility cartridges such as the pro-
grammer's aid, machine-code monitor, and
games packs.

When the Vic has been fully expanded to
32K only 27.5 is available for Basic programs
because the area of memory occupied by the
3K RAM pack is no longer used. However, it
is still available for storage of machine-code
programs, and for Peeking and Poking values
to, so you could store an alternative character
ser or several screens of information there.

One of the main criticisms of the Vic is its
22% 23 screen display, and a 40-column option
has been long awaited. The Beebox was one of
the first attempts, but was expensive and the
manufacturer has now gone out of business.
Stack Computer Services has stepped into the
breech with a 40/80 column > 25 row mono-
chrome card.

As soon as Commeodore’s Super Expander
cartridge is plugged in you have 3K of extra
RAM. The function keys assume eight single
keystroke commands, which you can redefine
if’ necessary. Nine new Basic commands are

e

VIC-20 ADL

How much should

you spend

upgrading your Vic?

Ken Ryder reviews o —
the possibilities.

available for plotting and colour control.
Eighteen commands become available for the
production of sound and music, and seven for
reading values of sound and colour registers,
including inputs from devices connected 1o the

games port such as joysticks and light-pens.
The pre-assigned function-key commands
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are Graphic, Color, Draw, Sound, Circle,
Point, Paint and List. These may be changed
using the Key command to any 128-character
string, including a carriage return if required.
If you do not want to use those graphics
commands in a program, the funciion keys
could be used o enter standard Basic com-
mands instead such as Next, Goto, Print, and
Gosub.

Unforrunately, the cartridge does not use
the highest resolution available on the Vic, 176
* 184, but reduces the screen area slightly to
20 rows by 20 columns, giving a maximum
resolution of 160 x 160. Presumably
Commodore did this to reduce the screen
memory overhead. Then for some reason they
divided the screen into a 1024 x 1024 co-
ordinate system with its origin in the top left-
hand corner of the screen. As there are only
160 > 160 possible plotting positions this
means that several co-ordinates occupy the
same pixel.

Graphic selects one of the four graphics
modes. These are: normal texi, medium
resolution, 80 x 160, multi-colour graphics
allowing any of the 15 colours on the Vic 1o
be used, high-resolution mode, 160 x 160,
allowing only the eight keyboard colours to be
used, and high-resolution multi-colour mode
which allows the mixing of the high-resolution
and medium-resolution multi-colour options.
All of the modes except normal text reqguire
3K RAM for the screen.

There are four colour registers available and
a number from 0-15 can be stored in each,

specifying a colour. Register 0 holds the

b screen colour, register 1 holds the border
| colour, register 2 holds the character colour

used for plotting points and register 3 holds
the auxiliary colour which also can be used for
plotting, but only in multi-colour mode. The
Color command sets the wvalues for these
registers.

Point plots a point on the screen av specified
co-ordinates. Several points can be plotted us-
ing a single Point command, but all will be the
same colour. The colours available and
resolution depend upon the graphics mode
selected. Region changes the character colour,
register 2, to any of the eight keyboard colours
in high-resolution mode, or any of the 16
colours in multi-colour mode.

Draw plots a straight line from one set of co-
ordinates to another, for as many points as can
be specified in an 88 character line. It can also
be used to plot lines from the finishing points
of previously drawn shapes and circles. Circle
is an extremely powerful command allowing
the user to draw circles, ellipses and arcs on
the screen.

Paint fills an enclosed area with a colour
starting at specified co-ordinates within the
area. If the co-ordinates are outside the area, or
the area is not fully closed then the whole

TN
q.f’.
r
“,-
14 .i'—_t»-.,. rF-F ]

screen will be painted. Again the colours
available depend upon the graphics modes.

Char permits strings of text to be displayed
on the screen whilst in high-resolution or
mixed mode. This facility is not available in
medium-resolution multi-colour mode. SenClr
— clears the graphics screemn.

The number and range of colours available
in each graphics mode is a little complicated.
The screen consists of 20 > 10 double-height
blank characters, and there is a colour block
associated with each character. In multi-colour
mode medium-resolution plotting can  be
performed in any of the colours specified in
registers 1, 2 and 3 against the background

colour of register 0 and any of the 16 colours
can be entered in each register. Thus four
colours can appear on the screen at one time.

In high-resolution mode plotting can only be
performed in the character colour registers,
and only the eight keyboard colours can be
used. During a program the character colour
can be changed using the Region command,
but if two points of different colours try to
occupy the same colour block such as two lines
intersecting, some interference will occur.
With careful programming it is possible to use
all eight colours on the screen at one time.

In high-resolution mixed mode only regis-
ters 0 and 2 can be used for plotting, and all 16
colours can be specified. If the colour set in
register 2 is one of the keyboard colours, all
points will be in high resolution. If it is one of
the other colours, plotting will be in medium
resolution. Again if points of different colours
or resolutions try to occupy the same colour
block some interference may be produced, but
with care it is possible to use all 16 colours on
the screen at one time.

The music capabilities of the Vic are greatly
enhanced by the Super Expander cartridge.
The Sound command controls four voices and
their volume, and can be used to produce two
or three note chords. Each voice is allocared a
three-octave range, which at first sight appears
to give nine octaves. However some of the
octaves overlap giving a five-octave range.

Entering Music Mode with the Ctrl and
L1 keys, converts keys A, B, C, D, E, F, G,
£, % P, Q. V, 3, O, R. into musical
commands. Keys A-G play the natural notes
A-G. If # is pressed before the note a sharp is
played, if' $ is pressed before the note then the
note is flat. V controls the volume of the note
and R is a rest or silent period. The duration
of the note or rest is determined by rempo, T.
Any of the four “voices’ can be chosen with 5,
and any of the three octaves in its range with
0. S302V5T9# A, plays A sharp of voice 3 in
octave 2 at volume 5 for time 9; approximately
4 seconds.

All of the musical commands can be dis-
played on the screen by entering P, and this
can be cancelled by Q. These commands can
be entered directly at the keyboard, or they
can be combined in a string and executed by a
Print statement within a program.

There are also several commands which can
be used to read the colour and sound registers,
or test the condition of various peripherals

{continued on next pagel
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that can be plugged into the games port. Rer
reads the mode set by the Graphic command
and Rcolr reads the values of the registers set
by the Colour command. Rdot reads the
colour of any point on the screen and Rsnd
reads the values of the four voice registers and
their volume as set by the Sound command.
Rpot reads the values of any paddies or
potentiometers connected to the user port and
returns a number in the range 0-255. Rpen
reads the X, Y, position of a light-pen on the
screen and Rjoy reads the position of a switch-
type joystick and its fire button.
Documentation consists of a 22-page booklet
which describes each command complete with
a small programming example. If you are
thinking of buying a 3K expansion pack and
want to use your Vic for graphics and sound,
spend an extra £3 and buy the Super Expander
cartridge — it is well worth ir.

useful tool for writing, editing and debugging

Basic programs. When first plugged into |

the Vic or expansion board it has no effect and
must be initialised to gain access to the extra
commands. This is achieved by Typing
SY828681 followed by the Return key. Those
of you familar with the Vic memory map will
realise thar the area starting at location 28681
normally resides in an 8K block of RAM, if
fitted. If you have a fully expanded Vic the
last 8K block of RAM will be unavailable
when using the Aid cartridge, allowing only
Basic programs of 19.5K or less to benefit
from it.

After initialisation the cartridge is in
program mode and the funcrion keys are
assigned 12 useful Basic commands such as
Goto and Gosub. Normally only eight
function keys are available, the other four,
F9-F12 are obtained by holding down the
CTRL key and pressing the function keys.
The Edit mode is entered by typing Edit, or
by pressing the Cirl and F1 keys together. In
this mode the function keys are assigned
special editing commands, which cannot be
included in Basic programs such as Delete,
Find and Step.

The function keys simply allow single-
keystroke entry of commands and do nor limit

the commands available. The user can even as
sign his own commands to the function keys if
desired using the Key command.

The cartridge comes complete with a 15
page instruction book describing each new
command, together with a short programming
example. The final section uses a dice-
throwing program as an example of how to
write and debug a Basic program using the
features of the cartridge.

Anyone writing long complicated Basic pro- |

grams of 19.5K or less will find this cartridge
invaluable. The time and effort saved in
program development could soon cover the
cost.

Viemon as the cartridge is affectionately
referred to in the documentartion, is similar to
the Programmer’s Aid, except that it simpli-
fies the writing and debugging of assembly
language programs rather than Basic. Typing

| SYS824576 followed by a Return initialises the
The Vic-20 Programmer’s Aid Cartridge is a

cartridge, again the last 8K RAM block is
occupied by Vicmon.

The function keys are not assigned any
values. Upon initalisation the screen displays
the contents of the 6502 registers, that is the
Program counter, status register, accumulator,
index register X, index register Y and stack
pointer. The commands offered are single
characters followed by various parameters
such as start or finish addresses, op-codes,
operands and hex values. In fact all operands
must be preceded by §.

Viemon should not be confused or com-
pared with a full assemblerfeditor. It is a
simple aid for the praduction of short machine-
code programs or subroutines. For anyone
who has tried hand assembly and a Basic
loader for machine code this cartridge is
heaven sent, reducing nervous breakdowns to
a minimum. Although as all operands must be
entered 1n hex, a decimal to hex conversion
command would have been welcome, but I
suppose you <an't have everything.

At £35 rthis cartridge appears expensive
when compared with some cassette-based
assemblers, however, you are paying for the
reliability of quality firmware. Also the
cartridge can be plugged directly into your Vie
and is immediately ready for use, leaving 3.5K
RAM for your program. In contrast a 16K

RAM pack may be required to load a good
software assembler.

The documentation assumes the same layout
as the previous cartridges. It is aimed ar the
reader who is familar with 6502 assembly
language, bur nor an expert. The cartridge
commands are presented in alphaberical order,
leading to some page flicking, as some of the
earlier commands refer to others further on in
the rext. Some important information,
although obvious, is missing. For instance the
M command can be used to create word tables
or blocks of data as well as editing them; an
example of the format required for each form
of addressing would be beneficial; for con-
ditional branching only the address to be
branched to need be specified, this is only
implied in an example; all two-bit addresses
are entered MSB,LSB rather than LSB.MSB
as in some assemblers.

Stack’s 40-column card plugs directly into
the back of the Vic or any expansion-board
slot, and comes complete with its own video
chip to control the display, 2K RAM for the
screen memory, and the normal Vic/Pet
character set in ROM. The card uses the
Autostart facility of the Vic and if no action is
taken at power-up the display is automatically
in 40-column mode. Various key combinations
during power-up will obtain the 80-column or
normal Vic configurations. The display can be
changed at any time, either directly from the
keyboard or under program control.

The card comes complete with monitor and
UHF output sockets, either of these rogether
with the Vic's normal UHF output can be
used ro drive two separate televisions or
monitors. For example a program listing or
a table of results can be displayed on the 40/80-
column screen whilst a graph is plotted on the
other.

The card also offers a couple of other useful
features. The screen can be set to give
automatic line spacing, and if the normal Vic
screen is mor required the 1.5K memory
normally allocated can be used for Basic
program storage, also the lower 3K of RAM
can be used for Basic giving the Vic a true 32K
expansion potential. Obvious uses are word
processing, communicarions, business appli-
cations and education.

CONCLUSIONS
B Commodore’s cartridges are well pre-

sented and constructed, the firm-
ware is professional and bug-free.

B The approach of the documentation
is far superior to that of the Vie-20
user manual, including contents,
introduction, examples, summary
and indices, but the demonstration
programs could be better.

B The Super Expander Cartridge offers
good value for money and should be
purchased in preference to a plain 3K
RAM pack. It would be a great ad-
vantage if the Super Expander func-
tions could be included with 16K
RAM instead.

B The Programmer's Aid offers many
useful editing and debugging
features, but can only be used to
develop programs up to 19.5K in

length. This limitation may well
restrict its market.

B The Machine Code Monitor will
appeal to anyone wanting to develop
short assembly language programs.
It falls nicely between the two
extremes of hand assembly/Basic
loader, and a full assembler/editor.
The cartridge limits the maximum
possible program RAM to 22.5K but
this should be no real restriction to
assembly language programs.

B Stack’s 40/80-column board is a
welcome addition to the Vic range of
accessories. However, the cost,
moenochrome display and inability to
give high-resolution graphics, 320 x
192, may fail to appeal to the home
user market.

B Vic owners should consider their
expansion plans carefully. If you are

only interested in Basic programming
and do not require high-resolution
graphics, it seems pointless to buy a
3K RAM pack as it will not be
available for Basic when expanding
above 6.5K.
Expanding above 19.5K may be a
waste of money and RAM if you
want to use the Pregrammer's Aid,
because the top 8K of expansion area
is occupied by this cartridge when in
use. If you are only interested in
assembly language then Viemon may
be all you need, plugged directly into
the back of your Vic the 3.5K on
board will go a long way.

B The Programmer's Aid, Super Ex-
pander and Machine Code Maonitor
each cost £34.95, 3K of RAM costs
£29.95 and the Stack 40/80-column
card costs £115.
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| 44-46 Earls Court Road, London W8 6EJ

BBC SPECTRUM

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.

Make the most of your Spectrum, with these
acclaimed books from the experts!

PROGRAMMING 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 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

THE SPECTRUM
SOFTWARE LIBRARY

60 GAMES AND APPLICATIONS FOR THE
ZX SPECTRUM!

LET YOUR BBC MICRO TEACH YOU TO
PROGRAM

By Tim Hartnell

". . .takes you further into the cloudy areas of the BBC machine
than anything else I've yet seen. ..’ (Computer and Video
Games). 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

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 B6EJ
Please send me:

{
{

{ ) A sample issue of INTERFACE, the monthly magazine
published by the National ZX Users’ Club—£1.00

= -

Interface, Dept.YC

Please send me:
} PROGRAMMING YOUR ZX SPECTRUM-=£65.95

{ ) INSTANT BBC MACHINE CODE-tape and book—-£34.95

] THE SPECTRUM SOFTWARE LIBRARY—£4.95
{ ) THE BBC MICRO REVEALED—Ruston—£7.95

( ) LET YOUR BBC MICRO TEACH YOU TO PROGRAM-
Hartnell-£6.45

| enclose £
| enclose £



South London’s Largest

MicroComputer
Centre

THE
AMAZING ORIC-1

Colour Computer

* 40 Columns x 28 rows.
* Microsoft Basic Language.
* 8 Foreground

+ 8 Background Colours.
* Built-in Sound Synthesiser.
* High Res Graphics.

* Teletext-Prestel

Compatible. .

16K Microsoft Basic Phonel
Come in 32K MicrosoftBasic £139.95
for a Demonstration. 48K Microsoft Basic & Forth £169.95

B

— Limited Stocks Available.
DRAGON 32 K New Software coming in all the time.

New Vic Software New Atari Software

Krazy Kong! Shamus C/iD £21.80
Dodge Kong's barrells as you climb the stairs. Preppie c/iD £19.95
STD VIC. Joysticks. £6.99 Beta Fighter C £18.50
Exterminator! Mouskattack D £31.50
Blast the centipede while dodging the spider Hazard Run C £21.50
amongst the toadstools. Fast action. Jumbo Jet Pilot Rom £35.95
STD VIC. Joysticks. £6.99 Golden Gloves = £20.50
Anti-splatter-matter! Pacific Coast Highway c/D £21.80
Make space invaders look like childs play, superb Canyon Climber C/D £21.80
graphics.STD VIC. Joysticks. £6.99 Choplifter D £25.50
Vikman My First Alphabet D £29.95
Choose one to three ghosts. Rasterblaster D £22.95
STD VIC. Joysticks £6.99 Submarine Commander Rom £35.95
Escape (Labyrinth) £6.99 Slime C/D £21.80
Dodge Cars £6.99 Rearguard CiD £15.50
Bomber £6.99 Micropainter D £25.50
Invasion £6.99 Shooting Arcade CiD £21.80
Raceway £6.99 Protector D £21.80
AlienPanick £6.99 Nautilus CiD £21.80
Quirck £6.99 Chicken CiD £21.80
Target £6.99 Frogger ciD £31.50
Search £6.99 Crush, Crumble, Chomp ciD £22.95
New EMI Cartridges Temple of Apshai ciD £30.95
River Rescue £24.95 EMI Darts C £19.95
MusicComposer £24.95 EMI Soccer Rom £29.95
Send for VIC price list. All Prices Inc. VAT.
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ATARI 400

THERERERE IR EERRARRRRRRARY

COMMODORE VIC-20

‘ BK £137.95* “5K+I6K 5185.95*“ 16K £199.95 H 32K £249.95 ‘
L-es Basic .

*includes 5 Free programmes.

Basic Cartridge £34.90
Vic Cassette £44.00 Vic Disk Drive New ALari 8002:56'; ,i?: Bgsjge £399.00
Vic Printer £229.00 Low Price £299.95 AtariS0048K £469.95
Commodore 64 Atari810Disk Drive £299.00
64K Colour Computer Atari 822 Printer £199.95
N

in stock now £345 Plus Daisy \¥’heel and Dot Matrix

Wmam Commodore

r: New 500 series
Dealer fo New 700 series

Business COmpULers.

_printers for the Atari range.
& Atari 400
\N B Typewriter keyboard.
i Direct easy replacement

EMI Submarine C
omma

,EMI qubo-_}et Lander. e
ncredible Games for Atari

rammes
00 software prog babl
Cased 3:5;}?5 in stock. We carc!gngil;'?uousy
Lypewriter : the widest range with
keyboard £29.95

demonstratioﬂ&

I6KRAM £29.95 Printer £59.95

Mail Order — send for our

3 rehensive list.
\We offer excellent part exchang Lk

h for your old machine.

A / B s
deais O[' CE‘IS 4 Bacrccfi.;;card = o /_""':mc-.as'.-u'e;n _..I r__.
Instant Credit it sy
S Available o W Al
All Prices inc. VAT. subject to status S ] . {g;f;;c-«f;f'gf' '
3 Eden Walk Precinct, L@ ‘j/j;rm
VIW m Kingston-on-Thames, Surrey. /[ _ j‘;*;% .
Tel: 01-546 8974 = S\
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GRAPHCS TABLETS

How often have you wanted to
input a picture or a design
straight into your home

computer? Simon Beesley
evaluates two products for the
BBC and Sinclair machines
which claim to allow you to do
just that.

ZX Spectrum

e Tl

=T swran Cuns i i i
- i iiaine
e by

[,

GRAPHICS TABL

THE RD DIGITAL TRACER enables pictures to
be drawn or copied to the Spectrum’s screen.
It consists of a mechanical arm which is
hinged at the base and the middle and can be
mounted on a drawing board. At each joint of
the arm there is an angular transducer. Signals
sent by the transducers are digitised by an
interface board, plugged into the rear of the
Spectrum. The board has a connection to take
a ZX Printer or Microdrive.

The kit also includes a software cassette, an
instruction booklet, a tracing sheet and a
template for aligning the tracer with the
tracing sheet.

Drawing program

Once you have loaded a drawing program
you can transfer a picture to the sereen by
moving the head of the tracing arm.

Probably the most important guestion to
answer is how easy is it to transfer an outline
to the screen accurately. The tracer picks up
movements within an area 30cm. by 20cm.
Since the Spectrum’s resolution is 255 pixels
by 175 this gives just over a millimetre per
pixel. The arm certainly responds to
movements this small, but achieving an exact
screen copy depends more on how much fine
control the arm’s action allows.

As with a joystick, the problem is to strike a
balance between too much give and too much
resistance: few people can manage to control a
joystick steadily if it moves too freely, and, on
the other hand, too stiff an action is equally
likely to result in jerkiness.

The RD Tracer scores quite highly in this
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department. Although the action is fairly free
you can steady its movement by puning
pressure on a pencil inserted in the tracing
head.

Four programs are included on the software
cassette, which can be used alone or merged
together. The main drawing program provides
a number of plotting options and also allows
you to use Spectrum Basic’s plotting
functions. Single-letter entries allow you 1o
plot individual points or draw a continuous
line, change the background or foreground
colour, delere lines and print text. Among the
other options is a facility for filling in or
shading the area enclosing the tracer. The
position of the tracer on the screen can be
indicated by a small or large crosswire.

You can draw a circle using the Spectrum’s
Circle command and define the centre and
radius through the tracer position. The
Spectrum’s facility for saving the screen to
tape 1s also available.

The plotting modes

These and other plotting modes enable you
to copy a picture to the screen as closely as the
Spectrum’s resolution and colour range
permits. But putting a detailed colour picture
on the screen could be a lengthy process. The
programs are written in Basic and some of the
routines are rather slow.

For example, keyboard entries are not
detected instantly and filling an enclosed area
can make demands on your patience. Bursts of




o

rapid sketching are too much for the tracer to
copy faithfully.

This is a software, not a hardware, problem.
To be fair, the routines RD Laboratories
supplies are adequate but machine-code
versions would make the tracer much more
effective.

The software cassette also contains a
program which prints the x and y co-ordinates
of the tracer at the top of the screen as it moves
and allows the origin and scale of the plotiing
co-ordinates to be changed. The third program
provides a blind-drawing facility; points can
be inputted at greater speed than normal and
are then drawn at a slower speed.

Lastly, there is a program to design |

characters which does not make use of the

| cylindrical hinges at the base and the centre.

tracer and which is given free to the buyer.

While the tracer has an obvious use in
schools and could perhaps even find a place in
an office, RD Laboratories say that they have
taken at least 50 percent of their orders from
home users.

At a price of £49.95, inclusive of VAT and
postage, this is the first such device to be
produced which is suitable for low-cost
MICIos.

It will also work with the ZX-81 and two
short programs are included for this purpose
but the ZX-81%s limited screen resolution gives
it only a limited application.

Software support

RD Laboratories intends to support the
tracer with more general-purpose and
specialised software packapes. Derails from 5
Kennedy Road, Dane End, Ware, Hertford-
shire SG12 OLU. Telephone: 0920-84380.

Micro Management’s Graphics Tablet for
the BBC Model B comes ready-mounted on a
Perspex board measuring 70 by 56 cm. Like
the RD Digital Tracer the tablet has two

Both the central hinge and the tracing head
rest on the board which is covered with a
Cellophane sheet to permit them to slide freely.

This is a rather more substantial piece of
equipment than the Spectrum tracer but can
be moved around the board with equal
steadiness.

The manual warns that on early models of
the BBC wavering might occur around the
screen cursor point when drawing. The
explanation is that the power pack and other
compoenents produce interference.

Wavering certainly occurred on one of the
BEC Micros used but cleared up completely
on a later model. The company suggests that 1f
the problem persists after you have consulted a
dealer you might like to buy their “splendid
external converter’” which should cure ir.

While the hardware appears to be well
designed the graphics tablet is poorly served
by the software that accompanies it. A
program 1s supplied on cassette and provides
many of the same drawing options as the
Spectrum tracer’s software. These include
facilities for drawing a straight line, filling a
shape, changing the colour of the line,
printing text and displaying the x and y co-
ordinates of the cursor. In addition there are
commands to position and draw the x and y
axes, and to calculate the area of a shape in
terms of a scale and units which have
previously specified.

Setting the limits

Before drawing, the user needs to set the
limits of the drawing area by moving the arm
to four positions in sequence. Alternatively
these initial settings can be loaded from tape.
Sereen pictures can also be saved to and loaded
from tape.

These options, however, are not well
presented. The program gives the user no
indication of which plotting mode it is in; no
prompts appear on the screen when an input is
expected and the position of the cursor is
marked by one barely visible pixel.

The existing set of commands allow the user
to copy a picture to the screen fairly easily. But
given the scope of BBC graphics and the speed
of BBC Basic one might reasonably expect a
more sophisticated package. It would not have
been difficult to have included options for
changing the background colour or drawing
with a dotted line. A circle-drawing facility
would also be useful.

The program provided is a rather makeshift
piece of software which makes little use of
some of the best features of BBC Basic. Micro
Management might reply that the program is
not intended to be more than a sampler. But if
that is the case the tabler begins to look rather
expensive. It costs £86 which seems a lot for
what is essentially quite a simple device.

Unlike the Spectrum the BBC Model B
already has four analogue ro digital converters
on board and BBC Basic supplies the ADVAL
function to read the converted digital input
from the Analogue In port.

The BBC Graphics Tablet is available from
Micro Management, 32 Princes Stréer,
Ipswich, Suffolk. Telephone 0543-59181.

CONCLUSIONS

B Both devices allow a picture to copied
to the screen accurately, if rather
slowly.

BThe Spectrum Tracer's price and
light-weight construction make it
suitable for the hobbyist and for use in
schools.

B Software for the Tracer is adequate
but could be greatly improved upon.

B The BBC Graphics Tablet has a more
solid design which affords a greater
degree of fine contral. With appro-
priate software it could find a wider
application, outside the confines of
the home and classroom.

B The program supplied with the BBC'
Tablet is barely satisfactory and
scarcely justifies its relatively high
cost.
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20 BEST PROGRAMS
for the
ZX SPECTRUM £7.95

- Mr HELPLINE — the man who answers your ZX queries in his

: T PH“GRAMS column in Sincfair User, the author of HINTS & TIPS FOR THE

: 4 ZX80 and HINTS & TIPS FOR THE ZX81 now presents his

L far the 20 BEST PROGRAMS FOR THE ZX SPECTRUM.
S : * 20 original programs for you to load into your Spectrum.
: SFEGTHUM * 20 interesting programs for you to enjoy and learn from.
X E * 20 great programs to teach you about fixed and variable length
H.EXPLANATORY TEXT records, binary searches, bubble sorts, floating point

arithmetic, graphic displays and much, much more . . .
* 20 BEST PROGRAMS FOR THE ZX SPECTRUM.

Program Titles Include:

Machine code editor— Write, modify, exend and load machine
code using this all-Basic machine code
editor. No need to use an Assembler
when you have this program.

Index file — Learn about fixed length records, save
numeric and string fields, add to, sort,
madify, delete and print your records.
Ideal as a computer based card index,

Duckshoot — Learn how to manipulate the attribute
file and have fun at the same time.
Diary — Binary searches and variable record

lengths are explained with this useful and
interesting program.
PLUS: FOOTBALL, DIGITISER, DATA PLOT, FUNCTION PLOT,
REGRESSION, HISTOGRAM, LINE RENUMBER and many more.

ZX81 HARDWARE NIGHT FLIGHT £5.95
16K MEMOPAK {expandable) £29 90 For the 16K or 48K SPECTRUM
2K MEMOPAK (expandable) £49.90 =
64K MEMOPAK ET:00 M| SeiE s S
56K Ram pack £54.95 s Tyt
HRG MEMOPAK HiRes Graphics  £59.80 4 i R
Z80 OP CODES £1.45 MEMOPAK Centronics printer F
A ':'Uilr:ﬂ' :hl- beginner and the experienced programmar interface £39.90 | a5t Ay H ADF E Ul
iy el i el el B G L | :
Cluss. arias, Sapahas st N Do AT ZX81 CASSETTES Yk | o =
tor pasy ralerance and curability SPACEINTRUDERS (16K) f£595 | 7
STATISTICS (1K) £3.75 | Hd
_‘Fggf&?””%ﬂs £6.50 [ ANGUAGEDICTIONARY (16K)  £3.75 | .= S =
: ZX81 LINE RENUMBER (16K) Exas s -
NAVALBLOCKADE (16K) £5.95 — —
Fly your nwlnbr;ircr:m from take off 10 landing via
ZX81 BOOKS ;gﬁ’:ﬁ‘iﬂ‘f}i’?ﬂc.ig".'f?fifi.—ﬁ';'i'nﬂ_?n“ﬁiﬂ'ﬁiﬁ?ﬁ%’é‘;ﬁ%:J}i"e‘m.
HINTS & TIPS for the ZX81 B e et e b e e
o A accurately over radio beacons and then land safely on tha
*Hi ir CIOSE wimn
< twidelabibe fir S8 B B memcoes SPECTRUM El.ll::.:ﬂmcni::args'aflre'l:mlé:l[zi;s :lnn‘:s Du:hl:nan:rsearnn
VHF O i nal R I Lai 5
PILOT * ZX81 £5.95 fn.?SEMBLEHf DISASSEMBLER £8.95 ‘Reau:r;ﬂ?s" 'g':a', Flap, an":f%D:z::”g;:';n“nﬂzgwm;m
HE L WO programs on one cassette Equipment, Vertical Spesad, RPM and headmg *Visual
® Comprehensive instructions Sigplsn ol vy an aop oo 2 Modesiom Teke o
® Great value for money GUALIFIED pILGEY netings
QUANTITY PRODUCT COST
oS ToraL

* Dooge the ghosis whacome
o devour you
® Autpmatic opian — the

MAKE CHEQUES/ PO's PAYABLE TO: HEWSON CONSULTANTS.

o SR e L il e S e s A B R ST -
rrschine lays Eiall R R R R S B I s
= Full keyboard display {bleck capitals please)
* Full instractian desphay B YR B e e oD o e e e o St (=1 o= 4 TS T 1 R o o TEC B

* Contnucus scomng

* Best the Best score o date

" Super graphics when used
with Qusck Sshva graphece
brgrand

M A e e e e e T e e o e Pt R o O
Post 1o; HEWSON CONSULTANTS, DEPT YC. 50A 5T MARY'S STREET. WALLINGFORD. OXON 0OX10 0EL.
TEL (0497} 36307.
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SOFTWARE

SOFTWARE FOR ALL presents prc-grams forthe people! Ourlist
of original programs for the BBC, DRAGON, and SPECTRUM is rmns (E
growing every day! Reasonably priced. Ingenious use of @

5 5 Acomputers ised version of R"
| programming. Excellententertainment. These are the hallmarks of the original card game with |
|

‘ SOFTWAREFORALL. Hi-fes graphics. 'H. | |
, Ordernow forfast delivery orvisitone of ourdealers. There's big \ 1/ '
Il things happening for all computer users. .. That's why we're called £ \ | |||-
| = SOFTWARE FORALL! k645 !
- HiN
) Y AREA RADAR|CONTROLLER ) |
.II
| Twn nlayergame it
i | featuras inciuce oy ' |
= z i : _ axploration, You re|n1tne;o;ér;ilrg-:ﬁrﬂﬂ:mg{r{atggﬁlg so:'-l?l.l]lg'-mb ,:|
I L Re Sooup axdsound. 74\ ) B i Ware 35K E;%{aﬁs 'I‘l."FEHN'AbDICT?\.'E'—HtGHL'H‘ ' !‘
i Macnine Code. 32K o \ 5 - |
I £6.95 :; £7.95 < | l
| L) |
| PHARAOHS TOMB

|
&-12-year-cigsincorp. * & \——computer opponentin 30 Maze Game ‘ t |

Educational gamea for Try to outwit your
A simple maths tables this game aof skill. Great and Adveniure |

{ J I~ graphics. BASIC and ralled intaone! 48K il
| . Va. - maching cade. 32K

/8|0

A o fBAbA = £6.95) ||
SPACE KINGDONI TIME TRAVELLER UtilityPackl  £745) |

| | T o ter
waw around the Planets to become ruler of the Travel through over 100 Envelope program, variable print-texi scanner and .
' ‘ ! T;rftggem graphics and sound. 32K raams in diffarent times, memory dump. 32K . ‘
| = — ‘ |
|

& |

and find the key back to
wour own time. 32K

ET UtilityPack2  £745

m Disassembler, program crunchand texd editor: 32K |

An adventure game in

CAR WAHS/ALIEN PLAN

Two acdictive graphics
games both BASIC
and Machine Code

|
whichyou fightyourway | ——— | l
" through many obstacles to ‘

!
ZOMBIEISLAND < --_-_-_--_-.‘

Fight for survival on 2n island inhabited by hungry,
i1 dangerous cannibals. BASIC and machine code
s program.

I Name:
I . Address
|
Please send me
ol = L. £
| 3
(il £
I o cvenced Slartrek Game. S Al £
|
(I £
Hif e o
i Please add £1.00 PAP perorder. . £ 1.00
; | Total:
| I I enclose Cheque/P.0. made payable 1o
SOFTWARE FOR ALL.

@

!
|
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THE QUALITY of Spectrum software has
improved since our last survey burt originality
remains in short supply. Most of the programs
looked ar are games programs and the bulk of
these are modelled on the arcade classics,
Space Invaders, Pac-Man, Defender and
Asteroids. Perhaps this is because the games-
buying public is only interested in games that
fall into a recognisable category.

Some of the programs are written entirely in
Basic. This need not count against them |
unless the program displays moving graphics.

The Spectrum’s keyboard is not very suit-
able for fast-moving games although
Quicksilva and Softek offer a joystick option |
OIl S0me games. |

sinclair has released a large range of
programs written for them by ICL and Psion.
By and large the ICL programs compare badly
with those from Psion and have a rather
amateurish look to them.

Each of the tapes in the ICL games series,
Games 1 o 4, contains four short Basic
programs with titles such as Galactic Invasion,
Skittles and Train Race. These are the sort of
programs a reader might like to key in from a
listing in a magazine. They are fairly simple
and afford a limired entertainment for a short |
period. In view of their variety each package |
represents reasonable value although they are |
perhaps more suitable for young people.

ICL has also produced five titles in a Fun
to Learn series covering Music, History,
English Literature, Geography and Inven-
tions. They present a variety of quizzes on
their respective subjects. Players can compete
against each other in a race in which correct
answers send them further along the track.

It is difficult to know who these programs

SPECTRUM SOF

Simon Beesley braves attacks by trolls, bombardment
by meteoroids, alien invasions and even English
literature to bring you up to date with Spectrum

software,

are aimed at. One soon runs through the stock
of questions and the same names appear in
different types of question. Some of the
information presented is two obscure or
eccentric to make the programs suitable for
schools. In the English Literature quiz, for
example, Ian Fleming rubs shoulders with
Shakespeare and little-known  seventeenth
century playwrights.

Psion’s collection of programs is far more
satisfactory. Hungry Horace 1s loosely related
to Pac-Man but has a number of original
features. Horace has to eat the flowers in a
park while avoiding the park guards. Sinclair
gives a fair description of Horace as a subtle
and amusing cartoon-style game.

Psion’s 48K chess program was written in
conjunction with Microgen. It plays a remark-
ably strong game even at the lower levels. As
an averagely’ competent player I found
it quite hard to beat at level two, although its
play seemed to come adrift under pressure.
The program’s response time is quick and the
pieces are quite easily distinguished.

Space Raiders and Planetoids are Psion’s
versions of the arcade games Invaders and
Asteroids. Anyone who still has an appetite for
these games will find the Psion products more
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Top and above: The Hobbit. Right: Meteoroids, above right, Fun to Learn, and over page Time Gate.

than adequate. With Vu-Calc, Psion has scaled
down a Visi Cale-type program to the
dimensions of the home micro. These
programs, which are commonly used on
business micros, are usually described as
providing a financial spreadsheet.

They enable the user to lay out financial
data in rows and columns and enter formulae
to run calculations on parts or all of the table.

Vu-Calc supplies a range of commands for
entering data, text or formulae and performing
calculations.

Basic programs which have been compiled
by Softek’s compiler, Super C, run — typically
— 10 times faster. The compiler sits ar the top
of memory above RAMtop and is unaffected
by a New command. It leaves room for a Basic
program of up to 8K and a further 10K for
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data. The present version cannot cope with
decimals, arrays or string wvariables. These
limitations need not be too constricting.
Strings, at least, can be stored in the data areas
as ASCII codes and accessed through Peeks.

At £14.95 this is good value; particularly
since it enables people to write commercially
respectable programs without having to
master machine code. However Softek insists
that anyone planning to sell programs created
with the compiler should negotiate for the
rights. Softek claims that trace elements have
been included to detect code written with
Super C.

The arcade game Asteroids crops up on
almost every micro. Softek’s version Meteor-
oids is one of the fastest for the Spectrum with
good colour and sound. Softime supplies the
Spectrum with a digital clock and alarm at the
top of the screen which remains there while
other programs are loaded and running. The
last program in Softek’s list is Zolan
Adventure, a standard text adventure game
which has the merit of fitting into 16K.

Quicksilva gave Time Gate considerable
advance publicity claiming it would make as
great an impact on the computer games’ world
as had Arari’s Star Raiders. As it turns out the

game closely resembles Star Raiders. Given
that the Atari is a rather more sophisticated
computer it is not surprising that the
Spectrum version of the game does not match
the original.

Time Gate presents a view from the cockpit
of a spaceship. An instrument panel below
contains a long-range scanner and a variety of
other indicators giving information on the
ship’s position and damage incurred. Your
mission is to clear 18 galactic sectors of enemy
craft.

The business of locaring and firing on
enemy ships is not as interesting as attending
to all the other procedures. The controls are
not as responsive as on the Atari. Nonetheless
this is an eclaborate game with excellent
graphics — certainly one of the best so far for
the Spectrum.

In an impressive piece of synthesised speech
Quicksilva’s chess program announces itself at
the beginning with “this is the Chess Player’”.
Rather startlingly the packaging relates how
the Chess Player, an Evil Being, has called
for a challenger from Earth. The planet’s
survival hangs on your game — and you
thought you were just going to have a quiet
game of chess.

In the event the program plays quite a
strong game with the option of six levels of
play. The board is clearly displayed and the
pieces are well designed. Psion’s chess
program, however, 15 probably the better
player.

Meteor Storm, another version of Asteroids,
also announces itself but rather indistinctly.
There is not much to choose between this and
Planetoids or Meteoroids. The major problem
for software companies writing an Asteroids-
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type game must be in finding an alternative
title.

Spectres from Bug-Byte gives a novel twist
to the Pac-Man concept. Eddie the electrician
has to rewire a haunted house. Instead of
eating or picking up objects in his path he lays
down light bulbs. Reaching one of the four
power generators enables him to illuminate
the house and drive off ghosts.

The game has a highly individual flavour.
The characters which glide around at a fairly
leisurely pace, are engagingly different from
the standard Pac-Man figures. This is one of
the more original games vet to appear for the
Spectrum,.

Gulpman from Campbell Systems is also
based on Pac-Man but refreshingly breaks
away from the standard format. It offers a
choice of 15 different mazes and allows the
speed of play to be set. At the highest levels
your little man dashes around the maze ar
quite a pace. feontinued on next page!




{eontinued from previous pagel

By contrast Jega's Specman, written in
Basic, is dismally slow. Sometimes the ghosts
seem to be striken with paralysis and unwill-
ing to take up the chase.

Escape from New Generation Software is a
variation on the maze theme which involves
escaping from dinosaurs. The dinosaurs —
brontosauri, pterodactyls and such like —

pursue the player’s character with consider- '

able animation through the maze which 1s
shown in bird’s-eye view.

Silversoft’s games Orbiter and Ground
Attack are probably the best Spectrum
versions of the arcade games Defender and
Scramble. Ground Attack requires the player
to fly a plane through a series of caverns and
avoid or destroy missile attacks from the
ground. Scramble from Work Force is similar
but marginally slower. Likewise Avenger —
Abacus’ version of Defender — is competent
but not quite as accomplished as Silversoft’s,

Mystery meeting

A gold sundial worth £6,000 is the prize for
the first person to solve all the clues in the
adventure game Pimania. As in Kit Williams’
book Masquerade, deciphering all the clues
will lead the winner to a meeting at a specific
time and place with representatives from the
authors of the game, Automata Lid.

The other side of the program tape contains
a disco single. Automata say that the clues are
scattered in the music, the program and the
graphics. Although we did not proceed very
far with the quest the music and opening
graphics seemed to bear out Automata’s claim
that the world of the P’i Man is totally bizarre.

Melbourne House has based The Hobbit,
on the novel by Tolkien. It helps to have read
the book in finding your way about.

The Hobbirt is claimed to be an advance on
other adventure games because it introduces
other characters from the book who react o
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the player in the role of Bilbo with an
independent life of their own. It also allows
you — in a limited fashion — to enter sen-
tences rather than single words as commands.
In practice these extra features do not
amount to much and give the program greater
scope for the sort of inconsistencies adventure
programs are prone to. Thorin, for example,
repeatedly enters the scene and tells you ro I

| versions for 16K or 48K

hurry up. This is irritating because you were
unaware thar he had left and he seems to be
totally devoid of constructive ideas. It is not a
good idea, however, to kill him off since he
sometimes proves too strong for your atrack.
Furthermore the manual suggests that you
should stay on good terms with the other
members of your party if you are to succeed in
your guest.

Many of the locations in the adventure are
illustrated by some excellent graphics. We
only managed to complete 7.5 percent of the
game during which the text was accompanied
by six different pictures. The graphics coupled
with a more varied plot than usual make The
Hobbit superior to any other adventure games
available for the Spectrum.

Both the assemblers tested, from ACS and
PI software, require Z-80 mnemonics to be
entered in Rem statements and both allow
addresses to be replaced by labels. The ACS
assembler, Ultraviolet, costs twice as much at
£7.50 but offers several extra features. It
allows multiple statement lines and provides
five psendo-instructions such as DEFS, which
inserts a string of ASCII characters at the
current assembly position.

ACS also supplies a disassembler, Infrared.
Like the assembler this has two different
machines. The
program is easy to use and does all you might
expect from it.

Program Memor . Program Memo| :
Company nan'?e requirag Price Company narr?e mquir;g Price
SN Games 1-4 16K £4.95 MH The Hobbit 48K £14.95
Hungry Horace 16K £5.95 ; 3
Fun to Learn 16K £6.95 AU Pimania 48K £10
Sﬁﬁm EE ggg WE Scramble 16K £4.95
Space Raiders 16K £4.95
Planetoids 16K A5 B Avenger Uels
Qs The Chess Player 48K £6.95 e ey Lo ikl
Time Gate 48K £6.95 g Specman 16K £5.95
Meteor Storm 16K £4.95
AC Ultraviolet 16K £7.50
SF Super C 48K £14.95 Infrared 16K £6.75
Meteoroids 16K £4.95
Softime 16K £3.95 Pi Assemnbler 16K £3.75
Zolan Adventure 16K £4.95
NG Escape 16K £4.95
| |ss Orbiter 18K £5.95
Ground Attack 16K f5.95 BB Spectres 16K £8
SN Sinclair Research, AC ACS Software, WF Woaork Force, |
Stanhope Road, 7 Lidgett Crescent, 140 Wilsden Avenue, |
Camberley, Roundhay, Luton,
' Surrey. Leeds LS8 THN. Bedfordshire.
SE Softek, Pl Pl Software,
329 Croxted Road, 18 Pilgrim’s Lane, Js Jega Software,
London SE24. Landan NW2 1SN, 27 Hallcroft Avenue,
Countesthorpe,
S8 Silversoft, AB  Abacus Pragrams, Leicestershire LES 3SL.
20 Orange Street, 186 Saint Helens Avenue,
London WC2H 7ED. Swansea, NG N Geraration
West Glamorgan
MH Melbourne House SA1 4NE Software,
131 Trafalgar Road, > Freepost (BS 3434),
Greenwich, Qs Quicksilva, Old Land Common,
London SE10. 92 Northern Road, Bristol BS15 6BR.
€S Campbell Systems, Southampton SO2.
15 Rous Road, AU Automata Ltd, BB Bug-Byte,
Buckhurst Hill, 65a Osborne Road, Freepost,
Essex 1G9 6BL. Portsmouth PO5 3LR. Liverpool L3 3AB.




SOFTWARE A + F

[EPESIZ QeI Y]
i
L

HEHH
EEEELEY

/S WOLY NOOSVIA D889 WNYLD3dS SNIYIS AIVIONIS WOLY NOOYIA D84

]

=

I‘ I

ﬂ

(@]

=
LEEARRE

Starburst £5 75 WE PAY 25% ROYALTIES FOR HIGH QUALFTY PROGRAMS TE}WCF of A|§E‘C MDDEL A :'S QU
Eii’gﬁ{iﬁgtz Eggg HDursl of enjoyment for all the family feleaiis SEE '&S’DCEFL I'agndel B

Space Panic . fe.9p featuring fast moving graphics, sound Lunar Lander £6.90
Painter £6.90 effects and high score tables where Early Warning £6.90
Zodiac® £6.90 appropriate. Road Runner £6.90
Death Satellite® £6.90 Frogger (Machine Cade) £8.00

* Hours of Purgatory with these adventure games — cah you get out alive?
BN N 3R N M X R R N W HEXE XX EXXERAENERBEREEREEF RN ERFEERERE
BBC '‘B° BRAND NEW INTERACTIVE ADVENTURE GAME WITH SUPERB GRAPHICS.
'PHAROAH’'S TOMB’ WILL BE THE BEST £8.00 YOU HAVE EVER SPENT ON AN ADVENTURE
GAME.

EREAKEEERERE AR LR E AL R XX EAE AT RN ERE AL IR IR TR E AT A E AR TR RN A AR ERE AN T LR ERE RN E RN EEEN

= ATOM ‘TOOLKIT' EPROM ADD 4 or 6 EPROMS

22 Extra Commands and Five features including TO YOUR ATOM WITH OUR ‘ADDA’ BOARDS

1200 Band Cass. operating System. £18.50 4-Way ‘Adda’ board £20.75
6-Way ‘Adda’ board £28.75

PLEASE NOTE: NO EXTRAS, ALL PRICES INCLUDE VAT AND POSTAGE

TO ORDER BY MAIL: SEND CHEQUE, POSTAL.ORDER OR CREDIT CARD NUMBER
OR TELEPHONE (24 HOUR ANSWERING) CREDIT CARD NUMBER

VISIT OUR SHOWROOM FOR A DEMONSTRATION OR MAIL ORDER

061-223 6206 TELEX: 667461 (Attn. A+ F)
830 HYDE ROAD GORTON MANCHESTER M187.D 4N

WOLY NOOVIA D99 WNULDIdS SNIAIS dIV1D
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Flee through the cosmos
in this engrossing game of
pursuit written by David
Browne. Malignant alien
beings seek tirelessly to
destroy your vessel.

e
Hz
5. 16
DATAQ, 7. 62, 259 2 E
. DATARG. &6, 12,1 AT
FRIMT 14 )
R B e e e e e L
FORT=1TO26
FRINT"& | i

18 [ b mm b o i bt e e = 00 =] O ) o b T e

) L0 Ty O D e e (S

-1=‘.-.;'
=@ I POKEZEETE. 1
142 SOUND=38878

EYS=PEEE (137>

1 IFKEYS=47THEHC=1:GRAPHIC=5S
2 IFKEYS=33THEHC=2:GRAFHIC=52
2 IFKEYS=33THEMC=3:GRAFHIC=G

4 IFKEYS=26THENC=4 : GERFHILC

3 IFC=1THENA=A+2

5 [FC=2THEHR=A-22
ZTHEHE=E— A+E g
4 THENE= E+1 F=r H+E—1;1ﬁ
- 'U’THEHt—' UHHPHT' 3

B
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‘THIS PROGRAM for the unexpanded Vic makes
economical use of the user-defined character
facility. Fifteen characters are defined in dara
statements and 10 of these redesign the
numbers 0 to 9. It would be easier to read the
definitions for numerals from rhe character set
in ROM into RAM — but less pleasing to the

eye.

In hot pursuit

The object of the game is to manoeuvre your
ship around the screen avoiding two saucers in
hot pursuit. Use the keys Z and X to turn left
and right, the function keys F1 and F3 for up
and down. Watch out for the deep-space mines
laid by the pursuing alien hostiles.



One problem with
character set is that if the program crashes you
will not be able to read the error message to |
find our at which line an error has occurred. |

The solution here is to key in

redefining a limited

POKE 36869,240

and then press return. This will send the Vic
back to the standard character set in ROM and
turn the garbage on the screen into letters. Be
careful to key it in correcily since the letters
vou type will not appear as such on the screen.

In line 16 the border and screen colours are
set by Poking the value 8 into 36879.
Changing this value will set up other colour

combinations.

Sz IFE=@THEMC=4:GRAFHIC=E1:E=E+1
S2 IFE=21THEHC=3:GRAFHIC=68: B=Ek-1
54 [FFEEK(A+E)=174THENFOKER+E, 215 GOTOEEE

i)

35 POREA+E.GRAFHIC

sH Cl=CL+1

£5 LC=LC+1

TH IFCL=ZTHEHMGOSUEZEA

71 IFLC==THENGOSUESGEA

7S FRINT"&d B'TIs"H b

-

& IFFEEELA+E»=174THEHZEE
GOTOZA

EM=IHTC2¥ENIC] 35

IFEM=BTHEHMIHE=174
Y=l (POREEX+Y-1,MIHE : FOEESOUND , 225
I=H4 R FOKEX-2Z2+Y. 168 POEESOUND ., 225
IFACETHEH =¥-22 : FOKER+ZZ2+Y, 1668 : FOEESOUND . 2328
[FEZYTHEMY=Y-1 :FOEE=+Y+1, 168 FOREESOUND, 225
EOKER+Y. 62
CL=8 :FOEESOLIND . &
MINE=18H
[F==HANDY=ETHEHZEA
FETLIEH
EM=IMT {2%REMIC 1 20
IFEM=BTHEHMIHE=174
[FEXZTHENZ=2+1 : POKEY+Z-1 ., 166

AW THEMY =422 POKEY-22+2. 168
WTHEMW=Y-22 FOEEY+22+2, 168
IFBLZTHENZ=2-1 FPOEEY+Z+1 . MIME
FOEEY+Z . 62
L=
mINE=18A
IFY=ARNDZ=ETHEH2EE
FETLIEH
FOKEY+Z, 282 : FOEES+Y .
FOKEA+E. 285
FREIHAT " S={alaalaInea]rvE R R RRIS5HME
CRINT"AREERRERISFUSH- F7"
GETH$: [FAF="K"THEHFELH
rOEEAR+E. 215
rORT=1TOIS HESTT
SUTOER1

.._,_
= l{ffl
Lol e}

{ L=
Lo i ot

S DR SN R L

s

OVER"
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Figure 1.
Code
14
&

RESTORE
Z2a2=
17

iy =a
=]

; 25

1ZE

GO SUB 257

R BE

2 =1

&
32

& 18t

i 33

u 118

' 5

16
IF 258
LLIST 225
% =]
iz
a2
REH 234
L8 221
14
=3
CODE A7S
RESTDRE 229
i7v
> =1
@
GO sSuB 237
R f=3=3
* 126
25
23
=3
N 35
126
23
"] 119
+ 4=
16
" p=1"]
LLIST 235
=E
13
52
CIM 253

(s 2831
] 33

= 85

[ G4
STEP 205

13

b 126

1 23

128
- &
STEP 205
PORE 244
3 1as
i 33
1=8

L=
STEPRP 285
E 244
1S

L 33
ouT 225

- 4
STEF 235

i 126

! 23

e

e
STEP 285
FOKE 244
. ias

@

H 7a
STEP 205
POKE 244

T 135
! 33

o

H T2
5TER 285
FOKE 244

¥ 125

j 5E

u 1sa

A aZ

@
a
)
a
@
o
@

NEW 258

=

[ 4

=28

] 33
B B4
H 72
STER 2B
FORE 244
7 1e%
i a3

- =T %

H Ta
STEFR 205
PORE 244
F 125
5 pedes
a &4
H 72
STEF 205
POKE 244

2 125

a
18

! 33

i as

H 72
STEP 2O

3

- 126
1 33

o 5

WD R

gmumuwu i
)
i

0 B0 10 P A0

EBGUWUE
L2 RO R K QB0
[elo Tl RN

uumuuuwguwu@uw@w
% (el

i 8 )

[ERCLELEIRTE]

T e 0 I b 20 5

LE
PLSH
L
AL
LI
Ed
RRA
e

IR
(e g

3 pop

ChLL

LD

CHRLL

L

CRLL

LD

ChALL

L

CRLL

LE

CALL

chALL

LD

CALL

LB

CALL

JE
LD

CARLL

LD

Hnerkornic

&=

HL
DE

I
B

bg
Ed A

Z0TI
[

Z

0T = I
M ; ;F i rz

I
E

HL

HL

HL

HL

HL

{[i]

(]

HL

HL

ML

=3

=3
kL

-B

igsiz
32244
16512
324
16607
2269
15853
SIZeA
1ELTR
S2244
16432

3244

20

15498
2244
10426
SJEEad
iE4TE
S2Za44

15
18527

AREES

18527

SPECTRUM
21BN

Stuart Nicholls’ crocodiles and
man-eating spiders soon put

a stop to uneventful
commuting.

H za & iz
STEP 285 32380 CALL SEFES ! 33
i i 22381 7 24
iz 2altea = 20
1 32383 LD HL 18527 STER Zps 324 CHLL SEFER
o 85 32084 i3 S244
H 72 323 = 126 244D
STER IOE 2R3BE CALL ZRRED ! S5 32444 LD HL ZBSPE
i3 23687 == 25 32445
o 126 =388 [ sk 446
¥ 33 38389 LD HL 18588 STER 20T 32447 CRLL 2269
138 a2 15 S2448
H a2 232391 i 126 232449
STER 285 32322 CHLL S[PFdd $¥ 201 35450 RET
POKE 244 32393 i 33 S2451 LD HL 18479
I 125 32384 a5 I24 532
1 TI_ IFTS LD HL 1EB6=4 B4 52453
Ush 188 353396 STEP 225 32454 CALL 2263
32397 13 3Z45E
STEPR 205 32398 CALL 2244 = 126 32456
POKE 244 F2ES5 ! =3 2457 LD HL 1&%i2
i T a0 aaiss
L 1EEZY
USSR 192 SZ4P2 = STEF 205 334E0 CcALL 2244
H SIE4+es PORE a4 TELAEL
g;ﬁg EEE gg¢gg CRLL JaEd4d4 - 125 2482 -
L 33 =1 4.
p 125 22490 @ gﬂigi EE DEELEESR
! 33 J24@7 LD HL Z@sii H 72 2465
T =1 J2405 STEP 205 AF466 CRLL Z2E44
=] B8 32409 FPOKE 244 32467
STEPRP 285 52410 CARALL 32269 = ABE ES4EB
5 NEa Sgggé i 2901 3246% RET
' 35 28413 LD HL 20514 : B2 TR LDe s HERAERSS
; g% gg:%% @ B4 ZSATD
f ST CRL =
STEP 205 33416 CAHLL S2EELSR s ?gE gg:;i L Dasns
. 12 3212 ; 16 3840t
]
33 32412 LD HL =R57S auT gga 33139 to i ot i
5 g5 33:2¢ S it
= b
STEP 20 32422 CALL IREET STEER ?35 33253 GaLr S
# igs gﬁ¢23 126 3Z4E1
2424 ! 33 38482 LD HL i1sSE@
@ IE425 NOF AZE BR4ABS
' 23 32426 LD HL aApSER TE 3EeB4
128 3427 STEP a29= 3IE4BS CALL aE2d44
H 2 324256 FPOKE 244 IZLEE
STER 205 33429 CALL S2E4d + 185 324857
POKE 244 F24ID ! pee 2 SZ4BE LD HiL JB6HE4
155 32451 (ESH 182 32459
' 33 32432 LD HL 18624 H 7 52430
USR isa 52433 STEF 205 32451 CALL S=odd
H 72 32434 ROKE 244 IE4D
STER 205 32435 CHRLL D44 135 EZaas
POKE 244 BBA3E I 20l 33494 RET
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28 CLEAR 32243: GO TO 4@
25 BEEP .21 _,b-=
3@ PRINT QUER 1; PAPES &; INK
8:RAT &.,42;"¥": RETURN

|
|

THIS GAMES program — written in machine
code and Basic — just fills a 16K Spectrum. It
makes full use of all the colours available and
all 21 user-definable graphics.

The object of the game is to cross a busy
road and river to arrive safely home. The
graphics are flicker-free and move smoothly.
The graphics character for the man, however,
flashes to indicate position.

The machine-code section of the program is
used to roll a screen line left or right — one
pixel at a time — to give the illusion of a
smooth flow of traffic. The machine code and

a moment"

S’ 2¢¢ 125
-

@, 238,

1670

3‘3 192 ?2
2as

S3.182

S,

5@ RERD

4@ PRINT AT a3,

5@ FOR a=02244 TO 32404
b: POKE a,b:
T DATA 14,8229, i7. 331 .&da,.25,. 312
8,237, 82,31,6,32 1473

zsa 2557 34, i5; Az,

2ATA 14 8175

a7 a0 126,25
a5 56 25a 554058 155437545 % 521

42 DATA 33,45, 84,005, 1R, 106, 32
. 128,64, Eas,é o2&,

44 ias 33,8, 7 is
16 DRTH s& 1é Qé atall &, B
Lam, 2R, ﬁmé 5441
B&=88:8498° eas,e¢¢ 125,33 E¢
,EBE,E¢¢,12 - é
éiaséaa ﬂS,?E 284

afa" 33 128,72 288 244 228,
DAk, 24d a8 3ad,
5,35,11533 L 2R, 13, 108
33,31,3@ 2@s, 132, 3138 &
213,326, E‘ﬂi
123 DHTH Sﬁélﬂa ?E
72,28 e
?5,13,125 33,88, aéfgaé

i3 DARTA &3
128,84 .28 ,244, 125,33 .8, 72,

S:"Plgacep mait

MNEXT &

EE_...i i1 L35, 1

234, EB?}.
2R9,17.31,2,2
SRALR,AR 158,553,115,

ad 125;33,1
2238 L2B8,330 106,03
i é-,_hﬂaﬂ?e 2RE.2

A3, 64,72,

é 1§s Aa,a%

S.33. =

E,33, 95 ﬂﬁ =2

2@s5,244, d25,
55355028

JO5, 84,285,313, 125 .33

o |
fcantinued an next page) l

mnemonics that achieve this are shown in
figure 1. This machine code is entered above
RAMrop and is held in Data lines 70 to 140.

The second set of Data — thar is, lines 180
to 270 — is for the user-defined graphics. It is
the easiest way to set them up. First, the start
address of the user-defined graphics is found
by Peeking the system variable 23675/6, so It
is equally suitable for the 16K and 48K
Spectrum, and then all 168 bytes are entered,
starting from this address, in one For-Next
loop. It does seem rather long-winded to have
21 For-Next loops as suggested in the
Spectrum manual, when the addresses of the
user-defined graphics run consecutively.

Once the program has been entered it is
advisable to Save it before Running just in
case 4 wrong machine-code Dara entry has
been made which®may cause the program to
crash.

Your man moves at a speed of eight pixels
per second and so can outrun all the traffic,
but be careful not to hit traffic from behind.
Use 0 to move right, 9 to move left, and 1 to
move up.

A fanfare is played each time a home is filled
and 50 bonus points are given. Every time
four homes are filled an extra fanfare is played,
the homes empty, the speed increases — there
are three changes of speed — an extra random
position spider is added, and the game con-
tinues. The spiders incidentally move in both
directions. A maximum of 10 spiders can be
placed on the central island, but I have not

% managed that level myself yet.

Each time your man is hit he will flash for a
few seconds to the sound of a rising beep and
then fall back down the screen to the base line
to the sound of a falling beep. The men-
counter will be reduced by one. The sub-
routine for this flash and beep — lines 25 and
30 — has been placed at the start of the listing

| so that access time is reduced to a minimum.

The Spectrum searches through the listing
from the beginning each time a subroutine is
called and so, if placed at the end of the
program, it would rake longer to locate and
slow down the rate of flash and beep.

At the end of the game, when all men are
lost, you are given the option to replay or end.
If the N key is pressed then RAMtop will be
reset to 1ts normal value on both 16K and 48K
Spectrums and the program including user-
defined graphics will be erased from memory.
This is achieved in just one instruction

RANDOMISE USR 0

One last useful feature of the Spectrum is
used to detect a hit. This is shown in line 690
when Screen$ will return a string containing a
space if there is no traffic in the next “Print
man’’ position or an empty string if the next
Print position is a user-defined graphic or part
of a user-defined graphic.
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{continued from previous page)

244,125,281

149 BATH S, 95,684,205, 13,125,353
223,64, 205, 13,326 o3, 128 72,208
é§¢¢,125 BB,iqﬂ 72, EﬁﬁféﬁiijﬁfE

LFT a=PEEK 2R38575:25553PFEE 2

FDOR bh=2 TDO 333587
172 READ C: POKE b,c: NEXT h
1@ DATH 15,183,084, 157, P8, s, 4
@,316,108,64, 32,054 064 . 05540, 16
i8@a 'DATA 157,107 157,157 157 58
S.21,8,254, 264,584, 054 o5s . 255" &

g
soa DATA_2,248, 196, 195,254 254,
4%, 16, a¢,a¢ 36,156, 60, 00, 165, &6

158
3676
168

&

2ia bATA =&, ¢é 1¢ L1DA 50,5540
JI@B,1,2,4,127,127,2555, va, &

222 DATHA 23i®, 70,688,054 ,055,255,
208,8,8,31,035,38,. 407107 .50, &

238 DATA 127,127,157 ,127,255,28
5,2,1,254,254 ,054,254,254 . 255, 16

&

248 DATAH 96,41, 199,8,33,3,.0.8,9
B8 ,°55, 68, 68,255, 68, &

25 DRTA 0,04 .B5,142,.151, 368,16
.6, @, 68,170,241 ,233, 427, ,5,0

S6d DATH 18,185, 18,554, 64,531, 15,
7,.2,.8.8,.8,3&,2585, 2585, 0588

278 LATA 98,124 ,84, 128,127,255,
254.,.282,8,2,.%,2 18,63 258 . 2. 6.1
.155,240,2004 85 285 .t

280 PRINT AT 11,3 Do uyou want
ipstructions?” AT A3 .311;: 7 iwies";
AT 1S,11;"inie’

290 PAUSE @: IF IMKEYZ="uy"” THEN
GQ TO 380

285 GO TQ 47d

388 CoLS PRINT AT ©.131; "OBRJECT
PV Te guide 3 W acrots = Foad a
nd ar:ver,awoxd:ﬁg 3

- B e patrols the cepntiatl

izland.™

31 PRINT ~""There are & HOMES
i ke Fi{led. i.,e. g9a3prs in toap ¥
ENcCe St Bk

5328 PRINT ““"oOnce all 4 HOMES ar
e filled the =peed mill increase
s8N0 eXlra fE wiil bhe gdded g 1
he HOMES willempiyg.™

a3@& PRINT "°""AT 18.9; "Press 3T

ESy.”: PRAUSE @
LS?B CLa PRINT BT 7.231; CONTRD

o

375 PRINT - s

S

S88 PRINT JFLASH_1; HT il = U
FLASH ;' 3 4 &8 " FlLasy

ey FLHSH a, ", ‘FLASH 1 a-

=g PRINT RT 1&8,5; "Pres= any ke
4 in PLAY": PRLSE &

4ga BRIGHT 1: PAPER 5: BORDER =
418 LET hi=0

420 PRINT ?HPER 49T 1d.8; "

'
tives=585: LET =score=8: L

44@ POKE 12&25,2&3 POKE 2480,

281: POKE 3248%9.,.20

aS@ PRINT AT &LR; toneEn d; UEEEREEL
; PAPER 7;" v; PAPER 4 Tidhaibir
i PAPER 7;" ;' PRAPER 4; -mmmmmte
; PAPER 7:" ! PAPER 4. "iHrHRRE
; PAPER 7:" . PAPER 4. “tonm

455 IF home :>® THEN GD TD B&d

46@ PRINT PARAPER 4; INK L —
W -
PHIHT INK 77 et o

'iém pn:§§qznx 2;“" i, e a
Se8 PRINT INK ?,mfﬂ = e

51@ PRINT INK 1,75 ek

S2@ PRINT INK 7,7 oot feeneen
53R PRINT "g e, e,
540 ﬂgiNT PAPER 4 "Bt

558 PRINT PRPER B; INK 7;AT 211,

S6@ PRINT PAPER 4; INK 3;""ﬂk,&
s PRINT Pﬂﬁgn #®; INK ?;":————
S82 PRINT PAPER ©; INK S." &=
= - PRINT B ER &; Ihx P ta=me=
ST TEEESESssSs—om=EEm=="
B2l PRINT Pﬁﬂfﬂ B} Thik ¢.'?

