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TI5s Home Computer.
Unbeatable value.Unrivalled software.

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

When you choose a T Home
Computer you're choosing a “real”
computer. A computer that can
grow with you and your family.

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

What makes this possible is our

wide range of software. You'll ind

subjects as simple as “Early Reading”

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

When you want ro learn to

VWHAT THE PROFESSIONALS LOOK
FOR IN A HOME COMPUTER
Feamire Texas Instruments T1 909/4 A
!'i1|- TN ORS00

L

Memon
Kevhoand

Sodtware

to discover how much fun pro-
gramming can be.

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

Sound impressive! Try the T1
Home Computrer for yourself
at your nearest dealer. At
around £200 you'll look no
further.

TEXAS
INSTRUMENTS
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Software sharks; ZX snatcher Thatcher,
teachers’ Pets, Basic blunders; how two be
Saved. A
NEWS 10
Sord’s new £100 micro; Epson’s porable;
Oric plugs in with £60 modem; home doctor;
disc drives galore.

COMPUTER CLUB 1 9
Sourthampton rings the changes — Paul Bond
finds something silicon lurking in the Gas

Board. 22

GUNPOWDER PLOTTING

Introducing colour and 3D graphics for the
Dragon, BBC, and Spectrum. Tim Langdell

lights the blue touchpaper and retires. 28

Breaking the Basic mould; we review Jupiter
Cantab’s fast Forth micro.
LOW-COST PRINTERS 32
Can the Amber 2400, Model 81, and SP-42
take on a ZX Printer-type role for the BEC
Micro, Dragon and Sinclair range?

LX-81 SOFTWARE SURYEY 36
Eric Deeson assesses the latest of the 1,000
cassettes available for the ZX-81. 38
CLIVE SINCLAIR INTERVIEW

Britain's micro maestro gives Meirion Jones a

glimpse of the shape of Sinclairs to camj.

VIC NIGHT RACER
Race through the darkened streets in your Vic

with or without an expansion unit. 46
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Composing masterpieces directly on screen.
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Music for Atoms, BBC Micros and Spectrums
— try a few of your favourite themes. 50

Atom

BBC 54
Spectrum 59
SPEAK TO YOUR SPECTRUM 60

You do not have to be mad to shout
instructions at your Spectrum.

ZX-81 GAMES WRITING 64
Stuart Nicholls shows you how to write fast
exciting games in 1K. 67
VIC VECTOR

Harness the Vic's interrupt vector for fast
graphics or input checking. 7 2
TELETEXT EDITOR

Martin Glass makes many word processor
features available on the BBC Micro. 76
ZX-81 TOOLKIT

More than a dozen utilities to help you get the
best out of your ZX-81. '

ZX-81 MACHINE CODE

Kathleen Peel adds command extensions to
your repertoire. 88
HANDICAPPED COMPETITION

A rubber bulb is one of vour simple but
effective ideas which tould help the disabled
o use microcomputers.

BASIC DICTIONARY

Another page of Tony Edwards’ Basic lexicon.
Your technical queries answered. 95
FINGERTIPS

Our pocket computer and caleulator column.

Now 10 pages packed with Dragon, BBC, Vic,
and ZX programs amongst others. 1 ‘I 3
COMPETITION CORNER

The result of September’s Jailbreak and a new
£15 puzzle — Car-fighter. Jupiter Ace cross-
word falls between pages 18 and 19.
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EDITORIAL

“Have you finished your homework yet?”. It is half past eight as Mrs Smith calls up o
her son for the fifth rime that evening. As soon as he arrives home from school, he shuts
himself away in his room which flickers blue as his ZX-81 sluggishly accepts lines of
Basic. Still, she reassures herself, he will soon grow out of it. Last year it was Rubik’s
cube; next vear it will be something different. It is just another one of his fads.

But is home computing just another fad? It is impossible to say exactly how many of the
half million ZX-81s sold world-wide are already garhering dust beside the skareboards and
Kung Fu magazines. Bur what is clear is that falling prices have turned home computers
into disposable consumer products. If your foray into computing has cost you only £50,
you can abandon it with greater equanamity than if you had spent £300.

Nevertheless the parallel berween the home computer and the likes of the Hoolahoop
breaks down because the micro represents the domestic face of a technology which will
pervade our society for many years to come. Unfortunately the aspect of computing
which, month after month, will continue to be subject to the whims of fashion is exactly
what you use your machine for. We have already seen Pac-Man succeed Space Invaders as
the vogue game, in the same way that Space Invaders pushed out the ball and paddle
games before it. The original spur for many who decided to buy a computer was that they
could save their money from the insatiable appetites of arcade machines by playing the
games at home on their own micros. Consequently this has meant that the investment
behind the development of the latest arcade games forces home-computer software houses
to follow in their path.

Only when new applications are designed specifically to take advantage of the micro’s
facilities will they be able to cast off their role of dedicated followers of the fashions of
other and sometimes older technologies and applications. Once sofiware suppliers
overcome the limitations of existing computer languages and, more importantly, start
using their imaginations the home computer will come into its own. If this is done home
computing may still be a fad but it should be good at least to the end of the ctnnu‘:;.
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| VIC PRINTER £185.00

80 Characters per line
30 Characters per sec
Tractor Feed Dot matrix
printer

VIC SINGLE FLOPPY
DISK
OUR PRICE £335.00

174K Byte Storage
Direct Interface to VIC
Direct Compatibility with

VIC 20 COMPUTER ey

NEW LOW PRICE £147.75

FREE games cartridge supplied with
every VIC 20 purchased

ACCESSORIES FOR YOUR VIC 20

Super Expander High Resolution Cartridge £27.50
Programmers Aid Cartridge £27.50
Machine Code Monitor Cartridge £25.00
VIC CASSE-[TE DECK m_m 8K RAM Canridge £34.00 16K RAM Cartridge £55.00

TONS OF SOFTWARE
For a copy of our VIC list containing everying you need for the
VIC Computer, just send us your name and address.

Free Cassette with 6 programs supplied.

#9 Colours #*32K RAM memory as
Standard, expandable to 64K
*Extended Microsoft Colour Basic

to 32K *Extended Microsoft

as Standard *Typewriter | | Colour Basic std * Typewriter E
Keyboard *6809E CPU | | Keyboard * CPU: Z80A/2.2MHz I
*Advanced Sound Feature | | #3 sound channels 5% i
%32 columns x 16 lines | | #40 columns x 24 lines s
FREE ‘Basic’ training | | *Serial & Parallel /88 St
manual supplied | | YO Ports PO -~

OUR PRICE | JOUR PRICE {eb;e,‘?q*“’e’ - i

4&& ‘J@.-E»} a = f;"" P

,f\“.h\i\*b@bsp ; 'm-i

Prices vobd for cover date of s Magezine. . Access and Brcieytord orders welcome
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Software for all

72 NORTH STREET, ROMFORD, ESSEX. TEL 0708 60725

Announce the launch of their range of B B @ programs

For Model B only. Grand Prix

ig

— Time Trials around our race track.
o= Includes computer controlled car
| to hinder your progress.
= Y9 levels of difficulty. 55.95

e. o oo THUST THGE

For Model B only.
Our own version of this popular Arcade game.

With colour & sound. £6 95

BEEETSEN e s °

For Model A or B, real time 3@

advanced Startrek Game.
£795

Extra facilities include “probe satellites”,
“damage reports” & “‘on-board computer’’.

Cobra/Robo-Swamp ;. & |

For Model A or B (please state ﬁ s

version required). Two addictive
graphic games —
56.95 insomniacs delight!

— " T

A

7 J-R- g For Model Aor B HHIHBHS[
For Model B only. Two player game, Accepts up to ten definable fields.

§ [ feaure includo xploration, aring o e b
employment and to 300 com

: plete records

Price Wars. 56.95 in memory (Model B). £9-95

INMUATERS

For Model A or B. Classic Arcade
game. With colour and sound.

| £695

o
B

Character Generator i

For Model B only. Useful utility program

enables user to re-define character set Ty L

using Mode 4. Displays new character ] =
in graph form. - %

£4.95 ===

it -.an!nL.C's_h SO |
m9 e bl We are quking tor good
quality programs covering games,

utllltles and education. We pay excellent royalty
rates. Please write or phone us on (0708) 60725

Dealer enquiries also welcome.

We're only a few minutes
from your Post Box.

So why not try our
mail order service.O

Paralander 1 G:21) <~

For unexpanded model,graphics NG
I and sound are incorporated into —

e Y

(the dare-devil)-and the elements,

ZX Spectrum
Hisassemblzr

5 4.0 0 Useful Utility Programme.

Fits in 16K.

Attention
Dragon Owners!
Software Coming Soon!

—— e m =

f o i Add £1 p&p per order.

[ ] | |
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I | enclose Cheque/P.O. for - £ i
Please debit m
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72 North Street, Romford, Essex.
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ATARI 400

‘COMMODORE VIC-20

‘ 5K £154.95 \ ‘21[(5199.95,

Vic Cassette £44.00 Vic Disk Drive New

‘ 16K ElB9.95| ~32K £249.95 I

Vic Printer £229.00 Low Price £299.95 i Cartridge £34.50
' Atari800 16Kinc. Basic £499.00
Atari 800 48K £569.00
5 : Commodore 64 ,ii410Cassette £49.00
64K Colour Computer  Atarig810Disk Drive £299.00
S E instock now £345  At31i822 Printer £199.95
= pius every Atari accessory.
ragon 32
{ e EXCLUSIVE:
ow In stoc
with range of §thf“f“,":f‘,r e New for Atari — Percom
: ; - Double Density Disk Drive.
Sinclair ZX81 174K Per Diskette,
Now available On demonstration now!

£49.95 with free programme. Now available*

r EMI Submarine Commander.

| Over 900 software programirics EMI Jumbo-Jet Lander.
always in stock. We carry grobably Incredible Games for Atari.
the widest range with continuous _ *from November 8

|_demonstrations. Mail Order — send for our

: _ comprehensive list
Top Cash Prices paid on Second P e \\ |
Eﬁ;?{jﬁ:lpment or Part Exchange Instant Creqic  Barclaycard / ,ﬂ“; = F
- Available =25 & sl
suvbj:ect to sta[usg et i @ 5l ﬁfﬁg
3 Eden Walk Precinct, s 1_5/ 5 mion
vm m Kingston-on-Thames, Surrey. | — —ﬂ__"‘""" L s
Tel: 01-546 8974 [ TN
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100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI

400
300

N\

ATARI

ATARI! PRICES REDUCED

We at Silica Shop are pleased 1o announce some
fantastic reductions in the prices of the Atari 400800
personal computers. We believe that the Atar at its
negw price will becomea the ULK.'s most popular per-
sonal computer and have therefore set up the Silica
Atari Users Club. This club already has a library of
over 500 programs and with your purchase of a 400
or B00 computer wa 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

s £199
£248
£449

ATARI 400
with 32K

ATARI 800
with 16K

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 Irguzour hand at pro%rurnrhiﬂg using the easy to learn BASIC language. Or if you are interested in business
applications, you can buy the Atari + Disk Drive + Printer together with a selection of business packages.

Silica Shop have put 1:Eg1her a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now
available for the Atari B00. 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,
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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 introduction to the world of personal computing
and a course in FORTH programming on the Ace.
Even if you are a complete newcomer to computers, the manual will guide
. . you step by step from first principles to confident programming.

The Ace IS The price includes postage, packing and V.A.T.

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

of usin :
g 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 1s
an easy FORTH Finishes First!

Iaﬂguage” 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 @ number 7.5 135 26 19 430
Print a character 0.62 1.3 3.1 7.5 24
Add two numbers 0.45 1.4 h.5 7.5 28
Multiply two numbers 0.9 1.6 6.5 7.5 32

Because of the difficulty in deviaing exsctly squivalant programa, thess masturemenis should only be taken s a guide



to lead the world.

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

Technical Information

Hardwars

Z80A running at 3.25 MHz.

BK bytes ROM

3K bytes RAM
Keyboard

40 Moving-key keyboard with
aulo répEat on every Key and
Caps Lock.
Screen

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

Graphics

Chunky graphics (64 x 46
pixais) may be plotted, unplotied
or over-plotted (XOR cperation).
Also, the entire character set
(128 characters and their video
inverses) may be redefined
allowing intricate shapes 1o be
drawn with a resolution
equivalent to 256 x 192 pixels.

Control Structures

IFELSE-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 ang congtructed without ing-
numbers, as words which are defined i terms of other
words that already exist Consider the followang
definition of the word STARS. Comments are in

parenthesis and have no action

: STARS

100 mSecs)

The semi colon at the end fimshas the

word definition. Now, whenever 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

Cassette

Programs and data in the
compact dichionary format may
be saved, venfied, loaded and
merged. Blocks of memory can
be saved, verified, loaded and
relocated. All tape files are

named. Running at 1500 baud,

the Ace will connect 1o most
portable tape recorders,
Expansion Port

Containg D.C. power rals and

full ZBO Address, data and

control signals. May be used 1o
connect extra meamory and other

peripherals. IN and QUT words
allow port-based penpherals to
be addressed
Data Structures

Integer, Floating point and
String data may be héld as
constants, vanables or arrays
with multiple dimensions and
mixed data types. There are no
resinctions on names.
Sound

Internal loudspeaker may
be programmed 10 opérate
over the antire audio
specirum.

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

At Home The Jupiter Ace is powerful
snough to play games as complex as Chess
and 'with sound end high resohstion

graphics, action games written in FORTH
wall strateh your redction speeds to their
limits.

1983 Sales Forecast

“"FORTH
IS very
flexible”

“FORTH
IS compact”

Electronics and
computing

In Schools Teachers slready know how
guickly children take to computing, and the
Jupiter Ace is an weal introduction. FORTH
% an easy and imporant langusge o learn
and by making leamning fun, the Ace can
help to teach scence, music and many
other subpects.

| “FORTH is

much faster than
BASIC”

Computing Today

Time Latt
1 Hour 25 ming

In Laboratorias For manitonng and
controdling expenments, the Jupiter Ace
has many advantages. The language i3
perfect. even the Jodredl Bank Radio
Telescope o controlled in FORTH, The Ace
expansion port ensbies i 10 be nterfaced o
aimost anything. and the built in guartr
timer 8ilows Epariments 10 run all
weaekend

4 FMAMJIJ AS OND

characteristic occurs throughout FORTH so

that you write, for instance, 2B 76 + instead

of 28 + 76.)

The Jupiter Ace already has 140 FORTH

words defined in ROM.

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

for delivery.

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

CAMBRIDGE CB3 BEP

In tha Dffica Stock control, Accounts and
Financial forecasts are all possible on the
Jupster Ace. With a printer and axtra
mmory attached you can do word
Processing as wl

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

NEH"IE. | | A ot IS gl R P 1 ] L] 1T v T Vi P
Mrs/Miss_
Addl’ESS E_l | L 1 i i i i 1 L 1 1 1 L 1 i ;J

[,_L_I_l el




If your order contains over £120 worth of computer
hardware apply now for interest free credit by telephoning:

THE NEW COMMODORE 64

The incredible new computer from Commaodore comes

Mail-order: (0702) 552911. London Shop: 01-748 0926 with 64K RAM fitted! Plus 16 colours, hi-res graphics,

Birmingham Shop: 021-356 7292. Southend Shop: 0702

320 x 200 pixels, 40 columns by 25 lines, Z80 micro

554000 or write to P.O. Box 3, Rayleigh, Essex SS6 8LR. | Processor can be added — that means you can run CP/M

You pay 10% down, then 10% per month for a further
nine months (to nearest penny). Example: VIC20 Colour

software, 8 independently movable Sprites with collision
detection, and a sound generator with 3 voices, 4 wave-

Computer, Cash Price £169.99. Credit terms: £16.99 forms, envelope and filter to rival some dedicated music

down then £17 per month for nine months: Total £169.99.

Credit quotations on request.

DRAGON 32 |

| s

The amazing new British com-
puter with a full-travel standard
keyboard, a 16-bit microproces-
sor, 32K RAM fitted (expandable
to 64K and later to 256Kll), 9
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

10

synthesisers. And all this at the most incredible price ever.
(AF56L) Only £339.00

THE AMAZING ATARI COMPUTERS

4 Consoles Available:
Atari 400 with 16K RAM (AF36P) * 4
£249.95 | ;
Atari 400 with 48K RAM (AF37S) | X ATAR
£319.00 L= :
Atari 800 with 16K RAM [AF02C)
£4585.00
Atari 800 with 48K RAM [AF55K)
£590.00
+ All above with BASIC & handbooks
Othar hardware:
Cassette Recorder (AF28F) £50.00
Disk Drive {AFDEG) £299.95
Thermal Printer (AFO4E) £265.00 i . Caile)
El;tSEH'I MXB0T Mk Il {AFEBH: £399 05 /’ﬁ‘?mmmm]rlmml TR mmhm'l |
Epson MXBOF/T Mk Il (AF40T) £447.35 i

Printer Interface for 400 (AF41U) £59.95

Printer Interface for B0O (AF42V) £59.95 X amm

Interface Module {AF29G) £135.00

Varsawriter (AF43W) £199 .95

16K RAM Module [AFOBJ) £55.00

48K RAM Module for 400 (AF44X) £125.35 |
48K Upgrade for 400 (AF45Y) £75.00 =i
Floppy Disk (YXB7U) £2.50 :

Le Stick {AC45Y) £24.95 = 2L o

Joystick Controllers (Pair) (AC375) £13.95 — T TR TR De——

Paddle Controllers (Pair) (AC30H) £13.95
For full details ask for our hardware laaflet (XH54.0) SAE appreciated

JOIN THE UK. ATARI COMPUTER OWNERS'" CLUB

An independent users group. Four issues of the club magaznne for only £3.00] Addross your subscription 1o Ron

issup T of the club maganne featured a witorial on character set redefinition and contained a collection of demonstration and
gomes programs and lots more. ssue 2 foatured & tutorial on player missile graphics, an article aboaut graphics on computars, o
salection of members’ contributions 1o the program hbrary and much mors

THE FINEST SELECTION OF ATARI SOFTWARE

Tfﬂ-" Fenariaii Programa Fage Flgpeng IC-TER-BO3SK 1 Rescuy Af Rget 10-32= -BOBOE (32 45 Curse Of Ra {Pan 3} «AD-3IK-BOB0X £14 5%
s gl gl Frengh 5L 16 -THALX £39 85 Page Flgenng 10 34K -BOhEL ul 9= DM eiEnEs 01 Bygn 10-20-BO22Y [14 8% Arghze AverTurs 10-3-8038 QA
Conwarsatnsd Garman 50188 ¥G48Y [39 08 Sounids & Mu 10188 -BG04E £11.9% Datestones Of Ryn '.::l 300 BOBI0 L1458 Adweniurs Lsnd «1C-24K-B000A £14.5%
Cereigatanpl SEaFan SC VER-YERAGA L3095 Sewnaty B Myiic 1D=-24K-BGOSE [11 95 S1ar WWarr e -NC-JIX-BOT4N (1888 e JrE Amo@hil i g C-24K- 80008 L1455
Covrs? RA2riad (LAl SC-18K-YO4ATH L3985 By Tonoriain 3C -3 -B008G £59 9% SLar ‘Warreg 10-32X-BOTH. (1888 Alamnatn It iabie SE-2a . BCAC [1495
Temachy Typnny IC-NE-YCARD £15 95 Ty Tatoruass I0-3-BG0TH £50 98 [ SR m I TC-2a-8023A L1895 Wipasdion Cathe -T2 -B0000 L1458
Stazes E L'... 10 18- YGREL [958 v e g VO3 -RGHIE £V The Count C-2ax -BO0LE £14 95
Eura Countr HF- apaly 1C-90-VOETM [0 95 Business Programas Saee Trek 18 -1C-32-BOISA L1494 S5 angr Odvives 1C-240-BO0SF £14.95
Keds 1 13 Prograens 1018 -B000A {095 wiacale 10-Z2C-FLIGN 11998 Samr Trew X5 -10-40K-BO2E0 L1858 Myatesy Fun Houne 1C-24K -BOOSG £1495
W 1 (3 Programsl 1024 BGOE  [BRS Arner Wged Propessor - 1CRID-48K-YGATY £99 9% Cruah, Crumbie & Chomp 1C JD0.BOEML £212 48 Pyt 3 D e C-2AK-BO0TH £14.98
Kads 2 13 Frograms] 1C-16-BG0C L0895 Text Ward ~10-3IK-BOIH {60 94 Cruam, Crumbie & Chomg -10-32K-BOE4F [212 45 Ghest Tomn 1C-240-8008) £1495
Eeds 2 |3 Programsl 10-28-BGO3D  £RA5 Wlar WD Pr sl rcn 1C-320-BGORS £11 5% Minen Ayenpad 10-40¢ BOYEY [17 19 Savage 1kand | ~1C-24K-BOOM L1455
lerny W Pl s -10-3 RS0 11 0% Wuard & The Princeds 10-£0n-BOISC 2179 Soaeage I1land B IC=-240-8010L £14 95
Learn Programming CRAL R 10-ME-YES0E 1894 Uhnses & The Gosden Fieroe (Boldan oy b -10-24K-BO1IM £1455
el ".='"a-\:l'l""--':'- -0 VEATW (15 91 Graph-i - 108 -YOEIF L1398 20400 -BOS2A £30 84 Soitpors Aderriure T0-40 80008 L3084
wanbanny To Pengraemmeng 1 -2 B B0ATX £3295 Stateplics A TEAME F11 54 F Y 10-X0-BOsC £2995 Crpatiane -2-TH-BOMEE €34 55
mweiiatgn T FH:\;-J* rrangy 3 ;- B -BOEEY 1308 Peional Fimancsl Management Farh 1 10-30-BO950 £38 95 Tha Shattered Alkance -10-4BK-BOSEBG £3955
Buriocs OfF Anemgmean BE T . BOETM L1055 30 33K -BOESY 145 00 Al Bba & Thag £0 Trugves -10-JIX-BOTEX £27 65 Tre Ractie Of SPuioh =1C-800-BOAIT [2993
Bagis O Ararbts 10-24x-BOSEN £11.95 Morigage & Loan Anaiyss =1C-16K 8008w 1354 Teerple Of Apshas (Par 1) -1C-32X-B085G £18.95 The Batte O Shilgh 10400 -8057F L2095
Prgyor Mg «'-.'-."-1."'-'1 V22 -BOSP L1096 Bob o Bt stmin 1C-IM-BG1IM 095 Termple OF Apshas (Part 1) 10-32X-BOAET L2805 Inesgy Caar TC-TE-YGEIM 905
Firre! Mabls Gragh=ti  -10-J0%-80600 18 05 Beb 5 Busnass 1038012 (904 Upper Asbches Of Apshas (Parm 2) Wi TC-80-YOSEK 995
Dhvagmly Lokt 1C-186-BOSIF £11 95 1C-30K-BOATY £14 94 Seace Shatile Module 1 -10-32K-BG65V [1985
Dagstay Lt 10248 - BOS52G £11 9% Adverbog Games Upper Mesched 01 Apifa (Pam 2
Hor W Sorallag IC- 10K -BO5 £110 B (Ralacisr Emmpire C-J2N-BO140 1494 10w BGREY 1495 Arcade Games
Mo T Seraleg 10240 -B05410 £11 95 Bwacus Ab Fage 1C-A0-B031M £33 45 Courne OF As [Fart 3§ VA -BORSW £14.95 Sand Badery 1E-BE-YSEEW L2995
ST En o e et I ST ESIILS e e .
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(Subject to approval
which can take up to 48
hours) (APR = 0%)

ATARI SOFTWARE continued

Autefomin

Space inwaders
Mupile Commassd
Coaverne of Mars
K- Rary $hoot Qut
K-Aary Lrmers

X -Gear Patrod

g P indier
Cronalars
Crasate
Prosecisd
Proses or
The i fusia

g o
it
Asoe (A Goate

Rpcw A Sosce

Ssiw Chase

Sesce Chate

Cenr pde

Aregla Yormy

Lwrgsr Lpndes

L L prdee

durmley Jof Larder
Dulrnist e Lo prades
Rmterbipyies

Sreooting Gatlery
Shagaerey G adtavy
Dbttty ASCads
Shaxrtang Arcoce

Super Draghcut

Criige Mad ey

Doage Bacer

At atohe ace

Pl etk
EEL R FIES

o el pl By
Graut Huntad
Paec-Man

Facii Coasi Mgy
Pacif Conni Mg dy
Chacian
Chachpn

Tumbde Bugs
Bieg Arack

Big Anss
Caryon Clurmbegr
Caryan Chmber
B e Sk
e Hali
e #0
Time Boerd
Tire B

Famk Tog

Tard Tras

! hurder iand

Home (ems Progeem
p

Blnsabail

Cyphetr B-pal

Surntay Gt

Dt

Tourmgnent & B Bl Pool
Sngchsd § Biflupr oy
Rlac o Py

Raochet

Cormpuzer CRats

L R T

Goormali

Go-madia

Rarwstr i

Réwwris

Crbldge & Dominges
Poler Sol taire

Pokgs Solipae

T T =1

VE-B-YGAOD £29 95
1E-B-YGTOM £29 98
1E-8-YGB4Y £20.94

A0 6L -BOa8A £34 80
1680 -BOSIT £2995
-1E-BK-BGSTF [79.95
1E-BE-B052G 20 9%
10-IM-BGIW £I7T 9%
1C-180-BG2FY £20 84

-1D-I-BO23A F30 84
WE-3K-802el L2780

~1D-32-BO2EC (21.80
10408 -BG 18U £27 54

-10-18K-80G 340 29 B3

-HC-18X 80625 (1855
1D-18C-BO6IR £18 55
1C-16X-BO3E0 14 95

IC-18-B0a0v £1095
10245 -BGATW £1295
~1E-18X-BOT0M 29 §5
S1C-8K-BG0E [1095

1C-34K B0 165 95
10-24K - BG2D 9%
dees ixble Nosemoar
daglable Mover b
10-J0% -8l £22 95
-10-TE 803" [14 93
ID-1EX-BG IRV 1895
-1C-16K-BOISR (24 95
10-165-BG168 (2408
TE-8x-YOETX fJ4 80
C-10E-BGESG £18 95
K -BGI [199%
1EL-8G31) £22 485
10-18-BE XM £33 95
10-3%-8077J £2295
=180 -BG17T £20 64
10-3IX -BO260 £20 63
1C-165-B0648L £1905
1E-Bx-BOTIN £29 55
TE-16K-BG13P £R4 58
1D-16K-BG140 £2495
-1C-165-BGITE £71 8O
10-165-9G28F £21 8D
1D-34K-BG46A (7495
V- 24K BO3EE (3305
10400 BGATS 27395
1C- 18- BGa4x F14 05
T0-16-BGasY £249%
IC-16X-BO1 3N £1095
1R 8GR [159%
10-16x-BG39 (15385
=1C=-16C-BGE0T L1095
10245 -BOATU £129%
1C-100-YLI4M [885
1D-2-LASS £1298
1C-16E-80375 £1085

10/ IHE-TOSEN 1750

TE-B-vGEIR £34 50
1C-16x-BOXOW (2950
IC-18-B013" £1058
IC- 18- BOETV £19.0%
-1C- 105 -BOAEY {1805
1C-185-BOLIX £1958
1C-18K-B04TE £145%
10 - -BO48C £14 95

VE-B0-YOEIT (24 80

TC-B-YLII L1688
~1C-16E-801 80 L1495
D18 - B0 L1996
-1C-18-B0 10V £14.95
-10-10%-BG54) £19.85
1C-16X-B0ATW (1495
1C-16K-BONVTT L1095
~10- 1R -BGEIM 1404

“

108X -YGE2S
=10 B -y GEL

Hiach jsca

1L-8%-8QTZF
10 -8 - BGS

Wateo £ ase
[ VI —

Mlurise Prosgrarmg
Mhoial Corrpones
Bl TP

Comparier Langisges
Agsamides
Assembder Edaor
hiacra Agsembier 10-XIx-80730
Basic A= 10-48% Q0310
Bans A- & Operonhrg System A
10 28K 803K
10-320 -BO TR
1E & 2C- 16K -BOTSS
TE BT O S 0A

N - Y G
(L= Ta R T T

16- 16K -YLI2K
1E- 8N -YOARY

Wlcroaods Baas
Pila (Educanar)
Lt == T

Q% Forth 10-24K-YLI8G
Teivy-C -1 D-LEK -BGATS
tnner-Lasp - 65 1048 -BGEIR
Litilrtemy
Programmeng Asdy Peciags 1

1E - 16 - BG B00)
8507 Drisagams W~ E- VL 30w
6507 Dl iy -1 D-BX-YLIS
Azass Workd B0 -0 - BOIE
I =] =1 500 -B02 G
3D Buperg 33 10208 -B QT EF
Foe Iy 2 10-S8K-BG 100

10400 BGASE
V0 -3 30- DO TEN
103K -BLSEN
10 16K -BOSTM
VO X2 - B0 0w

1E -8 VG L
10-3IK-BGE4U

Filienarages 900
K-DOS

Db bl grager

Desh Detecinve
Cppraeng Sysiemn As
Tehphri

T Manr Scep

Beoenbis
B Aarrcr y Mol A TR
Oe R A W SEL
Ot wioreg Syt L 3 Manga
& Hecdware Mitus -V AREA
Atk B Leaomrsg By Unong WG S
i Fosd The Aiae WalLTH
¥ MGOEF
Avgry Sound B G skt WA TEN
Vious A1 Computer VALOT
G507 Avvemridy Langebge Subvoutings

M DSF
agvgnoed G500 Irteripsong “Wasty
Bevord Games (85071 ~WWALLY
Compuiers For Pocple WALTA
Ansiag The Meganas For AL

8 saues) Anmwsl §ubscrption  GG148

=1 6% -B048C §

L35 9%
908

£1995
£36.95
£48 94
£49 95

£ &0
£599%
Lrass
Ol DD
49 %5
64 58
L8700

L 99
(o § -}
£12 9%
r43 9%
L299%
(ra k]
L3455
£ e
49 %
£21.80
24 %%
£439%
£2150

27T

e b Al
- AN

w

5

iy
Lab O B e
by
TR

a

=
B

£5 00

Serd s row for our nrer sottwers lsatist wath

detmils of @7 1he abowve programs
Ordar As XHEZG — lssue 3
Koy C = Ca D= Dsk. E
aC = 2 Casae
Ty AT T

* Cprivaige

Note: Order codes shown in brackets

4 aid B TEK shows mursmssm

Prices cormect al time of going to press

{Errors excluded)

VIC20 COLOUR COMPUTER

Hardware
it Conunie LAFATE
G YLt iE Lrat CARF AR )
Wil Prungsr LAF 490
Wi D4 Divws LAFSOL)
LAF&IF]
¥ AFSG)
18 FAM Cariraige LA B
Jeyitichy and Paddley
Senge Jovilsa VAL ST
Pl &f Joyileghi ACITE
Le Soch A%
Pav of Paddies 7 Vw1 ]

Frogimmimeng Sl Cassdgei
Buper Expardes 3 RAM sna He-ren
o BpPey LACEL )
Programming A=l Aoddssnal COmmands
funcran Ky phogsimeeng 1o (ACSSK)
A pcher Code MOt ACHEL

Sotreware (all 3K unless stated)
Inwroducnon 1o BASIC Camettes

Par 1 AL ST
Fan 2 [
Gamie Progeasmy
Avpnge: Caniraige (AL S
Seae Rastie Cartisdge ACEOT
Supes Siot Canridge JACE1R)
Jelly Morpters Canersige IACEDSH
Adsgry Carpregge VACEIT
Super Lander Cartreige AL
Mo Mace Cartradge ALY
Rt Race Cartredgs AL BB
oy Cavietie ACETX]
Sioie Astack Cartyadpe LALRSG)
Ateentur eland Caseregs ACHEGT
Prate Cove Canrige AL BAF
Maseon Imgonnble Cortraige  (ACATU
W oy Canthe Cariratioe [L 8.
Tha Comarit Cactrudoe LAL BN
Sargen § Chesy Canridge AL TR
Gt Cmte ihige A0
Orege Race Canruige ALY
AnpPigdy WViC = Thae VWall Cassetie

A0 TEL)

WIC Paret Catsetie

Codmub Cavvrile
Bacigarmon Casgete (35
Wi -Men Casets

WL Asterg=dt Cayserie

Buunens Prog am
Serphrate Dk (#1620

E185 95
Fa4 9%
£230 00
38 O
£29 95
£44 9%
ET74 3%

{14 9%
14 8%
£24 %5

£7.00
7o
Y od
£7.00
£7 00
£7 00

£14 5%

Serplcabc Connaite o= 16K ACDER
Wi Ssock Control Cassene [<BE) (ACS4C)
WiC File Dl (= VEX) ACHSDN
W Wiriter Degli (B0 ACHEE
WIC Wvrier Cassarne [<BK) IACRTF

Education (CSL & GCL 0 Level Reymicn

-
W EN BN ER G

Al carsenis based sowd riguore i oiead! BE sepasitar

ey
Enginih Language PCREG
Matrematicy 1 1
BAastepruatay J BC DA,
Bty BLOV
Charugtry BT
g L2 sel =]
Comprle Sludart WOOLE
Gyt by BCOSF
Higaey BCOEG
& b ot 8 b 11 wese oy (BCOTHD
Reathng 1o 9 1o 11 yead addd BOORN

Cerersl Knowhedge for 9 1o 11 voor clds
BCOh
Speding lor @10 11 year oigs BC10L

Home Progrsms

[993
e
4 5]
&3]
988
L]
50
asy
w9
905
955

99
e

AT CHVLETe BAYed 0l rogueie o Wwant BN sapamaon

AP
Crapmatet B 1M £9 99
Khiges You Ohamn 0 BC 12N £9 %
i 1) BLIFF 980
Fored Vi Dhave Pad sonabey B 1 40 ¥ ¥
The Mok Caframd § by Mghy Plymhgd
BCIER (99
WL My WLGrgee IBC18%) isss
VIC Rosd Used & Hegremay Cpue  (BE 1 TT 0o
Garden Plasegr 999
Atedce Detagher 99
BEC “Ash The Farmady (aE9
BB Maniprmend (99
Materming  addengaal Gene sl Knoslsage
Tata 1 BC22Y] (280
Dans 3 R IA £ 585
Daa 3 (BCI4l} 280
Daa 4 BCIEC 330
Bl gnier g Sk Sl Crinaiedgs
Wing & Feod (150
LSTE B f3%0
Lpon L Games BC2EF fI50
Feims B TV B 3 £3%0
Boohs About VD
Learn Programmeng on the VIC (WAJLS (280
VIC Arvraled WAIIKT (10
WIC Progrimmers Reteence
e WAL M
VIC C WALED) 1000

NMIRPLIN

Maplin Electronic Supplies Ltd., P.0O. Box 3, Rayleigh,
Essex. Tel: Southend (0702) 552911./554155.

Demonstrations at our shops NOW. See the computers in action at
169-161 King St.. Hammersmith WE. Tel: 01-748 0926

284 London Road, Wastch

f-on-Sea, Essex. Tel: (0702) 554000

Lynton Square. Perry Barr. Birmingham: Tel: (021) 356 7292.
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ANNOUNCE

A NEW RANGE OF ZX81 AND SPECTRUM SOFTWARE
PRODUCTS FOR THE DISCERNING USER

Amersham Software Ltd exists to provide software for those users who wish to develop the
full potential of their ZX81 and Spectrum computers in the simplest and most effective way,
without costly and unreliable hardware changes.

All AMSOFT products are designed to work using standard Sinclair equipment, but can be used
to generate software for any other devices as well. The range will include assemblers, relocating
loaders, compilers, etc. running under a standard monitor system, as well as file handling
software to allow Basic users to handle data files.

The first two products are available now:

AM-ZXMON a superb machine code Manitor for the ZX81 allows entry, alteration, movement,
verification and execution of machine code programs. The contents of any location or block of
locations can be displayed on the screen or printer and user programs can contain breakpoints
which allow examination or alteration of the Z80 registers and memory. A special feature allows
individual program sections to be saved and loaded on cassettes, and merged together, providing
machine code software library facilities. All AMSOFT compilers, etc. will be compatible with
AM-ZXMON.