13 PRINT PAPER &; INK 7;7"———=-—

=@ PRINT PRPER @&;
3@ PRINT PR 40 R e

xxxxx R RN NN RS- -

B4® PRINT PAPER 4;

BS@ PRINT PAPER 1:; INK 7:; " SCOR
E ";AT 21,11;" MEN "; PRPER S; T
MR B,tlves, PRAPER ; INK ;" HI-
SCORE

668@ LET xi1=20: LET ui=18: LET ™
2axi: LET w2=9

??ﬂ PﬂINT PRPER 38; IMNK S:°AT =1,

588 RANDOMIZE USSR 322

698 IF SCREENZ (x2, ge\ﬂ " THEHWN

GO TO 83|

TR LET a=x2- FOPB bh=25S TOH a5 o
D SUB 25: GO SUB 25: MNEXT b
FoBR FOR a=x2 TO 288 5TEP 2-
Uug 25: GO SUBR 25: NEXT =

748 LET tLives=iives-3i:r PRINT AT
El 16, Lives
m LET x2=28

?EE IF lLlives4>@ THEN &0 TO &8@
778 IF hixschorpe THEN BD TD 790
78@ LET hi=scosfe: PRINT AT 21,2

7ihi
79@ PRINT FLASH 1; PAPER 7:°AT 1
n GAME OUER

2 @
80@ PRINT AT 14.,@;"” Another aga

me 7 (gyles=s tn!n
540 IE ITNEEYS="n" THEN RANDO HIZ
THEN CC TO 8

E usRgp
4.3
s BT 21,7

S0 5

SB5@ IF INKEYSH:zx»"yurr
S68 PRINT PARPER B
i I R o

888 IF x2:¢>8 THEN SO TO 125&
89@ PRINT PRAFPER &; Ihk E,PT ks
yi;* ": PRINT AT xX2.,42;"%"
S RESTORE SZ2@R
Qi@ FOR a=1 TO &: RERD b, BEFE
P h,tc: MEXT =
s22a DRTH .3,3131,.31,33, =8,18, .05,
11, .85, 15,,Bsf11,,0q iEljfEQ
SER LET homezshomEe+i: LET scores=
Score+5@: PRINT AT 21,7;score
Q5@ IF hoame 41 >INT fhﬁmefil THE
M G0 TDO 882
958 IF haome=4 THEN POERKE 32425,
970 IF haome=8 THEM POKE I2452,0
98@ IF home=12 THEHN POKE 224869,
&
985 IF hope>»38 THEM GO TO 458
S9R LET a=RNDx31
igat LET a=as+i
1985 IF a>31 THEN LET a=0
il IF SCREENS {(A®@.a)="" THEMN OC
2 TO 1ad
iz JIF SCREEMNS t(i1@,a+l)1=" THEN
GO TO 126
138 PRINT PAPER 4 HT ig R i
1@35 RESTORE o2@- a=1? ?ﬂ a:
READ bh,c: EBEEP b;c- NEXT
il1g4a TD SR
1g$ﬁipnrﬂf PRPER 8; IMK S:8T x2.
o
i858 LET x1l1=x2: LET % =42
%3?9 IF INKEY$<ta"1" HEM GO TO 1
f e
188 BEEPRP QBL,BB
i1gsea LET Wé-w —2: 1LET scorfe==scor
e+5S: PRINT AT 2i,7;=care
i1ia@@ LET E=BE+EINKE?§=“B" ANDG Yy
2{-}31) T .E\"‘*:"B" ‘ﬁ;‘-{ 32
1110 GO TO s7@
RE = HI = pip QP = fadg
CoE = g JuxL = gig aRs
= = A 5 g “aall
c = % N = & Tu = = W
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HOWTOGROW UP TOAREALGOMPUTER

TECMEER Tl
Ifyou’re enthusiastic about microcomputing, sooner or later you'll ask Look at the choice you have: Al LIL A L
vourseifthe question . .. “wwhere do |go from here?” PERSONA — Aninterface module 1o enable an ORGANIC

This is particulaty true ifyouowna  MICROIO grow on the ZXE!

mmgr::‘::::.r:;mkagea : microwith limited expansion and ;‘é‘l':;‘:; EI‘;“{ é’éé}”ﬂ@“‘l ::" g dewvice to extend the address space of the
PERICON — ?r?{:dzwsajre geptereloptions... ke RAM 08 — Alow cost, low power memoiy expandable flom 2K (o 8K
: ! RAM 16— 16K Add on memanyat remarkabby o cost
MNowyourquestioncan RAM &4 — A TRUE 64K Add on memany
be answered in three DROM — Liitra kv powwer memony backed by rechargeable batteny for non-
shior words: volatile sicrage of programs and data
BASICARE MICRO TOOLKIT — A module fully socketed (o take up to BK Dyies of unlites in
SYSTEMS EPROM/ROM
BASICARE arethe PERICON a — A general puipose, user programimable device prowviding 24 ines

of input/output.

inveritors, cevelopets ond PERICON b — /4 lines of heaw duty output to access and control the outside

rmanufacturers of a totally

¢ e "As space is limited to
LITIACILIC l'ﬂﬂal;;:'(.r.lr‘l'lputli‘lg PERICON ¢ — A rmoduie 1o dmve B0 colLmn pringenaath dezcribe BASICARE
upgracie system. Centronics iype parallel inerface products, we
It's the sotof systern USERFONT option — Liser dlefinable characters available e Proguced 2 hully
others have drearned fer RAM 08, DROM and TOOLKT

about ... aseresof Of course, there's lots more BASICARE Modules Immh'q“:‘::aﬁnq)P'EmL
mm separate modules that under development including joysticks, EFROM
compurter. perfomm awhole mnge of microcomputing functions Programimer, Floppy Disc Controller and mtich more.

that simphy (and firmiy] stack together. BASICARE is the sort of system that GROWS

IFyou're confused. .. donmthe. .. youonly have tothinkof itinterms of  wWhenyougrow .. and remember when you
the way Hi-Fl equiprment has evohved, change your ricro, vouwill be able to change 1o

You by the hardware youwant and add to the systeml Eachmodule 8 PERSONA unit 1o suit your new equipment!
rmay have a separate function or integrate functions. And when you want In short, BASICARE will serve you | Howrg {
more.. . . youadd morel forever. .. no matter | THE Mfﬁn?f;'ff,’m f

Inshort you can develop a whole range of harchware options that fit how big you want to grow! | icro |
tegetherto forma complete package. .. “Computing ™ in the real sense e e e P T e e e :
of rh(-_‘ chrdI l_"-‘:;"'.&ﬂtq'r:.l\vl:.&.m ;.-)'s I;f‘\,lu TR }}';-I'i.':\ =L erIl?\ll ittt e
And what a package!

Apart from it's good looks and stability undenworking conditions, | Ll |
BASICARE MICRO SYSTEMS offers a fantastic range of micro options.for Adkiress
2@ users. | NI & £35.98 OO © £2330

Of course, such a system needs a staring point from RAME [74] 1 £28.50 PERCOMA @ E27.90
which o expand. The heart of BASICARE'S systermiis a RAMIE @ E26.75 PERCONE @ €33.75
Lnique cormpuier interface wiich we call PERSOMNA. ‘ P BASICARE = ﬂwﬂu::igﬁ;@::; :: |

This one unit sSimply plugs into your ZX81 withour ‘ At 3% for RALIR 6 6,50, Ak 2K for DROM & £7.50
medification and acts as the “brains” of the whole Alll prices include VAT, pottage and packing in the
Operatloﬂ. uk.[w_?m;nm-tm 15% For turface mail].

Pt inciay 10 BASICARE WACROSYSTENS LTD. DeptYe
SYSTEM % Drycien Covt Loncon SEN A or Phors DI- 735 408
AU e e e

Thereafter you choose how youwant to expand
your micro by simply plugging-in more modules.
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THE FLEXIBLE COMPUTER SYSTEM FOR THE FUTURE

How can Tangerine promise you a
professional computer for only £99.957
Because, unlike most computer builders,
we have designed the U.L.A. ourselves.

.. -

This makes the ORIC-1 substantially more
reliable and versatile to work with and
what's more, at £99.95, you geta

professional system well below the price of

E] * A

®
A
l

'lh‘ E FI

(Please allow 28 days for delivery)

Subject to availability

Order your ORIC-1 direct from the demgners

‘BY POST: You can pay by cheque, postal
order, ACCESS - BARCLAYCARD-VISA

NGERINE

d, Visa Mo

If you require a VAT receipt please tick ||
TANGERINE CO

MPUTER SYSTEMS LTD. 3 ClubMews, Ely C

BY PHONE: Just ring our telesales number _
ELY (0353) 2271/2/3/4

ir brochure D

2 me a ful
s CGBT 4NV

all leading manufacturers.

We can give you prompt service, quality,
reliability and full technical backup: The
ORIC Computer System will guarantee you
that and more:

@ 8 colour graphic display (8 foreground + 8
background)

@ 40 character by 28 line colour text display

@ High resolution graphics (240/200 pixels)
240 across screen, 200 down

~{ . @96 User defined graphics symbols

® Microsoft BASIC software

@ 6 octaves of music with Hi-Fi output and
4 preset sound effects = Shoot, Explode,
Ping, Zap

@ Centronics printer interface (compatible”
with a whole range of standard printers)

@ Optional Communications Modem
{allowing access to 200,000 pages of
Prestel and direct link with other computers)

@ Typewriter style keyboard
@ Professionally written user manual by

- well-known computer authors

® Oric Owner Magazine included with each
ORIC 1 purchased

@® Tan-Forth supplied free with every mail
order 48K Model

® Extended Basic (BBC etc) available soon

@ Full range of business and leisure software
coming shortly.




Here is the rest of the program
required to put a spring in the step
of Stuart Nicholls" Happy Hopper.
Good luck with your ZX games.

1OPPER

16775

16819

16840

16858

16874

OF 00
7E
FE 97
28 1F
F&
06 13
23
7E
2B
77
23

2B

10 F9

F1

18 04

0c

3A 3C 40

CD a7 41

24 3D 40
34 26 40
FE DF
20003
2B

18 22

FE F7
2003

23

18 18
RE FO
2017
ED 52
ES

FROGGER (moving graphics)

LD C, 00
LD A, [HL)
L
JRZ +31
PUSH AF
LD B, 13
INC HL
LD A, (HL)
DEC HL
LDiHL), A
INC HL
DJINZ -7
POP AF
LI{HL], A
ADD HL, DE
LD A, (HL}
CP g7

JRZ +13
PUSH AF
LD B, 13
DEC HL
LD A, (HL)
INC HL
LD{HL), &
DEC HL
DJUMNZ -7
FPOF AF
JR +4
INC C

LD A, [16444)
LD{HL},A
RET

LD HLID-FILE]
INC HL
LD DE 00 15

ADD HL, DE
CALL SUB 16775
DEC C

JRZ (To 16753)
ADD HL, DE
CALL SUB 16775
DEC C

JRZ (To 16753)

LD HL {D-Filel
LD A; (HL)
CP 97

JRZ +3

INC HL

JR -8

LD A (16444)
LD{HL), A

LD HL (D-File)
INC HL

LD B, 06
ADD HL, DE
DJNZ -3
CALL 16701
ADD HL, DE
CALL 18701

LD HL.{16445/6)
LD A, (16422}
CP DF

JRNE +3

DEC HL

JR (16921)
CPF?

JRMNZ +3

INC HL

JRMZ (16521}
SBC HL, DE
PUSH HL

Rali left/right subroutine.

A check is make at start of each

line to see if the frog will roll off the
screen. If it does, then a jump is made
1o miss out the roll sequence.

The background character occupied by the
frog is then found and used to erase

the frog. Also C is increased to 1 50

that @ check can be make that the
subroutine has been skipped,

Increase value of C to 1

Get cccupied square character and
print over frog.

Return from subrouting,

Start of moving graphics routing
Get start of D-File.

LD DE with 21 — DE is

not altered from this

value during program, and move to row 2
Roll this row left and next row right.
Check to see if Ca= 1

if yes, goto 16753

Move down one line.

Roll row left and next row right.

Check tosea if C=1,

if yes, goto 16753,

Move along display until frog'is
found. When found erase it with
character stored at 16444, Then
store D-file position of frog at
16445/6. Remove the frog from

the display before rolling the road
otherwise the frog will move with the
traffic.

Get start of road 6 lines down.

Call rall left/right
Maove to next line
Call roll left/right.
There is no need for a check that C 1
as frog has been removed from display.

Load HL with frog position.
Load A with “last key high™
Value if key is 5"

I 5 then decrease HL

Value if key is 8

If B then increass HL

Value if key is 0

If O then move 1 line.
Store new position of frog.

168901 24 0C 40
01 ED 00
(1.2}

7E

aCc

FE AB
2005

36 8C
2B

18 F&

T

16920 E1
7E
FE 76
2004
24 30D 40
7E
FE 17
2010
36 AD
16836 2A 0C 40
23
7E
FE 76
C8
FE 17
20 F7
18 10

FE 80
281C
FE 83
2818
FE 1C
2814
FE 08
28 10

1696E  F5
36 17

11 00 10
1B
TA
BC
Z+*FB
F1
77
c3Tia
16982 32 3C 40
36 97
16987 2A0C 49
01 F7 00
09
7E
AT
20 0B
06 03
23
36 8C
10 FB
[os: ]
3D
FE 9B
2006
36 A5
2B
18 EA
77
177 110030
1B
T8
B3
20 FB

17025 C3 B3 41

LD HL{D-File}
LD BC 00 ED
ADD HL, BC
LD A THLY
INC A

CP AB
JRANZ +5
LD{HL), 8C
DEC HL

JR -11
LD{HL), A

FOP HL

LD AlHL}

CP 76

JRNZ +4

LD HL{156446/6}
LD AL (HL)

CP 17

JRNZ +16
LD{HL), AD

LD HL{D-File)
INC HL

LD A[HL]

CP 76

RETZ

CP 7

JRNE -7

JR +18

CP 80
JRZ (16982]
CP 83
JRZ (16282}
CFP 1C
JRZ {16582)
CP 08
JRZ (168820

PLISH AF
LD{HL}, 17

LD DE, 1000
DEC DE

LD A D
ORE

JRNZ -5
POP AF
LDIHLY A
JP (167531

LD{16444) A
LD{HL) 97

LD HL (D-File)
LD BC, 00 F7
ADD HL, BC
LD AfHL)
ADD A
JRNZ +8
LD B, 03
INC HL
LD{HL) 8¢
DJNZ -5

RET

DEC A
CPoB

JRNZ +5
LD{HL), AS
DEC HL

JR =22
LDIHL), A

LD DE, 30 00
DEC DE

LD A.D
ORE

JRNZ —5

JEP 16819

Increase score routing. Used only
when frog moves up.

Get store new frog position
Check that it is not off screen.

If not, then check new position
If it is off screen then get ongnal
position and check it.

Check if home

If home then print H.

Check top row to seeif all home
bases are filled, if yes then return

to Basic. If * is found, then

jump 1o dual-purpose delay at 16366,

Check new frog position for safe
squares that is road logs lily or
kerbs, and if any of these then
proceed to 16882,

Dead frog/home delay

Print an * in place frog/ found unfilled
heme position
Delay loop

Get original square character.
Print it.
Start again with frog at baseline

Store new square value before
averprinting frog.

Decrease time routing as in
demonstration program except that
numbers are in inverse video,

Delay loop governs speed of game,
to increase speed, reduce value of DE

GOTO 16819 — start of routine,
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10 REM A-MAZ-ING COPYRIGHT K & S MAZE GAMES — a well-established part of
gglégrg?gn;gw home compurer tradition — offer endless
100 CLS:PRINT@224, "TIME®, . Moygs | | Scope for imagination in programming, as well
v, "FOODT, , "MONEY™ as hours of frustration in the playing. You are
110 X=U-99:Y=U+00:2=Y-X:FORA=0TO always sure that if you try just once more you

%Z STEP32:FORC=0TO6:PRINTE (A+C) will succeed. The scenarios of maze-type
» CHR4 (B{X+A+C)) :NEXTC,A:PRINTE26

adventure games are many and varied but the

‘?ég T=(INT(TIMER/S0))-TFT>UF THE principles are usually very similar. They may
N12000ELSEPRINTE230,T:PRINTE294, | | D€ lexr-only or they may give you a graphic
F:PRINTE@326,M0 indication of your whereabouts and the con-

130 A=JOYSTK(O):AA=JOYSTE(1):IFA sequences of your actions. Your view is gener-
>TOANDA<SOANDAA> 1OANDAA<S50THEN12 a]]__v limited to your immediate surr()undings’

?M} M=Mi1:P=F-1:TFP<{THEN13000 and the_perils you may have to face are many
150 TFA<10THENV=U=32 e panic Y -
160 IFA>SOTHENV=U+32 The principles of maze construction and the
170 IFAA>S0THENV=U-1 main running routine given here are of general |
180 IFAA<10THERV=U+1 application, whilst the consequence routines
;gg ;fﬁ;:i:;:ﬁiﬁgﬁ;gw:PRINT83 give examples or the sort of effects you can
BL,mm:20T01 '1 i pmdu-::c with a lirtle effore.

210 IFU=0 THEN11000 The toral program given requires that you
220 IFB(V)=128THENPRINTEH4,"HO W | | escape from the maze with as much money as
AYM:S0UNDT,5:6G0T0110 possible, and preferably rescue the dragon

230 IFB(V)=144THEN14000 e - .
240 IFB(V)=100THENPRINT8384,ncoy | | from St Clair at the same time, before you run

GRATULATIONS®,,"YOU HAVE FOUND T | | out of time or food, and before you are eaten
HE DRAGON":¥U=117:G0T0200 by a troll or a giant spider.

250 IFB(V)<145THEN110 If you only enter lines 20-260 and from
260 ONULBLV) =143 ) (1560701000 2000 10000-10110 you can dream up your own con- |

43000, 4000,5000,6000,7000 : =l
1000 F=F+50:PRINTE8Y, "FoOD™;SouN | | Sequence subroutines and amaze yourself with

D150,5:G0T0200 your own ingenuiry.

2000 MO=MO+50:PRINTEABY, "MONEY":5 A simple method of setting up a maze on the
Ul Iuih s (e Dragon is to use a variable array. The text
200D RDATAS 100100 9 0 600, 100 nEa ) screen contains 512 print positions, so this s a
+541:721:3,2,8,2,5,2,6,2,7:2,0,3 R b e : L
»1+3124353,31753,8,359:3,10,3,3, | | onvenent number tofideal with. Life is
B4, b,5,0,6,0,7,4 actually simpler if the array is rather bigger
3010 DATA3,5,4,5,5,5,6,5,7,5,3,6| | than this, and adding an extra three lines at the
-l‘-‘5'5'2-i-g'2*5'3'7"‘+T'3=7'2+7 top and bottom gives a total of 672 for the
DR e (U T B LT array. Of course, various items also need o be
2 T09:1,10,2,10,3,10,4,10,6,10,7. | & : :
10.8,10,9,10,1,11:2.11:3.71.4,11 included in appropriate numbers. The array
7B 11:7,11,8,11,9,11 and its contents are dealt with in the routine at
3020 C=RND(8):CL50:FORN=1T065:RE | 10000, |
ADX, T SET(X, Y, C) s NEXT : RESTORE Line 10020 sets up the variables: Al is the
3030 FORN=1T020:SET(0,2,C):SET(1 e SA3 R
0,2,C):FORZ=1T050:KEXTZ: RESET (0, | | ArTaY S12€; fe IS e sCreen start; A3 is the |
2) :RESET(10,2) :FORZ=1TO50:NEXTZ: | [ screen end; A4 is the screen size; A5 is the

SET(0,4,C):SET(10,4,C):FORZ=1T05 | [ number of blocked paths; A6 is the number of
0:RESET(0C;4):RESET{10,4) :FORZ=1T i;emg; AT 1‘-5 T.'hf.' number ﬂfspacc Warps; MO 15

050:NEXTZ - TIP3 . AL .
3040 PRINTE22%,"Y0U HAVE MET A T i?'f,‘i“""_“:“"u is the time allowed; F is food;
ROLL","WITH A PASSION FOR MONEY| T UL s

" Line 10030 sets up the array and fills it with

3050 PRINTE320,"UNLESS YOU GIVE CHR$(128) — black. Line 10040 inserts AS

giM $100™,"HE WILL EAT YOU!!":NE (450) green — CHRS$(143) — pathways at

3060 PRINTEZ2H 41 ssssssss i PRINTE random. Line 10050 inserts !'t_l’}{‘i{)} ranc_]omly— e ]
224,"Y0U HAVE 4$":MO coloured blocks at random. Line 10060 inserts .
3070 IFMO>99THEN3100 AT (50 space warps — CHRS(144) — but still 1
3080 SET(0D,2,C):SET({10,2,C) black, at random.

gc}g? b Eg:g= Hg:g f:g:?;‘;ggé??;{ ’31} Line 10070 resets the bottom but one line to

INEXTM:PRINTE384, "THE TROLL Just| | STEem fo give you a chance to csca;?t. Line

ATE YOUM™:SOUND1,1:NEXTN:RUN 1.00‘30 sets the way out — O — on the bottom

3100 SET(0,4,C):SET(10,4,C) line, and sets you — U — and the dragon — D

3110 MO=MO-100:PRINTE352,"YOU HA| | — in random start positions. Line 10090 4020 PORC=0TO1:DRAMMC"+STR$(C):D
o oyoved TO PAY THE TROLL™:PRINT| | checks that you can move in your first turn RAWMRUND12R6ND12R6FUDEUSHAR6FLDE
€304, 10U NOY HAVE. 47 ;HO, PLEET and if not, redraws the maze, Line 10100 prints USHUL26ND12L6ND12L6GUDEUSESLEGAD
3120 FORN=1TO20:RESET(6,8) :RESET 2 : S BUBELR22":IFC=0THENSOUND(N®15),N
(6,9):RESET(6,10) :RESET(6,11) :RE the maze on the screen. Line 10110 clears the .

SET(7,11):RESET(8,11):RESET(8,12 low- and high-resolution screens and sets the ::gig gf;ic;21;532225:$g:ngggﬁ i
}:SET(B,8,C):8ET(8,9,C):5ET(9.8, | | internal timer to zero then leads back to the : 2

C):SET(9,9,¢) S e ARnE e CKYI":PRINT@224,"THE DRAGON FRIE
3130 FORZ=1TOS0:NEXTZ:SET(6,8,C) ; D THE SPIDERI":FORN=1TO3000:NEXT

SSET(6.9,C) SET(6,10,C) :SET(6. 11 This routine is at the beginning of the -COT0200
+C):SET(T,11,C):SET(8,11,C):SET( || program so that it is executed as rapidly as %050 LU=RND(10):IFLU<5THEN4070
B,12,C) :RESET(8,8) :RESET(8,9) :RE| | possible. The speed of Dragon Basic is such : n
SET(9,8):RESET(9,9) :NEXTN:GOTO10 hat this : ks al [ 4060 CLS2:PRINTE128,"YOU WERE LU
o thar t J:aup:l:!atf: routine works almost as fast as CKYI":PRINTE192,"THE SPIDER COUL
K000 PCLS:PMODE3,1:SCREENT,O you can think what to do nexr. DN'T STAND THE TASTE OF YOUIMm:
4010 FORN=1TO16:DRAWMCLN :DRAWTST Line 110 looks at the three lines above and FORN=10TO250STEP2:SOUNDN, 1 :NEXT:
+STR$(N) :DRAW"AOL18HYUSELR36FLDY | | below your present position, prints out the GOTO100
GHL18C2BM-4,-5LHUERFDGLBM+B.+0LH| | contents of the array for a small distance — C 4070 CLSO:PRINTE@128,"WHAT DOES I

UERFDGLBM=3 ,+5"

— either side and above and below your
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MACHINE:

T FEEL LIEE INSIDE A GIANT SPIDE
R2":PRINT@256,"HARD LUCKI":FORN=
10TO200STEP10:SOUNDN,2:NEXT:RUN
5000 XX=INT(RND(O)):PCLS(RND(4)®*
(XX+1)):PMODE3, 1:S5CREEN1,XX

5010 FORN=1TO150STEPY:CIRCLE(128
»96), N, (RND(L4)*#(XX+1)),N/300:500
NDN,1:NEXT

5020 CLS(RND{8)):PRINTE192,"Y0OU
HAVE ESCAPED FROM THE","WHIRLPOO
L BUT YOU LOST:",

5030 LM=RND(0):LF=RND(O):PRINT,I
NT(MO®LM) ; "MONEY", ,INT(F®LF);"FO
OD" :FORN=1TO5000:NEXT

5040 MO=MO-INT(MO®LM):F=F-INT(F*
LF):GOTO100

6000 CLSH:FORN=1TO32:PRINTCHR&(1

85); :NEXT:PRINTE32,"I'M 5T CLAIR
AND I'LL KILL"™,"ANYONE WHO HELP

S THAT DRAGON!!"; :FORN=1TO32:PRI

DRAGON

Although it's a full game in itself, you
can base new subterranean epics on

Keith and Steven Brain's maze.

| position and prints the move number — M.

Line 120 checks if time is up and, if not, prints
the time, T; food, F; and money, MO.

Line 130 checks that the joystick is not
centred. Line 140 updates the move and food
counters and checks for starvation. Lines
150-180 calculate your next position. Line 190
checks if the pathway chosen is clear and, if so,
line 200 updates your position. Line 210
checks for the exit, 220 for a blocked pathway,
and 230 for a space warp.

Space warps are difficult to avoid, as CHRS
(144) looks exactly the same as CHR§(128).
They can be avoided by not bumping against
the walls, but sometimes you need to be able
to find one to get out of a dead end. Line 240
reports the dragon and converts you into an
inverse U. Line 260 directs the program to the
various routines dealing with coloured blocks.

The alternative lines 130, 150-180 use the
cursor keys in place of a joystick, but we think
this makes it too easy as you do not have to
remember to centre the joystick to avoid re-
entering a disastrous routine.

The routines at 1000 and 2000 simply
increase your food and money, and delete
these items from the array.

The Troll routine at 3000 uses a mixture of
text and low-resolution graphics, and checks
for money. Note thar data must be restored
after use, and that you only need to erase and
reconstruct parts which move,

The Spider routine at 4000 uses high-
resolution graphics and a scaled draw

command. Dragons fry spiders, otherwise you |

have a 50:50 chance of escaping. Note that
only the legs are erased — drawn in back-
ground colour — and redrawn for each move,
and that the dragon is detected by YU being
inverse.

The whirlpool routine at 5000 uses the
circle command and both sereens — XX =INT
(RAND(0) — and loses you a random pro-
portion of your food and money.

The St Clair routine at 6000 checks for the
dragon, which he does not like.

The seeing storie at 7000 quickly prints out
the whole maze, and the final successful status
report is at 11000,

Failure due to time is reported by 12000,
and due to starvation ar 13000. Finally the
space warp routine at 14000 displays a space
warp of random length, of random colours,
and at a random angle. It can move you any-
where in the maze. il

HTICHR$(185);: :NEXT:IFYU=11TTHENGOD
20
6010 FRINT@320,"Y0U MUST TELL ME
IF YOO SEE HIM":FORN=1TO05000:NE
XT:G0T0100
6020 PRINTE288,"DEATH TO ALL YOU
DRAGON LOVERS!"™,,"3T CLAIR?":FO
RM=1TO3:FORN=100TO1STEP-5:SOUNDN
+MINEXTN,M: RUN
7000 CLS2:PRINTE822Y4,"THE SEEING
STONE WILL GIVE YOU","A BRIEF GL
IMPSE OF THE MAZE":FORN=1TO1000:
HEXT
T010 CLSO:FORN=97TO5T6:PRINTCHRS
[(B(N)); :NEXT:FORN=1T0250: NEXT:CL
S:GO0TO100
10000 CLS:PRINT"™ MAZE UNDER
ONSTRUCTION™,,»"™ ";CHR$(E85) ;"=
oUm ,CHR4{100) ;"= DRAGON™,,," ";
HR$(117) ;"= YOU + DRAGONT,,,,,"
":CHR$(159) ;"= FOOD",CHR$(175);"
= MONEYW",,,
10010 PRINT"™ ";CHR$(191):"= TROL
L®,CHR${Z07) ;"= SPIDER™.,."™ ";CH
R$(223) ;"= HHIRLPOOL“.CHRS{EEQJ;
m= ST CLAIR",," ":CHR$(255);"= S
EEING STONE™
10020 A1=hT2:A2=97:A3=5T6H:A4=ULT
cAS=U50:A6=50:AT=50:HO0=100:0F=10
00 :F=B00:YU=85
10030 DIMB(A1):FORA=1TOAT:B(A)=1
28 :HEXT:SO0UND1,1
10040 FORA=1TOAS:B{(RND(O)®AL+A2)
=143 :NEXT:S0UND10.1
10050 FORA=1TOAG:B{(RND(O)®A4+A2)
=(RND(T)®16)+143 :NEXT:S00ND20,1
10060 FORA=1TOAT:B(RNDI(O)®AL+AZ)
=144 :HNEXT:50UND30, 1
10070 FORA=513TOS4L:B(A)=143 :NEX
T:S0UNDYO, 1
10080 O=5U45+RND(29) :B(O)=143:U=R
ND{AY)+A2:B(U)=YU:D=RND(A4}+AZ:B
(D)=100:S0UND50, 1
10090 IFB(U+1)=1430RB(U=-1)=1430R
B{U+32)=1430RB(U-32)=143THEN1010
OELSESOQUND1,10:RUN
10100 CLSO:FORA=AZ2 TO A3:FPRINTCH
R${B(A)); :HNEXT
10110 FORA=1TO1000:NEXT:CLS:PCLS
:TIMER=0:GOTO100
11000 CLS(RND(8)}):PRINTE96,"CONG
RATULATIONS - ¥YOU ESCAPEDI™,,,"Y
0U TODKE"M"MOVES"™,.,"YOU HAD:".MO
:"DOLLARS™, ,F;"FOOD",, (UP=T);"TI
ME LEFT"
11010 IFYU=117TTHENPRINTE384, "AND
YOU HAD THE DRAGON WITH YOoUl®
11020 FORN=1TO8000:NEXT:RUN
12000 CLSO:PRINTE224,"Y0U RAN O
T OF TIMEI",,,"THIS IS THE END C
F YOUR UNIVERSE":FORN=1TO1000:NE
XT:CLS0:FORN=250T0O1STEP=1:S0UNDN
»1:NEXT:RUN
13000 CLSO:PRINTE22Y4,PY0U STARVE
D TO DEATH!n",,, "BETTER LUCKE IN ¥
OQUR"™,"NEXT REINCARNATION!I":S0OUN
D1:.50: RUN
14000 PCLS(RND(4)):PMODE3,1:3CRE
EN1;0:FORNM=1TO(RND(4)) :FORN=1TO
G2STEPHNM:DRAWMS"+STR4(N) :DRAWRCYH
+STR$(RND(3) ) :DRAWTBM-6,+8U16R12
D16L12BM128,96" : SOUND(NM®N), 1:HE
XTH:DRAWPA"+STR$(RND(2) ) :NEXTHM
14010 B(U)=143:0= RND{H31}+128 B
U)=YU:Vv=0
14020 CLSU.FGRN=9?T05?6.PRIHTCHR
$(B(N)); :NEXTN:FORN=1TO500:NEXTN
:CLE:GOTO100

c
I
c

alternative linea for use
of cursor keys instead of
a joystick for movement

130 I4=INKEY4$:IFI$=""THEN130ELSE
I=ASC(I$)

150 IFI=94THENV=U-32

160 IFI=10THENV=U+32

170 IFI=BTHENV=U-1

180 IFI=9THENV=U+1
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LoGo 1S A computer language and a powerful |
educational tool. It has many of the character-
1stics of the almost synonymous Lego, insofar
as Logo provides a small number of basic
building blocks. The blocks can be pur
together very easily to produce complicated
results.

Logo has no formal syllabus or correct
methods. The emphasis is not on learning the
facts about Logo, but learning abour thought
processes that can be extended to other
situations. Seymour Papert in Mindstorms
gives an example of extending Logo idess to
juggling; a skill that I was able to learn in 30
minutes after reading his analysis.

Allowing a child to explore a Logo system
by exploring his or her own ideas and being
rewarded by feelings of creative and aesthetic
achievement uses the most powerful motivating
forces. Most educational software is much
more conservative, relying on practice rather
than creatvity and producing external
rewards.

As a computer language a full version of
Logo should provide the minimal features of a
high-level language: loop structures, decision-
branching and editing facilities; in addition, a
full Logo includes powerful features such as
list-processing and recursive functions.

Logo, like Lisp and Forth, is a threaded
interpretative language. It provides a small
number of system commands which, when
referenced, call short machine-code sub-
routines. The systems commands can be
linked together to give a user-defined
command which can then be included within a
further defined command.

One of the advantages of using Logo as an
introductory computer language is that the
structuring of programs in Basic follows
naturally from this experience. The problems |
of spagherti programming are avoided.

Full implementations of the Logo language
are rare and expensive. The TI-99/4 version
costs £60 and the BBC version is reported to
cost £55. It is much more usual to find a subset
of Logo commands and facilities related only
to controlling a screen object called a turtle.
This limited system is known as graphics
Logo or turtle talk.

In this program the routines to control the
screen are controlled by Basic subroutines.
The program also does not allow procedures
to be defined with a parameter but does
support very powerful use of the Logo vari-
ables which can produce the same effect.
Designed for use by children, the system is
very user-friendly and almost crash-proof. It
has been well-tested with groups of children
and does provide an effective Logo environ-
ment. If your seven-year-old cannot handle
Basic, try this instead. You may not need a
secondary school if vou do.

Commands are given to the system either by
using one of the system command mnemonics
in table 1 or by giving one of the defined com-
mands. If a system command is given, it may
Or may not require a parameter. Numeric para-
meters can be given either as a number or as a
term that includes the system variables NM,
TR, SZ.

Numeric parameters can be evaluated by the
Basic Eval function. If the Ewval function is

used with a parameter string that cannot be

B4 YOUR COMPUTER, JANUARY 1383

TURNING !

Turtle graphics are the family of drawing routines
at the heart of Logo. Fintan Culwin presents
a full turtle program for the BBC Micro.

evaluated, an error condition is produced rhar
crashes the system down to its lowest level,

A string parameter is the name of a com-
mand; for memory efficiency it should not be
longer than eight characters. System com-
mands have to be given to the system as
MNEMOnIc Space parameters.

Clear Screen clears the screen, resets
the angle to 0 and homes the cursor
to the centre of the screen. Pen
Up and Pen Down set trace
output from the cursor
off and on. Fill and End
Fill fills the areas in the
same way as Plot in BBC
Basic, starting with the second
point after Fill is called. Cursor
On and Off switch the cursor on
and off. Long procedures can be
speeded up significantly by turning
the cursor off,

Quit allows you to leave the system to
store definitions on tape. The definitions
are stored as strings — this is exactly the
situation where the most cassette-filing system
errors occur so make sure you have your CFS
patch in when you use it.

Cursor Right and Down move the cursor
around the screen. Use negative parameters to
move left or up. Right and Left turn rotate the
cursor clockwise and anti-clockwise respect-
ively. Angle sets the cursor to a definite
value. Forward and Backwards
move the cursor with
appropriate




4 REM VER AYC

= OM ERRDR GOTO 2580

28 PROCINT

5@ HODE 7

88 CLSIFORNX=8 TO 1:PRINTTAB {15, N6) CHRELED; CHRELEL | "HYLDE s PRINTTAB 1T, N
AAZITREFITVINEXT

59 PRINTTABCE, 71; "D0 YOU WANT TO INPUT DEFIMITIONS FROM A TARE {Y¥/H) 7

&8 R=GET:IF (R<>7H AND R{ET) THEM &9 ELSE IF R=7B THEM 158

&% PRINT=FUT DATA TRPE IN RECORDER™® “AMD FRESS F.":REFEATIUNTIL GET=8@

78 en=0PENIN ("MYLOGS" )

88 INPUTEcH,DT

%@ FORN=1 TO DT

198 INFUTMch, DTSN, @)

118 INPUTRECH, DTSN, 13

128 PRINTDT® (N, 9, DTSN, I

138 MEXT

148 CLOSENCH

158 HODE 4

168 PROCEDR: FLOTA, 548, 412: BOSUB 2198

178 REFEAT
| ie@ FROCINP

199 CM=Vi:CH=UZ: IF CHCI88 THEN PROCACT LGN, CH, V)

208 DS(@)=STRE{CNI+" "+STRE(CH}+~ "+STRE(AG)

218 VDU 7

PIBAXL=AN LAY L=AY L GA 1 =GA A= (2S48 {PEITE) ) +TRIIF : AY= (256F (PLIIC0) )+ PLEI0: BA=
AG

3@ NHD=NM: TRO=TRISI0=E5T

248 IF ON3 1988 THEM CN=CN—18@¢:5Ce0: 55.08) =DT$ (CN, 1} : REFEAT: PROCEX: UNTIL SC<

258 UNTIL Dl=i

248 MDDET: FRINTDO YOU WANT TO SAVE THIS VERBION 7

ZTEA=GET: IF (A >7E AND A<>EF) THEN 278 ELSEIF A=TE THEN J89

Z8@ PRINT=FUT BLANE TAFE IN RECORDER"® "AND PRESE R.“:REPEAT:UNTIL GET=8Z
208 ch=0PENDUT { “"HYLOGS" )

-

trage output in the direction of the current
angle.

Repeat and Next define a repeat loop.
Define and End Define delineate a user-
defined command. Delete removes a defined
command from the system. Describe describes
a defined command. Edit allows editing of a
command, each term of a command is pre-
sented with options of Entering that term,
Deleting that term, replacing that term, Insert-

ing a term before the presented term or |
abandoning the definition. A useful way of |

turning the screen off while defining a
command is to define the command without
any terms, then insert the definition using the
editor.

System lists the system command available,
List lists the defined commands. Undo
attempts to undo the last command given.
Value lists the wvalues of the three Logo
variables Mumber, Turn and Size.

I8¢ PRINTEcHh, DT
Z1@ FORN=1 TO DT
3208 PRINTECh, DTE(N,8)
38 PRINTHCh, DTS(N, 1)

358 NEXT
THd CLOSENch
388 IFE 15 @

Ea4@ PRINTDTS (N, @) DTSN, 1)

9@ PRINT DO YOU WANT TO GO BACK TO THE FROGRAM 7"

fcontinued befow)

TURTLE

Now for the program and, to paraphrase
Arthur Dent, do not panic. Although the
program is 10K of listing, it 1s not spaghetti-
written. This does not necessarily mean that it
always conforms to structural programming
conventions. A workable, testable version can
be produced with a small amount of effort and
built up from there.

Begin typing in the driver routine between
lines 150 and 250. Add the inirialisation pro-
cedures ProcInt and ProcScr. The urility
routines ProcStrip and ProcFind. ProcStrip
removes the front spaces from strings and
indicates the place where it can be divided to
give a string containing the first value. Proc-
Find looks for a string among the system com-
mands and defined commands. It returns 0 if
no such command exists, a value less than 30
for a system command and a value greater than
100 for a defined command.

Command Mnemonic Parameter
Clear screen GL L
Home cursor HM =
Pen up PU =
Pen down PD e
Fill FL g
End Fill EE :
Cursgr on OM
Cursor off OFF —
Quit ou na
Cursor right CR M
Cursor left CL N
Right turn RT N
Left turn LT M
Angle AG N
Forwards FD N
Backwards BD N
Repeat RP N
MNext WX oy
Define DF g
End Define EMN =
Edit ED s
Describe DS &
Delete DL &
System sY =
List LI :
Undo up =
Values VL =
Number MM M
Turn TR N
Size SZ N
{eontinued on page 67) Table 1.

[ feontinued from top of page]
| 418 GoTo 150

| 428 DEFPROCSCR

ATA Q=@ HD =2

448 VDU 28,8,F1,39,28

AS@ VDU 24,83 200 1279 1823;
450 VDU 29, 85208

478 ENDPROC

488 DEFFROCINT

AP A=DET: IF (A<>7EAND A<>8%) THEN 482 ELSE [IF A=78 THEM END

WCE1D ) THEN VZ=EVAL (14}

SEP VisMiVE=1$:IF (I$=" “OR I$="")THENVS="2": VDLIT

658 ENDFPROC

T&@ DEFFROCACT (FT,PH, P}
OFRIOC

Bi@ IF FT=8 THEN EMI
B28 DN PT

&58 IF N=8THEN PRINT"¥E¥sorry don’t snderstand.
LHTH IF CANZSANDNC14) DR (N=24) DR (N>27 AND HIT10 ) AND (Ism=" ]
need anusher for that TE"1GOTOSTEIELSE IF (IN>GANDNC 18] OR [N=24 ) OR (H>27 AND

GOSUE B4, 853, 263, 078, BE8, B9, 704, 718, 720, 730, 768, %78, 1820, 958

$x": 6070 S7@
ITHEN PRINT™22 |

498 DIHD& (390, Ss(128) ,DTs(58,2]
58@ AG=@Ar ED=d: UD=3: NH=18: TR=78: 5I=18
S1@ RESTORE 520:FORMal TO I#:READ Te:De (N} =TRINEXT
=2¢ DATA CL,HH,FU,PD,FL,EF,CR,CU,LT,RT, BD, FD,RP, NX, DF . EN, UD, ¥, L1, ED, D9, D
L, B, AG
SI@ DATA WL, DN, DF , NM, TR, 57
S54@ FLF=@: PD=1: DF=@: RP=0: SC=9: DT=11 ED1=d; Gill=F: AX=548: AY=412: GA=1
558 ENDPROC
&8 DEFFROCINF: V2=9
578 INPUT"Command “1%:IF Is=="
Se8 [s=HIDS (1%, U+l
S99 PROCFIND (U s N=FDFE
6@ IF RP=1 AND MN=13 THEN PRINT-EZ alrevady repesating. :E-160TO 578
6418 IF RP=@ AND N=14 THENFRINT"%#% not repeating #3":60T0 578
428 IF RP=1 AND N>14 AND N<24 THEN PRINT®S$I repeating can’t use "jD%i{N}j
2" BOTD ST
AXP IF DF=1 AND N=15 THEN FRINT"%¥ already defining. $3":60TO0 578
&48 IF DF=@ AND M=ié& THEN PRINT"#i not defining #27:GOTD 57@
656 IF DE=1AMD N>17 AND N<24 THEM PRINT 3% defining can®t ude ";DS[(N);" %
TU:GOTO STE

THEN S7@ ELSE PROCETRIP{I®]

s

L1883, 958, 1180, 1198, 1203, 1218, 1308, 1478, 1520, 1539, 1549, 1558, 1568, 1578, 1398,
1418

BEXS3 ENDPROC

B4P CLG: AG=3: PLOTS, 548, 4121 GOSUE2 199: RETURN

H559 BOSUR Z2198: PLOTA, 645, 412: AG=01 GOSUR 2198 RETURM

B&8 FD=8: RETURMN

73 PD=1:RETURN

B8d FLF=1:RETLRN

B9® FLF=@:RETURN

T3 XKi=i@EFN: Yi=@: PREH:‘I'LIHE. El,¥11:RETURN

Fi@ Yiel@EPN: X1=@: FROCTUR 08, X1, Y1) s RETURN

B28 Pr==PH

935 GOSUBZ159: AG=AGHPNE IF AGDTAE THEN AGSAG-I6@ ELSE [F AGCE THEW AS=RGE+3
]

A GOSUBR 2198

58 RETURN

P PN=-PN

F7E X1={SINIRAD{RG) } ) 2PNE1@: ¥i= (COS (RAD (AG) 3 ) SFNELS

208 IF PD=§ THEWN PROCTUR (8, X1,¥1) sRETURN o= L
flisting continuwed on page 67]
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NEW BOOKS

from Prentice-Hall International

() Games
& Recreations |

ATARI® Games and Recreations
Herb Kohl. Ted Kahn and Len Lindsay
Preprogrammed games, charts, flash cards and
graphs are included in this fun-packed book for
beginners and advanced users ofthe ATARI400
and BOO. A special section covers graphics,
sound and colour features.

[ |£11.95 338 pages 8359-0242-0

ATARI® Pilot for Beginners

Jim Conlan and Tracy Deliman

Fullinstructions and programs for using the new
computer language PILOT on the ATARI 400
and 800 are given. PILOT is designed to let
beginners program quickly through games and
experimentation, to create music, moving colour
pictures and many types of games with sase.
| |£11.95 230 pages 8359-0301-X

The VisiCalc Book: ATARI® Edition
Donald Beil

Illustrated with practical problems, this book
explains how to make full use of VisiCalc on the
ATARI. All examples have been prepared on the
ATARI 800 using VisiCalc 1.74A. Among the
many topics covered are capabilities,
commands, built-in funetions, errors and
documentation.

[ |£11.95 312 pages 8359-8393-5

The Apple Personal Computer

for Beginners
Seamus Dunn and Valerie Morgan

This thorough introduction to the Apple |l series
concentrates on Applesoft BASIC and disk-
oriented machines. Graphics, colourand sound
are given particular emphasis, and appendices
coverInteger BASIC, Pascal and the use of tape-
recorder and cassette storage.

| £6.95 300 pages 13-039131-X

Kids and the Apple
Edward Carlson

Cartoons illustrate this lively guide for children
which teaches Applesoft BASIC on disk-based
or cassette Apple systems.

j:l £15.95 224 pages 8359-3669-4

Prentice-Hall
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BASIC Programming on the BBC

Microcomputer
Neil and Pat Cryer

“an excellent introduction to the BBC Micro-
computer. It teaches BBC BASIC in a non-
technical, easy-to-understand way, ideal for the
beginner.” Practical Computing.

“the explanations are clear and there are plenty
of sample programs.” Computing Today.
[:IES.BS 208 pages 13-066407-3

Programming the TI-55 Slide Rule

Calculator

Stephen Snover and Mark Spikel/

Over 125 examples, exercises and problems are
included in this practical handbook, which
explains how to program the TI-55 to solve
mathematical, scientific, financial and business
problems. The step-by-step instructions allow
the programs to be adapted to suit other
programmable calculators.

[ £6.35 116 pages 13-729913-3

TRS-80 Color Computer Graphics

Don Inman with Dymax

16K Extended Color BASIC graphics features
are explained for low, medium and high resolu-
tion graphics, as well as the 64-by-32 mode
implemented in the 4K Color BASIC machine.
Programs and exercises illustrate the step-by-
step instructions provided.

|:|£11,95 308 pages 8359-7864-8

Prices and publication dates are carrect at the time of
going to press, but may be subject to change.

Book Orders

These books can be ordered from your usual book-
seller, or in case of difficulty from:

Department 30,

Prentice-Hall International,

66 Wood Lane End, Hemel Hempstead,
Hertfordshire, HP2 4RG, England.

Please mark the number of books you wish to orderin
the boxes beside each title and return the
advertisement to the address above.

MName

Address

| enclose a cheque/P.O. for £ Please add
£1.00 per book for postage and packing. Payment
should be made out to INTERNATIONAL BOOK
DISTRIBUTORS. Flease allow 28 days for delivery.

Y&

International




flisting continued from page €5)

98 IF FLF@ THEN FLF=FLF+1
1888 PL=13 PROCTURIPL, X1,Y1)}
1818 RETURN
1828 RP=1:RTE=STRS(13)+" "+STR${(FN=1}+" “iREFEAT
1821 PROCINS
1838 RTS=RTH+STR* (VL) +" “+Ul+= =
1#5AIF Vi<1@@ THEM PROCACT (V1,¥2,Ve) ELSE :S5C=@:5#(2)=DT#{V1-188, 1) :REFEAT
TPROCEXT UNTIL SC<@
1068 UNTIL Vi=14: TRTS=RT#+ETRS (16)+" “+STRS (D) : RP=28: IF ED=: 5% (8] =TRT#: 5C=
#: REPEAT: FROCEX: UNTIL SC<@
1878 RETURN

1888 PROCSTRIP(P#):IF Pe="f" THEN PRINT"$% you need to give it a nass © 2%
"3 RETURM

1898 PROCFIND{PS):IF FDF=8 THEM 1119 ELSEDF=@:F FDFC198 THEN PRINT-E “;P
#1" is a system command $E°:ELSE IF FDF-188=DT AMD EDl=# THEN PRIMT™IE® vou
are still defining ";P#;" #%%

1188 IF FDF-188<DT AND EDL=9 THEM PRINT"%%f you have already defined ";P$=
#5: RETURN

1118 IF DT=5@ THEM PRINT"®# my chips are full #8:zR.

1111 DF=1:P#=Us:DT2 (DT, 2)=F%: DTS (DT, 1) ="":REPEAT

1128 PROCINF: IF VI—1P@=DT THEM PRINT-2X you are still defining ";DT$(DT,d8
7 EEY;E0OTOD 1138

1130 DTHIDT, 1}=DTHIDT, 1} +5TRE (V1}+= "ayges o

1156 IF Vi<i@® THEN FROCACT (V1,WZ,VE):IF Vi=14 THEN FORN=8 TOL:PROCETRIF (R
Ta) :RTE=MIDS (RTH U+ 1) s NEXT: DTS (DT, 1) =DTH (DT, 1} +RT#

1148 IFVIZ 188 THENSS (8) =0T V1188, 1) 5C=2:; REPEAT : PROCEX: UNT IL. SC<@
LITAUNTIL Wi=lé&1DT=0DT+1: 0F=@1 RETURN

1182 PROCUNIN RETURN

1199 CLS:VDU 14:FORN=1 TO 38: PRINTDS (N) ; SPCOR) ; sMEXT: VDU 15:R=GET:CLS:RETU
RN

1280 CLS:VDL 14:MN=@: REPEAT: N=N+1: PRINTTAB{ (H-1 HOD =) #1981 ;DTHIN, 81 ;1 UNTIL
(N=53 DR DTS#{N,@)=""}:VDU 15:R=GET:CLE: RETURN

I21AIF P#="@"THEN PRINT dfedit what 7 2¥"1RETURN:ELSE FROCFIND{F$):IF FDF=
@ THEN PRINT"ii I don’t recognise “;Ps;" Rr":RETURMN:ELSE IFFDF<188 THEN PRI
HT=#% thats a systes commsand PE":RETURN:ELSE EDF =FOF-188

122@ ED=1: CLE:FRINT"D elete”’"E nter" "R eplace™" "1 nsert”"“A bandon®=: VDU
28, 19, 31, 3%, 26

1230 EDS=DT$ (EDF, 1) s TED®=""

1248 REPEAT

125@ PROCSTRIPIED®} 1EDLI=VAL () EDS=MID% (EDS, Ur1) : PROCETRIF (EDS ) : ED$=HID® {
ED%, U+1) 1 ED2%=U%

1268 IF EDLCI@ THEM PRINTD®(EDI)z" “j;EDZ#:ELSE FRINTDTS®I{EDI-133,8)

1278 R=GET:IF{R<{>48 AND R34S AMD R<3>49 AND RC TS AND ROME2)THEW 1270

1208 IF R=45 THEN IZ18:ELSE [F R=&48 THEN 1298 FLSE IF ReA? THEN GOSUB 1328
PGOTO 1299; ELSE B0SUR 1352:1F R=73 THEN GOTO 1248 ELSE GOTO 1254

1299 IF RP=] AND (ED1=1& DR Vi=l4&) THEN PRINT"XE ntill repeating can’t end
X7 GOTO 1268

1291 UNTILCCEDI=14 OR Vi=1&)1

1303 DT®(EDF, 1)=TEDS

1T1@ EDwd: VI 28,8, 31,35, 246: CLS: RETURN

132¢@ TEDS=TEDS+STRS (ED1)+~ “+EDIS+" ©

1338 IF EDL=13 THEN RF=1 ELSE IF ED1=14 THEMN RP=@

1748 RETURM

1358 PROCINP: IF W1=13 THEN RP=1 ELSE IF Vi=14 THEW RP=@

1%88 IF LEN{VE)<2 THEN 1378 ELSE IFC{INSTROVS, “NM™) >@0R{INSETR (VE, "TR" } X3}
DR CTNSTRIVE, "S2%) @) } THEN TED$-TEDS+ETRS (V11 +" "+ge" “:RETURN

1379 TEDS=TEDS+STASIVII+" “+Vs+" "3 RETURN

1308 EDi=@: IF Ps="@" THEN EDi=1:PRINT"22 what coamand 7 5" :RETURAN

1398 PROCFIND(P$)1IF FOF=8 THEM PRINT"1% don’t recegnise "jFPé;" sE":RETURN

1499 [F FOF<I®@ THEN FRINT"¥F that®s a system command 31%°:RETURM

1418 FDF =FDF-182

1422 DC¥=DT%(FOF, 12 sREFPEAT PROCSTRIP (DC#) : BS1=VAL (US) : DCS=MIDE (DO LD : PROC
STRIF(DCS) : DEZ=VAL (U} s DCE=HIDS (D, L3

1430 IF DS1<188 THEN PRINTD®(DS1);" ,"jU$;™ 2%;:ELSE PRINTDTS (DS1-189,8);"

By

1468 UMTIL DE1=16:PRINTRETURN

147@ IF PE="@g" THEN PRINT"¥% what cosmand 7 T2 1RETURM:ELSE PROCFIND(PS)zl
F FOF=@ THEM PRINT"2% [ don’t know "pP8&;" 28":RETURM:ELSE IF FIF <188 THEN
PRINT*¥% that's a system command ¥ RE TLRN

148D CoR: FOF3=STR®(FDF)+" @ " REPEATiC=Cs1

14%8 UNTIL ((INSTRIDT®(C, 1) ,FOFS) @) OR(C=DT-131}

15988 IFC<DT-1) OR INSTR(DTS(DT-1,1),FDF$) >@THEN FPRINT"3#% can’t nooeded by
SiDTE(C, )5 FE":RETURM

1518 MX=FOF—128: REPEAT: DTS {N%, @) =DTS {ML+1, @5 : DTS (NE, 1 s =DTS{NT+1, 1} NE=NYL+1
FLUNTIL WX >=DT; DT=0T=1

1511 CX=8: REPEAT CX=Cx+1

1512 TH#="";REFEATIPROCETRIF( DTS(CK, 10 ) sDTHICH, 1) =HIDS (DT®ACE, 13 ,U) s TR=V0L
LS

1513 IF TZ<FDF THEN T#=T$+" =“+5TREI{TZ) ELSE THsTE+" "+STREITE=1}

1514 PROCSTRIP O kS (L%, 11 ) sDTS{CK, 1} =HIDS (DTS ICE, 15 L)z TH=TH+" “slgs" "
15015 UNTIL TE=14

1516 DTSICK, 1) =Ts: UNTIL CX=DT-1:RETURN

1528 U=1: RETURN

1538 EOSUR 2198; AB=PN: GOSUR 2198: RETLRM

154@: PRINTTAB(S) ; "i8 MH= “;NM; TAR (IS §&~"TAB(S) ;48 TR= =; TR;TAR (151~ &&
"TTABIS; "#k EI= “;BL; TABF(1S5) " ®3":RETURN

155@ IF HO=@ THEM RETURN ELSEHD=9:G0ELEZ19d: RETURN

15462 GOSUBZLIYE: HO=1 : RE TURMN

1578 HH=EVAL [F¥)

1571 RETURN

139 TR=EVAL (F#)

1628 RETURH

1618 ST=EVAL (Ft)

1678 RETURM

1698 DEFFROCEL

1595 IF SC=10@ THEMPRINT“MN sy chips are full #8°:ENDPROC

1788 THe=58 (EC) :PROCSTRIF (TX#) : Ed=VAL (L) : TXs=HIDS (TX#, ) : PROCETRIP (TX$) : E
Z=VAL (U] : TES=MIDS (TX%, LD

1718 IF(E1>6ANDEI<14}OREI=Z240REL 2T THEM EZ=EVAL (Lis)

1728 IF El=is THEN B#{SC)="";5C=5C=11GOTD. 1748

A73@ IF El=13 AND EZ>1 THEN 1778 ELSE IF El=I3E THEN Se(SCHaTXe:GOTOLVEA
1748 IF EL>188 THEN 18080

1753 PROCACT(EL,E2,Us) 158 (B0 =TXS:160TO 1798

1768 ENDFROC

I77@ Ri$="";RYS®=Ti%; REPCAT: PROCSTRIP (RY$) 1E3=vaL (Us) s RYS$=sHIDS (RYS, Ul iR s=R
AS+lUd+™ “:PROCETRIP (RY$) : E4=VAL (Uis) ; Ry $~HIDS (RYs, U) ;R s=RX$eUs+= ";UNTIL E3
=14

1788 EP=INSTRIRAS," 14 8%):RY$=LEFTS (R¥$,EF-1):AXs=RI$+~ I4 &8 ":S6(SCrid=
RES

1798 E2=E2-1: TXE="13 “+STRE(E2) +TH$: 5% (S0 =TX$;: SC=SC+1: 6070 1748

1838 S8 (5C+13=DT#(E1- 188, 1) = S8 {SCI=TE$: SC=S0+1: GOTO 1748

1Aid DEFPROCSTRIP (ST®) 1 Ul=@

1828 IF ASCIST*r=32 THEN STH=HIDS® (ST, 2) :UU=UL+1:60TO 1828

1838 Ub="": U=@: REFEAT: UsU+iz IF ASCOHID® (TS, U, 1) 1£332 THENM UssUs+MIDS(STE,
(15§

1848 UNTIL (MIDS(STS,U,1}=" * OR UM=LENI{STSI]

1858 Li=UeUl

18468 ENDFROC

1663 DEFFPROCF IND (FD%) ¢ FOF=8: PROCETRIP (FD%) : FOe=Us

109¢ N=@:;REPEAT: N=N+1;UNTIL (FOs=0% (N} OR N=38);IF FO*=D%{N} THEN FDF=N
1988M=@: REFEAT : Mo+ 1 : UNTIL (FD$=DT4 (N, @) OR NaDT):IF FD#=DT4(N,8} THEN FDF=
new 108

1918 ENDPROC

1928 DEFPROCUNDD: THD=HD: UD=1: GOSUE 2198: HD=1: NH=KMD: TR=TRO: ST=520

1938 PROCSTRIP{DS (@) ) - D1 =VAL (L)

1943 IF UDI3188 THEN S#(8)=DT#{UD1-188, 1) :PLOTA, AX, AY: SC=B1REPEAT 1 PROCEX: L
MTIL SC<#:GO0TO 2888

1956 IF (UDi=1 OR UDI=1%5 OR UDI=170f UDI>18 AND UD1<3>24) THEN PRIMT®% can
"t undo TpOSIUDII " TET1G0TO 2e00

1988 Te=MIDS (D% (80, U} 1 PROCSTRIP (TE) 1UD2=VAL (US) 1 TR=nIDe (T, L)

1965 GOSUB 21782 :PLOTA, AX,AY: GOSUB 2198

1968 IF UD1=2 THEN GOSUBZ18:FLOTA,AXL,AY1:AG=EA]: GOSUBZITE

I7@ IF UuRl=3 THEN Pl=]

Ly8@ IF UDi=4 THEN FU=@

IR IF UB=5 THEW FlL=@&

2888 IF UD1=& THEM IF FL=1:FL=@:ELSE FL=2

201@ IF UB1=7 THEM PROCACT {7, -UD2,"*)

2020 IF UDI=A THEN FROCACT (8, —UDZ, “ ")

2072 IF URl=% THEN PROCACT {F,-UDZ,"=)

Z@a@ IF UD1=1@ THEN FROCACT (18,—LDZ, ")

2858 IF UDi=1l OR UDL=-12THEN GOSUB 28978

Zese IF UDI=1% AND DF=1 THEN FRIMNT"¥%® EM defintition and redefine s&®
2878 IF UDl=14 THEN PRINT"$8 EN DelLete definition 8-

2675 IF UD1=24 THEN GOSUBZ19810G=GA1:GOSUBZ1F8

2E08 HO=THD: GOSUB 2158 UD=91 NH=NMD: TR=TR0: 5Z=520: ENDPROC

2098 TH=DT# (8, 1} : PROCSTRIP (TH) : X1=VAL (US] : TE=MID® (T8, U+1) s PROCSTRIP (TS} 3 Y1
=MAL (LIS

219¢ TE=DTH{8, ) : PROCSTRIP(TS) : 12=VAL {US] : TS=HID®{T%, U+1}: PROCSTRIP (T8} s Y2
=AU Y 1
211@ FLF=FLF=1 1
2128 DTE(@, 1}=DTs (&, @) II
213@ IFFLF<=1 THEM PLOT3I,=X1,=¥1:80T0 2148

21482 PLOTE, =X1,-=Y1:PLOTES, =X, =¥2

2198 FLOTI, XZ, Y2

2148 RETURN

2178 DEFFNCAN () ;=2 $C0% (RAD (AN 3

Z1B# DEFFNSAN(I) :=28SIMN IRAD (AND }

2192 IF HD=1 THEN RETURN

2788 ECOLT, 1

ZZIR AN=AG: T=2%: VWA=FNSAN [T) : WWX=FMCAM (T} : PLOTI, VW, WWi: FLOT@, UWVE, HWX
2220 AN=AG+ZE0: T=30; VE=FHNSAN (T) ; WH=FHNCAN(T) ; FLOTE, VX, Wi PLOTE, =V3, ~HWY

IZTO AM=AB+1A0: Z=25: VESFNSAN (7D : WESFNCAM 21 : FLOTE1, Vi, WE: FLOTS, -ViL, —WE
ZZ49 FLOTS, 28—V, Z8—WW

2750 GCOoLd, 1

ZZ268 RETURN

2278 DEFFRODCTURIPL, X, ¥)

2788 IF IPT=P0RPT=181 THENTAG=AG: AGSAG-PM: GOGUDE]F8: AG=AG+PM: GOSUDZ T8 : ENDP

2799 GOSUBZIFS

2Ig8 IF UD=1 AND PL=] THEN FL=3

2T1@ PLOTPL, X, ¥

2329 GOSUB 2179

2350 DTS(A, @) =DT2(B, 1) DT (B, 1I=STRE(X) 4~ =+STRE(Y)

2348 IF FLF =% THEN GOSUB 2379

2358 ENDPRODC

237@ TeSDTH(P, 12 :PROCSTRIP (TS : X25VAL (US) s TS<AIDS (TS, L+1} 1 PROCSTRIF (TSI 2 ¥Z
=VAL (L)

IFAQ T$=DTH (@, #) : PROCETRIP (TE) 2 X3=VAL (US) : TE=HIDS (TS, U+ 1) s PROCSTRIP (TS = ¥X
=YAL (LIS

2592 IF UuD=1 THEN PL=8F ELSE FL=81

2988 PLOTE, X2, —¥YZ:PLOTS, —X3I, -¥T

2418 PLOTA, X3, ¥Z:PLOT FL,X2,¥2

24248 RETURN

2548 REH

2503 I FERREZAANDERL =47 OTHENPRINT=#8% SERIOUS ERROR S#E"": IFED=1THEM 2568 EL
SE IF D=1 THEM 2528 ELSE IF RP=1THEN 2549 ELSE 2408

2518 PRINT"ERROR MUMBER “;ERR; " AT LINE ~;ERL:END

5320 PRINT™#® DEFIMITION ABANDOMED #8":50TO 2486

2549 PRINT"®N REFEAT ABANDONED W8~:GOTO Zo@a

2550 PRINT-#8 EDIT ABANDONED &8":G0TO 2480

268 PRINT"S#A DON'T DD 1T AGAIMN #8":R=GET: VDU 28,8,31, 39, 24: CLE: IF=0; RP=3:
ED=@:DTHI0T, @) ="*: GOTO 17@

(continued from page 65/

ProcTur controls plotting lines on the
screen and the subrourtine called at line 2190
controls the cursor on the screen.

Following this, two of the major routines
can be introduced. The ProcInp accepts the
commands and passes its results to the major
procedure ProcAct. This consists of a Gosub
stack which calls routines corresponding to the
30 allowed terms. The simple screen-handling
commands can now be keyed in. This will give
a minimal system capable of executing com-
mands immediately on the screen.

The system can now be extended by adding
the structures that allow it to be described as a
language, the Repeat loop, and the definition

routine depend upon the ProcEx procedure.

There only remain the parts that make life
easier: the Editing, Description Delete and
Quit routines to complete the system.

The main variables of the program, besides
the flags, are the arrays. D$(30) holds the
mnemonics for the system commands. The
arrays DT50,2) holds the defined command
names in DT$(DT,0) and their representation
in DT$DT,1). DT is the defined command
counter.

The definition of a command is held in the
array as a sequence of pairs of strings. The
first string of the pair holds the command
number as described in ProcFind, the second
string holds a dummy walue 0 or a simple

numerical value or a term thar will give a
numerical result when passed to the Basic's
Eval funcrion. This is made clearer by an
example.

Suppose you defined your first term QSQ as
FD NM*.8 // RT 90 this would be stored in
DT${1,1).as * 12 NM* .8 10 90”. The com-
mand SQ defined as RP 4//QSQ/INX would
be stored as 13 4 101 14 07,

The execution of a defined term or a repeat
loop is handled by ProcEx; this controls the
stack S5(100). The string to be executed is
placed on the bottom of the stack and is
stripped of pairs of values to be passed to
ProcEx. If a repeat loop or a defined term is

feontinued on page 63/
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MICROW

MICROWARE — UNIT 5, ST. PETERS LANE, LEICESTER. Tel: 0533 29023

(Close to Clock Tower, Large Car Parks and Bus Station)

THE “FRIENDLY TO USER STORE” THE FIRST MIDLANDS REGION RETAIL SHOP
SPECIALISING IN SINCLAIR COMPUTER ACCESSORIES

ZX81 (NOW IN STOCK) f49.95 MICROWARE SPECTRUM SOFTWARE
JUPITER ACE (NOW IN STOCK £89.95

ORIC [AVAILABLE END JAN) ALIEN COMMAND (16K) Testing Invaders style
SPECTRUM (COMING SOON) game making full use of Spectrum sound, colour and

graphics NOW £4.75 ONLY
Al SO SUPPORTING SOFTWARE AND HARDWARE BACKGAMMGN {16K) Play against your computer

Come and see our ever increasing range of in this version of the popular board game

Software . Hardware . Books . Magazines . £5.00
Keyboards . Ram Packs . Graphic Roms . /O Ports . BOTH GAMES AVAILABLE FROM SHOP OR

stc. MAIL ORDER

BOOKS AND GOOD RANGE OF SOFTWARE FOR
BBC & DRAGON 32

SOFTWARE WRITERS!
IF THE PRODUCT IS GOOD AND THE PRICE IS -
RIGHT — THEN MICROWARE STOCK IT! GOOD SOFTWARE WANTED —
QUALITY JOYSTICKS FOR DRAGON & EXCELLENT ROYALTIES
BBC F9.99 EA. L

VINYL DUSTCOVERS FOR DRAGON &
BBC £4.50 PRINTER FOR DRAGON, BBC.ETC £150

TRADE ENQUIRIES WELCOME OPEN 9.30-12 noon 12.30-5.30 pm SAE BRINGS CATALOGUE
Closed Monday

Leicester

CRAMIC-81 a 16K Rampack with internal battery

It lets you banish the Whit, Click, Wait
and Try agains of ZX81 Systems

* Latest technology CMOS memories. Use only a tiny current
; g
to retain data.

* State-of-the-art Lithium battery provides current for 10 years
without charging. Powers off the ZX81 when running.

* Use it like an ordinary Rampack on it's own, or together with
a Rampack like two PAGES of memory.

* Flick a Switch and your data is saved. Remove it and put it in
your briefcase or send it for a trip around the world! Plug it on
and hit the right keys and there’s your program again.

* You can even run two independent interleaved programs from
the two Rampacks.

* Expansion adaptor on rear of elegant lie-flat ABS case.
Cabled connector ta ZX81.

£79.95

ALSO NEW * DREAM-81, a 64K Rampack for ZX81 with 16K
EPROM socket. This versatile unit has many features. Cased,
professionally built and tested ............. SRR fR9.95+ VAT
OTHER CAMEL PRODUCTS * ..o iiiveivininniioiininsarmassimmnennsens MEMIC L a kB CMOS unit with Lith.battery backup and 24 pin
MEMIC 81(.2) 2 kB (4 kB) CMOS memaory unit with Lithium cabled header from EPROM Socket on any
battery backup. Instant system £26.05
storage/ retrieval £24.95 (29.95)

ROM-81 2kB-8kB EPROM unit with Wait States £14.95
PPS a fully cased 25\W Personal Power Source for Small
production runs, labs and hobbyists. Qutputs PI0O-81 an 8+ 8 Channel, latched Input/Qutput card with TTL
5w, 3A12v, 1A /-12V . Z5A £44.95 + VAT compatibility £13.00
- H | Printer Stands + Output trays Please ask for details : :
i = P+ P free except on printer accessories

Cambridge Morosfectronies [nd, The Mion B4, Cambrdge.  £R4 1Y

el 1 {0223) 314 814

VAT extra on all products.
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feontinued from page 67)
encountered then the relevant string is placed
on top of the stack and execution of the stack
moves up one level.

In operation, the program, operating system

RAM and screen memory occupy 22K of your
32K. This leaves 10K for the program vari-
ables and the stack.

It is possible to use up all of this memory
before the reserved limit of 50 defined terms

HOW TO TALK

THE ESSENCE of turtle graphics is the “turtle”
concept. Imagine a mechanical turtle, crawling
over a sheet of paper, drawing a line as it goes.
It can do rwo main things: it can go forward
for any distance you may wish, and it can turn
right through any angle — a negative angle is
the same as a left tarn. With these two
functions, it is easy to make the turte draw
complex patterns; for instance, the imaginary
command sequence:

FWD(10) TURN(90) FWD(10) TURNIS0)
FWD{10} TURN(S0) FWDI10) TURN(SO)
would draw a square of side length 10, leaving
the turtle back where it started, facing in the
original direction. Try it on a piece of paper.

This simple example should hint at how
more complex patterns can be generated.
There are, however, several important points
about the way in which turtle graphics acts
which may not be immediately obvious.

The pattern is drawn from wherever the
turtle may be at the start — it takes absolutely
no notice of the screen’s co-ordinate system.
This makes it very easy ro draw any pattern
anywhere; once you have written a routine to
draw the shape you want — the difficult part
— you can put the turtle in the correct starting
position and set it off. This goes even further,
since the pattern may be drawn at any angle,
because the rurtle simply starts moving in the
direction in which it is pointing. Put it in the
middle of the screen, turn it right 45° and set
it running to draw a diamond.

Turtle graphics make it easy to scale the size
of a pattern as well. Suppose in the previous
example we had used

FWD(n) TURN{90)
that would draw a square of side length n at
any angle, anywhere on the screen.

The final major benefit of turtle graphics is
the ease with which routines may be
debugged. At its simplest, you can ““play
tartle”. Walk and turn as the program
specifies and see if your footsteps trace out the

David Peckett’s programs
allow you to test the water
before taking the turtle
plunge.

pattern you wanted them to. If they do not, the
bug should be obvious immediately. This
technique appeals particularly to children of
all ages, who can have great fun debugging
turtle graphics routines.

What facilities do we need from a turtle
graphics system? Obviously, there must be
commands to instruct the turtle to go forwards
and to turn. There must also be a way to put
the beast anywhere on the screen, facing in
any direction. Sometimes, we may wish to
move the turtle without drawing a line, and so
we need ways to switch its pen on and off.
Also, since we are using a BBC Micro, there
must be a way of changing the Ink colour.

Additionally, it would be useful if we could
control more than one turtle simulraneously.
The Apple wrtle graphics system does not
allow this, but it might be very helpful in
games to be able to move turtles simultan-
eously.

As a final refinement, the trtle graphics
system should allow us to write any message
on the screen at the wurtle’s present position,
without affecting that position.

Take a look now at listing 1, which is a set
of procedures to implement all these require-
ments. Their names are in line with the
general run of turtle graphics commands.

Note that the listing does not show the
arrays which are used in conjunction with the
procedures. You need five to support the
system:

TRTLX(n) and TRTLY(n}
which contain the turtles’ positions in absolute
screen co-ordinate terms while
TRTLAIN)

and 100 stack levels is fully used. Despite this
you may wish to add further system com-
mands. Commands to change foreground and
background colours could easily be added by
adding subroutines to the subroutine stack.

TURTLE

holds the angle ar which each wrtle is facing,
using the convention of *up is 0" and record-
ing the angles in degrees clockwise.
TRTLCOL(n}
holds the logical colour number selected for
each turtle — you can alter the logical colours
by the usual VDU 19 command. Finally,
TRTLDOWN(n)
is an array whose elements are set to 1 to show
that the assoctated turtle is writing, or 0 if its
pen is up. The dimension of all of these arrays,
given by “n’’ represents, of course, how many
turtles are available.

Remember, though, that having dimensioned
the arrays at the start of your program, there is
no need to refer o them again. The pro-
cedures in listing 1 keep them completely up
to date.

All the procedures have a common syntax,
which is of the form

PROname(n,d1. .}
The first item in the brackets is the number of
the turtle which is to be addressed. It is
followed by the appropriate number of items
of data; in most cases, there are no data items,
or only one, but the positioning commands
PROCTRTLMOVE AND PROCTRTLSET

take more items of data.

The procedures are thoroughly explained by
Rem statements and should be easy to follow,
but ler us take a closer look at what each one
does.

ProcTrillnt. This procedure simply sets the
selected rturtle up to a standard starting
position. It goes to the centre of the screen,
facing up, with its pen down and ready to
draw a white line. You would normally use
this procedure at the start of a graphics run,
but it can be called at any time; the turtle goes
straight to the start position, from wherever it
may be, without drawing a line.

ProcTrilMove. This is one of the two
fundamental turtle graphics instructions. It

fcontinued on next page)

Listing T.

Ls
Paoog FEHes BEL Turilssrsrhice routiner
19010 FEHSE 26 See 15352 e 05 Feckett
1sazn

16040 FEH®® anrd rexdy to draw in white
10050 EF PROCTRETLINITC tno

10870 FROCTRTLFENDONHC tro st REMSY Ful the ren doun
19030 PROCTRTLPENCOL S Liwd. THEREMEE 7 will salact
LBESD EMUFROC

1a1e0

10150 REMé* Kase o record
10130 DEF PROCTRTLMOUES tnow 4d0

10i40 La=TETL ro e AARS THLRAD S TETLR S trod x
18138 Ly=TRTL

18178 ENDFROC

10180

101%0 FEM®® Howvs Lurlle "tno™ o dim:iwi,
10200 REMEK coalour tF Lhe "san®™ i@ “dewn".
10210 DEF PROCTRTLMOUETO! tnosda. ta2

19238 HOUVE TRTLMCLmod. TRTLYE

10230 TRETLXC tnor=ixI REH®* Resel...

19260 TRILYCtnSrmivtREM®E .. tha rolntlars
18278 EHDFROC

TR

10380 CEF FROCTRTLTURHY Lo, tad
10318 ta=ta+TRTLACLnol tREM*S Gel now anole

10328
10330 EHDF RO
10T

18630 FEMY® Put turtle "tno” In cantre of scresn. Foloting ue. Fen douns

Pl FROCTRTLAET « tnoe ca8. B12. G2t REM»* Position and andle
whilé in w0 mcde

10110 EEMES Hoos turtle "Lno® for “1d* units in the direction 1L i3
of Lha rosition if it woes ouver Lha Foraen od pes.,
PEREM®E Gat bhe naws

CLreod s AdRCOSCRADCTRTLAC Lo 33 s REMES and bhe wv-axis Froxibicn
10060 FROCTRTLMMAETOL L tre Lu  IFEHSS fctuanlly mous it

dravane a lire 1n the selecied

10230 GEOL @ TRTLCOLS Lno 23 REH® Seleact the foresround colour for this turiile
o3 REM®S Pul curgsr at turtle’s current sapifion
19248 PLOT d4+TRTLOOMHS L nal . e Ap i FEN®® Drau tha lina.

108 FEMS® Turn turtle "tro™ Lhroush “ta" deasrear Iin & clockwise direction.

FROCTRTLTURNTOCLnG,: tad2REMN®Y dctually fat 1t L0 Lha nad ansle

10350 REM®T Sel turtle "tno"
100 DEF FROCTRTLTURNTON Lro. Las

18378 ta=ta HOD J60iREMS* One rewoluation onls

10360 IF tar180 THEN tamta—T60:FEHA® Adiust Lhe ranse of anwlee. ..
1EH0 IF tadi— 150 THEH tm=ta+I600REAES
10480 TRETLEC L ne e el REHx

B0 10 ENCHPEC

S0 FEMi*® P
10343 EF PRl
RS0 TRTLHY bno et
BHSD TRTLYC trors iy
10a78 TRTLAL L el
BQET ENDPROC

facing.

“ANIE POFE LA

529 TRTLOGMY tnor=1
10538 EHEFROC

LaSSe FEHSS Sioe “ino® drawine 5 line aF 1t scoes
LoSee DEF PROCTRTLFEMUPY tnod

LS. TRTLDOWNL Lo el
laSag EMEFROC

if ran 15 doun 18620 TRTLCOLY Lror=1col

18630 EHGFPRIL
IBETn FEMRe

18660 UG T1REHYE Heroso

18710 U041 41 REMER
10720 EHLFROC

Bot at

rijen o turtlio
LBETC Ureos Los s tal

1500 FEN®* Sel Lurtle “tnoe” to be ready to draw
LaSi0 DEF PROCTRTLPEMECMHY oy

1000 FEMS® Select & lodicul
1De il DEF PROCTRTLPEMIOL (ng. teol >

Write ihe sirine Fald in " esed® al sortiion of lurtle ~ine®
18560 FEM®® withoul dizturbing the turtle
18670 DEF FROCTRTLHESSC Lno. inase¥ s

arale curfors

oo roint at ansle "ta®.

cee b0 =180 Rbo S1EH

ealour For Lurtls "ino" uvrunl BRC colour codes

RS FREH®EE Fosition cursor
rint the merrave

s]
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feontinued from previous page)

moves the chosen turtle the defined distance in
whatever direction it happens to be facing.
The distance is given in terms of the standard
BBC graphics layout of 1,280 by 1,024 — thus

PROCTRTLMOWVE(2,640]

would move turtle 2 a distance equivalent to
half the horizontal width of the screen. If the
pen is down, the turtle will draw a line behind
it in the selected colour.

ProcTrilMoveTo. This procedure would
normally only be used by ProcTrtlMove but is
available at any time, if you insist on using it.
It moves the turtle to a position defined by the
BBC’s normal X, Y system, drawing a line
behind it as it goes.

ProcTrilTurn. The second of the two
fundamental turtle-graphics commands, this
procedure turns the selected turtle through the
given angle, which is defined in degrees. Any
angle may be given, including those greater
than 360°. Nothing is visible on the screen
when you Turn, bur the effect appears when
the turtle is Moved.

ProcTriTurnTo. Like ProcTrtilMove To,
this routine is intended for use with other
procedures, but is available ar any time for
setting a turtle up to an absolute angle.

ProcTrrlSet. This routine sets a turtle to any
absolute (X, Y) screen position and angle. The
turtle moves without drawing a line, bur it
retains whatever Pen and Colour selections
have been made.

ProcTrtlPenDown/Up. These two pro-
cedures instruct the selected turtle to start and
stop writing respectively.

ProcTrtlPenCol. To choose the colour lines
which a turtle is to draw, use this procedure.
The colour is defined by a number
representing a logical colour — which you may
redefine to any true colour by the normal
VDU 19 command — and the computer reacts
as usual to colour numbers greater than those
which are available in the current mode. For
insrance:

PROCTRTLPENCOLIT,2)

in Mode 0 will acrually select logical colour 0,
drawing the background colour and erasing
whatever it may cross.

ProcTrilMess. Finally, to write a message at
the current position of any rturtle, use this. It
writes whatever is in the given string without
moving the trtle.

You have probably realised that some of
these procedures are, actually, redundant in
the sense thar it is quicker and easier to
address the appropriate array directly. In
particular, ProcTrilPenDown/Up/Col can all
be performed as simply, and slightly faster, by
directly accessing the arrays. They are
included, however, to make the set of
procedures complete and compatible with any
other turtle graphics systems you may come
ACTOSS.

It might be a good idea now to have a look at
some examples of turtle graphics in action.
Listing 2 gives a very basic, even crude,
demonstration.

This is a simple program to draw a line
around the screen under control of the left and
right arrow keys. As written it will only run on
a 32K machine, but it is easy to alter line 120
to, say, Mode 4 in order to get around that
problem. The program uses just one turtle,
which starts off in the middle of the screen,
and then crawls forward.

The heart of the program is the Repeat Unit
loop at lines 200-300. These lines repeatedly
move the turtle forward and then check to see
whether specific keys have been pressed. As
you will see from the program the right arrow
will rurn the wartle right 5° on each pass
through the loop, the left arrow will turn it left
the same amount, and the U and D keys raise
and lower the pen to switch the line off and
on.

To change the colour, press C; the program
will then wait for one of keys 0 to 7 inclusive
to be pressed. Once one is pressed, the turtle
will move off again, leaving a trail of the newly
selected colour. The whole thing carries on
until the Q key is hit.

Two points about the routine may be of
interest. CHR$224 is defined — in line 90 —
as a little arrow, which moves around with the
turtle to show where it is. Withour it, you
could get lost when the pen is up. Secondly,
the keys are interrogated via ?215; this is
quicker than the Inkey() function, and makes it
easy to react repeatedly to keys which are held
down continually, as when the turtle is being
turned.

The second example — listing 3 — applies
turtle graphics to drawing many copies of the
same shape, each one being of a different size
and angle. It is a good demonstration of the
way in which this type of graphics lends itself
to rotating and scaling a display without the
need for complex mathematical routines,
which would probably otherwise have to be
developed especially for each application. The
program can be adapted to draw a wide range
of shapes but, as it is presented here, it draws a
complex spiral pattern which creates an
attractive shell-like display.

Its heart is ProcPolyg(n,l,a), which draws an
n-sided regular polygon, with a corner at the
screen centre, of side length 1 and at angle a. It
uses Turtle 1 to do the job, initially position-
Ing it ar screen centre, and then steadily
Moving and Turning it to complete the
drawing of the polygon.

The advantages of a general routine like this
is that it can draw a polygon with any number
of sides from three up. The more sides it has,
the more the shape looks like a circle; in this
case, the program draws 20-sided polygons,
which are as near as makes no difference for
mOst purposes to a circle.

The main part of the program is the simple
For-Next loop at lines 120-150 which steadily
adjust the angle at which the polygon is
drawn, while at the same time increasing its
size by means of the Length=Length+2
instruction in line 140. The effect as the
pattern develops on the screen is of a series of
circles which grow as they roll around a
central point. B

' Listing 2.

20 FEMN*4 The turtle moues across the scraen:

LTR PROCTRTLIMITA1 3 i REH®® S&t we turile 1

370 FEM*E Choose & ew <olour
380 DEF FROCHEMCOL S tnol

T90 LOCAL icol#, teol

408 REFEAT

¢ 18 PEHRE Siwele erosrem to demonsirate Turilesrarhics
and is steersd with

4i@ Leol F=GETSt REM*Y
420 UNTIL tcolsoa==a=

458 EHDPROC

‘3@ REMY* thé risht and laft arrows e

S48 REMF* The rgn can be Pul ue and downe and the colour chansad .f_.rsrmg 3.

=8 REHRH 25 Sge 1962, by DS Pachkatt

sa L.

7O REN*E Set ur the arrass necded by Turtleadraphics 18 FEM®* Drav a sriral rattiern with BEC Turtlasrarhics
28 Il TETY 10 TRTILNVCL2 - TRTLACL 2 - TRTLOGL (17 - TRTLOOW ¢ 10 a8 REMW¥ ZE See 1932, by D 3 Feckaetl

L@ OIS, 2 el B2 6.8 0.0, 0: REHE® Pointer character ]

188 F¥=CHREFZZHPEMS % Thig will show whers the turtis iz 48 REMW* Sat yur Lthe srrave for turtlesrarhics

118 58 DIM TRTILWKCL 2 TRTLYCL P TRTLACL * o TRTLOOL €12 TRTLOOMNCL >
l2@ MOLEL &8 MODE4

130 *FW 11.8 T VDL 191288, BIREM*® Green lines on a black backeround
140 CLE L)

15@ *Fr 4.2 9 REFEAT

LEQ 180 cLg

1ia Lerath=15: REM*Y Initial le&nsth of sach side of the rolwson

IB8 GO0L E.7iFROCTRTLHESSC 1. PEX: FEHAE Point to turtle 120 FOE fnele=0 TO 388 STEP 10

190 138 PROCPOLYGC20, Lansih, dnsla’: RENE* Drew 20-gided rolwscons

280 FEPEAT 14a Lans theLens th+2I REM** Each one will be a litile larser

21t SLOL 3. 7iPROCTRTLMESSS 1. FEOIREMFY EOR funciion flashes Lhe Pointer 150 HERT fnsle

e} PROCTETLHOVES]: 70t REMN®¥ Hove foruard 7 units 168 UNHTIL GET#$="0Q":REM¥* FPause — finish if "0" iz Fressed

el GOOL F: PIPROCTRETLHEES. L . FEIZREM*® Flazh turtle rointar 176

L REH®* Ligg “?21%" for hish-sraed resd of kevboard 188 EHD

250 IF FZ15=24% THEH FROCTRTLTURHCL, 521 REM*™ Go risht? 198

260 IF 7215=1%3 THEW PROCTRTLTURHCL, =S):REM®* Go laft> 268

270 IF ?215=181 THEM PROCTRTLPEHUFCL IREMY® “U* to 1ift pan ur 218 REMA¥ Procadura 0 dremw an “nY-fided resulsr rolwson: side lensth 1%
-] IF P215=178 THEHM PROCTRTLFEHDOWMMCL Dt REMS® "D" o pul ren dows 220 REM®% with 3 uvertex st screen centre and the first side at anwle "a"
250 IF 7215=3le THEH PROCHEUCOLCL): REM** "C* fo chkhod £8lour 230 REHM** 15 the vertical.

00 UNTIL ITHEEVS$0=“0'rREH*# Cuii? 240 DEF PROCPOLYBCn: L:ad

10 ZH0 LOCAL countX.ans

20 AFX 4.8 60 FROCTRILINET{1iREMH®* Initialize Rturtle 1

338 NER1E.30 278 FROCTETLTURHLL »a» tREH#* Turn for the first side

J4@ EHD 200 ans=Zp@-ntREM®E Tyrtle muEt turn LHi® much at each wvertex

58 290 FOR countz=i TO n

=60 petc ] FROCTRETLMOUE 1. 1 >IREM*F Draw a side

1@ FROCTRETLTURH L. anp? tFEH#% Turn for the next side

Iza HEHT counti
E30 EHOPROC

Get a kew

ANHD  tcol$<“9":REM™ Make sure 073 & colour
438 tcol=UALCtcolFXEREM* Corvert to a lowical colour Aumbar

448 PROCTRTLPEHCOL{tAo, Leal ) IREM*® Hew calour
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The Quest (48K—Spectrum only)

(One of the most exciting adventure
games currently available). Fight your
way into the depths of the complex in
your Quest for the Holy Grail. Discover
Gold and Precious stones, buy weapons
and Magic wares from a trader. Battle
with ane of the many Monsters. Up to
1500 locations may be searched in the

=20

Games Pack (Unexpanded VIC 20)
Alien ® Road Race *

Make wour way through the wunder- The Island * Pontoon *

ground labarynth in your search for the - Only £5.00

dreaded Orb, which you must destroy.
Encounter -many Monsters, discover
Treasure and  try remember - your
route so that you can get out again. Full e
sound effects and save game facility.
— Only £5.00

'ZX Spectrum and V

Orb  {48K—Spectrum ; 16K—VIC 20}

1o

Atlractive &

Exclusiv

course of a game. Full sound effects and
save game facility. —  Only E£5.00

Starfighter (16K—Spectrum only)

\,ruur
All action, full-colour, graphic machine- lorpedos.
code, = Space-battle with devastating
explosions. On screen scoring and high
score kept. The longer you survive the
more difficult it becomes. — Only £5.00

Full  sound
difficulty!

Please Supply | enclose a Chequel PO for £
The Questles 00) [ orples-00) O Name i
Address

I Star Trek(£5-00) O

Starfighter (£5-00)

Games Pack(cs00) [

Flease state machine type

rapid-fire
Automatic
Galaxy map and Star-bases.

All prices include FPEP and VAT
IMPACT SOF TWARE
70, Rediord. Avenue,
EDINBURGH EH13 0BW
TEL 031-441-4257

Star Trek (16K —Spectrum: 8 K—VIC 20)
&

Save the Galaxy fram the Klingons using

phasers and photon

short-range

zts  and 10 levels

Only £5.00

_ Post L.ud?_ _

CASSETTE 13- HYPERDRIVE

A new, very addictive machine code arcade
game. Guide your laser tanks around the
network of passages destroying the drone
Aliens - but beware, evil OTTO lies in wait!
Only £5.95 inc. Model B (or A+32K)

® LATEST CASSETTES @

CASSETTE 14 - STRATOBOMBER
Another new highly colourful machine code
arcade game. Can you keep the enemy flest
at bay long enough to destroy the nuclear
reactor of the rogue Star Ship before it
destroys your home planet? Superb Graphics.
Only £6.95 inc. Model B (or A+32K)

FOR MODELS A AND B
OME: STAR TREK {(8x8 Galaxy Klingons. Phasers eic) and
CANDY FLOSS. the tremendous new game everyone is talking
about!
Only £5.95 inc.
TWO: HAMGMAN, KAYPTOGRAM.
NATIONAL and MUSIC
COnly £3.95 inc.
THREE: MUTANT INVADERS {arcade game). Can you destroy the
Mutants befare they destroy vyou with their radioactivity
EREAKOUT {arcade game). Superb version, & skill levels, 1 or 2
players.
Only £5.95 ine.
EIGHT: Model A invaders, A superb full feature machine code
telatext colour graphics version of the popular arcade game.
Only £4.95 inc.

FOR MODEL B ONLY [A+32K)

FOUR: BEEF-BEEB. Excellent version of the popular ‘Simon’
game. Very much enjoyed by children, greal fun at parties!
Includes the choice of the number of colours and sounds
Only £3.95 For model B (or A+32K)
FIVE: BEEBMUNCH {arcade game). Our version of the ‘Pacman’
game. Tremendous version containing multi-ghosts, tempting
fruits, superpoints, screams efc,
Only £5.95 inc.

DICE. BEETLE. GRAND

SIX: SUPER HANGMAMN. The special feature is the high-
resolution animated man. Marwvel at the detail of his clothing and
witness his impatience! Contains many calegories

Only £3.95 inec.

SEVEN: 3D MAZE. Battle against the clock o escape from the
maze, with the computer showing your view in 3:-D each step you
takea!

QOnly £3.95 inc,

NINE: Confains Model Binvaders, A superb tull feature adaptation
of the arcade ‘Space Invaders' game. Play normal game of choose
from the many options

Only £6.96 inc.

CASETTE NINE
Actual Screen

TEN: Wordpro. Casselte based word processor for Epson or
Seikosha printers. Features right hand justitication, alter, delete, Photo
inseri etc.. etc. Complate with manual. e - ML S
Only £9.95 inc. -
ELEVEN: ATLANTIS. The superb fast action underwater arcade
game. This game features all the usual Atlantis/Scramble features : : rd e : e : o
guide your submarine Mautilus along the undersea landscape to O A e
reach your ultimate goal - Atfantis I i e e
- L e e
.

Only £6.95 inc. |
TWELVE: FLAGS. This model B (or A4+ 32K) program uses hires
colour graphics (o display world flags and tests your geography at
the same time! Have tun while leaming.

Only £3.85 inc.

\n‘a'nn

lJ “ sniiware 65 I‘-'ITZI!OY. ROAD, BISPHAM, BLACKPOOL,LANCASHIRE.
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Atomic-powered word processing could make all those
Christmas thank-you letters less of a chore.
Geoff Byrns shows you how.

A WORD PROCESSOR 15 ideal for writing reports,
newsletters, circulars and personal letters, or
for preparing any text where you may wish to
make copies or alrer slightly before printing.
Written mostly in Basic, Scribe allows just such
flexibility. Text can be stored to and loaded
from tape and a brief rundown of its features
will illustrate what Scribe has to offer,

The word processor program has the facility
to insert from one to 64 characters of text; to
erase single characters or any size block of
text; to allow text to be dumped onto tape; and
1o load text from tape. It can also carry out
character or block movement of text, and
replace text.

Control codes for the printer are embedded
within the text and new lines, tab, and double
width characters can all be generated under
software control. You can also view text —
even though text is echoed to the screen whilst
typing it may be desirable to review the text
periodically.

Choose your width

The printed line width may be chosen by
the user. Ir is ser at 64 and all printing is

controlled to disallow broken words at the end |

of a line.

The program occupies most of the lower
text space, including an 800-byte buffer for
memory transfers and a seratchpad, but this
can be reduced considerably by fully abbrevi-
ating the Basic keywords and using multiple-
line statements where possible.

Like any piece of software the more you

know about it, the more you can get out of it
and it becomes possible to alter the
program to suit your own purpose. The
best way to get to know Scribe is to use it —
but first a complere review of its commands is
in order.

On running, the program sits and waits with
a blank screen for you to type. This could be
described as the typing mode, as opposed to
the command mode which is described later.
in the typing mode all keyboard characters
except the Return and Copy keys are accepted
as text, which is then copied to the upper text

space and echoed to the screen. The upper text

| space is an ideal repository for text and it
allows the equivalent of something like four
sides of A4 paper packed with words —
enough for most purposes.

Inverse characters are taken to represent
upper case, and normal characters represent
lower case cpposite to the usual practice. In
this way, the keyboard is used as one would

| use a typewriter. Since most mistakes are
| noticed during typing the normal use of the
Delete key is catered for. Incidentally, the
Repeat key may also be used with any other
key as standard and when any key is pressed, a
short blip from the internal speaker is
produced which has proved a great aid to
Lyping.

To leave this mode and enter the command
mode one merely needs to press the Cirl key
and simultaneously press the Copy key. The
Atom responds with a blip and moves the
cursor one space forward. At this point, Scribe

expects the next

key-press to be a command
from the following list — an error trap is
included for those with shaky fingers should
an incorrect key be pressed.

S........3ave text

allows text to be dumped to tape. Once this
has been successfully saved the routine returns
to the typing mode through the View routine.

& DIM HOS42, JEad, 11630
10 A=NSEBZ ) B=A:F=0; X=#22E0; 7=0

1% Hegd JREM WeWIDTH CHANGE TO SUIT
M DIN LLEFIIF. I=8TOIR  LLET dm=1 G H,
F.U=aT01
P=f2088
1 P.s2l

L

@B HEM SCRIBE 2.5 23X (L) G.W.BYFHE 1582

295 P.%

400 P.%5iP.
SaR1L=a

A=A-L.F

TH>12a

ER@sF.BE.F.EE ) F.T=8 TO L-1
&18 F.®CRTT?

e LL@ JSRHFFES; STARDD, ISR L2 LDRAMEE; CHPFEL4: B0S LLT
FLMELLe ¥ RTS

=:LL1 LDARZ1;CMPHER;BCS LL2:LDAKSD) JSERFFF4; 1LL2 RTS 628 M. iP.$21:P.%2F.

e L2 LDHEHEF: LLA LDARKFF AfEL1: LS DECHSLENE LLS S@@cIF F=l RND TA=161:P,%15;:F=@:0.258

% LOANBRS2: ECRE4: STARERRZ : DEX: BHE LL4:RTS 22% IF ?hR=161;F.%141F=1

L& LDR2E FFF4; LDFAESZ JSRHFFFA4:LDARE ; JSENFFF3: RTS B1@ IF TA=162:P. %15 P 832 M=0;G=0+1

1883 820 IF TA=I163 M=M+&iF,1=0 TO T:P.S32:H.
185 P.ESiPLRLE 850 A=A+1;G.3213
118 h. SaakLI.LLa
288 bO: REM BCCEPT TEXT FROM EEYSORRD S@% IF THIA=EE; TA=151

218 IF 7HBB=7TE; TR=152:P. §HAF. 88D
915 IF THIB=84: TA=163:F." i
FTA=RD G, 200

INSERT TEXT FROM™ %1

r.LLe
THED=127 L1.LLE:A=A-1;7A=HD;:G.
THED | AT1=ND ) FeFe

282

S50 A=A+1

215 IF AYWSTFC G.t
228 LI1.LL1 TO BE INSERTEC"'®H
IL THECQImIg) IC20=[;: A=
o D MATCH BETWEEM %.J fAMD TEXT

PRIHT EOUTINE
CONTROL CODE ROUTINE
T BEOUTIHE

IE

i REHR 1248000 REM OPEH TEXT WIRDOW TO ALLOW IMSERTIOH
REM = 1858 IIC3=IICa0+D
+FEH 186@ TIICI=TI1CB>
. & REM ERASE FOUTIHE 1872 IIC@omiican-1
~iREH REFLACE ROUTIHE 1988 U. I11CAXAR.
REM MOVE ROUTIHE 1850 F.I=8 TO LENCH -1
"wrone ke ", "TRY AGRIK"IG.ZE8 1198 RATI=HTI
1118 M.
SELiP. 82 1128 A=LEHCH+I1{236.v
1588 F=a
1518 DO
: 1528 IF 7A=7J GOS.w
GTH OF WORD 1538 FA=R+]
DR+1IIF BYE9 GOS8 154@ UNTIL TRA=8D OR I1C] mLENC I
1550 A=A-1
13 MmD, Hel+L i D=0 JF 8 ] 1558 IF IIC1 =LEHCJ3iFnl
1 1578 IIC1mB:R.
16@BWIIL L =8
7T P.SCATT G, 1618 F.I=0 TO L
FEM U-LOWER CRSE 104 VICE VERSH 1628 IF RTIL>UT EN J:G. 1648

1638 IIC1=11<1
1648 H.:R.
17E2vE . 12/ P. %14
1785 F.I=8 TO fi-8-1
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CRIBE

_,J{":fo‘ f word, treat

the space as a normal character.
B Erase text

!

Uumuﬂw

........ Load text
allows text Lmdm;_, from tape. A beep

signals successful loading and loaded text is
automatically displayed. The text may then be
added to or manipulated.

line Insert text

it

hﬁﬂy

Allows for single characters, words or entire
blocks of text to be erased. Again respond 1o
prompts as they appear freating a space as
previously outlined.

M........ Mowve text
allows any amount of text up to 800 characters

to be moved from anywhere to anywhere
Respond to the prompts as they appear and | within the text.

single characters, words or sentences — up to R........ Replace text

64 characters long — may be inserted any- | offers a full global search and replacement
where within the text. Remember thar the | facility. The replacement can be longer, shorter
ASCII code 32 is a space and just as much a | or the same length as the target text since the
valid character as any other — so if you want | routine contains the necessary logic to cater for
to insert a word or sentence after another | all circumstances.

® THEOE1 L

e e R I

4889 UNTIL
4005 G.w
4818 D=LERNT
4815 DO
4020 GOS.f
L r- 2 A

F=R2RA=1IcB)
Ho=LEHC 1
hi‘.-_c* =256 THEE01=R-255

4038
4333

GuB GOS. b GOS. oG, 5008
Z.WARILALT

] SIBUT R CRED 40848 GOS. 05608 LICEImIICa D I1Ca=II020
ak TO A AESE
2% B Z.TI:HWRLT S0
133 H. SOAZ ¥
1248 G.w SEas
1E50uF . 12 Z=F IR sa1a
i = BGET Z=#AA 228 S.f
=038 IF F=@ A. G=0 GOS5.b:G.S820
saEId L=l
=348 D=LENC)

g 1F Fm@ G f—B"B

2A1H2SE+THIZ00 GOS. P TICZ22mITCE =D
= I=0
190BeF. "7 1IN "ERRSE FROM"&. sare Do
1918 l.k"mFl-FlrtEl So88 ATI=RTII+D2>
1928 G 3 I=1+1
1925 IF 4*8 GOS. BIG. & UNTIL HTI=#D
1938 AeR+LEHC iF Z F=8
1540 2)=q UNTIL F=g
1950 i IH. "ERRSE TO"#.) A=I1I{23
1968 GOS. F G
1978 I:'"'Fi--.ll""'j FIMN. "MOVE TEXT BEGIRNING %)
1993 [=0 i L] H
1398 DO
1555 '?(II‘H-I> ATL

2099 I=1+1

2018 UNTIL 1I1C337I=RD

2020 ARIICA D

2038 G.v

21926, =1 HAS HOT BEEN LOCATED"':R.

Z200HF. T=R TO LEH{H»~1;REM WRITE IN HEM TEXT
2718 RTI=HTI

5290 M. i A=A+LEHCH 5P

SmaRaE. S12F, T=0 TO 4:F. 813 H.
3BAD =0

2310 P. 7 IN. "REPLACE THE FOLLOWIHG"' &)
028 TH. "WITH "*SH;Z=a

3025 'r HTELEN H-12
330 1100
3949 [F LEHCH)
5858 IF LEHCH)<
358 DO

3278 GOS

3839 1 =
S0oE Gl
Q3T
2097 1

112 =R K. j=uH
GOs. ¢
E "IlLEH 43

L "BLOCK TOO LREGE": Gam

B=8;R.

FHTELEH H-1 =13

23 11282
PLACE BUFFER RFTER" ‘&)

I RERELEMC 0

r G. 4818
LEHC I3 G519

Tll1l7!l'5 WALT M. R

The global search and replace is the default
condition but you also have the option to
operate only on the first target found. This is
achieved by appending the replacement word
with a ] as the final character before Return is
pressed. This is an extremely useful and
powerful command but under extreme
circumstances it may be moving the equivalent
of several hundred K of RAM around, so be
patient. This command has a great many uses,
one of which would be to personalise standard
letters, for instance, every occurrence of Mr
Smith could easily be replaced by Mr
Winterbotham throughout the entire text with
one simple command.

Viewing text

Another obvious example is when spelling
or typing errors have crept into the text
unnoticed; again these can simply and easily
be replaced by the R command.

V..o View text
This routine prints the entire contents of text
to the screen in paged mode. Printer controls
are displayed as graphics characters so it 1s easy
to see where, and how many, codes are
embedded in the text. The function can be
aborted at any time by pressing the Shift key,
whereupon a return to the typing mode is
executed. It is unforrunate that the Atom
screen is fixed at 32 columns wide, since the
ideal would be to have the same width screen
as the printer, but in practice I have not found
this to be detrimental to the layout of any
printed matter.
| Printer control codes.

This is really a command with sub-commands.
On entering the command mode by pressing
the Ctrl and Copy keys, then pressing K steers
the user to a routine which expects one of
three other keys to be pressed. These are D,
N, T.

D toggles on the double-widrh printing and
all characters encountered after this control
code are double printed until the next D code
turns off the effect.

All these control codes are transparent to the
user — that is, they do not appear on the
screen or get printed out. But you can see
them when you use the V view command. The
N code forces a new line in the Printed output
and is useful in producing the desired layout.

The T code produces a tab of eight spaces. I
have implemented a software Tab in this
application since different printers have
different methods of implementing the same
by hardware — so this method should be
universal but could easily be substituted to
suit your own printer. Any number of the IN
and T codes may be used to obtain the desired
format.

i Print text

Once this command has been invoked the text
is sent to the printer formartted according to
the control codes. The routine also ensures
that no broken words are printed at the end of
lines and auto-paging of the document is
under software control. During printing the
text is echoed to the screen.

The program itself is modular in its
approach. I trust this can be seen form the Rem
statements in the listing, which incidentally
should be omitted from the working copy of the
Program since some of the coding will thn
occupy the buffer space. | ]
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PRINT OUT

Amber 2400

“Life would be so much ecasier with an
Matrix Printer :

AMEER =406
MRTRI% FRINTER

LOW RUNNING COST USING
FLAIN PAPER
USED WITH MANY COMPUTERS
IMCLUDING BBC.UK181 .ATOM
DREAGON .NEWBRAIN ATARI .
TRZ=88.VIC=28 AND MZ-88K

+YAT & £2.95 P&P
for- details send o
lorse SAE to:

AMBER CONTROLS LIMITED

Central Wog
Walworth Industrial Est .
Andoer
Houmpshire SPLG Sal

ar

MICHAEL ORWIN’S ZX81 CASSETTES

The
QUOTES

“Michael Orwin's £5 Cassette Two is very
gqood wvalue. It contains 10 stolid well
designed games which work, offer plenty of
varnety and choice, and are fun.”

Your Computer, May ‘82

“Michael Orwin has built a reputation for
value-for-money software and his Cassette 4
offers quantity as well as quality.””

Sinclair User, Octaber ‘82

“If each game was on a separate tape and
selling for £5 each | would still recommend
them. But all on ene for £5 . . .! This sort of
value for money just has not been seen
before on any personal computer,”

“Without sounding pushy | would like to
conclude this review by saying — if you have
a ZX81 and like games, then you should buy
Michael Orwin's Cassette 4.

2 extracts from ZX Computing, Oct/Nov ‘82

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 Com-
mand.

Cassette 2 costs £5.

CASSETTE 1

(eleven 1k programs)

machine code:

React, Invaders, Phantom aliens, Maze of death,
Planet lander, Bouncing letters, Bug splat.
Basic:

IChing, Mastermind, Robots, Basic Hangman.
PLUS Large screen versions of Invaders and
Maze of Death, ready for when you get 16k,
Cassette 1 costs £3.80

CASSETTE 3
8 programs far 16k ZX81

STARSHIP TROJAN

Repair your Starship before
§ disaster strikes. Hazards in-

-+-|-_+-| )| clude asphyxiation, radiation,

escaped biclogical speci-

mens and plunging into a Su-

pernova.

STARTREK This version of the well known space

adventure game features variable Klingon mobil-

ity, and graphic photo torpedo tracking.

PRINCESS OF KRAAL

An adventure game.

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 func-

tions including ‘Backstep’.

SECRET MESSAGES This message coding prog-

ram is very txlp gexi jf.

MARTIAN CRICKET A simple but addictive game

{totally unlike Earth cricket) in machine code.

'rfhe speed is variable, and its top speed is very

ast.

Cassette 3 costs £5.

best software (by various authors) at low prices

CASSETTE 4
8 games for 16k

ZX-SCRAMBLE (machine code)

Bomb and shoot your way through the fortified
caves.

GUNFIGHT
(machine code)

INVADERS
(machine code)

FUNGALOIDS (machine code)

GALAXY INVADERS (machine code)
Fleets of swooping and diving alien craft.

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-TOE (Basic)

Played on a 4 x4 x4 board, this is a game for the
brain. It is very hard to beat the computer at it.
T of the B games are in machine code, because
this 15 much faster than Basic. (Some of these
games were previously available from J. Stead-
man).

Cassette 4 costs £5.

Recorded on quality cassettes, sent by first class post, from:
Michael Orwin, 26 Brownlow Rd., Willesden, London NW10 9QL (mail order only please)
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Life is what you make it,
and Peter Whittle certainly
puts some zest into the
generation game.

COMPLICATED PATTERN manipulation games
such as John Conway’s Life are ideally suited
for programming on to a compurter with visual
display. Generally speaking, a lot of simple
computation has to be performed to generate
each new pattern from the previous one. This
computation normally takes the form of check-
ing the adjacent positions of each part of the
pattern and then applying simple rules in
order to generate the new pattern or, in the
case of Life, the new generation.

This non-arithmetic computation is very
inefficiently performed when written in Basic,
involving many slow For-Next loops. With the
game of Life on the ZX-81 it typically takes 20
seconds or more per generation. However, this
type of computation is ideally suited for a
fairly simple machine-code routine.

The display of the ZX-81 can be looked on
as an array of 768 squares arranged in a grid
32 across by 24 down. The normal Basic print
statements can only use the top 22 lines, the
bottom two being used for report codes,
although the whole 24 lines are accessible to a
machine-code routine. When the total amount
of memory exceeds 3.25K a clear screen is
padded out with 24 by 32 spaces.

The computer blocks off 793 bytes of the
memory to store this display, the extra bytes
being Newline characters to mark the end of
each line. The character at each posirion is
coded with a number as listed at the back of
the ZX-81 handbook. The starting address of
this display file is stored at locations 16396
and 16397 and, in general, may move around
in the memory — so its position must be
checked each time the routine is called.

The game of Life

Briefly, the game of Life is as follows.
Imagine a rectangular array of squares — in
the case of the ZX-81 display, 24 by 32 in size.
A pattern is first of all set up on the array
either by a series of suitable print statements
or by a more flexible program as suggested
below. Certain rules are then repetitively
applied to the pattern which will, in general,
change the pattern ar each step. If a suitable
starting pattern is used a very interesting
development of shapes can be observed.

The rules to be observed are as follows: first,
any square surrounded by less than two, or
more than three, occupied neighbouring
squares will die of loneliness or overcrowding
respectively. Secondly, any square surrounded
by three occupied squares will become
occupied, that is, live. Third, any square
surrounded by two occupied squares remains
unchanged. As can be seen, for each position
on the array on which the game is to be
played, the eight immediately adjacent
positions need to be examined to determine
whether it lives or dies.

With all thé For-Next loops needed to
program this in Basic, it could take a very
long time to run. However, with the machine-
code routine to be described, even in Slow
mode where the microprocessor has to share
its time between executing the program and

LOCATION DECIMAL LAREL IHSTEUCTION COMMEHT
16514 283, 86 CHECK BIT 2.,thl> Bit 2 =et?
16516 48, 1 13Tl |
16518 (=] INC 2 Yez
16515 35 INC hit
165268 281 RET
16521 42, 12.64 LD hl. (163953 Disklaw +ile start
16524 33 IHC hit
1 @525 14,22 Lhe,22 Lirme count
16527 .58 CHZ LI, 38 Co lumn number
16529 17,38, 8 sH1 L Dele . 56
16532 175 # 0R =2 Rezet count
16533 285,130, 54 CALL CHECKE
16536 222 PUSH kil For next rosition
1E537 285, 1530, 54 CALL CHECK
16548 285, 138, 564 CALL CHECK
16543 25 ADD hl.de For next line
16544 =85,138.64 CRLL CHECK
12547 229 FUSH kil Far ssauare belns tested
1E542 25 ITHEC fil
16542 2H5. 120,64 CALL CHECE
| 18552 25 ADD kK1
| 16553 285, 138,59 CHLL CHECK
18558 285, 13864 CALL CHECK
16359 285, 138,64 CALL CHECK
16562 25 POP kil
18563 BY LDd. =
eS8 52,3 L D&, 3
16566 = oF oo
15567 48,4 IRZ: LIYE
1e5e2 &1
LESFA jE=
158571 32,8 IRHMZ : DERD
16573 283,26 2.0l Iz Bit 2 zet al=e
16875 4, 4 2. DEAD Jume i+ fo
16577 283,198 LIYVE Aachll
203,134 DERD Chill
229 acT FOF Kl Hexwt position 1n kil
16, 15949 SF o7
£t
25
13 lime covnt
32, lime?
£
42, Dizelas £ils
] er
=
& 512
EIFE
T
Figure 1.

/X-81 LIFE

generating the display, each generation still
takes less than one second.

Loops are performed most efficiently in
machine code by setting a count in one of the
registers — normally b, ¢, d or e so that a, or
accumulator may be used for arithmeric and
the hl pair for register indirect addressing.
Each time the program section is to be
executed, the count is decremented by one and
then checked for zero with the JRZ or JRNZ
instructions; do a relative Jump if JRZ is zero
or JRNZ is not zero respectively and the loop
either repeated or not.

The most efficient register to use is the b
register because there is a special instruction
DJNZ which decrements b and tests for zero
in one. Another instruction type that is used in
the program is the bit set and test group.

In the game of Life the whole pattern is

scanned and a new pattern is formed according
to the rules previously defined. In order to
avoid Saving this new pattern in its own part
of the memory and then transferring it into the
display file, the life/death decision is made and
then the square marked in a way that will be
invisible to the status-checking routine when it
is called for the neighbouring squares. The
newly-formed pattern must be kept separate so
as not to interfere with the testing of adjacent
squares. The square marking is done by
setting and testing particular bits of the word,
coding each position in the display.

On the ZX-81, O, the character we will use
to define the pattern, is coded 34H or
00110100. Counting the bits from the right,
starting at 0 we see that bit 2 is a 1. The
instruction BIT2 will test this particular bit

feontinued on next page)
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(continued from previous pagel

and set the zero flag — if the bit is a zero —
and reset it if the bit is a 1. The zero flag can
then be tested by a JRZ or JRNZ instruction.
SET and RES will similarly set or reset the
particular bit specified.

The only other instructions that may be new
to beginners in machine-code programming —
although, of course, familiar to regular readers
of Your Computer — are Push and Pop.
These use an area of memory set aside by the
computer-operating system for temporary
storage. This is called the stack and works on a
last-in, first-out principle. Data in the form of
16-bit words is entered or Pushed into the
stack or retrieved or Popped from the stack,

The stack pointer, a register we need not
worry about here, automatically keeps track of
the current top-of-stack position. These in-
structions are used to temporarily store data
out of the way, while the computer gets on
with something else. For the readers who
missed out, Your Computer ran a series on
machine code from August to November
1982,

The complete machine-code routine is
shown in figure 1. Briefly, its operation is as
follows: the whole display is scanned and for
each square the bit-checking subroutine,
Check, is called for each of the eight
surrounding squares, with a count of the
number of live ones found and kept in the A
register, program location 16525 o 16561,

The count is then checked and bit 0 set or

reset accordingly 16563 to 16582, Inci-
dentally, this bit setting and resetting will
produce an intermediate pattern of Ps and M,
that is, the codes 00110101 and 00000001 in
the display file. Once the whole array has been
processed, it is scanned once more and for
each equare, bit 0 is tested to determine its
new status and a 0, or 52 substituted for death
— a0 — or life — the letrer O — respectively
— 16594 to 16621. And thar is all there is to it.
The program is loaded into the first Rem
statement as suggested by Sinclair, so type out
the following; remember to follow the first
Rem with 110 spaces, approximately 4 lines.
1 REM
10 LET L=16514
20 PRINT L,
30 INPUT |
40 POKE L, |
50 PRINT PEEK L
60 LET L=L+1
70 GO TO 20
On running this program it will print out the
location. You then type in the decimal
numbers as listed in figure 1. Note that some
instructions consist of two or more numbers.
The screen printout will show that they have
been entered properly. When the screen is full
type Cont to continue. When you get to 16622
type Stop. The machine-code routine will now
be loaded in the Rem statement. All it needs
now is a Basic set-up and operating program |
with some user-friendly embellishments.
1 REM....etc
10 LET L =PEEK 16396+ 256 * PEEK 16397

20 PRINT A B o

21 PRINT

25 PRINT “ MOVE CURSOR WITH
ARROWS

26 PRINT " PRESS O TO WRITE"

27 PRINT " PRESS P TO START *

28 PRINT " PRESS ANY KEY TO RUN AND
BREAK TO STOP ~

23 PRINT * WHEN READY PRESS CONT
30 STOP

31 CLS

32 LET A=345

40 LET B=A

50 IF INKEYS$="5" THEN LET A=A—1

60 IF IN KEY$="6" THEN LET A=A +33
70 IF INKEY$="7" THEN LET A=A—33
80 IF INKEY$="8" THEN LET A=A +1

81 IF A<1 THEN GOTO 32

82 IF A>724 THEN GOTO 32

85 IF PEEK (L+A)=118THEN GOTOQ 32
87 IF A< >B THEN POKE (L +B), 0

90 POKE (L+A), 146

100 IF INKEY$<> “0" THEN GOTO 130
110 POKE (L+A), 52

120 LET A=A +1

130 IF INKEY$ ="P" THEN GOTO 140
135 GOTO 35

140 POKE (L+A), O

141 LET A=1

147 PRINT AT 0, 18; "GENERATION™; A
150 IF INKEY$= " " THEN GOTOQO 150
160 LET L=USR 18521

166 LET A=A+1

170 GOTO 147

SPECTRUM
BUDGET PAK

LiATo0L

HARDWARE

SOFTWARE

SIAVO WAYLITIS

32K RAM (issue One Spectrum) .
32K RAM (Issue TWo SPeCTrim) oo i

rogrammers Toolkit (16K & 48K) e
Spectrum Games — Airport, Alien, Crabs [ 16K) ...

A full range of software and hardware are available. Tick the
coupon below for your free 1983 catalogue and enclose a large
stamped addressed envelope.

. Only £42 50
Only £32.50

Only €595
Only £4.95

| wish to order the following:

(] Spectrum Budget Pak (For Issue One) ...
[] Spectrum Budget Pak [For Issue TWo) .............
[] 32K RAM [FOr ISSUE ONEJ .ooooooe oo

SPECTRUM 32K RAM plus SPECTRUM TOOLKIT

and NEW SPECTRUM GAMES
SAVE £8.45!

[T] 32K RAM [FOF ISSUE TWWO) woeeroveereroessesimssseesssseomons
[] Programmers Toolkit (Spectrum) .

[] Spectrum Games ...............

[] 1983 JRS Catalogue ............

Cnly £44.95
Only £34.95
Only £42.50
Only £32.50
Only £595
Only £4.95

FREE

Tick as applicable

For Issue One SPECTRUM — total package price only £44.95

For Issue Two SPECTRUM -

19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3JU Telephone: (0903) 65691
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total package price only £34.95

Total [Inc VAT & PEP)

Post to: JRS SOFTWARE, Department

19 Wayside Avenue, Worthing, Sussex BN13 3JU




DOVWNSWAY

= 7
ELECTRONICS (UK) LTD. / /
MEMORIES

FOR THE
ZX81

The Downsway 64K Memory* slots directly on to the
computer, without needing an additional power supply, or
adding any extra load to the internal 5v regulator. Trade in
your old 16K RAM Pack (any make, any age, any condition)
for £12.50 against a Downsway 64K Memaory to bring the
price down to only £47.45 plus p & p. Without trade-in, it
costs just £59.95 plus 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 £24.95 plus p & p.

Both memories measure only 2% x 1% x 1in. and are
supplied with a foam cushion strip to provide added
mechanical stability.

* Reviewed in ZX Computing Aug/Sept 1982 and Popular
Computing Weekly 22/7/82,

Please send me: -
City. Item Price Total
32K BAM Board (Issue 1 Spectrum) £42.50
32K RAM Kit (Issue 2 Spectrum) £32.50
&4 K Mamory for ZX81 at trade-in price  £47.45
64K at normal price £59.95
TEK FAM £24895
Post & packing £2.00
Total £

DOWNSWAY ELECTRONICS (UK) LTD. DEPT. M, DOWNSWAY HOUSE, EPSOM ROAD, ASHTEAD, SURREY.

MORE MEMORY FOR YOUR
ZX81 OR SPECTRUM!

NEW! 32K RAM FOR SPECTRUM

Afull 48K of memory for the 16K Spectrum — simple D.LY.
installation by just undoing 5 screws and plugging in!
For Issue One machines (with light grey keys) — a RAM
board of advanced design, using “state-of-the-art” technclogy
— only £42.50 plus p & p.

For Issue Two machines (with dark grey keys) — a simple
plug-in kit of 1.C.s which fit straight in to the sockets
already provided:only £32.50 plus p & p.

Both come with fully detailed, illustrated instructions.

MNaturally Downsway add-on memories arefully tested and guaranteed,
but should you be dissatisfied for any reason, just return the
memory within 14 days for a full refund (and your old 16K RAM
pack, where appropriate).

Please allow up to 28 days for delivery.

My cheque/P.0/Money Crder is enclosed

Please debit my Barclayeard No. ..o e e
I BT o e ot o o ey A it e

Address: ..

NEW
SPECTRUM

SOFTWARE

TRANSYLVANIAN TOWER
In this spine chilling adventure you explore Count Dracula’s dark
tower from the dismal dungeons to the terrifying top! Discover his 500
room maze with its incredibly spectacular moving three dimensional
Eraphics_ Watch out for the swooping vampire bats as you try to rid
1e world of this Transylvanian terror! Combines an adventure with a
maze with a fast moving graphic action game! A new maze everytime!
With a full ‘save’ routine for use during the daylight hours! 48K
SPECTRUM only £6.50

JACKPOT FRUIT MACHINE

Featuring holds, nudges and realistic hi.res.symbols. Colourful - just
like the real thing!

Plus

SUBMARINE ATTACK

Destroy thern before they destroy you. Fantastic fast action fun. Both
games just £4.95, 48K SPECTRUM

Richard Shepherd
Software

FREEPOST (No stamp required),
Maidenhead, Berks SLE 5BY.

Promotion’s the name of the game in

‘SHIP OF THE LINE' - An adventurous management game.
Fearlessly battle your way up the ranks.. encounter enemy fleets..
survive mutiny, fever and famine... endure fog, fire and thirst... then. .
when you think you've done well... rush home to Port for promotion!
16K SPECTRUM £4.95 48K SPECTRUM £6.50

MULTI FUNCTION CASH CONTROLLER

Takes care of your Home Budgeting, Bank Account, Standing Orders,
Loan and Mortgage Repayments. Complete security ensured by
secret password. A budgeting hargain for only £10. 48K SPECTRUM
‘SHAKEN BUT NOT STIRRED!

A James Bond 007 Adventure

Recover a stolen warhead from the lair of Dr Death, but first follow
the trail across continents, locate his secret island, encounter the steel
fisted giant Paws, then find yourself in his underwater maze and
hopefully find the missile.. But It Doesn’t End There!

Can you resist being 0077 Only £6.50 48K SPECTRUM

rom FORM Please send me

48K JackpotiSub (Attack) 445
48K Transyhanian Tower

16K “Ship of the Line'

48K "Ship of the Lo

48K ‘Shaken Bt not Stirmal!

48K Multifunction Cash Contoller

Ll
LR
[H.50
) By First Class Post
L1000 Cn Quahty TDK

Cassalles

|
|
I
|
1
=
1
|
|
|
|
|

[-.enclese my cheque/Postal Order for £
| payable to Richard Shepherd

K Memory
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10
20
30

DIM A%$(20)
POKE 106,PEEK(1056)-8

40 P=PEEK(104):N=P12546
50
&0

%0
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270

FOR D=0 TO 25:NEXT D

FOR M=0 TO 1023:POKE N+M,PEEK(57344+M) :NEXT M
FOR M=0 TO 103:READ D:POKE N+M+8,D:NEXT M

70 POKE 756,P:A$="$$$$$$$$5$4$4$553335$5"

80 FOR M=1 TO 4:POSITION 0, 13+M:PRINT #6;A%(1,M+2);CHRS (37) ;CHRS (38) 3 :NEXT M
PRINT #6;CHR$(163);" ";CHR$ (39) ;CHRS (163)
POSITION 18,16:PRINT #6;CHRS (163) ;CHRS (41)
POSITION 16,17:PRINT #6;CHR$ (39) ;CHR$ (40) ;A$(1,2) ; A%$; AS; A$; A$
PRINT #6;" CHARACTER SET DEMO":POSITION 0,13:PRINT #6;CHRS (163)
POSITION 0,0:PRINT #6;CHRS (129) ;CHR$ (130); "
POSITION 8,8:PRINT #6;3CHR$ (135) :POSITION 17,10:PRINT #6;CHRS (129) ; CHRS (130)
SOUND 0,50,6,6:SOUND 1,51,4,4
POSITION 11, 12:PRINT #6;CHR$ (10) ;CHR$(11) :POSITION 5,8:PRINT #&;CHR$(10) ; CHR$ (11)

POSITION 11,12:PRINT #63;CHR$(12) ;CHRS (13) :POSITION S
FOR D=0 TO 25:NEXT D:60TQ 140

DATA 0, 3, 15, 31, 63, 255, 255, 0,0, 192, 224, 248, 252, 255, 255, 0
DATA 40,126,255, 255, 126,24, 24, 24

DATA 255,255,255, 255, 255, 255, 255, 255

DATA 192,224,240,254, 255,255, 255, 255

DATA 0,0,0,0,0,0,240,252,0,0,0,0,0,12, 126,255
DATA 0,0,0, 1,63,127,255, 255, 15, 63, 127, 127, 255, 255, 255, 255
DATA 1,3,43,202,74,63,31,7,128,192,252,171, 170, 252, 248, 224
DATA 1,3,63,213,85,63,31,7,128, 192, 252,83, 82, 252, 248, 224

GRAPHICS 17:POKE 708, 180:POKE 709, 124:POKE 710, 160: POKE 711,50: POKE 712, 4

" ; CHR$ (135) ; CHR$ (137) ; CHR$ (130)

s Bz PRINT #6;CHR$(12) ;CHR$(13) ]

L2

ONE OF THE best features of the Arari 400 and
800 computers is the facility to redefine
character sets. One can create as many
character sets as the imagination can conceive
and the computer’s memory will hold,

This makes it possible to hold and display
instantly any one of a number of character
sets, or change the characters at the push of a
button. Furthermore, by using Display List
Interrupts different character sets can be
mixed on the same screen in virtually any way.
But perhaps the most interesting thing about a
character set is that it takes up just 1K of

RAM; imagine, the Latin, Cyrillic and Norse |

alphabers in 3K, and each one selectable at
will.

To create your own character set the first
thing to do is decide where in memory to store
it. This is because the character set must not
be overwritten by a Basic program and must
not interfere with an area of memory already
used for something else, for example, DOS,

The ideal place is at the top of the available
memory. To ensure that it is protected from
Basic, first determine the amount of RAM and
then subtract from this the amount of memory
to be used. Next, the operating system must be
fooled inte thinking that it only has this
reduced RAM capacity available,

Memory location 106 contains the number
of pages that are available for use by Basic; a
page is 256 bytes long. This location is set by
the operating system immediately after switch-
ing on the computer and, during a system
Reset, this means one is free to alter the value
stored there at will. Therefore, placing a
smaller number in it can seal off the amount of
memory required for use. This is achieved
by using the following program.
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10 GRAPHICS 0

20 FOKE 106,PEEK{106}-8
30 P=PEEK(106)

40 N =P*256

Line 20 subtracts eight from the number of :

pages Basic can use. Four of these pages are
for use by the new character set; 4256 =1024
or 1K. The other pages are used by the
display; if a higher resolution mode than
Graphics 0, 1 or 2 is used then more pages will
have to be set aside for the display’s use.

Line 30 sets P equal to the number of pages
Basic can use; N in line 40 is given the number
for the start of the new character set.