Superb value at £5.75 inc. VAT

AM-ZXFILE allows the Basic user to create and read back data files to and from cassettes. Users
can specify the number of records per block written, the block sizes, and the length of the inter-
block gaps. Records can be fixed or variable in length and are created in or transferred to a Basic
string array.

Provides the facilities of a large machine at £3.50 inc. VAT

- e

TO: AMERSHAM SOFTWARE LTD, LONG ROOF, HERVINES ROAD, SEE US ON STAND V34
AT THE

AMERSHAM, BUCKS. HPB 5MS.
orthem

Please send me [J AM-ZXMON @mpllter
and ... ] AM-ZXFILE R’rE"E:.

| enclose my cheque/postal order forf. ........ made payable to Amersham Software Ltd.

F

NAME

ADDRESS ......,

12 YOUR COMPUTER, NOVEMBER 1382



Light Pen
A complete program W

will draw OD the Sereen.
Jdeal for games, graphics grigination
plus VAT

oﬂm‘mam!&l 11888,
Fapulous value 8 £30 505000

Graphics Tablet
technical drawings of designs from = =
128K Ram Pack
oard,

and in colour.

ith plug-in light pen that

and

Transfer your

pad 10 goreen 1D geconds.
gize 50° BQUATS. o2 Simple PUEL
and @areas and S Eﬁﬁl@mmwmwﬁfﬂ’-
: pis VAT

Measures distances
drawings on gorean.
5 plus VAT plus jaE0pEP

—_

Acorn GF 100A Printer
g, dol MBLrix nigh

|
|
" Epson Mxg0 FTill printer Hew mod
ren, graphics 80 or 132 char's par line : lﬁﬂﬁ
. MAB0 olep
Printer Catle (paraliel) £15
« Bl phy



ITherast

NEW SHOP 29 BELVEDERE, LANSDOWN ROAD, BATH
WILL OPEN 47 CHEAP STREET, NEWBURY

IN NEWBURY 67 HIGH E. i?i'ﬂi‘:HTRY
IN SEPTEMBER

QL)
N

LS

(nzzs)j_ #
334659. —

VIDEO MONITORS I Post fo
Al lid obas _ — Ay MICROSTYLE, FREEPOST,
Block/white 3" £80.00 — 29 Belvedere, Lansdown Road, Bath BA] 1FP

Black/whie 12 £65.00 Please send me further details on the
Green Screen 127 £85.00

following, and your special offers:
Amber & £95.00 I J

All Plus VAT

EXTENSIVE RANGE OF
BOOKS AND SOFTWARE
ALSO AVAILABLE
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SWISS HELP

uch has been written about

problems met by ZX-81 owners
during loading and saving programs.
I learned the following three rules
the hard way, after trouble-free
loading since August 1981:

Farst, if the cassette recorder can
run on batteries as well as the main
supply, remove the batteries when
loadingfsaving with the mains
electric supply. The batteries cause
the signal to be very blunt and the
ZX does not accept them.

Second, never store your cassettes
too near the TV set — the TV set has
o magnet in it!

Third, use a casseite-tape head-
cleaner regularly. T very nearly lost
my favourite game because of a dirty
tape head. The signal gets distorted
and is incorrectly transmitted.

I must thank your contributors:
C ] Young for his fantastic Assault
Craft, June 82, Julian Stradling for
his addicrive Patience, August 82 —
my favourite game almost lost — and
vour third contributor on my list
Garry Owens for his very clever
Landscape, Seprember 82. Your
magazine gives me immense pleasure,
and [ shall definitely renew my order
next Spring, whether my Spectrum,
ordered by a pal in England in June,
is here or not.

Mrs Dane Kurth-Rowe,
Busszil,

Suitzerland,

6502 ERRORS

he listing of my 6502 assembler
in Your Computer September
issue contained three errors. The
following lines should read:
50 IF LEFTS (C$ (F),1)="B"AND
LEFT$ (C$(F),3) <> “BIT" THEN...etc.
2540 IF LEFT$(AS(A]L1) ="B"AND
LEFTS (AS{A), 3L>"BIT" THEN... e,
2500 |F D2 >=65535 THEN GOSUB
T20: GOTO 1440
I would also like to point out that
other commands can casily be added
to the assembler in the routine from
line 1410 to line 1640 — for example
a routine could be added to verify
tape saves.
Phifip Horton,
Evesham,
Worcestershire,

DISGRUNTLED

things annoy me: the attitude
l of schools to the computer they
choose, and letters to Your Compurer
from owners of Arom or BBC
machines.

First the educational authorities’
attitude. Where is the logic in
buying a machine such as the Pet at
around £350 when several cheaper
machines could be bought for the
same price? It is obvious rhat the Per
is superior to, say, the ZX-18, But
the idea of computers in schools is o
enable as many pupils as possible 1o
learn something about computers
and programming.

Regrettably the education
guthorities will stll plump for
machines such as the Pet merely
because they are dearer, The reason
for this is simply that the schools are
given a grant for items and if the
grant isn't spent in one year, then
next year the estimate of the grant is
reduced. The simplest, and best,
way for the pupils, is to allow
schools to spend the grant on more
than one machine.

The superior attitude of Arom and
BBC owners would appear 10 be
based on the fact that they have
purchassd an expensive machine.
But these machines have 2 non-
standard language which is therefore
of little use as far as learning to
program is concerned. Whilst
admitting that Atom Basic is very
fast, it is still too slow for Space
Invader games.

G A Bobker,
Bury,
Larncashire,

ZX SNATCHER

waonder low long Mrs Thatcher

had to wait for the Spectrum
that she gave to the Japanese. I
ordered mine at the end of May, and
still there is no expected delivery
date put on my order. So, at least in
my case, Mr Sinclair cannot even
fulfill his promise of delivery 12
weeks after receipt of the
confirmation of the order. With the
prevailing sellers’ market, roll on a
serious competitor to Sinclair
Research Lrd.

I hope Mrs Thatcher did not
receive the computer intended for
me.

Gordon Scorr,
Sheffreld,

SAVING GRACE

hen programs are to be Saved

with new or changed data after
operation, on ZX-81s this routine is
useful. In the example, the Saving
part of the program takes place at
Lines 190 to 210, Line 2 can be
typed in as it reads — no Loader
routine is required in this case:

01 GOTO VAL 100"

02 REM 11626258550040525053685742
55110045385600515267005338464 1
00504 2004352550050620055526857
46514 25600535838484856454 24100
4651000000001 15652435760385542
0 0434840820711 TAN

100 SLOW

110 FOR J=1TO 158 STEP 2

120 LET K =USR 16685

130 LET X$=CHRS PEEK {16525+ .J)

+ CHR% PEEK (18526 + J|

140 PRINT CHRS VALXS:

180 NEXT J

180 PRINT ...

170 IF INKEYS="" THEN GOTO 170
180 REM SAVE PROGRAM

190 LET X§=""

200 IF INKEYS ="S"THEN INPUT X§
210 IF X>""" THEN SAVE X8

Z0IF INKEYS =" STOP " THEN
STOP

993 RUN

YOUR LETTERS.

To Sawve, when the program is
running, press key S. This gives a
string input, into which a program
name is entered. The tape recorder
should then be turned on before
Newline is pressed. Note that, in
this case, pressing Stop will Stop the
program, and any other Control
Lines can be written in after Line
220.
Nick Godeon,
Evemourh,
Berwichshire.

BBC FREEZE

n my opinion one of the most
useful faciliies on the BBC
icro is that while scanning

through a listing, it is possible to
freeze the screen by holding down
Cirl & Shaft at the same time. The
screen will stay in the same position
as long a5 the keys arc depressed,
and Serolling will continue when
they are let go. The other tip is
concerning a fault in the BBC
machine. A command word like List,
or New cannot be put into a program
line, so¢
100 LIST
would give a Syntax Error message.
There is, however, a way of getting
round this, which is as follows:
100 ON ERROR LIST

110 ERROR
This method can also be used for
New.
David Machin,
Longron,
Stoke-on-Trent.

ATARI IDEAS

!t was interesting to see Graphic
recall for the Arari in Your
mputer’s October issue, page 93;
but it requires more explanation.

First, the program as printed does
not draw a rectangle, it draws two
straight lines. The listing here does
draw a rectangle:

10 GRAPHICS 8
16 SETCOLOR 2,2 2:COLOR 1
20 PLOT 20.20:DRAWTO 200,20:

DRAWTO 200,150:DRAWTO

20,150:DRAWTO 20,20

Note that I have added a Setcolor
command 1o provide a red back-
ground. The Color | instruction in
the original program could be
deleted. In Atari Basic, there's no
point in using a Color command
unless you already have a Setcolor
command.

Typing Graphics 1000 does
indeed reveal the disappeared
rectangle, though more by accident
than design.

The Arari uses a Graphics
instruction from 0 to 11 to set the
Screen Mode — colours available
and resolution. In Modes 0 10 8
inclusive the straightforward
Graphics command leaves a four line
text window ar the bottom of the
screen. Adding 16 o the graphics
command removes this window. The
command could be issued as
GR.8+16, or as GR.24.

Now, adding 32 re the graphics
command removes the text window
bur also protects the Screen RAM,
where the image is stored, so that it
is just refreshed. Thus to get the
effect noticed by Tony Gilletr, you
just need 1o use GR.8+ 32,

With regard o the comments
about Get, some readers may be
confused by Com, which Tony
Gillett uses in his Line, but this only
means Dim, which is the preferred
word. In Agari Basic, Get always
returns a numeric value. However, it
is not necessary to assign the value to
a string if a letter is required: Print
CHRS(A) will often do. For
example:

10 OPEN # 1,40, K:":GET

: :II.L:PRWT CHR%$(A):CLOSE

Goodness knows why anyone would
want to do this.

However, it is interesting to find
someone who can tear himself away
from the world's best compurer
game, Star Raiders, for long enough
to look ar Atari Basic. Maybe some
more readers will now send in their

ideas.
Jack Schofield,
Sutton,
Surrey.
REASSEMBLE

ere are four mistakes in the YC

October Spectrum assembler
tables. The corrections are as
follows:

Line 1801 15th item along was:
“D=M": this should be “D@M"":
38th item along was “THG" this
should read “THJ".

Line 1804: last item was “07L"
should be “0L7"
Line 1805: 20th item along was
“TXD": should be “HXD™.
Chris Lam,
Redhill,
Surrey.

SMALL PRINT

have a little advice for your

readers to do with software
adverts, after having been taken fora
ride by a software house.

I ordered three games but got back
two totally different programs. I sent
the packages back two months ago
and have only just got my money
back, after many phone calls and
letters.

My first piece of advice is read the
advert thoroughly, especially small
print — for example, add 50p for
postage and packing and 15 percent.
for VAT. Second, always ring the
company concerned before ordering
the program, making s$ure the
software is still available and not out
of circulation. Finally, ask if there is
a money-back guarantee.

Mark Wilkinson,
Brighouse,
Yorkshire. [}
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Home doctor
needs Vic

EASTMEAD COMPUTER Systems has
released six cassettes in a2 Home
Doctor series. Each cassetre contains
18 programs which give advice on a
variety of sympions and health
topics. Diagnosis is given on most
complaints. The list of topics leads
off with abdominal pains, alco-
holism, backache and bad breath,

The content of these programs has
been prepared by Dr Vernon Cole-
man, author of @ number of books on
home medicine,

The cassettes cost £6.75 each or
£33.95 for all six. They are available
by mail order for the Vic-20 and
ZX-8] from Eastmead Computer
Systems Lid, Eastmead House,
Lyon Way, Camberley, Surrey

GU16 5E2.

Fast Spectrum
16K compiler

SOFTEK'S COMPILER for the 48K
Spectrum enables Basic programs to
run up to 10 times faster than
normal. In contrast to the standard
Basic interpreter which converts
Basic to machine code while a
program is running, a compiler
produces a machine code version of a
Program prior o run tume.

The compiler takes up around
16K at the top of RAM. The present
version can cope with about 80
percent of Spectrum Basic com-
mands. Compiled code is not quite
as efficient as tailor-made machine
code.

The program is available from
Softek, 329 Croxted Road, London
SE24.

NEWS.

-ri

Microdrives break the £200 price
barrier for l_wme mass storage

ALTHOUGH BupDaPEsT Radio
Engineering invented the micro-
cassette disc-drive in 1974 the rest of
the computer world stayed with 5in.
drives or bigger. Now Sinclair, Sony,
and Hitachi are all launching micro-
drives in the next few months and
BATS-NCIL is imperting the Hun-
garian drive.

Sinclair's Microdrive appears next
month, and Sony is selling a 3.5in.
floppy disc to other computer manu-
facturers which will have twice the
capacity of traditional 5.25in. discs
yet costs about £200. Hirachi's 3in.
disc system will be even faster bur
MOre eXpensive.

Bill Musker of BATS-NCI dis-

covered the MCD1 micro-casserte
drive by chance on a trip o
Hungary: 1 happened 10 notice one
sitting on someone’s desk™. He was
convinced that the Hungarian drive
which takes a 3in. floppy-disc pro-
tected by rigid cassette was ideal for
low-cost micros,

Now Commodore wants o use the
drive for the Vic-20, David Briggs,

head of the hardware support divi-
sion says that Commodore is acting
as a caralyst berween BRE and BMB
Computers who will be developing
the system. If tests of the prototypes
prove favourable Commodore will
market a twin-drive 300K system
after Christmas; but Briggs is still
cautious: “The Hungarian company
is 2 rotally unknown factor in this
market."

Meanwhile Premier Publications
has already adapred the BATS-
MCDI for use with the Video Genic
and UK-101. A Dragon version will
be available for less than £200 by the
end of the month from Premier Pub-
licarions. Telephone 01-659-7131,

Painting the Mary Rose made
easy with Spectrum digital tracer

Open sesame for dial-a-game and
electronic mail for £60 from Oric

January's LauncH of the Oric
modem will bring telesoftware and
electronic mail within the budget of
home computer owners. The £60
modem will plug in 1o Oric’s £100
16K microcomputer which was
revealed in October's Your
Computer.

An autodialler for telephones, and
Prestel and viewdata facilities can be
casily added to the modem. Sinclair
had hoped 10 be first on the marker,
but his low-cost adaptor for the
Spectrum will now not be available
till the spring after Oric and
Micronet. Oric's Peter Harding says
“Sinclair will probably copy ours.”

Oric will launch the modem with a
free dial-a-game service which will
allow users to download a variety of
programs at any time of day or night
under a name which could be tempt-
ing providence. Microcomputing

already resembles a pantomime,
complete with wicked uncle, without
Oric calling this facility Aladdin's
Cave.

Peter Harding is enthusiastic
about sending programs down the
telephone wires. “Telesoftware is

going to be the medium of the future
for software.” The combination of
Oric | and the modem will convert a
television into a receiving station
which can display picrures and rext
sent by any other Oric owner with a
phone, for just £160.

Disabled computer enthusiasts now have their own version of the
Spectrum. Possum's system allows the handicapped to direct a light scan
around an indicator panel by using an expanded keyboard or pneumatic
input to select the computer function they require. Detalls from Possum

Controls: telephone 0753- 79234,
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DirecT mepPUT of images 1o screen i
no longer a dream since the release
of a digital tracer for the Spectrum.

The RD Laboratories Spectrum
digitiser consists of an arm which
you use to trace the picture you want
displayed on screen, and software
routines which allow you to change
colours or shade in parts of the
display on screen or to save the
picture as a display file or copy
direct to a printer.

Ar £49.95 the RD Digital Tracer
could save hours wasted plotting in
individual points or lines to build up
complicated pictures. RD)'s tracer
will also work on the ZX-81
although with less spectacular
results. Details from RD Labor-
atories: telephone 0920-84380.

Micronet offers
Prestel for £560

BRITISH TELECOM leads a
consortivm hoping to draw 100,000
micro users into the Prestel network
by offering adaptors for £50 1o £100.
When it opens on January 1, 1983,
Micronet 800 will also provide a
30,000 page database for those
micros linked to Prestel through the
telephone system. The subscription
fee 1o Micronet will be around £1 a
week.

On top of the 200,000 pages of
information already on Prestel, the
service will include buyer's guides,
USET-group ncws, a bulietin board,
magazine features and adwertising,
games and prizes, and an electronic
mail facility. But of greater interest
to micro users will be the 20,000
pages of downloadable software,
some of it free of charge.

At the same time, Prism Micro-
products will supply Prestel adaprors
for the ZX-81, the Spectrum, BBC,
and later the Vic and the Dragon.




Audiogenic is
chess Boss

AUDIOGENIC CcLAIMS that Boss, a
Vic-20 chess game, has triumphed
against programs for the Per, Apple
and Texas TI-99/4. Boss requires a
minimum of 8K memory and costs
£14.99 from Audiogenic, PO Box 88,
Reading, or from most Commodore
dealers.

Epson’s £500 portable could be
the shape of things to come

ErsoN'S PORTAELE computer, the
HX-20, is the shape of things to
come. Within a few years portable
machines will capture at least 40
percent of the microcomputer
market, say the experts.

For less than £500 the HX-20

includes a built-in printer, an LCD
screen and a full-size typewriter key-
board, but weighs under four
pounds. The use of CMOS circuitry
allows 50 hours battery operation
from builr-in NiCad bameries which
can be recharged overnight. Pro-

BBC smashes
the system
MosT BBC MICROS to date have been
supplied with the 0.1 operating
system which cannot support disc
drives. Among its other short-
comings is a bug which causes
occasional problems in saving to
tape and the inability of the R5-423
port to receive data. Now Acorn is
supplying the new 1.2 ROM free of
charge to owners with the 0.1 system
in EPROM and also to people who
buy peripherals which require the
new ROM. Owners with the 0.1
system in ROM will have 1o pay a
replacement fee of £10.

Disc drives for the BBC also need
a disc interface. This will cost £70
plus up to £15 fee for firting.
Acorn's BEC disc drive costs £264
and has a capacity of 100K. A rather
cheaper 163K Conrrol Dara drive is
available from Microware, 637 Hol-
loway Road, London N19. Tele-
phone 01-272-6398,

grams and data can be retained in
RAM when the power is switched
off.

The liquid-crystal display gives
four lines of 20 characters or 120 by
32 dot graphics. It can act as a
window on a larger screem 255
characters wide. Like the Amber
2400, which has the same Epson
mechanism, the dol-matrix printer
uses an inked ribbon to give 24
columns on plain paper.

The 32K ROM containing the

| operating system and Microsofi

Basic can be expanded 1o 64K, while

| another 16K RAM can be added 1o

the 16K present on board. The com-
partment to the right of the screen
can take a micro-cassette drive or
ROM and RAM cartridges.
RS-232C and serial interfaces

l provide for connections 1o a Modem,

disc drive and larger printers. Other
features include a clock-calendar
with an alarm and a four-ocrave
sound generator.

Sord reveals £100 4K colour micro

Now sorD, one of Japan's biggest
computer manufacturers, is joining
the battle for Britain's home micro

| market. Sord describes the £100 M5

as a “‘variety computer” which is

| supposed to be capable of anything

from “playing intellectual games’ to
“data processing”. Software will be

Manchester stages bigger and
better Northern Computer Fair

FolLLowiNG THE SUCCESS of ouf
Earls Court show in April Your
Compurer has organised the
MNorthern Computer Fair to be held
at Belle Vue, Manchester on
MNovember 25-27. Ower 38,000
people, mainly from London and the
Home Counties, visited Earls Court.

The Belle Vue show will give
northern readers an opportunity to
try out the products of more than 80
computer companies. The Sinclair
Village is already fully booked and it
will be even larger than at Earls
Court. The latest in machines and
software will be on show.

supplied on cassettes and cartridges.

The all-singing, all-dancing
machine will have 4K user RAM
plus 16K video RAM, and 8K ROM
with built-in monitor, with full
colour graphics including 32 types
of sprites. The Z-80A based M5 is
about the same size as an Atom with

i

a Spectrum-style keyboard. It should
start appearing in Britain from
January.

Plug-in cartridges for the M5 will
include PIPS, a home version of the
management package which has
helped Sord to 20 percent of the
Japanese marker.

Like a camel the Memic-81 goes a
fong way without refuelling. It
allows you to store a program for
up to 10 years and access it almost
instantly. It uses a CMOS memory
chip and 10-year life Lithium
batteries. lpading a program
requires a couple of Pokes and a
USR call. A 2K versian is priced at
£28.70, and the 4K version costs
£34.45 from Cambridge Micro-
electronics, 1 Milton Road, Cam-
bridge CB4 TUY.
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§ The very first, powerful and
¢ exciting chess game for the
BBC Micro. One thousand
levels of play, plus many
options including setting up
board for chess problems,
saving games on tape elc.
Deals with castling and en

passant.

"% SPACEWARP £9.00
. . SPACEPIRATES ___ £5.50
) POLARIS________ €800
* MULTIFILE ____ £2500
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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.

Southampton rings the changes

Each month in
Southampton the
Southern Gas
Computer Club
meets in the
Corporation HQ.
Many members are
professional
programmers but
Paul Bond finds
they share many of
the obsessions of
the home hobbyist
— from Pac-man
to computer art.

IT 1S REWARDING to discover that we keep
local user groups abreast of developments even
on their own doorsteps. This month's lecture
on new micros included — thanks to our
October issue — the MPF-II, which is marketed
by a Southampton company. Members hope
that the machine will shortly be demonstrated
to them.

Derek Cambray, who gave the rtalk, is
systems programming controller for Southern
Gas — so he is equally at home with an
IBM-3032 mainframe or a ZX-81. This might
lead one to conclude that the club has some
very highly-qualified members, but it would
be wrong to assume their activities are mind-
bogglingly esoteric. Although the core of the
club was formed about six months ago in
Southern Gas's Data Processing Department,

the members stress the club is very much for
the enthusiastic amateur, as well as providing
light relief for those accustomed to dealing in
megabytes. Membership has grown steadily 1o
include those outside the DP section, and
younger users were much in evidence during
our visit.

The club itself is smiled upon by the higher
echelons of Southern Gas management, who
are keen to encourage computer literacy.
There is no stinting on facilities. Not only are
excellent coffee and sandwiches provided free
of charge as well as two rooms, but there is full
access to all the audio-visual equipment
belonging to the corporation’s publicity and
training departments. This means excellent
quality monitors, guaranteed to turn the more
impecunious computernik red, green and blue

Local society news

Computers in the Chilterns

THE RECENTLY-FORMED Chiltern Computer
Club caters for enthusiasts from the Dunstable
and Leighton Buzzard areas. Their meetings
are held in the function room of the Five Bells
pub in Eaton Bray at 7.30 on the second and
fourth Mondays of each month. Telephone
Stephen Betts on 0525-220922 for details.

BBCs in Preston

- PRESTON AREA BBC Microcomputer User
Group is starting a software library and 2
regular newsletter. The library will be run on
a points system, with one point allocated per
pound of purchase price. Members' programs
will be evaluated by the club. Meetings take
place at Preston Polytechnic in Room F2. For
details, contact D Coulter, § Briar Grove,
Ingol, Preston, Lancashire PR2 3UR.

Dublin micros

THE IRISH Amateur Computer Club, recently
formed, wish to hear from anyone interested
in personal computing in the Dublin area and
other parts of Ireland. Contact Martin
Stapleton, 48 Seacourt, Clontarf Dublin 3.
Telephone 331304 or sénd stamped, addressed
envelope to Brendan Haligan, 22 Gormore
Avenue, Finglas South, Dublin 11.

| Hampshire amateurs

THE FAREHAM and Portchester Amateur
Computer Club have recently organised a
referral service and users’ group for the BBC

| Micro. The group meets at 7.00pm on the

third Monday of each month at the
Portchester Community Centre. Contact:
Peter Smith, 23 Sandy Close, Petersfield,
Hampshire. Telephone: 0730-4059, evenings.

with envy, arc available at cvery meeting.

Members are also allowed to use the
company Pets — an 80-column machine with
disc drive was running a script Adventure
game with all the unexpected replies and jokes
that around 96K can handle. Hardware was
varied: two Pets, two BBC Model As, one
Acorn Atom and a Spectrum, which produced
impressive effects on a gargantuan Sony
monitor. On the minus side, an unfortunate
ZX-81 owner spemt much of the evening
failing to load his chess game.

One of the committee members, Andrew
Craddock, had an unusual application for his
Acorn Atom. A bell-ringing enthusiast, he has
developed a program which, via a specially-
built synthesiser peripheral, produces
soothing xylophonic sounds. Since all bell-
ringing 15 based on different permutations of
eight numbers, the Acorn’s job is 1o stand in
for the seven other rope-pullers — the player
provides the eighth note, according to which
style one is playing in. The stvles are named
after counties like Yorkshire, Lincolnshire and
Rutland. Computerised campanology, no less.

Ian Smith, another committee member,
produces the club’s newsletter — a daunting
task well-executed, with the aid of John
Trippick's impressive artwork. He took on the
job because he was a member of two other
micro clubs and, he says *“I couldn't
understand either of the newsletters”.

Three issues have been produced already
and are circulated among a membership of 60.
For the furure, the club's committee which,
apart from Andrew Craddock, lan Smith and
Derek Cambray consists of Charles Dickens,
Andy Harker and Dave Walker, plans to set
up an extensive software library, and to
continue their successful series of lectures on
individual types of machine. If you want to
find out more, contact Andrew Craddock on
Southampton 824496.
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omputer
Challenge

16 colours
professional keyboard
full graphics
real sound

& Sl.lperb styhng e e i
__® Choice of IBK RAM or massive 48K RAM

n'li'l-!;.ﬂl "‘JI'.'

0 Al @ i |l= wh B IFRLT)§
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OTe viewdata compatable graphics
. ® 6 octaves of real sound plus Hi-Fi output
|t I' Centronics printer interface and cassette port

" ® Comprehensive user manual

ﬁiwu:-u. MODEM OFFERS COMPUTER PHON
i ' @ ELECTRONIC MAIL ® TELESOFTWARE @ PREETEL

COMING SOON, TO COMPLETE YOUR SYSTEM: ORIC MICRO-DRIVE DISCS E- SPE]':TI PR[HTER

o

L

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

i Superbly styled, the 57 key layout is based upon computers costing many times more

! J'i an the ORIC, and will help the whole family to learn and understand computing,
M _'J: Pight from day one. The ORIC incorporates an improved version of Microsoft Basic

R, ' for ease of programming and use. for the enthusiasts the computer has faser |

Gaps, explosions, etc. pre-programmed for games use, with Hi-Fi

o utfor incredible effect. The communications Modem will
allow Telesoftware, message sending, and Prestel use.

FOR BUSINESS: The ORIC-1 is the answer to many

| to help your dayto day busm&ss organising and control
1 Inaddition, the ORIC COMMUNICATIONS MODEM will
}WJ allow you to access up to 200,000 pages of Prestel

information, to send and receive ‘electronic mail,

\ \ to book hotels, and fhghts (and pay for them) andto

ik HOW TO ORDER YOUR ORIC-1: By phone:
Juatmng our telesales number Ascot (0990) 27641.
By post: You can pay by cheque, postal order
ACCS BARCLAYCARD — AMEX —DINERS.
(Pleaseallow 28days for delivery).
Money Back if not satisfied.
& Copyright ORIC PRODUCTS INTERNATIOMAL 1982.




Today’s micros offer tremendous opportunities for

colour graphics. You do not need to be Salvador Dali to

conjure up surreal shapes in unnaturally bright colour
any more. Tim Langdell illustrates graphics for the
beginner, from simple shapes to 3D rotations.

HiGH-RESOLUTION Drawing and Plotting is a
feature of the BBC Model B, the Dragon 32
and the ZX Spectrum. Although the BBC
machine has finer definition both the Dragon
and the Spectrum have such built-in facilities
as circle drawing.

Simple plotting

The Spectrum is the easiest to use for simple
Plotting to the screen. You simply envisage
the screen as a matrix of dots 256 wide by 176
high and use a straightforward Plot X,Y
statement 10 place a dot in the required
position. Adding Over 1 to the statement
removes the dot:

PLOT OVER 1; XY

On both the BBC and the Dragon you must
first choose your mode of resolution. The
BBC offers a choice between a 256 by 16
graphics screen, 256 by 320, or 256 by 640.

Once the level of resolution is set, you can
use Move and Plot to place dots, or pixels, on
the screen. Move has the form Move XY and
moves the graphics cursor to the position X,Y
on the screen without drawing anything. Plot

22 YOUR COMPUTER. NOVEMBER 1582

draws using the following, very simple form:
PLOT X,Y.K.

X and Y are the co-ordinates again, but K can

take one of the following values:

0 Move relative to last point.

1 Draw line relative in current foreground -
INK = colour.

2 Draw line relative in logical inverse colour.

3 Draw line relative in current Dackground —
PAPER — colour.

4 Move to absolute position — same 8s using
Move.

5 Draw line absolute in current foreground
colour

& Draw line absolute in logical inverse colour

7 Draw line absolute in current background
colour.

Moreover K can have higher values: 16 to 23
draw the lines as dotted, and 80 o 87 draw

filled triangles. The BBC has many more of

these facilities than the Spectrum.

The Plot command is also used to draw lines
on the BBC, whereas a separate Draw
command is used on the Spectrum. This
allows vou to draw between two points defined
by the last position Plotted and the co-

spmanneahiERE
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ordinates of another point given after the
Draw keyword:
DRAW 128,88

The Dragon does not use Plot, but rather
Set and Pset depending upon which mode of
resolution you have chosen. In low resolution
Set 15 used and in higher resolution Pset is
used. Both Set and Pset have similar forms:
Ser (X,Y,C) and Pser (X,Y,C). The two co-
ordinates of the point to be plotted are inside
the brackets followed by a code number for the
colour of the dot. In BBC Basic this colour is
set with a GCol command just prior to the
Plotting, whereas in Spectrum Basic one can
either set the Ink colour globally or within the
Plot statement itself, so that the colour is only
that of the dor:

PLOT INK 2: 128,34

Drawing lines on the Dragon is done using
Line, in the following form:

RAGON 5%

LINE ({100,100} — (130,135),PSET

The co-ordinates of the line’s starting point
are put inside the first brackets. The ending
point is put in the second brackets. The
statement must then be terminated with PSer.

The Dragon can also draw a box with these
co-ordinates by simply adding a B after the
PSet. Adding BF, moreover, creates a filled
box at those co-ordinates.

More complex statement

The Dragon also has Draw, but this refers to

a more complex Basic statement. Using Draw
on the Dragon you can create a whole series of
dots and lines held within a string. The
following aspects may be included in a Draw
expression:

M = Move the draw position

U=Up

D =Down

L= Left

R = Right

E =45° angle

F =136 angle

G =225° angle

H =315 angle

A = Execute as substring and return

C = Colour

A= Angle

S =5cale

N = No update of Draw position

B =Blank — no Draw, just Move
In many ways this range of options is similar
to the range of values of K on the BBC
machine, plus the ability to define Drawing at
angles to current positions, and scaling a
graphic up or down. A Draw string might be:

10 DRAW ““BM128,96; E25; F25; G25; H25"

This draws 2 square standing on one of its
COrners.

feontinued on page 25)
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Broader horizons

The BBC Microcomputer System

IT A T 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 presant, com-
ments Paul Beverley in the July 1982
edition of Personal Computer World.

The BEC 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 cassette re-
corder, domestic television, video monitor.
disc drives, printers (dot matrix and daisy
wheel) and paddies. Interfaces include
R8423, inter-operable with RS232C equip-
ment, and Centronics. There is an B-bit
user port and 1MHz buffered extension bus
for a direct link to Prestel and Teletaxt
adaptors and many other expansion units.
The Econet system allows numerous
machines to share the use of expensive
disc drives and prnnters.

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

A feature of the BBC Microcomputer which
has attracted widespread interest is the
Tube, a design registered by Acom Com-
puters. The Tube is unique to the BBC
Microcomputer and greatly enhances the
expandability of the system by providing,
via & high speed data channe! for the addi-
tion of a second processor. A IMHz 6502
with 64K of RAM will double processing
speed; a Z80 extension will make it fully
CP/M*™ compatible.

The BEC Microcomputer is also at the
heart of a massive computer education
programme. The govemnment has
recommended it for use in both primary
and secondary schools. The BBC 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 £398 has 32K of RAM

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

“Meodal A has a limited range of interfaces but can be
upgraded to meet Model B

=*CF/M is a registered trade mark of Digital Ressarch.
The BBC Micmocompuzer i designed, produced and dis-
tribused in tha UK by Acorn Computess Limited




fcontinued from page 23)

Both the Dragon and the Spectrum can
draw circles with a single command; the BEC
cannot. For the Spectrum, a simple Circle
X,Y,R is needed, where X and Y are the co-
ordinates of the circle’s centre and R is its
radius. The Dragon’s statement is a little more
complex because it makes allowance for
drawing ovals and only parts of circles. It has
the form

CIRCLE (X,¥],R.C,HW.5,E
where X and Y are the centre’s co-ordinates
again, R is the radius, C is the code of the
colour to be used, HW specifies the height/
width ratio, S specifies the starting point of the
circle, and lastly E specifies the end point of
the circle.

The Spectrum attains partial circles and arcs
by using its Draw command in this manner:
DRAW X.,Y,Pi
This would draw a semi-circle. Spectrum
owners might like to try this brief program by

Andrew Glaister:

PLOT 565,27: DRAW OVER 1; 120,120,584 3*PI
This single line actually produces quite
amazing results which are peculiar 1o
Spectrum Basic’s Over and Circle drawing
facilities. Over, on the Spectrum, operates
exclusive Or printing to the screen, and this is
also available on the BBC machine.

The Dragon 32 is the only machine of the
three with a Paint command. This works by
simply stating the starting point of the
Painting process, the colour of the Paint and
the colour of the line where the Painting
should end.

For those with a Dragon, program D1 uses
both the Paint and Get/Put features.

Get and Put are Dragon commands which
can come in very useful for fast-moving games
and animation. They Get an area of the screen
within a box, defined by co-ordinates X and Y,
and Store the points which make up that box
in an array.

This array can then be put back anywhere
else on the screen. The BBC machine has such
fast Basic that it can attain similar results by
simply Plotting or Printing user-defined
characters on the screen.

The Spectrum however, has neither the
Get/Put facility, nor the speed of the BBC
machine. In trying to speed up graphics in
games it is worth trying to put the characters
into a string on the Spectrum, and then
Printing the string at progressive positions on
the screen.

The alternative on the Spectrum is the Poke
1o the screen, bur this can be difficult due 1o
the way the screen is mapped.

The first byte of each character position on
the first eight rows is Poked first, followed by
the second byte, and so on until the characters
in the first eight rows are complete. Then the
next eight rows are done in the same way, and
finally the bottom eight rows.

The Dragon can perform fairly smooth
graphics using its Get and Put instructions.
Here, for instance, is a program which Gets a
circle in the upper lefi-hand corner of the
screen and Puts it at intervals across the
screen, clearing the screen between each Put.
The fairly smooth motion of the Dragon is
illustrated in program D2.

The Spectrum is slower than the other

machines, and short of machine code you will
have 1o resort to tricks to portray moving
graphics.

For instance, if yqu have two objects moving
on the screen ar the same time — a laser beam
or bullet speeding toward a spacecraft for
instance, then you would be advised to
determine the speed of the spacecraft — when
no firing is occurring — by the length of an

the character you are displaying, say, an alien
created with user-definable graphics. Then
Poke the first byte into the first location of the
display file, 16384, followed by the next byte
Foked to the location 32"8 bytes further on,
and so on through all eight bytes. Then Poke
these locations with zéro 1o wipe the character
off, and go on to Poke the same eight bytes
into locations 16385, 16385+(32*8), and so

SPECTRUM

Program S1.