If we are not going to redefine a complete
character set and wish to retain the use of part
of the original set then the internal characters
in ROM must be transferred to the space
reserved in RAM. To do this, enter this
program line:

50 FOR M=0TO 1023 : POKE N + M,
PEEKI57344 + M) : NEXT M

The original character set resides in ROM at
location 57344 onwards. N, as we know, con-
tains the starting address of the new character
SErL.

Before designing the new character set we
must understand how a byte can represent a
decimal number. Look at the following
diagram — bit numbers are shown in the 1op
line, decimal in the bottom line,

Fi e e | )

[1lolo[s[e]+]:o] -

128 64 32 16 8 4 2 1
As you can see, a byte is made up of eight
bits, each bit can contain a 1 or a 0 and,
further, each bit is assigned a decimal value as

150




shown. This means that ifa 1 was placed in bit
7 then that byte would have a decimal value of
128. In the example bit numbers 1, 2,4 and 7
contain ls. This makes the value of the byte
equal to 2+4+16+128=150. Each character
is made up of eight byres and so can be
thought of as an eight-by-eight square and,
depending on which bits in this square are at 1
and which are at 0 — that is, on or off — we
can create a shape. This is illustrated by a grid
diagram in figure 1.

The shaded blocks are 1s, the empty blocks
are Os and by using the decimal values of each
byte as we did before we find that byte 0 = 36,
byte 1 = 24, byte 2 = 60 and so on.

These decimal numbers will be used 10
create the character on the computer, but first
decide which character the new one is [0
replace. If a lirtle Invader character is to be
displayed instead of the dollar sign, look up
the character’s number using the internal

S character set table on page
( 55 of the Atari

5
b

1

Basic Reference Manual. The dollar sign is
character 4. Since each character is eight bytes
long, to find the offset from the start of our
character set it is necessary to multiply the
character number by eight.

This offset value is then added to the
starting address of the character set and the
decimal values obtained from the eight-by-
eight square are then read into the next eight

bytes beginning at that address. These lines of

program should make it a little clearer:
60 FORM=0TO 7 : READ D :
POKE N+ M+ (4*8),0 : NEXT M
100 DATA 386,24,60,90,90,60,36,0

Line 100 holds the decimal values that we
are using to create our character; line 60 places
these values into our new character set, over-
writing the dollar sign character.

The new character has now been placed in
memory but it cannot be accessed yet, because
the operating system has not been told o use
the new character set, so It 15 continuing 1o use
the original one in ROM. Memory location
756 contains the pointer for the character set

and is auromarically set to 224 on power-up,
systemn Reset or a Graphics command.
Mulriply 224 by 256; this obtains 57344, the
location of the ROM character set. Now look
back at line 40 of the program and you will
find that P*256 gives the location of the
character set. So, Poking 756 to P brings the
brand-new custom character set into use. Now
add the following line to the program or enter
it as a direct command after the program has
been Run.
70 POKE 756,P
Once the program has been Run, try using
the dollar sign; all the other keys work
normally. Tty the program for Modes 1 and 2,
but please note if you redefine lower case or
graphics characters in these Modes, remember
to add 2 to PP. This is the same as using 226
instead of 224 when displaying lower case
with the original character set. Try the
following lines to change the letter D.
65 FOR M=0TO 7 : READ D :
POKE N +M +{36"8),D : NEXT M
110 DATA 24,24,24,60,126,255,153,153 [l

HARACTER
DEFINITION

Space invaders may have more appeal then the

Cyrillic alphabet but both are just as easily defined

\\ with Keith Robinson’s program for the Atari 400/800.

7 S

Bit number

Figure 1.
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VIC-20 AND PET.
TO USER PORT,

VIC-20 and PET INTERFACES
VIC-20 EXPANSION SYSTEM

* FOUR EXPANSION SLOTS

* TWO SLOTS WITH BLOCK SELECT FACILITY
ALLOWS USE OF STANDARD RAM
CARTRIDGES WITHOUT INTERNAL
MODIFICATION

* FULLY BUFFERED

* GOLD PLATED EDGE CONNECTORS

PRICE 39.95

CONTROL INTERFACE

FOR USE ON BOTH [¢

ERTERNAL TGN 1

UNIT CONNECTS

ALL LEADS naee )

SUPPLIED {

PRICE 39.95 e ﬂ
\; e e T e I s T R

* SIX RELAYS WITH RELAY ACTIVE LED’'S

* RELAYS SINGLE POLE CHANGEOVER TYPE
RATED AT 1A 28V DC or 0.5A 50V DC

* TWO EXTERNAL TRIGGER MONITORS FOR
SENSING EXTERNAL SWITCHES ETC

* CAN BE USED ON OTHER COMPUTERS WITH
USER I/O FACILITY AND 5 VOLT SUPPLY

VIC-20 ANALOGUE INTERFACE

PRICE 39.95
INCLUDES LEAD.

* 2 CHANNEL
VOLTAGE
MONITORING: |
0 to 30 VOLTS DC |||
0to 2 VOLTS MIN
SENSITIVITY

* 2 EXTERNAL TRIGGERS FOR MONITORING
EXTERNAL SWITCHES, RELAYS, ETC

* 2 CHANNEL PADDLE FACILITY ALLOWING
USE OF UNIT AS PADDLES , X-Y
POSITIONING ETC.

ALL PRICES FULLY INCLUSIVE
PLEASE ALLOW UP TO 28 DAYS FOR DELIVERY
CHEQUES/P.O. PAYABLE TC CLOYVALE LTD.

2 CLOYVALE LTD

o
E”_“'“J =] UNIT 5 POLT 1 INDUSTRIAL ESTATE
0983 854864 VENTNOR ISLE OF WIGHT PO38 1DX
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Every computer needs a

CHATTERBOX!

0K Spock, you win this time.....

for
ZX81
SPECTRUM

NASCOM, VIC, PET,
BBC, AFPLE, TRSSE0,
IBM, CRAY, ETC
(Please state)

At last! Genuine phonetic synthesis at a sensible
price. Gives your computer an urtfimited vocabulary
(nothing more to buy!). Self contained speaker/
amplifier, Sinclair connector etc, PLUS Expansion
socket for BIG EARS AND Maonitor socket for Music
Board. Full instructions, technical notes and
programme examples supplied with this outstanding
educational unit.

DEALER ENQUIRIES WELCOME

As seen on BBC TV “Computer Programms

*BIG EARS * *.

SPEECH
INPUT

FOR ANY
COMPUTER

Hugely successful Speech Recognition System,
complete with microphone, software and full instructions. £49
BUILT TESTED & GUARANTEED OMLY

PLEASE STATE COMPUTER: UK101, SPECTRUM, ATOM, NASCOM2,
Vic 20, Micron, ZX80/81, PET, TRSBD, MZBOK, APPLE II, BBC MICRO

NEW: FAST MACHINE CODE FOR ZX SPECTRUM £7.40

ZX81/SPECTRUM

MUSIC SYNTHESISER (STEREO
+ 16 LINE CONTROL PORT

Play 3-part music, sound effects,

<
drums etc, Full control of attack, decay

and frequency. Input/iOutput lines pravide h
control and monitor facility for Home Security, Robot Control,
Madel Railway, etc. etc. Waorks with or without 16K RAM.

Add kevyboard te make a live performance peolyphonic synthesiser!

Full instructions/software included. =
£19.50 «m

o AMAZING \I'AIE;IEUAT ONLY
Extra way connectors at £2.
; £25.50 (BUILT)

THE COMPOSER

Music Programme for above synthesiser.
Enter and play 3 part harmony.
Includes demonstration tunes.

COLOUR MODULATOR
RGB in, PAL/UHF out (not for ZX)

Recommended £7.40

KIT £15
BUILT £20

SPECIAL OFFER
SPEECH OUTPUT CHIP S$X-01
Phoneme Speech Processor

I.C. £18

DATA £0.60

All enguiries
S5.A.E. please

WLV B e ™

Essex CM13 35D, England
SYSTEMNS Ltd Telephone: Brentwood (0277) 810244

Please add VAT at 15% to all prices,
Barclay/Access orders accepted by telephone

VIS4




IK CHESS

Last month David Horne
showed you the board.
This month he illustrates
the move logic.

As A REMINDER, figure 1 depicts the playing
board and figure 2 is the Basic program used
to enter the machine code. This month we will
start with the main driver. Enter Fast mode
and change line 10 to read:

10 FOR A = 16681 or 16779
Run 10 and start entering the code shown in
figure 3. The next routine to enter will be the
keyboard controller, after typing Save 4.
Change line 10 to read:

10 For A = 16860 to 16916
Run 10, start entering the code shown in
figure 4 and then Save 5. Enter Slow mode
and type Run — be prepared for a crash.

The machine is waiting for you to type

either a W or B, and will respond by placing
the appropriate symbol towards the top right
of your screen. Try entering any letter you like

first, to ensure that the code rejects all other |

inputs.

Mow enter a number between 1 and 8,
followed by a lerter A to H at which point just
about anything could have happened. The
reason for the above exercise is to determine if
the keyboard controller is working, that is,
selecting which keys will be accepred as
inputs.

At this point, it becomes very much more
difficult to provide the reader with a
comprehensive set of diagnostics. Suffice to
say that we are breaking each party down into
small routines, which can be re-entered one
routine at a time in an effort to isolate the
offending error.

Alternatively you may wish to try the
program given in figure 7 of last month’s
article. Assuming after much murmuring, you
appear to have this bit correctly entered, our
next routine is the address converter. This
takes the alphanumeric input and translates it

to a board position. Change line 10 to read:
10 For A = 16801 to 16859
Run 10 and start entering the code shown in
figure 5 and Save “6". The address converter
has a little routine tacked on to the end which
effectively checks to see whether the correct
piece is being moved. So now enter Slow mode
and Run the program. By the way, it will
crash again. Enter your opening colour — B or
W — then try spare spaces and the wrong
colour positions to ensure that these entries
are not acceptable. Now try a correct position,
at which point the system will crash.

Finally, the move logic. This is going to be a
bit of a marathon. You will be entering 170
numbers, around 15 minutes work. Change
line 10 to read:

10 FOR A = 16917 to 17087
Run 10 and start entering the code shown in
figure 6, and finally Save “7’". Enter Slow
mode, Delete lines 10 to 15, and Save
“ZXCHESS”, type Run and hope!

To help with error corrections look for the
following: if the pawns do not move correctly,
then look at the code from 17021 to 17087;
problems with any other pieces, look at code
16981 to 17020. There is a piece selector from
16949 to 16980, if just one appears incorrect.
The move tables are at 16926 to 16941, with a
part of the pawn table at 16778 to 16780.

Now for a brief outline covering the

| important functions of the machine-code

routines presented this month, We started at
address 16681 with a call to a subroutine —
16560 — which tests for which key has been
pressed, returning with a value in “‘a” which is
compared with B(39) or W{60) to see who
should start. Any other response will start the
test for key depressed sequence again.
Dependent upon B or W being pressed, a
black or whire square is placed in the “whose
maove now’’ position located by routine DPL.
The next routine at address 16701 overwrites
the From and To data at the bottom of the
board in preparation for the new data entry
and is effectively the start of the move routine.

< D. Horne. 1983

Figure 1. The board.

1@REM %% LOTS OF SPACES #%%
| 9 RAND USSR 16578
18 FOR A=18%S14 TO 17887
11 INPUT
i2 POKE R,
12 PRINT AT 1,8;R
18 MNEXT R
Figure 2. Machine-code entry program.
25 228 2BS 254 289
48 = 25 (=3 a2 24 175 24
iEEQa
= ER 128 E95 144 65 119 B2
& pEtE 152 65 119 43 119 285
1aE seE5 119 43 119 35 205 161
BE 254 A A= 234 34 6@ B4
<75 =p 62 G4 OB 285 4B 66
16734 =
Z@s 1SR 65 2@5 181 &85 254 2
=4z |1 48 212 33 52 =4 53 126
&% 498 284 133 111 126 i8S 32
248 42 6@ B4 iI28 ES4d 1
2R5 156 G4 205 1l4d S5 126 1398
16774
igs 11w 24 173 15 16

Figure 3. Main drives.

Continuing, we have a call to subroutine
KT, the routine — 16801 — which accepts a
number between 1 and 8 followed by a letter
between A and H, puts them in the From
position and transforms the pair of them to an
address on the board by means of the address
converter routine — 16806.

The board address is then tested to see
whether the contents of the address is either
the current mover’s piece, an opposition piece,
an empty square or part of the backeloth, and,
depdenent upon which, “a” is set to a specific
number. If it is not one of the current mover’s
pieces, it returns to the start of the move
routine. If it is a current mover’s piece, the
From position is Saved and the number of
legal moves for the position is set to zero.

The piece-move routine — 16942 — is
called. This puts all the legal board positions
that the From piece can move to into a table.
The next data entry is also decoded by
subroutine KT. providing a board position,
and a status code of that position in “a”. The
“a” register is interrogated to see if the To

{cantinued on page 83

: S 1is
Figure 4. Keyboard controlfer. 2es 187 163534
= B2 255 189 48 248 188 4.8 iv 239
245 =Y=3 77 2895 189 7 126 2@ iz2e 238
213 (=11 75 197 Z2as5 2=28 65 193 1 (=
iBS 4@ E 12 16 245 288 24 48 21
16894 14 =
23539 289 239 225 213 119 43 28l 16974
229 17 29 8 2as 238 65 229 S5a ss5
17 38 3 285 238 65 281 iE4A 245
Figure 5. Address converter. b
=229 285 =3 56 225 121 254
126 214 28 71 14 is 175 129 i7veid
16814 193 2
ie 253 198 S1 43 Te 144 285 =238 128
14@ 65 79 S 126 229 254 128 3 33
(= 1 48 23 254 2 48 i9 =229 245
4 254 =1 48 14 4 238 128 85 254
197 285 144 65 78 185 A93 4.8 17054
16854 =2 2
2 B 2 1i2e 225 221 SE 19
Figure 6. Move fogic. =33 132 g%
[ == =18 S2 126 133 1ii1 21313 281 24 285

255 241 242 240 16 14
29 227 225 31 243 13
127 254 53 4. 72 14
a 33 38 66 254 sS1
23 38 &6 254 48 42
254 sS4 48 =] 5 4
4a 3 33 34 56 123
229 197 283 127 32 24
65 254 = 48 17 285
254 2 48 i8 193 =225
bl 48 5 241 24 224
241 35 16 217 281 126
43 = e | as &6 24
14a 55 22 3 123 134
283 127 32 24 2a5 181
ES 32 24 122 254 i
225 21 66 123 2S4 38
254 Sa 4 15 241 225
32 2138 21 122 254 i
i=1% 24 241 241 225 a5
O, Horme, 1083,
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ZX81 & SPECTRUM
TOP OF THE PROGS.

SOFTWARE SUPERMARKET

From 100's of programs, we've selected the very best for 16K ZX81 and
SPECTRUM. These programs you'll play again and again: they really use
your computer fully. Full TOP TWENTY listing FREE with your arder.

Save £££°s on stamps and mistakes. Our selection service costs you nothing

PROGRAMS FOR 16K ZX81 AND SPECTRUM

1. WINGED AVENGER “One of the best Sinclair games yet. Covers all
the stages of the arcade original' - PCW. Very fast 'Phoenix’; shield:

smart bombs: great graphics: 7 play levels. 16/4BK SPECTRUM, 16K ZX81
(Work Force) £4.50.

2. BLACK CRYSTAL The ultimate role playing adventure. Real-time
monster battles, 180K of program for Spectrum, loads in 6 chapters. Over
100K for 2x81, lpads in 7 chapters, 48K SPECTRUM. 16K ZX81. (Carnell)
£7.50.

3. PIMANIA “An adventure enthusiast's dream” - CVG And you may win
the £6,000 Golden Sundial of Pi_ Brilliantly written. (Automata) 48K
SPECTRUM £10.00 16K ZX¥81 £8.00.

4. ERAKIT - AND WIN £10,000 TAX-FREE! Solve 12 fascinating clues
and you'll find a bank account with a real £10,000 in. Mind-boggling. 16/48K
SPECTRUM 16K ZXB1. (Artic) £9.95.

5. CHESS "The standard for ZX chess" - ZX Compg. 7 play levels, all legal
moves, position analysis and recommended move option. Spectrum version
has beautiful graphic chessmen. (Artic). 48K SPECTRUM £9.45. 16K £X81
£9.95.

FOR SPECTRUM ONLY

6. SPECTRES Heip Eddie light up his mansion: outwit the ghosts:
excellent sound and colour: multi-level: on-screen score; freeze: choice of
control keys. 16/48K SPECTRUM (Bug Byte). £8.00.

7. GROUND ATTACK Arcade thrills based on ‘Scramble’. "Very
absorbing game” - E&C. Pilot your spaceship through 26 zones, destroying
rmissiles, fuel dumps, avoiding hostiles. M/C, good sound and colour. 16/48K
SPECTRUM (Silversoft). £6.95.

8. ESCAPE "Une of the best and most criginal games for the Spectrum” -
5.U. 5 very realistic dinosaurs chase you through the maze as you search
for the axe to break out. Watch for the pteranodon! Multi-level. 16/48K
SPECTRUM. (New Generation). £4.95

FOR 16K ZX81 ONLY

9. TRADER "Outstanding graphics...animated.. original and
entertaining” - S.U. Travel 6 planets as this 48K game loads in 3 chapters
26-sacond test load. Beautiful pictures shaw off your ZX81. 16K ZX81.
(Pixel). £10.50.

10. MAZOGS "Great.. a superb new concept’ - PCW. Such good graphics,
you'll really believe you're running through the maze, sword in hand,
stabbing mazogs. Harder variations. Very addictive. (Bug-Byte). 16K ZX81,
WAS £10, NOW ONLY £8.00.

11. DEFENDER “Another winner!" - 5.0, Amazing 3D graphics as the
alien craft attack your spaceship. A great best-seller. (Greye). 18K ZX81.
£4.95,
r—--—_---——-
POST TO: SOFTWARE SUPERMARKET, 87 Howand's, Lane, London SW15 6NZ

Please send me the follo
SPECTRUM 48K And my FREE listing of your TOP TWENTY programs for my computer

| ENCLOSE MY CHEQUE/POFCRE {tonal) made payable to Scftware Supermarket

Name by ol S, | I

Addresss

WO [ QEW) programs for my ZX81 16E/SFECTRUM 16K/

0L code L T e
lock capitals. Ifwe can'sTead It, you won't get it. Despatch '
T lease add S0p plo. 2 o more programs pip fres

Piease complete ci;:u[uty ¥
usually 48 hours, For one prog

FOREICGN ADDHRESSES o p&p FOR EACH PROGRAM. Fisage check
carefully that the program you want is available for your particular computer

PROGRAM NAME COMFPUTER PRICE

UK. Add Blp plep of ardes enly oni program
FOREXGN ADDRESSES ADD 500 pip for each poogram
TOTAL

SOFTWARE SUPERMARKET

Your one-stop shop for the best Sinclair Programs
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ENTER THE SUPER JRS
ZX SOFTWARE COMPETITION AND

WIN £250 PLUS

A 14" COLOUR TV

Your ariginal ZX81 or SPECTRUM program could win the first
prize of £250 and a 14" colour T\, the second prize of £150, or
one of the three third prizes of a JRS 64K RAM Pack.

a substantial cash payment for the distribution rights to your
game by RS (even if you don't win a prize, JRS may still offer to
buy your program, providing it meets with the high standards
required). All entries must be received by February 28th.
Winners will be notified by post by March 31st, and results will
be published in the May issues of Sinclair User and

Your Compurters,

All programs submitted must be accompanied by an official
entry form, available from JRS Software, which contains full
details of the rules and conditions of the competitian.

Fill in the coupon below and post it today for your official
entry form, including a large stamped addressed envelope.

Please rush me by earliest post:

[] Competition Entry Form  [[] New 1983 Catalogue
* Tick: as appropriate

o e e
Address

19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3JU Telephone: (0803) 65691

- TP LB,

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: quarterly 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 quarterly 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
Please specify memory size when ordering for your
ZX81 and ZX Spectrum.
All prices include VAT, Post & Packaging. For details
send S.A.E. to:

TRANSFORM LTD.,

41 Keats Ho., Porchester Mead, Beckenham, Kent.
Tel: 01-658 1661

Bank Account, Sales and

. J




feontinued from page &7

board position is empty or has an opposition
piece present. If neither of these two is true
the code returns to the start of move routines.
If true, the board address is compared —
16745.

With each of the legal move positions
tabulated by the From routine. Absence of a
match restarts the routine again. A match
leads on to the move routine — 16759 —
which recalls the From position, gets its
contents and replaces them with zero, the
contents are then put in the ‘To’ position and
routine B/W called. This rewrites all the black
vacant squares and finally the “whose move
now’ square is changed followed by a jump
back 1o the starr-of-the-move routine.

The listing provides for a double move for
pawns on their initial set-up ranks. The piece
moves are controlled by the tables — 16926 —
which are called — 16949 — to permit the
appropriate movement associated with that
piece. See figure 7.

Figure 7.
16681 CALL TKP 205 220 65
CP N 254 39
JP Z DIS 40 7
CP N 254 60
JP NZ DIS 32 245
| XOR A 175
| JP DIS 24 2
LD AN 62 128
CALL DPI 205 144 65
LD (HL) A 119
16701 LD AN 62 8 (Move
Routine)
CALL DP5 205 152 65
LD (HL) A 119
DEC HL 43
LD {HL) A 118
CALL DP4 205 148 65
LD (HL} A 118
DEC HL 43
LD (HL} A 118
INC HL 35
CALL KT 205 161 65
CP N 254 3
JP NZ DIS 32 234
LD (NM) HL 34 60 64
XOR A 1756
LD (NN) A 50 62 64
LDEC a9
16731 CALL MOVE 205 46 6B
CALL DP5 205 152 65
CALL KT 205 161 65
CP N 254 2
EX DE HL 235
JP NC DIS 48 212
LD HL NN 33 62 64
DEC (HL) 53
LD A [HL) 126
INC A 60
JP Z DIS 40 204
ADD L 133
LD LA 11
LD A (HL) 126
CPC 183
JP NZ DIS 32 242
LD HL (NN 42 60 64
LD A {HL) 126
LD (HLY N 54 0
LD [DE) A 18
CALL B/W 205 156 64
CALL DPI 205 144 65
LD A {HL} 126
ADD N 198 128
LD (HL) A 119
JP DIS 24 179
15016
16801 PUSH HL 229 (KT)
CALL KYBD 2066 66
POP HL 225

16806 LD A (HL)

SUB N
LD B A
LD CHN
XOR A
ADD A C
DJNZ DIS
ADD N
DEC HL
LD B (HL)
SUB B
CALL DPZ
LD C A
ADD HL BC
LD A (HL)
PUSH H L
CP M
LDE N
JP Z DIS
CP N
JPZDIS
NC B
CP N
JP Z DIS
INC B
AND N
PUSH BC
CALL DPI
LD C (HL)
CPC
POP BC
JPZ DIS
LDBN
LD AB
POP HL
RET
16860 CALL NN
LD AN
CPL
JP Z DIS
CPH
JP Z DIS
LDBH
LDCL
CALL NN
LD A (HL)
RET
16878 PUSH DE
LODBD
LD CE
PUSH BC
CALL NN
POP BC
CEC
JP Z DIS
INC C
DJNZ DIS
POP DE
JP DIS
16895 POP DE
POF DE
POP HL
PUSH DE
LD (HLY A
DEC HL
RET

16802 PUSH HL
LD DE NN
CALL NN
PUSH HL
LD DE NN
CALL NN
RET

16917 LD HL NN

INC (HL) .
LG A (HL}
ADD L
LD LA
LD {HL} C
RET
16926 115 -1 -15

16842 LD A (HL)

126 (Address
Converter]
214 28

14 15
175
129
16 253
198 31
70

205 140 65 (Test)
78

126

205 144 B5

193

L= ¥ ]

20
205 187 2 (TKF)
62 255
189

40 248
188

40 245
68

ik

205 189 7
126
2m
213

66

75

197
205 220 65
193
185

40 &
12

16 245
209

24 239
209
209
225
213
19

43

201

229

17 20 8

205 238 65

229

17 38 8

205 238 65

201

33 62 B4
[ADDLIST)

(KYBD)

g2

126
133
111
113
201

16 16 14
16934 17 -17 29 -29 -31 31

1313
126 (Piece

move)

16981

17021

AND N
CP M

JP Z DIS
LDCN
LD BN
L HL NN
CP N
JPZDIS
LD HL NN
CP M
JPZ DIS
LD CB
CP M

JP Z DIS
LD B N
CP M

JP Z DIS
LD HL NN
LDAE

ADD A (HL}
PUSH AF
PUSH HL
PUSH BC
BIT 7A

JP NZ DIS
CALL NM
CP N

JP NC DIS
CALL ADDLIST
CP N

JP ZDIS
POP BC
POP HL
LDAC
CP N

JP Z DIS
POP AF
JR DIS
POP BC
POP HL
POP AF
INC HL
DJNZ DIS
RET

LD A (HL)

AMD N
JPZ DIS
LD HL NN
JR DIS
LD HL NN
LDDN
LD AE
ADD A (HL)
PUSH HL
PUSH AF
BIT 7 A
JP NZ DIS
CALL NN
CP N
JPNEZ DIS
LD A D
CF N
JP MZ DIS
CALL ADDLST
LD AE
CP N
JE C DIS
CP N
JB NC DIS
POF AF
POP HL
INC HL
DEC D
JP NZ DIS
RET
LD A D
CP N
CALL NZ ADDLST
JA DIS
POP AF
POP HL
LD E A
JR DIS

D Horne, 1383,

B

121

241

32

241
225

21

201
122
254
196
24

241
2725

24

34 66

(Piece
move
routing)

127

181 65

21 6o
10

224

217

[Pawn
move

routing)

128

5

35 66

3

140 65

3

127

24

181 65
1

24

12
21 66

19

15

218

21 66
241

205 i |
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ZX81 SPECTRUM DRAGON TANDY BBC

. 16K

16/48

ADVENTURE

* Over 200 places to explore in this machine code game using

advanced data compression techniques.

B * No random elements — you will need skill, cunning and a
§ sense of humour as vou explore caves, forest and castles.

* Evade ruthless pursuers and overcome a host of obstacles.

* Multiple word commands and single letter abbreviations.

This real-time graphics simulation set inside the human body
was written by a lecturer in anatomy. You are injected into the
blood stream in your miniature submarine. Navigate the
arteries, veins and heart to the brain, where a blood clot must
be destroyed. Features a real vasular map. You will be
attacked by lymphocytes which must be destroyed using
arcade game type graphics. Everything you do uses up
precious energy. Three display formats — a lateral and frontal
body scan plus blood vessel name, a close-up scan and a laser-
sight for fighting lymphocytes.

£1000 IN

32 LEVEL 2

AWARI

* The ancient African game of logic. It takes 2 minutes to learn
the rules but far longer to master the tactics.

* Select the *Goat-herd’ level of play and it's an addictive game
for children (8 +) that exercises their minds — not their laser
fingers.

* Select the “Witch-doctor’ level and it's a threat to your
sanity. We haven’t beaten it and we wrote it!

A/B

PRIZES

** Buy both Awari and Adventure and enter the ‘Foilkade
Challenge’ competition. Details with cassette or send SAE.

FOILKADE LTD

DEPT. PR9Y

66 LITTLEDEAN,
YATE,

BRISTOL BS17 4UQ

ALL GAMES £5.95 EACH, 2 FOR £9.95, 3 FOR £13.95
(ANY MIX) INCLUSIVE.

Fed up with Space Invaders?
Fed up with moving N.S.E.W. in seemingly

endless Adventure games?
exciting
SPECTRUM/ 16K ZX81/DRAGON 32

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.

2. ROMAN EMPIRE

range of challenging war games

—then why not try our
for the

Price: DRAGON £6.95 ZX81 £4.50 SPECTRUM £5.50

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.

3. PELOPONNESIAN WAR

Price: ZX81 £4.50 Spectrum £5.50

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.

4. SAMURAI WARRIORS

Price ZX81 only £4.50

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 to commit ritual suicide? 7 levels of play, a most fascinating

game.

5. WARLORD

Price: DRAGON £6.95 ZX81 £4.50 Spectrum £5.50

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 32 £6.95

Cheques and PC’s please, made payable to: M.C. LOTHLORIEN
4 Granby Road, Cheadle Hulme, Cheadle, Cheshire SK8 6LS
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Special effects, user-
defined graphics, Martin
Howse opens up the Vic
colour vista with his
illuminating guide to high-
resolution graphics.

]

Figure 1.

MULTI-COLOUR GRAPHICS is a form of high-
resolution graphics, and that is graphics
defined on an eight by eight matrix of dots.
However, it is different in that, unlike the
high-resolution graphics which only have two
colours for a dot on the matrix being lit or not
lit, multi-colour characters have four colours.

There are a few limirations, in thar the
horizontal resolution is halved with multi-
colour characters. That means that characters
will be made on a four by eight matrix. Also,
only four colours can be used; the border
colour, the auxiliary colour, the character
colour and the screen colour.

You cannot have many different characters
with other colours because if you change the
border, screen and auxiliary colours for a new
character, the old character’s colour will
change. However, this may be used to produce
special effects where many colours are
changed very guickly.

To start defining a multi-colour character
we must first decide on the colours. Since we
can change the screen, border, character and
auxiliary colours, we have a choice of four
different colours which can be anything in the
range of the Vic's first eight colours — except
the border and auxiliary colours which may
have 16 colours.

These colours are Poked into the Vic in the
registers shown in table 1.

The codes of the character colours are found
using the following rable:—

0 Black
1 White
2 Red

3 Cyan
4 Purple
5 Green
& Blue
7 Yellow

When the colours have been chosen and
Poked into their appropriate memory location,
you must start to design the character on a
four by eight matrix. See Figure 1.

Once the colours have been pur on the
matrix where you want them, using, for
example, A for auxiliary colour, B for border
colour, C for character colour, you can set
about coding the image. Each line of the

| memory you must change

matrix will become a binary number which
will be put into memory in decimal. You must
go through each of the eight lines of the
character matrix ro do this.

To convert the line to a binary number you
must start at the left-hand side of the line and
work your way to the right. If you come to a
position where you want a screen colour, write
down 00; for a place with a character colour,
10; for a place with a border colour, 01; and
for a place with an auxiliary colour, write
down 1l. You should end up with an eight-
digit binary number, for example 00011100,
Repeat this for all eight lines on the matrix.
When you have finished coding the design,
convert all your number to decimal and put
them into memory using the following
routine:

DATA 8 decimal numbers.
FOR F= 7168 to 7175: READ A: POKE F, A:
MNEXT

MNow that it is in memory, we have o
prevent it from being overwritten. Poke 52,28
is sufficient to do this. To use the character in

11101011 = 236
111010171 = 235
11111171 = 255

| Then we Poke them into memory.

40 DATA 255,235,235,235,235, 236,235,755
50 for F= 7168 TO 7175: READ 1: POKE F A:
MEXT
Next we must protect the character.
60 POKE 52,28
And last we must make use of the character
and Print it:
70 POKE 36869,255: PRINT (shift clr-homel@’”
To prevent the screen being messed up by
“Ready"” appearing in multi-colour lettering
the following line may be added:
80 GOTO 80
When the program is Run a multi-colour
box will appear on the screen. You will be able
o define your own character as easily as this.
To end with, here is a program to
demonstrate what happens when one colour
code 15 changed.
10 PRINT *’{shift clr-home)’*
20 DATA 0,10,10,42,42,130,142,142
30 DATA 0,160,160,168,168,130,142, 142

MUT-COIOUR
VIC GRAPHICS

Poke
Poke 36879, screen and border colours

Poke 36878, code of auxiliary colours (0-15) x
16
Poke 646, code of character colour {0-7) + 8

Poke 30720 + address of point, code of
character colour,

Comments
See Vic manual for combination of sereen and
border colours

Used to change the character colour for a

PRINT staternent.

If you are poking onto the screen use this.
Table 1.

the wvalue of
36869,255 to use the characters. You may
have more than 1 character in memory. To do

| this add more data in the Data statement in the

routine and increase the value of F, that is,
increase 7175 in the previous routine. Here is

| an example program going through the steps
| required to generate a multicolour character.

First we choose the colours: whire, black,
red, blue and Poke them into memory.
10 POKE 36879,24 put white and black
INtg mMamaory
20 POKE 36878,2x 16 put red into memory
30 POKE 646,14 put blue into memory
Then we design the character, which will be
a simple multicolour box, see figure 2. Now
convert it to binary.

AAAA = TI111111
ACCA = 1110101
ACCA = 11101011
ACCA = 1110101
ACCA = 11101011
ACCA = 11101011
ACCA = 11101011
AAAA=TTT11111
Then we convert the binary numbers to
decimal:
11111111 = 255
11101011 = 235
11101011 = 235
11101011 = 236
11101011 = 235

40 DATA 170,170,170,170,170,170,170,160
50 DATA 170,170,170,170,170,170,170,130
70 FOR F = 7168 to 7199
80 READ A
30 POKE F,A

| 100 NEXT
110 FOR F = 7424 TO 7431: POKE F, PEEK

(25600 + Fl: NEXT

120 POKE 36869,2565: POKE 52,28

130 FOR F=1TOC 11

140 POKE 646, INTIRNDITI)} x 5) + 10

150 PRINT “@A @A @A @A @A @A @A™
160 PRINT “BC BC BC BC BC BC BC”

170 NEXT .

180 POKE 36878, (INT(RND(TI} x 15) + 1) x 16
190 GOTO 180

Figure 2.
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ZX81and SPECTRUM OWNERS

# Ifyou are interested in finding out how a computer REALLY works
and want to experience TRUE PROGRAMMING POWER — THE
MACHINE CODE TEST TOOL is the answer.

#* The MACHINE CODE TEST TOOL is a utility program which comes
complete with tutorial course enabling you to enter, test, display
and debug hexadecimal machine codes simply and quickly.

# THE MACHINE CODE TEST TOOL is constructed to help the absolute
beginner who wishes to explore this fascinating subject, ar the
expert keen to polish up his machine code programs.

# A HEX:decimal conversion routine is contained within the
program as standard.

r--------------
Postto: OXFORD COMPUTER PUBLISHING, P.0O. Box 99. Oxford

. Pleasesendme. ... .......... Machine Code Test Tools at £9.95 each

Tick box for edition required [ ZX81 L] SPECTRUM
l Send cheque/postal order to above address

L e T B e S e T N L e Ly

rade Enquiries Invited - ADDRESS

Also availablefrom mostbranches of W . e BOSTEBDDE & AYC |:4'

WHSMITH

ullow up to 28 days for postage
. B N B B B B B B B B B R °¢ _

I
EXPLORING SPECTRUM BASIC
Mike Lord’s latest book takes the reader beyond
the Sinclgir Manual. |t containg 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 At . E4.85

THE EXPLORERS GUIDE TO THE ZX81

Mike Lord's acclaimed beok for the ZX81
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 /O
circuits. “of the greatest value” (ZX Computing
(10 =T Do e o et i ) . Sl o LT

MASTERING MACHINE CODE

ON YOUR ZX81

By Toni Baker; 180 pages of immense valus to
beginner and expertalike. .................. £7.50

All prices include UK. P & P — no VAT on books.
Overseas customers add £1.50 carriage per order.

TIMEDATA Ltd. Dept A

657 Swallowdale, Basildon, Essex SS16 5JG
Tel: (D268) 411125 (Mon-Fri)

WAKE UP YOUR ATOM

A MNew book by Brian Lloyd. 20 great programs to make' the
maogt of your Atem, including the old or new colour board if
fittad, plus coplous programming tips. 128 pages ..., £4.95

THE ATOM MAGIC BODK

By Mike Lord. A wealth of games and other programs:
storing speach in your ATOM, conventing programs written in
other BASICs, and many more useful software & hardware
GETTING ACQUAINTED WITH YOUR ACORN ATOM

By Tim Hartnell & Trevor Sharples. 80 programs including
L e i T e 1
PRACTICAL PROGRAMS FOR THE BEGC COMPUTER &
ACORN ATOM

By David Johnson-Davles ..............cccoccimimenene.. E5.95
RAM FOR YOUR ATOM (Or ather 1TMHz 6502/68XX
machine)

- 16 or 32 Bytes; expand your ATOM 10 28 or 38K RAM, ideal

for Weard Processing, Chess programs & Business software,
To fit inside the ATOM or Ewrocard rack mounting.
Some types run from a single +5Y supply. S.a.e. for details,

ATOM ROAM BOARD MZ165 ... £35.00 inclusive
Allows software switching between up to 2 utility ROMs and
also 4K RAM fitted so you ean load your own “utility’

programs from tape or disc. Simple plugs into sockets on
ATOM board.

All prices inclusive of LLK, P & P & VAT where applicable.
Owerseas customers please add £1.50 surface mail.

TIMEDATA Ltd.  pept A

57 Swallowdale, Basildon, Essex SS16 5JG
Tel: (0268) 411125 (Mon-Fri)

=
IS

CGimepaca  \IimEdata
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TOP QUALITY MACHINE-CODE

PROGRAMS

FOR THE

L0606

MICROCOMPUTER

(Z2K) £46.350
best fruit m
This program

ing regls, re

Fruit Machine
Frobaimly tha
the ' m ek

GAMBLE. mowv

(Basic
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Alien Dropout

a5

(2K

the hit the ground.

Fire e
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£6.50
Fast action version of the
popular arcade game. 4 ypes
of Galaxians (in 3 initial screen
formatiens) swoop down
individually or in groups of two
ar three. & skill levels, hi-score

Galaxians (32K)

rankings. bonus laser bases
and increasing difficulty
Superb sound effects and

araphics,

Invaders (32K)
Superb version of the old
classic arcade game with a few
exiras. 48 marching invaders
drop hombs that erode your
defences, and 2 types of
spaceship fly over releasing
large bombs which penetrale
through your defences. in-
creasing difficulty, hi-score
superb graphics and sound.

£6.50

Space Fighter (32K) £6.50
Arcade-style game based
upon features from DEFENDER
AND SCRAMBLE. 5 types of
menacing aliens fire at you
and may attempt {0 ram you
Separate attack phases, fuel
dumps, asteroids, repeating
laser cannon, smart bombs, hi-
score, rankings, G skill levels,
sound effects.

Centipede (32K) £6.50
Another incredible arcade type
game featuring mushrooms,
snails, flies, spiders, and
centipedes of course. Excellent
graphics and sound. 6 skill
levels, hi-score, rankings,
bonuses. and increasing
difficulty asthe spiders become
more active and the number of
mushropms increases

We pay 25% royalties for high guality programs. - Dealer enquiries welcome.

SUPERIOR TELEPHO ME:
SOFTWARE o0532-842714

Dept. YC3, 69 Leeds Road, Bramhope, Leeds.

SPECIAL OFFER FOR CHRISTMAS!
Buy four of these excellent

programs for the bargain price
of just £19.50

Please add 50p
per order
for P&P.
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Philip Barnard will
broaden the horizons of
your ZX printout.

THE FOLLOWING series of programs has been
designed to compile a character set and
machine-code routine enabling a ZX-81 to
lineprint on a ZX Printer at 42 characters per
line in place of the normal 32 characters.
Other features include the option to expand to
a maximum of 128 different characters — with
no inverse, control of character height and
width, and a self-edit lineprint at 42 characters
per line, all ar normal LPrint speed.

For convenience, the routine is compiled |
and saved in a dimensioned string array, |
being instantly copied into space automatically |

reserved above RAMutop whenever it is loaded
into the computer. Although it is comprised of
1194 bytes, only some 125 need to be entered
via the keyboard for the simplest version. It is
left to the user to choose whether or not to
expand its capabilities as described later.

The routine itself can be divided into three
sections: first, the character set — 1024 bytes;
second, LFPrint — 118 bytes; third, Edit — 52
bytes.

Each of the 128 available characters is
defined by eight 8-bit numbers, thus requiring
1024 byres for the complete set. In order to
print at 42 characters per line it is necessary to
reduce character width effectively from 8 to 6
bits including spacing. Bits 7 to 2 are printed
whilst bits 1 and 0 are ignored by the printer.

To avoid the tedious entry of a modified
Sinclair set, one can use program 1 to do the
job. This copies the character-defining codes

from ROM and changes them accordingly. In |

effect, a chosen column of pixels — P — is
removed from a character and the remaining
columns to the right are shifted left by one
column to close the gap created.

The graphics characters are not copied and
remain as spaces. However, this gives the user
an opportunity to design a new set of symbols
to replace them and a character-generating
program is suggested for this purpose. Consult
page 78 of the ZX-81 manual for keyboard
access to these characters, Codes 1 to 10.

I have also included space for a second
character set which can be used, for example,
to create space for a complete lower case set of
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alphabet characters as detailed in a later
section. These characters replace the ZX-81
inverse Sinclair ser and are accessed by the
corresponding keyboard entries.

The LPrint section is a modified version of
the ROM routine, and is compiled together
with the Edit section using program 2. The
modifications are as follows: first, point at the
address of the new character set; second
LPrint bits 7 to 2 only of the characters; third,
42-character lineprint, from a newly-located
printer buffer; fourth control of character
height and width.

As for the Edit section, Text to be LPrinted
is compiled in Basic Rem statements, each one
preceded by a call to the routine. The
functions carried out are: (1) Locate the start
of rext via the NxtLine system variable. (2)
Set the new printer buffer to an address above
RAMtop (32512 to 32554) (3) Examine text in
lines of 42 characters to ensure that no words
overlap between successive lines. (4) Feed the
edited lines to the new printer buffer. (5) Call
the LPrint routine. (6) Return to the Basic
control program when the end of the Rem
statement has been reached.

When operating the compilation programs
do remember to start with the command Goto.
Do not use Run as this will canse the array
holding the routine to be lost and overwritten.

First power-up the computer plus printer,
Clear the memory and enter as a direct
command Dim A$(1194). Having the dimen-
sioned string array as first entry in the
variables store is important because the
machine-code program used to copy its con-
tents above RAMrtop assumes this to be the
case.

Next enter program 1 and operate in Fast
mode using Goto 10. The modified character
set is complered in about 6.5 minutes. It is
necessary to make further small amendments
to the lerrers T, W and Y with the following
direct commands:

LET A%$(458) = CHR$ 124
LET A%{485)=CHR$ 84
LET A%(498)=CHR$ 68

Save the program at this and any
intermediate stage as your confidence dictates.

Now key in program 2 and delete lines 150
and 160 of program 1. Be careful 1o enter the
program exactly as listed. Operate using Goto
10. The program copies the LPrint routine
from ROM, except where a prompt is made
for you to enter a modification. Input the
value given in the list provided for this section
against the number of the array element
printed on the TV screen. The LPrint section
is complete at A$(1142), so entries made from
A¥1143) onwards are for the Edit section. Be
careful to double-check these entreis to avoid
possible problems later.

Having now compiled the Deep Thought
routine, you are in the position to write the
short machine-code program used to copy it
into memory reserved above RAMutop. It is
not necessary to reset RAMuop as the program

does this automatically. Enter program 3 and
then delete lines 10 to 140 of program 2. Line
I containg 21 characters, the addresses of
which are used to held the machine code
instructions. Operate program 3 by mean of
Gote 2 and enter the values as given in the list
of entries for this program. When this stage
has been completed line 1 should have taken
on the appearance of line 1 shown in the
listing of program 4. Retaining line 1, replace
lines 2 to 6 with the corresponding lines of
program 4.

TONE CHANGE
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This is the final program in its maost
elementary form. Save it, together with the
array holding the assembled routine, using the
command Goto 2. In this way, the machine-
code routine in line 1 is executed immediately
after the program has Saved. The letters OK
should appear on the TV screen, printed by
line 5 to indicate that the Deep Thought
routine has been located in its new position
above RAMtop, now set at address 31232.
Print Peck 16389 should return a value of 122.
Whenever program 4 is Loaded in future, the
process will be repeated. If a message other
than OK is printed on the screen check that
line 5 is correctly entered. Otherwise re-check
your entries for program 2. Two versions of
the ZX-81 8K ROM exist, which differ here
in the address of one LPrint subroutine. Line
6 can be included to ensure that the program
will run on a ZX-81 other than the one used to
compile it.

Omnce the final program is safely recorded on
cassette, 1t can be tested with the aid of
program 5, which demonstrates control of
both height and width of characters and also
42-character lineprint. Having accomplished
its task, you may first New the Basic program
4 before entering the test program. Note that
the routine is called from the start of the Edit
section — address 32374 — and that addresses
32266 and 32329 control character height and
width respectively. The latter are initially set
at unity for normal characters.

Text to be LPrinted is set up in Rem state-
ments, any number of which may be
employed, provided each one is preceded by a
call to the routine. They may also be of any
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length within practical limits, Fast mode being
recommended for ease of entry. The self-edit
facility allows single spacing between all
words.,

When the test program is Run — there is no
need to be restricted to Goto at this stage —
vou should see line 50 LPrinted in characters
of increasing height and width, and line 90
repeated in characters of increasing height
only. The number of characters allowed per
line is obviously limited by character width —
the edit feature only functions for normal
characters — so wider-than-normal characters
should be sent to the printer as single lines of
suitable length. Extending such lines with
enough spaces produces a striped effect which
softens the tone of printing.

The maximum number of characters per line
— N — is given by the expression
N=INT(42X), where X is the width-multiplying
factor. I have used this to good effect in rest
program 6, which shows one way of extending
automatic line edit to wider characters, con-
trolled by the Basic program itself. A single
character can be expanded to the full paper
width — X =42,

For those who wish to extend the character
set, the character-generating program can be
added to program 4. Characters can be designed
on 8 by 8 graph paper grids, remembering that
bits 7 to 2 only are printed and that bit 7 is set to
zero to act as spacer. Simply convert the eight
black and white pixels to 1 and 0 respectively to
obtain the corresponding 8-bit binary number.
This is entered as such directly into line 70 and
then converted into the decimal equivalent in line
110. Note that a zero can be entered as a single
bl

Use Goto 10 in Fast mode when working
with this program. It can be terminated after a
character has been entered; mistakes can be
rectified by entering Goto 20 and beginning the
character again.

As stared previously, this method can be used
for the unused graphics characters Codes 1 to
10, but a second set of characters can be built up
between A$(523) and A%(1024). This could be
used for lower-case letters, made equivalent to
the respective inverse Sinclair upper-case letters.
However, it is more convenient to have them in
the position currently occupied by the modified
upper-case letters berween A$(305 TO 512), and
the latter made equivalent to the inverse set,
since in typewriter mode they are less frequently
used. The true keyboard space must also be
used between words for line Edit to function, so
it is helpful to avoid overuse of the graphic mode
at the keyboard.

Therefore, start by transferring a copy of the
uper-case letters, which is quite easy within a
string variable such as the one we are using. Just
enter as a direct command:

LET A%(817 TO 1024) = A%(305 TO 512)
Change line 10 of the character generating

program to:
10 FOR A=38 TQ 63
You are free to design your own set but to save

Pregram 1.

ag FOR B=11 TE8 &3

=28 LET FP=4

@ IF R<30 AND FR<>1S OR A=3% O
R A=456 OR A=63 THEN LET P=5

40 IF A=28 DR A=32 OR A=S1 ORr |
R=54 THEN LET P=2

S@ FOR C=

1. TO &
(=1"] LET L=PEEh (7E72+3xR+C)

a IF R 1? oR AR=S7 OR RA=6Z2 TRNE
M G0TO 14Q

S@ FOR D=7 T P ETEF =1
HIINT

i1aa LET (LJE**D!
118 LET L=L-M&Z%%D
128 NEXT D
130 LET L=l sM=hNsExsF
148 LET RAS(S:A+C) =CHRS L
158 MEXT
168 MEXT R
Fragrarm 2.
i2 LET E=2173
2@ FOR A=102% TO 1194
IF A:1B38 OR A:1878 AMD A4l
119 OR A:>112S THEN GOTO &
2 IF B=2214 THEM LET E=2250
=@ LET C=FPEEK B
2@ LET B=B+l
7@ GOTO 158
5@ SCROLL
a@ PRIMNT ] el = [ 4
1@ INFUT C
11@ PRIWNT C
12@ LET A%IR) =CHRS C
1@ HEXT A
14@ LET RS (1@73) =CHRF 482
Entries for program 2.
A% c RS = RE 2
1@25 33 1ia7 251 1155 @
1g2E © 1183 18 1188 127
1@37 127 11839 =45 1157 1
i@as o= 11410 193 1158 @
1a28 231 11311 is 1158 43
1233 =2 1112 235 116@ 237
ie31 =229 1113 225 1161 168
1a33 17E 1134 24 11E2 198
1233 g5 111E 287 1163 4@
13324 22 11416 213 1164 232
1835 1 1117 251 1165 18
14877 25 11318 31 1166 249
1275 29 1128 =21 1167 18
1@79 283 1327 &b 1168 1785
lgs@a zZ@ 1i=8 183 1169 &
1@81 36 1123 =22 1178 42
l@82 135S 1130 2060 1171 19
1283 13% 1131 91 1172 4@
1284 243 1132 4@ 1172 13
1235 28 1133 1S58 1174 43
1286 131 11324 183 1175 27
1287 111 1135 &2 1176 18
1855 126 1136 4 1177 24w
i@ga 79 1137 211 1178 1
123@ & 1138 =51 1178 42
1231 & 13133 z@es 1i@s @
1892 122 1149 7 ii8z 3
1@as =2a3 1141 2 l1i82 24
6283, HE R i s
1dSE 197 1144 41 118 B2
1897 & 1145 54 11565 118
1@3s 1 1145 1 1127 13
i1@9% leg 1147 S 1132 228
1108 =19 1148 @ 1182 =205
1101 =251 1149 9 1199 @
i@z 3L 11s@ &2 1191 126
1183 48 11=1 118 113 =585
1104 2E4 1128 ig@ 1193 =4
1185 124 1153 280 1194 o321
1188 =211 1154 17
ENTRIES FOR LOUER CASE SET
12 3 4 ] ] 7 5
3 B8 2 112 1z@ 72 116 B
239 @ 564 64 S8 108 100 B5
id B D 56 E4 E4 Ed4 ESE 8
41 @ 4 4 E2 P& TJ& E2 @
42 B @ S5 B2 180 B4 58 @&
43 @ g 28 18 124 18 1€ @
id @ 2 56 &% B8 €9 4 =L-]
LE @ E4 B4 S5 188 S5 €8 @
46 B 18 @ A8 EELLS SE NG
47 @B & 2 =) =) 72 4B
48 @ 64 T2 Ba @6 S5 2 © |
49 B 48 1B 15 16 158 SE B |
‘Ed @ B 124 84 BS4 S4 54 © i
S1 @2 @ EE 100 8 &5 &8 @
52 @ 2 (=1 g B8 &8 S5 o |
S3 @ @ &8 108 108 55 E4 B4 |
E4 2 © =52 76 & S22 4 i |
55 @ @ 28 109 B84 B84 B4 B
S& & @& E6 & 48 = 112 @
57 @ 16 16 124 16 28 & =]
55 @ @ ES & BE &5 S8 9
=8 @ B E8 &8 B8 48 16 @
E@ 0 8 B4 &4 B4 B4 4@ @
£§1 @ @ &6 4@ 16 48 B8 @
52 @ B 66 68 B8 EBE8 4 =14
53 © @ 124 & 16 32 1324 @

168514 . 33 18S21l B84 122
1SS1S = 16322 1 a
15518 &4 1623 S 3 ITO
IE®1L7 B4 158524 & 18833 4
18851ls 122 16525 S 18522 237
isSig £2 16325 17 16535 176
1IS5S20 16 18527 O 15534 201
Program 4.

1 REM Gl RMDRTE IRMDS S o0 78E,
z0sUB =]

2 SRVE "DEEFP THOUGHIE™

3 RANMD USSR 165514

4 LET A=32374

=1 PRINT bHRi [(PEEE R+183) I CHRE

PEEK

-] FDHE 392?1 PEER 2177

QEZI- 10 S00H0000N
|
T
Pl
-
i
_|

i
=
=
4
=
E=3
7 W
£@ RAND_USR 223
2@ REM THE TEXT PRINTED FROM T
HIS LINE WILL GE REPEATED UITH ©
HARACTERS OF IMCREASIMG HEIGHT O
Mt? EEDITED AT 42 CHARACTERS PER
i@ LPRINT
13 HEXT A
FProgram 6.
1 LET A=22874
2 LET H=23288
I EET W=32520
16 FOR X=3 TO & STEP o
2@ GOSUE 160
Jg = =3 EMN RRMND =

48 REM
INE EDIT
F ¥=6 THEM RAHMD USSR A~
REH THIS IS A TEST FPRINT
RAMND USSR A
REM RBCDEFGHIJHLHMOFRRIT UL

i Q
0 a0 ) = S0 00 M0~
GRS QSR
[
m
-j
S
I
h

-
o
(o]
i)

Character-generating program entries for
fowercase set Diagrarm.

12 FOR R=1 TO 1@

2@ CL=
38 BRINT “CHARACTER COoE “iA
2 FOR B=1 3
2@ PRINT B:0 7
€8 LET c=@

7@ INPUT B
29 IF B="2" THEN GOTOD 13
Se Ir LEN Bsc>3 THEN BoTa 7o
19@ FOR C=1 TO &
118 LET C=C+UAL B%ib) 22x={8-D)
128 NEXT D
130 PRINT C©
148 LET A$i{5xA+BY=CHR$ C
1S@ HEXT B
15@ FRIMT “PRE55 MAAL FOR MEXT ©
HR. 0 ENTE, bty = R n v | =
178 INFUT Cs
120 IF CE$ Y %" THERMN MEXT A
ETIT B INARY BECEMHRL
"EELEZEIO

L 1 2o0000RE = [

S D010P000 = S=2

5 B101P20@ = =0

& B GO1E0GRE = o=

5. B @191iB120 = S4

E: » PioBiIBOD = 7=

v B 20IIGIEE = =2

G apopaReE = a

THIS PRINTE AS Ehbhabibhbhs

time I have provided a list of decimal values as
an example. Choosing this alternative requires
the following further medification to the
program to:
60 INPUT C (replaces LET C=0)
Delete lines 70 to 120

The computer will prompt for the eight
entries required for each character as given in
the list provided. If you wish to fill up any of
the remaining vacant spaces in the inverse set
— not already occupied by the upper case set
— the value for A in line 10 should lie between

64 and 101, namely 64 less than the Code for
the character as shown in the ZX-81 manual.
For example, the inverse space, Code 128,
becomes Code 64 for the purposes of this
program. When writing text for LPrint, upper
case letters are then obtained from the
keyboard wvia the corresponding inverse
character and lower case letters, numbers and
punctuations via the normal characters.

Try producing banner effects by creating
characters rotated clockwise through 90
degrees. B
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GEORGE'’S

BOOKSELLERS SINCE 1847

COMPUTER BOOK DEPARTMENT
81 PARK STREET, BRISTOL BS1 5PF
(Telephone: 0272 276602, extension 42 — ask for Jean Young)
A BOOKSHOP ADVERTISING IN A COMPUTER MAGAZINE?
NOT SO STRANGE WHEN YOU KNOW OF
THE SERVICE WE PROVIDE FOR COMPUTER USERS!

A stock of about 600 computer book titles on all aspects of computers and computing at
all levels. We are constantly receiving new stock and most of the books which you see

advertised are available from our shelves.

A comprehensive catalogue (price, £2.00 plus 42p. post and packing) containing
approximately 3,700 titles, any of which can be ordered. It is hoped to issue an updated

version each year.

Software for a variety of computers, including the BBC’s own software. We should
very shortly have the Acornsoft range of books and software.
Computer magazines, a wide range obviously including this one!

The Jupiter Ace and Sinclair ZX81 computers.

The Memotech 16K Memopak.
Much more to follow.

YOU ARE ALWAYS WELCOME IN A BOOKSHOP

ZX SPECTRUM HARDWARE

24 line programmable Input/Output Port

Thus new port has been designed ex-
cluswvely for the ZX Spectrum and
utilises MOS technology to
minimise bus loading
The main features
are
® 3 x8 bt
ports
® Port mapped
using IN and OUT
commands
3 basic modes of operation
Direct Bl Set/Reser capahility
Outputs capable of sourcing 1mA ar
1.5 valis
® Access wiad x 16 pin DIL sockets and 28 way edge connector
The port 15 available fully bult togetherwith a set of detailed instructions
and suggested control applications. The port can either be used with our
new Motherboard thus allowing a further card to be used. or with 2
stackable connector. Either way, 1l means that Micro-Drives. Printers ste.
will run happily with the pon

ZX Spectrum PPl Por ! E£16.50
ZX 2 Slot Motherboard .. . . e 5 £16.895
ZX Stackable Connector .. . .. S 4 R b £5.50
The prices are inclusive of VAT but postage mustbe added at 70 pence for
asingle mem (100 pence for 2 or more ilems)

FPlease note thar we shall continue to Suppor? the ZX81 and thar we also
offer & 16 bit port for the 8T based on 2 2804 PIO gt £15.50 ne

KEMPSTON ELECTRONICS

60 Adamson Court, Hillgrounds Road,
Kempston, Beds MK42 8Q7

ZX81 Klik-Keyboard

This is a full, forty key. moving

keyboard which fits into the recess

left after peeling off the existing

touch-sensitive’ keypad. Con-

sider the following advant-

ages:

® Positive feedback from
kays

® Fits onto the ZX81

® Mo trailing wires

® No special case needed

@ Elegant design with two
colour legends

The fully built keyboard requires absolutely no soldering since two flexible

connectars plug into the ZX81 sockets. Alternatively, the kevboard is

available as an easy to build kit at a considerable saving. Other ZX81

producis available include a two-tone keyboard bleepar (fits inside the

case) at £8.95 buwilt, and a Repeat key kit at £3.95, Now available with 41

keys. the extra key can be used to give a repeat or reset facility £26.50

(builty £23.00 {kit).

Your Name and Address e L

ZXB1 Kaybowrd Kir E22 50
1 £X9) Kuybooard Assemnled E2600

Chisgues PO madke payasls o

KEMPSTON ELECTRONICS

Please atiow 21 days for deiivery
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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.

I'-...____‘_____

IF. . .GOSUB A multiple branching state-
ment which will jump to the named sub-
routine if the conditions following the IF
are met.

IF. . .GOT Used in PDP-S8E Basic as an
abbreviation for IF. . . GOTO.

IF. . .GOTO A multiple branching state-
ment which will jump to the line named if
the conditions following the IF are met.

IF. . .LET A statement which assigns a
value to a named variable if the conditions
following the IF are met.

IF. . .T Used in TRS-80 Level 1 Basic as an
abbreviation for IF . . . THEN.

IF. . .THE Used in PDP-8E Basic as an
abbreviation for IF. . THEN.

IF. . .THEN A conditional statement which
is implemented only if the conditions
following the IF are met. The statement
following the THEN can be an assignment
statement, or the address of a jump. Some
computers allow operating statements such
as END to follow the THEN, such as IF X
= 0 THEN END. An ANSI standard
statement.

IF. . .THEN. . .ELSE Some compilers

allow one or more ELSE to follow the

ing the ELSE will be processed only if the
conditions following the IF are not met.
This can be simulated by the use of nested
IF.. . THEN statements — see Your
Computer June 1982, page 44.

IN. Used in TRS-80 Level 1 and Palo Alio
Tiny Basic as an abbreviation for INPUT.

IN# The command used by Apple II Basic
to instruct the computer to address the
peripheral designated by the argument.

INKEY$ Used by TRS-80 Level II to input
a character direct from the keyboard
without the use of Enter. The program
does not halt to await a key stroke and if no
key is depressed, it returns an empty string
— ASCII code 0. If the program is to be
halted to await the key entry the INKEY$
must be embedded in a waiting loop.
Similar to the GET statement.

INP This statement reads a decimal value
from a port specified by the argument. An
identical statement is used in PDP-8 Basic
as an abbreviation for INPUT,

INPUT A universally-used statement which
causes the computer to halt and awairt key-
board input usually outputting a ? prompt.
The program will not continue until the
Enter or Newline key is used. An ANSI
standard starement.

INPUTL A srtatement similar ro INPUT,

but the carriage return is supressed.

| THEN staternent. The statement follow-

L p———

BASIC DICTIONARY

INPUTLINE A BBC Basic statement, simi-
lat to INPUT, which uses a new line for
each item input. The item is taken and
assigned as is including commas, quotes
and leading spaces.

INPUT # A BBC Basic statement which
reads data in internal format from a file and
assigns it to the variables specified as the
argument.

INPUT # -x A statement which inputs a
data unit from the port numbered x.

INSTR A function which returns the position
of a sub-string within a string. If the sub-
string is not found a 0 is returned, for
example: X = INSTR (A$,B3) will return
2 if A} = “T.EDWARDS” and B§ =
“EDWARDS”.

INT This function is used to round off
numbers to their integer value. Numbers
are always rounded down. Note that INT
(—8.1) returns —9. See also CINT. A
standard ANSI statement.

INVERSE This is an Apple II function
which causes any text printed under it to
be displayed as black letters on a white
block.

L

L. Used as an abbreviation for the LIST
command in a number of computers
including Acorn, TRS-80 level 1, and Palo
Alto Tiny Basic.

LE An alternative sometimes encountered
for *less than or equal ro”.

LEFT A function used, sometimes with a §
appended, to isolate a specific number of
characters starting at the left up to the
number used for the second argument. The
first argument being the string to be used.
See also RIGHT § and MID §.

LEN A function which will return the length
of the string indicated as its argument.

LET The ANSI standard word to assign a
value to a variable. For instance LET A =
10 would assign the value 10 to the variable
named A. Some computers such as the
£X-81 require it, but in most cases it is
optional. Some programmers use it option-
ally to flag the first use of a new variable.

LGT A function which calculates the
common logarithm of its argument. The
argument must be greater than 0. A
common logarithm to the base 10,

LI Used as an abbreviation for LIST on
TI-99/4 and other computers.

LIN A statement which causes a printer 1o
skip the number of lines specified in the
argument before printing the next line.

.

ol
BAsic DICTI(Q;

LIS The PDP-8E abbreviation for LIST.

LIST A command, also used as a statement,
which causes each line of a resident pro-
gramme 1o be printed in turn. Optional
arguments cause only specific line numbers
to be printed.

LLIST A command, or statement, used In
some machines which operates like the
LIST command but outputs to a printer.

LN A function which calculates the value of
the natural logarithm of its argument, The
argument must be greater than 0. A natural
logarithm is the logarithm to the base e.

LOAD A command, which can be used as a
statement, to cause a program to be loaded
into memory from a storage medium.

LOG The ANSI standard word for the,
function to calculate the natural logarithm
of its argument. An alternative to LN.

LOGE Another alternative to LN.

LOG 10 An alternative word with the
same meaning as LGT.

LPPRINT A command and statement
similar to PRINT — see PRINT — which
causes the printout to appear on the printer.

LT An alternative used on some computers
for *less than™.

M

M. Used as an abbreviation for the MEM
function in Microsoft Basic level 1. It can
be a command function or statement.

MAN An unusual command from the Apple
IT set which allows manual insertion of
program line numbers. Not used in
Programs.

MAT A prefix to a statement to indicate
that a matrix is to be operated on by the
next statement. For example, MAT
INPUT will cause the processor to pause
awaiting the inputting of a complete
matrix. The matrix dimensions will have
been previously assigned with a DIM
statement. Orher matrix statements are
MAT PRINT and MAT READ.