5 DIM Xi4) : DIM Y(4)
10 PLOT 128,88 :
20 FOR A=1 TO 4: READ X{A): NEXT A
30 FOR A=1TO 4: READ Y{A): NEXT A
40 DATA 20,20,—20,—20 L
50 DATA 20,0,—20.0
B0 FOR A=1T0 4
70 DRAW X{A), Y(A)
B0 NEXT A
90 DIM Hid): DIM Vid)
100 FOR B=3 TO 50 STEP 5
110 PLOT 50 +B.88
120 FOR A=1T0O 4
130 LET HIA)=X{A)*"COS (PI/B)-Y(A)
*SIN(PI/B)
140 LET ViA) =Y {(A)"SIN(PI/B) + X({A)
“COSIPI/B)

150 NEXT A

160 FOR A=1TO 4
170 DRAW H{A),VIA)
180 NEXT A

190 NEXT B

Program S2.

5 OVER 1 .

10 PAPER 5: INK1: BORDER1: CLS
20 LET X1=RND"255

30 LET Y1=RND*175

40 FOR X =0 TO 255 STEP 0.8

50 PLOT X1,¥1: DRAW X—X1,— Y1

B0 PLOT ¥1,Y1: DRAW X—X1, 175 —¥Y1
70 NEXT X

B0 FOR Y=0TO 175 STEP 0.8

90 PLOT X1,¥1: DRAW —X1, Y—¥1
100 PLOT X1,¥1: DRAW 256—X1,Y—Y1
110 NEXT Y

overall delay loop. When the laser is fired, the
delay loop slowing down the craft should be
decreased and the travel of the laser arranged
to take its place.

Craft and laser

Thus the movements of the craft and laser
would interchange rather than having the craft
stop every time the laser fires. Even this
method, though, cannot allow you to create
very complex moving games on your
Spectrum, although you can Poke to the
SCreen.

First define the eight bytes which make up

on. You will find that this allows you to create
faster-moving graphics, although your
character will appear to scroll into and out of
existence.

Holding the graphics information in arrays
can also be recommended for the Spectrum.
Using control characters in such strings allows
creation of very complex figures which would
otherwise take several lines of Basic.

The Dragon lets you add either Sor Rto a
Draw statement in order to scale the drawing
up or down, or Rotate it about a given angle.
You can imagine how useful this is if you want

fcontinued on next page)

YOUR COMPUTER, NOVEMBER 1982 25



feontinued from previous page)
a plane to bank toward you and grow in size as
it does so.

Neither the BBC nor the Spectrum has these
facilities but simulating rotation is not too
difficulr. It involves the realisation that, given
any set of co-ordinates, X and Y the new co-
ordinates will be:

New X = Old X "COS a - Y(old) *SIN a
New Y = 0idY *SIN a + X(old) *COS a
where a is the angle you are turning the shape
through. Program S| is an example written in
Spectrum Basic but easily translatable to the
BBC machine.

Rotating shapes

This draws a parallelogram in the centre of
the screen, then draws various rotations of the
shape on the left-hand side. Unfortunately, in
Basic, this routine is rather slow compared to
the Dragon’s built-in features, and not much
use in games involving motion of any
appreciable speed.

The simplest way to produce impressive
graphics on the machines is to use some quirk
of the way the machines does something. The
one-line program for the Spectrum is a very
good example of this. Another is the moiré
kind of pattern that one can quite easily obtain
on any of the three machines using their line-
drawing facilities. Program 52 is a version for
the Spectrum. A multi-coloured version of this
can easily -be created by adding Inks to the
Draw starements.

Three-dimensional graphics are possible
quite easily on each of the computers. An
example for the Spectrum is shown in figure 1
but almost an identical program could be
written for the other machines.

You can try Plotting different functions by
changing line 60. In this example the function
is:

FN A(T)=30°SIN T/12,
where T=S0R (X*X+Y*Y)
You can also vary the resolution of the Plot by
changing the value of R in line 30. This can be
anywhere between about 2 and 10. With
R =10 the Plot will take about 15 minutes, but
at resolution 2 it can take several hours.

Figure 1. Spectrum three-dimensional graphics.

5 REM 3-D

10 BORDER 1

20 FOR X=-100 TO 100

30 LET R=10: LET J=0: LET: K=1

40 LET V=R*INT (SOR ({10*4) -X*"X]/R)

50 FOR Y=V TD -V STEP -R

60 LET Z=INT (80 +30°SIN ({SQR
{(X*X+Y*YNN2) -.7*Y)

70 IF Z<J THEN GOTO-110

B0 LET J=2Z

80 PLOT X +110,Z-15

100 LET K=0

110 NEXT Y: NEXT X

Figure 2. Rotating balf for BBC.

ROTATING BALL:

10 MODE 1

20 PROCBALL (110,640,572,1)

30 REM CHANGE ALL COLOURS TO

BLUE

40FORX=1T0O3

50 VDU 19.X,4:0;

60 NEXT

70 A= INKEY (10)

80 REM ROTATE BALL
WDFORX=1T03

100 VDU 19,X,7:0;

110 § =INKEY (10)

120 VDU 19,X 4.0;

130 NEXT

140 GOTO 90

150 DEFPROCBALL (S%,%%,Y%,C%)
160 VDU 29,X%;Y %:;

170 MOVE 0.5%

180 FOR A =0 TO 20°PI STEF 0.2

250 PLOT 85,X%,0
260 NEXT
270 ENDPROC

Figure 3. Fireworks for BBC.
FIREWORKS:

10 MODE 2

20 FOR G% =0TO 20

30 GCOL 0, RND(7)

40 PROCelipse (0,500,120 + RND(30),
600 + RND({200),
SGN(RND}*({RND(100)),2}

50 NEXTG%

60 FOR G% =0TO 20

70 GCOL 0, RND{(7)

B0 PROCelipse (0,750,120 + RND{30),200 +
RND{50), SGMN(RND)*(RND{150)),7)

90 NEXTG%

100 GOTO160

110 DEF PROCelipse (X%,Y %, L%,
XR%,YR%,5%)

120 FOR T% =0 TO L% STEP 5%

130 PLOT 69,100 + SIN(RADIT%))
*XR% + X%,COS{RAD({T %))
*YR% + (Y% —YR%]

140 NEXTT%

150 ENDPROC

160 FOR A% =900 TO 1000

170 GCOL 0.7

180 D =400 + RND{1000)

190 PLOT 69,D,RND (1500)

200 NEXT

210 FOR A=1 TO 1000

220 GCOL 0.2

230 PLOT 69,100°SINAA

240 NEXT

190 SA = SIN(A)

200 Q% =1+(1+A/PI"2)MOD 3
210 GCOL 0.0%

220 IF SA<0 THEN GCOL 0,4-0%
230 X% =S%"SA"COS(A/40)

240 PLOT 85,X%,S % "COS{A)

DRAGON

The Dragon Draws rather spikyv-looking
circles in one of its modes, but even this can be
used to advantage. Program D3 makes a kind
of lace pattern. A rather nice spiral cobweb is
created by D4.

The BBC machine has a unique facility in
that by drawing a series of curves or lines in a
variety of colours and changing each of them,
in turn, into one other colour, an impression
of movement can be given.

Combining ideas in the creative
graphics package for the BBC by John Cownie
it is possible to create a ball which appears to
spin in mid-air, See figure 2.

In fact, the three colours involved have all
been designated as blue, and then selected
colours redesignated as white, and back to blue
again, in sequence, to give the appearance of
movement,

Finally, this month’s cover was drawn on
the BBC. Essentially several partial elipses
were drawn turning left or right equally
frequently, see figure 3.

Line 40 contains all the parameters which
are passed to the procedure for the large spray
and line 80 passes the necessary data for the
smaller spray. Lines 30 and 70, by the way,
create the random colours involved. =3

fwo

Program D1,

10 PCLEAR 4

20 DIM X (25,25)

30 PMODE 3,1

40 PCLS

50 SCREEN 1,1

60 CIRCLE (128,90),25

70 PAINT {129,91),2.4

80 PAINT (129,92),3.,4

90 GET (98,85) —(128,105),X.G
100 PCLS

110 FOR Y =1 TO 200 STEP —1
120 PUT (Y,85 —Y/5)—1Y +55,106 —Y/5),

V,.PSET
130 NEXT ¥
140 GOTO 140

Program D2,

10 PMODE 3,1
20 PCLS: SCREEN1, 1

30 DIM X(20,20)

40 CIRCLE (20,20),10

50 GET (10,10)—(30,30),X

60 PCLS

70 FOR A=1TO 500 : NEXT

80 FOR Y = 10 TO 100

90 PUT (Y +10, Y +10)—(Y +30, Y +30),X
100 PCLS : NEXT

110 GOTO 110

Program D3.

10 PMODE 31
20 PCLS: SCREEN 1,1
30 FOR X =1 TO 240 STEP 10

40 FOR ¥'=1TO 170 STEP 10
50 CIRCLE {X,Y),10,,1,.3,.8
B0 NEXT XY

70 GOTO 70

Frogram D4,

10 PMODE4,1;PCLS: SCREENT1,1

20 X=1.08: ¥Y="50

3DP=0:Q=10

40 Q=X"Q: T=P"Y: P=P+2

B0 T=P'Y/60

60 A=0Q"COSI(T)+130 : BE=0Q"SIN(T] +80
70 LINE —iA,B),PSET

80 IF A>150 OR A<0 THEN 100

80 GOTO 40

100 GOTO 100
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- BIG SIZE 1615 x 1134" (A3) 100 pages.

J&mﬁﬁ """ i@ Tracing Paper to overlay and copy.

=

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

Every Print Pesition
numbered (704items)

' 20

It willimprove your ZX SPECTRUM graphics
in wa?r: you wouldnt believe posgibalgr

Your new ZX Spectrum is literally packed with sophisticated graphics, And for ZX users (whether Spectrum or ZX81) we still market Printer
Colour. High resclution, Plot. Draw. Circle, Border. Ink. Paper Colours.  Paper at £| less than Sinclairs!
User-defined characters to name just a few! ' Why not write and place your order today! Graphics can be a very
That's why we have packed the new Spectrum Print 'n’ Plotter jotter serwous subject Print ‘n” Flotter products can make it easier . . . and
with every facility 1o exploit your graphics to the ful petter in a hundred ways you never thoupht possibie: P
After the first few weeks of “'playing”’ with your computer you will want y ;
1o get down to serious programming and planning in which prnfﬁmona‘ :
fogkmg graphics should play a major part. W IXH# Film & I Printer
YWhat betlier way 10 wors il cul Than with g Prni 'n’ Piotler jolier? = = S eGn i e —
: , : ; . el |
The professionai pad = Wemmen

Print 'n’ Fiotter is not just another programming pad.

ust loiok at the specifications

BIG SIZE 1644" » 11347, 100 Pages — 50 Print Grids and 50 High
Resolution Plot Grids

Printed on high-quality tracing paper, enabiing you to overlay the pages
for direct co-ordination between PRINT and PLOT or 10 copy from
llustrations, maps, charts, photos et

PRINT Gnids show all numbered co-crdinates for the 704 screen
positions, plus INPUT lines

PLOT Grids show every numbered co-ordinate for the 45,056 Pixels!

kach pad contains 600 user-definable prids for use with the BIN n, POKE
SR a" function

And the whole thing is fully bound with fly leaf cover and complete with

SPECTRUM Demo Program wr

L,
!

IX Graphics

The simple way to get serious

Spectrum Graphics can become very complex, so before you start to
program the best way 1 1o work it out on a Print 'n Plotter and save afl
those errors!

Take for instance the common CIRCLE. With a Jotter you can establish
the exact screen location for the centre in seconds, and 1t will stop you
running out of screen because of a too large radius. Working our DRAW is
similar: pre-determine DRAW lines and PLOT positions before you start. |

An lustrated heaflet s sent with all orders.
If you reqiure a copy before ordering
wirile @nclosing a first class stamp

To: Print 'n” Plotter Products ( y ), |19 Borough High Street, London SE

M : { Please forward me the followng products
With a jotter you can buld-up graphics using every facility with a direct zxgpFCTRUm o7 T,“»f.;,p@ i .-,‘ sach
co-ordination between each, ZX81 JOTTERS @ £3.50 each
For instance, correct PLOT OVER or PRINT OVER positions will be easy ZXE! PLOTTER FILMS @ £2.25 each
“GRAPHICS PROGRAMMING MADE EASY ™ MANUALS @ £1.50

with 3 jotter

[ ]
[

PACKS OF ZX PRINTER PAPER (5 ROLLS) @ £10.95 per pack
ZX SPECTRUM DEMO CASSETTES @ &0p each.
PLEASE NOTE ALL PRICES INCLUDE POST, PACKING AND VAT FOR
LK. DELIVERIES (Overseas should add 25% for addiional Surface Mail)
Remittance enclosed payable to Print'n'Plotter Products.
Please bill my Access/Barclaycard/Visa/Mastercard No: —

B e o o e

L i

See the show for just 60p!

To demonstrate the graphic possibilities with the SPECTRUM JOTTER
we have produced a cassette-based Demonstration program for only 60p
(inc VAT and P&P). Why not send for a copy. or order it together with
your |OTTER?

Just part of a range of ZX products

The Spectrum Jotter is. of course, an upgraded version of our popular
ZXB| Prnt ‘n’ Plotter Jotter and Film. For ZXB| owners these are available
by direct mail or through a growing number of retailers and compshops.

The ZXB1 Jotter isa |00 page Graphics pad that exploits to the full the l Address:
graphics facilities of that migro. ZX81 Fim s a matt film version of the l
jotter which is re-usable and ideal for ‘copying’ graphics

Our manual: " ZX Grophics programming mode egsy” explains everything |
you need 1o know about using the ZXB| products. and when used in

[l

Mame:

Foar Prast s’ Plaiter produdns are vidable “over the counied [rom the lalowwg roetiicrn » Specubu branches of I

COnMUNCTION with the Spectrum cassette will prove 1o be the defimitive W H ek ® Buller Maes SRap Streatham ® Marawiis Ledeizes # Duasy’y Bookiulen Losdon ECT ® Georges
wde 1o the 51 -b.gr- I Bomsnrap Bransl # Aho repressied o U S A Canada wed Sourk Afinc
g e Wt (st fek e — e T G S e T S e m— e — —
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Another day,
another planet,
another micro
— but the Ace
is so fast that
even Bill
Bennett had to/
switch into
hyperdrive to
review it.

THE JUPITER ACE is a radical departure from
the mainstream of microcomputing, and could
prove to be the start of a very important new
trend. Rather than accepting the prevailing
wisdom, Jupiter Cantab designed the machine
around the Forth language. In a way, this
makes the Ace a breakthrough — it is both the
first mass-produced home computer not 1o use
that tired old lady of micro languages, Basic,
and is also one of the fastest micros ever made.

The speed element is vital; it is more or less
the justification for using a hitherto arcane
computer tongue. But speed is not the only
advantage of Forth, or indeed of the Ace. It
has that all-important feature; structure.
Structured programming is definitely the

28 YOUR COMPUTER, NOVEMBER 1882

“coming thing”. It is preferred by beth
educationalists and professional programmers
alike, and leads me 1o another fashionable
computer buzz-word; portability.

Major differences

Portability is an important conception in
microcomputing. Put simply it means the
ability of one computer to run a program
written for another, taking the hardware
differences into account. Forth is highly port-
able. Providing the relevant hardware derails,
such as screen and memory size, are taken into
account, any program written in Forth should
run on any Forth system.

Programming in Forth is so fundamentally

different to programming in Basic
that some people prefer not to
call Forth software “programs”
at all, It is important to discard
all your current ideas abour
programming before you start
with the language Forth.
When writing a Basic
program, it seems quite normal
to think of the control passing
through program lines. These
lines are like rails along which
the control runs, complete
with loops and Goto jumps. The control path
is often difficult to follow even in your own,
short, well-documented programs. Imagine
trying to sort out someone else’s epic and
rather badly-documented program, which they
quickly wrote in the middle of the night. This
just does not happen with Forth, because each
little section of code is debugged as it is
written, and the control path does not really
exist as a concept.

A Forth system contains a set of words,
called a kernel in some implementations. On
the Jupiter Ace they are referred to as ROM-
words, because they are in the machine’s 8K
of read-only memory. These words act on
whatever number is on the top of the stack,
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which is the area of memory that the system
plays with.

The best way to think of a stack is as a pile of
plates. These plates are the numbers. Plates
can be added to the top of the pile at any time,
but only the one on the top can be worked on.
This is a much more convenient way of
managing the memory than using addresses,
though with Forth it is still possible to define
variables and constants.

Using Forth

Each word in the ROM-word set can be
thought of as a call o a machine-code
subroutine. Usually any value sent into a
subroutine is called a “parameter’’. In Forth
the relevant parameters are those numbers at
present on the top of the stack. For example:
plus i1s a Forth word — written + — which
adds together the two numbers at the rop of
the system stack, and then puts the resulting
number in their place. Thus, on the Jupiter,
when you input

2 ENTER the screen shows 2 OK
3 ENTER the screen shows 3 OK
+ ENTER the screen shows + QK
. ENTER the screen shows 5 OK

il H

The command prints out whatever is
currently on the tup of the stack. For conven-
ience I will call this “dot”. We can think of the
numbers 2 and 3 as parameters sent to the plus
routine, and the resultant value 5 as the
parameter sent to the dot routine.

As soon as a Forth word is entered it is
obeyed. A number of words can be entered at a

time. For example, our example could have
been mmput as:

23 + . ENTER
The result 5 is printed immediately at the
cursor position. It 15 very important 1o
remember to put a space between all Forth
words or numbers as they are entered.

Forth really comes into its own when users
start to define their own words. This is very
simple to do. New words are formed by com-
bining words already defined, and in some
cases using numbers which are placed on the
stack. For example, to write a word thar will
add two numbers together and then print out
the result, we shall use the name Plus:

: PLUS + .: ENTER

The colon at the beginning indicates that a
new word is being defined. What follows it —
Plus in this case — is the name of that word.
We input the + and . to tell the computer that
these are the Forth words which go to make up
our word, Plus, and the semi-colon at the end
closes the definirion.

Once a new word i defined it appears on the
top of the vocabulary list. The vocabulary
initially contains the 140 ROM-words, and,
the top word in the list is Forth. This merely
indicates that the words below it constitute the
main vocabulary. The Forth word VList
makes the machine print our a list of all the
words in the vocabulary, including all the new
Ones.

It is possible 1o define the same word twice.
If, having typed in the word Plus as I des-
cribed you decided that you wanted to change
it so that the screen cleared first, you would

have 10 use the editor. Enter the following:
EDIT PLUS,

and up comes the previous definition of that

word, laid out thus;
: PLUS
+

The word CLS — clear screen — would
need 1o be added before the word +. This is
done by moving the cursor to the position
where the extra word — or words — are to be
inserted and typing that word in. The cursor-
control keys are the 5,6,7 and 8, used in the
same way as on the ZX-81.

Once the word has been changed to the
corrected form, typing Enter now places that
word in the vocabulary. If at this stage you
type VList, vou would find that there are two
versions of the word Plus in the list. The
computer would always execute the second
version, leaving the first for dead. This makes
debugging software incredibly casy because
any incorrectly-defined words can be tested as
tiiey are entered and continually hacked about
until they reach a correct form.

Because all previous attempts at the same
word are kept in the dictionary, you can return
to these at any time. When the definitive
version of the word has been created, you can
save memory space by deleting with Replace
all the intermediate attempts.

Unlike most implementations of Forth, the
Ace has a substantial level of error-checking.
For example, the stack will not overflow. It is
also made more powerful by the ability to
¢ Mlefific words without the system crashing.

However, should you require yet more
speed than normally available, there is a Fast
command. This does away with the error-
checking, so it is wise to use it only when a
program is totally debugged. It takes the
computer’s speed up to about 90 percent of a
machine-coded program, bur it does disable
the break key.

At an end-user price of £89.95, the Jupiter
Ace is an excellent way of learning an
important new computer language. It will
have a special appeal to those who feel that
they have now grown out of their ZX-8ls,
especially as far as Basic programming is
concerned. It will also be a Godsend to those
who want the speed and economy of machine
code but cannot grasp its principles.

Fast machine

The Jupiter Ace comes in a white plastic
case, not all that dissimilar in style to the now-
defunct ZX-80’s horrible box. It is undoubt-
ably the machine’s worst feature, and the cost-
cutting that has been done here could turn out
to be thar ha'porth of tar that spoilt the ship.

The printing on the case is in a matt-black,
broken only by a series of red lines. These red
lines are obviously the microcomputer world’s
equivalent of the “go-faster” stripes that

fcontinued on page 31)
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Ifyou’re enthusiastic about microcomputing, sooner or laeryou'll ask
yourself the guestion _. . "whene da lgo from here ¥

How BASICARE build imto a

This is pamiculary true ifyou own a
microwath imuted expansion and
narcwane penpheral opnons . . . ke
the 28|

INOW VOLIr QUesTIon can
be answered inthree
shortwords:

BASICARE MICRO
SYSTEMS

BASICARE are the
INVENIOS, CEVEIOPErs and
manufacturers of a totally
LINIQUE MICTOCOMDLUEING
upgrade systern

It's he sort of system
others have dreamed
M ahout. . aseniesof
SEparate moduies that
perform a whole range of microcomputing fUNCHons
that simply [and finmiy] stack together

Ifyou'reconfused . . . dortbe . .. youonly have to think of itin terms of
the way Hi-F equipment has evolved

You buy the harchaane you 'want and add 1o the systeml Each module
may have a separate function orintegrate funcions. And when you want
more ., .. you add morel

In short you can develop a whole range of hardware options that fit
together to form a complete package . .. “"Computing” in the real sense
of the word|
Andwhat a package!

Apart frorn it's good looks and stability under working conditions
BASICARE MICRO SYSTEMS offers a fantastic range of micro options for
ZXBI users

Of course, such a system needs a staing point from

Look at the choice you have:

PERSONA — An interface module o enabile arn ORGANIC

MICRO 1o grow onthe 2581

MINIMAP — A memon) mapping devce o extend the address space of the
ZXB| from &K byvtes o 1 M Dytes.

RAM 08 — A low cost, Iow DOvver memony expanclabile frorm 2K 10 8K

RAM 16 — 156K Add on memony a remarkabiby iow cost

RAM 64 — ATRLE 63K Adkd on memony

DROM = Lina iow powsr marmofy Sacked by ischargeable bateny fornon-
volatiie stoaqge of prograrms and data

TOOLKIT — Amodule fully socketed 1o Lake L 0 BK byies of utilines in
EPROM/ROM

PERICON a — A generl purpose. wser programmable device pronading 24 nes
of mpLt/outpUE

PERICON b — 24 lines of heawy duty output to acoess and contnol the outside

world “Azspace islimited o
PERICON ¢ — A modude 10 dfve 80 column panterwith descrite BASICARE
Centronics type paralls! interface Products, we
. i [% T
USERFONT — Liser definabie characters available B
for RAM 08 DROM and TOOLKIT brochure . . .
e - el 1 send for it
_,,?l cou rs€, there's lots more BASICARE Modules ferctosing stamp plcate).

wunder development including joysticks, EPRCM

Programmet Floppry Disc Contralier and much mone,
BASICARE is the sor of system that GROWS

wWhien you grow .. . and remermber when you

change your micro, youwill be able to change (o

a PERSONA, unit 1o suit your new eqguipment]

inshort, BASICARE will serve you |
forever...no matter
how big you want to grow!
BASCARE AT B WS TENS v sl By rri] derrpiy Dyr iro b tow Ly o e wiesh cherpue
P e o B L angd PE P et Cea, yras e | s st e
I M.
A RITHA rrrrer—
FERSOMNAS @ IB0IF CROniix) 8 3950
AMNBAAT o ET35.95  MOOLKIT @ E2T-20

which toexpand. The heart of BASICARE S systernis a
unique computerinterface which we call PERSONA, -
This one unit simply plugs into your 2XB1 without
modification and acts as the “brains” of thewhole | -
operation
Thereafteryou choose how you want o expand

your micho By Simply plugging-in mone modules

HAMES 7023 FERCONC 6 E41.73

BASICARE pismdonices v
ACk] ¥ ior RAME & £6.50, A1 % ke DROAM i £7.50

ARl irsciusde VAT, postage and pasckdng bn the

[Cnrreas allow ot least 15% for surfasce mail].

R uockny o BASICARE MW ROSYSTENVG LTD. D'y

BALE (] & £24.50 FEROMNA @ £T7.90
BAMIG D E26.T5 FEMCONE @ €375
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(continued from page 28)
teenage car owners sport to make their old
Ford Cortinas look a little slecker.

The truth of the matter is that the Jupiter is
very fast. The manufacturer claims that it is
the fastest microcomputer in this quadrant of
the galaxy. This has a lot 1o do with the
rapidity of the Forth language, but some of the
credit has to go 1o the Z-80A processor which
nips along at a rate of knots — 3.25MHz to be
precise.

Speed implies heat, bur there is not much
danger of the Jupiter overheating, or at least a
sight less danger than some machines, because
inside thar flimsy plastic case is plemiy of
breathing room and what is more, the case is
better ventilated than that of the ZX range of
COmpuULers.

internal design

Sinclair cognoscenti will smile when they
peer inside the case and see the heatsink. |
often wonder why they are such odd shapes —
could it be they were designed by Picasso?
Comparisons with the Sinclair machines will
incvitably keep cropping up, because the
designers of the Ace were, until recently, in
the employ of Sinclair Research and so take
some of the credit and blame for the ZX
Spectrum.

Apart from the gross departure of choosing
the Forth language, the design is fairly
standard. Sinclair owners will find much
inside the Ace's case that is familiar to them.

The keyboard closely resembles that on the
ZX-81, both in the number of keys and their
layout. But rather than having those horrid
little squares that you have to struggle to push
down as you program, the Ace uses a rubbery
“moving-key” design. Personally I find it is a
little like shaking a dead man’s hand. The keys
do at least have the advantage of being
readable — that is, there are none of the
Spectrum’s red words which you can only
track down using special spectacles.

Another small mercy that we can thank
Jupiter for — or Zeus if you are Greek — is
that there is no single-keyword entry to
contend with. However, the designers
probably did not abandon it for any good
reason, but merely because the infinity of
word names available to Forth makes it
impracticable.

There are also some significant advances,
For example, there are both upper and lower-
case letters. It is also possible for the user to
define his own character set — in fact by doing
50, some reasonably high-resolution graphics
are possible. In this way the graphics of the
Ace remind me of a non-colour Spectrum. In
normal mode there are 32 character positions
across the display and 24 down.

In the Plot mode, there is a resolution of 64

by 48 points — not exactly high resolution. If |

you are prepared to play about with the
character definition then this increases to a
respectable 192 by 256.

The operation of the word Plot is like the
other Forth words. The top three numbers on

CONCLUSIONS

B The success of the Jupiter Ace will
depend on the machine-buying
public’s acceptance of another
microcomputer language.

BThe machine’s development is
certainly a brave gamble on behalf of
its manufacturers.

B it will be of great interest to scientists,
those with control applications, ZX-81
machine-code fans, educationalists
and pn}fa&ﬁiunal programmers who
feel they cannot ignore the language.

B Home-computer users who have
progressed beyond the beginner
phase will like the language and the
price but may balk at the lack of true
high-resolution and colour graphics.

the stack are the parameters which are passed
1o a machine-code routine. At the top of the
stack is a number which describes how the
point is to be drawn, and the next two give its
screen location.

Probably the biggest advantage of the Ace’s
picture quality over the ZX-81's is that the
Ace has a rock-steady black screen on which
any printing appears in white: the ZX-81 does
the reverse which is not a natural way for a
computer to behave,

The two machines certainly have a good
deal in common, apart from the designer. The

review machine did not have a power supply.
That was no problem because I used the
Sinclair Research one, which worked
perfectly.

The user port on the rear of the Ace, closely
rescmbles that on the Sinclair machines. It is
not difficult to justify this as there are not
really many ways of presenting the Z-80 lines
at the edge of a board. Any device that
connects to the rear of a Sinclair computer will
snugly fit on the back of the Ace. All that is
needed 15 a special cable that unshuffles the
lines.

It will probably take a few months at least
for a budding Forth programmer to need more
than the 3K of user RAM that comes as
standard with the Ace, but should you ever
require more, the Sinclair 16K RAM pack will
fir the bill.

Forth was originally designed as a control
language, and the Jupiter Ace makes a fine
control computer. In fact, this may become its
eventual role. There are two words, In and
Our for controlling the data lines. Put the Ace
together with any of the available add-on
hardware designed for the Sinclair, and you
have a powerful control system.

The way forward

Other features available on the Ace include a
speaker, which can operate right across the
audio range. But, like the Spectum’s, it is very
quiet. It is controlled by the ROM-word Beep,
and can be manipulated very casily by the
language. Again, Forth is ideal for this kind of
programming, and musical sequences are
among the easiest things to write on the Ace.

There is also a quartz timer, which doubles
as the system clock. This can be accessed from
Forth and has a number of possible
applications. The timer sorts a number in four
bytes,from 15403 1o 15406. These can be
extracted by use of the fetch word, written as
@. I expect the most common use for such a
facility will be in the timing of responses and
in the generation of random numbers. Here is
a very crude random-number generator:

: RAND 15403 @. ;

Perhaps the way forward for the Ace is best
indicated by the other port at the back of the
machine. It takes the video lines out from the
main card. Eventually it will be used for a
colour video generator. ]
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HARD COPY FOR M

Inexpensive printers for
home computers were
comparatively rare until
recently. Simon Beesley
takes a hard look at hard
copy for the BBC Micro,
Dragon and ZX machines.

UNTIL RECENTLY the Sinclair ZX Printer was
unchallenged as the only low-cost printer avail-
zble for micros. The Vic printer costs £230
and the cheapest printer for machines with
R.5-232 and Centronics ports is the Seikosha
GP-100 for around £180. This prints an
80-column line and has full graphics capability
but its price would probably be thought pro-
hibitive by most home users.

The Amber 2400 costs £80.44 and can
compete with the ZX printer on the same
terms. It can be used on any machine with
serial RS-232 or parallel Centronics ports.
These are present on the Dragon, the Atom
and the BBC. An RS-232 cable for the BBC
Micro costs £6, parallel cables cost £11.44.
Amber Controls also supplies an interface and
cable for the ZX-8] and Spectrum at £21.85
and for the Vic-20 at £20.81.

The Amber 2400 is a dot-matrix printer
which uses an inked ribbon on plain paper. It
gives 24 characters a line in upper or lower
case at a rare of 0.7 lines a second.

The cash-register-type roll is housed in a

Below, left to right, an SP-42 printer, an Amber 2400 and a Model 81 with ZX-81 interface attached.

rugged and well-finished casing. While sub-
stantially heaver than the ZX printer it is small
enough — 8cm. by 16cm. by 16cm. — to be
portable. A line-feed button is the only hard-
ware control.

The great merit of the Amber 2400 is its
print quality. On the ZX Printer characters
are often indistinct. Using a ribbon on plain
paper, rather than Sinclair’s aluminium-coated
paper, means that the Amber’s characters are
remarkably clear.

Two of the six control codes which can be
sent to the printer select double-width or
double-height print. Four different character
sizes can thus be obtained: normal — seven-by-
five dot matrix; bold height — 14-by-five; bold
width — seven-by-10; bold height and width
— 14-by-10. The other control codes set the
graphics mode, indented print format, carriage
return and cancel previous codes.

In graphics mode the bit pattern of each byte
sent from the computer is printed as a single
line of eight dots. With 144 dots per line from
a widrth of 18 bytes, detailed graphic printouts
can be built. Amber’s user manual gives two
programs to print from the screen display on
the Dragon and the BBC. These are rather
slow but could probably be improved on.

The commands for listing or printing a
string differ with the computer used. On the
Dragon, for example, LList prints a listing,
while on the BBC VDU 2 enables all output 1o
the screen to be also sent to the printer.

Similarly variable is the extent to which

control codes can be passed to the printer by
control keys — rather than in a Print or VDU
statcmeni.

Since the code for ZX-81 characters is not
standard and the Amber only accepts ASCII
code there are problems in using this printer
with the ZX-81. Amber’s ZX-81 interface does
not accept LList, LPrint or Copy, and the user
must enter two software routines to send
single bytes to the printer and convert to
ASCII. This only allows you to print the
contents of a string, not a listing.

Taking a listing from the Spectrum is
possible but again you must first enter
machine code and Basic programs. In view of
this limitation the Amber cannot at present be
considered a suitable alternative to the ZX
printer for Sinclair machines. An adequare
interface with the necessary software in ROM
is whart 15 needed.

But for other machines it fills the same role
as the ZX Printer with the advantage of being
considerably more versatile and more econo-
mical to run. Paper rolls are cheaper, costing
£2.97 for five rolls as compared with £11.25
for five of the Sinclair rolls. The ribbons
which cost £1.90 come in an easily-changed
cartridge and last for around three 88 ft. rolls.

The facility for indenting carried-over lines
by one space improves legibility but 24
columns are rather too few for a really satis-
factory listing. However this drawback is
compensated for by the clarity of the print and
the choice of four different text sixes. Further

REVIEW
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ICROS

derails from Amber Controls Ltd, Central
Way, Walworth Industrial Estate, Andover,
Hampshire. Telephone: 0264-65951.

Dean Electronics supply two Alphacom
thermal printers with 40-column lines. Like
the Sinclair printer they use an electric pulse
from a moving stylus to burn the characters
from aluminium-coated paper. They take
4.2in. thermal paper rolls which are 130fi.
long and cost £1.30 each. Print speed is two
lines a second.

The Model 81 for £108, complete interface
board and leads, runs on the ZX-81 but will
also work on the Spectrum when Sinclair
release the RS-232/Network board. The full
Sinclair character set including inverse and
graphic characters 1s available.

The print quality is not as fine as the
Amber’s but somewhat better than the Sinclair
Printer’s: the blue characters show up more
distinctly against an off-white background.
| A paper-release lever makes fitting the roll
' relatively simple. There is also a power switch

and a paper-advance switch. The unit
measures 10.5in. wide, 7.5in. deep and 4in.
high. Compared to the ZX Printer it has a
reassuringly solid feel to it.

The ZX-81's printer commands cannot be
used. Instead it is necessary to make USR calls
to machine-code routines provided on an
EPROM which is plugged into the interface
board. These provide three facilities in either
regular or enhanced mode. You can list, print
a string, and dump the contents of the screen
to the printer. Enhanced mode prints double-
size characters.

LET Z = USR 8204
for example, will print a listing in enhanced
mode. Rather inconveniently, the ZX-81
needs to be in Fast mode before the printer can
be used.

The ZX printer costs £59.95; at nearly twice
the price, the Model 81 will only offer an alter-
native to those who value a far clearer printout
and the option of enhanced mode.

The SP-42 is a slightly smaller version
which can run on machines with R5-232 and
Centronics ports. Dean Electronics also
provide interface modules for most other
machines like the Arari, the Pet and the
TRS-80.

Like the Amber, commands to the printer
are specific to the machine used.

PRINT #-2, A$
for example will print the string AS from the
Dragon.

Control codes provide features like vertical
tab, line feed and carriage return. Sending the
character-orientation code indicates which way
up a character is to be printed — normal or
upside down. Again, as on the Amber, the
graphics mode can be set to plot a “bitmap”.
The printer recognises 95 ASCII characters as
printable and prints in upper and lower case.

Dean Electronics are at Glendale Park,
Fernbank Road, Ascot, Berkshire. Telephone:
0344-885661. |

THIS IS aN EXAaMPLZ OF THE PRINT-0QUT FROM
THE DRAGCON COMPATIBLE THERMAL PRINTER.T

HIS IS AVYAILABLE FROM :

DEAN ELECTROMICS LTD.

GLEMDALE PARK

FERNBANK ROAD

aSCOT, BERKS

THIS IS &M EXAMPLE OF THE PRINT-0OUT Fﬁﬁﬁ
THE DFHhJJ TOMPATIBLE THERMAL PRINTER.
HIS IS a¥4ILABLE FROM =

DEAM ELECTRONICS LTD.