MEM A command or statement which
returns the number of bytes of memory
remaining unused when it is called. An
equivalent command to FREE (0).

MID $ A function which isolates a sub-
string from within a previously defined
string. The first argument is the target
string or string name, the second argument
is the start position, and the third argument
the length of the substring. For example
MID 3(“PRINT>, 3, 2) would remurn
“IN™. Some compilers do not have the
final § character in the function. |
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FOR PRACTICAL purposes, decoding the
ZX-81 ROM gives the average user a list of
symbols and numerals which provide a level of
understanding little different from the original
mass of numerical output. The resultant list-
Jings from the disassembler published in July’s
Your Computer unlock the power of the ROM,
enabling machine-code programmers to use
sections of code within their own programs.
This should help you a little further along.

The value of a disassembler is significant
only if you cdn use segments of the code
within your owf programs. y

A further brgakdown of the ROM routines
is required to/discover where each machine-
code block begins. I have continued the theme
of producing Basic equivalents to the machine
code to preserve a degree of familiarity for
those whose machine-code experiénce is
limited.

From Address 3113 to 3143 is a list of
pointers — table 1. Address 3113 is taken as
the starting point and the contents of the
address are added to the address to provide a
pointer to another address. Figure 4 demon-
strates this function provided by the Basic
program in figure 3.

The result is an address which further
points to the class of command being con-

sidered and the address of the machine code
for that command in ROM. The commands
start at code 225 — LPrint, which is defined in
ROM as command 0 up to code 255 (copy),
which is defined in ROM as command 30.
Therefore if we follow LPrint through, we see
that it is defined as command 0 and points to
address 3113 + 139 = 3252

Table 1.
] 125 5115 JADec o 0 E
= 14133114 ¥a0C A
o 4% 931318 SoEC L
: 127 53116 L A =B
= 1T =117 RACE B O
2 7= Emaae Rl R e
2 117 §53d il R L
3 ES 2313 'r E R
BHD £+ F54157% i B =
BT E& §eioo Lk B O
(7 473 123 FDEC  HL
£ 25 122 ¥RIE
3 31 ¥=iz= R eon
=] E5 125 §acF
2 82 127 L o D
? &5a 128 LD B L
2 15 122 §RRCA
7 129 §51350 o wiafle Lo
F 15 ¥5i31 JoEC  HL
2 a8 132 L B H
H 45 135 EGEC L
i 2@ 134 Lo E D
(] S2 ¥=213= FDEC SP
i a3 136 L € H
7 63 RkEic7 Lt B L
E] 13 155 JOEC C
2 a2 i35 L & p
? 29 14@ L £ D
7 77 141 T e R
+ 21 ¥14= FOEC G
b 10s k5145 ED: LD
3 144 LDk BC Sap
z 2@ Balas
2 las
Table 2.
z 22 jE=s2 FrIn
2 27 351 §DEC H
2 ES 532 L o E
2 15 555 B RECA
2 107 k3554 LD L E
£ i Z=5 § INC  ©E
7 1iz 22356 BHAL
Figure 3.
PSM IM CISPLACEMENT TAHBLE
TRELE ACCRESS RODDRESS
| ul =113 e e
% 3114 Z=55
= 2313s a= 160
3 b e i i27 & Fa2d3
a LT 129 3246
B Siis 73 Zig1
s 31:i9 117 =236
i 124 = S215
= 3123 B4 3185
=] 3128 £ 5155
i [iE3 a3 SI166
< Br3 3i24 23 33147
ig IEiES 1 156
13 3126 55 S1I8L
14 3127 =2 Z202
15 3128 &9 5197
iE 3125 is 144
2 e SA13a 189 S=2E38
iB 3TFL a3 S17F4
is 2132 {=1=] SESD
=] 33153 45 3178
21 3134 sa SEE4
=22 3138 59 =154
23 3136 7E 3212
24 3137 == EEE
25 3138 13 F1S3
az 3221
S@ 3238
s =218
23 FLIES
Lé”?EN M CISPLR
T " TABLE FADORESS
TRE BI8:3113
1;TRE EF;R+3
Figure 4.
P3SN DISFPLACEMENT THELE
TARABLE ACCRESS RODRESS
@ 3113 138 252
1 3114 143 po i} 1
2 31318 5 Si6@
| 3 3118 127 S243
4 3117 i29 3245
5 Ziie 73 3191
=] b e e By~ 17 236
i 3Ii=28 a5 I2LS
& 3121 &4 Z185
=] 122 (=11 e e B =17
i@ 33123 a3 S166
3 23124 =23 3147
i2 125 =1 S155
i3 pe e =4 = =28 3181
1a IIRT g2 289
is 33128 53 Si97F
is SLiEwW =5 F1dd
ir 313A 1ape —-—=a3g
] SEEL &3 =174
is 3132 &3 =208
2a 313 45 176
=231 IL 3% 28 ARS 4
=) Si3S 59 Zig4
23 3136 76 321w
24 31FTF (=3=] =285
25 3138 13 3151
=26 2132 B2 SBE1
27 Siad =a 3236
=28 3141 FE 215
=9 S1d= 21 Jags

Figure 1.
o 5 47 L & @
2 45
= 12% =1 [=i=lnd a8 o
v 11 58 L c 5
E =S St
THEM === =2 SEC =] =
= 53
= A72 -+ Hiier L
; pELS T BEURL L
o T P =3 &
2 Lo
2 15} =5 or L
: 1d =g JLE e
3 £
3= = &1 JCRLL © a2
i 12 52
2 8.3
K ¥ 216 S BRET O
1 g3 R & af
= 4 §§
= a8 A= FING D
& & G5 Lt B =23
To =r=r (L)
g & 7@ L B =
s rat
185 2 cE
[ 13 73 JDEC ©
= 4 i HE B
2 =) O
I 45 178 L L 14
: 14 27
E g 78 BDEC B
=T TR 7T 2 mw
£
= 1 el LE Bc S9648
2 =
0T S35 £2
: 14 54 B s
3 ] &=
= b= = ot ackag HE BD
i 23 =27 FINC O
;] = 55 RDEC B
e igs §5159 B L D
% 15 S QLEC ©
3 21 § HOP
2 195 = JE FEE
= - o8
- 5 a4
= 178 S5 EWOR &
5 Tl = FlT = =
= = :
K & £ B e 7
5 2 e 1 2
= & e 3 b B 25
= = 23 tp B @

2 gaEes g =
B 146 gZZF4 § SUE D
- 14 oo EATE e e |
= ] RS ER
2 198 §3267 Zpe TS b
: 14 §S208 (Ere ey A
] E 3209
SMD &4 PEoid Lp B B
] 3 5211 § INC BC
E 5 fScis BDEC B
PLOT 2465 F32335 oR =2
L = 2514
@ 3215 §nop
7 134 IR26 LEe B H
: 1a =007 EBT & B
S LEEE
= 14 ¥523n As5EC B2 O
= 2@ g2z fIne D
o @ faSo1 §rOP
E 42 5282 LD HL (1548}
S
& -
a 25 §22oS L A gﬁ
- & 5258 Lt 8
2 5227
= 175 ksoos Fuon g
= 11 3235 BLEC BC
e = EE Lo B 28
i 26 ¥z251
= & et =] LD B 2
2 o Rs
= i7s8=as4 FxoR A
: i ZEGE DEGC B
2 iazas §HOe y
: 14 FBS07 B O -
z iz E3235
L & I=S=S LD B @
2 Z240
H S o4l LD (1%) A
72 15 B5242
] ISo4 s
E 4z Hooad BDEC  HL
2 i ¥Eo4= FRACA
a 5246 §HOP
7 2= BES27 §INC  HL
2 is foz4c BRRCA
a8 =Si9 B HED
= 1es k3259 B L 2
|- = ==l EX AF AF
. Soof2e2s fRE° E
- i@ EAE? -
L 3 lEEsSs B INe B0
=] 44 FESEE ¥ INC
i 2 5257 BFRICH
CLEAaR oB5 ER2SE EEER
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Figure 7.
4 jrsas :
g i P & Command Class Sep Address
DEF FHN 5
2f oo s I i
S b z HOUE e gt i
EIREL = i EaaE
ERASE ia
Okay, so you can : 201 jasos ;qsf-.:g SPEN # = saas
. 123 = PR cLOSE 2843
decode your ROM. Hes 234 3 §=0B 2o HERGE 21 it
But wh d : . gesjozes LERIET 11 :
W ere. oes ]-t ;: g‘é E:EE F] = T 2a CIRCLE 3 s
. 2 72 @7 o : 2
get you? In this S 25 feoos E8 R 3412 FREER z ST
- ] - ) =t H
article, D . :* E3if SRaEH : :
avi _ S5 i BRIGHT
+ : 5 a_ Eci:feoo w INUERSE 3 b
orne looks at = . ElRfeE us® Z '
: z 2 5314 QUT a 7agaz
DTECUCE' = 3. £215 8 . : LPRINT 5 2137
HL (15432 LLIs = £133
: . % = TOp )
applications. |&w 25 _EEZid Bara = 7581
2 izs §5519 Em 2332
z 35 fazzo INE AL REQ ooF 2 iga8
= 34 S22 1 LD (ig432) HL BORDER - éa%%
7 e CONTINUE 8 it
RN & 525 BEH Sase"
POKE i‘e‘«-‘. Eg % LD Bizeib LA "i T 7
- = (=3 TO
LR iz 3.. % B+ BC % 747
'F?ETURNJ = & i o =3 gg ESB g Z7aa
ELEI_ -’5 oF 35 INPUT 5 gg%;
i 1 JR G
11 z L oAk 11 *
55 = § LD L 358 LISt = sia7
iz = FRUSE & Sd8a
= £¥ Lo B ®© NEXT 4
g g 2588
99 = ={ete] HL BE gg?ﬁ"l’ g gig?
e g k. o ELOT =] g=i=r=2"1
w_ & §ADE  HL BS RLUN =] 7a4l
g2 1 EEUSH ML SAVE it =
2%: g gg‘?.q_ ?gNDDH IZE 3 TS
&  THEMN
} Z25 i Brsas
Figure 1 shows the contents; address 3252 EEEl EEE B88° o BEA 5 5435
: i ] SR z ;
and that which follows. The first address | | "scrowc > oo’ S T 5 285
contents give the class of command; these are | | ran T 2z1jpg4s JREs REEDR g 82
found in table 2 which commences with class 0 ' & oE cxl 2 i
at address 3350. The class determines the attri-
butes of the commands and also whether there S
should be a separ.;aj[oor or not: Gigues GauE s
Ao _KEﬂ\.B Tiass Bddress 1 ron a=e7as TG EFFT
an are attributes, the comma is the & FTi184 v ioebsh o EEp s 2R Sy
Separator. 3 —193 cap ieT P=3-6532: PRINT CHRS b;
If the class is O or 5, then the next address 2 244 | § BRINT PEER C,-
contains the address of the routine in ROM. 3 zirs =n BrINT TRE 5;?"65 Thexria
Otherwise further atributes or separators é rere ceed iCaPEE"nEC? Saie= Erele
follow, until a class 0 or 5 is reached = ety a"igr.—;n_cu e i aee
: : ) or : = Sag~ PRINT TRB =24;F
Figure 1 gives an initial breakdown of the T ‘i’:?* e ekt Th S
first three parts of ROM command tables. You = = géé iz £96%
: 2 e =
can decode the remainder if you wish; the = FE4S i% EET Eex Tt
f = E = PEEK =
same technique is used to unravel the class 12 72398 15 Ir PEEX <=8 THEN ERznT TRe
tables. il 7376 *2i5 PRInT Ches PEEK
Where does this lead us? You can call the S EE )
Basic class 0 commands from within your own S E i B
= : b 51 PRINT
achine-code programs. Figure B £ Eo TH 3
: 201 105 8 Call 2153 g BE e e
will copy the screen to printer, LETET 3 7482
Call 3883 will set slow mode Eh 2 3253
Call 38 b =i Ok = ZEE3 .
all 3875 will set fast mode MERS 2 5247 Fgure o,
_ ; X g 563
:h;rie L;arre oslherrs, what can you do with them? ZeRT T g oo 12 [ER Biflag.z° 3
BT CIH = 4 “on
. gure 5 gives the Basic program for SEH = SheD SRR BHBELREHR er
ecoding this particular table and figure 6 the e : = BEns ‘é% EETaE =EEE“EE &
unravelled response. =0 IO is1a =28 E.PEEELCEl,CR 55T 8 O
c 2 o] . ."'1&5- i T FRT e 2
As 1 said, the Basic programs are simpli- sue = griz o208, FRINT TAE 24 PEEK (03134256
fications and really only pick out the essentials i s 2327 188 [=flcten
of the machine code. Figure 2 gives the ROM T i e nigergoont o R
table decoder; if you followed the series on 2 %gég S s sl i
f'uachum code, neglecting the RS32 and R824, s s P 135 §§I§$E¢ﬁg=§ETHEN S
it should start to make sense. g 372% 4 SETCIES :
§ T_he Spectrum tables are decoded in a = : 299:1
sumlalt manner, but in order not to fill the g 2287
‘Eag;flne with machine-code listings of the g THew D Gleee 1
I have ju 3
2 ,f‘ just presented the final decoded & 2éa2 h e Harne=sy
}a es, figures 7 and 9, and the Basic programs g i Se [ET BofEER o° 7°°°
or decoding the e ZET s g272 £8 LRLuF ISR
g I Spectrum ROM tables AETURN @ 530 e RE T i L e L
igures 8 and 10. i s 2 S %E svoe ”
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SPECTRUM

A LIBRARY OF PRACTICAL SUBROUTINES

AND PROGRAMS

By David Lawrence

graphics, household management and education.

ing program which can handle GOTOs and GOSUBs,

programs you need to write.

programs for themselves.

most useful and valuable book for the Spectrum.

E THE WORKING
i
i;
|
-

The Working Spectrum is based on a collection of solid, sophisti-
cated programs in areas such as data storage. finance, calculation,

There is also a chapter of ulility routines including a Basic renumber-

Each of the programs is explained in detail, line by line. And each of
the programs is built up out of general purpose subroutines and
modules which, once understood, can form the basis ot any other

Advanced programming techniques spring out of the discussions
explaining each subroutine. The resuit is not only o advance your |
programiming skills but also to leave you with a wide range of practical

applications programs which might otherwise only be available to I
those prepared to buy cassettes or those capable of writing substantial

Expert or novice — whatever your experience, you will find this the

Buy from us with confidence
Full money-back guarantee on all our products

“Thank you once again for your promgt Service; yours
must be the most user-friendfy company in the business’™
G.5. Yorks

" must congratulate you not onfy on the quality of your
goods but also on your excellent service. ™ G. W, Solifbull

Quality software
ZX 81 Spectrum BBC Vic-20

GAMES CASSETTES

ZXE1 [16K] SUPER INVADERS _ 3
On-gerpen lesqus téblos, snimated instructions. Game in machine code — “excelent
. orw o tha two bast . . . desarvedly popular” (Pop. Comp. Weakly) “Groat ghmel’”

5.F, Gioa.

ZXBVITEKILYNCHMOB. ... ..o oo oo oo LE455
Exciting word gome. 3.6 plevers. Excallent for the family. Great fun, educatanal tal
Animation, cn-gcrean stodng . Supmb Xmas present.

Spactrum [TBKFLYNCHMOB . ... .oovuuiiniiaiiien i innnnn, £6.50
s for EXB| but with 3000a excitenseat 8f esiou, sound and hi-res snimaton.

VIC-20 [unaxpandad] INVADERS _ ... D850
Mschine code, colowr, eight sound effects

BRCI"B VBRIDGEMAN . ... ... niaaannr s P .. ET.B0
The popular gebbler game. Hi.res, colour, sound.

APPLICATIONS SOFTWARE .. coseere
ZXE1 (1K) GRAPHICS STARTER PACK. ... ... . ........ LE4.50
Fouwr 1K Graphics programa an cassatte with 12 pp. e-meanamry mnnunl
ZxEl "HKIMLFLTICIHAPHIEQ ..................... EES0
A user-frimndly packege of proceduns p«.mﬂ vou full cortrod of the ZXET graphics
Functicns 1o compose designs, drvwings, 0dvens ele. InCormarktes stvanced sketchped,
3 sired of text \-m:ludmg power casel, animation, printer ouiput, SAVE displays e
Busirademan uis it t verliss a1 paint-af.sala i) po Manwal
Sﬂmfumtl&KJSPECTHOGH.ﬁPHICS ........ oo E6.80
AcdhEr Sugsit vaar-IGendly griphics program hi-res and b 15 shopteh .puu mruligize
texi, w1C. @ic
ZXE1 1K STATISTICS RN L Crr Oy e 4,00
Mean, 50, variance, :Dlrnllmsn regrosion, ;m F 1otz ﬂ po M;rh,ﬂ ncludulnnr\gl
1ot clata atc,
59§¢Imm (88K} STATISTICS lprice inchudes mairmenansel, . .. oooierononsnis
Mezn, S0, varisnce, cormlation, regressich, t iesm. Hi-ed grmh« deaikivs, daia
man-p.damn PrOCOOUES,
EFHEMERIS ZXBT (16K}, ..., £6.50 Spoctrum (16K 48K1. ... £7.90
Interessed in heaventy bodies? Input date, tene asd your potition, Ephemens computes
Aittude, deimuth, phase etc. otc. for sun, moen and plansts

16K RAM pack Momotech Memopak 16

Send 3.5 8. for Jetede of our producks
Al fnckosie poees, Faar Olegs roturn-of-post mad in LUK
Evrcoean cusiomers sdd 300 per itam M0 Wondhaide (i A
Availabie by mad oroer or from leading computer sfores. Trade enquives walcoms,

Dapt. YC, 36 Fernwood, Marpie Bridge,
STOCKPORT, Cheshire SKB 5BE, ENGLAND.

£28.50

~idge
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THE WORKING

SPECTRUM

A LIBRARY OF PRACTICAL
SUBROUTINES AND PROGRAMS

DAVID LAWRENCE

] Please sand me a copy of The Working Spectrum. ]
I I enclose a cheque/postal order for £5.95.

Please send your order to The Waorking Spectrum, Sunshine I

[ Please make your cheques payable to Sunshine Bonke I
| Books, Hobhouse Court, 19 Whitcomb Street, London WC2 |

l We can narmally deliver within faur to five days. vl

THE FROGRAM THAT
YOUR ZX SPECTRUM HAS
BEEN WAITING FOR!

| VIEWPOINT

Draw complex 3-dimensional objects. View them after rota-
tion in any or all of 3 dimensions.
Features:

1} Rotation 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 another point.

Objects can be stored separately on tape and copied to the ZX
primter.

Written in BASIC for you te modify to your own require-
ments

Ideal for computer modelling, molecular modelling, CAD etc.

Viewpoint - with full instruction and examples
£6.50

Just starting o write machine code programs? The ideal as
sembler for beginners is Uliraviclet. Look at the facilities that it
offars:

Works entirgly in decimal {no hex problems); all 280 in-
structions correctly assembled; supports the pseudo-
instructions EQU, ORG (multiple ORGs allowed), DEFB, DEFW
and DEFS; code can be assembled at one location and then re-
located; allows alphanumeric labels of any length; full listings
of assembled code and mnemonics can be output to the
printers; full error trapping with faulty instruction clearly indi-
cated; comments can be included in the source file
The ideal complement ta Ultraviolet is Infrared
use disassembler

So now there is no need (o 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

an aasy-1o-

All gur Spectrum programs will wark in boih 16K and 48K
models. Please send sae for details of ZX81 programs.




INSTANT IMAGE TRANSFER TO ZX SPECTRUM
RD DIGITAL TRACER £49.95

The high resolution colour graphics of The ZX
pectrum permit accurate presentation of complex

or iregular 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. [t 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 Leonardoes! Designed for use with the ZX
Spectrum, the RD DIGITAL TRACER as supplied

{unretouched
printouts)

Plaase send'me ............:...... RD DIGITAL TRACER(S) at
£49.95 each. I enclose payment of £ :

Miahioihade st by -l o o bl baimt el S memeee L R tm e i piii i
e T e Sl e L e e e iat
Send to: RD Laboratories, Dept. YCJ, 5 Kennedy Road, Dane End,
Ware, Herts. SG12 OLU

RD Laboratories’ policy is to bring sophisticated computer technigques to low-cost
computing. RD Laboratories therefore maintain the right i 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
contrel.

>

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, soltware cassette, and full instructions on
use.

R D Laboratories

Kennedy Aoad, Dana End, Were, Herte. SG12 OLU
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Special Christmas

offers on SHARP pocket-computers

=" L5100 [ :
CE150 4 colourprinter ..........c.... -
CE1514KRam .. coooiivnnacainnes s
CE155 8K RaAM . c.ovvicinnremnanaons
NEW CE158 BK Ram
withSyearbattery .........ccoaavvae s
CE153 Softwarepanel. ...
NEW CE152 Computer

cassette recorder

NEW CE158 RS232 Interface

NEW World Exclusive PC1500 Softwar
from GEMINI
Silicon Notebook £19.95
Executive suite £29.95

Send cash, cheque, Access or Visa Card No. Ask for our
MNew FREE pocket brachure. Trade enquiries welcome anytime,
ELKAN ELECTRONICS (Dept YC2)

FREEPOST. 28 Bury MNew Road, Prestwich, Manchester M25 6LZ or telephane
061-798-7613 (24 hr. service). See full list on Prestel 258-2022

We specialise in pochets!
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YOU MAY not be aware that there were several
earlier electrical methods of sending messages
that were largely superseded and made
obsolete by the Morse code. These other
methods were parallel channels of communi-
cation in that they required several wires. A
piece of information was transmitted by
setting each of the wires on or off at the same
ume, The first practical telegraph system was
invented in 1837 by Sir Charles Wheatstone
and W F Cooke and it was known as the Five
Needle System. Five wires were required for
signalling, and either the earth or a sixth to
complete the circuit.

Clearly, systems that needed several wires to
connect one station with another were no
match for a serial method in which two wires
could carry a message by sending the elements
of a piece of information one after another.
And so the Morse code triumphed. It was the
universal standard means of long distance
communication between humans for many
years and is still used widely in both commer-
cial and amateur radio rransmission. Morse
code allows two way communication between
people who cannot speak the same language
and has been used for the automatic trans-
mission of data from devices such as weather
balloons as well as the transmission of free
text.

Another serial system was developed in

1874 and used for machine- to-machine com- |

munication. The Baudot code has five bits that

make up each piece of information and relexes |
and teleprinters still send and receive inform- |
ation using an internationally-approved |

version of the 19th century Baudot code.

This article concerns two standard computer
methods of communication. The first is a
widely-used serial interface — the RS-232,
which is slowly being upgraded to the RS-432.
‘The second is the ubiguitous Centronics inter-
face. Both are almost universal interfaces on
hundreds of thousands of domestic and com-
mercial computers.

PCHAR PHP
PHA
STA $BFE1
PCR1 LDA $BFEOD
AND #4
BEQ PCRZ
LDA SBFED
AND #2
BEQ PCR1
PLA
PLP
RTS
PCRZ LDX #8 ; /1] Printer error
JMP ERROR
V2POP PHP
PHA
LDA #0
STA  $BFE3
LDA # $FF
STA $BFE3
LDA # 54
STA SBFEC
LDA # $7F
STA $BFEE
LDA S$BFEOQ
AND ¥ 4
BMNE V21
LDX #8 /[ Printer error
JMP ERROR
V21 FPLA
PLP
RTS
Figure 4. Program to set up a VIA.
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Rather than confuse the issue by looking
into the entrails of a complex micro, I intend
to base a simple Centronics interface on the
Microprofessor computer. The MPF-I com-
puter is a good testbed for small programs of
this sort and, like all computers, its value is
increased greatly when it has the ability to
produce hard copy by printing data and results
on paper.

The ideas in this arricle apply to most micro-
computers. The Acorn Arom has a VIA chip
that can be used to acquire informarion from
the real world by connecting analogue to
digital converters or onfoff switches to single
bits, just as easily as it is used to drive a
printer. If your micro does not have a Parallel
Input/Output — PI/O — or Versatile Interface
Adaptor — VIA — chip on the basic board it
will almost certainly have a bus offering all the
connections to the central processor unit —
CPU — that you need to wire up a parallel
port.

The Jupiter Ace falls into this class.
Although the programs in this, and the sub-
sequent article, will be in assembly language
there is no reason why the few values that have
to be set for either chip cannot be Poked into
place with Basic. By doing this with the Oric,
for example, you will be able to use the second
timer for timing parts of games or to set up the
machine as a frequency counter.

What is an interface? There are five
elements of a complete interface specification

for connections between two pieces of elect- |

ronic equipment.
First, the mechanical connectors — the

design of things like the diameter and shape of |

the pins and the plug rerainers.

Second, the electrical design, the wvoltage
levels on each pin, for example, and the per-
missible capacitance in the line.

Third, the functions of devices connected to
the interface. The IEEE 488 interface classifies
devices as “‘talkers”, “listeners”, or ‘‘con-
trollers™.

The fourth interface specification element |

concerns the communications protocol, which

is an agreement that certain codes sent along |

the interface will be treated in the same way by

all the devices that may be connected to the |

interface.

Fifth comes a higher level protocol which
defines the use made of information by each
machine. High-level protocols are necessary,
for example, to route messages and ensure
privacy.

Both the RS-232 interface and the Centronics |

parallel interface contain parts of both one and
two in the list. Pin connecrions for versions of
both interfaces are set out in figure 1. It is sur-
prising that a “serial” interface should have
almost as many connections as a parallel one,
but the protocol for the RS5-232 interface
allows for a number of wired control functions
as well as the transmission of data in both
directions at once. Remember that the differ-
ence between serial and parallel is that inform-
ation is transmitted down an RS-232 link one
bit at a time, while the Centronics interface

STAN
FOR

The RS-232 and the
Centronics interfaces are
two standard computer
communication methods.
John Dawson puts your
micro in touch with reality.

used in the Epson MX-80F/T and other printers
carries eight bits at a time along the data bus —
data 1 to 8. Many RS-232 connections can be
made successfully using only four wires — a
small selection from the total.

There are almost as many varieties of the
R5-232 interface as there are equipment
manufacturers. If a salesman ever offers you a
“standard” RS-232 link, just make sure it
works before you buy and do not expect to be
able to connect the printer, or whatever peri-
pheral device it is, to another machine without
doing some rewiring,

You can set up a non-standard or standard
serial link using the cassette port and your
own software. I hope to do this in future,
modelling the Computer Users’ Tape System
— CUTS — in software on the MPF-I and
connecting this machine to an RML-380Z.

At present, though, I want to print out
machine-code listings of fundamental sub-
routines to extend the MPF-I monitor capab-
ilities. The basic MPF-I has a socket for a PI/O
chip. The PI/O is a Zilog Z-80 range product
that is matched by 6502 manufacturers with
the 6522 Versatile Interface Adaptor. The
main difference berween the systems into
which the chips fit is the memory-mapped
approach taken by the 6502 as against the I/O
port system used by the Z-80.

In the 6502 architecture, peripheral devices
are treated simply as memory locations to
which data can be sent and from which inform-
ation can be read. The Z-80 uses the lower
eight bits of the address bus to identify up to
255 ports for dara I/O purposes. The 6502
CFU has no separate [ORQ and MREQ lines.

Each PIO or PIA/VIA is essentially similar
to any other. The purpose of the chip is to act
as a multiport input/output device in which a
port is simply a set of eight wires carrying a
signal in parallel — an eight-wire needle
system — Sir Charles would have been proud!
In addition to the eight data bits the PI/O chip
must have a way of agreeing with the peri-
pheral device that a transfer of data has taken
place. This is done by “handshaking”, a
process in which data is placed on the output
of the PIO and one of the control lines 15 used
as a strobe, which means that it can be made to



RD INTERFACES

£ Sig_nal Return Direc- X
in Pin Signal tion Dascription
iR Strobe pulse to read data in. Pulse
width must be more than 0.5us. at
receiving terminal.
1 19 STROBE In The signal level is normally
"H:?h ; read-in of data is
performed at the “Low” level of
this signal.
— 2 20 DATA 1 In
INTERRUPT RO
CONTROL 3 21 DATA 2 In
FLAGS IPUT LATCH 4 m D.ﬂ-Tn 3 dn These sjgnars s
BLIFENS C}v A 5 23 DATA 4 In infarmation of the first and eighth
Lt 1 bits of parallel data vely.
oaTA ol EATAL 8 24 DATAS | Each signal is a1 “High"" level
BUs <:> e i 7 2% DATAG In | when data is logical 1" and
FORT A REGEETER= “Low’’ when logical “0
P 8 26 DATAT In i
N ~a 3 57 DATAS in
L =
2 Around Sus. pulse, “Low™
FLNCTION 5
SONTRGL EERLE 10 28 ACKNLG Out | indicates that data has been
HANDEHAKE received and that the printer is
TATGHT | 12 CEATON S, | ready to accept other data.
::;i.__.. :> M ATHL: SHIT REC. ::; I A_"High" signal inqicaégs ‘h%‘hﬂ""
02 printer cannot receive data. The
8 ——)  cp PORT B REGISTERS si;inal _bHGDrnesl"ngh" in the
cls_av.—.-. mc._gsl =15 e fo Iow!ng Casas!
a50 ——=] CONTROL A2 L 11 29 BUSY Out J? . During data entey
ASH ——=p fommme e o . During printing operation
ns2 [ vk <:> i Y POAT B 3. In OFF-LINE state
L :>| S ] 4, During printer arror status
- . \DoA) : A ““High®" signal indicates that the
Figure 2. Block diagram of 6522, 12 30 FE Out | Drinter is out of paper.
This signal indicates that the
13 = SLCT Out printer is in the selected state.
With this signal being at *'Low"’
level, the paper is automatically
fed cne line after printing.
= '3 14 —= AUTO In The silgnali lavel can be fixed to
DATA 8 1::, DATA | FEEDXT “Low'” with DIP SW pin 2-3
BUS uw = ouT 1 provided on the control circuit
el |& ! board.
) e — NC Not used.
i 16 | ov Logic GND level.
PoRT ; Printer chassis GND.
MODE A | In the printer, the chassis GND
CONTROK Zlal. paraf 17 —  |CHASSIS-GND| - and the logic GND are isolated
—_— = ===y from each other.
£ 2 — — - -
l - 18 — | NC - Not used.
GECODING 1910 30 = GND — | Twisted-pairreturnsignal GNDlevel.
e — AND r e When the level of this signal
CONTROL | conTRoL STRCAE becomes “Low”, the printer
— controller is reset o its initial stane
—_— and the print buffer is cleared.
3 - INIT In This signal is normally at “High™
= level, and its pulse width must be
I 5 maore than 50us. at the receiving
INT P 3 A D p— DATA terminal.
TEiN— | = Sz out S —
areouTe—] | coNTROL o £ The level of this signal becomes
= = Cl ‘Low’’ when the printer is in —
. 32 - ERROR Out | 1. Paper End state.
2. Oft-Line stata.
3. Error state.
1 PORT 3 — GND Same as with pin numbers 1910 30.
= B == = T
= At DATA 34 | NE .“Nr:n_: uscd -
< Net— N a5 — - - Pulled up to + 5V through 4.7KQ
< resistance.
S | B Data entry to the printer is possible
| . Reany anly when the level of this signal
k= STRCEE 3 - SLCTIN In is “Low""_ Internal fixing can
carried out with DIP SW 1-B. The
condition at the time of shipment
E _j_ isset "Low™ for thissignal.
=5 —_
Figure 3. Z-80 PI/ O block diagram. Figure 1. Centronics interface on MX-80.

output a pulse when the information on the
data lines is stable and ready to be transferred
to the receiving device.

Following this the dara is left on the output
port until the receiving device sends a signal
along the other control line for that ‘port 1o say
that it has the data safely on board.

Block diagrams for the two chips are set out
in Figures 2 and 3. In addition to acting as two
eight-bit latched I/O ports the 6522 also con-

tains two very useful counter timers. On the
Microprofessor computer board the hardware
timers are provided by a counter timer circuit
— CTC — chip.

A simple but adequate Centronics interface
can be established using only the Data, Busy,
Acknowledge, and Strobe lines — the Acorn
Atom is an example and the Nascom 1 com-
puter interface was even simpler, omitting to
take account of the Acknowledge signal from

the printer to say that the data had been
received, and using the Busy signal alone.

Figure 4 illustrates a working program —
V2POP — 1o set up a VIA on the Tangerine
computer as a parallel output for a Centronics
printer interface and another subroutine —
PChar — which prints a character. The
memeory map values — $Bfe3 and so on — are
specific to the Tangerine and will require
alteration for your own system.
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FROGRAMS FOR ATARI 400/800 [Trademark of Atasi Inc.
HPROGRAMS FOR COMMODOARE VIC 20 [ Trademark of




a4 .
OTHER-WORLDLY SOFTWARE SOFTEK AT oown TO EARTH PRICES

Irnagme a program which instantly converts
SPECTFIL.IM BASIC into Machine Code, and transforms
the SPECTRUM into a micro up
to 100 times faster than a BBC Model B...

48K ZX SPECTRUM

OMPILER

£14.95 inc

COMPILER

Benchmarks

Pleaserushme .. .. ... . .. ...

Address: . © 0T s e

or for INSTANT CREDIT CARD order
7 days a week phone: 01-930 9232,
B PR ; > NpHe tn 2 Send cheques or POs to:
i 2 - 329 Croxted Road, London
SE24. Tel: 01-674 4572

SOFTEHK, SPECTRUM SOFTWARE



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
guestion per letter and mark them ““Response

Frame''.
BREAK-IN

B am a ZX-81 owner, and have
a collection of software for my
machine. A few of these pro-
grams consist entirely of
machine code, which makes it
impossible to break into the pro-
gram. Can you suggest any way
in which I can break into this
kind of program so it can be
saved on to another tape?
Bradd France,
Handsworth, Birmingham.
OME OF THE reasons the tape cannot
be broken into is to stop tape-copy-
ing. Copying a program to give to
someone else is, in effect, stealing
the program, and depriving the pro-
grammer and the manufacturer of
the tape their rightful royalties.
Even though routines do exist to
break into machine-code tapes, it
would be highly irresponsible for us
to publish them.

ZERO SET

I have a Video Genie. I have
found out that by using Goto a
line number, rather than Run, [
can execute a program over and
over again from different points,
but still have the variables in the
program from a previous
execution. However, by
inserting or deleting lines, all
variables are set to zero. Is there
any way to get around this?
G Kowalezyk,
London N8.
UNFORTUNATELY, there is no simple
way to get the variables to retain
their value after an edit. When you
change the length of the program, it
could overwrite the variables store,
50 to avoid error, the Genie does a
Clear every time Edit is used.

CAREER CHOICE

B Our son, who will shortly be
13, is considering purchasing his
first computer. He favours the
ZX Spectrum. He will be taking
Computer Studies at a later date
at school, and is considering
becoming a programmer.
In your opinion, would this be
a good choice of computer for
him?
Mrs Y Swieh,
Tolleshunr D’ Arcy,
Maldon.
THERE 1S PROBABLY not a single
computer on the market in the under
£400 range which would not be
worth getting. Even the ZX-81 can
take a person a long way into the
field of computing. The only real
problem facing the Spectrum has
been the long delivery delays. If you

want a computer tomorrow, you can
ger most other models off the shelf. T
suggest you work through the fol-
lowing checklist of questions before
you make the final decision on which
gomputer to buyy, How much can I
afford to pay? Whart are the three
main things I will use the computer
for? How much memory will [ need
for these? Which two or three com-
puters fulfil the above requirements?
Is there a store near me which sells
and services these? How many of
these computers have been sold? Are
there letters in the mapazines com-
plaining of particular, persistent
problems with the machines I am
considering? s there a range of suit-
able software available? How much
does extra memory cost? Is Basic on-
board, or will I need to “boot it up”
with a plug-in cartridge or casserte?
Are the machines under consider-
ation supported by an active users’
group? Do the machines under con-
sideration save and load programs on
to an ordinary cassette recorder, or
would I have to buy a special
recorder? If a special recorder is
required, how much does it cost? Is
the quality of the printer output of
the computer good enough for my
needs? If you work through these
questions, you should find the
choice of computer easy to make.

CUBEMASTER

BI own a ZX Spectrum and have
a problem. When trying to enter
the Cubemaster program from
the February, 1981 issue of Your
Computer, written for a 16K
ZX-81, I struck a serious problem.
My 16K Spectrum decided to run
out of memory at line 3050. I was
particularly annoyed at this as it
had taken about four hours solid
programming to get this far,
Why will this program fit in a

16K ZX-81, but not in my
machine?

Simon Hillyer,

Naseby,

Northampron.

ALL COMPUTERS use up memory
maintaining the display. About 1K is
used on the ZX-81, but a massive 9K
iz used up for the high-resolution
graphics on the Spectrum. There-
fore, whereas you have, more or less,
15K to play with on a 16K ZX-81,
you have only 7K on a Spectrum,
Many other high-resolution com-
puters — like the BBC Micro-
computer — allow you to decide if
you want the memeory to be used for
the display, or whether you will
accept a lower screen resolution in
return for more program memory.
You do not have this option on the
Spectrum. Although I doubt if you

will squeeze Cubemaster into a 16K
Spectrum, many other programs
which are marked 16K ZX-81 are, in
fact, far less than this, so you should
be able to convert them for the
Spectrum. If you are in doubt, leave
out the instructions, and all Rem
statements. You may well find you
can put the instructions back in
later, but I suggest you omit them
the first time you try a ZX-81
program on the Spectrum.

NO LICENCE

B would like to know how the
law stands on using a television
with a computer. I have pur-
chased a Sony 14 in. portable TV
to use with my Spectrum. Do I
have to pay £46 for a TV colour
licence to watch my Spectrum?
Philip Graham,
Dallas Road, Lancaster.
THE Law oN use of television sets
only relates to their being used to
receive broadcast signals. Although I
not not believe the use of a television
as a visual display unit for a com-
puter has been tested in court, a
recent decision was made in favour
of a man who had been taken to
court for watching video tapes on an
unlicensed set. The court found in
his favour, thar is no licence was
required if the set was not used to
pick up broadcast signals.

GREEN SCREEN

B1 would like to know if a green
screen monitor may be connected
to a ZX-81. If it can, how do I do
it? I would like a green, 9 in. or
12 in. monitor, preferably under
£100. I have been looking at the
Zenith monitor. Would this be
suitable for the ZX-817 Do I need
additional hardware?
¥ A Capless,
Mickleford, Leed
YouLr END, of course, that a
monitor will give better results than
a domestic television. The Timedata
ZX-81 Magic Book gives details of
the hardware modifications needed
to connect a monitor to a ZX-81.
You may well find that you get a
perfectly acceptable result without
actually making the modifications.

NEAT FIGURES

BI own a ZX-81. As you know,
the computer prints from left to
right, starting at the left-hand
margin. This is fine for text, but
produces very untidy-looking
columns of figures. Could you
please help me with a routine to
produce neat rows of figures?
E Matos,
Sparkhill,
Birmingham.
THE EASIEST way to do this is to treat
the number as a string, and from the
length of the string, determine
where across a line printing should
begin. Run the following program,
and you will see that no matter how
large or small the number, the com-
puter lines the numbers up correctly.

Exit from the program by entering
any letter except A.

10 INPUT A

20 LET A$=STRS INT A

30 PRINT TAB 15-LEN A$%;

40 IF A =.09993 THEN PRINT * *;

50 PRINT A

60 GOTO 10

HELP WITH
FORTH WRITING

W1 own a Jupiter Ace, and am
gradually getting to grips with
Ace Forth. However, 1 was
wondering if there was a simple
way to remember which words
are in the language on board,
rather than having to constantly
refer back to several different
pages in the manual.
Tan King,
Pollokshields,
Glasgow.
THE FoRTH command WVList will
cause the Ace to fill the screen with
its words. It also makes an instant
demonstration of the Ace, for when
you feel frustrated and think you
will never be able to master the
language.

FULLER EXCUSE

M I ordered a Fuller FD-42 key-
board for my ZX-81 at the
Computer Fair on April 24, for
which £37.50 was paid. Fuller
Micro systems cashed the
cheque on April 29, and sent me
an acknowledgement on May 1,
asking me to allow them 28 days
delivery. After writing them
many letters and finally inform-
ing them I was preparing to take
them to the Small Claims Court
the keyboard arrived on July 5.
It was found to be faulty within
an hour. The keyboard with a
letter was returned to Fuller
asking for a refund. The key-
board was sent back to me with
no changes to my knowledge, as
it still had the same fault. Please
could you help me.
A R Weager,
Seoindon,
Wileshire.
I sENT FULLER a copy of your letter,
asking for comments, and the reply
from Keith Archer did not explain
the long delay in delivery, nor did he
say why he did not refund your
money when you asked for it. I am
not sure what the law says, but I
would think that as a courtesy if
nothing else, a customer unhappy
with a mail-order product should be
able to return it in good condition
and get his money back, no questions
asked. Mr Archer believes the fault
displayed by your keyboard — the 8,
1, K and M keys not working — is
due to an RP-2 resistor pack missing
from the ZX-8]1. He says he has
offered to replace yours free if you
send your ZX-81 to him, but this
you have decided not to do. I suggest
vou show them this answer in the
magazine, and request your money
back again. If you do notr get it,
please write to us again, &
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COMPUTER RENTALS LIMITED

140 Whitechapel Road, London E.1.
ALL PRICES INCLUDE VAT. DEALER ENQUIRIES WELCOME

HORSERACING for the 48K Spectrum

Gambling on any horse in the field up to 5 players can lay bets with
Honest Clive Spectrum the bookmaker as the horses circle in the
parade ring. Will Clive keep that smile? Watch the race begin as
the tape lifts and marvel at the amazingly realistic 3D perspective
animation as the riders jockey for position. See the horses and
riders in full flight as they pass Spectators (no pun intended) and
into the home straight past. the stands. Hold your breath at the
slow motion finish. Sound and Colour is used to it’s fullest in this
22K of superb programming. Not recommended for compulsive
gamblers. Only £6.95 inc P&P

ST GEORGE & THE DRAGON for the Dragon 32

Can you Slay the Fire breathing Dragon! Can you cross the
slippery bridge and smite the magic stone to lift the curse from the
castle and it's beautiful maidens? Don't get roasted by the dragon
and mind the river and pond. If you fall in, your armour will send
you to a watery matyrdom. Two versions for Joystick and keys are
contained on the tape. Using sound, the program also pushes the
Dragons High Resolution to it's full capabilities. Only £6.95

GALACTIC PATROL for the 16K ZX-81

Galactic Patrol is a fully Machine Code 'State of Art” ZX-81 'Star
Trek'. With 819 levels of play, Phasers, Torpedos, Automatic
sights, Scanner with on/off, distance, number and vector,
Shields, Starvase vestor, Warp drives Ispeeds 0-8), damage
control, fuel counter, flight vector, repair facilities, instructions
reminder facility, stardate and kills counter. The Enterprises screen
is graphically simulated with passing stars, dazzling speed,
dramatic damage and kill effects. Destroy as many Klingons as
you can and dock with the Starbase before you run out of energy,
but be careful you can lead the Aliens on and they will destroy the
Starbase itself. Only £4.95 finc P&P

RESCUE for the 48K Spectrum

How can we Summarize in a short ad, an adventure game that
needs a Special Program to detail it's Rules! Very, VERY simply,

Telephone: 01-247 9004

you must find the Map and Radio then plot your route and monitar
patrols as they scoure the 40+ locations you are travelling
through. If you have the right equipment you can cross into Secrat
territory in search of the Castle and the imprisoned Princess. If you
manage to find it and gain entrance there are many trails and tests.
If you manage to find the Princess you must still return to base
with her. Utilises all the Spectrum’s facilities and takes hours to
play. Only £65.95

JD ARCADES for the 16K ZX-81

Completely MACHINE CODE, JD Arcades contains 3 Menu
selected games that will tax your strategy to their limit. Defuse an
Unexploded Bomb by neutralizing the moving tumblers in order
with your probe (or ELSE). Then you must beat the fuse to the
detonator as around the circuit it snakes. In Strategic Invaders,
you must destroy as many Invaders as you can, having only 9
shots from each column position. Can you think and dodge fast
enough? As you fly In Laser Patrol you must destroy as many
Asteriods with your salvoes as you can. How long will your shields
hold out. Only £4.95

U.F.0. for the Dragon 32 + Joystick.

In the depths of Space you face a UFO mothership in head to head
combat. Dodge the approaching Photon torpedoes or shoot them
for points as the UFO fights back. Evenly matched, this is no walk
over for the defender of Earth. When the UFO is in range, so are
you! Hi-res is used to it's limit and you can even see the UFQ's port
open as it releases it's deadly weapaon, it can even duck below the
nose of your craft to reappear again and attack. Only £6.95

HANDICAP GOLF for the Dragon 32

An 18 hole, 1 or 2 player handicap game. There are Bunkers, the
Rough, Lakes, Trees, gorse bushes and gusting wind which all
have to be taken into account as you choose the strength and
direction of your shot. The Computer decides the length of the
hole and it's par, making sure you never, EVER play the same hole
twice. Watch the Dragon 32 build up the hole in a fascinating
graphics routine. Full use of sound and colour. Only £6.95 inc p&p

ZX81 16K RAMPACKS

WHY MNOT buy now, one of the super new RAM PACKS
from GROUND 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
E;Eass?ed. The well engineered case ensures a snug fit to the

Availability is vsuallv by return for credit cards, 5 days for cheques. There is o 14 day
monay beck guarantee if not satisfied. Please send SAE or IRCs with ak enquiries.

Make cheques/P.O.s. payable to GROUND CONTROL and
send to: GROUND CONTROL, Alfreda Avenue, Hull-
bridge, Essex SS5 6LT.

Tel: 0702-230324. (Mon-Fri 9-5)
*Access/Barclaycardno. [OO0O000O0O00OO0OO0OCOCOO
*Cheque/P.0./Cash.

*Delete if not applicable

"STANDARD RAM PACK/
16K RAM PACK (S)

Please send me: no.

MNAME
ADDRESS

Postcode
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SPECTRUM
NEWS FROM

Just received your ZX SPECTRUNY Mo point inlocking any
further—we have the products you need at the Prices you expect

SP48 SP80

32K Memory extension 64K Memory extension
[anarg total of 48K, Upgradeable to SFE0) [giving massive S0K]

£25 £50

Bath the 5P48 and the SPO fit inside the Spectium case, are fully compatible with all
Sinclair add-ons [ZX Printer, RS232, Microdrive etc.), are very low in power consumption,
require No soldening, are easy 10 fit and remove and camy cur full guarantee

Transfer your ZX81 BASMC
and machine code programs
and data onto your
Speectium in menutes

wath the fabulous new SLOWLOADE
£10

This superb piece of software enables your Spectrum to LOAD programs from ZX81 tapes
and automatcally converts them to “Spectrumese’ ready for normal Spectrum SAVEINg.

Zend s.a e fof FREE catdiogue 1o ORDERS & ENQUIRIES

EasLoncon Robotes, Finlanda Heuse, 14 Danavell Chose, East Ham, London ES 4BT Tel 01-471 3308
Prices inciude VAT Please tick i you require VAT receip
Please nishme Nem deschpbion

P&P 45
I enclose chequePC payabie 1o East London Robotics for TOTALE

ame: Moidraiiss Address.

EAST LONDON ROBOTICS — THE OPTIMUM SOLUTION




Fingertips is our regular calculator column

covering calculator news, programming hints

and examples of unusual applications. The

column is written and compiled by calculator
enthusiast David Pringle who is glad to hear of
any of your ideas. Your Computer pays £6 for

FINGERTIPS.

To' CLERR SnioRe]CoER cB‘i’ﬁEoEE’ FE="BLACK" : 0§="EROMN" RS ="RED" 1 S5= " DRANGE "

28 Tr="VELLOU" :UF="GREEN" *LF="BLUE" : = "UIOLET*  XFu "GREY" 1 Y Fa "WHITE™
25 KmiEZtH=iES

38 PAUGE “VOU MAY FIHDI®IPRUSE "1 - UALLES FE‘:DN CDLIJLRS'

48 PALISE "2 —= COLOURS FRIJH VRALUES® IFAUSE =3 =

BEEF 1:G0TO 38

ITHFUT ‘égP‘UT OPTION: "5 Ak GOTO 58

INFUT *FIRST COLOUR: " B‘I
IHFUT 'SECCNI.’J COLOUR:": C¥

each of your contributions published.

LET ME BEGIN this month by
reminding you that there¢ is now a
fully-fledged Hewlett-Packard users
club in the United Kingdom. Mem-
bership entitles you to the bi-
monthly publication of the society,
Darafile, which is crammed with
contributions from some of the
current 130 UK members. I'm glad
to say that sometime contributor to
this column, Frank Wales, features
prominently in the articles.

Subject matter tends to vary from
analysis of new HP machines like
the 15C and 75C, to full explan-
ations of synthetic programming. As
expected the HP-41C figures prom-
mnently in contributed programs and
not all communications are as
esoteric as ‘I am planning to
properly document a program [ have
recently written ro design or analyse
storm sewers by the Wallingford
Procedure Modified Rational
Method.” Anyone interested in this
highly-recommended club should
contact: PPC-UK, Astage, Rectory
Lane, Windlesham, Surrey.

I used o recite poems about the
Grand Old Duke of York to help me
remember resistor colour coding —
these days are now gone. Not only
have 1 forsaken electronics but
Stephen Godfrey of Hayling Island
has written a conversion program for
colours to resistance and vice-versa
for the Sharp PC-1211. Stephen
adds the following space-saving tip
for the PC-1211; When entering

lines which have the following format.
10 INPUT “INFUT WALUE OF

You can save several steps by

reserving the keyword INPUT to a

key, say Shift-M and then entering:
10 Shift-M “Shift-M of X"} X.

The computer then stores the
word Input inside the quotes as one
step which saves five as it includes a
space at the end, too.

Migel Gerdes of Dorset encloses a
program which ““takes the Casio FX-
3500P to the limit of its pro-
gramming ability!” He uses it in
teaching students about communica-
tions networks, where the one sticky
formula is inverse Cosh in the
otherwise straightforward solution
of networks. Continuing our cfforts
to provide usefil “workhorse™ pro-
grams, here is a Bessel function
program for the TI-5¢ from L
Weaver of Sussex.

Engineers and physicists who
require Bessel functions for their
work can often waste a great deal of
time searching for sufficiently ex-
tensive tables, The attached short
program for the TI-59 will calculate
J.(x) o five figure accuracy for
values of r berween zero and 15, and
x equal to or less than 6:

The basis is the recurrence
celation J,,+1(2)=(20/x)]o(t)—Tp1(x).
The trick is to realise that J (x) tends
to zero rather guickly as n increases.
The program assumes that J;(x) and
Jya(x) are both zero, then starting

10‘! IHPUT “THIRD COLOUR: =:Dx
118 FOR L=2T0 &

0 28
IF HCMLET [#="K*:H=H-K:G0TD Zi8
208 HeH-Hi TF="H"
208 PRINT Hr" =rId$c® OHHS."

225 BEEF 13 PAUSE" THUALTD" 2 GOT

238 FOR J=18TO =ISTEP =i

248 IFH»= 18+JLET H=H-l@+J:GOTO 279
258 HERT [

Z70 DE=As( J+150

288 CH=RE((H=THT Hislas*ls}

29'3 EF=RE(INT H+1&3
FRINT G¥i® “iC#i® "iD#
3:9 GOTO 45

CINUEL B DATAY :G0TO 26

128 FOR J=14T0 25

138 IF AF(LI=RFCIILET AIL+3i=J-16:GOTOLGE
148 HEXT J

158 BEEF 1:PAUSE RSCL):" IS IHUALIE. =:IHFUT
168 HEXT L

17 IF (E.B;d(F(G;PﬂUSF

188 IF H{KLET [4="":GOT

GOTO 45
228 THPUT*UALLUE: “tHI IF (Ha=@, B)J--!}g (=3 SE10THEN 238

FLERSE MOTE: VALUES MAY BE ENTERED [H THE FOLLOMING FORMS:
2209 OHMS CAH BE EWTERED RS o} 2288 or L) Z.2K
4700000 0HHS CAH BE ENTERED AS o) 4708080

THE RAHGE OF UALUES IS5 (WHERE V 15 UALUED:

Rasistor converter for Sharp PC-1211 by 5 Godfrey.

"PLEASE RE-INFUT “rRE(L>:E0TO 129

BUT HOT ZEZ.

or b 4.7H BUT HOT =M7.

B, 1 C==00008 HES OHMS.

from rthese trial values all other
orders down to Ju(x) can be
calculated. These are individually
stored.

However, these values are wrong
by a factor which is calculable from
the fact that Jy(x)+2].(x)+2]4(x)....
=]. This is also compured and
divided into the original value.

To use, insert x and press A. After
a few seconds the calculator stops
with a wvalue in the display which
must be retained. Then insert r and
press B, which will print out the
required J.(x).

This program can easily be
adapted to other calculators, or in

Let U % jV

U =

-1
tjv = £j cos

Calculation of inverse Cosh of a cormplex number.

= inv cosh (u *jv)

cush'1} i1+ urve + Ya-u?s vE}

( 2 )
A e 2 Y1 -w?+ ﬁ}
E 2 )

10.
1. + 11.
2; 9 12.
3. = 13.
4. INV x2 14,
5. + 15.
6. ENT 16.
7. INVx?2 17.
8. = 18.
9. INV v 19,

Fress AC, tap value of u. Press P1/ P2 — having loaded program in Pl store. At first ENT display, tap valus of v and Run.
At second ENT, display the value of u. At final ENT, display the value of v. Press Run to continue as before.

Kin 1 20. = 30. INV HLT
ENT 21. INV v 31, Kout1
+f = 22. Kin2 32, -

+ 23. + 33. Kout 2

1 24. Kout1 34. =

= 25, = a5, [/

INV x 26. / 36. 2

+ 27. 2 Sw =

ENT 28. - 38. INV COS
INV x 2 29. I[NV HYP COS8
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fact to micros. A better accuracy can
be obtained by starting with a higher
original value of n than 15.

Finally we have a learning pro-
gram from P Preece of Shropshire.
Perhaps someone can develop the
idea for more complex uses.

This program, designed for the
Casio FX-180P, will test all four
basic binary operations that is,
addition, subtraction, multipli-
cation, division and can suit people
of different ages and help solve their
difficulties in particular areas.

There is a round of questions
which you have to answer. To get to
the next round you must give the
correct answer for a number of
questions — preset by you — in a
row. So getting the ninth question
wrong, for example, resets your
score to zero. This is best explained
by the following diagram:
a) ROUND 1

X4+X=

Get answer correct for ¥ times

ina row

ROUND 2

KX+ K=

ete.
bl SEQUEMCE FOR LOADING

PROGRAM

MODE O

INV PCL  Clear

INV KAC all

INY MIN - memories

Press the AC key, tap the value of
u then press the PL/F2 key (the
program should have been loaded in
P1 store). At the first Ent display tap
the value of v and then the run key.
At the second Ent, display the value
of u, and at the third and last the
value of v. Press the Run key to
continue as before.

The first displayed result will be
the value of v. When ready press the
Run key and the final result will be
the value of V.

Note. Make sure the calculator 1s
in Mode 5 (ie radians) for the correct
results. feantinued on next page)
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L Weaver's Bessel functi ; L asi -
ver's Bessel functions program : e 01 i 074 43
oo ¥6 LEL BRZ g5 55 0is 0= . 075 in
- !1— i " 4 ' - b= wJ " =
ol 11 A 008 42 ST 0i6 42 STO 076 85
02 42 sSTO gos 23 23 BiZat 20091 077 43
BEIG SRS 210 o1 1 ale’ @is 1 flzes s
i L Bt o
005 32 XiT 012 42 STO 020 14 14 080 43
m (i = o R = i =
0oe o1 1 (R RE £ 22 021 £5 X i::%!: E=
02z 02 2 g2 83
022 @02 B8 Oga 43
;E:"-’;EIE1:UH Dz4 = 5 i;]:E:: s
TISFLAY" DEG 25 42 RCL CES =5
s Hpele S el SUE o
E lee e
T 028 42 570 08 @4
PRESE SUH:PD pEs i3 13 LEs B35
3. @30 o1 1 QET Uz
ITER AMSWER a1 (=R N (ERT 5
| MADE A MISTAKE g‘:‘:f 4; C’EIH O3z 44
£ AND RE-EMTER. =L = il =
RUH Bz 22 oo 093 26
DISFLAY HOTES. 024 44 SUN : 34 .
e 035 22 22 sea ok
06 Indicates wour wreuisus answer was oorrect 026 44 SUM 09é& iz
OFf Indicates dour erevious ansuwer was incorrest e s e 0s7 =
=AD Indicates that Jour Score is in the diselaw 03y 21 21 e =
I—Eﬁ = = m l:ig H ::L f'.
LE% 8 fa RC* A =
gas 2> 2p i
Step Program Comments (B ] 55 u 100 04
1 P1 Select Program Number 2 = i1 =]
2 MopE70 p41 0z @2
3 INV RAN flas g5 % inz o4
4 INV XK1 £ = : Ehc] :
5 Kin X1 Generata random number 042 43 RECL E l:! = i 3
6 INV XK1 G4d =22 22 ;Lf-f- 23
7 INV RND = 105 9
8 INV HLT Stop and display number 045 55 = Ll E i
;) +,—, %, % Designate type of operations (46 43 REL 106 =
10 Kin & Store pending result I__‘_I = H.;% «.;q i07 a0
:; 1Kin _n Reduce counter by 1 and check if 1:[:;-‘-' 'El-i_ :-.I...,_ 10 01
13 Kout 2 0. If. C>0 go to step 2 IF C30 L :‘ o I DE‘ 0=
14 INV X0 Centinte o499 75 - 110 U';!
15 1 S mlmle = & =
16 = Finish off calculation so as not to | I;];_L Lf F E'* il 0l
affect the next one. 051 Ec o] 112 o0&
17 Kout 3 B == = =
B ok Reset counter H22. 54 2 11586
19 INV X>K4 Bring score into display register oS3 ?.: 5T+ 114 s
20 Kin 6 and store in K6 and clear K4 register 0S4 21 21 !
21 MODE 5 GEE 4 F’: Lo b
22 ENT H it P uL-L 11E |:|4
23 Kin —5 !:It] = S = i '
24 Kout 5 Stop to allow user to enter - = =4 i 1 7 o3
75 MODE & answer. Subtract user answer s '1:- Er? Eid 2l X i
| 55 INV X>0 from ealculator total If O f'l'; Y = T18 i
| 27 Ry continue If not go to step 2. L 5g (e, g iig =
B mvoo 22 ol Eln 120 06
gg [I\v'IODEd- el ©O 0o 121 7o
] - Ll o —_ o
k) Kin+ 8 Add 1 1o score, if it is less than | gt.’l =l =0 122 27
32 Kout 6 or equal to memory register go to e TE 5 :_,J =
a3 Kin 4 step 2 if not continue. IZFE = e g LEL 23 55
X I T 124 43
% kin—4 DE4 43 RCL i5 =g
= - =L
37 Kin+2 OS5 00 Qo =
Add 1 126 954
e Kin+ 2 10 counter for next round 066 47 STO i :-_, E' i
» INV RTN S e 2 a9
McEEe A e 128 92
Memories - I:-“:'? 43 RCL =0 oo
K1 Maximum number to be displayed by calculator ] =) i4 id 120 oo
I(g % Eg g K6 0 EFuS 2s 121 00
K : o b=
M= Number of questions to get right. 0yi 43 RECL 122 0f
07e 12 12 122 00
0¥ 85 + 124 00
P Freeca’s Casio education program.
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144-95
inc VAT — carriage free |

Still unbeatable value at this price
with a full size keyboard

Backed by Adda’s full ane year
warranty.

£343-85

inc VAT — carriage free Features include: * 84K built in RAM

The B4K personal computer that outpaces

Features include: * 5K RAM
expandable up to 20K * 8 border
colours, 16 screen colours

* 8 screen character colours

* 3 audible tone generators, each of
3 octaves * a 'white noise' generator
* 88 character program line length

* 64 ASCII character set * full PET-
type graphics character set
generated directly from keyboard

* 176 x 158 pixels (27,808 in total)
maximum resolution

* 8 programmable special functions
accessed via 4 special function

Keys.

* 40 column colour display — tv interface
* Upper and lower case characters and
graphics * Sprite graphics on eight levels
Music synthesiser with three voices and
nine octave range * 18 colours available

Backed by Adda'’s full one year warranty. simultaneously * 8 bit parallel user port.

inc VAT — carriage free

Commodore 64 also — will print capability. Price includes
programs, letters, business data all cables. Alternative
and graphics. It offers high printer GP100VC with full-
specifications at a competitive size paper feed

price. £270.25 inc VAT.

HOW TO ORDER:

Features include: 80

characters per line. Tractor
£9230 | wnnes
characters per second print

speed. Full alphanumerics
and graphic printing.
The VIC Printer — suitable for the Double-size character

£299-95

inc VAT — carriage free

For the VIC-20 and the
Commodore 64.

A disk unit transforms
your computer into a
high-speed system
ideal for the more
serious programmer or
small businessman. It
enables you to get the
best out of your utility programs.

Features include: 170K bytes capacity. Uses soft-sectored standard
5% " single density floppy disks. Direct interface to computer. Direct
compatibility with Printer. Prices includes all cables.

MEMORY PACKS FOR THE VIC-20

Special Bfuq-in cartridges are available to
expand VIC's memory. 3K, 8K and 16K RAM
packs plug directly into computer.

16K RAM Memory Pack £74.95,

8K RAM Memory Pack £44.95,

3K RAM Memory Pack £29.95

01-200 0200




BBC Microcomputers

i foee = b e T e £299.00

b Modein i RN 5 o £339.00

1 ModelBcs s sl e R £399.00

E Model B + Discinterface. . ......oooooorrnennon... £479.00
BBC Compatible TEAC Disc drives

Single discdrive............ R b ey £249.00

Dualdiseidivetcrs e o T e £455.00

Torch Disc unit
This is a complete package including a Z-80 processor, 64K
RAM, Dual disc drive and the CP/N operating system — fully
compatible with all existing CF/M software. Requires a disc-
upgraded BBC Model B.

Tarehidisepacks G e s e e £1,149.00

SIR Computers Ltd.

Agents for Acorn and Torch Computers

16K ROM + 12K RAM ..o it it e oo EZ-.'SDG
1B A POMVET SUDEI < it it e oty s i .. £8.50
SV [ BERY T o S S S T et R £345.00

please add £7.50 for

interlink delivery of BBC
Computers & Disk Drives

Al prices are inclusive of VAT

SIR Computers Ltd.
38 Dan-y-Coed Road, Cyncoed, Cardiff
Tel: (0222) 759015

IN YOUR OWN
HOME,

IN YOUR OWN
TIME

AT YOUR OWN
PACE.

Learn computer programming quickly and easily
through the renowned ICS “Open College”
system, taking the course at your own pace and
in your own time.

Use the famous ICS study texts, backed up by
your own expert tutor, and learn computer
programming, the proven way, with ICS home
study.