GLENDALE PARK
FERNBANK RORD

Hard copy from the Dean Electronics” SP-42.

eonmunuous

lmmmﬁmﬁmﬂmm
of four different print sizes and a
graphic mode; these facilities are easy
to set through six control codes.
B The Amber's only drawback istl'lat

DOUBLE WIDTH

Double Height
Double MWidth
and Heisht

the width of the printout — 24 LISTi1@.220
columns — is too narrow for satis- 119 REM PRINT GRAPHICS
factory listings. 120 XFX5.1

-IThaDeanEacumModelBﬁarﬂw
ZX Printer but gives a hamr prm
quality.

M Sending commands to the Baan-'
pmtarlslams:raigl'rlfomrdtlﬁam
tmzxmmhnnuﬂamw
mode as an extra.

lLﬁ:athaAmbarthSPAZmnuﬁk-
facaw:maw:dera:mnf ro:  but
at £150 costs mbstanball?mﬁ

M Print quality is not quite as clear and it
does not offer as many print sizes.

B In its favour are a 40 — as opposed to
a 24 — column line and a faster print-

out. These make it more suitable than
ﬂmhmbarfursmmwapplﬂmnﬁ-

s iiﬂ FOR Y=576 TO 8 STE

148 A¥%=%11:¥YDUL:PRINT
CHR$CAY) ;

158 FOR X = 8 T0 576 S
TEP 32

168 A%=0:B%=128

170 FOR X1 = X TO x+12
8 STEP 4

188 IF POINT(X1.Y>=3 T
HEN A% = A%+BX

198 B%=8.5%BX

288 NEXT X1
/ 218 YDU1:PRINT CHR$(A%

228 NEXT X:NEXT Y

230 REM PRINT TEXT

Amber output.

TH13 19 AN EXQUPLE OF THE EVAAICED THPE
I THIS 248D CONPATIBLE PRINTER

gD THIS IS THE REGULRR TYPE OM THIS
ZH&1 CONPATIRLE PRINIER.

FULL DETARILS REE O THE ATTACHED DATA
SHEET.

THIS 19 4 EXARPLE OF THE ENHQNCED THPE
[N THIS Z4T CONPATIBLE FRINTER

Dean Hectronics” Model 81 — sample printout.
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“ﬁ STARSHIP EI?I'EREPES.I;RUM

Soar through the stars as a starship commander in this
exciting new space ship simulation. This new, advanced version
of Startrek uses the full colour graphics and sound facilities of
modern micros. Full 3D — Klingon attacks, graphic hyper-warp,
plus all the normal ‘Startrek’ features and a whole lot more,
add up to one of the best games in the galaxy!!
4BK Spectrum £5.95. BBC Micro model ‘B’ £6 95,

ORBITER

Fast and furious action is what you get in this amazing
Defender-style program for the ZX-Spectrum,

ORBITER is written entirely in m/c code and has full arcade
features, including scanners, reverse, hyper-space, continuous
scoring and sound effects, plus humanoids, landers. mutants and
all the other alien nasties. 16K or 4BK Spectrum £5.95

GROUND ATTACK

Survival is the name of the game in this exciting Scramble-
type arcade game for the ZX-Spectrum.

Your mission is to pilot your spaceship through tortureous
caverns while destroying the enemy missile launchers and fuel
dumps.

GROUND ATTACK is written completely in machine code.
And has full arcade features including lasers, bombs, explosions,
continuous scoring and sound effects, plus rockets, fuel dumps
and airborne alens 16K or 4BK Spectrum £5 95

Arny hiring, lending or copying lexcept backup) of Siversoft
softwara is stnctly forbidden without written permission from
Silversoft.

GENEROUS DEALER DISCOUNTS AVAILABLE
ailversoft Led, 20 Orange Street, LONDON WC2H 7ED

BBc ZX81 )

KILLER SATELLITE

A mysterious Black Box has appeared in earths’ orbit. You
have to send your killer sateliite to Probe it with high energy
lasers. Amazing 30 colour graphics and sound for the Model B
only £5.95.

3D CONNECT 4

An advanced, challenging four in @ row game for the BBC
Micro. Displayed in full 30-perspective and using the extensive
colour and sound facikities of the BBC Micro. Model B only £5.95

NEW! ZX81-COMPILER

Yes! Now you can write machine code on your ZX81. No more
messing about with assemblers and disassemblers simply type
in the BASIC program and the maching does the rest.

ONLY £5.95

ZX81 ARCADE ACTION (New low prices)
MUNCHER Exciting pacman game for the ZX81 £4.95
ASTEROIDS “Just the thing for asteroid addicts” £4.95

INVADERS “Probably the best version of INVADERS" £3.95
ALIEN-DROPOUT Exciting ORIGINAL arcade game £3.95
STARTREK YES!youcan be a starship commander £3.95
GRAPHIC GOLF 18 graphically displayed holes £3.95
SUPERWUMPUS An underground adventure £3.95
GAMES PACK 1 Fantastic value for money, nearly SOK of

programs on one cassette! Only £3.95

Inncmea.:rtcw P-Drnrt.h.___._ o |
|Nm_ = |
|.ﬂ-dar-ﬂ.5

i (a1 I..._.';_',:1JFJ:J ROBOT S .

oo

fl anboawo

And now for the big plcture.

TRADER A trilogy 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
E10.50. VICZ0 £18.50 [tape or disc).

SUBSPACE STRIKER Ourtop seliing, 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 £5.50 VIC20 £9.50. 16K.

ZOR Battle of the robots. Fight for survival in this
action-packed strategy game. Megajoules of destructive

energy in a futuristic duel. ZX81 £5.50. VIC20.£9.50. 16K.

PIXEL POWER Atlastitis easy to create your

own custom characters on the BK plus expanded

VIC20. A graphics workshop packed with useful
features like Create, Amend, Save, View Set. £9.50.
Refreshes the pixels that other programmes can’t reach.
(See Pixel Power in action in Trader and Subspace Striker)

HARVESTER Reap your reward in the

Boosterspice fields around the planet Delta. A cut-
throat strategy game for 2 to 4 players for the
unexpanded VIC20. £4.50.

BRAINSTORM 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.

GUITARPIX 1 Forthe 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 VICZ0. £4.50.

o FPIEEL

for more details.
Pixe] Productions 39 Ripley Gdns. London S\U/14 BHF
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STONECHIP ELECTRONICS

PRODUCTS FOR VIC-20, SPECTRUM, ZX81

Wkl

ZX81 USERS
THE ZX-PANDA

UNIQUELY Expmg;:::nm.z 16K RAM OWNERS
PA
EXPANDABLE INTERNALLY BY PLUG-IN MODULE TO Fully Assembled, Cased and Guaranteed
FULL 32K
ATTRACTIVE CUSTOM MADE CASE CONTOURED TO MASSIVE 16K RAM MEMORY
REAR OF ZX81 FOR MAXIMUM STABILI
COMPACT SIZE. LED POWER INDICATOR EXPANSION
COMPATIBLE WITH MOST EXPANSION SYSTEMS PLUGS DIRECTLY INTO YOUR VIC-20 OR
ZX-PANDA 16K EXPANDABLE RAM £25.00 MOTHERBOARD
ZX-PANDA 16K EXPANSION MODULE £19.95
OR FULL 32K EXPANDED £39.95 £39.95

EXPAND YOUR VIC-20 WITH

Tandem

3+ 1 EXPANSION UNIT
FOR USE WITH MEMORY AND GAMES CARTRIDGES
MORE THAN 1 UNIT CAN BE USED IN TANDEM TO GIVE
EVEN MORE EXPANSION
INCLUDES ROM SOCKET
PLUGS DIRECTLY INTO YOUR VIC-20 EXPANSION PORT
ATTRACTIVELY CASED

£34.95

e Hme] ST T | T R e

ZX SPECTRUM OWNERS
SPECTRUM ECHO

MAKE FULL USE OF YOUR SPECTRUM'S SOUND
FACILITY BY AMPLIFYING IT! ENABLES LOADING AND
SAVING TO TAPE WITHOUT SWITCHING LEADS
NO ADDITIONAL POWER SUPPLY REQUIRED

OTHER FEATURES INCLUDE:
* TONE AND VOLUME CONTROL
* AUDIBLE CUEING FACILITY
*“ DIN COMPATIBILITY
* ATTRACTIVELY CASED

£23.50
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Send now to:
STONECHIP ELECTRONICS,
UNIT 4, HOSKINS PLACE, WATCHETTS RD, CAMBERLEY,
SURREY. TEL: (0276) 681131
MAKE CHEQUES OR P.0.'s PAYABLE TO: STONECHIP LTD

ALL PRODUCTS FULLY ASSEMBLED, TESTED AND GUARANTEED
ALL PRICES FULLY INCLUSIVE
ALLOW 28 DAYS DELIVERY
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Eric Deeson has an entertaining time checking out
the latest batch of ZX-81 games.

MANY GALAXIAN ADDICTS will be very happy
with Artic's version, a short, but satisfying,
machine-code product. It is not outstandingly
fast, so that means high scores with the
owner’s name come thick and fast.

Abersoft’s machine-code invaders follows
the standard routine closely, is adequately
designed and speedy; surprisingly, though,
Break is not masked.

A new Breakout-type arcade game for the
ZX programmer, Blastout, recently appeared
on the Planet Software label. The control keys
are Z and X — not a good choice, but the game
is fast, with a reasonable attempt at making
Sinclair graphics represent Breakour colours.

The first ZX Phoenix has appeared in the
guise of Work Force’s Winged Avenger. The
copy reviewed was pre-production and it took
a while 1o work out which keys to press, but
this prototype has great promise — look out
for the real thing. Asteroids is a popular arcade

game which ZX writers are strangely reticent
in tackling. Silversoft is one of the few to
attempt the game. The result, Meteor, is a
trifle pricey at £5.95, but is a fully-fledged
implementation.

Now for the Pac-Man-style barch. It is hard
to do justice to them all — there are four close
copies, plus the unusual Gulp from Campbell
Systems. Its menu includes excellent
instructions, and a choice of maze and speeds.
There is only one gulper but one is quite
enough. The four others include Zuckman by
DJL Software, Zedman by Babtech, Mazeman
by Abersoft, and Artic’s Gobbleman.

The steady flow of Adventures for the
ZX-81 all have the same basic skeleton: a quest
for something, barriers to overcome, a track 1o
find and fights to fight. Some scroll, as
opposed to giving the rather dreary standard

print and display. Non-graphic Adventures are
now becoming thin on the ground. Even the
collection of three from Phipps includes
simple little map fragments. Although in a
different league from the fully graphic games,
I like this cassette — three classic adventure
scenarios for £5 seems reasonable.

Well documented

Sorcery from Saxon Computing, is a well-
documented Adventure set in Arthurian
Britain. Although I liked it, I found it
remarkably unpolished in a number of ways
and there was one serious bug: on being
confronted by a cliff-face, I moved east and
was mysteriously transported into a totally
different scenario,

Moving on to look at adventures with
pictures, I was particularly taken by Mazogs
from Bug-Byte; the name is a compound of
maze and trogs. The graphics are impressive,
consisting of a two-dimensional maze in which
you control a running figure, looking for a
sparkling silver bar. The Mazogs are monsters
patrolling the maze — wonderful black elves
who have 1o be seen, with rubbed eyes, 1o be
believed.

Assistance comes in the form of a sword
with which to clear the way; the maze walls
also enclose prisoners who can give you
directions to the treasure. Of course when you
do find the treasure, you have to escape from
the maze — and with the treasure you cannot
carry a sword.

That particular maze game is certainly a
hard one to follow, but Doric Computer
Services’ Oracle’s Cave is a well-executed,
though somewhat slow, fully-graphic
adventure game, for one or two players. There
is a choice of quests and the status of cach
player is continuously displayed. Apart from
some grammatical lapses and the lack of
indication of your current position on map,
this remains an extremely competent product.

Scout from Deltasoft, an impressive German
ZX Software house, is an ingenious mixture of

Suppliers and addresses Hill, Essex, 3 Downs Avenue, Epsom,
Code 9 Cases Computer Surrey.

Simulations 14 Langton 18 Planet Software

Way, London E3. 10 Norton Drive, Eaton,

1 Abersoft 7 Maes Afallen, 10 Deltasoft Osterfeldstrasse Norwich.

Bow Street, Dyfed. 79d, D2000 Hamburg 54. 19 John Prince 29 Brook

2 Addictive Games 2676 11 Digital Integration Avenue, Manchester 19,
Conniburrow Boulevard, 22 Ash Church Road, 20 Quicksilva 92 Northern
Milton Keynes. Ash, Aldershor, Road, Southampton 2,

3 Aguarius Software Hampshire. Hampshire.

B3 Towncourt Crescent, 12 DJL Software 9 Tweed 21 Saxon Computing 3 St
Petts Wood, Kent. Close, Swindon, Catherine’s Drive,

4 Artic Software Wiltshire. Leconfield, Humberside.
396 James Reckitt 13 Doric Computer 22 Richard Shepherd
Avenue, Hull, Sarvices 17 Claybrook 22 Green Leys,

S Babtech 3 Baberton Avenue, Leicester. Maidenhead, Berkshire.
Mains View, Edinburgh. 14 J K Greye 16 Park Street, 23 Silversoft 35 Bader Park,

6 Bobker 29 Chadderion Bath, Avon. Bowerhill, Melksham,
Drive, Unsworth, Bury, 16 Newsoft 12 Whitebroom Wiltshire,

Lancashire. Road, Hemel Hempstead, 24 Vortex Software

7 Bug-Byte 98-100 The Hertfordshire. 16 Crawford Road,
Albany, Old Hall Street, 16 Michael Orwin Hatfield, Hertfordshire.
Liverpool 3. 26 Brownlow Road, 25 Workforce 140 Wilsden

8 Campbell Systems London NW10. Avenue, Luton,

15 Rous Road, Buckhurst 17 Phipps Associates Bedfordshire.
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Missile Command and Fighter. It comes with
nine neat key overlays and an excellent book-
let, whose English puts many U.K. suppliers
to shame. During the game you must destroy

the 27 artackers without running out of fuel,
oxygen, ammunition or shields. The three-
dimensional graphics and other little tricks
makes this a game which you will enjoy for a
long time.

Several three-dimensional mazes have
appeared lately. Apart from J K Greye's
archetypal Monster Maze, Planet Sofiware’s
version is perhaps the most impressive. Excel-
lent graphics mixed with nice touches of
humour and a turn of speed make a2 worth-
while combination.

A standard type of graphic adventure is
Damsel and the Beast from Bug-Byte. This is
not one of the company's best — a purely
Basic product with no written or internal
instructions and no zip at all.

Quite the opposite is 3-D Defender from J K
Greye. This is his fifth Gamestape and it is
comparable to Monster Maze. This new pro-
duct is just as innovarive as standard
Defender, but your view is from the cockpit
rather than from the ground. A display of
instruments is shown, together with the sky
and approaching fliers. Key layout is good;
there is a choice of keys for each function. 3-D
Defender demands a lot of skill.

Perhaps most original of all the new graphics
adventures is Newsoft's Time Bandits. The




source of the idea is obvious from the title; the
real novelty is in the thoughtful implementa-
tion. On side A you have the chance to practise
any of the five sub-games. When you graduate
to side B, you experience the entire gamut in
one game.
Aquarius Software has added another Star
Trek to the several that already exist.
Unoriginal and rather slow — being pure
Basic — this program is cheap and does follow
the well-defined rules. Much more interesting
is Cosmos from Vortex Software. This is the
pick of the company’s batch, and a splendid
machine-coded combar it is. You dart around
space defending a convoy from alien space-
craft. Controls, once mastered, are good, and
so are the score displays.
Remaining in orbit, Richard Shepherd’s
Space Mission provides great competition.
| The graphics for this space combat are
spectacular, and the program shows great
‘ attention to detail. There are seven skill levels.
A simulation is a serious gaming product
which tries to mirror some aspect of real life
and perhaps even teach concepts or skills. One
| example of this is Football Manager from
Addictive Games.

Management heavy

In this you play the role of a management
heavy, buying and selling players, borrowing
money, plaving league games and generally
enjoying the hurly-burly of screen life. A
cunning tension-building device is the news-
flash display which keeps you up to date on
how your team is doing in a match.

Microcompurer flight simulations are
becoming commonplace. A great one from a
newcomer to the ZX scene, Digital Integ-
ration, is Fighter Filot. Partly machine-coded
and relatively fast, this game allows you to
choose to practise landings or to attempt a full
take-off, circuit, landing sequence. All this is

pure instrument flying — 10 displays to watch
and eight controls.

Night Gunner, another cassette from the
same company, put you in the control scat of
a rear gun, with targets weaving around in the
night sky.

One company apparently going all out in the
simulations direction is Cases’ Computer
Simulations. It has two products of the
computerised board-game type, Autochef — in
which you have to build up a fast food empire,
and Airline — in which you emulate Freddie
Laker.

Class of its own

In a class of its own is a new ZX chess, from
Abersoft. This is extremely easy to use, plays
very well and has seven levels giving black and
white choice plus offering Copy. It is, in my
opinion, the first piece of software to succeed
in representing chess pieces with Sinclair
graphics.

Michael Orwin’s Cassettes 3 and 4 each
have cight reasonably lengthy 16K games for
£5, These contain a good blend: Adventure
games, Invader-style material, serious games
like Life and less serious ones like Oxo.
Orwin's own name appears as author for only
one of the 16 games — Fungaloids — bur it is
the pick of the bunch, a cross between
Defender and Triffids.

Richard Shepherd's Bargain Bytes appeared
in April, claiming to be first of a series,
although further collections have been tardy in

appearing. At £5 for cight 16K programs, cach
recorded once, this seems to be direct competi-
tion for Orwin. The games — fine as far as
they go in stolid, uninspired Basic — are,
however, hardly novel. There is 2 Hangman, a
Mastermind, a Depthcharge, and two Adven-
tures, one undersea, the other underground.
The Adventures are Shepherd’s main games
on this casserte; they follow the usual format
and tend to be rather slow, but this does not
seriously detract from Adventure games.

John Prince has tried to go one better with
his Astro-Invaders collection, but the Invaders
self is rother strange — it takes a while o
figure out the controls, which turn out to be a
trifle slow-acting. Some of the effects are quite
nice, but there are many better implementa-
tions around. Prince’s makeweights on the
£3.65 cassette are better, even if not original —
Grand Prix, Penalty, Golf and Swat.

CONCLUSIONS

B The ZX-81 software market continues
to be a very difficult one. Roughly
1,000 cassettes are available for this
machine in Britain alone.

M There is a tendency for prices to fall
and quality to rise, but slowly.

M Of course, there are some superb ZX
games around now — but there is a
whole load of rubbish riding on their
backs, sometimes even from the same
suppliers. Let the buyer beware. [

Cassette Cost Code Description Assessment

B ¢ P E “F /G"H
Invaders £5 1 Arcade — B 43 4 F 47
Chess £10 1 Full granhic — 5 4 5 5 § 53
Mazeman £5 1 Arcade 2 8 4 3 & 4 4 3
Football Manager £7.95 2 Simulation 4 5 4 4 4 3 — 4
Star Trek £305 '3 Standard 4 ch =3 S3gr 20 2 ek
Gobbleman POA 4 Pac-Man-style s - BRSBTS
ZX Galaxians £395 4 Arcade — 5 4 5§ & 4 4 34
Zedman O 5 Plus Invaders R~ ST PR SO e SR S |
Venture £5 B Seven in One o 5.4 4 3 3 4 5
Mazogs £10 7 Maze Adventure 4 He=ih 4 5 BB -Bh
Damsel & Beast £650 7 Adventure o ke SRl (R R EE s
Gulp! £4 8 Nowvel Pac-Man 2 28BS BV B b
Autochef £4.75 9 Simulation 1" &332 8 =3
Airline £475 9 Simulation 185 3 3 3 3 = 3
Scout 1 POA 10 Space fighter 5 &5 & 2 4 & 5 1
Might Gunner £3.45 11 Target 4 5 4 3 4 4 4 4
Fighter Filot £345 1 Simulation 3 5 4 3 4 4 — 4
Zackman f595 12 Arcade " = “FikF3 J 3 3 3
QOracle’'s Cave POA 13 Graphic adventure 3 5 4 4 4 3 4 4
Defender POA 14 Arcade-type 2 3 b Z 4 4 4 4
Time Bandits £4.95 15 Complex adventure 1 5 '3 3 4 4 4 5§
Cassette 4 £5 16 Eight games 2 4 3 3 4 4 4 3
Cassette 3 £5 16 Eight games c BT IR A R e B S
Adventure &5 17 Three of them = ke e 33 AT 2
Blastout POA 1B Arcade 1. B 3 B 3 4. 3
3-D Maze POA 18 As title — i85 4 4 & 4 43
Astro-invaders £3.65 189 Plusfoursmallgames — 5 4 3 2 2 3 1
Scramble £5.50 20 Defender plus 1l o o5 h g
Sorcery £495 2 Adventure Z2 5 2 33 3= 3
Space Mission 6 22 Complex, arcade-type — 5 5 5 4 5 6 4
Bargain Bytes £5 22 Eight programs, & -5 3 4 33 =24

four games

Asteroid £595 23 Arcade — 5 4 4 4 4 3 3
Cosmos £65.99 24 Graphics, Space - 5 4 4 4 5 4 §
Winged Avenger £5.8956 26 Phoenix — 5 4 3 4 4 4 4
The assessments in this table range froam (-5 under the following heads: A, decumentation;
B, ease of loading; C, format/screen layout; D, ease of uss; E. functional value; F, programming
quality; G, graphics quality; H, novelty.
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CLUVE SINCLAIR:

VWHATEVE
NEXT ©

One name is stamped indelibly on
most British computers — Sinclair.
Now Meirion Jones finds out
what else Clive has in store.

CLIVE SINCLAIR epitomises all thart is
best in British industry — or ar least
people in high places think so. When
Margaret Thatcher presented the
Japanese Prime Minister with the
latest Sinclair machine in front of a
television audience of hundreds of
millions, many must have been
delighted at this demonstration of
Britain outdoing the Japanese in
high-technology consumer goods.

Others who, afier four months,
were srill waiting for rtheir
Spectrums 1o be delivered or whose
machines had proved unreliable on
arrival may have viewed the
spectacle with less enthusiasm. But
love him or loathe him, no-one can
deny Sinclair’s pre-eminence in
silicon Britain or his stantling record
of technological innovation. In the
early 1970s he produced the world's
first pocker calculator and followed
it up with the Black Waich — the
first to have all its electronics on one
chap.

He opened this decade with the
ZX-80, the first mass-produced
home computer and soon followed it
up with the ZX-81 and Spectrum,
selling 500,000 computers in three
years.

Now Clive Sinclair has become as
synonymous with computers as
Hoover is with vacoum cleaners. Yer
unfortunarely Sinclair’'s wventures
have not always been as successful as
expected. His calculator was soon
overwhelmed by competition from
the Far East and his digital watch
had 1o be withdrawn because of
unreliability and delivery delays,
leaving the field clear for the
Japanese.

Fartly in response to these
tribulations he has developed an
unusual way of working. Despite a
turnover of £30 million a year and
rising, he employs just 50 people
who concentrate on research,
development and marketing while he
farms out production of his proven
inventions: “We're a nexus; we

cause things to happen
then stand back.” With |
customers grumbling
about delivery delays
and a Japanese computer
invasion on the cards can
Clive Sinclair stop history repeating
itself?

“That’s a long time ago in 2
different busincss. Several Japanese
companies have launched personal
computers and then pulled them
out. Time and again they have
failed; they are out because they
can't get in. We make more
computers than the whole of Japan.
As long as our volume is at least as
high as theirs — and it is a great
deal higher — 1 don't see how they
can compete. They can't do it at a
low price”.

If the Japanese cannot do it, how
abour Binatone's computer with
16K colour and sound for £50 to be

‘We make more
computers
than Japan’

launched in January? — “T"ll believe
it when I se=e it. Binatone wouldn't
know how to design the thing and
we don't know of anyone in the Far
East who could do it for them.”

Sinclair’s £125 Spectrum- has
become the standard by which other
micros are judged: — “We started
with the ZX-81, where people
wanted something extra — a moving-
key keyboard, colour and sound and
a larger internal memory. The
Spectrum was a solution to thar”
While the 16K of RAM and quality
of colour were an instant success, the
kevboard was criticised for its lack of
a full-size space bar and for what
one rival called the “dead-flesh™ feel
of the keys.

“People who've actually used the
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keyboard find it very attractive. It's
not the same as other people’s. It's
our own design, low cost 1o produce
but wvery satisfactory.” But even
Sinclair has to concede that it does
not make word processing easy:
“The keyboard may be a limitation
but you could put another keyboard
on it if you were really that
desperate.”

The success of the Spectrum has
brought its own problems.
Hundreds of Sinclair customers have
written to or telephoned  Your
Computer to complain abour delivery
delays, ““They're entitled to
complain and we don’t take it
lLightly. We did get things wrong but
we've moved heaven and earth to
correct it = the criticisms are
justified and we'll make damn sure it
doesn’t happen again.”

What angered customers most was
Sinclair’s failore to give realistic
delivery dares and the lack of
information about problems with the
Spectrum’s printed circuit board and
power pack which have since been
solved.

Sinclir prefers to interpret the
delays as a back-handed compliment
to the Spectrum. ““Yet again, we've
been amazed by the demand. It’s not
that we don't learn, it's just that this
time we deliberarely didn’t advertise
in the national press 1o start with in
order to restrain demand.

**Monetheless sales of the
Spectrum have been just as high as
with the ZX-8] which we advertised
nationally despite the fact that it is
more ¢xpensive, In addition we've
been behind schedule but we're on
schedule now and catching up
rapidly.”

Clive has little time to read micro
magazines: ‘“There are so many that
I only have time to glance at them™
but he had read Sepiember’s Your

‘They’re entitled to
complain and we
don’t take it lightly’

Computer intervicw with Hermann
Hauser of Acorn with more than
passing interest.

Ever since the BBC chose Acorn
rather than Sinclair to produce the
BBC Micro, the Cambridge air has
been suitably blue with allegarions
and counter-allegations between the
rival firms. Sinclair is paricularly
scathing about Hauser's claims for
the Electron, Acorn’s Spectrum
challenger due to be launched next



Your Computer armist’ s impressiom
of Sinclair's 19683 briefcase com-
puter. The machine will feature
ane or two Microdrives and a flat
screen. Other [likely features

INTERVIEW

include

re!g.-phunﬂ Modem,

improved keyboard
and battery

Y/

month: “The Electron isn't here for
a start — not expected by them until
the end of the year — and not by
snybody wise until next year, It will
come out a year later than the
Spectrum and will be way behind it
in technology.

“Tt will have — as Hauser says —
more RAM, more ROM, more
ULA, for the simple reason that in
my view they don’t know how to
produce a machine half as well as we
do. Ours isn’1 complex if you mean it
has fewer chips — but that of course
iz the clever bit abour ir. It takes
them 32K of ROM 1w do the
interpreter and so on, which we do
in 16K: they neced 32K RAM
minimum because their display takes
20K to do exactly the same as our
display does in 8K. It's going to be
much more expensive to make than
the Spectrum and it only does the
same job — in some ways not as well.

“They were announcing it at the
SAme nume as we Were announcing
the Spectrum — by the time it does
appear I'm afraid the competition
will be so fierce in that sector of the
market that I think it wall be too late.
Hauser says that if he does have a2
problem, he just picks up the
telephone. Well, we don't — we do it
all in-house.™

Sinclair is no less damming about
the BBC machine. “If it wasn't for
the fact that the BBC for their

Flatr screen.

Microdrive.
Modem

> Basic.

operation.

Batteries for self-
contained operation.

Addritronal poris.

Improved keyboard
with full-size space bar,
correctly angled by
briefcase hinge.

Son of Spectrum
insides will feature
enhanced Sinclair

strange reasons allow Acorn to stick
a BBC logo on their machines I
don’t think they would sell many
computers. Hauser says it's an
Apple and Pet competitor. Those
machines were designed a long time
ago and the Spectrum far cxceeds
their specification — and so it
should, it"s up to dare.”

Hauser's claim that BBC Basic is
becoming the standard particularly
offends Sinclair’s: sensibilities:
“Sinclair Basic is the most widely

used in the world today — by theend |

of this year half the computers
produced in the world will have our
Basic on them — if that’s not a
standard what the hell is?"" Sinclair
freely admirts that his Basic may not
be suitable for all applications but
;" than restructuring his Basic
Ziieves in “Horses for courses.
We will offer a whole range of
languages for the Spectrum.™
Sinclair damns his other comper-
itors with faint praise. "'Commodore
is a very effective company but
technically way behind. Then again,
Commodore makes many machines
we don't have anything to compete
with.” He does not see
Commodore's forthcoming Max as a
threat either: “It’s a games machine,
that's all."" As for the Dragon and
purpose-built Spectrum-bashers like
the Oric he will only say *“Wait and
see’".
Next month Clive Sinclair rakes
the wraps off his most closely

guarded secret, the Microdrive. If it
is half as good a storage system as he
claims, his competitors have much to
fear. Until now if you wanted to use
vour machine to handle information
you could either store the data on
cassetic and wait for hours when you
needed it, while the computer found
the right pieces of tape, or spend a
small forrune on a 5.25in. disc-drive

‘We have the
flat screen, we have
the Microdrive’

system and do the job properly.

Now the manufacturers are
miniaturising the drives 1o 1ake 3in.
and 3.5in. discs and bringing prices
down to size as well. Sony, Hitachi
and BATS have all produced small
drives which could be on sale for less
than £200 by early mext year, but
once again Sinclair upstaged his
rivals by announcing — last St
George's Day — that he would release
a 100K rapid-access storage system,
the Microdrive, for £50.

Sinclair’s reluctance to release any
further details since April, together
with the low price, has fuelled
speculation that his micro-floppy
might not be a real disc drive.
Sinclair will only say “it will do
exactly the same job as the other

drives'" and he is particularly
indignant at Hermann Hauser’s
claam that the Microdrive will be
obsolete before its launch.

“The micre-floppy is the most
important thing we're doing and
congrary 10 what Hermann Hauser
supposes it is actually well in
advance of the 3in. and 3.5in.
machines that the Japanese are doing
and less expensive.” As for access
umes: *They're all a sight faster
than any customer is ever going 1o
need, it'll do anything vou want it to
do. “The Japanese oncs even for
large volumes will retail at twice our
price. I was talking with Adam
Osborne about this and he wants to
buy ours even though he can buy
anywhere in the world".

Like Sinclair, Osborne was once
an electronics writer before he started
building the briefcase compurers
which now carry his name and
which Sinclair admires. *‘That
portability thing makes it very sexy
but the true virtue of his machine is
that it's all in one package. You
don't have all those cords trailing
about to plug together.”

It comes as no surprise that
Osborne is working on a less
cumbersome successor to his present
machine incorporating Microdrives.
Could Sinclair be working on a
lightweight briefease machine
himself?

He has spent 10 years perfecting

feontinved on page 41}
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New From Fuller
FD System for the

ZX SPECTRUM
£39.95

+ £2.50 p & p.

Professional Keybourc & Case —

This unit has the same high standard as our ZX81 unit.

Tough A.B.S. Plastjc case encloses our Keyboard, the Spectrum Printed Circuit Board and
the Power Supply.

Our own Power supply is available:- 9 volts DC at 2 amps.

Mains either 110v or 240v AC at £5.95 + 80p. p & p.

The Keyboard has 42 keys with all the spectrum functions printed onto them, the full travel
key switches have gold plated contacts and a guaranteed life of 10° operations.
INSTALLATION - Simply unscrew the ZX printed circuit board from its case and screw it
into the FD case, plug in the keyboard and that's it. No technical know how or soldering
required, the built unit is tested and comes with a money back guarantee.

Spectrum Keyboard and Case Kit £33.95

Our Mother Board for the spectrum has 2 slots at £15.95 or 3 slots at £19.95, this unit also
fixes inside the case. p & p 80p.

e
SPECTRUM SOUND AMPLIFIER £5.95+ 80p p & p. x"”ﬁ""‘“x\ z
Complete with leads, volume control and loud f/' fi A
speaker in tough ABS Plastic case measuring ' \\ E:’/ m
5" x 3" x 1" just plugs into your spectrum MIC - :
input. <\\§’\'/ h
First Anniversary Offer .O
The FD System is now one year old and Fuller are -
celebrating with this amazing offer on the FD42 £2 9 - 95
Professional Keyboard and Case.
Makes an ideal Christmas present to expand the new +£250p &p

low priced Sinclair ZX81. Or why not buy a new ZX81
based system directly from us, consisting of ZX81, FD42
keyboard and case with power supply and reset switch,
leads and manual £69.95 + £2.50 p & p

FD42 Keyboard and Case Kit £24.95 + £2.50p & p
FD42 Keyboard kit £14.9580p p & p

STAR TREK FOR ZX 16K SPECTRUM

Play this popular adventure game on your Spectrum with ship display and sound
£5.00 + 50pp &p

GUARANTEED 14 DAYS DELIVERY FROM RECEIPT OF ORDER,OR CALLTO THE ZX CENTRE.

Mail to FULLER MICRO SYSTEMS,

The ZX Centre, Sweeting Street, Liverpool 2. England, U.K.

Please Supply:-

T R B o - A O o e S s A e

FULLER FD SY

----------------------------------------------------------------------------------------------------------------------------------------------------

SAE for more details — Enquines: Tel, 051-236 6109
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fcontinued from page 33/

the flar-screen ielevision and now
has the Microdrive. Both are likely
to find a place in next year's new
Sinclair, which will not be called the
£X-83.

*“That’s a likely product. We have
the flat-screen technology, we have
the Microdrive technology. Late
next year we'll have a machine
which is not a replacement for
anything we have now, and which
will have the display and the drives.
It is for thar reason that [ don't think
our opposition stands a heck of a
chance — because we can do that and
nobody else can. Obviously it is
going to cost a lot more than the
Spectrum.™

Next year's model should also step
straight into the era of electronic
mail. It will incorporate Sinclair's
telephone Modem which will
become available as a Spectrum add-
on carly next year for abour £50.
“When you're linked 1o the
telephone you can send a message
from one computer to another, so
you've got electronic mail."

The Modem will also allow
Sinclair owners to access databases
like Prestel and viewdata. Sinclair
plans to use Prestel 1o sell programs.
Sinclair owners will be able to
download games programs from the
telephone line. “It's a pood way to
sell software, the sort of thing we're
doing will probably be a grear boost
for Prestel.”

Sinclair seems confident that
Prestel will at last make the long-
predicted breakthrough, if only
because he expects hundreds of
thousands 1o buy Spectrums and
Modems. ““We won't get our fingers
burnt atr all because we're simply
offering a facility.” Sinclair believes
that the size of this market may
encourage others to set up their own
databases: “Other companies will ser
them up — we're talking 1o them
about it now."”

Electronic mail may also extend
the useful life of the ZX Printer,
“From time to time you need hard
copy either for electronic mail or for
the data you're taking from the Post
Office viewdara system. That's
where our printer becomes s0
important.™

unsatisfactory: “We're not replacing
it ar all because that printer has the
unique ability 10 do graphics very
rapidly, to print out a complete
screen of data in 12 seconds. No
other machine can do that at
anything remotely like the price.”

Those who want typewriter
quality print-outs will have to wait
another year for a solution from
Sinclair but, in the meantime, next
month’s release of the Sinclair
RS-232 interface will make it easier
1o find a compatible printer.

“We are developing a plain-paper
printer — not before the end of next
year — but that's a full-size printer
for letters, stationery, invoices, and
things like that.”

Sinclair is also working on a desk-
1op executive machine for ICL
which will incorporate many of the
same ideas. ‘A couple of
Microdrives, Tin. or 9 in. flat screen,
an enhanced wversion of our Basic,
and a telephone which links in."
Inside the ICL will be an expanded
Spectrum and the machines could be
networked together or communicate
over the telephone.

“It will replace the paper that
moves around at the moment An
executive can send data to anyone

‘That’s what a
telephone is going
to look like’

¢lse in the net, receive messages on
it, and his mail will come through
there. It will be arranged so that
somebody who doesn’t know
anything about computers can usc it

= just get a menu up on screen and
select. The price will be pretty
modest because we have the best
technology — otherwise ICL
wouldn't be coming to us.”