Courses:

Introduction to Computer

Programming
Programming in BASIC

p T
ALL DETAILS FREE—SIMPLY RETUKN THE COUPON BELOW
Please send me your prospectus on Computer Programming

ies
I - Address

Bz rostto e cass

= i ICS School of Computer Programming
Ealucation 160 Stewarts Road,

Larporation Londen SWE 40 e

Approved by CACC

Member of ABCC

L die, Mataonal
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MEMORY DEVICES FROM:

GCC ELECTRONICS

Tel: 0223 21044

Telex: 817672

EPROMS 6500 Family MEMORIES
2708 00p 6502 M5 2114LP2 80p
2716+5V 200p 6520 W5 2114450 85p
2732 W 6522 35 4116150 90p
2532 35p 6532 520p 4116200 88p
2764 1200p  B5451 9W0p  48162+5V  250p
4164200 410p
6800 Family 280 Family 6116150 350p
21 CPU NG 5516:250 635p
6802 3% ACPU 350p
6810 Np CIC 270p
6809 gp  ACTC 290p
6850 136  PID 340p
8821 10p  APID 350p

We supply 74LS 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




SOFTWARE FILE:

Software File gives you the opportunity to have your programs,
ideas and discoveries published. We will accept contributions for
any home computer provided they are submitted to Your Computer

exclusively. Please double-check
memory they require before sendi

your programs and specify the
ng them, preferably on cassette.

We pay between £6 and £36 for contributions published.

Worry maze
Andrew Spencer,

Cape Town,

South Africa.

ZX=81

THE FAST GAME in which the player weaves
through a maze to defuse bombs is not only an
exciting game, but shows the speed of Poke

The first of these is the use of Boolean
algebra to make the decisions in lines 140 and
450. These do away with IfThen lines and
thus increase speed.

The internal walls of the maze are posi-
tioned in lines 230 to 260. The whole screen is
used — line 150 — and thus the wall positions
must be put within the boundaries. The same
goes for the bombs and the player’s piece —

same place. B3 tells if the bomb arrived at is
the correct one. One character in B is the
bomb and if you reach a dud bomb it is
represented by a D.

If you take too long to find the correct bomb
you will explode — line 730. The full set of
single-space characters is cycled through,
alternating berween inverse and normal.

A record is kept of the lowest rime taken,
and this is displayed ar the end of each
successful game.

The recruit mode allows you to backtrack
but if you are not careful you can box yourself
in on the “veteran” mode. If this does happen,
pressing E will immediately put you out of
YOur misery.

The direction-controlling keys c¢an be

instead of Print At. It also illustrates a few | lines 280 and 330. Lines 290 and 340 check | changed, if desired, to suit your fingers: lines

handy techniques. for boxing in of a piece or two pieces in the | 450 and 90.
\ TS EeErEeS o 4 Gy =T 268 NEXT N
Do i 279 REM BB PLAYER POSITION B
% 258 LET GP=DF +INT I(RHNDx2Z2! x334+1T
7 NT {RND*30@) +35
2 29@ IF PEEK IGP-33! =i28 GHD PEE
5 K (GP+331 =128 AND PEEK (GP-1) =12
. Z ANMD PEEK (GP+1) =128 THERN S0TO
a ZE@
S@E8 BPORE GE .21
319 REHM Bl BOMBE FPOSITIONS EE
Z2@ FOR N=1 TC S
S58 LET BEP=DF +INT {(RNDx221 x33+X
NT (RND 3583 +355
34@ IF (BF=GRP)} OR (PEEHK (BR-33)
=128 AND PEEK (BP+323) =125 ARHD PE
ER tBP-1) =128 AND FPEEX {(B2+1) =12
S} THEN GOTO 356
558 POKE BPRP.52
68 NEXT M
7e REH Bl SET ULIVE BOME B
38@ LET B4 {INT (RND25+111="B"
Z9E8 SLOW
408 FOR N i 70O 5@
418 MEXT
18 REM HFFZE OF WORRY 4268 REM - MOUWUE ROUTINE B2
A.N. SPENCER A58 POKE GE.231
= RUGUST igasz 443 IF TINKEY&="E" THEN GOTO740@
__:.-_B LET DF=PEEK 168336+25&8xPEEK 458 LET GNP=GP +{(IMNKEY %="."1*33~
15397 fINKE‘!‘E"“P"} S5+ fINHE"{"!!:“—"l:‘"I - [(IN
Eg E%; Eiﬁ;}@@ﬂ E\‘rﬁ_u—:n}
4 -— =
gg EC.E:F T =0 __3359 IF PEEK GNF=128 THEN GOTO 4
= 478 LET T=T+2
7@ REM INSTRUCTIONS B 48@ IF PEEK GHNP=5S2 THEN GOTO S3
8@ PRINT "WELCOME .2 «:a2-= Tl T 3
ol TO THE MALE OF QORRY 498 POKE GF_ . TRAIL
9@ PRINT AT 4.@;:"MOUE YOUR PIE 5S@® LET GP=GNP
CE RAROUND BY UsIinNG THE ~9Z . S19 IF T:4508 THEN GOTDO 736
106 prinT T\ TyoutnustiRv To pe 238 AZNCme R -
s REHM REARCHED A BOHE
FUSE THE _ _~ CORRECT BOME BEFOR S4@ POKE GR,.TRAIL
E_IT BLOUS uP™ ; 558 LET GP=GNP
110 PRINT .. YOou ARE A :“,,, =Sg@ POKE GP.21
,"1: RECRUIT BOMB DISPUSAL OFFIC S7@ LET P-INT (RNDxS+1)
ER™,,.,.,"2: UETERAN SOME DISFOSAL S8@ IF B4$(P)=" - THEN SOTO S6@
GFF ICER™ 598 IF B&(F)="D" THEN GOTO S57@
12@ LET A&%=INKEY S 1 DBd PRINT AT ©.1; "N ;
%g?ﬁlgags{ 1™ AND Afscr"2" THEMN T
618 IF T<LSE THEN LET LS
qé4§g%$T TRAIL=27x{A%="1"1 +125%( &2 PRINT AT 25.1; S
= BB iLSF
152 £ouz aeais.0 C28 I IMEVEI T IEENGE9I0.58°
178 REM Hl PRINT THE MAZE Eg% éETéNEEWE A
c2 PRINT AT &.8; = EEQ EEH "ﬁ;ug E;QHB ! 2
198 rop N=1_T0 22 B8 LET Eib)otph
208 PRINT = %gg SEQTNNI TO S&
21@ NEXT_N_ 71@ PRINT AT @,1; " S
228 PRINT 720 GOTO _435©
= ron N=1 1o oo= ;Eg EE_I;I g@TIME UP.EXPLOSIDN S
248 LET EBLOCK=DF+INT (RNDx22) 23 75@ POKE GRP.N
S:INT {RNDx3@) +25 TEG LET N=N+1Z9S
=258 POKE BLOCK 3128 feontinued on page 109/

YOUR COMPUTER, JANUARY 1983 107



-, A
-, . ® 2
il
B = » i
L
3 d P o
0
R o g
= A8 & =
0
o a
p 4
& a
d p
pag 1
-
= = A B
0 & g
=
81 16 A J :
o D
0 =
- 0
A PR
Dep
ROUS ROAD
B VARTH] =1~
968

AN'RUG Gomputers

ONE STOP SHOP FOR SOFTWARE AND BOOKS
SPECTRUM — VIC 20 — BBC MICRO — DRAGON 32

Full range of software by leading software houses in the country.

BUG BYTE. QUICK SILVA, HABBIT. AUDIOGENIC. ARCTIC., A.S. K..

SILVER SOFT. ROMIC. SOFTWARE FOR ALL PROGRAMME POWER,

LLAMASOFT, SOFTEK, VIDEO SOFTWARE. COMMODORE, DRAGON, and

many others.

Huge selection of computer books. Massive stock of books and software. Despatch

within 48 hours of receipt of order.

TWO OR MORE ITEMS 7.6% DISCOUNT. 5 ITEMS — F1.00 EXTRA

DISCOUNT. ANY MIX OF BOOKS OR SOFTWARE ACCEPTED. VIC 20 —

VALUE FOR MONEY SOFTWARE BY ANIROG.

Our packs of seven games contains 4 balanced mixwure of action packed arcade

style games, board games and adventure games. All games are in Hi-res Graphics

for unaxpanded VIC and offer exceptional value for money.

PACK OF SEVEN (VOL 1) — £8.

PACK OF SEVEN (VOL 2) — £6.

TINY TOTS SEVEN — Games for young children. Bright colour graphics and
xciting sound effects are special features of these specially written programmes.
— 8.

CAVERN FIGHTER — Very simiar to arcade game 'Scramble’. Four missions to

complete, using joystick of keyboard. Solid mechine 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 — £5,

SEND 5.A.E. FOR CATALOGUE. PLEASE STATE THE COMPUTER TYPE.

Porsonal Shoppars
Welcoma ot

CO-OP CRAWLEY

Mail Ordar
Payment by cheque,
P.0. or Visa

" W 26 Balcombe Gardens,
VIS4 - ¥ Horley, Surray.
\L NECHRE _| Horley (029 34) 2007 6083 j

16k ZX SPECTRUM

TAKE MUSICWITH
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

To PDQ SOFTWARE, PARSLEY RYE, HILDERS LANE,
EDENBRIDGE, KENT. TN8 6JU (p&p free)

I———---IH———--—-——-_——-'--.

I  Please send me the Spectsound package
B N AM 8 ey s e e
: e [ [ r T S ST S

I LR BT R R R R T T S T e 8 & b e wmw e oaaoa
I lenclose cheque/PO for £..... (incp&p)
1

e i e |

Keyboard with1
Electronics

Afullsize, full-travel 43key 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 selections making entry far easier.

Powered from ZXB1'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 “Hectronics-The Maplin Magazine” on sale
at all good newsagents price B0p. In case of difficulty send 60p to address below,
or £2.40 for annual subscription (4 issues).

nﬂ@rf»llln Electronic Supplies Ltd

P.O. Box 3, Rayleigh, Essex SS6 8LR. Tel (0702) 552911

Retail shops at

158 King St., Hammersmith, Londen WE. Tel 01-748 0926

284 London Road, Wesicliff-on-Sea, Essex. Tel (0702) 554000
Lynton Square, Perry Barr, Birmingham. Tel: (021) 356 7292
I [Shops closed Mondays). All mail to Rayleigh address.
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feontinued from page 107)

799 POKE GP.G@
00 PRINT At 2=.8;"

78 IF H>255 THEN LET HN=N-256
88 IF N<r52 THEN ZOTO PS8

L EL . A
199 REHM
18318 SAUVE
1828 RUN

1@ GOTO &30

AUTOMAT IC RUN EEl
“MRZE"

Slide show

Stewart Stallworthy, IR b T
Rickmansworth, j'“_,)’jﬁ“?”[’”'
Hertfordshire. (S b e

THIS ROUTINE can be used to Poke to the
screen any pre-defined picture or pictures.
Whilst a Basic program would take approxi-
mately 60 seconds, this routine takes less than
one second, and can therefore be usefully
incorporated in Basic program. First draw a
picture on the screen, then save it on tape —
SAVE "“Picture” SCREEN

20 FOR f=40000 TO 40048

30 INPUT a

40 POKE f,a

50 PRINT f,a

60 NEXT f
Run the program entering the appropriate
decimal codes, and then Save on tape

SAVE “Slide’” CODE 40000,48

The next step is to load the picture bytes into
memory. The routine is written to look for
them at memory address 40100.
CLEAR 39997
LOAD “Slide’”” CODE 40000,48
LOAD “Picture”™ CODE 40100,6912

RANDOMISE USR 40000

and all should be revealed. Each picture takes
6912 bytes, and additional pictures may be
located at other memory addresses, for ex-
ample 47013 and 53926. If these are used, it
will be necessary to make the routine look at
the correct starting address, and this is done as
follows. For picture starting at memory
address 47013,

POKE 40008, 165

FOKE 40009, 183
For picture starting at memory address 53926,

POKE 40008, 166

10 CLEAR 393997 Now type POKE 40009,210

ADDRESS f_'?!fﬁ”’iE MHEMOMIE COMMENT ADDRESS MHCHINE MEM: HIE CONMMENT

L =
4066 25 oI HH 5 LDiMHA  FOKE 39538.H
1 28 £
o 48 LD L N 5212 into HL ¢
= 1 ] Jr LIs Tumpe o S@Elz
4 LOckHIEL HL into memorg 3
) (e at 39332 & 9999 AR030 ! T A<MHY A=FEEE 33295
& 156 ! ]
i P Ll DE MM 18284 into HL 2 155
= isg £ i | I R E=A
= 15& 4 &1 DEC A
16614 i LD HL MW 158384 into HL 5 5 IEC B el
i & & S TRZ DIS  Jume to 488458 if
2 & s 16
Z) = »A=PEEE ILE 5 =8 LDEHHIA Polee 339997
4 115 FOKE HL.A = e
5 35 C o 19648 158
& 13 IHC DE 1 = LI A H 255 into A
i S5 LI AiHM» A=FEEK 3325938 o B
2 = 3 S IZHHIA Poke 39938,H
) Lo 4 Y
AP820 71 LD B H BE=H 5 156
L 51 DEC H s o4 JF DIS  Jume to 48813
@ 5 LEC E i Zz1
3 ke IEZ DIE  Jume to 48EH3E 3 2E1 RET Back to Basic
4 = i¥ E=8

Sounds familiar

David Rees,
Weybridge,
Surrey.

J15=4Y

[F YOU HAVE been gazing enviously all year at
the BBC’s Envelope command and have come
home to the flat tones of a Vic-20, this
program should cheer you up. It creates
sounds at machine-code speed and gives an
extra 11 registers for sound control.

Program 1 Pokes the machine code into
memory, as the basic Vic has no assembler.
Care must be taken when you type in the
program, as one error in the code can cause the
computer to stay in machine-code mode until
you switch it off. The best method for dealing
with this is to Save the program before you
Run it. Then, if there is a mistake, you can
load the program and check it through.

After running program 1, you can New it as

the machine code is all that is needed. It is
located in the 256 bytes between 7424 and
7679, and the RAMtop has been moved down
by this amount so that variables do not erase
the program.

To use the command, you must first set the
registers. There are 11 registers which have to
be Poked to, and program 2 shows a convenient
way of doing this.

The registers are as follows:

DATA S,FRI{1),FR{2] FR(3),T(1),T(2), T{3],

V1), V(21 VI3),DT

S is the voice chosen, 0 is the low sound, 1 is
the medium sound, 2 is the highest sound and
3 is the white noise generaror.

“FR(1), FR(2) and FR(3) are the numbers
that are added to the frequency of the voice
chosen each cycle. If the number of the
frequency rises above 255, the command
wraps it around so that the value becomes
128 plus the value by which it exceeded 255.
This means that if you want the command to
play several scales of notes there will be no gap

in sound once the top of the scale is reached.
The number that can be stored in these
registers lies between 0 and 255.

T(1), T(2) and T(3) are the number of cycles
through which the registers of each of the
three parts are added to the sound and volume
chosen. Again, the range of values lies between
0 and 255.

WV(1), V(2) and V(3) are the numbers which
change the volume of the sound each cycle. If
16 is Poked in here, volume does not change.
A number lower than 16 lowers the volume,
and a number greater than 16 raises it. The
effective number can be calculared using
16-V(n).

DT is the delay time after each cycle is
completed and can be between 0 and 255, with
0 having a delay time of 0.1ms. and the other
numbers are measured in the computer In
increments of 0.5ms,

If this seems complicated, program 3 gives
the Basic equivalent of the main routine. You

(continued an next page)
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fcontinued from previous page)

can also use this routine to demonstrate how
much faster machine code is compared with
Basic. Now all you have to do is type in §YS
7424 and the command will start. The registers
will not change so SYS 7424 can be used any-

SOFTWARE FILE

where and as many times as you want in a pro-
gram. Registers can also be Poked individually
s0 you can change a sound quickly.

You are now ready to create your own sound
effects. The main advantage of this command
is its speed. Basic cannot run faster than when

I 30 is Poked into the DT register. Lower

numbers down to 5 can create fast, smooth
sounds. When DT is 4 or less, sounds merge.
These speeds are the most useful as you can
mix tones and volume to create your own wave
forms.

158 DATH 141.14.144, 172

238 DRTA 141,241,79.5
S99 REM####FPROGRAM 2%
1666 FOR N =
18z8 SYS V424 :POKE Z6876.6

23 REM####PROGRAM 3&!*!&*
1688 FOR A = 1 TO
118 FOR E = 1 TO T{HJ

168 DIATA 236,242, 29.208, 200, 286, 177, 251
IF8 DATH =24,189.14,144,233,15.54, 184
2205.23,192.8,2450, 5
128 DATS 182,120,262, 208,253, 136, 9!33 245
266 ORTA 172,241,229, 260,200, 200,17
218 DATH 295J24Ea29e258{131?238)241-‘29
=28 DATA 19,3, 285,241,23,288.6.169. 8
I:JJ.E:-‘JE} FE. 48,29

@ TO 16:READ A:POKE 7S65+M.A:NEXT H
1816 DATA 2,2,8,191,1,211,224,38, 16,24, 2

S REMESEEFROGEAN 1%k 178 NEXT

i@ POKE 51,255:POKE 52,28:FPO0KE 55.255:FOKE 56.28 188 NET

26 FOR M=g TO 152

38 READ A TRBLE 1

'_'g FE;E F424+N. A cosition varisble ranse  function

o8 HEXT TEGS = =3 Yolce cholcel{3G87d4+5)
& DATA 24,173, 252,28.41,31,141,252,23 e sl s
7@ DATA 173,253, 29,41, 31,141,255, 29 Seny e b

36 DATH 173, 254,.29,41.31, 141,254, 23 7ET2

28 DATA 172.245.29,41,3.141.245,29 TE7S Humber

160 DATA 163,18, 133, 1,159, 144, 193, 2, 169, 8 PET4 F-255 ot

E19 DATA 141,241,285, 141,242,259, 165, 246 fems e

128 DATH 133,251, 169,29,133, 252 SE=E Vo lume—16+40m

138 DATA 172,245,29,177,1.172.241,29,24,113,25]  oo0o Gap Ly

148 DATA 144,3,24. 185, 128, 24, 172, 245, 29 R =i

LS8 DATH 145, 1, 1V2, 241,25, 2951259-296 TE7a A—255 Dela=s time zach cdcle

=xAMPLES::
He licortar

5 i615 DATA 8.2,4.1,5,5,200,30,13. 15,1
= 1826 FOR N=8 TO 78:FOKE 26874, 248-N:SYS 7424:
HEWT | FOKE 36874.8

—aset Glh
1818 DATA 2.2,9,4,.58.8.206,30, 16
1928 POKE 36876, 39:POKE 36275, 1

.-E"E
S:sYs Fd24
Sootstersima lkinad

1218 DRATH 2.6, A,8,8:8,208., 18: 16, 16.2

1828 FOKE 35572.0:F0R MN=8 4o 18:5Y% 7424 :HEXT
cor rurminguse | as last number if data

126 F = PEEKCZIEETY + SO+FRCAD scho
128 POKE Z6874+5,(F AND 1273+1285 1816 IRTA 2.8,127.1,8,8.2. 15,15, 15,8
140 W=PEEE: 288720 —1&+V IR taza FOR ri=@l to 3:POKE 36876.225
158 POKE 38875.% AHD 255 193@ “UR R=d to 25:3YS T424
i68 FOR T=8 TO DT HEXT 1846 HERT A, M
g J
2 10REH "FIELD-GUN" by B.Pearce
B Pearce, | 20%TVISS, 1
Bath BBl A SOCLEAR: CLSIMODEA:VOULT, 1, 3305 DIMAL (4) : AX=32+42RND (P4} s BR=B32+44RND (98] 1 CH=2%6+3 FRND (32}
’ EER WG | A0DH=INT (163 (RND (130,51 ) #5: IFDE=0THENSGG
Avon. SOEX=2:1F1=2: GR=RND {2} 1 HX=11 TX=SGN{RND (1} -0, 5} 3 IFT%=1THENS

THIS PROGRAM has been written for the BBC
Model A Micro and uses almost all the avail-
able memory. Although it uses procedures
which are, I believe, peculiar to the BBC
Micro, there is no reason why it should not be
adapted for Basic on other micros.

The game is for two players. There are two
horizontal blocks representing a plain and a
plateau, separated by mountains. The form of
the mountains and the height of the plateau
are both random, and the plateau may be right
or left of the screen. Sited at a random position
on the plain is a gun position, and another on
the plateau. Ar the top of the screen a cross
wind is specified, random left or right, random
strength five to 40 mph in steps of 5 mph.

Player to start is specified, random lefi or
right. The player is required to enter the gun
elevation angle, which will be any angle
between one to 90°, followed by muzzle
velocity — any number from 1 to 20. On the
second Return his gun fires a shell along the
correct trajectory taking account of the effect
of the wind. Each player fires in turn until one
hits the others gun, when there is a flash and a
bang. During the exchange, previous elevation
and velocity setrings are listed at each side of
the screen for reference.
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SOPROCFLAT (0, 94, 128, 4481 1 FROCSLOFE (448, 1,832) : PROCFLAT (832, T4, CX, 1280}

TOHOVEAY, 128: PRCICFDHT MOVERY, C¥: Pﬁuc:mm GOTO100

SOFROCFLAT (1280, 94, 124, 832) : PROCSLOPE (832, —1, 448) 1 PROCFLAT (348, F6,C%,0)

FOMOVER, C¥: PﬂtlEFERT MOVERY, 128: FROCFORT

!OOPRIN'FMU LHg"E  WYiPRINTTAE{S3,10;"E W71 IFDY>1 THEN1Z0

tloPﬁlrJTTﬂBH‘z, 1 ? $70= Wind ";-1%D%; " mph®:GOTOL30

1ZOFRINTTABCIZ, 1) s "Wind ";D%;" mph -

1306%a3-6%: IFBX=2THENISO

140E¥=EX+1: GOTO140

1S0FY=Fu+1

JEOHY=HE+1: TFHE=2THENI 70ELSE1BO

170IFGH=2THENPRINTTAB (35, 100 ; "RIGHT" FTABIIS, 110 "FIRES" : TAR(3S, 12) ; "FIRST ELSERRINTTAR (0, 101 3 ¥
LEFT®*“"FIRES"* "FIRST"

1H0IFHA=STHENPRINTTAB (0, 107 34

1F0INFUTTAB (B, 4) "Elevation (1-50) = "J%: IFJ%<10RIZSFOTHENL TG

200 IFEX=2THENZZ20

Z10PRINTTAR(O, BN s JN: GOTOZS0

ZZOPRINTTABIIZ, Fity ; 3%

2FOPRINTTAB(B, 41 ;" %

230INFUTTAB IS, 8] "Velocity (1=20) = "K: IFK< LORK >20THENZ40

LEOIFGA=2THENZTO

2GOPRINTTAB(F, EX) j K1GOTO280

ZTOFRINTTAB (35, F2%) §K

2BOPRINTTARIS, B) ;"

ZR0IFGY=2THENIIO

JOOIF 13%=1THENSZ0

JLOMOVEAY, 128: PROCSHOT (1, A%, 128)

J2OMOVEAY , Ch: PROCSHOT (1 o P, T

IIOLF =1 THENSSO

FAOMOVERY , Cy PROCEHOT (=1, B, C%)

ZEOMOVERK, 128: PROCSHOT (—1, B, 128)

IS0IFEY=2THENIBO

FP0IF % B 16ANDaY<BE+1 8 THENISOELSEL S0

SBOTFan AAk- =1 eANDai< AL+ 1 STHENSFOELSELSO

FPOPROCSOUND: PROCEANG: TIME=0: REFEAT: UNTILTIME=200: PRINTTAB (4, 30) ; "Press SPACE BAR for another
gaae":c=GET: IFc=32THENSD

SOCDEFPROCFLAT (K, L, M, N} t WOVEK, L1 PLOTS, ¥, M:PLOTBS, N, L: FLOTES, M, M: ENDFROC

410DEFFROCSLOPE (O, P,0) : FEIRR-ITU.J 5r‘=tl-5--=3PlR.Tz—ua+ (CH=-128) TR/ 5+ (RND (1 28) —54) TR/ 2: PLOTES, 5%, 9
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4:FLOTSS, 5%, T%: NEXT: PLOT8S, @, 94: PLOTAS, 0, C%: ENDPROC
420DEFPROCFORT: PLOTAS, —14, 0: PLOTAS, 8, 16:FLOTE1,8, ~16: ENDFROC

4Z0DEFPROCSHOT (U, V, W) : X=6%¥COS (RAD(I%) ) KK Y=6¥SIN(RAD(J%) ) ¥k Z=1: REFEAT: a¥%=Uk Xk Z+DYR I 2/ 100+ b
AEYRI-L72/0.48+W: AL (2)=A1 (1) Al (1) =ak: Al (4)=R1 (3) 1Al (3)=b¥: IFPOINT (aX, 5% ) < >0ANDEH <51 2THENSAO

440PLOTEY  ak,bX:PLOT71,A814¢2) ,A1 (4) 1 I=7+0, S: UNTILEY< 1 20: ENDFROC

430DEFFROCBANG: FLOT1,—564,564:FLOT81,48, -32:FLOTY,-8,32: FLOTB1, 24, -32: PLOT1,32,946: FLOTE1, -8B, —64:

FLOT1,24,8:PLOTB1,-48,-72: ENDFROC

4450DEFFPROCSOUND : SOUNDO, 1, &, 60: ENVELOFEL,5,0,0,0,0,0,0, 30, -2, -5, -5, 120, 80: ENDPROC

VDL

Acorn pilot

THIS FLIGHT simulation program, written for
the Acorn Atom, gives you a pilot’s eye view
of aerobatic manoeuvres.

to perform victory rolls, loop the loop and fly
upside down. A word of advice. It is necessary
to remember which direction you are flying —

Ray Fincott, S Use this Basic program to learn to fly the | rowards or away from the screen — as this has
Mansfield, wa ] plane as though you were sitting inside it. [ a fundamental effect on the way the plane
Nottinghamshire. The program has the facility to enable the user | banks.

10605. 1609 J401F 7£82=03605.e

1SDIMR(7) 350IF ?£83=0;605.+¢

226=£1740 350IF 7£B4=0;605.9

235=£8000 7996. 120

100CLEARS 1 000CLEARD

101H=17;605.144 1010P.$12°°

104605, a 1G20F, " pilot A BY roy pincett"’’’

1201F H=1;605.c;6=6-£100;605.2010
1211F H=2;605.c;605.2020

1221F H=3;605.c;6=6-£100;505. 2030
1231F H=5;605.c;6=6-£100;605. 2050
1241F H=6;605.c;505.2060

1251F H=7;605.c;6=6-£100;B085. 2070
12BIF H=20360S.c;605.2200

1291F H=24;B05.c;605, 2240

{30IF H=4;60S.c;6=6-£200;605. 2040
1321F H=8;605.c;6=6-£200;605, 2080

1341F H=18;603.c;6=6-£200;605.2180
1361F H=22;60S.c;6=6-£200;605.2220

1401IF H=10;605.c;6=6G+£1;605.2100
1421F H=14;605.c;6=6+£1;608.2140
1441F H=17;608.c;6=6-£FF;605.2170
1461F H=233605.c;6=6-£FF;605,2230
1301F H=12;605.c;6=6-£1;605.2120
1521F H=15;605.c;6=6-£1;608.2140

{541F H=19;608.c;6=6-£101;60S. 2190
{561F H=213606.c;6=6-£101;605.2210

1601F H=9;605.c3;6=6+£20;605.20%0
1621F H=113B08.c;6=6+£20;605.2110
1641F H=13;605.c;6=6+£20;605.2130
1661F H=15;605.c;6=6+£20;605.2150
2951F S+6{£B000;6.a

2961F S+62£98FF;6.a

300F, B=1T05; £B000="EB0O0 &EF0 +B
310B?£7F=7£B001 &B;MN.B

330IF ?£81=0;505.d

L100F."C BANK LEFT
1110P. "E NOSE DOWN
200LINK £FFE3
1999R.

2010605.c; 'R=£18E70000;R ! 4=£000000;H=1;60S. a3R.
2020608.c; 'R=£003C7ECI;R' 4=£000018;H=2;505. a;3R.
2030605, c; 'R=£E7180000;R! 4=£000000; H=3;605. a;R.
2040605.cy 'R=£7E3ICO0183R ' 4=£0000C3; H=4;508S. a;R.
2050605, c; 'R=£18E70000; R 4=£000000; H=5; 60S. a;R.
2060605.c; 'R=£003CTEC3;R'4=£000018;H=4;608S. a;R.
2070605.c; 'R=£E7180000; R ! 4=£000000;H=7;605. a;R.
2080605.c; 'R=£7E3C0018;R ! 4=£0000C3;H=8;605. a;E.
209060S.c; 'R=£180404606;R4=£060604; H=9;605. a;R.
2100605.c; 'R=£7B7BTOEQ;R' 4=£00E070;H=10;605. a3 R.
2110605.c; 'R=£04081818;R!4=£181808;H=11;605.a;F.
212060S.c; 'R=EDEDEOEQ7 3R 4=£00070E ; H=12; 605. a3 .
2130608.c3 'R=£18040606; R 4=£060604;H=13;60S5. a;k.
2140605.c; 'R=£7B7BTOEQ;R! 4=L£00E070; H=14;605. a; k.
215060S.c; 'R=£06081818;R'4=£181808;H=15;605. a:R.
214060S.c; 'R=EDEDEOEO7 3R 4=£00070E; H=14360S. a3R.
2170606.c; 'R=£7B60C000; R 4=£000000; H=17;605. a3R.
2180605.c; 'R=£181800183R'4=£605838; H=18;60S. a;R.
2190605. c; |R=£0306DEQ0; R 4=£0000003 H=19;60S. a;R.
2200608.c; 'R=£181C1A0G; R 4=£180018; H=20;60S. a;R.
2210608 c; 'R=£DE0&0300;R 4=£000000; H=21;508. a;R.
7220605.c; 'R=£181B0018;R ' 4=£061A1C; H=223605. a3R.
2230605.c; !R=£C0607B0O0; R 4=£000000; H=23;60S. a;R.
224060S.c; 'R=£18385860;R'4=£180018;H=24;605. a;R.

B BANK RIGHT"*®
D NOSE UP****

{eontinued on page 113)
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In stock now

at Twickenham’s
official BBC/Aco
dealer & service

plus all the extras:

Printers + Monitors + Disk Drives
+ Casseite Drives + Software + Books

PLUS VIC-20 Cassette decks, games
cartridges, & tapes in stock!

Always available - a wide range of micros,
software, printers, peripherals and books
-send SAE for latest lists

TWICKENHAM

COMPUTER CENTRE LTD

72 Heath Rd Twickenham Middx TW1 4BW (01-892 TE96/01-801 1612)

TAURUS COMPUTER DESIGN

Qur product range for the ZX81 is as follows:

TAURLUS EK PROMCARD

= Fills memaory space EK-16K

* Housed within ZX81 case—gasy installation
& Link selectable: TK PROM+1K RAM or 8K PROM [Z=2T32)
* [deal home for TAURLIS SOLID SOFTWARES

TAURUS 15K RAMPACK

= Usar swilchable : Mode! A 16K RAM or 14K RAM*2K PROM (2716}
- - Model B 15K RAM or 12K RAM+4K PROM (2732}

= Flexible connection to ZX81—efiminales memory wipeout

* Augged construction—gproven high quality design

* kel home for TAUAUS SOLID SOFTWARE

TAURUS MACHINE-CODE MONITOR

Version 1

* 16 user viility commands

* Optimised for developing and testing machine code

*+ Available a3 TAURAUS SOLID SOFTWARET on all TALRLIS hasdware products
* Also aviilable on cassetie

Version
* As Vergion 1+MACHINE CODE DISASSEMELER
* Displays address, hex instruction bytes. source code
= Standard X-805 mnemonics
* Ralative jumps shown with absoclute addressos
= Alzo available on cassette

GRAPHICS EDITOR
* Make your gwn character shapos —whatever you wani!
* Includes routine Jor switching character sets

* T neww character sets provided (Including lower case)
= Aailable as TAUAUS SOLID SOFTWARES

MACHINE-CODE ASSEMBLER
* Standard Z-80* mnemonics

* Dptimised for ZX81 keyboard layout

* Up 1o 256 user-definable labels

* Aailable as TAURUS SOLID SOFTWARE
* Alsp avaliable on cassetie

PRODUCT SUMMARY

p ¥ = | =

| 16K RAMPACK | #K PROMCARD | Cuanatte | | oo o tails or chieque with

| Moded AlModei B || order to:
:I;Ifl'.“w.u’h"r_':ll_-j 23800 | L300 UE = TAURUS COMPUTER DESIGN
CNITOR Versicn 1 fanon EE per EFROM | £7.50 i

MO TR Version 2 - | tdoon | ispererrom | s 47 High Street, Baldock,
ASSEMBLER | £12per EPAOM | e550 Hertfordshire SG7 6BG
GRAPHICE EQITOR — | foperEPROM Telephone Baldock {0462) 893900

PRICE BREAK-THROUGH ON
EXTRA MEMORY FOR ZX81 !

The NEW EconoTech 16K RAM PACKE

adds 16-times more memory to your ZX81 at a budget prics!

Fully assembled, tested and
guaranteed - neat and compact.
fits snugly to eliminate wobble.
Compatable with ZX Printer.

/ ONLY £19.95§ '

plus £1.50 post & packing
to anywhere in the world

H

Full refund if not fully satisfied - simply return within
14 days of purchase. Allow up to 28 days for delivery.
Fill in the coupon below and send with cheque or P.O.

To:
EconoTech, 30 Brockenhurst Way, London SW16 4UD
Please send me .... 16K RAM Packs @ £19.95 each,
plus £1.50 post and packing.

EEEEE R E R IR EEmE AR EEE R R EEEEE SEEsEsEREEEmsssmrmmmnE

TEEEEE I EEsEEmssEssssEEREENEAmEEEEEGEEEE

SPECTRUM

24 LINE INPUT/OUTPUT PORT ...... SR L L £18.95
{motherboard not required)

MOTHERBOARD — SIXSLOTS.....coeceeviiiin. £26.50
MOTHERBOARD PCB SLOTS ...coovvviiviniviiinninenns £ 6.50
SPECTRUM 28 WAY CONNECTOR ......c.eoevvinn..n. £ 3.25
MALE CONNECTOR: . ~=iii i e s E 160
34 WAY RIBBONCABLE ........corvrvivnin, per metre £ 1.80

ZX81

A B Y B A R ) e i S e £20.00
SPAREKEYS ..........

MOTHERBOARD — TWO SLOTS........c..............£15.00
24 LINE INPUT/OUTPUT PORT ..oveiviieeieeianinnnn £18.95
T R A B A s e e £25.00
MO SAIC BOARE e o v svasins st s i £18.95
23 WAY FEMALE CONNECTOR ...oooviveerneeieeenns £ 2.50
MALECONNEETOR . e e i £ 1.60
24 WAY RIBBON CABLE .......ccccevvnnnnn, per metref 1.

GETTING ACQUAINTED WITH YOUR ZX81.......... £ 495
PROGRAMMING FOR REAL APPLICATIONS........ f 6.95
REAL APPLICATIONS TAPE. ... cverevensennsennnennns £11.44
MASTERING MACHINE CODE.........covvueeenivinreens £ 7.50

Prices are for built itemns. Postage 40p under £4.00.
Export postage (surface) £1.80. Send SAE for full catalogue.

REDDITCH ELECTRONICS

21 FERNEY HILL AVENUE,
REDDITCH WORCS B97 4RU
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SOFTWARE FILE

{continued from page 111)
000d1F H=1;5605.2020;R.
A002TF H=23B05.20303R.
40041F H=3;605.2040;R,
40061F H=4;B05.2010;R.
4008IF H=5;605.2060;R.
J0101F H=b;B05.20703R.
40121F H=7;G0S. 2080;R.
40141F H=8;605.2050;R.
40161F H=9;605.2120;R.
401BIF H=10;605.2090;R.
40201F H=113608.2100;R.
40221F H=12:605.2110;R.
40231F H=13;605.2160:R.
40241F H=14;805.2130;R.
402461F H=15;605.2140;R.
40271F H=16;605.2150;R.
40281F H=173B6=6-£100;E06.22005R.
4G30IF H=18;605.217G;R.
4032IF H=19;B605.Z21B0zH.
40341F H=20;B05.2190;R,
40341F H=21:605.2240;R.
4038IF H=22;605.2210;R.
40401F H=23;605.22204R.
4042IF H=243605.2230;R.
4050R.

5000elF H=1;B605.2040zR.
S0021F H=2:605.2010;R.
S0041F H=3;605.2020;R.
S0061F H=4;605,2030;R.
S00BIF H=53605.2080R.
S0101F H=6;60S5.2050;R.
50121F H=7;605. 2060;R.
50141F H=83605.2070;R.
S0161F H=9;605.2100;R.
S018IF H=10;605.2110;R.

S0201F H=11;605.2120;R.

50221F H=12;605.2090;R.

S0231F H=133606.2140;R.

S0241F H=14;605.2150;F.

S0281F H=15;605.2160;R.

50271F H=163605.2130;R.

S02B1F H=17;6=6-£100;605.2180;R.
S0301F H=18;605.2190;R.

50321F H=19;605.22003F.

S034IF H=20;605.2170;R.

50361F H=213605. 2220;R.

S038IF H=22;605.2230;R.

SO40IF H=23;605.2240;R.

50421F H=243605.2210;R.

5050R.

S000§1F H=13605.21503F.

80021F H=2;50S.2240;R.

60041F H=3;608.21103R.

50061F H=4;60S.c;6=6-£200;605.2180;R.
400BIF H=5;605.2130;R.

80101F H=63605.2200;F.

40121F H=7;608. 2090;R.

80141F H=83605.c;6=6-£200;605.2220;R.
&0161F H=9;605.2010;R.

40181F H=103505.2170;F.

6020IF H=11;60S.2050;R.

86221F H=12;605.2210;R.

60231F H=13;G0S.2030;R.

B0241F H=143608.2230R.

40251F H=15;605.2070;R.

80271F H=16;605.2190;R.

40281F H=17;605.2140;R.

80301F H=18;605.c;6=6-£200;605.20803R.
40321F H=19;605.21203R.

b0341F H=203605.2020;K.

80361F H=21;6085.21603R.

a038IF H=22;605.c;6=6-£200;605.2040;R.
a0401F H=23;605.21003R.

S0421F H=24;605.2060;R.

ad50R.

1000g1F H=1;605.26590;R.

70021F H=2;605.2200;:R.

J0041F H=3;605.2130:R.

70061F H=4;60. c:B=6-£200:60S. 2220:R.
JOUBIF H=5;60S.2110;R.

70100F H=4;608.2240;K.

70121F H=7:60S.2150:R.

T0141F H=83605.c;6=6-£200;605. 2180;R.
70181F H=9;608.2070;R.

7018IF H=10;605.2230;R.

JOZ0IF H=11;605.20505R.

T0221F H=12;605.2190;R.

T0231F H=13;608.20503R.

T0241F H=143;605.2170;R.

70261F H=15;605.2010;R.

70271F H=14;605.2210;R.

T02BIF H=17;605.21005R.

70301F H=18:605. c36=6-£200;605. 2040;R.
7932IF H=19;605.2160;R.

TO341IF H=203605.2060;R.

70361F H=213605.2120;R.

70381F H=22;605.c;6=6-£200;50S. 2080;R.
70401F H=23;505.2140;R.

70421F H=243605.2020;K.

8000aF, V=0T073576=R?¥;6=6+32;N. V3R,
B010bF. V=0T07; S7H=R2V; H=H+32; N. Vs R.
8100c'R=£00000000; R 1 4=£000000; H=6-£1203605.b
BL10R.

8200aCLEARG; P. $12;F. *you crashed”
9999LIMK £FFE3;6.15

Accelerator

Bob Boffin,

Woking, DRAGON]
Surrey.

DRAGON OWNERS may be interested in this
simple way to speed up their Basic programs.
The technique uses the ability of the
Motorola 6809E microprocessor to run in
three different modes. The first mode uses a
clock rate of 0.9 MHz and is the one used by
the Dragon by default. The second mode uses
a clock rate of 1.8 M Hz but the processor does
not output addresses for the video chip so no
display is produced, hence this mode is not
very useful. It is the third mode which is of
interest. In this mode the processor runs at
either 0.9 MHz or 1.8 MHz, depending on the
address being accessed. Addresses in the range
0000-7FFF hexadecimal or FFOO-FFIF
hexadecimal are accessed at 0.9 MHz. All
other addresses are accessed at 1.8 MHz.
Since the Basic interpreter is located starting
at address 8000 hex, if dual rate is selected it
will run at 1.8 MHz except when it is
accessing RAM. This gives a very significant
improvement in Basic performance.

Selection of the processor mode is simple.

POKE &HFFD7,0 will switch dual rate on
POKE 8HFFDG,0 will switch dual rate off

Pressing the Reset button on the side of the
Dragon will also Reset the processor mode to
normal. Any value may be FPoked. Ir is the act
of writing to the location which toggles the
switch. If you Peek at these locations they
always return the same result.

When you try this on your Dragon the first
thing you will notice is thar the cursor blinks
very much faster. This is an easy way to tell
which mode you are in.

A few simple benchmarks will show that the
Dragon is now running appreciably faster.
The biggest improvement will be found in
number-crunching programs where most of
the accesses will be at the faster rate. These
can show up to 70 percent improvement.

There are some side-effects to using the dual
rate. The notes produced by the Sound
command will be about an octave higher. Do
not use Cload, CSave or any commands
which use the cassette inrerface while in dual
rate as the port address used is accessed at the
higher rate. You can switch between the two
rates within your Basic program if necessary.

Array sort

Alan Stevens,

Alvaston, M@J&:{
Derbyshire.

THis BasIC listing of the Quicksort algorithm
is for sorting an array, A(x), of elements, x,
into order. The first part of the program
simply generates 100 random numbers for the
sort routine to work on. The sort subroutine
itself consists of lines 1000-1130.

One of the interesting features of the pro-
gram is that the sort subroutine calls itself
recursively — a feature widely regarded as
being not possible in Basic.

Those who believe thar recursion is not
possible in Basic are perhaps being confused
by the fact that Basic does not support local
variables — recursion is generally much more
useful when local variables are available
within the subroutine. The other interesting
feature of my program, therefore, is the simul-
ation of local variables by the use of sub-
scripted wvariables. The subscript, S, is
increased by one at each entry to the sub-
routine, and decreased by one at each exit.

{cantinued on next page)
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{eontinued from previous page)

The program takes about 17 seconds to sort
100 random numbers, about 13 seconds for
100 numbers in reverse order.

The number of nested subroutines required
depends on the ordering of the elements in,
and the size of the array. For 100 randomly
arranged numbers the average number of
nested subroutines is 12 — found from exper-
ience, though occasionally, as many as 15 are
needed.

The MZ-80K allows 15 nested subroutines,
which is why arrays L(S) and HI(S) are
Dimensioned as shown in line 20. The pro-
gram may be simply modified for machines
which support M nested subroutines by
Dimensioning L{(M+1) and HI(M+1).

If 15 (or M) nested subroutines are not suft
ficient, the following lines may be added to the
program to extend its range:

05 F=0

165 |F F=1 THEN 100
1005 IFS>15 THEN F =1
1006 IF F=1 THEN 1130

These lines effectively reinitialise the sort
which restarts with an already partly sorted
array.

SOFTWARE FILE

Blitz

Shingo Sugiura,
Tokyo,
Japan.

THIS PROGRAM is for the BBC Micro model
B. It is similar to the Vic-20 game Blitz,
although there are a few extras in this imple-

HUMBER of ELEMENTS 7O BE SORTED: H=1o@

25 C1&x  HI{162 , AcH

S ENERATE AND FRINT M RANDOM INTEGERS
18]

S CRA=INT CMHERMICE 3 2

i FEINT AR

= HEHT =

=15 PRINT :FREINT

15 REM SET INITIAL COMDITIONS &MD CSLL DUICKSORT
tBE  L0=1:HI{1=H:5=@

118 GOsSUBR 1866

128 EEM PRINT SORTED AREAY

128 FOR B=1 TO H

148 PRINT ACRE;

158 HNERT E

is8 PRIHT

i78 EMD

2EE  REM QUICKSORT SUBROUTIHE

1688 S=5+1

i81a L=LO:H=HI{5

18268 M=A<cL+H»A20

183 [F Aoli<M THEN L=L+1:G0TO 1628

1848 IF AcH»>M THEM H=H+1:GOTO 1848

1@a538 IF L>H THEM 11gg

1HEA T=A{L) ALl =AcH :ACH»=T

iB7E L=L+1:H=H-1

1888 GOToD 182a

1898 REM SET COMDITIOMHS BHD RECALL RUICKSOET IF MECESSARY
1188 Lcsa=L

1118 IF LO<H THEM HICS+13=H:GOSUE 160G

1128 IF HICS 305> THEH LO=LCS) cHICS+1 2=HI (52 :GOSUR 1668
1138 S=5-1:RFETURH

mentation. You are in control of an aeroplane
rapidly losing altitude. Below you are skys-
crapers which you must bomb and flatten
enough to land. It plays a nice little tune when

you succeed but when you crash the effect is
spectacular. If you find the game too fast or
too slow, change the speed value given in
line 350,

2 FOKE 18 REM BLITZ
i PR 28 REM (C» SHINGD SUGILRR
i - B 20 FKETYO"RUNIM"
SN0 OERTHES, BHARFIC TS 48 VDUZE, 224,90, 126,90, 126, 90, 126,58, 126
S = F LT MG o8 MDUZ3. 225,90, 126,96, 30, 125,960, 96, 126
20 EHIE ELE SOOI E0 VDUZ3. 226, 182, 126, 162, 126, 102, 126, 162, 126
168, 178 THSTRUCTIONS 7E WDUZF, 227, 0, 8.24, 24,36, 126,98, 125
38 YDU2E, 228, 60,60, 29, 24,60, 90, 178, 98
1968 CEFIHES BOMES S0 WDUZE, 225, 24.24.24, 24,60, 126, 1 B2, 126
108 YDUZ3.230.8.32. 112, 248,252, 127.63.0
oE~3PE 5 118 MDUSS.221,8, 0,6, 1,241,255, 2531
#4000 3o STREEH 128 VDU22.252, 126,60, 24,60, 126, 126,50, 24
IH 3 = 130 MDU2S, 233,328,124, 254, 127,63, 31,31 .31
20 e ot (CHDEGORTAREE S 148 VDUZZ,234,8,8.4, 102,243, 248, 252, 252
320 TESTS FOR SPACE BAR 159 EWWELOPEL. 1,15, -6, 1,198,308, 88, 127, 0,8, 127 126.8
166 MODET
336 FRINTS AEROFLAME 178 PROCTINSTRUCT IGHS
180 IF DL=1 THEH DESTRUCTS=" "+CHRE. 18 +CHRECS " " ELAE DESTRUCTZ=" L
346 CHECK IF PLANE HAS LANDED MHCHRECS 0+ "+OHRIEC 168 3+ CHRSCS v
1268 MODEZ
a3%5a SLOW DOWH THE PLANE 208 COLMUIRLIZA:CLS
218 YOUZ3;18,.32:8:6:0;
260 CHECKS IF FLAME HAS CRASHED 228 FOR BUILG==2 TO 18
230 COLOURG
37a CALCULATES PLAME*S HEXT FOSITION 2418 A=RHDCE 3+223
258 FOR HEIGHTX=29 TO FHDCOCH 4+ 26-CE2 3 STEP-1
386 SEE IF EOMB IS OM THE SCREEM 260 PRIHT TABCBUTILD:, HEIGHT: i CHRECR >
T8 HERT HEIGHTX
el FRINT BOME PRINTTRECBUTLD . HETGHT+1 2 s CHRSC A+3 )
SOUMDL - —15, RHDC 288 5, 1
488 SEE IF BOME HAS HIT BUILDIHGS HEXT EBUILD:
PROCTHIT
418 EMETY KEYBOARD BUFFER FIRES=INKEY®SCH > IF FIRES=" "THEN FROCEONE
5368 COLOURL rPRINTTABC X, ¥ ) AEROS : SOUNDE . -5, 188, 2
420 COTO325 340 VOUSS: IF POTHTCCHA2 DFE4+32, C 30-Y J532 1= AHD POINTCCH+3 IKE4+32 . © 30-Y Y32 el
AND FOINTC CH+4 0364432, 0 30~-Y 3232 5=0 THEM PROCLAND
43A~358 IHSTRUCTIONS PROCECURE 250 FOR SPEED=] TO 20:MEXT SPEED
368 IF POINTCOR+4 YRE4+32.¢ 31-Y 232 b=0 THEM PROCCRASH: PROCDROE
SEB~ERA CRASHING FROCEDURE 370 PROCHMOVE
3868 IF FIRE=0 THEH =228
5187538 BOME FROCELURE 358 COLOURS:PRINTTHBC KB, YB 2 BOMBES
488 YEEYB+1 1 IF YE>=28 OR FOINTCXBH64432,¢ 30-YE 222)=8 THEH PROCDESTRUCT ELSE =2
E4B~558 DESTRUCTING PROCEDURE o]
418 AFK1S, 8
SPETFZR INITIALISING STRINGS AND YARIABLES 426 GOTOSZA
438 DEFPROCINSTRUCTIONS
738748 POSITION CALCULATING PROCEDURE 448 PRINTTREC 13, 182 CHRSC 141 5 CHRSC 1323 "BLITZ"
450 PRINTTREC 13,11 )CHRSC 141 5 CHREC 132 3 "RLITS"
7SE-TSE LANC PROCEDURE 468 PRINTTABCZ, 135: CHREC 1358 5; Yol MUST DESTROY THE BUILDINGS FLAT"
478 PRINTTABCE. 14 2 CHRSC 1359 "ENDUGH TO LAND vOUR FREROFLANE"
2OA~E7A SMASHING PROCEDURE 450 PRINTTABCS . 182 CHRSC 125 );: "FRESS SFACE BAR T0 DROP BOME"
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SOFTWARE FILE

436
SEA
s51@
S8
538
540
RS
S5
57 HE
SoE
556
GEA
S8
oyl
&3
Sdm
&5E
SEE
&7 E
f=talv]
el
TEE
716
Fea
7aa
raa
ToB
TER
e
=15
794
aEE
a1e
228
‘2EA
246
g5
266
ard

IMPUT"

IMPUT"

EHDFPROC
FOR CEASH=1 TO 1&

HE=T CRASH:ERDFPROC
DEFFROCEBOME

EHDPROC
DEFFROCDESTRUCT

EHGPEDC

BOMES="
AERO%="
DROFSE="
DROFTH="
EMDPROC

||+r|

EMDFROC
DEFPROCLAMD

YDUze

YoUzZe

IMPUT DESTRUCT LEMELCL T 23".DL
IF DL<l OR DL>2 THEHW <428

IHPUT BIEFICULTY LEMELST TO 53", C
IF C<1 OR C»5 THEW S1@

FRINT THRECS,Z213; "PRESS 8 TO RESTART"
FRIHTTABL S, 22 »: "FRESS AHY KEY TO STRART":STH=GET%

DEFFROCCRASH : SO0UMDE, —15, 188, 13

FOR RIGHT=1 TO 18:YDURE: 13, RIGHT .8 8:8; : HEXT RIGHT
FOR LEFT=i@d TO 1 STEP=1:¥DU23; 13, LEFT.8;:8;:68; : MEXTLEFT

FIRE=1 :wB=H+2:YE=Y: IF HB>=ZG THEH FROCDESTRUCT

SOUHDL . 1180, 2:FIRE=: FRINTTAB. 5B ¥E 2 DESTRUCTE : SOUMDE, -5, 188, 2

DEFPROCIMIT : ¥=1:¥=53:FIRE=4a
"+CHREE1 A+ CHRES+CHRS252
"+CHRSZ2A+CHRSEZ2S
"+CHREA+CHRBESHCHRSZR2
"+CHRS L A+ CHRESSHCHREZ 29

DEFPROCMOYE : ¥=x+1: IF ®>=2@ THEH #=8:'r=r+]

FRINTTABCL .25 "MELL DOME":RESTORE?SE:FOR MUSIC=1 T 18:READ
SOUNDZ, ~18. R, B HEATHMUSTIC : ERD: EMDPROC
DATA1Z29,18,117.,5, 121.5. 129, 14,181, 18
DATHIZ1,5.129.5,137.5,145,5, 143, 5
DEFPEOCDROF : XD=r+2: BDT=H+3 : YD=Y -2 1 YD T=Y -2
FOR DELAY=1 TO 386:HNERT
YO=YD+1:PRINTTREC XD, YD 2 DEOFS

DELRY

IF POINTC XDEa4+32, 4 29-YD ¥325=0 OR YD>=28 THEH &858 ELSE 326
YDT=YDT+1 :PRINTTRBC XDT . YDT 2 DROP TS

IF POIHTCHEDTHEA+32, (29-YDT 332 0=0 OR YDT»=28 THEH EHMD> ELSE 856:ENDPROC

H.B

Quick copy

Peter Hintiens, VIc=20
Edinburgh. =2
THIs BASIC program will load into a chosen
area of memory a routine that, whenever Crrl
P is pressed, will produce a quick copy of the
Vic screen.

The machine-code routine becomes part of
the system interrupt — IRQ — and is called 60
times a second when it can look at the key-
board and take whatever action is necessary.

Enter, check and Save the program, then
Run it. At the start you will be asked where
the code should go. Normally this will be ar
the top of memory, but in some cases, for
example when using machine code that needs
this area, you will want to specify somewhere
else. In the first case the program will lower
the memory pointers to protect the code, but if
you specify a location you must protect it as
necessary. A useful free area of memory is the

3K expansion block, if both a 3K and 8K or
16K expansion are fitted.

As the program loads the machine-code data,
you may get a number of error messages of the
form

DATA ERROR IN

showing that that data line has been incorrectly
entered. If the check sum at the end of each
data line fails to pick up the error, the toral
count — TT — should catch it. When any data
error is found, a flag ER is set and the
program continues, perhaps to find more
errors. After the load, if ER is set then the run
is aborted and the memory pointers restored to
their initial value, line 570.

As the program is relocatable, certain values
must be altered to suit its start — specifically
the start of the IRQ wedge. The screen page is
also Poked into the routine so that the code
will run in any memory size.

When the data has been loaded and
assuming that there have been no errors, you
will be told the actual start of the routine.

Make a note of this number because to prime
the code you must type: SYS, then the start
address, then press Return. Pressing Stop/
Restore will stop the effect of CirlP.
You can alter the printing parameters —
normally double-width and minimum line
feed — by the follwing Pokes:
FOKE (START) 499, 15:
POKE (START) + 176, 15
for single-width printing and
POKE (START) + 161, 15
for normal line feeds, useful when dealing
only with screens of text. The machine-code
routine will automatically print in upper or
lower case as set by the shift keys.
Once you have the program working you
may take out the data checks — remove the
ninth data byte of each line and change lines as
follows. 310 to 460 replaced by:
310 FOR J = 0 TO 207
320 READ DA: POKEPO + J, DA
330 NEXT J

Lines 540 to 570 would be deleted.

16 REM#% VIC SCREEN DUMP %%
28 REMsoH BY ¥
39 REM¥¥ P. HINTJENS &
48 REM
5@ REM

78 REM
€0 RErM#% GET CODE STRRT
98 REM

188 PRINT ""DMHERE SHOULD THE CODE RESIDE 7"

118 PRINT "Mi - TOP-OF-MEMORY"
1208 PRINT "M2 - SOMEWHERE ELSE"
138 PRINT "MMCHOICE 2"

148 CET A$'IF A% = "2" GOTO 240
158 IF A < "1" GOTO 149

68 M1 = PEEK (S55): M2 = PEEK (55): REM#® INITIAL MEMORY FOINTERS 168 REM
178 REM##¥ DEALLOCATE TOP OF MEMORY BY 256 BYTES

180 REM

198 PO = 256 % M1 + M2 - 256° POKE 36.
2088 PRINT "2";: GOTO 278

ML - 1: POKE 32, M1 - 1
fcontinued on page 117)
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ZX SPECTRUM & ZX81 ZX81 Spectrum
EDUCATIONAL SOFTWARE MANAGEMENT GAMES

Spectrum Junior Education £5.50 =
Use your Spectrum to help your children with their school work. Da"as £5

A game of oil exploitation in Texas. Decisions are required on purchasing

This cassette contains eight attractive, easy-to-use programs for concassions, the movament-and usa of drilling rigs, and the biikding o
the 7 to 11 age group. . platforms and pipelines. Can you take-over the Ewing Empire.
Taopics include English comprehension, spellings, homophones, Airline — £5

junior science, maths and history.

# Entering your own questions and answers allows you to adapt
two of these programs for exercises in any subject area.

Can you compeate with British Ainvays? You must decide on the number of
aircraft to oparate, whether to buy or charter, whether to enter into a loan or
a fuel contract and the levels of staffing and maintenance. Problems

* Moving colour graphics and sound are extensively used to encountered are tax demands, strikes, cancelled flights, hijacks and aircraft
improve motivation. crashes.
* Use the "draw’ program to produce pictures, maps and
diagrams. Autochef — £5
Suitable for the 16K or 48K Spectrum. Program notes are As MD of a Catering Company you must negotiate for leases, decide on
supplied. menu prices, level of wages, advertising and dividends. Each year you must
. predict the inflation rate. You are also given options on consignments of
O-Level Chemistry (C1) £5.50 wines and food and loan contracts. You will be made to resign if you are not
This cassette contains four clearly presented revision/tutorial successful. [Thera ara 3ilavels ot difficulty.
programs. The subject matter has been carefully structured to cover a
the most important aspects of: Print Shot — f5

You own a small printing company and are required to decide on [a) the
* Elements, compounds and mixtures. number and type of staff you employ and when to increase or reduce staff
* Structure, bonding and properties. [b) the amount and type of paper you stock {c) the week in which work is
* Redox, electrolysis and the activity series schedules (d) the quotation for each. Are you an entrepreneur? Test your
* Acids, bases and salts. business acumen to the limit! There are 3 levels of difficulty

48K Spectrum and 16K ZX81 versions of the cassette are available. BUSinESS MOdel MOdener x 'EB

Please specify which you require. This is a very User Friendly business modeller. [t does not have the flexibility
or the complexity of Micromodeller. However it does provide the managers
with a useful business tool and an introduction to modelling. The model
shows the profit sensitivity and the interaction of the pertinent marketing

Professional Computer Assisted Learning materials from: and praduction factors of g business.

CALPAC COMPUTER SOFTWARE All Programs include detailed instructions and need 16K
108 Hermitage Woods Crescent, St Johns, DISCOUNT: £1.50 for two; £3 for three; £5 for four and £7 for five
Woking, Surrey GU21 1UF. 3 v DEPT YC
Overseas orders: £6.50 (511.80) per cassette: includes AIRMAIL ¥ b ?fLsaES CUTMPUTEH SIMULATIONS
postage. w/ ngton Way
\ S O S LcannSEATIL

OURICOMPUITE

As a reader of Your Computer you'll agree that every issue is an invaluable reference.

To keep your copies in order you'll need a binder, specially designed for Your Computer,
to ensure every issue remains in good condition for your future use.

To order your binder complete the coupon below and return it to us, with your cheque.
Prices, including VAT, postage and packing, are as follows:

UK £3.45
Europe £4.00
Rest of the World £5.00

To: General Sales Manager, Room 108, Quadrant House, The Quadrant,
Sutton, Surrey SM2 5AS, England.

Please send me.................. Your Computer binders at £................ ..each.

| enclose my cheque/postal order for £.................. made payable to |IPC Business Press Ltd.
Name........ R R A e R S e
Alddrases e s e T S T AT e A e e
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SOFTWARE FILE

{continued from page 115) 518 PRINT "ETYPE “SYS"POIY <RET> TO PRIME THE CODE."

218 REM 520 PRINT "WFRESS CTRL-P ONCE FOR A DUMP AT ANYIEEDS ) TIME."

220 REM¥% USER CHOOSES LOCATION FOR CODE 532 END: REME% CODE OKAY AMD IN MEMORY

228 REM S48 REM

248 PRINT "XALLOW 208 BYTES FOR CODE." 550 REM¥% ABORT SEQUENMCE - RESTORE MEMORY POIMTERS

2508 IHPUT “MSTRRT POSITION®; PO: PO = INT <AES <PO)) 568 REN

268 PRINT ““PLERSE PROTECT MEMORY AS REQUIRED, " 578 POKE 36, Mi: POKE 52, Mi: POKE 95, M2: POKE 91, M2

278 PRINT “WSTERT OF CODE =" PO SB0 REM¥# DATA FOR MACHIME CODE

288 REM . 522 DATA 12, 1489, 13, i41. 28, 3, 189, 28, i51

25@ REM#® LOAD CODE INTO 2065 BYTE BLOCK STARTING AT ‘FO” €00 DATA 141, 21, 3, 88, 96, r2, 152, 72. 133

308 REM 6168 DATA 138, 72, 165, 197, 157, 253. 240, 13, 251

318 TT = ©: REM#%¥ CHECK TOTRL FOR ALL DRTR 628 DATA 133, 253, 281. 13, 208, 7, 173, 141, 185

320 FOR LIME = B TO 25: REM#% SFLIT DATA INTO LIMES FOR CHECKING 638 DATA 2, 281, 4, 248, 8, 184, 170, 184, 65

53@ C5 = @: REM#¥ CHECKSUM FOR DATA LIME €40 DATA 168, 184, 76, 191, 234, 120, 163, B, 38

348 FOR J = @ TO 7: RERD DA: CS = CS + DA €50 DATA 32. 189, 255, 173, 5. 144, 168, 255, 189

3%0 FOKE PO 4+ LI % & + J, I8 €60 DATA 162, 4, 41, 15, 248, 2, 168, 7, 119

360 NEXT J: TT = TT + (S &70 DATA 169, 4. 32, 186, 255, 32, 192, 255, 161

378 CS = C5 AND 255: REMWE CHECKSUM MOD 256 &892 DATAR 162, 4, 32, 2081, 255, 176, 114, 169, &9

388 READ DA: TT = TT + DA 538 DATA 8. 1233, 251, 189, 3@. 133, 252, 32, 232

358 REM 7088 DRTR 237, 255. 124, 1. 134, 8, 132, 2, 127

480 REME® IS THE LIME OKAY? <¢LOCATIONS 63-64 HOLD DATA LIME MUMBER) 718 DATA 168, 8. 169, 14, 32, 218, 255, 177, 249

418 REM 720 DATA 251, 201, 128. 144, 9, 41, 127, 72, 205

428 IF CS <> DA THEN PRINT "XPDATA ERROR IN'PEEK (63) + 256 738 DATA 163, 13, 32, 2ig. 255. 184, 281, 34, 255
% PEEK (€4y: ER = 1 740 DATA 288, 2, 165, 39, 201, 32, 144, 8. 35

438 REM#% DOM’T STUF AFTER FIRST ERROR BUT SET FLRG “ER” 750 DATA 281. &4, 144, 7, 5, 128, 205, 3, 292

448 NEXT LINE 768 DATA 24, 185, 64, 32. 210, zﬁd, 169, 146, 237

458 IF ER THEN PRINT "X°PROGRAM RBORTED": GOTO S78: REM#% REORT 778 DATA 32, 218, 255, 200, 208, 2, 230, 252, 189
AND RESTORE MEMORY 788 DATA 158, 1, 288, 283, 198, 2. 248, 27, 53

468 IF TT < 38155 THEN FRINT "N?DATR ERROR. POSITION UNKMOWM.®: 790 DATA 169, 8, 32, 218, 255, 163, 13, 32, 120
GOTO %78 REMx % ABORT 280 DATA 218, 295. 169, 15, 32, 219, 255, 169, 35

478 REM# ALTER POSITION-SPECIFIC LOCATIONS 818 DATR 14, 32, 210, 255, 166, B, 134, 1. 44

488 POKE PO + 2, (PO + 13) AND 255: REM# HEM IR@ YALUES <LOW) 828 DATR 24, 144. 172, 169, 13. 32. 2168, 255, 251

490 POKE PO + 7, (PO + 13) / 256 REM#& CAND HIGH) 838 DATAZ2,231,255.184,170. 104, 168,104, 144

SQ8 POKE PO + 24, PEEK (548> REM#¥ SCREEH LOCATION 940 DATA 83, 76, 191, 234, 234, 234, 234, 234, 245

display took a long rtime o draw. The
machine-code routine can be called during or
after the program execution. The new
attributes for the screen are set using the

Flash or Bright command or statement. This
means that if you have created a screenful

of high-resolution graphics and you want to
make the whole screen flash or change the Ink

Graphic aid

John Buchanan,
East Horsley, Surrey.