Tony Baden of Bug-Byvte belicves
that every home will have a home
compurer by the end of next year —
Sinclair is slightly more cautious:
“We can't make them that fast, but
there will be millions, because™ he
points 1o an artist’s impression of the
ICL machine *‘that’s what 2
telephone is going to look like one of
these days. Very few will sit down 1o
program them but people will need
the facilities, like electronic mail,
that it offers.”

Among the other facilities Sinclair
expects 10 offer by 1984 are expent
systems giving individual ruition 1o
children and medical advice 1o the
family. Could the Spectrum be
adapted to do this? “Perhaps the
Spectrum — certainly son of
Spectrum. I think the home doctor is
the application we'll tackle first —
that's the vital one. We'll get to the
point where we have exper: systems
linked into teaching, offering infinite
patience and infinite attention.”

Cynics might suspect that a
government might use this as an
excuse 1o do away with the health
and education services but Sinclair
prefers to believe that “It will enable
us to make better use of a scarce
resource.’

Sinclair is optimistic abour our
electronic future although he
acknowledges that millions more
will be thrown out of work by the
new technology. “Computers are
not going to suddenly and radically
change our lives — they’ll gradually
improve them. The only way in
which there can be new jobs is by

Sinclair's 1983 desk-top computer for ICL walf
include Fin. or Sin. flat screen, two Microdrives,
a telephone and Modem, professional keyboard, user-definable

hundreds of thousands of people
starting different sorts of businesses
— in the service industries, in new
technology and in the life sciences.”

Sinclair believes that the writing is
on the wall for the big corporations.
Small businesses “‘will replace the
megalithic companies — the vast
employers of people.” Ironically his
own computers are made by Timex,
an American-owned multi-national.

He believes that the information
revolution could lead us into a new
Golden Age of civilisation rivalling
Augustinian Rome, Louis XIV's
France or Elizabethan England.
Hopefully life for the majority of
people would not be as miscrable in
Clive’s Golden Age as it was in the
socielies he admires.

Renaissance prince he may be, but
Sinclair resisted the tempration to be
photographed next to an imitation

‘Enable us to make
better use of a
scarce resource’

Greek statue on the balcony of his
Chelsea service flat. “No, it's a2
horrible thing"'.

In such spare time as he has
Sinclair is chairman of British
Mensa, an organisation for people
with high 1Qs. He laughs at the idea
that there is anything sinister about
the head of the world's largest home-
computer firm also being head of
Mensa.

Contrary to popular belief Clive
Sinclair does not have square eyes
with little white squares in the
bottom leflt-hand corners. He is a
keen runner: “I run scven or eight
miles every morning, clear my head,
get rid of my hangover, and
straighten out the day.”

So does he fear for the fitness of all
thosc people pumping programs into
their Sinclairs through the night?
Could he find himself facing a
million lawswuits from ZX owners
clmming ks computers have turned
them into social hermits who can
only communicate in machine code?
“No", Sinclair smiles, *“We program
them so that if they make a
claim, the machine explodes
and blows them to birs.”
; You have been
warned. [J§

keys and Son of Spectrum insides. Your Computer artist’s impression.
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Y 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.

A comprehensive catalogue (price of £2.00 plus post and packing) containing
approximately 3,700 titles, any of which can be ordered.

Software for a variety of computers, including the BBC’s own software.

Computer magazines.

YOU ARE ALWAYS WELCOME IN A BOOKSHOP

I w{smm o <
COMPUTERS.
COMMODORE VIC, 64 I
& MAX COMPUTERS. PRICES:
smn” ALL ATARI, ACTIVISION,
PARKER, APOLLO,
IMAGIC & MATTEL
WE CARTRIDGES. PHH:ES :
COMMODORE E
MAX/64/VIC !
SOFTWARE PR -
msmﬂﬂ LOTS AND LOTS OF ETAHI
SeceesaI=o

SOFTWARE, E.q. Time Warp,
Nautilus, Jumbo Jet Pilot, Apple
ErMsS = A= Panic, Centipede, Venus Voyager, Slime, Intruder, Alien
() Swarm, Preppie, Pacman, Mathpack, Shamus, Frogger,
Al RSTRIKE For The ATARI 400/300 | soccer!, Submarine Commander — plus many, many more
- mm:murlm; THE NEW ARCADE GAME FOR ATARI COMPUTERS | titles — Call now for our |E‘|:E'St batch of detailed brochures !

H SE-HGLLING GRAFHICS WITH DAZZLING COLOURS ! » 100% MACHINE CODE

OR TWO PLAYERS | ® MULTIPLE SKILL LEVELS - FIGHT YOUR We e on all the n ftware
wm mnousu awe NS AN nmnuuaswnn ATTAGKING MISSILES FUEL AND AMMO will keep you up to date on all the new so

GUMPS TO CONT * AVAILABLE Now: 168 CRSETYE (g 9B pus sop e e | eleases | 1 | — Upgrade to 32K/48K today !

{(mYEAR} ON WE SERVICE ALL FAST NATIONWIDE
zw ATARI | ATARI & COMMODORE MAIL ORDER
COMPUTERS |  COMPUTERS ON ALL PRODUCTS.
GEMIINI_ELECTRONICS
i I\ ATARI I ¥-C) 50 Newton St,Off Piccadilly, Manchester M12EA. Tel:061-236 3083. = |
N e ™\ ary *COMPUTER CHESS GAMES 4
= i ) COMMODORE 64 J
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Sincl=ir
ZX Spectrum
NOT THE FIRST...

JUST THE BEST!

The Ground Forces have been destroyed
so the air attack must begin and

you're in control !

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

_IMMEDIATE DELIVERY

Pleage send B0® . . . . . 0 o i s s s s 5 8 s nmanss
I enclose cheque/ 'P. El' fn-r o
] OR Please debit my Aceess No. . . . . . . e L o
Barclaveard Mo. . -+ =5 = & & & 3 EXPUY ORI . - ain i aane
LT e e ] A R AR = e
I Address . . .« . o i 1y :
......... gt A een Y [ S R TS R
l De..lh ri Discount Available
ACCESS, BARCLAYCARD ORDERS WELCOME ON 24hr i
ANSAPHONE 0225-810132, or mail to: ycll
I TITAN PROGRAMS, TITAN HOUSE.

83 ASHWOOD RD., RUDLOE, CORSH AM,

WILTSHIRE. SH13 0LG

|FI:

SOFTWARE SUPERMARKET
YOUR ONE-STOP SHOP FOR THE BEST
ZX81 PROGRAMS.

ery bast ZXEB1 programs with just one postage stamp
:-':::'... the many tapes available, we've selected the ones that stretch your ZX81, the
nt o play again and again. Order now: we'll send them fast

Mgmﬂmﬂnzm'wilhiﬁﬂnm

as .-'-_‘-'“‘ﬁ 3"J

""." 2 'E'a.t.'.l':tu of the or MG 111-‘5' |

game” - Sinciair
pasis ""I""' -50
1 II.H.ZDES CGreat

ore Hall f'f} ya. All machine-code f:. &5 (D '_:
a superb concept”. PCW. Such good graphics you'll really
through the maze, sword in hand, kKilling mazogs, As you get
gets harder. Viery addictive. £8 00 (Bug Byte)

3. TRADER "Ouistanding qraphics .. ariginal and entertaining” - Sinclair User
Travel .:::L;:'.:'E,'::::le‘.s as this 48k game loads in 3 x chapters. Starts with
25-second Test I pictures to show off vour ZXB1. £10.50 (Pixel)
4. FROGGER First time on z.."kﬂl A very exciting version of the -u‘x‘a ie game
Enchanting graphic frogsin t logs, d
alligators - ar: watch out for the snake on the bank r’;r -SCTERN 5001 "'J hi
tirning. All machine code. £5.95
5. ALIEN INTRUDER Eased on ts against the s.:r'aui
monster that ate the crew of your starship. Will you make it o' v‘": ittle? Wil

y fightening™ - FCW. HIEROGLYPHICS on Side 2, a word gam
Shrieks of delight from the lads” - PCW. £4.95 (Camell
6. ASTEROIDS "Take your ZX81 o Sinclair
all-machine code version of the original™ - Si ;

left and nght t ¢ thrust and a great swi

..--.:. ,.._::1 1t

Mov ng cars

F: yoIr wils

Bt

where n has gone before” - C&VE "Good
I sizes of asteroids attack you,

v levals. Oin-scTeen

scoring and hi-score. £5 95 (Siversoft)
7. GMCLE'SCA\'E:M..H' g adventure game with helpful graphics. For lor 2
players. Follow your chosan q ::a**b 1t watch out for the monsters: can you keep your

reet the oracle? Hours of p'ﬂ&Sd'P £6.95 (Doric)

8. THEZX ARCADE PACK Erilliant collection of fast-moving arcade games
The graphics are excellent, the speed is incredible... excelle i I

- ZX Computing. Invaders, Galazans, plus & more games, including

a great 1 or 2 player graphic qunfight. £4 95 (Control Technology)

9. SIJ'BSPAC'ESTEIEER fou are caplain of the spaceship Swordhsh,

hyperspace. waiting to kill the enemy fleet with vour Antimat torpedoes

some splendid graphics of the vanous spaceships

sequence” - Sinclair User. £550 (Pixel)

10. ZX OTHELLO "Recommended without reserve

Your Computer. The best and latest (version 3.5) of this classic game makes F':-.-';-_-.-sn as

challenging as chess. 9 play levels, £6.55 (M of [)

ORDER NOW - AND WE'LL SEND DETAILS OF HOW TO GET A
£4.95 PROGRAM OF YOUR CHOICE, ABSOLUTELY FREE!
Post complated coupon to:
SOFTWARE SUPERMAREET, 87 Howard's Lane, London SW15 6NZ.
r——-___-___--1

hurking in

especialy good destruction

P P i Py

-'I-:-|'L'.--._-.l )
F o

87 Howard's Lane London SW15 6NZ
s programs indicated balow
made payable 10 SofTware Supermarket

PUSTTU S'C"."TJ-'.-’;R;S,.T?E'E]‘:nF.K._
[ have a 16X ZXB1 Please send ma th
| enclose a chequePO for £

liame

Address

UK, ADDRESSES ONLY. FORE
F’FDG'-‘. a0

1 ZUCKMAN

2 MAZOGS

3 TRADER

NUMBER TOTALPRICE

=
|
1
=
J |
b
1

[ T =]
I o
| B
o
g
I S N S S N e

5 ASTEROIODS £595
7. ORACLE' SCAVE £6.95
8. ZX ARCADE PACK
9.SUBSPACESTRIKER | £5%50
10.ZX0

THELLD

Total Price

SOFTWARE SUPERMARKET ooy |

——————-—--__J

r—--
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Can you stay on the road?
Dirk Lampe's Vic-20
program tests your skills to
the limit.

THIS PROGRAM is similar to the popular
arcade game Nightdriver. The aim is to steer a
racing car along an intricately winding road in
the dark. But this program also tries rto
increase the competition by allowing more
than one driver to compete in the race. Each
driver races after the previous one has
completed the course, the winner eventually
being the one to finish in the fastest time.

This program was wrinten on a Vic-20
expanded by 3K, and occupies about 4,300
bytes, but it can be squeezed into an
unexpanded Vic with some rearrangement.
Machinecode subroutines are Poked into
memory locations near the top of the Vic's
RAM at locations 6000, 6100, 6200 and 6300
in lines 10 to 190. The first subroutine draws
the left side of the road, and the second the
right side. The third and fourth crase the left
and right sides of the road respectively.

These machine-code programs are accessed
in lines 1000 to 1030 using the Vic Basic SYS
command which is similar to USR on many
other versions. The data is stored in locations
zero and one of memory and calculated in lines
1040 ro 1250.

The rest of the program — all written in
Basic — starts ar line 190. Lines 190 to 193 ask
whether instructions are needed, and wait for
the operator 1o press either Y or N. If Y is
pressed, it then jumps to the subroutine from
2200 o 2280 which displays the instructions
on the screen. As can be seen from rthe
instructions, either a joystick or the keyboard
can be used 1o control your car and the routine
to read the joystick is situated at line numbers
2000 1o 2040. In order to read the joystick the
keyboard must be temporarily disabled by
Poke 37154,127. It is important that you re-
enable the keyboard with a Poke 37154,255 in
line 2040.

Lines 200 to 301 deal with the preparations
for the program and set up certain parameters
like screen colour, auto-repeat on all keys,
keyboard-buffer length as well as disabling the
character-set switching ability, setting the
position of the character set in memory and
also turning off any superfluous sound.

Location 36867 controls the number of rows
on the Vic screen and line 210 sets this 1o 46
over 2, that is 23.

Lines 220 to 260 draw a colourful title on
the screen. Lines 270 to 301 then ask for the
required skill level: the lower this is, the
harder it is to negotiate corners; the higher,
the casier. Desired course length and number
of players are also requested at the same time.

The race then starts ar line 305, a loop in
which eight plus-signs are Poked on to the
screen at line 380, representing the car bonnet.
Lines 390 to 440 then move the road accord-
ing to the car's movement. The keyboard
buffer is scanned and the joystick read while
line 450 halts the program for a time dependent
on the speed of the car — top speed 255 km/h.
Lines 460 to 470 produce the sound of the car
engine and 480 increases the distance travelled.
If you drive for one hour at 60 km/h you will,
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unsurprisingly, cover a total distance of 60km.

Line 530 checks if you are driving off the
road. If you are, it jumps to the subroutine
making you move further off the road for a
random number of times. If you are not
driving off the road, line 540 decides whether
the road ahead should be left-curved, right-
curved or straight. Line 550 checks to see if
you have crashed by looking to see whether
the plus-signs have been erased by the road. If
they have, it makes an explosion. From there
to line 600 the program returns back to line
375 unless the finishing line has been crossed
or the car crashed more than five times.

In this case, the program moves to lines
3000 to the End. In this, the driver's time is
displayed. If there are still more contenders, it
then returns to the start of the race track for
the next driver. If the driver was the last
contender, the competitors’ results are once
again displayed.

To fit the program into an unexpanded Vic's
memory, first write lines 10 to 100 leaving our

all the Rem statements. Then change the Poke
addresses as shown.

Line New address
10 6800+ S
40 6830+ 5
680 6880+ 5
a0 6890+ S

Change the last few items in the Data state-
ments of the following lines to the new
numbers given — in each case, the numbers to
be changed are those following the number 76.

Line Old New
30 112,23, 144 26.£
50 223¢ 174,26,
80 56.24.F 204,26.€£
100 156.24.£ 234.26.£

Next, Save the program on tape, then write
the rest of the program as listed, leaving out
the following sections and any Rem statements
that might turn up: lines 101-260 inclusive,
and lines 1999-2280.

In line 390 delete the Gosub 2000; in lines
1000-1030 change the SYS addresses 1o 6800,
6830, 6860, 6890 respectively, from what they

18 READAS : IFAFC 8" THENPORESDDE+5 . WAL (RS ) - 5=5+1

thar
—

M=END{=T1)
DATAZ4 . 165.0.233.22. 176. 1 . 96. 24

G2
EERDRE

S5=8
FEM sesennressen
7 REM HMACHIME CODE
58 REM ERRSE ROAD.
60 RERDAS: IFAFCC " 0" THEHNPOKES2D8+5. VAL (RS

80 DATALE9.32, 160,90, 145.0.16%,.9,233.290.133.08.76.56.24. 8

85 5=0

%9 READAS: IFA$< "B THENFOKES388+3 . VAL (RS
199
6,24, 8

1186 REM

128 REM ADDRESSES

130 REM DRH LEFT &8990

142 REM DREH RIGHT &100
158 PEM ERS LEFT &z208

168 REM ERS RIGHT &£3208
179 FEM

188 FEN

1598 FEM THE ERSIC

181 FRINTJIHSTRUCTIOMS

DATALE9. 78, 160.0,145.0.165.0,.233.20.133.0,76.112.23. 8 ]

L

-

35

44 IFRFCR"THENFOMES 1 80+5 . VAL (RS ) ' S=5+]

25_.; EﬁTHEﬂJ 165,08, 233,22, 176: 1,96, 24, 169,77, 160.8. 145,80, 165,90, 233,22, 133,09, 76, 211
55

5?:

)i gmS+] - GOTO2O
DATAZ4 . 163.0. 233,22, 176, 1.96. 24, 169. 32, 160, 8. 145.8, 165.8.233,. 22.133.8. 76, 15

GoTole

GOTO48 |

GOTOeB

S=5+]




were previously — 6000, 6100, 6200, 6300 —
and in line 260 type Poke 650,128. Now, Save
the program after the first part.

The loading procedure for the unexpanded
Vic program is as follows: wind the tape to
wherever the first program is stored and then
type Load, and when the program has loaded,
Run followed by New and Load again. The
game is then loaded.

This an an assembled version of the
machine-language subroutine starting at 6000

(or 6800):
CLC LDY# 0
LDA D STA (0LY
SBC# 22 SBC# 22
BCS 1 STAOQ
RTS JMP 6000 or
CLC on the unexpanded Vic.
LDA# 78

A joystick cannot be used on an unexpanded
Vic.

The other machine-code subroutines are
almost identical. All are written in 6502
machine code.

A\CER

Vic-20 addresses,

1024- 7679 RAM, for programs, on
expanded Vic
4096- 7679 on unexpanded
7680- 8185 screen memory
36879 screen/border colours
36878 volume of sound
36874- 36877 sound speaker channels, value
>128 and sound emits from
appropriate speaker.
650 key repeat (>128 and all keys repeat)
649 length of keyboard buffer
657 disable switching keys
36869 location of character generator in
memory, if 240 then in ROM 32768
0.1 zero page RAM — usually not
used by Vic's OS
36867 rows on Vic screen [ % 2)
37152, 37137, 37154 Vic user port for
joystick

The above addresses in the Vie would need
to be changed for conversion to other
systems.

192
1593
S u )

GETAS : IFAFC "N ANDRS <" Y THEMI 22
IFA§F="Y"THEMGOSUEZ 288

288 POKEZESTS. 21 POKEESE, 128 FOKESST . 128 - POKES4D, | :POXE3EE62. 240 - POKEIGETS . B: PO
KE35E67S. 8

210 POKE36867 ., PEEK{ 36267 *AHD1290R (46 | POKEZES76. - POKE 36877, 0 ' POKE36878. 0

220 FRINT*Ed HIGHTDRIYER

2530 FORT=TEEATOFTR1 (POKET. 168 - FOKE[+30728. [ANDT : HEXT

248 FORI=7TT35TOTTESESTEP-1 {POKEL, 168 POKE] +3687 28, IANDT : HEXT

258 FORI=S1e4TOS IS -POKEL, 160 - POKET+20728, ([=1 yAMNDT - NEXT

268 PRINMT PRINT WRITTEM BEY WDIRK LAMPES. " FRINMT

273 IMPUT"LEYEL OF PLAY".LE: IFLECOINT(LE)ORLECIARS{LE MORLE<] THEHZTD

288 LE=LE+]

298 INPUTYCOURSE LENGTH®")CL: IFCLC IMT{CL »0RCLCABS{CL > THEMZ9@

388 [HPUTHO OF PLAYERS®:PL: IFPL<2IHTCPL »ORPL<>ABES(PL »0ORPL <1 THEHIB

301 DIATTCPL? . TTHCPLY

305 FORO=1TOPL

310 FORI=1TO1800: HEXT

320 PEINT"Jamedd+3HI0HT DRIVERSESRE" : FRINT ° M e
30 FRINT"SFEED DISTRNCE CHRE RO =i
@ PREINTPLAYER :"Q"N = POKEZEETS. 11 POKE3SEET . PEEK (25867 YAND1 290R
g

390 L=0 SF=1d:CH=1:D5=d: ked FR=7I32] (FlL=75%00 : TSed

el COSUE 1808

30 GOSUBIG16:x=TI: v=T1 ;

375 PREINT A R R R bR S 11 - PETHT * S s e e R DR R R [NT (DS~
T

ITE PRINT " S e h BB R B RN O

388 FORI=7307TOFS14 :POKET . 43 {HEXT

358 FORI=1TOLE :GETAS: GOSUEZ000 - IFRS="G"0RAF="T "THEHI=LE : GOTO420

400 IFASF="F"THERGOSUR1B40

418 IFAF="H"THERGOSUE] 200

428 HEXT: IFASC 0 ANDAS< T THEH44S

428 IFRS="G"ANDSP{2SSTHEMSP=EP+]

240 [FAS="T"AHDSPLATHENSP=5P-1 - PRINT " Sl b bbbk bi = PRINT - 18E1
s il

445 IFSP=RTHEHITS

458 FORI=]TOS4Md=1=5F HEXT

458 SS={SPANDER ) + |28+ [NT{ ( SPe54 3 /64 %18

_478 POKEIGETS. 58 FOKEISETS. 55: POKEZESTE . 65 POKESSE7Y ., 55 POKESRGE7E. 15

450 OS=slSe ((TI=H) 2160%SP

459 IFRCEANDRC 1 THENSSE

oY T=RNDCL1) - IFTS, 1 THENGOSUE I D49 - GOTOSSA

519 IFT<.ZTHEHGOSUB1 280

528 GOTOSSE

520 IFRGGANIEND L 3£, SSTHENGOSUE 1 206 TFRMDC L 35 . STHENS 368

535 IFROTHENSSE

548 IFRNDC1){, ISTHEHGOSUB] 4@ [FRNDC 1 ). STHENS40

050 A=0:FORI=7OQ7TOTO14 - [FPEEK (I 4ZANDPEEKC I VO 22THENA=S: [=7014

T60 HEXT: IFRLSTHENSSO

5?& POKE3SET4.0: POKEISETS. B-FOKE3SETE. B POKEZSETT, 128 : FORI= 1 STORSTEP-1 : FOKE3687
8.

550 FORJ=1TOSO0 : HENT  HENT : ChisChi+l | IFCHPSTHENTTE( D) E" : GOTOEH0

T90 IFDS>=CLTHEHIOOO

395 IFSPOTSTHENTS=SP

08 M=T] :GOTO3TS

595 GOTOS9S

1680 POKES, FL-INT(RL 236256 FOKEL, INTCRL/256 ) - SYS6000 : RETURN
18198 POKER. ER-IHT{RR/256 1256 (POKEL . INTCRR/256 ) - SYS6100 : RETURN
1028 FUKED . FL-INT(RL/256 00256 - FOKEL - INT(RL/256 5 - Sy54200 : RETURN

1839

POKED FR=INT(RE/ 256 %256 - FOKEL: INTLRR/Z56 ) ' 556300 ‘ RETURN

1840 COSUBLGZ - GOSUELOSD

1820

IFL=@THEHL=L+1 ' FL=R_+]-GOTO1R70

1868 IFLCOTHEHL=L+1:FlLeRL+22

1878 IFRD@THENR=R-| RReRE+] GOTOIRS0
1880 [FR(=OTHEMR=R-1:RRaRE-22

1850 GOSUR1000 -GOSUBLOLE - RETURN

1200 GOSUB1BZE: GOSUBID30

1218 JFR =ATHENR®R+] FRERR-1 GOTOIZZD
1228 IFR{OGTHENR=R+1:RR=RR+Z2

1230 IFLY@THEHLsL-] :RL=RL-1 ‘GOTOI250

1248
1 258
1333

IFL{=@THEML=L~-1 :FL=RL-22
GOSUER L8008 | GOSUBLA1D: RETURN
REH JO¥STICK

800 [F((PEEKCITI3T I ANDY y=0THENRF="(" : RETURN
2018 [FC(PEEM(ITLET) VANDE »=RTHEHAS="T" :RETURN
éﬁ IF C(FEEK (371372 JAND] 6 y=RTHENAS="F " : RETLURH

FOKE3T154, 127 IF=((PEEK(IT1SZ3AND1 283 =0 yu] THEMAS="H"

2048 POKE3IT154. 255 FETURN
2200 PRINT JINSTRUCTIONS®
=218 PRINT:PRINTF=LEFT"
2228 PRINT "H=RIGHT=

2238

FPRIHT"T=DECELERATE"

2248 PRINT"G=ACCELERATE™
2258 PRINT:FRINT"OR USE JOYSTICK"
2268 PRINT:PEINT"HIT A KEY"

=y
227

Z268

GETHE : IFAE=""THEN22TD
RETURM

Fabe POKE3GETY . 8- POKE3ISETS,8: PIKEISETE, 8 POKE3SE T, 0 FOKE3E867 , PEEK (36067 YAND]1 2
S0R(46D
3010 POKEISETD, 23 Y=TI-Y:TT(Qi=Y

20 FRINT=XPLAYER"Q": "

IFTT#(Q)==C*THEHFRIHT "CRASHED. « o u - « =:GOT

03858
3030 PRINT"CROSSED THE FIMISH":PRINT"LINE IN A TIME OF":PRINT=N"INT(Y./60)"SECS"
PRINT

3048 PRINT-TOP SPEER: "TS"KM/H"

3800
el

FORI=1TO40890 : HEXT : HEXT
PRINT"IJTHE EESULTS :":!PRINT

3070 FORI=1TOPL: FRINT"PLAYER™I": ",

008
2050

IFTTH#CI»="C"THENFRINT" CRASHED" :GOTO3108
PEINTINTLTT(I 3760 )" SECS"

3108 HEMT:PRINT PRINT
3118 [FPL=1THEMZ 160

3128 PRINT"THE WINMER

"IPRINT: A=0

3125 FORI=1TOPL

126 IFTTS{I)C"C*THENA=] : I=FL

3127 HNEXT : IFA=@THENR=PL

3130 FORI=1TOPL:IFTTSC]3="C"THEN31SB
3148 IFTT{IXSTTLR) THENA=]

F198 MEXT : IFTT#(A» > C" THENPRINT "FLAYER"A

3153

IFTTS{A)="C"THEHFR INT “HOEODY. *

2168 PRINT:PRINT=SMHIT A KEY. " :FORI=1TO1@:GETR® :HEXT
3178 GETAS$: [FAS=""THEH3170
3188 CLR:GOTO282
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The high-resolution
graphics capabilities of the
Dragon 32 are excellent,
but the manual suggests
that the best way to
produce a picture on the
screen is to resort to a
pencil and a high-
resolution grid. The
standard graphics
commands and the manual
give you a high degree of
control over drawing high-
resolution pictures but
need to be planned
carefully. Keith and Steven
Brain's drawing program
allows you to take
advantage of the Dragon’s
best graphics features
while giving you the
freedom of a true artist of
the electronic screen. With
the program you can paint
and fill in areas of the
screen as your creative
drive demands.

PURISTS WILL ALWAYS insist that programs
should be written away from the keyboard.
The more spontaneous among us find direct
drawing on to the screen preferable. This
article deals with some of the difficulties
which have to be tackled to enable this on the
Dragon.

Curves and colour

The first problem encountered is the in-
ability to Print on the high-resolution screen
or to make inputs in high-resolution mode, but
fortunately these problems can be overcome
via the Inkey$ function. Although the Line
and Circle commands require specification of
start and end co-ordinares, the Draw command
is much more lenient and is easily accessed via
Inkey$.

The default value for any of the standard
draw commands, Up, Down, Right, Left, E,
F, G, and H Diagonal is one scale unit. There-
fore these can be called by a single Inkev$
character, to give a single scale to be achieved
by the following simple subroutine:

20 As = INKEYS

30 IF INKEYS = " THEN 20

100 DRAW A%
Curves can be constructed by judicious use of
these keys at the minimum Scale setting.

The fundamental Scale unit must be defined
at the start of the program, together with the
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PMode and Screen type, but Scale can also be
varied during execution by means of the S key
and evaluation of AS. Depression of this key
can be made to increase the value of the Scale
unit thus:

10 PMODE = 3.1: SCREEN = 1,0: 5

40 IF INKEYS = “S” THEN S = § +

50 DRAW “5" + STRs(5)

Another key can be used o reduce or reset the
Scale 10 the original value and thus one key
gives a wide range of Scale factors.

Colour can be reached similarly by checking
if the Inkey$ function is a numeral whose Val
can be used 1o set the subsequent Draw
colour, by examining the ASCII value in the
new line 100.

B0 A = ASCIAS)

100 IF A>47 AND A<57 THEN C$ = A%

ELSE DRAW A$%

Blank moves can be made by Drawing in the
background colour, and these moves can also
be used to erase unwanted parts of the picture.
Any permitted Colour for the selected PMode
can be called.

To aid composition, a flashing cursor can be
provided to indicate the current Draw
position. It does this by rapidly Drawing in a
visible Colour and then Drawing in the
reverse direction in the background Colour.

30 IF AS = " THEN DRAW
“S1CIR1ICOL1": GOTO 30

4

b3l

Further assistance can be provided via the
Sound function. An audible feedback can be
provided for each type of key depression:
different tones can be constructed around
middle C — 89 — from the ASC value of the
Inkey$ string.

110 SOUND (89 + ASCIA$)), 2: GOTO 30

For the final touch, more colour can be
added to the screen via Paint. This is reached
through P, returning the screen to low-
resolution and requesting the co-ordinates and
colour information to be added. As the high-
resolution screen is not cleared, return from
this subroutine to high-resolution reveals
Painting in progress, and further Drawing can
also take place.
JOIF As = "P" THEN GOTO 200

Figure 2.

16 CLSe

28 X=RND(7):Y=x¥16:2=143
+Y

38 N=RND(518) :PRINTEC(N) ,
CHR$CZ) ;

40 A=255-INT(N-2): IFA=08T
HENA=1

58 SOUNDA.1:680T020




200 CLS: PRINT “PAINT COORDINATES" ::
INPUT P1, P2: PRINT “PAINT COLOUR™;:
INPUTPC:PRINT*BORDER COLOUR";:
INFUT BC

210 PMODE 3,1: SCREEN 1,0: PAINT (P1,

P2), PC, BC: GOTO 70

Having composed a masterpiece worthy of

Rembrandt or Picasso, one obviously would
like to retain this for posterity.

Although the Get command allows storage
of screen information in an array, it cannot be
used to store the entire screen due to memory
limitations. Each screen would require the
setting up of an array of 256 * 192 units —
more than 48K. A more conservative alterna-
tive was suggested by examination of the
Dragon memory map which revealed that the
first four Pages of high-resolution RAM lie
between 1536 and 7679. A subroutine which
Peeks the values in these locations and Loads
them into an array can therefore store the same

information in much more compact form,
about 6K.

Cut access time
For more permanent storage, this array can
be purt on to a cassetie as a data file. Whilst this
approach does work it is rather slow as a 6K-
long data file takes over five minutes to load.
This problem can be easily circumvented by
use of the CSaveM and CloadM commands

to Save and Load the contents of high-
resolution graphics pages as a machine-code
file. This reduces the access time to only 20
percent of that required for a data file and
makes storage of detailed frechand pictures
easy.

A complete program for real-time on-screen
drawing based on these principles is given in
figure 1. This is rather more complex and
incorporates a number of devices to make it
more user-friendly.

Program devices

Line 20 includes BS which contains a list of
all permirted keys, and X3 which lists the
number of high-resolution pages for each
mode. Line 30 requests the PMode and Screen
parameters to be used, and sets the default
Scale value to four. Line 40 uses string-slicing
1o set PG 1o the appropriate value for the
number of pages required.

Line 50 sets up the high-resolution display,
and moves the cursor to the top left-hand
corner. Line 60 checks for instructions and, if
there are none, flashes the cursor.

Line 70 uses the Instr function to check
whether an incorrect key has been depressed,
and if so sounds a raspberry.

Line 80 sets the Scale and Colour para-
meters for each movement. Line 90 checks
whether an increase in Scale is required, and
line 100 resets Scale to the default value.

Line 110 checks for “C" for clearing the
screen. After a few accidental disasters this
requires confirmation of action via the sub-
routine at 260 which requires an Input.

Line 120 checks for “P" and leads to the
Paint subroutine at 240, which allows blocks
of colour to be added. Warning: watch out for
pinholes in your pictures — the paint can spill
through them with disastrous results.

Line 130 leads via 1 to the Save routine, and
140 via @ to the load routine. Both of these
subroutines request a file name, and ask if the
recorder is ready.

To avoid recognition of taped machine-code
files when making a directory, an M is added
to the selected file name. The Save routine
displays that Saving is in progress, and that
Saving has been completed. As the high-
resolution screen is set up before activation of
the CLoadM, the result is an impressive build-
up of the complete picture from the top of the
screen as loading progressess.

Line 150 is the default which checks if
Inkey$ is a number and, if so, alters the
Colour value, or Else draws U, D, L, R, E, F,
G or H — all one-scale units. If background
Colour is selected then obviously a blank
move is achieved.

Line 160 makes a sound related to the
ASCII value of Inkey$ to confirm the selected
move, and returns to the keyboard-scanning
mode.

Figure 2 is a simple program which builds
up a display of blocks of colour on the screen.
As each randomly-chosen block of colour
appears in a random position on the screen, a
note sounds. The notes are high if the block
appears towards the top of the screen and low
towards the bottom. The program is not parti-
cularly sophisticated but it does indicate how
easy it can be to create a background display or
conversation piece perhaps for a party. [l

|LOAD" : GOSUB228: PMODEZ .1 ¢

Figure 1.

18 REMDRAGARTCOPYR IGHTKS
SBRAIN1982

28 B$="CUDLREFGHSXPB1234
S678RT" : X$="12244"

38 CLSO:PRINT"MODE"; : INP
UTZ:PRINT"SCREEN"; : INPUT
Y:5=4

48 PGF=MID$(X$.2+1.,1):PG
=VAL (PG$)

2@ PMODEZ.1:SCREEN1 ,Y:DR
Al"BMG ,8"

60 A$=INKEY$:IFA$=""THEN
DRAW"S1CIR1CAL1":GOTO6G

78 IFINSTR(1.B$,A$)>=BTHE
NSOUNDZ ,5:G0TO60

88 DRAW"S"+STR$(S) : DRAKW"
C"+Cs$

98 A=ASC(A$) : IFA=B3THENS
=5+2:60T0166

1908 IFA=88THENS=4:G0TO16
%)
116
126
126

IFA=67THENZ68
IFA=C0THENZ248
IFA=94THEN17@

148 IFA=64THENZ210

158 IFA>47ANDALSZTHENCS=
ASELSEDRALAS

155 DRAW"S"+STR$(S) :DRANW
UCU4CE

168 SOUND(8S+ASC(AS$) ) .2:
GOTOE8

1780 CLS4:PRINT"SCREENSAY
E": G0SUB228: CLS3:PRINTE1
92 ,"SAYING SCREEN"
(1535%PG) ) ,(1533%FPE>

198 PRINTE324 ,"SCREEN 5A
VE" :PRINTR480,"PRESS SFA
CEBAR TO CONTINUE"

208 IF INKEY$=""THENZBGEL
SEGOTOZ2E

218 CLS2:PRINTE@B,"SCREEN

SCREEN1 .Y : CLORDMF$ : GOTO6
a

220 PRINTE168,"FILENAME"
; :INPUTF$ :F$="M"+F$:PRIN
TE224 , "WHEN TAPE READY P
RESS SPACEBAR"

238 IF INKEY$=""THEN238EL
SERETURN

240 CLSO:PRINT"PAINT CO-
ORDINATES"; : INPUTP1 ,P2:P
RINT"PAINT COLOUR"; : INFU
TPC:PRINT"BORDER COLOUR"
; : INPUTBC

259 PMODEZ .1 :SCREEN1.Y:P
AINTCP1.P2) ,PC.,BC: GOTOGO
268 CLS4:PRINT"CLEAR SCR
EEN <Y~-N>;:INPUTD%$: IFD$<
YUY THENGOTOSBELSEPCLS : G

07058
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16K ZX
SPECTRUM
GRAPHICS
SUPERDRAW16
16K ZX
SPECTRUM
GRAPHICS

®16K Spectrum graphics pack.

®Full screen high resolution colour.

®Moving cursor control.

®Large alphabet facility.

®Pictures saved on cassette.

® Automatic “'slide show' option.

®Menu driven, easy to operate, crash proofed.
®Documented to usual high Video Software standard.
®Demonstration slide show.

® Audio commentary on reverse of cassette,

If you've now got your Spectrum you will be wanting to
explore its graphics potential. SUPERDRAW16 will help
you get the best from it.

Price: £5.00 inc. VAT, P. & P. Immediate delivery.

EMGLAND

P Laeia Jaay

€D =VIDED

T

KiNVER
STOURBRIDGE
SOFTWARE LIMITED
NEW U EITE T L1 OV UL W T
Professionally Written and Produced

o
Software for the Home Computer
From M.E. Evans the author of: —

MONSTER MAZE
3 E DEFENDER For the ZX81
comes a game for the SPECTRUM
ESCAPE

Can you find the axe to break down
the exit door of the maze and
ESPACE? The maze is inhabited by
5 hunting dinosaurs including a
TRICERATOPS who has the habit
of hiding behind the hedges, and a
PTERANODON that soars over tha
maze to swoop down on you.

Trade enquiries welcome
at address below.

W SOFTWARE

Software for the BBC Computer

Model B only

ALPHABETA A complete Word Processing Package with
instantaneous response. Features include automatic wrapround,
insert, delete, over-write, title centring, tabs, merging and other
editing facilities. Up to 224 lines of 80 characters can be produced.
For longer documents editing between files is possible. Price
includes amanual and labelsfortheredkeys. ............. £28.50

BILLIARDS Thisis a game of skill and cunning. Key in the direction,
pace and backspin on your cue bali and watch the result. The
computer does the rest. .E8.50

TESS A program for graphic designers or one just for fun.
Tesselations are shapes that fit togather leaving no gaps. You start
by drawing a shape and the computer makes sure it will tesselate.
When you're ready, fill the screen with many copiesof the shapeina
variety of colours, patterns and sizes. Animations are possible too,
thatapeincludesanexample.. . .. ... ... . .......coiiornn £8.50

Maodal A or B (Family gameas with sound and colour)

SHAPE and RACE For 6 year olds upwards. In SHAPE, a tracer
bouncesinside a blue box and rebounds off a hidden shape. Canyou
identify the shape before your opponent. The RACE is between a
hare and a tortoise. First one to theflowerswins. . . ......... £5.50

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. 3levels of difficulty. . . A ..£5.80

Prices include cased ca;saﬂa mstmmmng postage etc
Please send orders and cheques/ PO/ Transcash (No. 614 131 707)
to:

H&H, Dept A, 53 HOLLOWAY, RUNCORN, CHESHIRE.

For further information please send S.A.E.

T R T P

~

AIES

I

]

THE LARGEST SELECTION
OF GAMES IN THE WORLD

We stock the BIG NAMES
in Computers including

ENTRE=

ATARI 400/500

SINCLAIR zx 51

ZX SPECTRUM

VIC-64

Send 1o: NEW GENERATION SOFTWARE
FREEPOST, oldland Common Bristol BS15 6BR
(nG stamp reagd. in LIK)

or for INSTANT CREDIT CARD sales ring 01-930 9232

Please send me a copy of Escape for the 16k Spectrum.
| enclose cheque/P.Q. for £4.95

R e SR e e
Address . . . .
post Code e

o . o o E o e wE e o e ws s e e e

— DRAGONMICRO- —

and a wide range of
independent

SOFTWARE

22 OXFORD STREET, London W.1.
433 OXFORD STREET, London W.1.
52 WESTERN ROAD, BRIGHTON.

184 REGENT STREET, London W.1.
254 REGENT STREET, London W.1.

Main Computer Branches:

Also at:

T

<,
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(eNTING KEMPSTON (Micro) ELECTRONICS
e ZX SPECTRUM HARDWARE

We are proud to announce that we have developed &y i .

for the ZX SPECTRUM a new 24 line programmable
peripheral Interface using MOS technology with P
the following features: — a’
o 3 xBbitports
# Port mapped, using IN and OUT commands

® |/0 via 16 pin DIL sockets
e |/0 also via 28 way edge connector

eCan be used in BASIC or Machine Code

The port is available fully built with a detailed set of
instructions and control applications. The port can
either be used with out motherboard, thus allowing
a further card to be used, or with a stackable
connector. Either way, it means that Micro-Drives,
Printers, etc., can still be used with the port.
Please note that this is DEFINITELY NOT a ZX81
MODIFICATION but an exclusive design for the
new ZX Spectrum.

ZX Spectrum PPl port

ZX 2 slot Motherboard

ZX Stackable connector . = s
All prices inclusive of VAT, but postage must be added at 70 pence for a >

single item, 100 pence for 2 or more items. Available by mail order only. f;lin:-:tmm W|r|:¢.n
Cheques, P.0O's made pavyable to: 5““_;_ c'n:.: m' =

KEMPSTON (Micro) Electronics 3
60 Adamson Court, Hillgrounds Road, Kempston, Bedford MK42 802Z.
Please allow 21 days for delivery. 5.A.E. in all correspondence.

L NEWBROCH o R l) Ci= It o
GET MORE FROM YOUR PERSONAL FORTHCOMING

COMPUTER 6502 MACHINE CODE FOR BEGINNERS
lan Hickman A P Stephenson

Written for the personal computer enthusiast 0408 01311 7 176 pages approx £5.50 approx.
who can handle simple BASIC programming but

who wishes to delve more deeply into this OTHER TITLES OF INTEREST . . .
fascinating subject. The book explains how MICROPROCESSORS: YOUR QUESTIONS
microprocessors work, how they form part of a ANSWERED

microcomputer system (vdu, printer etc.), the Alec Wood

use of compilers and interpreters and machine 0 408 00580 7 160 pages £5.45

code programming. A final chapter gives
helptul guidelines on
choosing a computer

BEGINMER'S GUIDE TO
MICROPROCESSORS
E A Parr

for a specific

BEGINNER'S GUIDE TO BASIC
i e PROGRAMMING
£5.50 approx A P Stephenson

0 408 01184 X 176 pages £3.95

ORDER NOW from your local Bookseller
In case of difficulty send cheque/PO with order 10
Publicity - NTB 11 at the address below:-

]L\Ife;vnes Technical Books

I BOROUGH GREEN, SEVENOAKS, KENT TN15 8PH TEL: (0732) BB4567

(¥C.11/82)
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MUSIC

THE SOUND QO

The hills could be alive
with the sound of your
Atom if you take David
Morton’s advice.

MoOST MICROCOMPUTERS can make noises,
though sometimes their range is limited. Apart
from sound effects for games this capacity has
an obvious application in music production.
However, if you, like me, are completely
unmusical you will not have been able to make
the best use of the variety of programs
allowing you to compose, play and store
music. Why not use the computer to compose
and play short melodies?

A computer can compose tuncs by basing its

12F—
ME
10D
aCc
BB
TA

606G
6F
4E
3D
— O ——
1B
Figure 1.

composition on a pattern of established music.

This is done by taking a piece of music,
splitting it into bars and storing them in |
memory. Bars can then be selected at random |
and joined together to form flowing music.
The disadvantage of this method is the large
amount of storage needed. Another approach
is to analyse examples of a composer’s work
statistically, and this is the approach covered

here. The programs are written for an Acorn
Atom, but are easily modified for other
computers with sound-generarion facilities.

1 2 3 4 5 6 7 g 9 10 11 12
B G D E F G A B C D E F
1 B 29 141 56 0 0 29 0 0 0 0 0 0
2 G 13 48 36 109 29 13 0 0 12 0 0 0
3 D kL] 57 46 &7 12 12 24 0 0 0 12 0
4 E 0 g 59 18 51 51 25 17 25 0 L] 0
5 F 0 0 0 80 16 95 24 8 0 0 0 32 ]
6 G 1 0 16 0 37 3 69 37 28 6 22 0 |
7 A 0 10 10 0 3 48 25 43 48 5 5 28
8 8 10 0 5 10 23 10 75 23 75 10 4 0
;B 5 0 8 0 B 8 22 16 76 45 34 12 26
10 D 0 0 0 0 0 25 34 9 a3 68 9 17
11 - E 0 10 0 0 0 0 0 39 49 g8 4 20
12 F 0 9 0 0 0 0 26 34 42 0 76
Tabhle 1. The Strauss probabilities.
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It 15 simple to count how many times a parti-
cular note occurs, but this is not much use for
composition unless the number of times a

particular note follows any other note is
counted. It is then possible to calculate, given
a note, the probability that any other note will
follow it. If a table of such probabilities is built
up, a fingerprint is provided on which the
computer can base its composition. This
fingerprint is different for each composer.
The first program produces this table of

| probabilities, but requires some time to enter a

substantial number of notes at the keyboard. |
have therefore given the results from two runs
of the program on different composers. For
simplicity, and because of the limit on storage
space, [ have confined the analysis to 12 notes
and ignored the duration of each note. The
notes are entered as the numbers 1-12 repre-
senting the notes as indicated in figure 1.




Each analysis should ideally be confined to
the music of one composer; a variation in style
confuses the results. The program is simple. It

counts the number of times any note follows
any other note, building up an array of 144
elements.

1 2 3 “ b

B c D E F

1 B 1] 4] 255 0 0
h 0 0 255 0 0
3 D 18 16 32 B0 48
4 E 0 15 96 48 B4
b 'F 0 0 32 64 B0
6 G 0 1] 0 0 64
7 A 0 1] 0 0 1]
B B 0 0 16 0 80
2 [ 0 1] 16 0 16
W D 0 0 0 0 0
1T E 0 0 0 i} 0
12 F 0 1] D 1] 0
Table 2. The U.S5. composer's probabilities.

6 7 8 9 10 11 12
G A B c D E: “F
0 0 0 0 0 o 0
0 0 0 0 0 0 0
16 10 16 0 15 % 0
0 0 16 0 0 6 0
32 0 32 15 0 0 0
47 D 96 47 0 0 0
0 0 255 0 V] 0 0
15 16 64 43 1] % 0
16 0 143 32 0 32 0
0 0 0 127 128 0 0
o 0 64 m 48 16 16
0 0 95 0 160 0 0

On completion of the data entry, indicated
by entering an 0, this array is converted to an
array of probabilities in which 255 represents
certainty and 0 impossibility. The two rables
of probabilitics below were produced from
about ten melodies each, the first by Strauss
and the second by an American composer.

Each table can be stored in memory as an
array — although I used the Atom’s byte-
vectors to save space. In each table the last
note to be played is represented in the extreme
left column, and the probability of any note
following it is represented by the members of
that row. Thus, in the first example, the
probability that the note C2 follows Bl is
141/255 and it is impossible for the note C9 to

follow Bl.
The second program uses the second table

of probabilities ro decide on a series of notes,
playing and drawing them as it does so.

A range of notes

In this program, the subroutine between
lines 330 and 350 decides on the next note 1o
be played by choosing a random number
between 1 and 255, and then looking along the
appropriate row of the table. The members of
that row are added together until the sum is
greater than the random number. The note
whose probability was last added to the sum is
chosen as the new note, which is played and
drawn on the screen.

The Atom’s speaker is connected to Bit 2 of
an output port and a tone is produced by
Exclusive-Oring the port with 4. The speed at
which this is done determines the frequency of
the tone produced. The assembier routine at
line 80 does this; it is an exact copy of the one
from the Atom’s manual.

The frequency is determined by the contents
of the accumulator and the duration of the
note by the Y-register. These are calculated by
Basic before entering the machinecode
routine at line 310.

The numbers representing the frequency of
cach note are stored in another array, and are
calculated from the fact thar the time between
successive blips of the speaker is 5°x+17
cycles, which at 1 MHz is (5"x+17)*10-¢
seconds. The value of x can therefore be easily
found. The frequencies I used are listed below
and are based on a middle C of 262 Hz.

Note Frequency Hz x
B 828 199
C 1047 188
D 1174 167
E 1219 148
F 1397 140
G 1568 124
A 1760 110
B 1876 93
C 2093 92
D 2344 a2
E 2637 72
F 2784 68

The music produced by this program,
although far from random, tends to lose
structure over a long period of time. There is
some scope for improvement. For example, it
is possible to analyse three or more note
sequences instead of two, or to take account of
the length of notes. Much better results are
obtained when a programmable sound gener-

! ator, like the AY 38910, is used.

fcontinued on next page)
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PLUS: READ,DATA RESTORE,BSAVE,APPEND . TAPE..
BSTRG, CHAR, POP, VAR & BLEEP

Fits any size memory Atom
Full Decumentation included

NEW LOW PRICE £15.95 ALL INCLUSIVE

RUSH YOUR ORDER TO: Ross Software
44 Premier Avenue, Grays, Essex RM16 2SD
Send £1 for documentation only

Spectrum Software available shortly.
Al prices inclusive.
Send S5.A.E. for further details or payment to:

MACHINECRAFT LTD.
P.O. BOX 2, COGGESHALL,
COLCHESTER CO6 1TJ.
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MACHINECRAFT
INTO UTILITY SOCKET FLASHING CURSOR
1200,600,300 BAUD CASSETTE OPERATING SYSTEM s 0 FTWA R E
VISIBLE AND AUDIBLE INDICATION OF LOAD & SAVE
Draw complex graphic shapes with one instruction FDR THE 161{ ZXB‘I
using our special "SHAPE" command
33 NEW COMMANDS 737 COCKPIT ...5.75 2ZX GRAVITY RUN 5.75
FRUIT MACHINE 450 R T .
SHAPE N XY draw shape number N at X,Y LIFE ¢ 4 % AEH?&ECB};AASD\.EFEN;I;UHI.E. : g
BLOCK - draw block of any size, any graphic mode WDHDSQUARE ""4'00 ORBITER/HANGMAN -“4..00
POINT = lest if graphic point set or clear ZXHEX . . . M/C ENTRY AND MANIPULATION 4.00
FIND = pnnt lines which coniain a given string ZX CESIL . . . COMPUTER LANGUAGE FOR SCHOOLS ... 5.75
K.ET- = SCans k&'ﬁ'buﬂrd fDr use in real ume games DMNA élf?l‘JCATiGNAL? PHDGRAM SET A 1 1 Im
ZERO - zero all basic variables R A R R e ey i
SCREEN — el cursor 10 screen location 10 1o 511)
STOP — debugging program command
STRG — print strings in graphic modes FOR THE ACORN ATOM
MC = monitor — memory change, Hex & textdump THESEUS . . . 3D ADVENTURE IN 12K . . . NOF.P. 11.50
RENUMBER including GOTOs and GOSUBS DEATH TEMPLE . . . ADVENTUREIN3K. .. ... 5.75
AUTO ~ automatic line numbering SPACE ALIENS . . . REQUIRES 3K ONLY ... ... 5.75
DELETE — delete block of program lines BRICKOUT. THE WALL STRIKES BACK.3K T/3KG.... ....5.75
VERIFY — venfy programs after recording on tape DEATH PARK/HIGH-LOW/SNIPER . . . 12K . . .NOF.P.....5.75
PACK removes non significant spaces ATOMCESIL. . .12+12 ......... R -
TONE — spund a note of any duration and tone MIRACLE . FULL DISAESEMBLEH IN 252 BYTES!! 4.50
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The sole ZX81 agent for the
Arab World is interested in
software, publications,

add-ons, etc.
Don’t miss this opportunity
— ACT NOW!
Send samples of all you have to:

— Nt —

P.O. Box 147, Jeddah,
<4 Saudi Arabia, Tel: 6604212,
f\ Telex 402 276 Autoram S.J.

CAMEL PRODUCTS

AN INNOVATIVE PRODUCT
FOR YOUR ZX81

Faster than a Floppy

Easier than an EPROM
MEMIC-81

HOW IT WORKS & WHAT IT DOES

This useful accessory for ZXB1 users is a 2 kilobyte {or 4KEB)
memory module using chips fabricated in a remarkable
technology. When not actually in use, these CMOS chips can
be put into standby. The‘i\g then take only a minute current 1o
retain the data securely. The Lithium battery fitted in the unit will
last for 5 to 10 years. Plug it into the ZX81 and flick a switch
and the data is ready for retrieval.

MEMIC-81 resides in the 8-12K area of ZX81's memory map.
This area is not directly addressed by Basic, but Basic programs
can easily be stored and retrieved by means of the tiny 12 byte
routine provided. This can itself be stored in CMOS, so that
Basic programs become available simply by entering PRINT
USR . . . Machine Code routines are directly accessible.

Clear Usar Notes, Application Notes, Program Example and the
necessary routines are provided with MEMIC-81, which comes
casaed and with an extender card at the back.

For a picture of MEMIC-81, see Sept ¥.C. page 122,

2kB MEMIC-B1 £24.95 + VAT 4kB MEMIC-B1 £29.95+ VAT

OTHER CAMEL PRODUCTS

MEMIC T 2kB Towerblock version for any System £29.95 incl.
MEMIC L 2kB Low Profile version with cabled conneclor £29.95 incl.
PIO-81 8+ 8 Ch. latched Input/ Qutput ZXB1 card £13.00 + VAT

ROM-BE1 2kB-BkB ROM/EPROM Unat for ZX81

THE BBC MICROCOMPUTER
SPECIALISTS

SOFTWARE FOR THE BBC MICRO

MISSILE CONTROL the first implementation on the BBC Micro of

the popular arcade game (32K)............. £9.00
MAZE MAN an authentic version of the popular arcade game
e e e e L . £6.00
BALLOONS a highly original game thm s00n becmnes- compulsive
PRI A o L s e e e b £6.00
DISASSEMBLER the memory dump routine includes a scrolling
back in memaory facility (18K]. . . £5.00

MISSILE CONTROL, MME MAN & BALLUUNS
use the Keyboard or Joysticks for control

30+ PROGRAMS FOR
THE BBC MICROCOMPUTER

This Book contains program listings, with explanations and
tips on using the BBC Micro
GAMES UTILITIES GRAPHICS & MUSIC
'ASTRO RUN' ‘FASTFINDER' ‘3D GRAPHICS'
Most programs will run on Models A & B
Edited by C.J. Evans, various Authors.
A pair of cassettes with all the programs is available.
ISBN 0 346120 00 3

BOOK £5.00 BOOK & CASSETTE SET £9.00

**

CASSETTE LEADS
for the BBC Micro

The BBC Micro comes with an incomplete cassette lead

7Pin Din to 2 x 3.5mm & 1 x 2.6mm minijacks £4.00
7Pin Din to BPin Din & 2.5mm minjack vennns EA00
IPiInDinto 7TPinDin.............. g P ety 2 X1 1 )
PinDin PLUGS........c.oo e ... Two for £0.65
6Pin Din PLUGS (for RGB socket) ................. .. Two for £0.65

5Pin Din PLUGS (360" for R5232)..... .. : Two for £0.69

RS423 LEADS
RS423 TO RS423 (BBC Micro to BBC Micro)
Allows two BBC Micros to “1alk’ to each other

Two metre cable ey e : e .. £4.00
Ol eI B e o e il s e e e . £6.00
TELEVISION IMO N!TOR LEADS
Phono plug to Co-ax with high quality cable 3 Metres. £3.00

BNC Plug to Phono plug (i.e. BBC Micro

1o Rediffusion TVRM) ............c.oe0. e £2.20

PRINTER CABLES
BBC to 36 way Centronics Type connector .. £17.50
BBC 1025 way D Type (foruse with RS232) .................. £9.50
BBC to 40 way edge connector {Centronics 739) ..... v oes . E20.00
TORCH to 36 way Centronics Type connector. . .. £20.00
Blank C30 Computer Cassettes
Ten for £4.00

Computer graphics design pads 100sheets ................... £4.00

BBC UPGRADE I{ITS
RAM UPGRADE (100ns]
KIT A Printer & 1/O Port P = [

KIT B Analogue Port............o0000e. e M s A £8.00
RC Sesl OB RGE. ... o s £10.00
KITD Expansion Bus/Tube.............ccccovvuiees £7.50
B AOrEaR I o= oo e e R W ek e £58.00

All r.:ompanams full specification

STAR DP8480 PRINTER From £250 Inc VAT
80 CPS : 80/96/132 COLS
BIDIRECTIONAL LOGIC SEEKING
TRACTOR WITH FRICTION FEED

CENTRONICS............ £217.39 + £32.61 VAT = £250.00
R e e e e i £235.00 + £35.25 VAT = £270.25
High Res Graphlcs uptmn o allow

BBC Screen dumps . ..F15.00/£20.00

{24HR SECURICOR I:ZIEELI‘I.ﬂ'EFI‘tr F'DF: PFIINTEF!S £8.00)

£14.95 + VAT

VAT included where applicable
Send SAE for full Price List
POSTAGE: Add 50p on alf orders under £710.00

C.J.E. Microcompuiers

Dept (YC], 25 HENRY AVE, RUSTINGTON,
W. SUSSEX BN16 2PA. (03062) 6647
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THE BBC MICRQ is one of the most impressive
machines on the market, and its capabilities
for music generation are much-praised.

Thar does not mean, however, that every
BBC owner can immediarely plug in and start
emulating Gary Numan, though this article
will show you how o take full advantage of the
features that are present in the BBC's music
box.

We will now define the initial problems you
may encounter, and sec what can be done 1o
overcome them, so that our micros can start
making pleasant noises.

There are two main hardware grumbles —
both easy 1o solve. Most BEC Micros emit an
annoying buzz from the loudspeaker during
hormal use. This is caused by signals from the
data bus being amplified. A 10Kohm resistor
across pins 16 and 15 of the 1MHz bus should
cure it — you can either fit a plug, or solder it
to the corresponding tracks on the PCBE.
Acorn will be doing this themselves soon.

Secondly, if the tinniness inherent in the
small internal speaker is restrictive, you can
connect an external amplifier of 50Kohms
impedance to pin PL16 on the PCB. These
modifications might affect your warranty, so
check with your local Acorn Service Centre.

Statement syntax

Moving on to documentation, I presume
that the Envelope and Sound statements are
now understood, thanks to the new user guide
and to previous articles such as that in July
Your Computer, but briefly, the Envelope
statement has the following syntax:

Pitch Amplitude
envelope envelopea
Envelope n,1,p1,p2.p3, al,a2,a3,a4,11,12
ni,n2,n3

where n is the envelope number — usually 1-4,
or 1-16 if not using tape filing in Basic: and | is
the length of a time step — usually 1-127 for
pitch envelope repeat. Add 127 if the pirch
envelope is not for repeat. The change of pitch
per step in the corresponding pitch parts is
given by pl,p2,p3 from -128 to 127. The
number of steps in each part of the pitch
envelope is designated by nl,n2,n3 from 0 to
255. The al,a2 give the change of amplitude
in artack, and change of step in decay parts,
using values from —127 to 127. The a3,a4 give
the change of amplitude in sustain and the
change of step in release, using values from
=127 1o 0. The t1,t2 are the targer levels for
amplitude at the end of the attack, decay parts;
0 to 126. And here, briefly, is the syntax for
the Sound statement:

d=dummy flag, 0 or 1

s=sync flag, 0 or 3

f =flush queue flag, 0 or 1

c=channel number, 0 10 3

a=amplitude, 0 to - 15 for envelope 110 16

p=pitch, 0 to 255 for a music channel, or

0 to 7 for a noise channel

d=duration of sound 10 to 2650ms.

In BBC Basic sound qualities are
programmed using the Envelope statement as
shown above. However, a statement followed
by 14 parameters does not give much idea of
the sound it will produce.

The EnvPlot program, for 32K, allows you
to draw an envelope directly on the VDU by
moving a cursor around. Then you edit it,
sampling the sound produced. You define the
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SIAR OF STA
SCREEN AN
HVING-ROO

Whether your musical tastes are heavy metal or Trapp

family singers the BBC Micro has something to offer.

This month and next month Chris Melville shows you
how to turn your BBC into a musical instrument.

pitch and amplitude parts separately on
separate axes.

EnvPlot enables the user to start from
scratch and define both pitch and amplitude
envelopes on the screen. The program is either
in Pitch Mode; blue background, pitch
envelopefaxes displayed, pitch envelope
information displayed at top of screen: or
Amplitude Mode, red background, amplitude
envelope/axes, and amplitude envelope
information at top of screen when the user is

The two modes are interchangeable at any
stage, and if you re-enter either, you will be
returned to where you left off. There is a
cursor on the screen which is moved about by
using the arrowed keys. You cannot move the
cursor anywhere that would produce ourt-of-
range parameters.

Presssing any function key will rub out the
cursor and, when the function has been
executed, the cursor will reappear on the last-
entered point. All of the functions are

entering or manipulating the amplitude | foolproof. For example, you cannot Sound the
envelope. envelope unless you have completed both
L. IET
1ORER C.MELVILLE 1982

110M ERRDE ALUM

1 28 TVIES

ITMOLE4: FROCINITIAL ISEs FHINT"YOU ARE NOW RUNMNING THE EMVELOFE-DEFINE PRDGRAM,
SEE SEFERATE SHEET FOR InFD. """ "HIT EEY TD START...."1X«GET

1aPROCAXES .

1SVOUZF, 1824208

14REFEAT

1 PFROCCURSOM: FROCW [FE

1BON OX QOSWUBR 30,708,246, 47, 56,60, 74, In,

1FUNTIL NEsZ

SOPROCFUNCT ION: FROCW I FE

10N % GOSN T0.,58,04, 4%, 56, 60, 54, 35 52

==IF D=2 GOTD 1o ELSBE HITO 20

meEND

«alF NOT AFY OR NOT PFX BOTOAD

SSSDUNDI =15, 100, 4 VDUS, 173 PRINTYPARAMETRER PRINT
vour graphs. Thi s

=You can list the ENVE-LOPE

paramsterg Ethat arg Tor meegd  Frim 18 & QDOd way to store any

good dounde you discover {for lLater (1 1T Mit & k#y... "1gX=GET
SLCLSIPRINT"The statesent would be:—"""EHV. 1. "iBTFi " "iFXilre ™, "tF%(2 e ", "IF%
L et ottt - vt 6 I B BolWaat 3 A bk T SPGB w A e B SRRl b - I bl ¥ o Y B St e L B PPt o - it
(Sre", "1BY LAY " "aned the SIUUMD ctatement would have itd duration paranater="]
AFPRINTSETRS {INTA X (T s MAYS o0 (STF=1 IMODT2&+1 ) /5N G S X=GET
ZBRE TLIRN
T9REM werr ENTER PORTION RUOUTINE wews

AFEm=]
=X Y RANEY =Y 8% INK r =DETEFSR I FR (N

FOHOUND 1,-15, 1 1 ELEBE IFN:sT

SEPIDVE XK (MK o YR ANy s DRAWXE, Y5z NE=p =] XN (WK
RI=FETEFSYL: RETURN

soBOUND 1,-15, —tPRINTEINFINITE SUSTAIN
nite suatain Ffor Cthe™ "nobte socunded with FS (it 10 or
liy,as given by RELEASEpart of the amplitude envelope fhit N}T}

IZREPEAT: INFR=GETS:UNTIL INF#="N" Ok [INFe="1*:UDU]2,. 5 RETURN

« @1 IF NEsZ FPFL=

chooss 1n¥L
dec ay

DFETION"" "

Yo mAY

1% Lo

1.4:VDUa, ]

al dowm=T= norma

A
wo REM =+ SELECT FPITCH *=

SEUDUS. 12 PRINT""You arde already in PITCH apds, nusbakull " S0NDL, =19, 10, 339
eMCWAT T L1500 WD D, 5 RE TURM

PREM = DEL. LAST PFORTION ROUTINE =

SHIFNECA PRXeO ELSE aF e

SPIF W=D OR Ni=4 VDL, 12 PRINT"Ho last-portion to delete:S0UND 1,-13,120,3

tPROCWAITOLO0 s VBUI 2. S: RETURM
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pitch and amplitude sections. All parameters
entered are checked before they are accepred.

In Pitch Mode the Y-axis is labelled relative
to f — which is the pitch used in the Sound
statement concerned.

When moving the cursor about, remember
that the dotted line can have a gradient —
given as P/STP at the top — of zero even when
it is not horizontal, since integer arithmetic
and integer parameters cannot give totally
accurate results. If the gradient of any section
is zero, then, when the computer Sounds that
part, there will be no pitch change.

Relative pitch

The Y-axis is the relative pitch, the X-axis is
the number of steps. The actual duration of a
step depends on what you have set it as.

The pitch envelope has three sections, for
cach section the computer needs to find the
gradient, that is pitch/step; and its length in
steps to use in the Envelope statement.

Whether the pitch envelope keeps cycling
over is, of course, determined by the walue
chosen for the step length. In Amplitude
Mode the Y-axis represents amplitude, the
X-axis represents steps.

The parameters taken for the amplitude part
of an envelope statement are somewhat odd,
and the system used by the computer can
cause amplitude envelopes to differ from the
one you have drawn.

For this reason it is usually best to have a
horizontal sustain section otherwise the note
will fade quickly due to inaccuracies caused by
the computer’s Sound software dealing only in
integers. fcontinued on page 57)

4-}5m1.—::..u-u.::musn:rmr.ﬂmmmﬁf.-m—urm‘r?.u{mr.‘-’mmr:lal—:‘rl_m
41
AJREHN sser RESCALE ROUTINE ssew
ATSOUNDT . =19, 100, 31 VDU, | 2 PRIMNT"RESCALE AXIS~To pick axis type ong ofi=""""1%
¥ - To rescale the graph correctliy.“"“u,y = To scale axis but not the gragh.™"=
[ = Te "Forget™ thais operation. )
AAREFPEAT: oF X135, 0
4508=CETS:UNT]L Cs="X" QR D8="Y" OR D8="x" K Q8="y= OR D¥="F"
4&61F De=“"F"vDULZ, S:RETURN
A7 IFDS="Y ~OfD%=" v "REFEATCLS: INPUT"HAXIMUM Y-VALLE (S-3358%) =,MiUNTILH »=SaANDH
BTS84 PXI=YMAXY: PFYE=INTH ELSEREFEATCLS: INPUT*HAXTHUM X=VALUE (IT~7&5)",MiUNTILA
w ZANDH. TaAs: FEXs INTH FYX=YHAXY
AB I FNE=OGOT N4
» AFEADad: FORD=1TONK: IFDEw ™ "DRUS="y™ PSLID)=INT (SX (0} IR =F XX+, 5} s PFL (Q) =FHR
DUNMDIFY (D) /PE e NHAY L/ YHAYNAPYY ) s PEX (0 :m KL (D) t PYXN (RI=YR (0) : GOTOSA
SOPFLID)=FE (D) s PSR (0}=8% (0 : PYS (D = INT (XL (0} AP XHAK L« S s PYR (D) m INT (YL (00 /P
YER*=YMHAK L. 5)
SLIFPX(0) 2900 DRADS (PFYXID) ) 400 DRARS (PFX (0 ) 126 DRFEL Q) 2255 BADw=]
BINEIT: IFBAD CLS: PRINT MO ESLALE-Bad graph=:S0UND 1.-1%.50, S:PROCWAIT {1000 1 0
T4
AAFORDs 1 TONEZ: XX () =PXL0) : YL D) =FYX (D) s FEC(Q)=PFX (D) 1 SE Q) =PSX (D) tNEXT
B4 IMAXE=PXY YHALL=PYE  VOUS: PROCSCREEN: VDU, 1621 4208 1 RETURN
SSRER *+s DEFIMNE STEP DURATION ===
SHSOUNDL . =18, 100, 4: REPEATVIIL, 12 TNPUT" Enter gtep durstion (1=-127 centlsecn.
P, TABCLO, 2) . STP:UNTILSTP =1 ANDETF 1 2A: STP=INTETF
STIF AFL AND INY CREAT I *XMAXE  TO0= ( (BTF -1 ) HODL12&+1 ) £S5} 3754 SOUMDL, -15, 20, 41 VDU
12+ PRINT" “REJECTED-Ethi=s value causes the aesplitudeenvelope to be longer than the
DURATION parasgter in a SOUND statesent can take."i:PROCWAIT (4000 : GOTOSS
BACLEsPRINT “Do you want the piteh envelope to play OMCE.or to kesp REPEATING
fonter O.R) 7" :REFEAT:08=GETS: UNT ILOs="0"DRDE= "R "ORGs="r "BRO#="a0 IFOE="0"0RD =
"o *STP=8TP+1 27 RETURN: ELSERE TURN
STREN sessee BEFF ROUTINE swesds
AS0VDU4. 121 1F AFX AND PFY GOTO 4% ELSEIF NOTPEX PRINT"PITCH 131 IF NOTAFX PRINT®
and "i
A11F NOT AFL PRINTAMPLITUDE=:
AZPRINT® snvelooe incomplete”: SOUNDL,.~15, 10, 5: FROCWATT {100 t RETURN

ATPRINT® DEPRESE one of M.M.E bto produce sound H = produces MUSIC=" "N, B =
NOTSE or BUZ! respectiviy®"*E = to END this operation™iz»FXis, |
&SeFX 15,1

ASKEFEAT )08 BETS: UNTIL =M™ ORGS=“HN" ORO4=“B" DR Oe="E":sFI15,0

A6IF De=~E™ RETURM

ATIF IMFs==N" DURE=INT{XZiT) e MAXE/ P00e{ {STP=1MOD1 246+ 1) /S5 ELSE DURX=J3S

AGBIF DE="H" ENVEL.DFPEL,STP. FEOL FELZ)FEIZ) SX11),8%0(2) ,BE03) ,FLIS) ,Fi{al . FLL
TV FXIB) . S% (50 S (6 1 SDUNDE]L L, 1 FTTCHE, DURZ: BOT0AA

4HFLF Oa="N*" Ii«7 ELSE 1¥%=3

FOENVELOPEL  STP . FRILF,FRIZ) JFE{S) BR 113 . 8% (2 . BX43) .0, 0,0, FLI8Y,0,0: 30UNDALL,
1o P ITOHL, DURY : SOUNDR 1 O, = 15, TE, DURY: GOTOL4

T1EOTOAS

|

FIREM &« OMFLITUDE ENVELOFE =

TaAGK=2r Nl Lol =Mt X IRANEEIMAN Y : ¥ IMAX L= YHAK Ky KHAXY=ANMANY : YHALK=AYMANL

TowDIF, 1, 1, 0RO 19,0, L, 005 s S0UND L, =15, 20, 4: CL.G: PROCSCREEM: VDU 9, 1,3, 0505199
e 1O DR, 12,29, 1828 1007

THIFNES >4 GBOTOBO

TTPRINT™ AMPLITUDE HODE="~"You say now define an asplitude envelopein th
® BamE wmay.You can use the functionkeys,F7 returnn you to pirtch=-define srode

{8PACE BAR TD COMTINUCY ™) XabGET

THFRINT® "Noke that the first 3 stages sust have atotal length of less than 23
S5 (20°ths ofa second) or the corcesponding GMDEtatement will have DIRATIOD
N parasator out of range. ISFOACE Bad, .. )1 X=GET

T CLO:PRINTYou have got the option of never-ending SUSTAIN by usang FB at a
ny 1'““:19.." "Note that °never ending SUSTAIN" agans that the RELEASE wection is
never Feached. (SPACE BaR. .. "1 XeGET

B Yhd : CL B PRINT“Parl one 18 BTTACK" " “Part two im DECAY =" "Part three
18 SUSTAINT"*Fart four e RELEASE®"" FREGENT PART: "1

HION MX-T BOTO AZ,.HI.084, 05,04

BIFRINTT ATTACK "1 :GOTOET

OEFRINTS DECAY " 1 GOTOAT

BAPRINT® SURTAINTiI:GOTOE}

SR INTY RELEAGC®; 50TDAT

BaFFINT® ALL DONE™S

BY H0UND] =135, 10,2:®*FX15,1

BAX=IMNEY (T00) 2 IF NE=B 0OTO 91 ELSEREFEAT : PROCCURSOR : PROCK ] PE

BIONOY GOSURTO, 38, 24, 90, 56, 60,94, 76, I2

SOUNTIL wWe=H Ok OXeg:zIF Oi=D RETLRMN

SIPRCCFUNET 0N e 00y GOSURTO, 38, 24, 98,56, 560,94, 96,521 IF Q¥=s8 RETURM

9Z IF D=2 GOTD 08 ELSEGOTOYL

STREMs s sAHFL ITTUDE MODE FLUNCTIONere

GavhUs . |7y PRINT"You are alfvady in AMPLITUDE sedie-D07Y ' s SOUNDL,.—1%.%0, 5 PRD
CRAIT L1000 ;: RETURN

9% REM s RETURN TO FPITCH MODE ==

=1 MM eI G G A L s AL LT AYMAY s YMAX Y : THAXES X IMaXY YMAX Y=Y IMAX Y1V
DULY, 1,8, 00 1%,0,48, 5. 12: PROCSCREEM: VDU 9, 1R 4200 19, 1, 6. 08 Of 2 RE TIRN

RFTRLA == anfF. K LE ROUT IHL =»

FAESEMNDL = 15, |00 VDM, 1T FRINT"RESCALE AXIS 1 tvpe one ofr==""" X ¥ = Re-pl
oty graph accordingly™"" n.y - Scales axis but leaves graph™"™ F = Toa FINIBH thi
s gperation. 3

FIREFEAT:: oFX 15,0

PONDS=GE TS UNTILDE="X" OR O8=":" OR D4="F* OF D4="y" OF O8="Y":IF Os="F" UDU12
+rRCTURM ELSE [F O8="¥" 0OR De="y* BOTOL12

101 REFEAT CLS: INFUT Haximum X-valug (3 to 1900) "MIUNTILM)=3 anND M 1401:DAD=0
sFXZ=INTH: [F MN¥=4 GOTD 111

102 FORD=S TONE

INSIFDes"w = FXE Q) = X8 (@ s PR =FNRDOUND (FE (D) mXMAX S PYXX) ELSE PFL(Q)=FLi0) 1 PXX
(Oh=INT (XML (0) s KEMAXK/PE L+, )

ICAMNEXT: ON F-NL GOTOD 108, 106, 107, 108

IOSTF PR (B! >0 DRFFY () (=126 BAD=-1 ELSE IF FFLIB)=0 AMD STIR)<>SXIT) PFYLIA) ==

1

106 IF PRELTI0 ORPFX(TI<-1256 OR PAX(TIsPYL/ P00+ { (STP-13M0D127+1) 51270 BAD=-1
ELSE IFPFLIT)=0 AND SEITI{)E8%(4a) PFLLTi==1

1071F PFRL&) #1286 ORAPFX (&) <-12& OR PYX (&) *PFXL 1000 ((STP-1)M0D127+1) >1270 PAD=—1
ELSE IFPFLIAI®O AND SLI&)Y ¥SX (S} PFY(A)=SGMISE (LI -BEIS))

10BIF PFELS) 3126 ORPFX(S1<0 OR PXX (D) =PYN/ 9008 ({STP—1  HODI27+1) ¥1270 BAD=-1 EL
SE IFFFY (S5m0 AND BX(50 <30 FFLIS)=]

1091F BAD CLS:PRINT"ND RESCALE - bad graph.":S0UNDL.-15,50, % PROCWAIT (100) : BOT
=L 11

110FOR0=S TO NEIFXOR)=PFL (0N XE{0) =FI% (D) s NEXT

111 XMAYE=F XY VDUS: PROCSCREFN: RETLRN

1IZREFEAT s CLA: INPUT"Enter max. y-valuw (F-128) “MiUNTIL HOLZ7 AND MiwS:PyEsINT
M: BAD=0: [FNL=4 BOTOLIZ]

L13FORD=4 TONE

114 IF ="y *FYEQI =YL (0 PFX (0] sFRROUND (FX {00 s PYE/YHAXZ ) : P (D) = INTISE (0) «PYESY
HAXE+. 5} ELSE FyLiDd=INT vl » YHAY L/ Pyhe , SV i PR (D) =FE (D) s PSE (D) =SE (D)

11SMEXT:-0N ?-ML BOTO1146, 117.118.119

flisting continued on page 57)
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THE CLOYVALE VIC-20 ANALOGUE INTERFACE WILL
ALLOW YOUR VIC TO MONITOR TWO INDEPENDENT DC OR
AC VOLTAGE INPUTS AND TWO EXTERNAL TRIGGERS.
SIMPLE TO USE = IDEAL FOR PROJECTS, EDUCATION

2 CHANNEL VOLTAGE MONITORING EACH GIVING

oDC VOLTS: 0-2 VOLTS TO 0-30 VOLTS MAX RANGE

s AC VOLTS: 30 VOLTS MAX PEAK TO PEAK LOW FREQ

o OFFSET BIAS CONTROL FOR MORE ACCURATE
MON&TUHING BETWEEN TWO VOLTAGE LEVELS WITHIN
RANGE

2 INDEPENDENT EXTERNAL TRIGGERS
ALLOWS MONITORING OF EXTERNAL SWITCHES
E.G. DOOR SWITCHES, PRESSURE MATS, RELAYS, ETC

2 CHANNEL PADDLE FACILITY

INDEPENDENT FRONT PANEL SELECTOR SWITCHES GIVE
DIRECT CONTROL INSTEAD OF VOLTAGE MONITORING.
ALLOWS INTERFACE POTS TO BE USED AS PADDLES FOR
GAMES, X-Y POSITIONING, ETC.