SIPECTRUM

THIS 15 a machine-code routine 1o oOvercome
an annoying feature of Sinclair Basic: the CLS

or Paper colour over the whole screen, you
have to execute a global colour statement then
clear your display and then redraw it.

This can be undesirable especially if your

Randomise N sequence where N is chosen,
according to page 116 of the manual. Then the
routine is executed by a call to 1+RAMtop -
this is 32570 on the 16K machine.

command must follow a global Paper Ink,

1: REM Gnqrqxaq UTILITY mecC ég EEQ ceponstration Program
2 REM -M.Buchapan 1932 =
Sa BEn 2 ™ i 3@ LET a=INT (255:RMD) 128
42 CLEAR (PEEK 23738+2S63PEEK @ LET B=INT (1723%RND) -85
SaTRi: —ae A D@ PLOT 128,.36: DRAW A B, PIs2x
S@ LET P=PEEK 2373@2+2563PEEK 2 +@ -
3731: FOR F=1 TR 1S: RERAD RA: POK @ BEER @.3.S@xRND-25
E P3+F.RA: NEXT F 7@ RANDOMIZE
0S8eT13, 55 786588674 118- 92099 28 BRIE ST O
S e ; A iga G0 To 1@

Function copy

John Crombie, AT
ANOM

IOPEME#H £ ¥ 4 H X F X HHFXEHAFAEEHFERREHEH
Z0REM#* ATOM FUNCTION KEYS

Lisburn, SOREM*

County Antrim. 40FEM* (C) J.CROMBIE 1982
SOREM#*
THIS SHORT program for the Acorn Atom = -]
simulates the function keys of the BBC Micro. 5O0REM#* FUNCTION KEYS LY
The functions to be executed are held in 7 OEEM#* SHIET A= SHIET =
strings and executed by pressing Shift plus the E0REM* FUNCTION HELD IN
string name so the siring will be execured as if ¥ . =
P HIT IOM BN ke g EEE:':I}** * AR ER *fi * % *iz 2R LR EEEEEE S
typed from the keyboard by typing Shift A. If 1 ; =
a carriage return is reguired at the end of the 110REM
function a Ctrl A should be substituted in the 1Z0FEM

function string so

SL="LIST(CTRL A)"
will execute List(CR) every time Shift L is
pressed.

Line 130 sets up where the functions are
going to be stored: in this case # 8200. Each
function string is limited to 63 characters, so
total storage for the 26 functions is 1,008 bytes.
Line 290 changes the character input vectors.
Lines 310-330 dimension the other strings and
default them to a single space, while lines
170-265 contain the actual machine-code
routine required.

130 A=#8200
140 DIM VVB:VWVZ2=#2800:1F. %21

150 FOR I=1 TO 2 :P=#2800C

160LC

17r0:VV0 JSEH#FES4:CMPE#61:EMIVVI :CMPE#7B: BPLVV
180J5RYVZ:1 : VVIRTS
190:VV2EEC:SECEH#61 :STTH#AD:
200 LDA#3Z22,715TA%#AE

Z10 LDA#33D. 17:STA#AF

220 LDYBO

TAT:STX#AC: LDX#AD

feontinued on next page)
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SOFTWARE FILE

continued from previous page)

230:WV3

Z50INY: JSR4FESZ : JMPVWZ

260:VV4DEY;LDA(#AE:, T:CMPR1 : BNEVVS : LDABSD

263:WVS STXHAE:LDVH#AE:LDX#AC:RTS

INT:LDA(#AE) . T CMPE#D: BEQVV4
Z240DEY ;: LDACHAE) , T35TA% 100, X3 INX

2701
280N, :F, %6
2907#20A=0:P#20B=828 s

J10FOR 2=0 TO Z5:BT#S22="#3Z2+F+63

J20B7EIBD=(FH#BZZ2+E+63) / 256+ 7#33D

S40END

330! (BP¥33D*2SE+R7H322 ) =#Z20200D2I: N,

Screen scroll

Martin Layley,
Woakingham,
Berkshire.

§BRATON|

ACCORDING TO the Dragon manual, when
using Get and Put to move blocks of graphics,
an array has to be Dimensioned to the same
size or greater than the area of the graphics

block. This is not so. In fact, you can get away
with much less space in the array. The manual
says that to Get a 20 by 20 block from the
screen you need an array of (19,19). But you
only need:

(0,100} in modes 3 and 4

(0,80) in modes 1 and 2

10,25} in mode 0O

The reason for this is that each element in an

array takes five bytes, and that the computer
stores more than one pixel in each byte.

The way of working this out is as folloWs:
first, multiply the horizontal size of the
graphics block, by the vertical size, then divide
this by five and round up to the next nearest
whole number. Next, for modes 3 and 4,
divide by eight; for modes 1 and 2, divide by
16; for mode 0 divide by 32. Now round up to
the next whole number. Finally, dimension
the array with 0 as the first paramerer, and the
number which you have just arrived at as the
second.

1 *#+5CREEN SCROLLER g 7 #xDRAW

P 1@

& '+#+MARTIN LAYLEY 1982 i

4 ? 12

o '##GET GRAPHICS SCREEN 1% GET (18,0@)—-(255,
& PMODE 4:SCREEN 1.1:COLOR @.5:PCLS 14 PUT

7 "#xDIMENSION ARRAYS 15

2 DIM Lc@B,76),5(@, 1198 i6 GOTO 12

ELIEIPSE
CIRCLE (128,95),128,0,.75
'SHIFT BCREEN 1@ PIXEL TO THE LEFT

PUT (@, B)~-(244, 191).5

15731 b8 Lee
LS [

Relocate screen

Paul Dunning,
Bristol,
Avon.

THIS PROGRAM demonstrates how it is
possible to relocate the screen in any part of
memory on the Atari computer. It does this by
Poking two addresses near the beginning of
the display list with the high and low bytes of
the memory location that you wish the screen
10 be placed at. Unfortunately the position of
the display list varies depending on the
graphics mode.

If you Peek memory locations 560 and 561
they will give you the high and low bytes of
the address of the display list. You then add
four to this in order to get the address to Poke
the new screen location. Line 10 does this.

The variables are as follows: SP is the
location to Poke low byte of screen; SP+1 is
the location to Poke high byte of screen.

5 GRAPHICS 7:POKE755, 1

6 ?:?"SMOOTH SCROLLING IN

GRAPHICS 7
10 SP =PEEK(560) + PEEK(561)*256 + 4
12 POKESP,176:POKESP + 1,163
20 S=176:H=163
25 GOTOB0
30 S=5+40:IFS>255 THEN S = S-256:
H=H+1
40 POKESP,S:POKESP + 1,H
50 RETURN
60 ST=STICK(0)
70 IFST=14 AND H>163 THEN GOSUB100
80 IFST=13 AND H<191 THEN GOSUB30
90 GOTO&0
100 S=5-40:IFS<0 THEN S =8 +256:H=H-1
110 POKESP,S:POKESP +1,H
120 RETURN

Use a joystick in port 1 to scroll the screen

up and down memory.
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Tight securit

Andrew Ho,
Leicester.

IDEAS FOR maintaining program confidenti-
ality have been published before in Basic,
requiring the user to input a secret codeword
before the program will run. Such security
checks are easily bypassed in Basic by the use
of Break or Stop keys. This code routine
cannot be circumvented. The machine code is
stored in a Rem statement containing 50
characters, as the first line of the program.
Since many hexadecimal machine-code
loading programs have been published, it is
10l necessary 1o repeat one here,

The routine starting at 16516 prints a screen
prompt, then calls the key-scan subroutine in
ROM many thousand times, seeking for a
secret combination of keys to be pressed. If
this is not found within 27 seconds, it jumps to
the New subroutine in ROM and erases the
program, thus preventing unauthorised access.
To be effective, this idea should be
incorporated in a program which auto-runs on
loading from casserte.

The line following the program line
containing Save should enter the machine-
code routine at 16516 immediately, as
illustrated in the sample program. The routine
will work in both 1K and 16K machines,
although it will probably find more use in 16K
programs which might store confidential
information. The screen is cleared and the
counter reset before entry to the main
program, so that further copies of the program
will still feature this security check.

The secret codeword may be two, three or
any number of any keys to be simultaneously
pressed, thus making it impossible for
uninformed users to breach the security check.

Your own secret codeword can be used if you
understand how the key-scan routine operates
in ROM. For those who do not, here are some
possibilities:

16635 16536 codeword
aD Do AHO
7D F1 ASM
7B F3 Wi
AE EG Shift X 74
Hexa-
Address decimal Explanation
code
16514 FF 63 Set counter
3E 28 DY
3E 34 D7
3E 23 D7  Print screen prompt
3E 2A D7
3E OF D7
16531 loop CD BB 02 Call Keyscan
119D D9 LD DE, secret code
AF XOR A
ED 52 SBC HL, DE
280D JRZ. +13
16542 2K 8240 LD HL, (16514)
2B DEC HL
22 82 40 LD (16514}, HL
BC CPH
20 EB JR NZ, loop
C3C303 JP NEW
CD 24 0A Call CLS
3E 63 LD A, B3 Reset
328340 LD (16515), A Counter
16563 “C9 RET
Andrew Ha's protection program.
9000 SAVE “program name’’
9010 RAND USR 16516
9020 RUN or GOTO start of pragram
Sample program.




Code machine

Kenneth Hart,
New Crofton,

ZXE51,

SOFTWARE FILE

THIS PROGRAM turns a senrence into a series
of blocks of five-figure code.

There are 65,535 different codes available
and the code can be a different length to the

I have built into the program a copy routine
which is only marginally slower than the
inbuilt copy routine.

The advantage is that it only prints one

Wakefield. original message. blank line and therefore saves paper.
2lREM R H.HERT PROGRAMH FOR R z
THE 16K. TXB1l 22-B-82 338 LET C=CODE B%{I) +INT (RNDE3Z Zuggg IF D<27 AND D<«>@ THEM LET D
1a PRIN-;HETCE?E; E!'IR'EEIEEDE HACH S4B IF C»83 THEN LET C=C-37 i‘_gig %ET:E‘ ek —EHR$HEN LET C%iCY
o 35@ LET C$(I)=CHRE C i i
28 SE%R‘? “PLEASE PRESS ““g»* T 370 LET Lio 1568 ooa T
G I:\'JDH aR~ ,TRB 1F; U "B"Y TO DECO pei=11 F'F«’INT_"CGDE b= | ig;g E:i%m “CODE ;R
290 PRINT “THE COBE IsS. - i=aa PRINT “THE HMESSAGE 1T5: -
d-B LET AM%= INI’-E 408 FOR I=1 TDO B STER S 12308 PRIMT C%
=2 IF MO =1 C" OR A%$="D"1 T 41@ FOR F=8 TD 4 130 SLou
eg egre <o T 1328 803t agee
D dpne AR e e S e e .
(= g » 458 PRINT " b e
3;3 TRET 468 IF L/725= Ihﬂ" (L2595 THEN PRI %3|:E'|e PRENT B bl e =
39 IF A<l DR A*»BEE38 THEN GOTOD d.gﬁ gE)ﬂ." T %:gg .EETEE;E:?EENIEETEE‘J.dEO
FR=1-] 1448 CLS :
i CLS 498 GOSU
110 RAND A Saa GUT 312553 iigg IF E<43118 THEN RUM
128 IF Ag="D" ?HEN GOTO 18808 igaa AT “PLEASE INPUT 2988 PRINMT AT 21.@; " o0 YOoUu LAN
138 PRINT H'I' 1 'FLEF\SE INPLUT THE GCCDED HEEﬁﬂéE T A COPY ¥ OR NJ‘7 »
YOUR MESSAGE" JTAB P T RER L 1810 PRINT ¢ HAX 18 LINES BY = Z@18 LET 0$=INKEYS
INES = (i E“ * e 2323 IF MHOT (E&%="Y" OR QF="N"1 T
156 INPUT B lese INPUT B HQEN_ GATO 2a18
158 LET B-=L| B% ie3a LET B=LEM B% F{ 1 8F="M" THEMN GOTG 2168
16& IF B:<453 THEN GOTD a2 1848 IF B.S77 THEM .GWO 1108 2940 PRINT AT 21.8;° I AM MART
I..‘j-'; o La;{g AT 4, TTHIS MESSRGE I.Eﬁﬂ PRINT AT 4.,8;"THIS IS 7O LO 3553 Eg?_y!:tag Pt .
nigg EEE‘_F;: TO 1o %ggg zgﬁTFEI To 106 QE@ LET G=FPEEK 1B396+2SB%PEEK 1
202 PRINT AT 4,3;" i@8@ PRINT AT 4,8;" 53?; I.E:F G:G;éh
210 GOTO 148 198 GOTO 1@28 5058 IF He118 THENM GOTO 2870
af2f Jf BSCTT (Bom mhew LET 1198 Ehdw oo e 2SR It o Temier Fars
= - < =
23@ IF BrsSi:INT (BrS1 THEN GOTO 1128 PRINT “"COBED MESSAGE IS: = 2128 LPRIMT RS
150 1130 FRIMNT 5 213@ IF F<33 THEN GUTD 2070
248 CLS 1132 coSus 2@ee 5id@ LPRINT
250 PRINT YCODE ;R .. - akeesrtARsy. - . . Eag LPRINT T oacs s s e =
268 PRINT "YOUR HMESSAGE I&: - 1i5@ DIM C%IB) BIoYLERINLS
278 PRINT B 117@ LET cC=2 2168 CLS
288 GOSUE 2002 118@ FOR I=1 TO B 2190 RET
298 FAST ilse IF Bf(I}=" ~ THEN GOTO 1E5@ 2E@8 SAVE “CODE
382 DIH C%IB) 12288 LET C=C+1 2218 RU
31 FOR TI=1 TO B 1213 LET D=CODE B$(I} -INT (RHD®=2
328 IF Bf{IY=" " THEMWN LET B%I[{I) =1
GJ Cocks,_ DECIMAL CODE MHEMONIC COMMEMTS
Great Roflright, SF iR UM
Oxfordshire. i7. 168,86 Led DE. 18 Load Ffirst line no. into DE registers
28,32, 92 L A: 0236350 Load L.5.B. of address of start into A
HERE Is a renumbering facility for the ZX 111 Ld L.A Load A into L
ot i : o8.84,52 tod R.C23636 Lo .5.B. F ~es5s of irt
Spectrum, and it will easily fit into the 16K 183 2 H:Fd e LCI:S 2 fnfo a'r =izt DR e W
model. The Basic program loads the mac_hlne 24,14 T, 149 Jume to test for end of wrogsram
code above a reset RAMtop, then Saves it on 114 Lel ¢HL>, D filter M.S.B. of line number
to tape, verifies it, and then clears the Basic 25 Irmc HL Move to L.S.B of line number
program out of the memory. 115 Lol CHL;:E Alter L.S.BE of line number
A . [ e
Whenever you need to renumber, just enter ?-:—.m Ld B, 1€ Create next line numier
= Rt Irns DE Bo incrementing IE
the command: fi ey T e : 3
PRINT USR 32550 : LIST 15,233 Dinz 253 Uetil B =@
: ; . ) I HL HMove 4o L.S.E. of lenuth
To load the machine code from tape, just e G i i [ Load L.S. B, af lensth of line into C
type the command: 39 Inc HL Move to M.5.B, of lenath of line
CLEAR 32549 : LOAD “renumber" Gl Led B.HLY Load L.5.B. of lensth of line into B
CODE 32550, 40 £ Acled HL. Bc Add lenath of lime o HL
- v Pt - bl A 3 o
The machine-code program is listed with S Ei:}GHH'—_:ﬂ e 5"'-0';5 ‘tiﬁﬁ-‘?@! ‘t%':"? next llge
5 B =t L FRL =t A e e P L] = =5 =
comments to help understand how it works. = Rt Sone Le At aolmcan ese iy el
variab les dinto A
10 CLEAR 32549 a9 s ~ ;
20 FOR a — 32550 TO 32 e o Lo Lompeare with L
= 589 32,236 Jnz 236 Jumpe bacl to alter line number
30 READ n : POKE an : a L i it O.K..continue i+ not
40 DATA 17,10,00,58,83,92,111,58,84,92,103,.24 58, 78,32 Lo A-£226283 Load M.5.B. of address of start of
14,114,35,115,6,10,19,16,253,35,78,35, variahies into A
70,9,35,58,75,92,189,32,236,58,76,92, Cre H Compeare with H
188,32,230,201 Inz 228 Tume pack to alter line rumber
50 SAVE “renumber” CODE 32550,40 = if Duk..continue if not
60 VERIFY “renumber” CODE 32550,40 2@l met rReturn to Basic
70 NEW

Speed scroll

Munir Zaman,
Levenshulme,
Manchester.

THIS PROGRAM performs the scroll function at
speed without disrupting the display file.
ZX-81 users will notice that clearing the
screen after a scroll function takes a long time
if the program is long; also printing takes a
long time after a scroll function.

This program does not have these dis-
advantages, and it only occupies 15 bytes
compared to Per Nielsen’s program although
it does not have the special features. The
program can be stored anywhere, Ifin line 1 —
Rem — the program can be called RAND USR
16514. Do not use the program if you have
less than 3.25K of memory or if you have used
SCROLL — CLS will negate this.

Z-80 assembler hex decimal
LD, HL, (16396) 2A, OC, 40 42, 12, 64
PUSH HL E5 229

LD DE, 33 11,21,00 17,33,0
ADD HL, DE 19 25
POF DE D1 209
LD BC, 726 01, D6, 02 1, 214, 2
LD IR ED, BO 237, 176
RET ca 2m

The following routine will load the program:
10 LET X = 16514 (starting address)

20 INPUT AS

30 POKE X, CODE A$*16+ CODE A% (2] -478

40 IF A$ = “CY” THEN STOP
50 LET X = X+1
60 GOTO 20 53
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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 oOurtop 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 cosmos. 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 £5.50VIC20 £9.50. 16K.

ZOR  Battle of the robots. Fight for survival in this
action-packed strategy game. Megajoules of destructive

i cocnonn

And now for the big plcture.

PIXEL POWER

HARVESTER
BRAINSTORM

GUITARPIX 1

energy in a futuristic duel. ZX81 £5.50. VIC20.£9.50. 16K.

IT IS FlL OF RUST ING RODOTS

At last it is easy to create your
own custom characters on the 8K plus expanded

VICZ0. 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
Boosterspice fields around the planet Delta. A cut-
throat strategy game for 2 to 4 players for the
unexpanded VICZ0. £4.50.

The telepathic emissions of the
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 VIC20.£4.50.

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 - PIEEL

for more details.
Pixel Productions 39 Ripley Gdns. London S\W14 8HF

TRS 80
GENIE

Do you own a TRS 80 Model | Level |l or Video
Genie Micro System? Have you seen my new
catalogue of Cassette Software for these
machines?

If not, do not miss out. Get my fully descriptive
FREE catalogue of fairly priced quality software
NOW by clipping the coupon or writing direct.
SAE not required.

Beginner or expert, something of interest awaits
you.

SOFTWARE

J. K. GOSDEN SOFTWARE
Tineslip, 13 Ashtead Common,
Ashtead, Surrey KT21 2ED.

J. K. GOSDEN SOFTWARE, TINESLIP, 13 ASHTEF«D
COMMON, ASHTEAD, SURREY KT21 2ED.

Please send me your free catalogue. (Do not send SAE.)

MNAME _

ADDHRESS

MACHINE

MEMORY _ 3

YC

SPECIAL|
(FFER

| L@

Ten Gassette
Programs

worth §79.50
FREE when you buy

VIC 20 VIC20

COMPUTER CASSETTE UNIT
at £134.99 at £40.95

ASK FOR
SOFTWARE
DETAILS

AND.

INC.

TOTAL PACKAGE PRICE£175.94

To: Kayde Electronic Systems Lid.,
The Conge, Gt. Yarmaouth,
Norfolk. NR30 1P,

Pleaze make Cheques/P.0.'s
payoble to: Kayda
Electronic Systems Lid.
Please add £1.50 P&P

KAYDE S i D]

ELECTRONIC ) 5 e (5505

SYSTEMS

LI MITED oA R ERE e A g
THE CDNGE,GTYARMOUTH. T T e e G e DL e I

NORFOLK,NR301PJ g ... s
TEL:04393 57867 I
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COMPETITION CORNER

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 January. The
name of the winner, the solution, and a competition report will
be published in the March, 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
results

THE PRIZE for the November competition was
a Jupirer Ace, currently unique among micros
in having Forth rather than Basic as its
resident language. No less than 128 people hit
upon “go Forth and mulriply” to complete the
sentence “The Ace would help me ..."”". Some
people introduced a touch of variety by
tagging “by Jupiter” or “by Jove’ on the end.
A single dissident voice rang out from P Riley
with “go Forth and mystify™.

But still reeling from this torrent of identical
entries we made the winner R Gibson, 39
Lisburne Lane, Offerton, Stockport, Cheshire
for his straightforward “go Forth and become
an Ace programmer’’.

Other notable entries, which also managed
to break away from the standard formula, were
J Gearing’s “injupiterbly’” and ““play my other
cards better — especially my graphics packs”
from L Unstead-Joss. In an allusion to a claim
Sinclair once made for the ZX-81, G Mason
suggested that the Ace would “help me run
my nuclear power station™.

The Catfighter’s problem was perhaps too
easy. It only required a simple program to
provide the solution — 2,025 Wo'ny ships and
89 lenses. A mathematical approach involved
noticing that the number of ships destroyed
must be a square and that there is only one
square between 2,000 and 2,100.

The winning solution, picked at random,
was provided by P Sayer, 15 The Chase,
Worlingham, Beccles, Suffolk NR34 TDW.

1 REM CATEIGHTER SOLUTION
{5 REM BY FPETE SAYER

a0 o= 1293

210 [ e e e e

464 L = + 2l

=@ Ok .:-LnH"LwJ‘ s et

=} THAHY
VARIAEBLES: L

RORY

INITIAL KO. 2F

i

EUMHIMG TOTAL 2F HOMY

rSofurfon to the November Ace crossword.
‘R o ulT 1 M E
R H

>
.

>
=

<
eo®

o

STAR
'STONE

BY ANTHONY
ROBERTS

ANOTHER OF the artefacts

you won a few competitions ago
from the Klingon treasure asteroid
was this Stella Octangular, encrusted
with fabulous tetrahedroid zircon crystals,
represented by triangles, pan-metallic hyper-
cubes, represented by squares, and spheroid
megacarat diamonds, represented by circular
dots.

As with all Klmgon artefacts, it's booby-
trapped. Just touching any jewel on certain
faces will cause the artefact to form a minute
black hole, taking you with it, of course. The
dangerous faces are the ones which are not on
the longest closed loop of the adjacent faces.
This loop is formed by moving from face to
face, never repeating any face. Each
consecutive face differs from the last by just

<
N

one jewel — their positions on the face are
immaterial.

Here’s a net of the Stella Octangular. If you
cut it out, fold the darker lines upwards, the
others downwards, and stick the marked taps
under the correspondingly-marked edges,
you'll have a model of the artefact. You do not
need to make the model to solve the problem.
The guestion is: how many of each type of
jewel are booby-trapped?
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let the NEW SPECTRUM

DRAGON 32 cllaiEe)
fire YOuE SOFTWARE

“WINGED AVENGER™
L} | ]
WAVES, MOTHER SHIP, HIGH SCORE, RE-FUELING, RAPID FIRE, SMART BOMBS
: and LASER SHIELD, PCW "ONE OF THE BEST SINCLAIR GAMES YET'. Only £4.50.
| | u ] all SPECTUBM = 16K ZXB1.

Fast and turious. SPECTRUM version has SOUND and USER GRAPHICS, 7 LEVELS, 3
“SPECTRUM SCRAMELE”

(CONDITION RED], MORE M/CODE ARCADE ACTION NO LESS than 8
DIRECTIONAL KEYS for a SMOOTH MOVE. Full ARCADE festures including,
LASERS, BOMBS, INSTANT RESPONSE, CONTINUCUS SCORING ROEKETE,
SOUND, FUEL DUMPS, RED METEORS, DEFENDER CRAFT and HIGH SCORE.
Beware CONMDITION RED. With this one you MOVE, FIRE and BOMB AT THE SAME
TIME. Don’t waste time waiting for explosions play THE FAST OME. NEW RELEASE
FRICE of £4.35. 16K or 48K SPECTRUM.

“CONDITION RED™ ZXB1

For ZX81 owners we have released a SCRAMBLE based M/CODE program written by
TWO ARCADE GAMERS for home based escitment, SPEED and a vary professional
presentation. HIGH SCORE TABLE, SHIPS LEFT, FUEL DUMPS, AIREORMNE
MISSILES and a very fancy SCROLL. Overcomes many of the ZXB1's limitations and
produces a good game with RAPID MOVEMENT and FIRE. See for yourself what these
two young men have written. JUST £3.95. 16K ZX81.

“AUDIO SONICS”

WINNER of WIZZ KID 82, For the SPECTRUM, A.5. writes scund effects for your awn
programs. 26 PRESELECTED SOUND EFFECTS include TELEPHONE, POLICE SIREM,
FRUG, SPACE EFFECTS and OUTEOARD MOTOR. GO into MODIFY and you are
presented with a display of SLIDER CONTROLS to adjust PITCH, RISE, FALL,
BRISKNESS, DECEL, ACCELL, TOME, REPEAT RATE, STUTTER and DELAY.
ADJUST the SLIDERS then INSTANTLY hear the SOUND CREATED. Call “THE

SOUND ONE” and a program line will appear that is ready for Insartion into your own
programs. Hours of EXPLORATION. YOU WILL BE AMAZED what BEEP can DO, We
= are proud to offer this at £4.99. 16K or 48K SPECTRUM.

; : “SPECTAUM RENUMBER DELETE"

Plus £5 Post & Packing ALL M/CODE RENUMBERS ALL NOT PART. “YOU WONT BUY A BETTER
RENUMBER PROGRAM FOR THE SPECTRUM' JUST 600 BYTES. At £4.95, ALS0
ZXB1 VERSION.

“PROGRAMERS DREAM"™
A SPECTRUM TOOLKIT. Pesition independent and just 1450 BYTES. Facilities.

RE ER [i b H - BLOCK OR includi
No other computer Off ers M e e BLOCK ORI EMONE e e

STRINGS (NAMES OR CONTENTS]. DUME variable names and values (usable in a
Ou a” fhese eatures loop). DISPLAY PROGRAM or PROGRAM plus VARIABLE SIZE. INSTANT and
CLEARN. JUST £6.95 with explicit instructions.
at any price A N
— e e Renamed under protest. ZXB1 simulation of the BEST SELLING BOARD GAME, PARK

LAME and all that. Up to SIX players. ZX81 acts as DICE THROWER, BOARD, HENT
COLLECTOR, UNPIRE, BANK, RULE BOOK, ACCOUMTAMT and PROPERTY

® 32K RAM MEMORY Bt el L SO L L B
® PROFESSIONAL STANDARD KEYBOARD “GREATEST GAMES V1"
® 1 YEAR WARRANTY R RITCODE M e NEYE OVINERES. TN YES 10 sajmeicivie moa Mow
@ 9 DISPLAY COLOURS L s N MPIES: e oetin dodge the usties, ST Ak DERENDER fokd
® 5 DISPLAY RESOLUTIONS BANKS ol FLOATLRS. STAR TRECEN micto: FROSLER good un this, S0GCY
® EXCEPTIONAL GRAPHICS CONTROL ARE AREANIG 800 B Ga ohamon e B0 A EOMIRE ot yourway foe
® 5 OCTAVE SOUND GENERATOR “ADVENTURE IN TIME"”
@ DIRECT MUSIC COMMANDS 16K 01 10 it B OO of . S ot e L reee propans sivudng 8
@ REAL-TIME CLOCK/TIMER o e e T e M nack | obe fun
@ MICROSOFT EXTENDED COLOUR BASIC Wilh REFLEX ACTON, BB matl e e B O AL SMDLLITY slong
@ PLUG-IN CARTRIDGES AVAILABLE S MENTAL Gy MNARTICE ror 28 30 ves Skenae EACH TIME. HOURS upon HOURS
® CENTRONICS PARALLEL PRINTER PORT “A.DNEMNT."
@ SOCKETS FOR JOYSTICKS EANIES The 27 S ERS o Pt RN T, ERIC perk SYSTEM 1o craais
® SOCKETS FOR FULL CASSETTE CONTROL B T LG e G R ok s FROGRAM FLANNNG, the
@ EXCELLENT CASSETTE FILE HANDLING D T R e et Inekudacs B M| ADYENTERE S
® COMBINED AUDIO/DATA INPUT FACILITY A R e 0 s e DR DAL S fotthe MOLTER FLAYEILE & one:
. AUDIO OUTPUT Ul& T.V. IDEAS PEOPLE. LAUNCH PRICE of just £5.95. 16K Zx81.
'.‘ EXPANDABLE TO 6““ RAM ;Enﬁgfgwmgg?ﬂmmﬁ game 58t in the POLYNESIAN islands of the SOUTH
® POWERFUL 6809E MICROPROCESSOR SRR CARCO & TRABE i o ot Sl puc s ERONITIONS v d
@ FREE 160 PAGE TRAINING MANUAL Tl Eert T BT e IR S PORER R VSER nd vl
@® BRITISH MADE “SPACE THEK” \
OH NO NOT THAT AGAIN. Not not quite. Same story only LONGER and BETTER. This
Avai ! ores Favass EATIAR M 1 PR A e o D O O st
Ualfab!e ﬂ_@_w_from - Iéi,?;:ller levels require many HOURS play. A SECUNI.% GENERATION TREK at £5.00, 16K

WORK FORCE (WORKS HARDER]
Om ep re 140, WILSDEN AVE. LUTON. BED. ENGLAND.
U.S.A. USERS WRITE TO
98 TAVISTOCK STREET, BEDFORD MK40 2RX. o A Tt s SaT U S
TELEPHONE: BEDFORD (0234) 216749
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HEAMES

L/\L
from

J. K. GREYE SOFTWARE LTD
T i DTN TN COCTI [ [
THE NEL GENERATION SOFTWARE HOLISE
“Without question the finest machine code games available

today/........ J.N. ROWLAND Product Manager for W.H. SMITH.

/—GAM.EB'EHP‘E TforiK — ________  only £2.95
10 Gemes inc. ASTEROIDS, UFD, CODE, BOMBER,
GUILLOTINE, KALEIDESCOPE, ete.

PROBABLY THE BEST VALUE 1k TAPE AVAILABLE.

We've done in 1k, games which seme of our competitars
reguing 16 to do!

GAMESTAPEZfor10K only £3.96
*STARFIGHTER Superb machine code Space Bartie. Saot
against a background of twinkling stars, with stunning
explosions — if you can hit the enemy]

PYRAMID Can you move the Pyramid? Make 2 mistake and
it will collapsel A Thinkers game,

ARTIST The ultimate Graphic Designers aid, 8 Directions, 10
Memaories, SAVE, COPY, RUBOUT, CLS. etc.

GAMESTAPE 3 for 18K T —
*CATACOMBS A Multi-Level Graphics Adventure, Each
level can contain up to 8 Rooms, 8 Paszages, 7 Monsters,
Food, Gold, Traps, Phantoms, an Exit (to the next lavell,
and there’s an infinite number of levels,

MOTE. . . . This is NOT one of the necessarily limited text
Adventures as sold elsewhers. (e
"Mn excellent addictive game which will keep you smuseo o T

for howrs”. . COMPUTER & VWIDED GAMES,

GAMESTAPEAfor 18K only£4.95

*3D MONSTER MAZE The Game to Top All Others.
Unbelievable Graphics! Can you find your way through the
Maze? The EXIT is there somewhere, but then so is a T.REX,
and its after YOU! All in 3D (the T.REX will actually run
towards you in full perspactivel), you've never seen anything
Ieke: this before!

"3 MONSTER MAZE is the best game | have seen for the
ZX81%. . . COMPUTER & VIDEQ GAMES :

I 1 had fo choose just ome programme fo imprass a0 sudience with the capabifities of
the ZX81, then J.K. Greye's 30 MONSTER MAZE would bo the one without doubt
<o ZXCOMPUTING.  “Brllant, brillsnt, briliant!”.... POPLILAR COMPUTING WEEKL Y

GAMESTAPEGfor 18K only£4.85
*3D DEFEMDER The Uitimaie Space Game, Super fast
Machine Code 30 version of the Arcade favourite. You Rave
fo save your home planet from the marauding Alien Spacecraft.
This s all in 3D, your viewscreen shows you the view out
of your fighters cockpit window. The backdrop movis when
you tum, of fly up or down {8 flight directions), just as if you
were really flying itl But then YOU ARE! The Enemy Saucers
will sctually zoom towards you in 3D, and shoot you i you let them! Your display
includes Score, Shisld Strength, Altitude, Proximity, Forward Radsr and YOUr viewscresn,
which shows your rotating home planet, backdrop of Stars, Meteors, Explosions,
m;ﬂ Blasts, your Photon Beams, up to 4 Enemy Saucers and of cowrse itz all in
ull 301

ARG D WIAREE™ i

ceueees . SINCLAIR USER

GAMESTAPE 6 for 1K only £1.85

‘BﬂEAI(OuI’_ Super Fast Full Screen Display Game. Your
all time favourite with an added beist, See how much Money
¥ou can win and walch the pounds convert fo Doflars. Al
in Machine Cede for Fast Action with 3 Speeds, 2 Bat Sizes
and three angles of rebound! The best BREAKOUT around
and at this price you can’t go wrong!

!Thebes: ofitskind” .....___......... WHICH MICRO & SOFTWARE REVIEW

GAMES MARKED * INCL. MACHINE CODE.
Prices include VAT and UK. P. & P.
{Add appropriate Postage on Foreign Orders). Cheqgues/P.0.s to

J.K. GREYE SOFTWARE LTD

Dept ¥C 16, Brendan Close, Oldland Common, Bristol BS15 6QE

CREDIT CARD SALES: FOR INSTANT DESPATGH, BY PHONE ONLY
TEL: 04-930-8232 (9am - 7 pm)

— 1

If you preter to see bafore buying, our range of GAMESTAPES
are stocked by the following stores.
BUFFER MICROSHOP ______ 3744 Streatham High Rd., London SW18:
GAMER - 24 Gloucester Rd., Brighton;

GEORGES —— B9 Park St., Bristol, Avon;

MICROSTYLE 23 Balvedere, Lansdown Rd., Bath, Avon;
MICROWARE ———— 131 Melton Ad., Leicester:

SCREEN SCENE ——— 144 5t. Georges Rd,, Cheltenham, Glos;
W.H.SMITH — Qver 200 Computer Branches;

ZEDXTRA — 5 School Lane, Kinson, Beurnemouth, Dorser:

TRADE & EXPORT ENQUIRIES WELCOME

hot stuff!
DRAGON 32

for only £199.50

Plus £5 Post & Packing

I have a burning desire for the
DRAGON32 — Please send me:

[J DRAGON 32 COMPUTER - £199.50

DRAGON PLUG-IN SOFTWARE

(] Berserk - £19.95 L] Ghost Attack - £24.95
L] Meteroids - £19.95 L[] Cave Hunter - £19.95
[] Cosmic Invaders - £19.95 [ Tube Frenzy - £19.95
[ Starship Chameleon - £19.95

DRAGON CASSETTE SOFTWARE

[ Special selection 1 - £7.95 ] Special Selection 2 - £7.95
L] Quest - £7.95 L] 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 accessories)

BEEEENEER =R EEE

*Please debit my Barclaycard/Access account with
I enclose Cheque/P.O. for £

"Delete as applicable

NAIME L S UM o O B

¥C

ComServe

98 TAVISTOCK STREET, BEDFORD MK40 2RX.
TELEPHONE: BEDFORD (0234) 216749
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CAMBRIDGE LEARNING

124

T ———— I -

SELF-INSTRUCTION COURSES

_::"
CAMBRIDGE LEARNING S(:
|| GSC -
, SUPERKIT
: SI.IPERK
| £1990
l ;V._——— HJ
| I Learn the wonders of
1 Self -straction digital electronics!
Digital Electromic Gt
£ This practical kit for
! :l-::':ltﬂt'l beginners comes complete
— with an instruction
manual, components, and

EXP300 breadboard
digital electronics.

to teach you all the basics of
The course needs no soldering

iron; the only extra you need to buy is a 41V
battery.

Using the same board you can construct literally
millions of different circuits.

The course teaches boolean logic, gating, R-5 and
]-K flipflops, shift registers, ripple counters, and

half-adders.
It is supported by our theory courses

DIGITAL COMPUTER LOGIC
& ELECTRONICS £6.00

which covers: basic computer logic; logical circuit
elements; the design of circuits to carry out
logical functions; flipflops and registers; and

DIGITAL COMPUTER
DESIGN £8.50

Our latest, most up-to-date course on the design of
digital computers, both from their individual logic
elements and from integrated circuits. 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.

SPECIAL OFFER! All orders received before 25th
December will be sent by 1st Class post at no
extra charge.

GUARANTEE No risk to you. If you are not completely
catisfied, your money will be refunded upon return of
the item in good c¢endition within 28 days of receipt.
CAMBRIDGE LEARNING LIMITED, UNITsz RIVERMILL SITE,
FREEPOST, ST IVES, CAMBS, PEL7 4BR, ENGLAND.
TELEPHONE: 5T IVES (0480) 67446. VAT Neo 313026022
All prices include worldwide postage lairmail is exira -

please ask for prepayment inveice). Giro Afc No 2789159.

Please allow 28 days for delivery in UK.

<. SUPERKIT(S) @ £19.90
DIGITAL COMPUTER DESIGN(S) & £B8.50
. DIGITAL COMPUTER LOGIC AND ELECTRONICS @ £6.00

I enclose a *cheque/PO payable to Cambridge Learning Lid
for £ [(*delete where applicable}

Flease charge my:

*Access J American Express / Barclaycard / Diners Club
Eurocard / Wisa / Mastercharge / Trustcard

Expiry Date..........., (- L e L B Al e s e e e S b
Ly 1 T e L e e e
Telephone orders [from card holders accepted on 0480 B7440
Uverseds custencrs Lincluding Firel should send & bank draft
in sieriing drawn on a London bLank, or quote credit card
pom ber, L]
B B e e i, S ey o o e e e s e
e L o e P S PP PSPPSR
.................................. Sttt
Lambrudge Learnima Limited, UNIT 82 Kivermil!l Site, FREEPOST,
S Ives, Hunbmgdon, Cambs, PE17 LRk, (AT [Eh':,uﬂ-:h_-gl

in kngland No 1328762).
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THE
SPECTRUMV

‘ADD-0ONF’

COMPLETE

your SPECTRUM

with our Multi-purpose

Sound Generator and Joystick-port

Board!! With one low-cost purchase you

can abtain the following outstanding improvements
to your ZX SPECTRUM:

@® THREE CHANNEL sound effects. PROGRAM three
independent sounds with music, gun shots,
explosions etc,

@ AMPLIFICATION of the standard sound ocutput.

@ PROVISION of JOYSTICK PORTS to allow simple
connection of one or two suitable joysticks (see
below).

The "ADD-ON’ uses the amazing AY-3-8910 SOUND

Chip, which gives you an enormous range of sound

effects. The output and volume of each channel can

be separately controlled, with gun shots, explosions,
drums etc., produced under the ‘sound envelope’.

MOST IMPORTANT TO NOTE—the CHIP is

'processor independent.” This means that sounds can

continue 1o be produced without any noticeable effect

on the speed of your program!!

The 'ADD-0ON" contains its own speaker and amplifier

chip and is supplied with a cassette containing sound

demonstration routines and some sample sounds.

The ‘ADD-ON’ simply plugs straight onto the back of

your SPECTRUM. No soldering is required. )

The "ADD-ON’ is offered at the incredibly low price of

E19.50 + WAT.

COMPLETE YOUR
SPECTRUM NOW!!

JOYSTICK KITS £3.95 + VAT

To complement our exciting new "ADD-ON’ for the SPECTRUM we
are offering low-cost Joystick Kits. Each one contains a
potentiometer-joystick, a fire-button and a suitable connector.

ORIGINAL SPECTRUM SOFTWARE
— from PROGRAM POWER —using the *ADD-ON’ to great effect!]

CABMAN [(Machine Cade] £3.95 + VAT
You are the owner of a fleet of yellow taxis. A rival firmm competes
with you, trying to steal your fares and run you off the road, if they
can. Ten skill levels determine the number of opposing taxis, the
speed at which they drive and the amount you earn per completed
jeurney. MAXIMISE your earnings before you lose your entire fleet,
This program is FIRST CLASS.

ATTENTION MACHINE CODE PROGRAMMERS!

Wae can now offer SPECTRUM versions of the ASSEMBLER and
DISASSEMBLER programs from ACS Software. The ZX81 versions
have proved extremely popular.
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ULTRAVIOLET (Assembler) £6.95 + VAT
@ INFRARED (Disassembler) - — — — — — — £5.95 + VAT

BOOKS

SPECTRUM

Overthe Spectium — e e e £6.85

Cambridge Colour Collection _ £6.95

ZX81

Mastering Machine Code on your ZX81 _ _ £7.50

NOT ONLY 30 Programs — —— — ————__ £6.95

Getting Acquainted with your ZX81 ____ £5.95

49 Explosive Games for the ZXB1 _____ _ £5.95 DEAI‘ERS

Making the most of your ZXB1 _ _ __ _ _ _ £5.95

Byteing Deeperintoyour ZX81 __ ___ _ £4.95

The Explorer's Guide to the ZX81

. ks [and RAM P i
@5@5@5@5@ ggI'IE'WMX; E*'?;"::‘a;; é{‘::!':?{l:bpﬁia %PECTHEEE:}M
LELO{WLE (R

All programs are now available
Mallgooddealers

DRAGON 32, Send S.A.E. for appropriate catalogue.
8/8a REGENT STREET,

CHAPEL ALLERTOMN, m

LEEDS LS7 4PE aedirect from MICRD POWER LTD

=

DERBOE

B[N A ]

()

a Tel (0532) 683186 Moasp pod Mporoer P AP« VAT al 18%

PROGRAMBEE

WHITTEN ANY PROGRAMS!
WE PAY 20% ROYALTIES
DRAGON, SPECTRUM
BBC,ATOM PROGRAMS
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SPECTRUM

oeaer

Colossal Adventure: The classic main-—
frame game "Adventure'" with all of thek

' S original treasures and creatures plus
70 extra rooms!

~ : Adventure Quest: From the Great Forest;
up Orc Mountain; through caves, desert,
swamp, fire, lake and blsak moorland on
an epic quest to defeat Tyranny.
Dungeon Adventure: NEW! The dungeons of

the Demon Lord have survived His fall.

THE ADVENTURE GAME THAT'S FOR REAL 1 Can you acquire their treasures first?

[=
£6,000 PRIZE! FREE HIT SINGLE! 48K ZX SPECTRUM : : :
(16K ZX81 VERSION NOW AVAILAI Each Level 9 adventure is packed with
W ou be the = e e Pi 3 _ 3 ;
eI i ' puzzles and has over 200 individually

described locations — a game could take
weeks to complete! Only data and code
compaction allow us to provide so much.

Each adventure requires 32K of memory &
costs £0.90 (including VAT and P&P).

Send order, descriving your computer, on
a SAE for full details to:

LEVEL 9 COMPUTING

L229 Hughenden Road, High Wycombe, Bucks )]

a20BBLERS

PUCKMAN FOR 16K ZX 81

BEAT THAT HIGH SCOREI
GOBBLE THOSE DOTS
BEFORE THOSE MEANIES
GOBELE ¥OU! YOUR ONLY
AIDES ARE FOUR "POWER
PILLS" WHICH MAKE THE
MEANIES EDIBLE. BUT
NOT FOR LONGI

BRITAIN'S LARGEST SINGLE
MICRO USER GROUP
BEEBUG ==

THE

INDEPENDENT NATIONAL USER
GROUP FOR THE BBC MICRO

MEMBERSHIP NOW EXCEEDS 10,000 @ MACHINE CODED FOR FAST ACTION
BEEBUG runs u rogular magezine devoted exclusively to the BBC Micro (10 ®EXTRA “GOBBLER" FOR 10,000 POINTS
igsuss par year). Now 36 pages. ’ i @0ON SCREEN SCORING
Firat i Reprints of all ilabl bers.
B e D e Tie. = 'Miajor aricles — News — Reviews — ®HIGH SCORE WITH “ENTER NAME"” FACILITY
Commentary. , { ®UP TO 4 PLAYERS
PLUS membars’ discount scheame PLUS members’ software library.
April lssue: 30 Noughts and Crosses, Moon Lander, Ellipse and 3D Surface. Plus articles AN ANNOYINGLY FRUSTRATING GAME!FOR ONLY £5.95

on Upgrading 1o Model B, Making Sounds, and Oparating System Calis.
May lssue: Carears, Bomber, Chords, Spiral and more.

Plus articles on Graphics, Writing Games Programs, and Using the Assembler. F

June lssue: Mazetrap, Mini Word Pracessor, Polygen: plus articles on Upgrading, The OR 16K
User Port, TV set and Monitor Review, Graphics Part Il More Assembler Hints, ZX81
Structuring in BEC Basic, plus BBC Bugs. N

July Issue [36 pages) Invaders and patchwork programs. Fix for BBC cassette Bugs,
Mode 7 explored, User deline Keys, Software reviews, High res graphics printout,
AS423 receive fix.

: - : STAY ALIVE AS LONG AS POSSIBLE IN OPEN SPACE FILLED WITH FLYING ROCKS.
September Issue: Games programs| Higher/Lower, Hangman, plus swing search SCORE BY SHOOTING THEM — WHICH ALSO CAUSES THEM TO BREAK INTO LOTS

program. Articles on debugging programs, a Safe Verifier, new User guide, armata,

creating and mmin%mullicolout characters, logic and the Beeb, kieas on colouring and OF LITTLE BITS AND MAKES LIFE EVEN WORSE!

shading, Acom's ROM replacement charge plus much maore. § @MACHINE CODED FOR @ EXTAA SHIP FOR 1,000 PTS ® FIRES INALLE

October (ssue. Program features: alien attack, calendar generator, Union Jack, memory FAST ACTION (MOT AS EASY AS IT DIAECTIONS

display utility, Articles on debugging, improving key detaction, Acorn press release on ®op SCAEEN SCORING SOUNDS! & INCREASING NUMBER

0.5.1.2. issue || Basic, the tube and second processor options, @ new series for less - @ HIGH 5CORE WITH B SHIP MOVES JUST LIKE OF ASTERDIDS

exparienced USErs, S0 IE FEABWS. ‘ENTER NAME' FACILITY _ ARCADE VERSION ®THREE ASTERQID 51ZES
. sofowa NS @ p TO4 PLAYERS S AOTATE LEFT/ROTATE @ NASTY" ALIEM SPACE-

RIGHT/THRUST SHIP [FIHES BACK!}

THIS GAME 1S JUST AS BAD! - AND ONLY £5.95
AN OFFER FOR REAL MASOCHISTS-BOTH TAPES FOR £9.95

MAIL ORDER ONLY-PLEASE MAKE CHEQUE/PO PAYABLE TO|

THE SOFTWARE FARM DEPTEB .
CRAIGO FARM. BOTANY BAY. TINTERN, GWENT

Membership
6 months £4.90, 1 year £8.90 Make cheques to

Send £1.00 and A4 SAE BEEBUG
for sample and send to

Overseas 1 year only: BEEBUG, Dept 4,
Europe £15.00, Middle East £18.00 374 Wandsworth Rd.,
Americas & Africa £20.00, London, SW8 4TE.
Other countries £22.00.
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MEMOoTECH

MEMBP“K 16“ For those just setting out on the road to

real computing, this pack transforms the ZX81 from a toyv to a
powerful computer. Data storage, extended pregramming and
complex displays beceme feasible.

For even greater capacity, memory packs can be added
together (16 + 16 + 16K or 16 + 32K). The MEMOPAK 32K and
the MEMOPAK 64K offer large memories at economical prices.

MEM“P AK HHG This pack breaks down the constraints

imposed by operating at the ZX81 character level and allows
high definition displays to be generated. All 248 x 192
individual pixels can be controlled using simple commands,
and the built in software enables the user to work interactively
at the dot, line, character, block and page levels. Scrolling,
flashing and animation are all here,

MEMOPAK Centronics I/F .. sasic commands

LPRINT, LLIST and COPY are used to print on any
CENTRONICS type printer. All ASCI| characters are generated
and translation takes place automatically within the pack.
Reverse capitals give lower case. Additional facilities allow high
resolution printing. The full capabilities of your printer are now
under the control of the ZX21.

MEM“EALB The screen display behaves as a ‘window’

on a large sheet of paper on which a table of nurmbers is laid
out. The maximum size of the table is determined by the
memary capacity, and with a MEMOPAK 64K a table of up to
7000 numbers with up to 250 rows or 99 columns can be
specified. Each location in the table can be either a number
which is keyed in or a formula which generates a number.
Every time the command to ‘calculate’ is given, all the
formulae in the table are re-evaluated.
Spreadsheet analysis started as an
~— aid to cash-flow analysis, but this
| powerful tool has now been
aeneralised and MEMOCALC with
| its special ability to perform
iterative calculations is invaluable
in the performance of numerical
tasks.

.....

- 16K £26.00 + £3.90 VAT £29.90
- 32K £43.43 + £6.52 VAT £48.95
= 64K £68.70 + £10.30 VAT £79.00
HRG £34.70 + £5.20 VAT £39.90
CI/F £34.70 + £5.20 VAT £39.90
MEMOCALC £26.00 + £3.90 VAT £29.90
KEYBOARD WITH INTERFACE
£43.43 + £6.52 VAT £49.95

Memotech products are available at larger brarnches of WHSMITH



realises the ZX81 potentia

The Memotech approach to microcomputing is to take the well-proven and popular ZX381 as the heart
of a modular system. This small computer houses the powerful ZBOA processing unit and acts as the
central processor module through which the MEMOPAKS operate.

Memotech has a reputation for professional quality, producing units which are designed to fit
perfectly, to look well-balanced, and to work efficiently and reliably.

The modular approach gives ZX81 owners the freedom to design the system they really need.
Furthermore, the intercompatibility of the modules ensures that later additions will click straight in,
to give you a system that grows with your ambitions and abilities.

To ensure that your expectations are realised, care is taken at every stage to design features into the
system to anticipate your frustrations and to forestall them. For example:

A) Memories are cumulative e.g. 16K and 32K can be added to the MEMOPAK 16K or even to the
Sinclair 16K RAM pack.

B) The HRG firmware allows commonly used constructions (such as scrolling, shading and labelling
graphs), which might otherwise be beyond the user’s programming capabilities, to be evoked by a
few simple commands.

C) The Centronics I/F converts ZX81 character codes into ASCIl and extends the print line to the width
of the printer, still using the LLIST, LPRINT and COPY commands.

As one example, a system with 16K of memory and MEMOCALC is all that is required to perform
sophisticated numerical calculations giving the same results as a computer at 10 times the price. The
problem may be as complicated as a cash flow or production schedule, or as simple as household
accounts or pocket money budgeting. If the bank manager wants to see the cash flow, then a single
print instruction to the Centronics I/F will give a printout which is more than acceptable to any bank.

The example system which is shown below, on the other hand, would satisfy the needs of someone
who wanted to enter data via a light-touch keyboard, construct and label graphs, and then copy the
screen to an 80-column printer. Only 16K of memory is used here but with additional memory, more
than one video page can be stored. Up to 7 successive pages can be displayed cyclicly to give
animated displays.

Looking forward, Memotech will continue to back the ZX81 through 1983 with fast storage devices,
pressure sensitive electronic drawing boards and more software packs including a wordprocessor, an
RS232 interface and a Z80 assembler.

MEMOPAKS may be ordered by post (cheque, Access/Barclaycard quoting number) or by telephone.
Please make chegues payable to Memotech Ltd. and please include £2.00 per unit for packaging and
postage inland (overseas £3.00).

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. 0865 722102
TELEX 837220 ORCHID G




and other
machines
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tions.

press.

IF YOU PLAY TO WIN send now,
only £7.50inc. p.p.to

Compselect:

2778 Gloucester Road
Cheltenham
Gloucester

GL517AA

WHY NOT KICK OFF WITH
DATADRAW CASSETTE

The pools faorecasting program
using team form to give best selec-

A statistical comparison process
evolved from a research program
using 5 years of fixtures and results
will give you a unigue chance of
scoring.

This program was proven on cal-
culator featured on T.V. and in

£7.50

i
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Linsac’'s ZX Companion series has received excellent press
reviews:

“Far and away the best” — Your Computer

Thoughtfully written, detailed and illustrated with meaningful
programs ... outstandingly useful’” — EZUG

‘The Spectrum Games Companion’ is the latest addition to the
series and is aimed at the games player and programmer alike.
Twenty-one games designed specifically for the ZX Spectrum are
included, with clear instructions on entry and play. Each program
is explained fully with complete details on how it is designed and
written. Introductory chapters show how to set up and use the
Spectrum and how to create your own games. Later sections
cover number games, word games, board games, simulation
games, dice games, card
games and grid games. If
You want to enjoy your
ZX Spectrum and learn
its secrets at the same
time then this is the
book for youl

Bob Maunder is co-
author of ‘The ZX80
Companion® and author
of The ZXg1
Companion’. He is a
Senior Lecturer in
Computer Science at
Teesside Polytechnic,
holds an MSc degree in
Computer Science, and
is a Member of the
British Computer
Sociaty.

The Spectrum Games
Companion is available

LI_NSA.C from good book shaops,

or send £5.95 to:
ONLY LINSAC, ( )68 Barker Road,
£5.95 Middlesbrough, Cleveland TS5 5ES
-—.—

Fostage is free within the UK, —
add £1 for Europe or £2.50 outside Furape.

SPECTRU

companion

Bob Maunder

ZUCKMAN
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

FROGGER
ZX81 (16K)

*MOVING CARS,
LOGS, TURTLES

*ALLIGATORS,
DIVING TURTLES

*FOUR 'SCREENS’ OF
ACTION

*¥ALL ARCADE
FEATURES

*ENTIRELY MACHINE
CODE

ONLY £5.95 INC. P&P

V" > DRAGON 32 SOFTWARE ¢ "w

MISSILE COMMAND. ... .

FULL HIGH-RESOLUTION COLOUR GRAPHICS + SOUND

ONLY £5.95

_l

ISBN 0 907211 02 X
FAST ACTION GAMES
FOR THE SPECTRUM

AmBQ
AND ZX81

SOFTWARE ALL IN MACHINE CODE

SUB TRACK (SPECTRUM) Use your wits to destroy the enemy
submarines with depthcharges, but watch out for their mines and
their secret weapon. Your ship could be blown out of the water. 24
game variations.

TREASURE HUNT (SPECTRUM]) Explore one of the 29 mazes in
search of treasure and grab as much as you ¢an. This game can be
played with or without moving obstacles: with one player, two
players in opposition, or two players in partnership; and with part
or all of the maze invisible. There are 144 variations of this
tascinating 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 ZX81) The only Puckman type game with all of these
features: true gobbling action, bonuses, arcade type maze, 3 lives,
graphic display of lives left, 4 monsters, a den, booster buns, high
score, continuous on-screen scoring.

SNACKMAN (SPECTRUM) All the features of X-MEN plus 16
mazes, 10 speeds, and of course, high resolutian colour graphics
and great sound effects.

UFO (16K ZX81) A fast moving space game, not recommended
unless your reations are lightning fast. X
TRAP (16K ZX81) You control a growing wall and try to surround

your oppanent (computer or human) before he surrounds you. 12
variations.

| |
GRAPHICS DEMONSTRATOR ...........ONLY £5.95
LEARN THE SECRETS OF HI-RES GRAPHICS PROGRAMMING f4.95 PER GAME ON CASSETTE
DJL SOFTWARE || v
BUFFER MICRO, LONDOMN Cheque/P.0. To:
DEPT YC, 9 TWEED CLOSE, SWINDON, CAMER. Bralion FRgerosT O RE
WILTS SN2 3PU NCROWARE TREETER CAMBRIBGE Ired!
TRADE ENQLVRIES WELCOME SCREENSCENE, CHELTENHAM CE3 7JBR
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DOORS TO
YOUR IMAGINATION

BBC Microcomputer or Acorn Atom
Acornsoft is the software
division of Acorn Computers,
designers and manufacturers, of the
BBC Micro and Atom. We know
better than 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 and
useful household sofrware.

The Biggest Range Available
Acornsoft software ranges
from authentic arcade games like
Snapper to Algebraic Manipulation
to Desk Diary to other languages like
FORTH and LISP. Striking colour,
amazing sound effects and powerful
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 ACORN S'Fr

us and we will rush our catalogue 4A Market Hill, :
absolutely free. Can’t wait for the post CAMBRIDGE CB2 3N].

ADVERTURE

B @ vicro 32K
Xanadu Adventure

You've never played an Adventure like this before |

You can play it as a normal one-player Adventure or you
play it with someone else. With two players you take it in
turns to explore. Each player buys his provisions and
weapons, and then you can explore, making (and breaking)
an alliance as you wish. As allies, you explore together
and your combined strang[qth helps you in fights with
monsters. |f you're not allies, you can fight one another
and steal each other's treasures and artifacts.

Explore the caves and castle of Xanadu: over 100
locations, lots of treasures and monsters, in different
places each time you Fﬂaﬁ‘ High speed save and restore.
Written in assembler, with highly compressed data for a
really big and difficult Adventure.

£7.75 1200 baud cassetie. 300 baud available on request.
Acorn Atom 12K

Atom Adventure

Atraditional Adventure in caves and a castle. Abest-seller
from Hopesoft for 15 months. Now only £5.75.

Pirate Island

Can you get your treasure back to your ship ? Beware of
the crocodile and the natives | Don't dig for treasure till
you've read the map ! =

“An excellent piece of software”.

Computer & Video Games. £6.75

HOPESOFT

Hope Cottage,Winterboume,Newbury,Berks RG16 8BB

ring 01-930 1614
now! Don't delay —
do it today. Let Acornsoft help you
get the best from our machine and
open the doors to your imagination.
Acornsoft and Atom arc registered

trade marks of Acorn Computers Lud,

* #Written in machine code for specd ond versalilid

Please rush me my free
literature from Acornsoft,

Catom [CIBBC Please tick

Name

Address

A S p— — S

Postcode
L_— e e I = B e B =

LG @ rveceo (A&B)

SPACE ADVENTURE [Mode 1} Machine Code - [12K)
Qur best sellivg game for the Atom now re-written and
enhanced for the BAC, Intriguing mixture of Space
Invaders, Maze and Adwventure. All in one game.

MIDDLE KINGDOM (Mode 7) Basic & Machine Code.

¢ Original real time adveniure with ower 300 rooms to find
,and explore. Fight [or aveid!] the many different

¢ Eonsters and retrieva the 10 treasures of Hylem.
Choose from 6 different characters and scenarios,

SPACE INVADERS (Mode 5) Machine Code.
Fast action, full-feature wversion of this popular game.
Qutstanding high resolution colour graphics plus sound,
REVERS! and GOMOKD {Mode 51 Machine Code,

J Responge time under one second for the first 3 levaels.

A0 Many features including araphic board, problem selving,
; @tc, Both games are very absorbing and challenging,

GCAMES TAPE 1 (Mode 5} Machine Code,

Moving Wall Breakout, Snake and Munt are fast moving
addictive games, very colcurful. Three quality games
for the price of one,

MICRO MAN (Mode 2] Machine Code - [32K)

Fast moving, excellent colour graphics with sound.

T NEW * PRO WORD (Word Processor] Pockoge only

Easy lo use with full on-screen ediling and Justific-
afion [(more useful ond powerful then o tex? oditor],
insert, delete, move, copy, varichle b seiting. margies,
plus many moce feafures.  Complete with insiruciion -
monual.  SAE for further detalis.

All programs supplied on gquality C-15 casseites. All

B prices are inclusive, no extras. Buy any two cassettes

and deduct £ from total. SAE for Catalogue.

software also available. 5Space Adveniure
Invaders, Air Strike Only 6 ¢ach. SAE for details of
our full range.

PRO SOFTWARE

OEEDDENEEFMERWELC]
OODODEREEDRECICICIC
(EEERHNUERELERFL]
wWEl ST ERAIM ER ER]N
OO0 s b0 8 |

MAIL ORDER
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SOFTWARE HOUSES,
WHOLESALERS, DEALERS

STAR
SOCCER WE MANYllJE FSJ':\CTUHE

| AN EXCITING NEW GAME ' CASSETTES

FOR THE 2X81 (16K) DUPLICATING — Need 50 — 50,000
| Program Copies within 10 days?
. o ctlON OF REAL IFODTBALY Short-run in-cassette copying, high-speed volume
PASS — SH — DRI - el i ' il ;
CORNERS _0?:; EE KICESLE Tnggi{':\rl:;: duplicating, with on-cassette body printing, labelling,
: over-wrapping, blister-carding etc. And YES —we
YOU PLAN THE MOVES — SEE THE PLAY verify our work — methodically.
IN HIGH SPEED GRAPHICS
MATCHES BETWEEN 12 TOP CLUB SIDES BLANKS —Need any length b!ar:;k
AND 12 *STAR* WORLD CUP SQUADS cassette for copying or re-sale?
MORE THAN AN ARCADE GAME We manufacture tapes in bulk, with or without boxes,
MORE THAN A SIMULATION as well as our own fully-packaged standard length
products.
‘A truly original and absorbi E
frtiat ol e We use high quality batch certified HM-1260 tape, for
ONLY £5.95 error-free copies.
I Please make cheques and postal orders payable to: Please ring or write to Nigel Boyle today for full details — all
; enquiries and material treated in the strictest confidence.
Watson Software Services Litd. Phone Write to
012235955 BIBI Magnetics yc
1, Ivy Cottages, Long Road West, Dedham, Essex CO7 6EL Freepost
y S W London SW11 2BR
Allow 14 days for delivery BiBi Magnetics Limited,
| | 101/105 Flough Road, London, W11 2BJ

A TOTALLY NEW AND ORIGINAL GAME
FROM SOFTWARE FARM
FOR 16K ZX81

EDUCATIONAL COMPUTING

on the

| educational | Fifty high-quality programs to turn your ZX81
L 2uthorities | or Spectrum into a powerful educational fool.
0 And you don't @ven need lo know progremming.
(ams There sre clear Instruciions and plenty of tips
pimost all r:mt & edvice. Designed to gabayond drill & praclice
work MRUM the promote leerning through intecaction & discovery.