0 N LY £37- 95 EXCL VAT, P&P

DEALER ENQUIRIES WELCOME

—
&5 2

)
o L
g

By
L

o
ELO W,
Tyviwes ]
e

0983 854864

s

=l

VIC-20 ANALOGUE INTERFACE

CLOYVALE LTD UNIT 5 PLOT 1 INDUSTRIAL ESTATE
VENTOR, ISLE OF WIGHT P0O38 1DX.

L O TR PO ARR PR OR RO PRTRERRCERTEREARONRRRT DR RTUICEATE VO SRORCPROR OO

PLEASE SEND ME . . . ... ANALOGUE INTERFACES
AT £43.64 EACH INCL VAT -

1 ENCLOSE CHEQUE/PO TO VALUE OF

FLEASE INCLUDE NAME/ADDRESS/PHONE IN BLOCK CAPITALS
PLEASE ALLOW UP TO 28 DAYS FOR DELIVERY

AT RO OO OO OR RN R RROTTORRCRRORORD

I

THE ULTIMATE
ADVENTURE
FOR THE
SPECTRUM/ZX81
for only £9.95

Your eccentric father
has left you £10,000 in
his will. In order to claim your
windfall you must solve
twelve clues and gain access to a bank account
in which the money has actually been
deposited. Be the first to crack the puzzle and
the prize is yours! Plus you will win two tickets
to the city of the secret KRAKIT ™ vault
location. The prize money is increased
weekly. A telephone number will be
supplied so you have the opportunity to
find out just how much you could win.

* When ordering plesse state

whether for Spectrurn or
Ix8
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COMPUTING

396 JAMES RECKITT AVENUE
HULL, N. HUMBERSIDE, HUS8 0JA

1. Tha first quaiified entrant 10 be confirmed by the judges to have completed all

the clues correctly is the winner.

2. There will be one winner only.

3. No persons connected to Artic Computing Limited or International Publishing &

Software Inc. or their families are eligible to enter KRAKIT.™™

4. This offer is not valid where prohibited by law.

& Due to the confidential nature of KRAKIT ™ we regret we are unsble to enter
into any individual comespondence. All the reguired information, including
how to claim the prize, is on the computer tape.

6. The winner will be required to sign an affidavit of compliance with thesa rules.

DON'T MISS YOUR CHANCE
TO WIN A FORTUNE!

Dealer enquiries
welcome
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{continued from page 55)

The end of the sustain section determines
how long the note is Sounded for, although
the amplitude can reach 0 before this thus
effectively ending the note.

The release section does not have to end on
the X-axis, it is only its gradient thar is needed
for the Envelope statement. Now for a
complete description of all the functions
assigned to the soft keys:

FO EnterPoint Enters position of cursor as
next point on curréent
envelope.

F1 DeletePoint Deletes last point entered.

F2 Parameters Gives completed envelope
as the Envelope and Sound
parameters needed to
produce it.

F3 RescaleAxesUsed to rescale the x and/or

y axes. Theréa are two
options: first, normal
rescale —in which the axis is
rescaled and any of the
envelope parts are adjusted
suitably; second, alternative
rescale—the axis is rescaled
but the graph shape is left in
the same position.
Used to set the length of a
step, and also whether the
pitch envelope autc-repeats
or not.
F5 Sound Env Demonstrates a completed
envalope in one of three
voices

F6 Amp Mode Enters program into
Amplitude Mode

F7 Pitch Mode Enters program into
Amplitude Mode

F8 Infinite Stn Set any future notas with an
infinite sustain part — also
cancels it

F4 Set Step

F9 Unused
Note also that Escape starts the program all
over again and so Break should be used to exit
the program.

I would like to offer two simple yet useful
tips for saving programs (especially long ones)
on casserte.

Becausc of the bugs present in the BBC
cassette-filing  system, it is a neccessary
precaution to Save programs several times in
order to ensure at least one will Load back. It
can be very boring sitting around waiting for
long programs to save so that they can be
saved over again, especially at 300 baud, so a
good idea is to type:

*KEY 0 SAVE “programname”

IMMTIME =0:REPEAT:UNTIL TIME =500;M
Then set your cassette recording and press soft
key FO say four times, one for each copy. You
can then go away and have a cup of tea — the
program will be saved four times with an
inter-program gap of five seconds for those
recorders with no motor control.

A much-criticised oversight on the BBC is
the lack of a Verify command, since *CAT is
not really the same thing. However if you try:

“LOAD “* 800D
then the computer will load the targer
program from hexadecimal 8000 onwards,
which is, of course, read-only memory in the
BBC Micro. However, although nothing is
actually loaded into RAM, the machine still
thinks it is loading a proper program. It will
thus report any errors that occur, including
the corrupting of block 00 — the most
common of the cassette-filing system bugs.lll

(listing continued from page 55)

1148IF FFEX(B)>) OR PFE(B)<=12&6 DR PS5X(8) -126 PBAD=-] ELSE IF PFX{(B)=0 AND PSX{8)
CIPBYLT) FFL(B)==]

LI7IF PRYLTI X0 DR PRYEC(TI<=124 DR PSX(7)>126 BAD==1 ELSE IF PFY(?)=0 AMD PSXE(T)
CHPERLA) PFLI7Im=]

118IF FFX(&)>126 OR PFXL(&)<=124 OR PEXL{&4) >1258 BAD=-1 ELSE IF PFRE(&)=0 AND PSXL
&IPS (S) PFY (&) =SEN (PSLIA)~PSL(S))

L19IF PFXE(S) »126 OR PFL(S)<0 DR PSL(9)>124 BAD==1 ELSE IF PFL(SIm) AND PSL{S)<
) PFR(S)wm]

120IF BAD BOTO109 ELSE FOR O=5 TO NE:FE(Q)=PFRIQ) :SLI(QI=FSE(0) 1 YA (Q)=PYYL (R o NE
xT

121 YHAR Y =P Y s VDUS: PROCSCREEN: RETURN

1220EF PROCINITIALISE: XMAXE=74%5: YMAX =124 AXMAL =400 AYHAX L= 1 26 F X4, 1

123 VDU 28,0,4,39,0, 25182025 04010, 12

124 #FX11,30

125 *FX12,1

12&58KEYD

127=KEY1

12B%KEY?2

12F=KEYS

1J0=KEYS

LI1=KEYD

132wKEYS

LII*KEY7

1I4+KEYE

138 KEYS 1

136 #KEY10 OLDIMMODES:MVDULR, 1,595,000 IMINL. 1M

I370IM XX(8),YX(8) ,FL(B),8X18) ,PYX(B) . PYX(B)  PFLIB) ,PELIB) :FOR IY=0TOB: XN (1Y%=
O ¥Rl =m0 FE (IR O SR IR =0 NEXT

L1 3ENY =0 Xal) Vim0 DETEFSKa0: FSTEFS =0 STP=1 1 GX=1 1 Miud AF e 0: PFE=0: INFEa"N" PIT
CHY=124

139 VDUZS, 224,224,228, 224,0,010819,1,8,010119,0,49,0510¢

140ENDPROC

141 DEF PROCCURSOR

142 VIDUS s X%=X% (NE) =INT (007 XMAXE+1 ) 1 DSTEPSK=1 1FSTEPS =01 YX=¥YX (NX) : PROCINFO

143ENE=XE: YNE=YYL

144 #FX15,1

143M0VED, O DRAWSO) , O MOVED, =100 DRAKO, 100 OX=8ET

145IF OX=lIT7THENXNY=XNY+4: BOTO1SL

147IF OxXw] ZT4THENXNX=XNX-4: G0TO151

L4BIF QEm] 39 THENYNImYNI+14: GOTO131

LA9IF Du=i IATHENYMNYE=YNYE=14: 30TOL151

1S0IF (B%=481>0 AND (O%-48)<10 O¥=0%-48:60T0 157 ELSE GOTOl44

151IF FMNEBAD PROCREJECT:PROCINFO:GOTO14T

1S280UNDO, =10, 1, 11 PROCINFO2: PROCWIPE

LSIPLOT2ZY, XNX, YN¥

1S4MOVE XNE-4, YNE+4: PRINTCHRSZ22S

1SS E=NNY: YE=YMNI

13550TDL44

1S7ENDPROC

L3BDEF PROCAXES:VDUS,29,050i :MOVEL6Z, 20: DRAW 182, 820: IFGY=1 THENC=420: AX=3Z: Bi=4
00 ELSED=]Q0: A¥s] 1 21 BEe7T20

1SFHOVELOBZ, D1 DRAWL OO, O

160FDRIX=1 70TDIO07OSTEP LOO: MOVEL X, Q=16 PRINT ™ "1 NEXT

141IFORIE=170TOIOTOSTEPS OO MOVE LY , D~ PRINTETRO(INT L (1 X=170) SROO® X MAN K+ . 51 ) g NEX

AN USWN-

162FORT X=alTOBIISTERSO0 : HOVED, [Xs IFD=100 Oam" * E|L SEQe==F"3 IF1%L>0 Co="F+"
14TPRINTOS i STRS(INTI(IX-0-12) /BXeYHAXK) } s HOVEL184, I PRINT ="1 NEXT
1464VDUZT, 182501 : ENDPROC
145
14&46DEF PROCREJECT:SOUNDL ,—15, 100, S: VDU4, 12: PRINT"Not al lowed-outside paramster
range” 1 PROCWALT ( 100) 1 VDUS: ENDFROC
147DEF PROCWAITI(TY) s TIMESD: REPEAT UNTIL TIME»TX:ENDPROC
1ABDEF FROCINFD: [F Ni<4 As="Pitch/step=":B8="Steps":Ce="P/Stp~:De="PITCH = ELS
E As="Amp.  step =" Es="Amp. “i1Cs="A/Stp"rDe="AMFLITUDE"
149VDUA, 1 2: PRINT"CURSOR: "I TAB (19,00 D% * envelope™; TAB(O, 1) i “Part L 1t T
"BE; " ="t "GStep tiow = "I (BTP-1YHODIZV+11" ce."3TRAB(1F}i"Fitch repeat 1 “§:1]IF
BTP*127 PRINT"OFF"; ELSE PRINT“DN";
170 IFNX=0 OR Wi=4 GOTOL73 ELSEPRINTTAB(19,1): "Foint"iTABC(19, 2} iCe i TABCIF,. 3 ;0
i
171 IF Ni<4 THEN O=0 ELSE O=3
172 REFPEAT G=0+1:iWi=20+(0 HMOD4) S PRINTTAB (WX, 1) "=~;0 MODA: "=~ ; TAB(WE, 21 sFX(0
IETABI(WE, S iSK IR it UNTIL =M% OF Q=7
173FROCINFO2: ENDPROC
174 DEF PROCWIPE: MOVEXZ—4,YE+4:8C0L0, O:rPRINTCHRSZ24: BCOLO, 1 i MOVE XX, YX:PLOT?, X
EANX), Y (NX) 1 ENDPROC
175 DEF PROCINFOZ:VDUL: PRINTTABLLZ, 1) e NYMODA+1: TABCL2,2) s FSTEPSL; *
31 sDSTEPSXi * "1 :VDUS: ENDPROC
175DEF PROCECREEN:CLS: PROCAXES:MOVED, O: IFNY=8 THEN Q=T ELSE O=-NXDIVA#3
177FORC=0 TO NX:DRAWXE (D}, YR I(Q):NEXT: ENDFROC
178 DEF FHNROUND (X)=INT (ABS(X)+.5) #SGNX
179 DEF FNBAD:DON NxX+1 GOTD 180,180,180, 180,182,185, 188, 1%]
180 PDSTEFPSK=INT ( (XNE-XX (NK) } /FOO»XMAXE) 1 IF PDSTEPSYX<=0 OR PDETEPSX>255 THEN =
|
181 FFSTEPSY=FNROUND { (YNX="% (NX) )} /400sYMAXYE /PDATEPSY) : IF ABS(PFSTEPSY) »12&6 THE
N ==] ELSE FSTEFSEt=FFSTEPSK:DSTEPSE=PDETEPSX: =0
182 VEsSINT (XNY/ 008 XHAXY) s IFVE =0 OR Vs ( (STP=1)HOD127+1) 1270 ==1
183IF YNZ<O DR YNE>7Z0 ==] ELSE PDSTEPSE=INT (YNX/T20+YHAXN+.5) : PFSTEPSEwINT (PD
STEFSX/VX*.J) 3 IF PDETEFEXC>Q AND PFETEPSL=0 FPFETEPSX=1
1841F ABSFFSTEPELR>124 =-1 ELSE FSTEFPSXK=PFSTEFPSYL: DETEPSYL=PDETEPSL: =i
185 WE=INT ( {XNE=-XXINE) ) /P00 XHAXYE) ; IFRX<=0 OR (VE+WX) = ((STP=11HMOD1Z27+1) 1270 =
=1
18461F YMELO OR YNUDT720 ==1 ELSE PDSTEPSEsINT (YNX/720sYMAXY+ . 5) 1 PFETERPSEaINT L (Y
NE=YE NG ) F 7208 YHAKXL /WLy . 5)
187 IF PFETEFPEXZ=( AND PDSTEFSX<»S¥X(S) PFSTEPSY=SGM (PDSTEPSXL-8BX(S)): GOTO 184 E
LSE 20TD 184
188 Uk=INT C (XNX=)CINZ) ) SFO0sXMAXE)  IFUK =D OR (VE+NI+UX) & ( (STP=1)MOD1Z27+1) >127
O =]
1891IF YNE<O OR YNADYEINX) =—]1 ELSE PDSTEPSK=INT (YNL/TZ0=YMAXZE+.5) :PFSTEPSEsINT
COYNE=YX(NE) ) /7200 ¥YMAXE/UX+=.5) : IF PESTEPS a0 AND PDSTEPSX<}SE (&) PFESTEPSLa=}
1901F PFSTEPSN<=-125& DR FFSTEFSEI =—=1 ELSE ESTEPSE=PFSTEPSY: DSTEPSX=FDSTEFSL:=
0
191 IF XNM<=)NX(NYX) DR YMAXYREINL) DR YNE<O =—1 ELSE PDSTEPSEsINT (YNX/T20+4YHAXY+
2 IPFESTEPSK=INT { ( YNE=YX (NX} ) / T20eYMAXK/ € (XNE=X% (NX) ) /P00 XMAXYE) +,. 5)
1921F PFSTEPSX{=128 ==] ELSE FSTEPSYaPFSTEPSY: DSTEPSX=PDSTERSY: a0
193DEF PROCFUMCT 1DM: PROCINFD: VDU, 30: PRINT“You may now use =rE any of FO=-F9
Ty WAITING: c s e s ™™ = NMDUS
194=FX15,1
195 OX=GET-48:1F QZ<2 DR O0X>10 GOTODL194 ELSE EMDPROC

"ITABLL1Z,
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ZX81 Spectrum

MANAGEMENT GAMES
Airline — £5

Can you compete with British Airways? You must decide on the
number of aircraft to operate, whether to buy or charter, whether to
enter into a loan or a fuel contract and the levels of staffing and
maintenance. Problems encountered are tax demands, strikes,
cancelled flights, hijacks and aircraft crashes.

Autochef — £5

As MD of a Cetering Company you must negotiate for leases,
decide on menu prices, level of wages, adverising and dividends.
Each year you must predict the inflation rate. You are also given
options on consignments of wines and food and loan contracts.
You will be made to resign if you are not successful. There are 3
levels of difficulty.

Print Shop — £5

You own a small printing company and are required to decide on (a)
the number and type of staff you employ and when to increase or
reduce staff (b} the amount and type of paper you stock (¢) the week
in which work is schedules (d) the quotation for each. Are you an
entrepreneur? Test your business acumen 1o the limit! There are 3
levels of difficulty.

Business Model Modeller X £8

This is & vary User Fnendly business modaller. it does not hava tha
flexibility or the complexity of Micromodeller. However it does
provide managers with a useful business tool and an introduction to
modelling. The model shows thé profit sensitivity and the
interaction of the pertinent marketing and production factors of a
business.

All Programs include detailed instructions and need 16K

DISCOUNT: £1.50 for two; £3 for three; and £5 for four

N &% &y DREPTYC
L s CASES COMPUTER SIMULATIONS
J 14 Langton Way
ORI T e e TTL

Spectrum

Fast Action Games
in Machine Code
TREASURE HUNT {Spactrum) Explore one of the 29 mazes in search
of treasure and grab as much as you can before the time imit. 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 visible. There are 144 variations of this fascinating game and
even the game selector is fun 1o use.
HUNT (16K ZX81] A ZX81 version of Treasure Hunt with 48 variations.
X-MEN (16K ZX81) The only Puckman type game with all these
features: true gobbling action, bonuses, arcade type maze, 3 lives,
graphic display of lives left, 4 monsters, a den, booster buns, high score,
CONtINUOLUS ON-SCreen Scoring.
UFO (16K ZX81) A fast moving space game in which you must defend
the Earth by destroying all the UFOs and spy satellites while your
moving force field gradually gets wormn away by the alien bombs.
TRAP (16K ZX81) You control a maving wall and try to sumound your
opponent (computer or human) before he surrounds you. There are 3
speeds and games can be played with a border or wrap around screen.
£4.95 FER GAME ON CASSETTE

@ (no stamp required)

SOFTWARE CAMBRIDGE CB3 7BR

Tick games required 0 X-MEN
{1 TREASURE HUNT 1UFOD

L1 HUNT L] TRAP
NAME

INSTANTIMAGE TRANSFER TO ZX SPECTRUM

RD DIGITAL TRACER £49.95

fime-consuming.

Pleasesendme ................... RD DIGITAL TRACER(S) at
£49.95 each | enclose payment of £ y

M o b . .
e e A e it P e

Send to: RD Laboratories, Dept. YCN, 5 Kennedy Road, Dane End,
Ware, Herts. SG12 OLU

RD Laborotories’ policy is to bring sophisticated computer lechniques to low-cost
computing. RD Loboratories therefore maintain the right to amend specifications
at ghort notice. Flease send stamp for further details of the RD DIGITAL
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(unretouched
printouts)

The new RD DIGITAL TRACER cuts out much
tedious plotting. It provides instant transfer from
original to display file — for screen display in
i colour, ZX printer printout, or retention on cassette.

The RD DIGITAL TRACER is of immense benefit
in many fields — for geographers and weathermen,
for engineers, architects and technicians, even for
budding Leonardos! Designed for use with the ZX
Spectrum, the RD DIGITAL TRACER as supplied
is compatible with ZX 81, although high-resolution
colour graphics cannot be oblained on this machine.

The high resolution colour graphics of The ZX
pecirum permit accurate presentation of complex
or irregular images — maps, technical drawings,
even personalities. But entering individual co-
ordinates for unusual shapes can be tedious and

The RD DIGITAL TRACER is available only
from RD Laborateries. 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 s supplied with tracing
sheet, software cassette, and full instructions on

use.

R D Laboratories

5 Kennedy Road, Dana End, Ware, Herts. SG12 OLU

TRACER, and the AD 8100 SYSTEM for automaiic moniioring, test and (SS26] 84380
I control. I



If snowdrops and Spectrums are among your favourite things, these valuable
machine-code routines by Jeremy Hall will help improve your micro’s sound-
producing ability. Impressive noises can be produced to rival the machine-code

routines used by software houses.

SOUND OUT
YOU

WITH A LITTLE knowledge of machine code
and of how the Spectrum produces sound,
some quite impressive noises can be produced,
despite its limited sound facility.

The Spectrum produces sound by sending a
series of clicks to its internal loudspeaker. The
time interval between each click, and hence
the pitch of the note, is dependent on the value
held in the HL register pair of the Z-80. The
higher the value stored in HL, the longer the
interval berween clicks, hence the lower the
pitch of the note produced, and vice versa,
The length of the note produced, that is, the
number of clicks, is controlled by the value
stored in the DE register pair; the larger the
number, the longer the note.

Having set these registers to the required
values, it is then simply a matter of cailing the
sound-producing routine in the Basic ROM.
This starts at address 03 B5 hex, 949 decimal.
Program 1 demonstrates this idea very simply,
and figure | shows the machine-code mne-
monics of this program. Try changing some of
the values of HL. and DE in this program by
altering the Data statements, but before you
do this, save the program on casserte in case
you crash the svstem.

It probably will not take you very long to
tire of program 1 and you will want 10 move
on 1o some more interesting sounds. This is
where program 2 comes into it; figure 2 shows
the machine-code mnemonics for this pro-
gram. Register B is loaded with the number of
times that the whole sound is to be repeated.
Try loading it with 1, that is change the
second number in the data statement from 10
o L.

HI. and DE are se¢t to the required value and
the sound routine called. On returming from
the routine, DE is loaded with 16, which 1s
then added to HL to increase its value, and
lower the pitch of the next note. The sound
routine is then called again, and this process
repeated 255 times. Register B is then decre-
mented and if it is zero the program will end
and return to Basic, otherwise the whole pro-
cess will be repeated. Note that registers HL
and BC must be saved by it.

In the final program, program 3, the
machine code held in each data statement is
based on the previous program, but with
different values of HL and DE in each case.
Enter the program exactly as shown, with the
correct number of zeros after each Dara state-
ment. These zeros are used as padding to
make each routine 30 bytes long and thus
make each USR address easier to remember —
32400 1o 32430 and so on. Try experimenting
with the values of HL. and DE again; vou
might be surprised ar the results. =

Program 1. 10 CLEAR 32499
20 FOR a = 32500 TD 32509
30 READn: POKEa.,n
40 MNEXT a
S0 DATA 17,128, 0
5% DATA33,.0.,3
60 DATA 205, 181 . 3
85 DATA 201
100 RANDOMISE USR 32500

50 RANDOMIS

10 CLEAR 32499

20 FOR a = 32600 TO 32529
30 READn : POKEa,n

40 NEXT a

50 DATA 6, 10, 197, 33, 15, 0, 17, 20, 0, 229,

205, 181, 3, 225, 17, 16, 0, 167, 237, 90,
125,254, 255, 32, 237, 193, 18, 230, 201,

USR 32500
Program 2.

‘I'D CLEAR 32399
20 FOR a = 32400 TO 32649

30 READn : POKE a . n

40 NEXT a

50 DATA G, 3, 197, 33, 15, 0. 17, 40, 0, 229,
205, 181, 3, 225, 17, 4, 0, 167, 237, 90,
126, 264, 265, 32, 237, 193, 16, 230,
201, 0

60 DATA 6, 20, 197, 33. 0. 3, 17,
205, 181, 3, 225, 17, IED‘JE?
32, 240, 193, 16, 233, 201, 0, 0,

70 DATA 6, 5, 197,33, 15, 0, 17,
2[!518132251? 16, 0. 1
126, 2654, 255, 32, 23?, 193, 16.
2001, 0

80 DATA G, 2, 197, 33, 0, 6, 17, 5, 0, 229,
205, 181, 3, 225, 17, 8. 0, 167, 237, 82,
32, 240, 193, 16, 233, 201, 0, 0, 0, O,

90 DATA 6,50, 197, 33,0, 1, 17, 1,0, 228,
205, 181, 3, 225, 17, 16, 0, 167, 237, B2,
32, 240, 193, 16, 233. 201, 0.0, 0. G

100 RANDOMISE USR 32400

110 RANDOMISE USR 324320

120 RANDOMISE USR 32480

130 RANDOMISE USR 32490

140 RANDOMISE USR 32520

1.

m9.3
gﬁi

~ SPECTRU

150 GO TO 100

Program 3.
Mnemonic Hex Decimal Comment
LD DE, 128 11 7F 00 17 128 0 Note length
LD HL, 768 21 00 03 3 03 Pitch
CALL 949 cD B5 03 205 181 3 Call sound
RET co 2M Return to Basic
Figure 1.
Mnemonic Hex Decimal Commaent
LB, 10 06 0A 6 10 Repeat sound 10 times
PUSH BC C5 197
LD HL ,15 21 OF 00 3B 150 Initial pitch
LD DE .20 11 14 00 17 200 MNote duration
PUSH HL ES 229
CALL 349 CD B5 03 205 181 3 Sound routing
POP HL £l 225
LD DE, 16 11 10 00 17 160 Decrease
AND A AT 167 the
ADC HL , DE ED 54 237 90 pitch
LD A, L 7D 125 Repeat
CP 255 FE FF 254 255 255 times
JRNZ -18 20 ED 32 237
POP BC C1 193
DJNZ -25 10 EB 16 230 Dec B, repeat if not zero
RET c9 M Return to Basic
Figure 2.
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|

1@=@&

% L‘;

“ine

n=% 7O no: LET cini=2:

"

=

NPUT "“thich soung {1i-""; {ino
9

=& THEN LET aig.nk=zx
é THEN LET aig.nr=¢%¢

=@ THEN INPUT “Wora

G0 SEUBs Zeae
; DUER 31; “vPress
to tearpn™

DUVER 1; “"FPress
2 learn®™
THEN GO TO 156@
“ AND INKEYS( >

1'l‘“‘" INKEY&="r" THEN GO TO 48
CU SUD 15D

o SUE o0l

U SUE Soeo

BIM dino:

FCOR =2=1 TC no

M e

LET iLowm=9990C

LET wor=08

FOR n=% 7O no

IF din} siow THEN LET wor=n:
Ltow=gd in:

NMEXT n

FRINT BT 10,10 asiwor3 .
0 TO 128

STOR

EFEM enter soungd

FPFRINT AT & ,6; OUFR 1, Spsak

fter Tone"™

PRINT HT ©.,06;

GO SUE 40006

FOR n=3i TO 175

LET {=USR USSR “‘r™

LET bBini=PEER ZZ5&£6E5

NEXT n

RETURN

REM draw graph (b}

FOR n=B 70O f:..fi: FPRINT BT n,D

: NMEXT n

FOR n=1 TO 17%

PLOT @0

DREW bBinl 2,06

NEXT R

RETURN

REM draw oraph (a2
« PRINT H7 nR,2X
e MEXT "R

FTOR n=1 TO 175

PLOT Y=7.n

DRAW ai{a.nl)-~2.0

NEXT n

RETURN

REM wait

LET LlL=uSR USSR “r¢ v

IF FEER ZS668E=0 THEN TG TO

RETLURN

OUVER 1, "Speak

BEFORE ENTERING the main Basic program
the machine-code routine should be entered
using the following Basic program.

10 FOR n=USR “r* TO USR "u”

20 INPUT a

30 POKE n,a

40 NEXT n
After entering the program, type Run and
press Enter, then enter the aumbers in the lefi-
hand column taking / as Enter. The
mnemonics are included for machine-code
enthusiasts.

33/56/92/ LD HL,(5C38)
682/0/ LD A00
119/ LD (HLLA
6/255/ LD B,FF
219/260/ IN A, (FA]
254,/255/ CP FF
40/1/ JRZD
52/ INC {HL)
16/247/ DJNZ -9
201/ RET
0/0/0/0/0/0/0/ NOP {*7)

The machine code acts as a crude [requency
counter by looping round 255 times and
adding 1 to the location 23608 each time it
hears a noise through the ear socket. We are
therefore left with 2 number between 0 and
255 at location 23608 each time we call the
routine. This number will correspond to the
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frequency and, to some extent, the amplitude



of the sound entering the ear socket when the
routine was F';.J.'.'I:['I.i.ﬂg.

To use the program you will need some kind
of input to the ear socket; you could use a

radio or a cassette recorder. To use the main
Basic program you will need some way of
connecting a microphone to the ear-socket, via
an amplifier so that the computer can analyse
your voice dyvnamically — as you speak.

Sound source

To use the program, plug the ear lead on the
Spectrum into the ear lead of your sound
source as shown in the diagram, figure 1.

If you want 10 see the program working but
cannot connect a microphone 10 your
Spectrum, then Enter the following short
Basic program.

10 FORn=1T0 175

20 LET a=USR USR *
30 PLOT O,n

40 DRAW PEEE. 23608.0
50 NEXT n

60 CLS

70 GOTO 10

Type Run and Enter and gradually turn the
volumn of your sound source up until you see
a fine bar graph across 1"*:.‘)11[ one quarter of
Ihl; SCTCCN. 'n'.:'l.LF ‘;U‘IIIFH[E[ 1‘1 now l'.u'\"" av !.Il"

I' Ear
lZX Spectrum

Figure 1.

Ear

Sound
Source

ALK

the sound that is going into the ear socket.

If you can connect a microphone to your
computer then try this Basic speech- m‘l”llx 5is
pProgram. After entéring i, type Fun and
switch on your microphone. Enter how many
words you want — [ suggest two for your first

try — then enter which word you want to enter
first. You shold see the words “Speak after
tone’’ appear, accompanied by a beep.

The machine will then wait for a sound in
the mike before it starts inputting information,
50 you c¢an take your time before saying your
word after the tone has stopped. When you
have said your word, sit back and wait until
the machine asks for the name of the word.
After entering this you will be given two
graphs at the moment idenucal and will be

ZX Sﬁ.e;:tmm

F— — = .
i h E RN
||:||:: r.u-:. LOCK rn.. nl;rn v WD

LN

[ g4d-0 o OATA AN

YOUR
SPECTRUM

TO

If the strain of pushing
keys is telling, J D M

Edwards’ program lets
you sit back and relax.

asked if you want to learn or continue. Select
learn and vou will again be faced with the
prompt “Which sound?”. This time enter 2
and repeat the process. For better results
repeat each word several times — not on the
same analysis, but respond with each number
several times to the prompt. This will be
averaged out 1o provide a more accurate resulr.

Word matching

Having repeated each word several times,
respond with Continue to the prompt and say
one of your words after the tone. The
Spectrum will sort through its files and print
the word nearest to yours. Although slow, this
method has a good success rate and could be

\'1 Ly

rewritten in machine code 1o save rime.

-.nm.
AR

[=1 i1 Cooe PELx

LFRST LT

H v

SRR
SHET

{ j W=
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DRAGONS
SIGHTED
IN LONDON

THE BRITISH MADE 32K HOME
COMPUTER

onty £173 . .

ONLY

THE DRAGON'S TEETH

32K RAM expandable to B4K: 9 colours: advanced 6809E
Microprocessor: 5 octaves of music: Professional quality
keyboard: Plug in sockets for printer, joysticks, cassette,
games cartridges: Expanded Microsoft colour Basic: 160
page Basic manual: A growing library of the best games
and applications Software.

If you want to meet a Dragon,
Phone us today! 01-633 9611

SW.WINTER & Co.Ltd.

101 WESTMINSTER BRIDGE RD, LONDON SE1

Pleasa supply:
DRAGON 32 £199.50 sach

- JOYSTICKS  £19.95 each
NEW Wintersoft Dragon casseties.
Cragontrek £5.99 each
Artist’s Designer £5.99 each
CARTRIDGES:

_ GHOST ATTACK £24.95 each
BESERK £19.95 each
CASSETTES:
I ___ DRAGON GAMES SELECTION
QUEST E£7.95 each

Phone for the complete st of cassettes & carlridges.
Prices include VAT — Add £4.00 p&p per Dragon & £1.00
PEr accessory.