SPECT Includes .-

YOUR MISSION

To penetrate the Witches Defences, Enter
her Cavern and Destroy her wicked Heart Educare’s TORTOISE
All programs A simplified

THE WITCHES DEFENC fit 1K o on of tha

ES — famous Turtle
STALAGMITES AND STALACTITES which grow across your path. Creative use of programme
Blast a way through with your Lazer Cannon (but-beware — a surprise graphics CODED MISSILE
i in store fore you!). i i 1 i
VOLCANOES to get past alive — if you can! — an ever increasing Many _rnnnvaﬂve K PH?GRAMS ﬁfnmln:fm:;;g:-
amount of white-hot Larva to avoid the closer you get to the witches ideas PHI“EAHY games with
cavern, %
VAMPIRE BATS that cling to your ship, making your controls sluggish Fuily documented EDUCATION learning
and finally (if you are not careful) dragging you down to your Includes many £5 . 95 ﬂﬂh"
destruction. games paperback 110 pages

CAME-INS should you hit the side of the cave with vour Lazer Cannon
or Bomb, part of the roof will cave-in on you — the greater the
landslides 1o avoid each timel.

THE NEARER vou get to the Witches Cavern, the mare of her Defences
she will throw at you at once, Should you survive all of them {highly
unlikely) then you must contend with the Witch herself] Avoid being
turned to stone by her spells while attempting to destroy her wicked

plus Spectrum supplement
Graph- piotter @ Histogram @ Simon-spell ® Sketchbvard @ Times-table ® Sets
Series-quiz @ XY-coordinates ® Count @ Equations @ Areas @ Guess-a-Volume
Angles @ Upstairs -Downstairs @ Music-notes @ See - saw ® Wipe-out @ Spel|

Temperature @ Clock @ Money @ Snake ED CARE
Mastesmind @ Number-shoot @ + 26 more U

Heart!.
"10!’2P|ﬂ‘,‘ﬂﬁi T e e— T R e e S SIS NS Seeen S S
*Written entirely in Machine Code  *Mystery Score positions to bomb To: Please send me........ copies Educare’s 50.
*Hall of Fame *5 Skill Levels EDUCARE |l enclose cheque/postal order for £ .
DESTINED TO BECOME A CLASSIC! 1332 Sloane StuMame . ..l ;
AND ONLY £5.95 Do e e e G e A
SWiX 9AY

Let your child benefit early - Send now

5 THE SOFTWARE FARM 5‘
FC'F!AIGO FARM, BOTANY BAY, TINTERN, GWENT FJ
b
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PASCAL FOR THE
ZX SPECTRUM

Hisoft are pleased to announce the availability of Hisoft Pascal 4
for the 48K ZX SPECTRUM.

Mo longer do you have to put up with the slow execution speed of
BASIC programs; Hisoft Pascal 4 produces programs that run
between 40 and 100 {yes 1001} times faster than the equivalent
programs written in ZX SPECTBUM BASIC. For example, a
program to sort a 100 element array of numbers into ascending
order takes 60 seconds in BASIC, while HP4 produces a program
which does the same thing in 0.8 seconds!

NOW 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 resort to assembler or machine
code.

NOW you can use a language which requires minimal re-learning
when you mowve 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 Beport — 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 to use,

To top it all, we are offering the package (which includes a 60 page
manual), for a limited time, to 48K ZX SPECTRUM ucers at an
INCREDIBLE price of:

ONLY £25 INCLUSIVE

Write for more details TODAY to:

“ZIHISOFT

&0 Hallam Moor
E@ Ligen SWINDON
SHZ &4LS

Tel. (0793} 26616 [(Answering machine)

CRYSTAL MACHINE CODE
JTILITY PACKAGES

MONITOR AND DISASSEMBLER: This powerful utility features all standard monitor
functions plus many extra reutines designed by programmers for programmars to make
this the only monitor you'll ever need. including one touch ‘keyword" entry, Block print,
rabulate, copy and verify, stringfind, run with breakpoints, jump relative calculator,
Hex/ Decimal intarconversion, assign to, display and alter CPU registers, a full aditor and
mare! (ZX-81 LOAD and SAVE at 3 times normal speed.| Runs in 4K on the ZX-81 and
ZX Spectrum (16K or 48K

ZEUS SPECTRUM ASSEMBLER: Zeus is a high speed 2 pass assembler for the 48K
machine developed from the tried and tested Nascom package. Operating on ALL of
Zileg's 780 mneumonics the assambler includes many useful facilities, notably a superb
onscreen editor, autoding numbering and full symbol table sting. Included in the
package is a self comained monitor with routines. ensbling you to look through and
madify memory,

These essential aids for the safous programmer come with their own detailed instruction
manual for £8.95 each or just £14.95 the pair.

CRYSTAL GAMES PACKAGES

MERCHANT OF VENUS (ZX-81 + 18K): This absorbing graphics game combines the
skill of ‘Lunar Lander” a3 you pilot your freighter above the spaceparts of Venus with the
market strategy of *Stock Market' as you wheel and deal in Cyborgs, Robodrones and
much more! g{n beware — maintaining your ship is expensive and poor landings will
coat you heavily in repairs. Stan trading today for only £6.95,

1K GAMES TAPE: Simply the ultimate in 1K programs: 4 flicker-fres graphics games all
with onscreen plus a challenging puzzle to solve. Includes Astravoid, Bomber, Super
Slalom, Invaders and Dungeon Quest. All 100% machine code for super-smooth, super-
fast action! Great value at just £4.95,

Send sae. for our latest catalogue detading these and much more ZX software
Please add £0.50 p&p and make cheques POs etc. payable to;

CRYSTAL COMPUTING
50 Charles Close, Wroxham,
Norwich NR12 8TU

Dealer enguiries welcome. Good royalties paid for good software.

IF YOU WANT:

*The Latest News on the BBC Micro
*Top Quality Programs

*Useful Hints and Tips

*Honest Reviews

*Independent Opinions

*Local User Group Inforrnation
*Members Special Offers

THEN YOU NEED:

The MNewsletter of the Independent National BBC Microcomputer
User Group.

MEMBERSHIP: £12 for 1 year (£15 overseas) or send £1 and an Ad -
size SAE for a sample copy.

Wirite ro:
LASERBUG, 10 Dawley Ride,
Colnbrook, Slough, Berks., SL3 0QH

Members in 14 Countries Worldwide

'ATTENTION DRAGON OWNERS

'S.W. Winter announce the launch of their ,

exclusive new range of Dragon software

THE RING OF DARKNESS
The first fully hi-res graphic adventure game for the Dragon. You
create your own character and set off across an enchanted land,
entering towns to buy essential goods and daring the depths of
vast, monster filled 3D dungeons. Time and experience will lead
you to discover the secret quest, if you survive. SAVE GAME
FACILITY.

£10.00

DRAGOMN TREK
An advanced Star Trek game in hi-res colour. Mixed text and
graphics, moving klingons, 5 skill levels, onboard computer and
REAL TIME INTERACTION will have you zapping klingons till
stardate 2475.

£6.99

ARTISTS DESIGNER : S e
Use the Dragon's powerful hi-res graphics in a truly artistic
manner. Moving screen cursor, cassette save function and slide

show.
£5.99

THE MINSTREL

A graphic music sheet and standard musical notation allow you to
compose  masterpieces and save them on cassette.
ENTERTAIMING and EDUCATIONAL. o

PEPPER'S BASIC GAMES — VOLUMES 1 & 2
A wide selection of entertaining, educating games by Sol Pepper,
written in Dragon Basic so you can LIST & LEARN.

£5.99 each volume

Prices include P&P.

Make cheques/POs payable 1o
S.W. WINTER & CO. LTD.

101 Westminster Bridge Road,

London SE1
Telephone: 01-928 5945 or 01-633 9611

DRAGON 32's IN STOCK NOW £173.00 +VAT.
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3 SPECTRUM ZX81

\N
*N* SEVERN SOFTWARE

@ GRAIL [16K & 48K SPECTRUM)
Exciting new graphic adventure. Where in the 1000 rooms is the Haly Graill
Gather armour and weapons to fight Dragons, Orcs, Welves. Find Gold and
Precious Stones to buy strength potions from a Trader. Stairways 1o all 10 levels,
Wihere will the Warp take you to? If you lose, you can watch yourself bleed to
death! Full M/C sound effects and Save Game facility £4.950nc.
Also ZXAT - 16K version E4.45inc.

@ MINES OF MORIA (48K SPECTRUM)
A challenging adventure set in the Mines of Moria. Collect as much tressure as
you can but i you can't remamber your route you may never get out! Full graphic
display of each location. Save Game and Reset facilities, £5.9%5 inc.
Also ZXET— 16K versson Ed.9% inc.

® SNAPPER (16K —ZX81)
Fast M/C action. Avoid the Snappers and stay alive! Features on-screan scoring
and automatic restart. £3.75 inc.

® 1K ZX81 awners-send for our list of Fast M/C Games {s.a.e. plesss).

@ STATISTICS (16K & 48K SPECTRUM)

Powarful Statistics Package. Menu-Driven. Features Mea ng, Standard
Deviations,  True Linear Regression, Pearsons Coefficient of Correfation.
Extensive Data Editing routings. Full Graphic display of data and regression lines.
Saves named data files. Supports 2% Printer. £6.95 inc.
Also ZX81— 16K version £6.45 inc.

® THE M/C MANUAL
Easy 1o use (can be used by the absolute beginner), Fully detailed guide 1o 780 Op
Codes and M/C Frogramming, Convenient A4 format. Fully documented 1ablas
of codes, displacements and number conversions, Easy to follow diagrams and
routings throughout, v
designed to usa Not just 10 read, E2.95 inc

@ Send 5.AE. for full list and prices for Spactrum and 2X81 software,

® Cheques/P.0s to:

SEVERN SOFTWARE
5, SCHOOL CRESCENT, LYDNEY,
GLOS GL 15 5TA

*We Guarantee to replace at once any cazsatte sold By us that fails fo foad on receipr.

%W/MMM

BBC — ACORN ATOM — VIC 20

EBC SOFTWARE
GOLFHor ModelB). . .:oiuuuisiimid ieivivminasins kR A e
Full colour version with fainwvay, ees, green, bunker etc. Club selection a
shot. Stroke by stroke display,.

e EDS0
rangth of

G B Modal B e £5.50
Arcade style game incleding full colour and sound effects.

COETER FIGHT [for Modet:BY: i vl e s i s £5.50
Desert battlefield with convoy subjected to aerial amact,

GAMES PACK T (for Mol A ...ooovriniiressnnieiee oo s e £5.50

Three games simulating motor racing, a sea battle and mator cycling stunts (Silverstone,
Midway and Stuntman]

VIC 20 SOFTWARE

MAZMEGOLD (3K or BX. expansion]

Guide your intrepid explorer through the ma
collect the gold bags.

MUD BATH (2K or BK expansion)
A mather's work is never done. Catch the washing as it falls from the
towards the muddy puddles.

ACORN ATOM SOFTWARE
ORI RO | L £4.95
Select your club, drive from the tee and see a map of the hold. Stroke by siroke display.
9 hole course, score card and comparison with par. Built in probiéms of slicing, bunker
shots e,

DETECTIVE {for 12K + 12K Atwm) ...... £4.35
Search the old manor house for clues 1 r. Plan of the rooms and red herrings
galore. Record your information on the sheets provided and find the killer. A classic
whadunnit.

GUZZLER ifor 12K + 12K Atom)

£4.95

NOTE: Al prices are fully inclusive (postage, pecking etc.) Send a cheque or postal
order ino cash) with your order 1o
(Remember to includs your NAME & ADDRESS)

COMPUTERSMITH
40 Greenfields Avenue, Bromborough,
Wirral, Merseyside, L62 6DD.

Professionally Written and Produced
Software for the Home Computer

From M. E. Evans the author of the highly
acclaimed 3D MONSTER MAZE and

3D DEFENDER for the ZX81 comes TWO
GAMES FOR THE SPECTRUM

I

ek o o TUNNEL , Available
Varsions on aneg tape o
What lies down in the depths of the mld"Jﬂn;

TUNNEL? Flying bats, leaping toads,
spiders®, and rats* maybe. Perhaps
more! You will have to avoid the walls
of the TUNMEL as it weaves up &
down and side to side to find out. All
in 3D of course (* notin 16K version).

ESGAPE {runs in 16K]

Can you ESCAPE from the maze
inhabited by 5 hunting Dinosaurs,
including a Pteranodon that soars aver
the maze to swoop down on you.

“One of the best and most original
games we have seen for the
SPECTRUM so far” SINCLAIR USER.

Trade enguiries welcome at address below

NEW GENERATION SOFTWARE
FREEPOST (B53433) Oldland Commeon, BRISTOL BS15 6BR
(no stamp required in UK)
or for INSTANT CREDIT CARD sales ring 01-930 9232
s.a.e. with enquiries please.

Please send me ....._...... off 3D TUNMEL/ .......... ...off ESCAPE,
at £4.95 each (inc p&p and VAT). | enclose cheque/P.0.
MEAMEsiMisS e e D
Address |

SUTTON HOME
COMPUTER FAIR 83

AT THE CENTRAL LIBRARY
ST. NICHOLAS WAY,
SUTTON, SURREY.
THURS 20TH JAN 9.30-8PM

FRI 21st JAN 9.30-8PM
SAT 22ND JAN 9.30-5PM

Fun for all the family:
Computers: Magazines: Books
Programs: Add-ons: Club Stalls:

DON'T MISS IT:
ADMISSION FREE

TRADE ENQUIRIES — 01-661 5027
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EDUCATIONAL SOFTWARE ZX81 (16K)
AND SPECTRUM (48K)

INTERMEDIATE MATHS 1: 6 teach and test programs. Long Muliplication, Long

Model B only E'.:gms 2?;:;";3'_ Enmrnon Factor, Lowest Common Multiple, Fractions 1 (+ & —I,
ALPHABETA A complete Word Processing Package with

instantaneous response. Features include automatic wrapround, INTERMEDIATE MATHS 2: 6 teach and test programs. Areas, Perimaters, Simple
insert, delete, over-write, title centring, tabs, merging and other Equations, Percentages. Sets, Vann Diagrams.

editing facilities. Up to 224 lines of 80 characters can be produced.

For longer decuments editing between files is possible. Price < INTERMEDIATE ENGLISH 1: Meanings 1, Meanings 2 (harder), Pans of Speech, Proverbs,
includes a manual and labels for theredkeys. ............. £28.50 CHIKES SN,

BILLIARDS Thisis a game of skill and cunning. Key in the direction, INTERMEDIATE ENGLISH 2 Idioms, Opposites 1, Onposites 2 {harder), Group
pace and backspin on your cue ball and watch the result. The Terms, Odd Word Out, Spellings.

computer does the TeSt. .« v ivr i e nrar it oo £8.50

TESS Are you bursting with imagination or flare for graphic % 0" LEVEL FRENCH REVISION: 3 tesch and test Grammar programs, plus 3 comprehensive

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 yvour design inter-
locking together. Animations are possible, the tape includes an
T e 8 farm e AL 3, St ety ke AR L £8.50

Model A or B (Family games with sound and colour)

SHAPE and RACE For 6 vear 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. ........... £6.50

SIGNALS 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. ... .......... i £5.50

Prices include cased cassette, instructions, postage etc.
Please send orders and cheques/PO/ Transcash (No. 614 131 707)

o
H&H, Dept A, 53 HOLLOWAY, RUNCORN, CHESHIRE.
For further information please send S.AE.

Vocabulary programs.

# “0° LEVEL MATHS REVISION: 1 teach and test program, plus 2 programs using generated
quistion from the “0" level syllabug.

PRIMARY ARITHMETIC: Add, Subtract, Multiply and Divide, Numbers are in large size type.
3 lavels. Enter the answer with units first.

# EDUCATIONAL OU: 4 programs for the family. Ouestions on Genersl Knowledge,

? Reasoning, English and Maths. All questions use RND function.
i

Mavk your order ZX81 or Spectrum. Cassettes mavked % are not yet available for the
Spectrum. + fntermadiate English 1 i also avaiable for the T6K Spectrim.
4 50 per casserte, or send s.a.e. for catalogue fo: —

ROSE CASSETTES
148 Widney Lane, Solihull,
West Midlands LB91 3LH

O sofnaare has raceived good reviews in “Your Computer”, “Educationsl Computing”
and “Sinclair Liser” and i included in the MUSE Library of educationsl software,

S T T T T T T R T T

INTERNATIONAL CHALLENGE
QYST e
A programme for your unexpanded Vie 20

*+ ¢ .23 ¢ » «
After 25,000 attempts in Sweden, 2.23 is the record
Can you beat it and become the international master?

ZX Spectrum /ZX81 S\ RUSH . - -

£ : We have specially imported 1,000 copies of this new and
FOR ONE JOYSTICK AND original game, which will challenge your memory. Every split
INTERFACE MODULE second is vital when you are chasing that elusive 2.23 record
And now we challenge you to take on the Swedes at their own

* NO SOLDERING, interface module plugs into rear = » + BEAT THE RUSH + + »
connector between ZX and Ram Pack, Printer etc. Send £6.60 now to; CTS 8, Unit 1, Endeavour Works,
* NO SPECIAL PROGRAMMING, Joystick 1 simulates kT Ehenle:,r Road, Borshamwood, Herts.

cursor movement kevs 5 to 8 through interface module.

* IMMEDIATELY COMPATIBLE WITH ALL SOFTWARE L S D S

using the arrow keys for movement, The price includes VAT and P&P and official entry forms for this
* TWO JOYSTICKS connect via one interface module, unique international challenge.
* EIGHT DIRECTION, SELF CENTRALISING ACTION +eePB. v
with integral ‘FIRE’ button. Oh yes! When you've beaten the record, there are three further
* FREE ‘VIDEO GRAFFITI’ program & full instructions. levels of play, to really test your memory, and each with its own
IMPORTANT: Use will not invalidate your Sinclair guarantee. record to break
FROM: MR/MRS/MISS . *++* PPH, +»»
BARLEEE And there's a free programme for every 25th order received.

So don’t delay, send today and you could become
the new European +» + RUSH + + + Champion.

SEMD C.W.0. To: A.G.F. HARDWARE, Dept. ¥CR,
26 Van Gogh Place, Bognor Regis, West Sussex PO22 9BY

QTY | ITEM ITEM PRICE TOTAL ¥ SRy 2
T KINGFISHER/CTS &35

l Z¥ Spectrum [ ZX81 [ Piease tick |FINAL TOTAL
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H l L D E R BAY Why should games players have all the fun?

SPECTRUM SOFTWARE (48K] SUPERPLAN FROM
PAYROLL (50 employees, all tax cades, pay levels, NI VIDEO SOFTWARE LTD

contributions; Hourly, weekly, monthly; payslips, summary of
payments; Very easy to use; Amendments to employee details For 48K ZX Spectrum

very easy right up to the last minute: Can also compute gross pay & We take ZX computers seriously
deductions from net pay). £25 .

STOCK CONTROL (typically 1500 stock lines; prints list of all Serious software which you will enjoy using

lines, or lines with given codes, orunderstocked lines; locate-by-

T : With SUPERFPLAN you can put ® Machine caded scrolling with
name/add/delete stock line in under two secon ds; prints values of your ZX Spectrum to serious use user variable windows.
stock. Program loads inone minute, data in less than three). £25 in the home, school, club or small ® Binary coded decimal arithmetic
business. (BCD).
GOLD our best-selling adventure game, now available on the Create and update an analysis ®Variable column width.
Spectrum! £8 sheet or spreadshest within the ®Up to 52 calumns.
Spectrum’s 48K RAM. ® Chart capacity exceeds 40000
ZX-81 SOFTWARE (16-48K) s e digits.
ave th on cassette. View it g
BEAMSCAN. Computers bending moment and sh ear force diagrams fora simply using thi Lil'-l\?r‘:crean as a window. ® Full colour display.
:l;&pgfgg?;e;;f:rf‘ E-Eis?mm“"mmm'and e I.angred_luads',mﬁ- Update it from the keyboard. Print @ Flashing box” positioning under
pto 17 employees, 200 clients. A great time-saver! £15 it on your ZX printer (optional) K I
OPTIMAX. A powerful linear optimisation program. Up to 75 variables, = = = ; wam_ conlrc..
conatraints, E40 We have delayed advertising this @ Arithmetic functions + - * / %
PAYROLL. Similar to the Spectrum version, but 30 employess, £25 product until now to ensure {and one or two more).
STOCK CONTROL: about 400 stock ines in 16K, 2000in 48K) £25 availability. ® Audit trail of all entries.

CRITICAL PATH ANALYSIS, Enter & solve S00-activity network in 16K, Edit
durations & costs, & repeat. £15

BUDGET. Keeps track of expenses & compares them with b udget. 50 headings, 12
months (Il or 12 categories (1] £15 for budgen | & 11 (vagether)
FINANCIAL PACK I Contains thrae programs: MORTGAGE, LOAN, VAT £8 u /

SOFTWARE LIMITED SUPERPLAN. The complete do-it-
yourself analysis chart generatﬂ&'m

Stone Lane, Kinver, and processor,

GOLD. A tantalising adventure game! £6

H +1 s -

Do your programs load from tape first time, every Stourbridge, SUPERPACK 1. Four ready-made
tlme? If nﬂt, You need .. - wm Mid’ands' charts for business &_ ‘;)aée-sk =
(1) THEMICROCOMPUTER USER'S BOOK OF TAPE . dayiooka purchaseh?m ko . cas

RECORDING by Hilderbay Ltd. Tel: 038-483 2462. B e
Contents; SAE for data sheat. processor but without the
PART | (for everybody; the "how to” part): HeReEIos £l

¥ How your system should work Cash with order for immediate delivery. Prices include VAT, P. & P.

#*choosing a tape recorder

¥ testing and adjusting your tape recorder

#keeping your recorder in good

condition

#the selection and care of tapes : p .

*making reliable recordings Christmas space action with . . .

*¥loading ‘difficult” tapes

*useful accessories. SPECTRU M

PART Il {more for enthusiasts; the ‘why’ part):
¥ how a tape recorder works

* computer cassette interface waveforms s rOR M_FlG HTE Rs
¥ stereo heads, azimuth angle error

¥ miscellaneous tape problems. i - .
Price £3.15 incl postage; £2.90 from bookshops. Or ask for it at P E'X,UIDSIVE machine code thrills

your library.
S The me fi est e.
(2) TEST AND ALIGNMENT CASSETTE: a precision accessory Vot e Soees: mac
which enables you to set up the azimuth angle of your cassette An alien fleet whose skill is matched only by its ruthlessness.
recorder head accurately using nnlyasmallscrewdfiuer!._d.zlmuth They hide and manoceuvre in the cover of asteroid clouds .
error is one of the commonest causes of tape troubles. With full showers of cosmic rubble that spell death on collision to the
instructions. £4 .90, commander of the lone space ship that protects Earth.
(3) LOADING AID: if your recerder is basically OK, but you have You are that commander.
trouble getting the playback level rightwith tapes from different Your weapon is a twin firing laser canon. Double bolts of pure
saurces, you need our Loading Aid! Also suitable for checking the energy that mean instant annihilation to on-target aliens. It's
quality of tapes, detecting and (sometimes) compensating responsive. It's fast. But only as fast as you are.
 With fulli i i i :

?Er grgpouts, etc. Withfull instructions and hints on tapsUEe In one of the toughest challenges available for your Spectrum

! your mission is to destroy the aliens and avoid the asteroids
{4) TAPE RECORDER aligned and tested for computer use. A before they destroy you.
simple, but satisfactory, machine. £22 + £2 postage Put yourself at the controls. On the thrilling edge of adventure
(All products suitable for most computers) - . . the STORM-FIGHTERS await you.
SPECIALTAPE OFFER! All machine code action . . . fulf colour graphics . . . full sound

li 2 . 90! sync . . . progressive difficulty . . . comprehensive scoring . . .

Book+a 'gnment cassette + loading aid for £11.90 high value mother-ship . . . runs autornatically on both 16K and
Free program (ZX-81 or Spectrum] with all arders of £22 or over postmarked 45K models:
bafore 1 February! .
Al prices include VAT, Everything post free unless stated otherwise COD ordars £2 Available on quality cassette at £4.95 (post free in U.K.) from
axtra. Access orders accepted by telephons.
Hilderbay Ltd John Prince
Professional Softw:
8o P 29 Brook Avenue, Levenshulme
Bugents Fark
London NW1 744 Since 1973 MﬂnChGStEf M19
Tal: 01-485 1059 Tix: 22870 We have 20 years experience in computers

134 YOUR COMPUTER, JANUARY 1983




From the February issue, Your Computer — Britain’s
largest selling home computer magazine is fo
intfreduce a classified advertisement section.

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

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 advertisemnent in Your Computer,
simply complete and return the order form balow.

lnalrﬂ-vm_r------—---‘-----u
UR,

|
CRMPUTER ORDER FORM

Classified Rates 2 ; .
Linage: 30p per word (Min 15 words) — Please insert the followmg advertisement in Your COmDUiEf Classified Section

prapayable
Linage advernisers showd comolete the form 1
|
!

proviched i BLOCK CAPITALS. Phome number
counts 85 2 words. Name and address io D
oaid for of used i SOVerTISemant. Baox Numbor |

if required s £3.00 exiva !_' —
Display — rates per scc (Min Zscc) £4.50
Onelnsertion 3 %égg 00
Three Inserlions E 5 | A
Sixlnzertions : Eéoﬁg | e — Eﬁ
Twelvelnsertions s £, | I
Dhsplay aoverisers showld provde separals - = £7.50
copy and preferably reserve space by phoneg

f0i-661 30311 | | £9.00
Method of Payinent |

Cheques elc, should be made payable £10.50 .

to IPC Business Press Limiled and [ | =

crossed "& Co” | enclose herewith | £12.00

chequelPO for t
£ £13.50
Fiease debit my AccessVisa Barclay I ]
CardiAmerican ExpressiDiners Club Intf | £15.00
ias below

Ahal

[Hans o MAME IV e il eI L e e A S e A o I e T
HHIEERENRER ADDRESS R e L S R el s e S e

%SIGHMTURE
|

LINAGE

No. of insertions requiredr__'ﬁox No. required YES/INO

PosiTo: Payment by credit card please state address card is registered

N s Tt o DA iE R s BT e W B0 - AOININMMERT, g s
Classified Department, Your Computer,
il e J ] THIS FORM SHOULD BE RETURNED BY JANUARY 40.FOR FEBRUARY ISSUE PUBLICATION
(04) &14 3034
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SINCLAIR SaacsssEe
COMPUTERS

UK prices ara shown first. The bracketed prices are export prices which include insured
air-mail postage to all the countries of Europe including Norway, Sweden, Finland and
Denmark. For averseas customers outside Europe an extra £5 postage per item is
charged.

2x81 £43.43 (£52). zx printer £52.13 (£61). zx spectrum 16K £152 (£160). 2x spectrum 48K
E202 (£210). zx microdrive n/a (n/al. 2x rs232 n/a (n/a). 5 printer rolls £10.43 (£16].
Ram packs:— 16K £26.04 (£31), 32K £30 (£41). 56K £49 (F51].

DRAGON 32 £173
COMMODORE COMPUTERS

Commodore §4 £299. Vic 20 £130. Kit 1o allow the use of an ordinary cassette recorder
£6. Vic 20 cassette recordar £36.50. High resolution graphics £27.95. Wa stock most
BCCRSSOMes,

GENIE COMPUTERS

New colour Ganie £173.50, 18K ram card £44, Light pen £15, Accessaries for Ganie 1 and
Genie 2:— EG3014 32K E1B9. Disc dives single F198. dual £368. Double density
converter £72. High resolution graphics £82. Printer intarface E36.

UK101 AND SUPERBOARD

32 = 48 display expansion kits UK101 £9, Series 1 Superboard £14. 32K memary
expansion board E60. Cegmon £22 50, Word processar prog £10, Centronics interdace kit
E10. Cased disc drives with DOS single £275, double £415. Stand alone floppy disc
contraolier EBS. B

PRINTERS

Buy any of the below and get a free interface kit and word processor program for UK101
or Suparboard. Epson MXBOFT3 £330, Epson MXBOTI £310. Epson MX100/3 £429,
Seikosha GP100A £189, OKI Microfine B0 E235. QK| Microline B24 E333. OKI Microling
B34 £446. OKI Micraling B4A £742.
5V POWER KITS
Fully stabilised 5V computer and TTL power kits. 1.54 £7.83, 3A £12. 17, BA £20.87,
SHARP COMPUTERS
We can supply Epson MX80 and MX100 printers to run direct from the MZBOK (ifa box
not needed) for £39 plus printer price. Wa also specialise in interfacing printers to the
MZBDK, MZBOA and MZB0B both with and without the i/o bax.
SWANLEY ELECTRONICS
Dept YC, 32 Goldsel Rd., Swanley, Kent BRS 8EZ.

Tel: Swanley (0322) 64851
Postage £7 on Sinclair products (UK, £3.50 on other COmputers, E4.503 on printers and
50p on other orders. Please add VAT to all prices. Official credit and oversess orders
welcome,

Battle of Britain

By Microgame Simulations for the Spectrum

One day in summer, 1940. Reports are coming in of enemy
bomber squadrons crossing the English coast; target unknown.

How are you to deploy the nine fighter squandrons under vour
command to intercept the incoming threat!

British and enemy squadron movernents are plotted on a superb
high resclution secreen map of south east England with
communications signals presented both visually and in morse
code,

Features variable difficulty levels, full control of squadron
movements, randomly selected targets and bomber routes for
each game, intelligence reports, refuslling etc.

A tense game of strategy for one player.

48K Strategic
Wargame

only £5.95
(inc. p&p)

MS

73 The Broadway, Grantchester, Cambridge CB3 9NQ

From Warp
Factor Eight

Lift-off into

83with H|_STAK

® makes your computing easier, faster,
more reliable, less exhausting and simply
more enjoyable.

® angles your computer neatly to the ZXB"

correct ergonomic position for the most

efficient keyboard operation. SPE‘CTRUM
® provides extra ventilation for hot ZX81°s VIC20

and Spectrums. TRSSU

® instantly applied.
® styled for ‘83, adds that professional look NEW BRAIN
10 your set up. JUPITER ACE

® precision injection moulded in quality EtC
ABS, non scrateh - non slip base.

= —— W

Order form. Please send me HI-STAK set(s) (at £3.95 per

set). | enclose cheque/P.0O. for

Name

Address

Post code

To: Warp Factor Eight, Dept. YC.
6 Pelham Road, Braughing, Ware, Herts. SG11 ZQuU,

PRESENTS SOFTWARE FROM THE SOUTH.
DRAGON:

STAR TREK

A full version of this classic game, for the Dragon; features
Faery Queen, hyperprobe, time travel, tractor beams and
more! Includes & 16pp Flight manual. 1 Joystick required.

£6.95%
73  WIZARD WAR
The mighty mages of the Tri-suns strive for supremacy in a
fearsome battle of skill and strategy! Joysticks required.

VULCAN NOUGHTS AND CROSSES
Pit your wits against the Dragon or your friends in this three-
dimensional game of logic! Also features a zero player
option. £5.95
GAMES COMPENDIUM
A selection of games for all the family, including Blackjack,
Donkey Derby, Kingdom, Moughts & Crosses, Lunar
Lander and Hunt the Wumpus! £6.95 3
BBC MODEL B: £
DRAGON RIDER
Can you destroy the enemies from the sky before your fiery £
steed runs out of puff £6.95
TANKS!
Variable wind and terrain make this exciting two-plaver g%
game a challenge for everyone £6.95
All games guaranteed. V.A.T. included in all prices,
Add £0.50p for pEp.
Send cheque of P.O. payable fo
SALAMANDER SOFTWARE,

27 Ditchling Rise, E. Sussex. BN1 4QL.
Tel: 0273 66454

¢l

E:

Discount for bulk orders and retail:
send SAE for catalogue.

Programmers wanted —
Good Royalties Paid!
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Spectrum & Dragon Software

g .‘i" Y
H‘ r: "h-‘% 18, I-"W‘i‘f%

"'?’a \h-l- o \“é gl

SEA HARRIER
FLIGHT
SIMULATOR

~gJepeAUj-pJigadid -ueIXE|Eg

A high resolution Colour Sea Harrier Flight Simulator.
This program shows you a full eolour view of the sky, ground and rumway which
mava in 3 dimensions. Using your air speed indicator, artificial horizon and

compass, all in HiFes eclour in the lower part of the display, you must bring your
Eﬁ&a Harrigr into land at Port Stanley rumway.
00

m
s
p T,
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o ]

SPECTRUM

VIDEO PACK

includes all of: —

* POLECAT
maze video game
= CITY BOMBER
¢ BREAKOUT
¢ FRUIT MACHINE
* LUNAR LANDER
= CRAZY RACE
* SUBHUNT
* MISSILE COMMANDER
* SPECIAL PRICE

An Unbelievable -

Video Game fram

C Tech. 1f you : 4 ¥ PANIC
want the latest in ISLAND
Software then thit o : L, The Standard
i1 for you. ' Panic Program
The Pragram begins 182 i & has been modified |-
with a full colowr T 1 o p_m{luw
KONG jumping } il i 3 Panic lzland,

across 1he soreen '} % wlvbre you must i A B % " B B c
{:au?ing the stairway e 3 ;u;yhﬁ'l;n:;?u : -_- - AST R o

;:«:ILE:: ﬁml;:‘:a:-:ﬁ: &, WY buried Treasure... L s c RAM BLE SOFTWARE
rumep the ladders L b wbefore they : q

avoiding KONG'S Ay T it = T While stocks last!!

barrels i
i ZE r ™E zx"‘k'a' NS ;!:_ue ine VAT &+ BJP LUNAR
-* Mﬁmﬂ MACHIME CODE GAMES ALL ON TAPE

«+« LANDER
SORAMBLE i — £4.00
plus - INC
Panic Island | WIPADERS * W

CONTROL TECH. SOFTWARE, 184 MARKET ST, HYDE, CHESHIRE EHLHH‘H“B EAHLY

FOR THE 16K OR 48K

SPECTRUM £5-00 | GUAFIGHT 7 == > WARNING
e e S0 W o £4.00.
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MOREIDEAS TH/
MORE PROGRAMSTH/

e e e i L e T

NN\ R '
PROGRAMS FOR EDUCATION, HOME, BUSINESS, AND GAMES - FO

SINCLAIR, BBC, RESEARCH MACHINES, APPLE, COMMODORE,
ACT SIRIUS, TRS-80, IBM, ICL, and more each month. . .

HOW THE MICRONET 800 SERVICE WORKS:
Mest micros connect by a T e m
~ stondord DIN plug and | i
cooxial cable to anadaptor.
Theg-}‘:‘ﬁ.}?ﬂﬂﬂﬁlé so youcan
put your computer and

- ]
MICRONET 800’
thousandsof ideas— packed
vages — games, education,
ssiness software, club news |
: mdiﬁfomiulign‘,

B microner 2
| ADAPTOR ]
Simply dial Micronet’s number
dniferi_t&'r_‘.;;féur subscriber

telephone. —
ﬂ number info the kevboard. A When you have all the information
- ‘«1:'.21‘5:.;2;'10 m;"?” you need ~ or you've finished =~
: message appears on the downloading” software to your
screers cpr:nﬁ:raf-'s memory - just switch
You're on-line to one of the ~off the telephone link ot your
'.Wdﬁdgé'..lﬁmééhdul_hhﬁsels} keyboard and replace the receiver.
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Whether you bought your computer for
games, business, or education, you can spend a
lot of time wondering what to do with it. And then
spend a lot of money on packaged games and
applications software.

NOW you can bring your computer to life -
economically - by joining the amazing new
MICRONET BDD service: a vast database with
hundreds of FREE games, plus business and
education software, computer news, special offers
and ‘big prize” opportunities for you to compete
against the system — and win!

MICRONET 800 is packed with ideas and
information. And there’s no waiting - you get
programs straight down the phone line! Updates on
operating systems. . .school and college programs

A THINK-TANK.
A SOFTWARE HOUSE.

YOU'D EXPECT.

...gobble man...invaders. .. business
packages. They're constantly renewed.

And hundreds of them are free: you simply turn
on your micro, dial up MICRONET 800 and
LOAD.

Sounds expensive? Here’s the surprise!

All you pay for is a low-cost adaptor (in most
cases just £49) to link your computer to your
telephone, plus a MICRONET 800 subscription of
about £1 per week. Then, via your computer and
telephone line you will be able to access over
30,000 ideas-packed ‘pages’ of the MICRONET
800 service, and call down the software you want
to your own computer! Look at just a FEW of the
serl'rices already available on Micronet for you to
cal on:

don't warry — there’s plenty of warning if any

and even direct bo-ohngi for travel, holidays, efc.

@ Froe Telesoftware: Indexed by subject and by

name of micre; o huge selection can be loaded

down onto your computer.

® Educotional Exchange Librory: Schools and
Ee-ges are already preparing to display programs

written by students and tecchers, so many con

henefit from them easily and economically.

® Applications Guides: Quick-reference guide by

subject and by micro mme shows you ovailable

applications software. You can move from the guide

to further details held on the system if you wish.

® Demonsirations: Check through the features of

the software packages that inferest you - privately

and without abligation. Order only if you're sure if’s

what you need.

@ Purchase 'Downloadable’ thware Mﬂn{ue
“telescltware’ programs can bebought from t

system and looded down direct te your micro.

MICROMNET service you're planning to use carries a
charge.

® Elactronic Mail: A mailbox service on Prestel
allows you to exchange messages with other Prestel
or Micronet users. Messages are held securely and
only you can collect them.

@ Bulletin Board: For an additional subscription you
can operate your own bullefin board — club news,
for example, like tips, swop-shop for secand-hand
iterns and so on.

@ Phone-ln: IFyou're away fram your computer but
need to send @ message to another Micronet user —
call the Micronet 800 service by phone and we'll
send the message for you.

@ FPrestel. Over 200,000 pages of information on
British Telecom's established service. Facts and
advice on finance, business, entertainment, featuras

@ Product and Service Guide: Aconstantly
upduiad reference source - covering p
comparisons, software raviews, dec BI‘GhIp and price
details and all the ‘best bu afion.

[ ] Miqn Murﬂ;hﬂ tures, just like o
magozine, including jobs und clossified ads. If
you've read an article that mteresias?yﬁh ﬁ-.mqgh
MICROMET you can find out al
‘manufacturer, the dealers, 1 ‘and even
order the product vio Wﬂ:mlﬂﬂd o ik
@ User Mews: Amateur Computer

and many others like ALCC, BASUG, ICPUG, THG,
TRS 80 UG, Mll maintain their mwpund refersnce
service on Mtcmnel .

°® Btg Pr!anﬂlnla* an&loﬂﬁsa range- qf
gomes ond guizzes fo keep you erlierl‘u;n land
involved — and there'll bshgpnm tool

SOUNDS FANTASTIC? THAT’S JUST THE START!

MICRONET 800 is a completely new service
and we’ll be adding to it all the time. Find out

you:return thiscoupon TODAY and we'll send you
a FREE FACTS FOLDER on Micronet 800services

more about what Micronet 800 has in store for and details of how you can join!

- Send fo: MICRONET 800, Petersham House, 57a Hatton Garden,

London EC1B 1DT. l
' : ; [ Yes, | am interested in the MICRONET 800 service. Please keep me I
n\ 455 Son I in touch with developments and send me details of the low-cost

£ TN, TN Micronet 800 adaptor. I

L S5
~— 1 am interested in earning money on software | develop for the system. |

m|CI one I |aminterestedin: Homeuses [] Businessuses[[] Educationaluses[]
I Name I
,\ o '1 ) " A l Address

| a

Telephone

IT BRINGS YOUR |
COMPUTER TO LIFE!

O
Co"
Type of computer. qoo I
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CONVERT YOUR ZX....

FULLER MICRO SYSTEMS ADD STYLE, POWER,
VERSATILITY AND FULL TYPEWRITER KEYBOARD
OPERATION TO ZX81 AND ZX SPECTRUM!

YOUR ZX81
INTO THIS
FORONLY. ..

,, offering our equally popular FD42 system at an even lower price

o= with full sized typewriter keyboard.
| ITS EVEN CHEAPER IN KIT FORM!

FULLER MEMORY EXPANSION - a massive

boost for your ZX81!

The basic ZX81 has only 1K of RAM - now you can add on an
enormous 16K with our FD 16K Memory Module. FD 16K to
mount on the back of ZX81 or Fuller Case.

£24.95 {plus 80p p & p)

FD 16K to fit inside Fuller Case, complete with RAM
adaptor board. .95 (plus 80p p & p)

FD 64K to fit inside case (incl RAM adaptor board) =09.95
FD 64K to mount on back of ZX81 or FULLER CASE £64 .05

FULLER SOUND EXPANSION - a superb addition
to your ZX Spectrum!

Clear, dynamic sound effects will really enhance your enjoyment
of the new, exciting programs available for the sensational ZX
Spectrum. Our new sound box comes complete with leads,
volume control and loudspeaker, Just plug it into your MIC input,
and it fits neatly onto the back of the Spectrum in a tough, plastic
case,

Just £6.95 (p1us 80p p & p)

NEW! Frogrammable Sound Generator - adds exciting new
sounds to the Spectrum range.

ony £19.95 {plus BOp p & p)

STOP PRESS! 16K Spectrum owners - upgrade to
48K with a Fuller Spectrum Upgrade Pack - complete with
full assembly instructions. 4.95(ncpap)
FULLER ZX Spectrum Software

So little software is available for the Spectrum, you could count on
Fuller ta be ane of the first! Startrek, Flight Simulation and Death
Star, all in attractively packaged cassette form.

MICRO
SYSTEMS

Mail to: FULLER MICRO SYSTEMS,
The ZX Centre, Sweeting Street, Liverpool 2.
Telephone: 051-236 6109

£5.00 (plussoppap tofit Spectrum or ZXx81.
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FULLER FD42 SYSTEM - The ideal Christmas

Gift for ZX81 users!
The ZX81 is easily Britain's best selling small computer, and now
costs an incredibly low £49.95. To celebrate this event, we are

than before! It converts your ZX81 into a sturdy,
attractive and professional unit, NOW ONLY £29.95
(plus €250 p & p)

Just £24.95

{plus £E2.50
Just£14.95

FD42 Keyboard Kit

t;i_ius 80p p & p)
OR WHY NOT BUY A COMPLETE SYSTEM!
If you are not lucky enough to already own a ZX81,
an FD42 System, including computer, from us, and make an even
bigger saving! ZX81, FD42 KeT'bDard and Case with power supply,
raset switch. leads g anual = True Value £78.95,
SPECIAL OFFER EI .95(plus £250 p & p)
FULLER FD

SYSTEM for
ZX SPECTRU

FD42 Keyboard and Case Kit

Now, the famous FULLER keyboard and case unit has been
adapted for Britain's fastest selling colour computer - the amazing
ZX Spectrum! it has the same high standard as the ZX81 unit. a
tough plastic case encloses the keyboard, Spectrum P.C.B. and
power supply. The Keyboard has 42 keys including all the
Spectrum graphic characters printed on to them, the full travel key
switches have gold plated contacts and guaranteed life of 108
operations.

IT'S SO EASY TO INSTALL! You simply unscrew the ZX PC.B.
from its case, screw it to the FD case, and plug in the keyboard.
Mo soldering or technical knowledge reguired.

COMPLETE UNIT £39.95 s e2s0p2p)
KIT FORM £33.95pius £250 p & p)

SPECTRUM MOTHERBOARD

Fits inside the Fuller case, allowing expansion to the ZX memory

and 1/0 facilities.
£15.95 (plus 80p p & p)

2 SLOTS
3 SLOTS £19.95 s sopp & p)

SEPARATE SPECTRUM P.S.U.
9 volts DC at 2 amps.

Mains either 110v or 240vAC. E5.95 (plus 80p p & p)

SPECTRUM PLUG PLANNER
A useful combination of 9v @ 2 amp power supply and three 13
amp sockets for computer and peripherals. Complete with 3

metres of cable and power jack
£18.95 pusci00pap

Please supply the following items:

l ITEM |QUANTITY] PRICE |[POSTAGE TOTAL i
i I
i i
l | enclose cheque/p.o. O '
Or, please debit my Access/Barclaycard No.
Name l
I Address ’

l Flease send me further details | enclose SAE. O Oﬂ{l
Y.C.1.83
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SOFTWARE FOR BBC
TRS-80 AND GENIE
from DAVANSOFT

Win tha Pools? g
With the latest varsion of D 5 Peckett’s well-known Pools Prediction program. Now
available for BEC Micro (needs 32K memory] 85 well as the TRS-8D (LIl) and Video

Genie.

Program and instrections £4.95
Database tape (optional, but E£13.50
helds data on over G500 matches) £
Program and DB toegther £17.60
baby PILOT

Easy-to-use, friendly and very fast version of this important teaching language.
Nomal PILOT commands PLUS arithmetic, graphics, loops and other extra featues.
baby PILOT (TRS-80 and VG only) £9.95

TRS-B0/VG Shift-Lock

Avoid the imtation of holding-down the shift key to enter lower-ease. Adds 2 new
commands to Level | BASIC to make the keyboard work like a typewriter, or switch
back to normal.
Shift-Lock (must have 'case h'ware] £3.95
BBC Disassambler

Now — A full BS0Z2 disassembler, with sutomatic labelling, and with the ability to avoid
data aress. Optional dumps te printer and/or tape for later study, modification and
LOADINg.
BEC Disassembiler E5.95
BBC Character Builder

Makes it #asy to re-define characters for the Beeb’s VDU 23, uu:mnanq. LCreate
characters on the screen and save them directly as lines of program — essantial to the
keen BEC programmer.
Charactar builder £4.95

BEC Tape-Copy

Worried that you cannot make safety copies of valuable BBC machine-code tapes?
This program will back-up any standard format machine-code tape, complete with start
address, etc.
Tape-Copy (32K only) £7.50

All these prices are fully inclusive and are for cassette-based programs only.

DAVANSOFT
1 Delapoer Drive, Haverfordwest,
Dyfed. SAG1 THX
We are atways looking for high-guality programs for TRS-80, VG and BBC computers,

and will pay up to 30% rovalties for suitable material. Please contact us with your
propasais or for detaits of our requirements.

SPECIAL
OFFER

ON

ZX-81 & SPECTRUM
ADVENTURES

MINES OF SATURN: — “While piloting a routine orbit of
SATURN, you are caught up in a radiation starm which forces you
into 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-Lithiurm crystals 1o refuel your stranded space-ship. Can you
succeed?

BE WARNED — THIS IS NOT EASY.

RETURNMN TO EARTH: — "Having escaped from your previous
dilemma, 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 to
alert Earth of your predicament, BEWARE, many of the rooms are
identical, there is extensive damage, and signs of Alien intruders.
{The sequel 1o MINES of SATURN).

SPECIAL XMAS OFFER £7.50.

FOR BOTH GAMES POST AND PACKING FREE.

{Programs run on 16K & 48K machines. Offer valid tll 31st.
JANUARY 1983).

Send now for this fabulous offer, double saved on computer
quality cassettes, and despatched by return of post {1st. class
letter), you won't be disappointed.

PLEASE SPECIFY ZX-B1 or SPECTRUM VERSION

Please make cheques etc. payable to:

SATURN DEVELOPMENTS LTD
37 Heol Dulais, Birchgrove,
Swansea SA7 9LT

COMING SO0N, our exciting 1983 catslogus of Sinclair Sofiwars, SAE please.

HOME/ PERSONAL/ BUSINESS/ SCHOOL

Announcing:

-
|
. THE DRAGON 32

‘ F

Database management Filing System

The Program — That everyone can use!

Extensive facilities include Add Records. Change Records. Deleie Records. Set up
Records. Sought Records. Find Records. Calculstions. List Records. Print Records.
Summarised Records.

Save File on Cassette [up 1o 500 records).

Tha Pr_c-gram . - . Comas with comprehensive documentation and is recorded on
baoth sides of a computer quality C15 Computer Tape. A demonstration File is also
included on the tape.

Only £19.95 suily inclusive)

mmmmmmmw
! mmmmwmms

* Special Offer *

All six programs £99.95
Access and Dealer Enquiries wefcome 03952 5832

GEMINI MARKETING LTD
9 Salterton Road, Exmouth, Devon EX 8 2BR

Nw  ATON  new

ALL ACTION PACKED M/CODE ARCADE GAMES
PROTECTOR £7

Tre most restistc vorsiee of emaging Arcede geme
avallable for the Atos. Da yor husszelds I
mulacion snd destroy tha Allens in ihis hyper
sction  pechied  gamg, Moving  planstary
repraling - ssers acd  smarl  bomts, |
mE o ALlack s, & types of Al
woellent moe 4 graphics are
ERCUNE g,

CENTIPEDE ss

The firel end oaly verslon of this popular Arcedo geze
fer the Atce,” Shool down the spll
swiris throwph the mushioos (ki
gaoe o are Splders.  Dugs and
increases umtil only Bkilh end_ gulek Chinking ean save
i it ho sped mode 4 graphics, Scuse

OMEGA MISSION £

The first and only wersier of 1B - supert Scrasbi
E Raing ||]|r.1a-9' My aver meuntalas,

215, Top

PUCKMAN =5

Ona of ihe bes: versoes of U
. kn ull the u..v

spular Atosds Pand
maRe Gt wakeh Ul
.d c dl the

u P one
with  faster - ghoats Exceliant  Righ Mrcn Bode 4
graphiics, Sulnd Effests and Tap scart.

ALL 2K RAM
PRICES INCLUDE_P&P. FAST 2 DAY DESPATCH!

micromania
14 LOWER HILL RD. EPSOM. SURREY.
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\ 7 Wiley

PROFESSIDNAL

Vy

“Because you didnt
buy a computer

We are pleased to be able to announce the
first software packages produced by John
Wiley & Sons Inc. They are designed to
accompany Computer Titles from the salf-
teaching guide series.

BOOK/DISC COMBINATIONS

@ Practical manuals that show you how to
program your micro for business, learning,
and pleasure.

@ Convenience disks that contain all the
programs and subroutines in the books they
accompany—error free and ready to run.
PLUS the Wiley expertise that has helped
more than a million people learn how to
program, use, and enjoy microcomputers.

O APPLE™ BASIC: DATA FILE

PROGRAMMING SET
LeRoy Finkel & Jerald R. Brown

How to program and maintain data files for billings,
catalogs and lists, numerical and statistical data, and
much more. Includes one 54" disk for Apple [I™.
(Requires one 16 sector disk drive, 32K of memaory.)
0471 B6836 X £13.50

0 THE TRS-80™ MEANS BUSINESS SET
Ted G. Lewis

Covers file merging, data base, word processing,
payroll, financial analysis, and scores of other
business applications. Includes one 8" disk for
TRS-80™ Maodel Il. (Requires two disk drives, 64K of
memory.)

0471 86798 5 £13.50

Professional Software

to practice
your typing”

O GOLDEN DELICIOUS GAMES FOR THE
APPLE™ COMPUTER SET
Howard M. Franklin, Joanne Koltnow, &
LeRoy Finkel
Step-by-step instructions for designing game
programs that turn your Apple ™ into a home
entertainment center — whether you're a novice,
intermediate or advanced programmer. Includes two
54" disks for Apple II"™. (Requires one 16 sector disk
drive, 32K of memory.)
0471 B6836 1 £23.70

[0 FAST BASIC: BEYOND TRS-80™
BASIC SETS
George A. Gratzer with Thomas G. Gratzer

Learn a streamlined form of BASIC that accelerates
computations by 3 or 4 times . . . and some functions
by a factor of 1,000.

Available in disk or cassette for TR5-80™ Maodel | or
Model Il. (requires 32K of memory.)

[J 0471 87484 1 Model | Disk Set (one 5%" disk)

£13.50
[J 0471 B6838 B Madel Ill Disk Set {one 514" disk)

£13.50
[J 0471 87421 3 Cassette Set for Model | or Model i

£13.50

TRS-B80™ is a trademark of Tandy Corp. Apple™ is a trademark of Apple Computer, Ing.

Look for these at your favourite bookshop or computer store. Or, check the sets that
interest you and write to us at the address below.

\ John Wiley & Sons Limited

Baffins Lane - Chichester - Sussex PO19 1UD - England

142 YOUR COMPUTER, JANUARY 1883




(R ER L LN
(RN X KR AN ]

L ] -
® .....

SOFTWARE PROGRAM
 WRITERS

If you can fill this space with one of your own
programs written on-one of the following models:
- SPECTRUM ZX81, VIC 20, DRAGON, ATARI, BBC and
; any other makes of home computer, and wish to work
e with one of Great Britain's most progressive companies
A . then ring David Heelas, for an early discussion.

23 Sussex Road, Gorleston, Gt. Yarmouth, Norfolk Tel: (0493) 602453.

dKTironics
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** SPACIOUS
SHOWROOM OPEN MON. to SAT.
*FRIENDLY AND HELPFUL STAFF
*EXPERT ASSISTANCE ALWAYS ON HAND
*GOOD RANGE OF COMPUTER BOOKS
*AFTER SALES TECHNICAL
BACK-UP and SUPPORT

NEW FROM MICRO POWER

(P

THE FAMILY COMPUTER TO FIRE
YOUR IMAGINATION

Easy to Learn! Easy to Use!
Colourful! Graphic!

KEY FEATURES
** 32K RAM as Standard, Expandable to 64K
** Display:
9 colours available. ,
5 different resolutions from 16 x 32 to 256 x 192. \,
** 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 deprassions).
** FREE 160 page ‘BASIC’ training manual.
##* Simple ‘plug-in’ Connections for Joysticks, Printer,
Games, Cartridges and ‘auto-controlled’ cassette,
** Software on Cartridge and Cassette already
available (send for details).

PRICE ony £199.50nct.v.a 7
MAIL ORDER=£7 Carriage

but FREE on cash/cheqgueorders.
THINK DRAGON !! IS
THINK MICRO POWER!! PRt

PRORAMBOTA
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DRAGON 32

Musical!
Well-made and Designed to Grow!

ACORN ATOM

SPECIAL OFFER (While stocks last) @
Built & Tested ATOMS

Basic (8K Rom + 2K Ram) £117.50
Expanded (8K Rom + 12K Ram) £142.50 @
Disk Packs (inc. FREE Buffer Kit) £299.00
ATOMCALCROM £34.00
WORDPROCESSORROM £26
FLOATING POINT ROM £20

ROM SELECTOR BOARD £19.50

BBC BASIC (phone for availability)

Full Range ACORNSOFT programs

BOOKS

Getting Acquainted with your Acorn Atom ** §6.45

39 Tested Pragrams for the Acorn Atom £6.45

Atom Magic Book £5.50 @
MODEL A £283

MODEL A (32K) £311 e
MODEL B £347

DISKS & INTERFACES (phone for availability)

14 Inch Colour Monitor £269 a
20 Inch Colour Monitor £299

BOOKS BBC Micro Revealed £7.50

Basic Programming on the BBC Micro £5.95 a
LetYour BBC Microteach you to Program £6.45
NEC‘30Hour BASIC' £5.50

Practical Programs for the BBC Micro and a
Acorn Atam 5.95
ACORNSOFT programs for the BBC MICRO @
PRINTERS

—EPSONMXBOF/TIN £359
—EPSONMXBOTII £315 B
—SEIKOSHAGP 1004 £199

Printer Leads (BBC/ATOM/NASCOM]) £18.50 @

[~-.2

A
\."L\“\‘.r‘

BN

MICRO POWER LTD.
Please Add B{Ba REGENT STREET,
mm:m:"p"t*::) :: CHAPEL ALLERTON,
Post & Packing 65plorder. %'EIEI{J%;&?;;SP"EEE
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Of all the Spec H/W ‘ o .

items | have received

e s e T

the only one 1 shai o S ”

alweys use, - v

Deveroped 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 £14.95

ZXB1 CONTROLLER: Single switch selection of TALK, SAVE,
CUE & LOAD modes. Builtin microphone/speaker for fast and
reliable program naming and cueing. Price £9.95

All items in this advertisement can ba viewed before buying at the Butfer Micro
Shop, London, and Jay Dee Communications, Water Street, Port Talbot.

MONEY BACK GUARANTEE
CASSETTES DESPATCHED
WITHIN 48 HOURS

AVENGER: This aII action arcade-style game written |r|
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, bmldlngs and

m|55|le silos. Alien craft anack 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

DESTRCW’ER' Listen to the beeps of the sonar to locate and destroy
'\ the submarines before they sink the merchant ships.
W ICEBERG: Steer your icebreaker through thickening pack ice
.‘ | .‘,i T .‘ to pick up survivors,
= : B.ATI'LE Destroy missile sites while avoiding mines
*"l“ 7 s 8nd the computerised enemy tanks
f‘:]“' o L5 - “¥¥ythat are out to get you.
el ndbh | ANDROID Rescue the miners before
PIT RESUCE: they are trapped in I‘he

price of £4.85 inc.
- flooding mines.
186 St. Helens Ave,
Swansea, W. Glam.
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AF Software 53  Econotech 112
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Cambridge Micro 63
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Sir Computers 106
M X Softek 100
M C Associates 84 Software Farm 130
Macronics 146 Software for All 49
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Micro Power 124, 144
Microware Leicester 68 T
Micro Games Simulations 138 Tangerine 60
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\ [ NEW: WHAT IS SO
E‘? ! THE X-ROMCARD SPECIAL ABOUT
S THE
|: FOR YOUR ZXs81 SPECIAL RAMPACK?
o T
! i
i ok
i
WHAT IS S0 SPECIAL ABOUT AUDIO'S 16K SPECIAL RAM PACK? THE BEST GUARANTEE
THE SPECIAL RAM PACK (16K ) is the latest design of irs kind, following at least a dozen similar products. Tt has many of THHTL;%}EJR zx% “.'[:?‘,N T BE
the good points of its predecessors, including packs manufactured by Sinclair Research, Memotech, Bygbyte and OBSO FOR ON H
Econotech 1o cite a few of the best known. E
With the experience we have gained with memories both for the ZX 81 and a wide range of other Micros, we are also able 1o £ 95
offer some exclusive new features: 7
THE CASE: The SPECIAL RAM PACK has been designed 10 overcome the infamous ‘wobbling’ problem associated S ;
with many other packs, and does not resort 1o temporary solutions such as Velera, Blutak, adhesive stap or a huge, unsightly =
case-Tt elamps patitively 1o the ZX 81 by means of a special built in ridge aided by a resilient spring effect in the connection !
socker (see figure 1)
EXTPANSIBILITY: The SPECIAL RAM PACK is not only comparible with all software and hardware produced for the
ZX 81, such as the ZX printer, but it also has the edge over other packs with its expansibility. You will find it interesting that
the keyboard sounder option 15 alread v included in the SPECIAL RAM PACK It also has expansion pins, ready 10 receive inCilldiﬂg VAT
— in the same case — the most advanced add-on ever designed for the ZX 81 — the X ROM CARD (sec figure 2).
WHAT DOES THE X-ROM CARD OFFER?
1. The X-ROM CARD has a built in autostart ROM, Programs can b run automatically everv time the £X 81 iz switched ! .
on. This will resultin a huge increase factor for ROM based software, since all software houses are currentiv very aware of
copyright piracy problems.
I The X-ROM CARD has a built in printer interface, necessary if vou wish to use 2 printer other than the X7 printer. This
is invaluable for any serious applications, including word processing, where careful presentation is of the uimost -~
importance.
3. The X-ROM CARD has a built in EPROM burner. This means that vou can save Basic or Machine code Programs onto z

silicon chips and play them back at any time.
4. Youmay of course buy the X-ROM CARD to use with other Ram Packs such as the Sinclair Ram Pack. However, when
¥ou purchase the X-ROM CARD with the SPECIAL RAM PACK, vou will have the advantage of lower cost, greater
reliability and neatness, since the whole system is nicely housed within a single case

IN CONCLUSION, The SPECIAL RAM PACK, is the best immediate investment for vour ZX 81. The availability of
the X-ROM CARD opens the way 1o new software development such as languages programming and is the guarantee that
vour svitem will never be obsolere, =

| | TECHNICAL SPECIFICATIONS:
| @ SPECIAL RAMPACK:

| @ Memory capacity: 16K byres.
. [ ® Maximum speed: 200 ns access time.

i 1 @ Power requirement: Use exclusively Sinclair PSU.
(T @ XEROMCARD:
o | ® Autostart ROM: 4K byte, exchange for 8K bytes and software switch possible.

i | ~Displays memory size, checks for byte *00” (identifies ZX basic) @ 2000H.

b Loads program if found, checks for byte “C3" and jumps (2000H) if found.
Checks for presence of ROM in socket n.3 and ROM catalog, displavs catalog
- if found. Contains also machine code monitor and printer wtility.
i ! | ® Preprogrammed ROM: Cartalog available on request. Use only 2732 or 2764 ROM/EPROM.
@ Blank EPROM: Use only 2764 — 8K bytes per device — in socket n.3. 3 » 9V, PP3 size batteries
| are needed to burn EPROM. - p

i X
| ® Printer connection: 16 pin DIL output, use standard IDC ribbon cable. Outputs include
| i i P ; :
i ) DO to D7, Strobe, Reset, Inputs include No-fault and Busy, ’
1 ti,a-- {* @ Documentation: Schematic diagram included, full listings of Autostart ROM extra
{
i
[

; i (only for X-ROMCARD user, £1.50 + large SAE)

i -2
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IMAGINE

a company brought infe being
by top professicnal
programmers, graphic
designers and software
marketing specialists.

A company dedicated fo the
highest quality software and
customer service in the world.

ARCADIA

the name of the game
especially created to be the
fastest, meanest, most
addictive shoot 'em up game
you've ever desired. Wave
after wave of the most
loathseme and deadly aliens
billow hypnofically towards
your space tighter with dec:dlr
intent. But then you have dua
Flasma Disruptors and an lon
Thrust Drive haven't you? . _ .

ZXSPECTRUM

(16K or 48K)

100% machine code with 12
different alien types, incredible
animation and explosive
effects, sound and the fastest,
smoothest hi-res graphics everl

VIC-20

(any memaory size)

100% machine code with eight
different alien types, smoath hi-
res multicolour graphics and
animation, narrow playfield
and sensational sound effecis.
Keyboard or joystick.

Game design and software by
D. H. Lawsan.

When you buy

ARCADIA " ARCADIA

vou buy it for life. It an Imagine
M0 software product EVER fails fo

load first fime simply return it to
Imagine for an instant free
replacement.

which includes flrsi class

postage and packing, V.AT.,  ALL ORDERS DISPATCHED BY
and an UNCONDI IONAL FIRST CLASS POST WITHIN
LIFETIME GUARANTEE. 24 HOURS OF RECEIPT.

Imagine Software

Masons Buildings, Exchange Street East,

Liverpool, Merseyside L2 3PN.
SUPERFAST CREDIT CARD SALES LINE : ETIs

. 0512366849 (24hrs) ==

& Af

See our advertisement on pages 132 and 133

Why not put a first class stamp on your order and you will
receive ARCADIA within 3 days of posting. Please allow for
Amas postl

Post coupon now fo: ¥c2
Imagine Software I
Masons Buildings, Exchange Street East,

Liverpaol, Merseyside L2 3PMN. i

Please rush me a copy of ARCADIA for (fick bex):

1 O AnyZXSpecirum [] Any Commodore VIC-20 [}

NOEEEEEEEE SR |

|
i
i
i
i
| =

| enclose Cheque/P.O. for

*Please debit my Barclaycardmccess £
*Delete as applicable

Nome:

Address:

3