Payment by Cheque or P.O. please,
| Neme
Address

L T TR i Fl—r

£7.95 each

COMPUTER SHOP IN

WEST WALES

BBC COMPUTERS
Model A — £315.00
Model B — £399.00

MACHINES ON CONTINUOUS
DEMONSTRATION

Acorn authorised A/B upgrades — £106.00.
Price include same day installation and testing
fby appointment).

*Due soon — disc and speech upgrades.

ATOM COMPUTERS
From £129.00 for 2K RAM
Extra RAM £2.50 per 1K
ZX81 — Now only £49.95
16K RAM Packs — £29.95

SEIKOSHA GP100 PRINTER
— £212.00

C12 Computer Tapes — 48p each, £4.60 for 10.
Software by Acornsoft and Bug-Byte
Computer books
Computer cables and accessories
Wide range of electronic components
Price includes VAT. Carriage extra at cost.
Qur range is continually increasing but you are
advised to phone for current stocks if travelling far.

CARDIGAN ELECTRONICS
Chancery Lane, Cardigan, Dyfed
Tel: 0239 614483

(Closed af day Wednesday

The

SPECTRUM

Games
Companion

ISBN: 0 907211 02X
PRICE: £5.95

by Bob Maunder

Available
NOW!

LINSAC vc)

68 Barker Road,
Middlesbrough TS5 5ES

ey T S w——— s, G G — e ——
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. more mystery and excitement on your Sp ectmm. ,__
as Eddy the electrician tries to thwart the ghosts i
in the mansion with his secret light generator.
 (from the developers of ‘Spectral Invaders).
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~ LIVERPOOLI33AB.




ALL THE PROGRAMS in this series of articles
will run on a 1K ZX-81. In fact if you have a
RAM pack you will need to remove it, or reset
RAMu1op to less than 3.25K.

The first essential when producing a games
program is to sét up the background display.
With the 1K ZX-81 the display file is
collapsed, so it is impossible to Poke the
characters into the display. Therefore one
must first set up a display file of the size
required.

In machine language there is an instruction
RST 10 — D7 hex. This is a very important
instruction on the ZX-81: it is only one byte
long and instructs the computer to print a
character, held in the A register, in the first
free space on the screen. If vou look at
program 1 you will see how this is done.

16514 3EI1C LD A, 1C CHR$O0
D7 RST 10 Print it
ca RET RET TO BASIC

1 REM Y0 NOT TAN
2 RAND USR 18514

Program 1.

"

With the demonstration programs | to 5
there is no need for a hex loader, since they all
can be keyed in. Keywords are emboldened;
Some keywords such as Copy are entered by
typing Then Copy and erasing the word
Then.

The 0 in program 1 can be replaced by any
character available from the keyboard. The
character will be printed in the first available
print position, thar is 0,0.

Program 2 demonstrates how to print up to
255 characters consecutively on the screen
using the instruction DJNZ-10 hex. This
instruction carries out two operations; it
reduces the number held in the B register and
jumps a specified distance if the number is not
zero. In this case it will jump backwards -3
places FD hex. FF is —1, FE is -2, FD is —3
and so forth. The maximum number of places
forward is 127 and backwards is 128.

16514 3EI1C LD A, 1C CHR$OD
06 FF LD B. FF Load B with 255
D7 RST 10 Print a CHR
10 FD DJNZ-3 Reduce B by 1
and if not zerg
then go back to
print a CHR
ca RET RETURN TO
BASIC
1 REM Y0 & COPY NOT CLEAR TAN
2 RAND USR 16514
Program 2.

If more than 255 characters are required
then cither repeat program 2, or use program
3 which enables a full screen to be set up.
With this program the HL register pair is used
because it can hold numbers greater than 255
— a full screen requires 726 characters. It
works in a similar way to program 2, except
that the check for HL zero is made using the A
register. The A register is loaded with the
value held in the H register and then an Or L.
operation is carried out on the A register.

This simply means that if H is not zero, or if
L is not zero, then the result is not zero. Bur if
H is zero and 1. is zero, then the resulr is zero.
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This result can be used to jump forwards or
backwards.

In this case, the jump is backwards to reload
A with the character 1o be printed and
continues until HL is zero.

The quotation marks after the 5 are a shift Q
and the P before the 4 is an inverse P. The
direct command is necessary because 7C is not
available from the keyboard. However, not
many games programs use just one character
as a background. A method of printing more
information on the screen is shown in program
4, where the word “Hello™ is printed. This
works in a similar way to the Basic

10 LET A§ = "HELLO"
20 PRINT AS

The first step is to set up Hello as Data 1o be
read, then printed, one letter at a time. The
word Hello in program 4 is held at the start of
the Rem statement. In other words, address
16514 holds the lemer H, 16515 holds E,
16516 holds L., 16517 holds L and 16518
holds O. HL 1s then loaded with 16514 — thar
is, it points to the first letter to be printed. The
B register is loaded with 5 — the number of
letters — and the A register is loaded with the
contents of the address held in the HL register
pair.

So the first run-through prints the letter H.
The HL register pair is then increased by one
to point to the letter E and the B register is
reduced by one. A check is made to see if B is
zero and, if it is not, a jump back 10 load A
with contents of address held in HL is made.
This process continues until all the letters are
printed, that 1s, until B=0.

The final demonstration program shows the
memory economy available with machine
language. It will print out an eight-by-eight
squares checkered board and does the same as
the Basic program:

WLETAS="E R ROBROEE
30 FOR A=1TO 4
40 PRINT A% (1o 8}
50 PRINT AS (2 t0)

60 NEXT A

This program uses two counters: the B
register to count eight characters per line and
the C register to count eight lines. To save
memory, the C register is also used to select
the start of Data to be printed. Each board line
cither starts with a black square or a grey
square and so only nine squares need be stored
as Dara.

The start address of each line is then 16514
and 16515 alternately. The start is selected by
looking at Bit 0 of the number held in the C
register, if it is O then the start is 16514 and, if
it is 1, then the start is 16515, Bit 0 is the first
number of the binary notation of the hexa-
decimal number and runs as follows:

6=0110
b=0101
4=0100
3=0011
2=0010
1=0001
0 =0000

So you can see thar with each run through of
the program bit 0 changes from O to | to 0 etc.,
so that the start of Data changes from 16514 to
16515 10 16514, and so on.

The listing for the programs will look a little
strange after the direct commands because of
the hex 76 Newline character and the 7E
character, but do nor worry — the machine
code is still there, as is line 2. Just the
computer to list line 2. The grey squares are
all graphics shift A.

Now 1o tackle the display for the Frogger

16514 2D 2A 371 31 34 "HELLO" DATA
218240 LD HL, 16514
(40 82)

06 05 LD B, 05
JE LD A(HL)
D7 RST 10

'f 23 INC HL
10 FB DJNZ =5
c9 RET

—

1 REMHELLOSERNDR® U7
NOT 7 ({ CLS TAN
POKE 16524,126
2 RAND USR 18519

Program 4.

8= 1000
7=01M
16514 21 Co02 LD HL 704 dec Load HL, 704
3E 1C LD A, 1C CHR$ 0
D7 RST 10 Print CHR;
2B DEC HL
iC LDA H
B5 OR L
20 F8 JRNZ If HL not zero, then jump relative —8
co RET Return 1o basic
1 REM5"" YONOT F? ™ 4 SAVE TAN
POKE 16521,124 Direct command
2 RAND USR 18514
Program 3.




Print N/L CHR
after each row

If eight rows return
to Basic

16514 08 80 08 80 08 DATA
80 08 BD 08
QE 08 LD C, 08
21 82 40 LD HL, 16514
06 08 LD B, 08
7E LD A, (HL)
D7 RSTI0
23 INC HL
10 FB DJNZ -5
3JE 76 LD A 76
D7 RST 10
oD DEC C
cs RET 2
CB 41 BITO, C
28 ED JRZ -19
2183 40 LD HL, 16515
18 EB JR =21
% |
1 REMEECEHITEIEE : 05K RND
f? NOT 7 ICLS Y7 NOT $ COS ACS
INKEY$ C GOSUB 5 L] RND / FOR
POKE 16530,126 Direct commands
POKE 16536,118 Direct commands
2 RAND USR 16523
Program 5.

program. The technique used is exactly the
same as program 4, in that the display is held
in Darta form and is printed from Data to the
screen. Because of the length of this program
it is necessary to use a hex loader Basic
program to Poke the machine code into the
Rem statement. So to start, type the Basic:
FAST
1 REM 265 Os

2 REM 255 0s
10 LET X =16514
20 LET Ag=""
30 IF A$="" THEN INPUT A%
40 IF A$="5" THEN STOP
50 POKE X, 16* CODE A%+ CODE A%(2) -476
60 PRINT AT 11,); X; ", A (1 TO 2}
70 LET X=X +1
80 LET A$=A% (3 TO)
90 GOTO 30
RUN

To save typing out Rem statements, type line
1 then Edit it. This will take a second or two
to bring the line into the Edit position. Then
change it to line 2. The first Rem statement is
used to hold the machine code to print the
display; the second Rem statement is used to
hold the machine code to make it move.

At each input prompt enter the hex numbers
as listed. These may be entered in barches of
up to 10 pairs, but remember there are no

spaces between the codes. After inpurting code

! 32 hex at address 16768 enter 5 to stop the

Basic program and change to Slow mode.

Edit line 10 to read

LET X=16775
and Save the program for use with next
month’s article.

To check that your machine code is correct,
change line 10 o

RAND USR 16702 . POKE 18819, 201
direct command and delete lines 20 to 90.

Now enter Run, and you should have a
stationary display for the game.

The object of the game is to hop your frog,
an inverse *, across the road, avoiding all the
obstacles, to the safe middle island, then hop
on to the lily pads represented by 0s and logs
represented by s and finally into one of the
four homes. Each home is represented by a *

The frog is controlled by pressing key 5 to
go left, 8 to go right and 0 to go up. Each move
up is counted, and a time limit of 199 seconds
is given in which to fill all four home bases. If
a frog is hit on the road, jumps into the lake,
hits the wall or floats off the screen on a lily
pad or log, then it is dead, and another frog is
given at the base line. You cannot hop the frog
off the screen.

The game finishes when all four home bases
are filled or when the counter reads zero. The
aim, therefore, is to fill all home bases in the
quickest time, with the least number of up

hops.

GAI\/\ES VWRITING

o

of despair, Stuart Nicholls
series on machine-code games
: writing will lead you into a new |
\/world of fast and flicker-free games. [~

The Frogger program.
5514 T6 00 23 F3EF B M DD M) 33 35 0 W & & 3
2R TE IC M @R I IC M 30 12 2D 2R 1L
of 92 76 23 20 02 23 23 53 0 9D 3
o 60 52 T o8 IC 20 BY Of 12 35 a8 3
a0 83 IC 88 TE T€ 5E 5D
datal 3E - 33 34 2E .
30 i s 52 30 @B
3E B 33 34 EE £
JH o =@ QR 22
32 28 5 A5 AS
ETG JE 28 3 T oA rAdrie’ o
oE 14 ] Eidrel ) rui 2.
oy
19 £0 .
=1 32 48 LET14 40 820 LT HL S3INT 1 ‘.-. T
E 82 +*DATA. Store unlue 2 on =%acic
=5 { F JEgd =p run Twoubh Frint Zsauence
a5 55 . T8 2. o .--.rI* with ramber o "": » CHR=z
TE A. CHL) tc ke Prantad. Load r"! Ltr B
g T 1 eld 1n (ML) s eramT Lt
23 v e 10 rnt CHR sl remeat Fri
18 FB : rauting wieil B = "l
2E ag L Frint & line of bréy Souares.
26 14 1 3
oy T 1
18 Fb ra
F1 g et valug Ftored &0 Ftach Al redule
2D : e 1. 17 value 15 not Zero then
20 ED JRHZ =18 Itere on "*:u:l arvd repeat Frint
d e routine from 15713,
s 11 LD E. 11 Framt last I7 CHREZ of DATA.
If h TE LY A. fHL) HOTE: ML ix never reset and is
t E o? FET 10 continually increased through
E‘ f 23 InNC HL throush Data.
quality o 18 FB DJNZ

1K ZX"81 T f': ol 48 hI“I‘-;:L D-FILE: rtﬂ:.ir f-j;rfq-f:i Eﬂm paid
[ 35 0 LD rint +o z = arth
Dfﬂgrﬂms |r| -FC'. 34 &0 .__B__lIE :Els [ :.';- Iuimary Jﬂn: h'_.::: t;_'d IE:I'
. 13 5 ADD K. DE
Basic has pushed 6 17 Loddy
YDU |nt0 the depths 16753 2A O 48 LD HL “D=FILE) Fird start of D=FILE sl add 220 2

r i1 bC @@ LD DE @0 DC (22@) lecate middle of bade—lire.
i3 AbD HL. DE Brant trarss # 4o repncefent dead.
36 37 D oMLy, BT atore puume Sccukled b9 froo At
3E 0§ LD A, o8 address 164494, the pres ZxUsTe.
+a 3C 40 LD Clgd44 A
i3 3z TR+32 Juses into line Z Rea to address
T Ik,
esls.
grod LINE 2. FEM At this STadé g Juse IE to

faturn to Havic
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BEAT THAT HIGH SCORE!
GOBBLE THOSE DOTS
BEFORE THOSE MEANIES
GOBBLE YOU! YOUR ONLY
AIDES ARE FOUR "POWER
PILLS" WHICH MAKE THE
MEANIES EDIBLE. BUT
NOT FOR LONGI

® MACHINE CODED FOR FAST ACTION
®EXTRA “GOBBLER” FOR 10,000 POINTS

®O0ON SCREEN SCORING

®HIGH SCORE WITH “"ENTER NAME” FACILITY
®UPTO 4 PLAYERS

AN ANNOYINGLY FRUSTRATING GAME!FOR ONLY £5.95

2257 eROIDS =

STAY ALIVE AS LONG AS POSSIBLE IN OPEN SPACE FILLEDWITH FLYING ROCKS.
SCORE BY SHOOTING THEM — WHICH ALSO CAUSES THEM TO BREAK INTO LOTS
OF LITTLE BITS AND MAKES LIFE EVEN WORSE!

QEXTAA SHIP FOR 1,000 PTS W FIRES IN ALLB

INOT AS EASY AS IT DIRECTIONS
®oN SCREEN SCORING SOUNDST @ |NCREASING NUMBER
® HIGH SCORE WITH SSHIP MOVES JUST LIKE OF ASTERQIDS

‘ENTER MAME' FACILITY _ ARCADE VERSION S THREE ASTERDID SIZES
SUP TO 4 PLAYERS ®ROTATE LEFT/ROTATE O 'NASTY" ALIEN SPACE
RIGHT/ THRLUST SHIP (FIRES BACK!)

THIS GAME IS 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 DEPT B
CRAIGO FARM. BOTANY BAY. TINTERN, GWENT

S MACHINE CODED FOR
FAST ACTION

SPORTING FORECASTS

Professor Frank Gearge, one of the country’s leading experts
in forecasting techniques, has produced the following
microcomputer programs hased on his researches.

—_—

F4 FOOTBALL FORECAST

A pools forecasting program which uses stored team data

to compute the expected result of each fixture.

POOLPERM
Produces full perms according to amount of stake
and number of matches required.
H5 HORSE RACE FORECAST

A serious punter’s aid to sensible betting. Data is entered

from a sporting newspaper and the program
produces betting recommendations.

A deétailed instruction booklet accompariies éach
program. Versions are available for:

APPLE Il 32K

PET 16K or 32K

SHARP MZBOK

TRS-B0K 32K disk or 16K cassette
VIDEO GENIE 32K disk or 16K casserte
NEWBRAIN

SINCLAIR ZX81 16K

versions undar development: BBC; SPECTRUM
Bureau of Information Science, Commerce House,

on the

ZX3l

| educational | Fifty high-quality programs to turn your ZX81
autharities  , or Spectrum into a powerful educational tool.

L-r — — —
_________—--—-' And you don'l #ven need (o know programming.
g There are clear Insiructions and pilenty of rtips
Almost 8l proge’ & advice. Designed o ga bayond drill & praclice
work on M the promole lesrning Ihrough inlecaction & discovery.

SPECT RU Inclsdes -

e TORTOISE

A simplified
version of the
famous Turtle
pragra-nmﬂe
CODED MISSILE
Combines the
fun of arcades

Educare's

All programs
fit 1K
Creative use ol
graphics

Many innovative

1K PROGRAMS
Tow
\ PRIMARY games with

EDUCATION g
Includes many £ 5 . 95 only
games paperback 110 pages
plus Spectrum supplement
Graph-plotter @ Histogram @ Simon-speli @ Sketchbuard @ Times-1ablke @ Sets
Series-quiz ® XY-coordnates ® Count @ Equations @ Areas @ Guess-a-Volume
Angles @ Upstars -Downstaws @ Music-notes @ See-caw @ Wipe-out @ Spell
Temperature @ Clock @ Money @ Snake ED RE
Mastermind @ Number -shoot @ + 26 more U
— e PE., SRS e T T — ——
To copies Educare’s 50.
EDUCARE | enclose cheque'postal order for £
139a Sloane 51.|",,m, i |
I i ands et e .|
sttx EAT - - 0T +8 i Ban ........J

Let your child benefit sarly - Send now

ideas
Fully documented

High Street, Chalfont St. Giles, Buckinghamshire

\
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Gainsborough
House Hotel

AA *** RAC

WEEKEND COURSES
IN
SINCLAIR BASIC

Why struggle with the book when you can learn basic and relax in
the comfort of a 3 star Hotel.

Come and learn Sinclair Basic at a week-end “teach in”'. Friday
evening to Sunday evening with 15 hours of instruction from well
qualified instructors. We use the ZX81 with 20 people maximum
on each course and 2 peaple to each computer.

The Hoel is comfortable, all bedrooms have bath, colour TV, tea
making facilities and hair driers, etc. The price includes a sherry on
arrival and all meals.

Our conference rooms are all well equipped with white boards,
film scréeen and other audio visual equipment.

Courses start January, 1983 priced at £55. For further details write
or contact Penny King on 0562 754041.

GAINSBOROUGH HOUSE HOTEL
BEWDLEY HILL, KIDDERMINSTER,
WORCS. DY11 6BS
Tel: (0562) 754041




The Vic's operating system
interrupts a program 60
times a second to scan the
break key and update the
time variable. lan Hegerty
shows you how to use the
interrupt vector to insert
your own routines for fast
graphics or to check an
input from an alarm bell.

THE INTERRUPT vector on the Vic is located
at 788 and 780 — £0314 and £0315 in hex.
Every 0.016 seconds, the 6502 processor looks |
at this location and jumps to a. routine, the
address of which is stored thus: the address
divided by 256 is stored in the second location,
789, and the remainder is stored in the first,
788.

The interrupt vector may be used in the |
following ways. But first, stop the processor
from reading the interrupt vector while you
set it. If this is not done, you will get strange
results — it might go to a part of the address to
which you have pointed, while taking the
other byte from the original value. This can be
done in machine code with an SEI command:
the op-code is £58.

Next, set the vector using the LDA and
STA instructions. Then, restart the processor
interrupting with a CLI instruction, and
return with an RTS instruction. At the end of
your machine-code routine, you must jump
back to the original value of the vector — this
increments T1 and TI$ and scans the stop key
and is at LEABF, I

Here is an cxample showing the use of the
interrupt vector. »

4 t .
' e Gl o
10 REM *INTERRUPT DEMO* e T L =
20 REM "BY | HEGERTY" T ot e e
30 FOR A=7424 TO 7450:READ B: IF B< >-1
THEN POKE A, B:NEXT
40 REM "MACHINE CODE"
50 DATA 120,169,13,141,20,3,169,29,141,21,3,
B8.96 feontinued on next page)

HARNESSING TH
VIC’S VECTOR

| 15 ZEM #KEY DEFINE#
l 20 ZEM #BY [.HEGERTY#
| 36 POKE 55,56 FOKE 56.29°S = 7480
| 16 READ A$:IF AF = "¥" THEN PRINT '[ER] TO START. SYS 748@" :END
; 58 4 = ASCOASY - 43
| =il L = ASCIRIGHTS(AF, 10 - 45
T iFHd 28 THEN H =H — 7
et [FL>3THEHN L =L = 7

flisting continued on next page)
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(continued from previous page)

60 DATA 169,8,141,15,144,169,27,141,15,144,
76,191,234 |

Run it and see what happens, after you have
Saved it. If it crashes, turn off the Vic, reload
the program and check lines 50 and 60. When
the program is successfully Run, Ready should
be printed and black lines will be visible. The
screen is turning black to white so fast your
eye cannot see it. Here is a breakdown of the
machine code in lines 50 and 60:

Hex Mnemonic Decimal

7B SEl 120 |
AS 0D LDA £0D 169 13

8D 14 03 STA £0314 141 20 3

A9 1D LDA £1D 169 29

8D 1503 STA £0315 141 21 3

58 CLI 88

60 RTS 96

This listing sers the vector, and the following

AS 08 LDA £08 188 B8
8D OF 20 STA E£200F 141 15 144
A9 1B LDA £1B 188 27
8D OF 90 STA £900F 141 15 144
4C BF EA JMP EEABF 76 191 234

There are many applications for the inter- |
rupt vector, including graphic effects, sound |
effects running continuously, giving keys i
certain functions, and checking inputs like |
those from a burglar alarm. You could even
control the cursor wirth a joystick. Keys can be |
programmed by looking at the value in £C5,
that is, 197 decimal, and CMParing it to the
values of the keys — key f1 equals 39, key 3
equals 47, key f5 equals 55, key {7 equals 63. It
is important to note that these are not the
ASCII values. If you want the keys plus their
Shift values, you can Peck 653 — £028D in
hex. If the value in this location is one, the |
shift key is down, if it is two, the Commodore
key i1s down, and if the CTRL key it will be

the Shift and CTRL are both down, the value
will be
1+4=5

To demonstrate all this, run the program

Key Define and then
S¥YS 7400

Key Define uses the interrupt wvector to
program the function keys. Yes, those brown
things on your Vic can now actually do some-
thing useful. The functions are as follows: key
f1 turns the screen black; key {2 returns screen
to normal; key f3 turns sound volume to full;
key f4 turns off sound; key {5 turns motor
power off on the cassette unit; key 6 turns
motor power on on the cassette unit; key 7
makes all the keys repear; key f8 returns to
normal key repearing.

Pressing CTRL,Shift,Commodore and
function key f3 results in a total reset — the
same as turning off, but with the advantage
that this routine may be recalled with another

listing changes screen colour. four. Combinartions of these are possible — if SYS 7400
flisting continued from previous page)
1t M = H¥IE + L-POKE 2,M:5 = 5 + 1:GOTO 49
{6g DATR ¥&8.A9.52.8D0.14.83,.A9,10.8D, 15,632,582, &0
119 DATA 78.A2,BF.8D.14,083,A2,ER.8D,15,83,58.,60
=68 DATHAH ﬁE-UEaHE,quﬁ?.;T-LﬁJIE-BDJSﬂ az2,02,686,18,85,A9,82,8D, 3F,. 26, BD,.&8D0.82.C9,61, 06,685 |
138 DRTA A9, 1E. 2D, &8F .36 - :
148 DATA AS.C5,C9,.2F DA, 18,BD.8D,02,C9.08,D8,85,A9,8F.,3D.0E,28,ED.BD, 82,C2,81, 8,45 |
158 OATA AS.90.2D, 8E, 98 :
s DATR ARS.CS,C5,37.06,22,8D.8D,82,C%,80, I!EI B85,A9,.868,8D0, 1C,91,80.80.62,09.61 . D6,85
irg DATH A9.FE.8D,1C.21,BD.8D.82,C3,687.,D8,83,4C.22,FD
ica DATA AS.CS.C9,3F., DA, 22, BD.8D.82,C3,98, IlEi,ﬂEJ A9,FF.8D.8A.02,8D,8D,92,C3.81, 08,85
124 DARTH A2,88,8D.8A.62.BD,8D0,02,C9.,87.,08.83.4C.,22,FD i
264 DATA 4C,.EF . EA. ¥ _ l

o

FLOPPY DISC DRIVES

SINGLE AND DUAL DISC DRIVES
40 0R 80 TRACK FOR BBC MICRD

includes utility disc and Dos Manual Phone for prices. —

606 VICRO

High resgiaion 18 MHZ 127
Green Phosphor Monitor

Includes t‘-atr:e
OTHER ITEMS AUAIMBLE
FOR THE BBC MICRO

Books, Cables, Joy Sticks, Cassette Decks, Dust Covers,
Teletext Adaptor, Speech Upgrade
SEND FOR PRICE LIST
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BBC COMPUTER MODEL 'A .. E262.00 + VAT
BBC COMPUTER MODEL ‘B’ ... E349.00 + VAT |
BBC COMPUTER WITH DISC . E410.00 + VAT

Ri

PR

£89.00 + VAT (fitted)
% DOT MATRIX PRINTER w DISC EXPANSION. . . .. £80.00 + VAT
| ¥ B0 GHARAGTERS PER LINE DISC DRIVES from £179.00 + VAT
#* 30 CHARS/SEC COLOUR MONITORS . . . from £229.00 + VAT
w FREE HI-RESOLUTION 'DUMP OUT LISTING Se;f' for dr;mls on other items, cables. casseties, plugs.
software etc

€179 + VAT.Carr €6 BBC Printer Cable £16 + VAT

'B]B]C] Mlcnc:;

|
|
|
i WORD PROCESSOR

EIKOSHA GP-100A ’EEE%Q
| MICRO UPGRADES |

Supplied with tull fitting instructions. . . .
AHALﬂEUE HiTS‘ Suitable for adding joysticks.
controllers

Centronic Interface printer to be attached .. £16.00 < VAT

MODEL ‘A’ TO MODEL ‘B’ UPGRADE

WHY NOT SEND YOUR MACHINE TO US FOR
UPGRADING?

M KiTS: Upgrades the Model % to 32K RAM
. E29.90 + VAT

£15.00 + VAT
INTER IHTE‘RFM:E & |/0 POAT: Enables a

1

CHESS . E11.50 : i
ROM £46.00 ASTEROIDS £ 895 | pp MX80 F/T3 — The orint
3 - g ﬂxfﬁl{] : E :_gg BB%?.IH-: X80 L he printer recommended for the
P FROGGER 000 | % Dot Matrix Printer * Hi-Resolution Graphics
| GOLF E1a.ug * 80 Cps ’ﬁfg: * Bi-directional Printing
1 - -. - | = w_ miii
'-l - 5 ! = “?
S ) “Peoshes AL
| L \ g m,
i 2 .\ iy ?“\G iy
‘ I f
| y R F'“‘“ Ykl
\C( . Exxm 0+
e 0 013065 BIE[C)
w [alt 0% Did o A0




How to make the best

home computer in the world
even better.

Peripherals to turn a powerful computer
into a super-computer for the professional.

With VIC, you have the finest home computer
money can buy. And the more you use it, the
more you will ask it to do.

Pretty soon, you'll want to extend VIC's vast
potential to the full; and there is a wide range of
VIC peripherals to help you doiit.

Disk drives, disk-based software, a printer,
cassette unit, joysticks, paddles-with these,

VIC computing becomes total computing: giving
you true professional power and capability.

We describe the major units here.
VIC PRINTER

———— The VIC Printer,
like all VIC peripherals, offers a very high speci-
fication at a very competitive price.

It will print programs, letters, business data,
graphic displays and so on.

Its main features include: 80 characters per
line «Tractor feed dot matrix +30 characters per
second print speed + Full alphanumerics and
graphic printing * Double-size character
capability » All cables and leads.

VIC FLOPPY DISK UNIT

The VIC single-drive Disk Unit provides a
fast, accurate and efficient means of storing and
retrieving data and programs.

Together with the Printer, it transforms the
VIC 20 into the ideal system for the small
businessman or serious computer programimer.

Features include: 174,848 bytes capacity »
Uses soft-sectored standard 5%" single density
floppy disks * Direct
interface to VIC -

Direct
compatibility
with Printer
Intelligent
system in-
dependent
of VIC. e |
(VIC RAM not required to ="
run it).

EXPANSION MEMORY CARTRIDGES

Special plug-n cartndges are
available to expand VIC's gus==
memory. 3K, 8K and 16K § ==

RAM packs plug directly )

into the computer. = e Hj.i;
A Memory Expansion o — < 4

Board is also available oAl =

to develop VIC's capabilities to the maximum.
For full details of VIC 20, its peripherals and

software, and a list of your local dealers, contact:

The Commodore Information Centre,

675 Ajax Avenue, Slough, Berkshire, &

SL14BG. Tel: Slough (0753) 79292.

(x commodore

VIC 20

The besthome computer in the world.

YOUR COMPUTER NOVEMBER 1982 &8



Let Commodore
expand
your horizons.

VIC 20 is the finest home
computer that money can buy.

And the better you get to know
it,the more confident, adventurous
and ambitious you'll become.

You'll want to take advantage
of the vast range of VIC software:
a superb and constantly-growing
selection of programs, embracing
business systems, entertainment,
education and many applications
in the home.

Every éarogram in the series
has been designed by experts, and
chosen for its quality and value
for money:

VIC business software covers
awiderange ﬁf app]ﬁtions, inctld—
ing spread-sheet analysis, stoc
control, information hanciljn,g and
word-processing.

A mind-blowing range of
games including Scott Adams’
world-famous Adventure’ series.

Advanced space games, includ-
ing the sophisticated ‘Omega Race’

Learn subjects as diverse as |
English Language, programming,
and biology. to add to your understandirég and

And ‘home’ software ranges enjoyment of computers an
from IQ tests to Robert Carrier = computing. ‘
menus. : ere’s even a special ‘VicSoft’

In addition, there is a range Club for VIC 20 enthusiasts,
of VIC software, like programmers’ with many advantages including
aids and graphics packages— special offers to club members.
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Martin Glass's Teletext Editor
Is @ program with features
common to commercial word-
processing packages. It will run
on both the Models A and B.

THE PROGRAM options are listed in the form
of a menu giving five choices of action. The
menu's third option gives a blank screen on
which can be drawn a teletext picture with
colour, graphics and double-height characters.
In this mode, the four cursor keys can still be
used to position the cursor anywhere,

The special teletext control codes are made
available through the soft-function Copy and
Tab keys. Thereby all the speciai teletext
functions can be used to build up pictures
similar to Ceefax, Oracle and Prestel. Once the
picture is complete, it can be saved on tape,
using the first option in the menu. Previously-
stored pictures can be re-loaded using the
second option. The fourth option allows you
to continue editing from where you left off.

The fifth option on the menu is the Help
option. This details ecach of the special
functions available and which keys to use. See

fgure 1.

i dlo R ad

Tab New background colour
f9+ Tab Pixel-separated graphics
Copy Double-height characters
Cursor Move around

Escape Return to menu

Return Megate prior function
Control/L Shift text left

Control/R Shift text nght
Control/D Insert a line

Control/U Delete a line

Figure 1. The fifth option — Help.

Different colours are chosen on keys f1 to {7,
but alternative graphic characters can be
selected by pressing f9 before the colour key.
Pressing f0 conceals the display line by
changing the foreground colour to the back-
ground.

Characters can be made to flash with key {8,
To return to steady mode, press 8 then the
Return key. It is important to note that the
Delete key has been given the new value of
255 and not 127, so its use will produce a

The Tab key on its own will change the
background colour to the most recently-
defined colour. Therefore, a new foreground
colour must be set immediately after Tab,
otherwise the text will be concealed.

Double-height characters have been simpli-
fied by the program and can be accessed after
using the Copy key. The program takes care of
all the duplication of text usually associated
with the double-height effect on the BBC
Micro. To return to normal height press Copy
followed by Return.

In general, the Return key will move the
cursor to the start of the next line, but when
used immediately after one of the special tele-
text functions, then the effect will be to negate
that function. For example, Tab followed by
Return restores the background to black.

Four functions
Four Edit mode functions move text around
the screen by inserting or deleting characters.

Key Function block character. It will not erase the previous | The first extra function is Control/L, that is,
fo Conceal Display character, but it does complete the full set of | the Control key is held down whilst the leter
p ¥
f1 Red 64 graphics characters. L is pressed. This function deletes the
f2 Green The Hold graphics mode — which covers | character pointed at by the cursor and shifts a
E ;;aliuw over subsequent reletext control codes with | line of text to the left. Similarly, Control/R
f5 Mganta the most recent graphics character — can be | inserts a space and shifts the line to the right.
6 Cyan selected by pressing f8 immediately after 9. | In a likewise manner, Control/D moves text
£7 White Similarly, {9 followed by Tab will define the | down by inserting a blank line, whilst
i I separated graphics mode, which causes each | Control/U deletes the current line and thus

8 Flashing characters epa grap
{9 + colour Graphics pixel in the three-by-two graphics matrix to be | moves text up. o _ : ‘
98 Hold graphics detailed individually. When the Editung is finished, pressing

ig IEwl“'l.Jl‘rl';l_lt‘rE:!.T EDITOR » (&) Juls 1982 Markin Dlass. b IFM.I_

0 HIHEF=H ] HEF-LA0o ‘-'.rﬂ:pi“fl il

A0 DIM &% 100 SaEM & MATH ROUTINE =

S0 FOR PASS=0 TO 3 STEF 3 S W T

&0 PEsSLY HARTE FEYL=1J3 THEN PROCRET 1 GOTO &30

TOLOPT FASS A0 IF MEYLELD THEN PROCINGFRT & GOTO LL0

. vatscresn LDA L0 Aids IF EEYIs1D THCM Praw DELETE @ 8070 &

SOETA &T70 &70 IF EEYL=4 FHEN PROC INGFRILINE 1« G670 610

1005TA LTS HE0 1F MEYIs1 TREN FROCTHELETELIMNE 3 G070 &540

1I10LDA L&TC A%0 IF EEYE=LS1 OR (YL 12T AND KEYVRCT TR THER 10 W=EEYEe«] @

1205Ta &7TN EREN s EY BYwty 3 ROTO T

13, DA (ATE Tous 37 ll'_'-‘utl."’ THEN &1 -T'.-_ W PECC A EY 1 BOTO AL D

e T |
F

LYY
-

1F e RS
Fs IF REYE=2 THFH LEYReiS7ikFvis

1405Ta LT
120.main LDX L4
1560 . block LDY L0

oML RS R TR MRy 1 adanes L
THEH [i=-

o | Shin b FROE B

SE0, rutscreen LG LU
SFOETA &TO
FOOGTAH 72
JIOoLDA CBTC
I20RTA LTD
yGL0A LLT3
AGETA LT
50 LDE L&

2560 bleckd LIV LD

AITO .blogkd LDV (H72).Y
00 STE (BTOI.Y
WO [MY

A&00 CPY L0

&10 BME Blockld

420 INC 271

B30 INC LT3

440 DEX

4S50 CRPX L

450 BME bBloollr

&70 RTE

480 1

470 NEXT Fag?

500 ON ERROR GOTO 1060
SI0REM + SET L SO0FT (EYS »
20 FOR IX=d TO 29

SAOMNEXT IX

30 TLIERAABOOI=1 &0 &
560 TERIZ=1T1
ST000T0 10680

80 KEYIXaQ

TLLReLBDL Y 2T

B JE+ABOO I s T 1= IR T wdd={ 100 IOANDIN B e (1 0-1%)

SA0IF D EX=yFir]
W50 WIS 3. EEYY
AL IF NEYXmLd

170 Blockl LIS (ATO).Y TROIF REYL15% &ND KEYECIAG THEN hF Y Xaifvg-s IOHEsO @ PEYREEY 1
120 STA (&F2).Y AT by

1woINY TROLE MEYE=oT TR AMw LA 1 AOTO AL

200 CPY L0 Feap IF TROO1A THEN Rie=1

=10 bNE Blogkl TIOLE Y =140 THEN FFEyie] i 1 sEYiXas] 1T PROWYFEY

e IRC T&TLY FEn IF EEYSe1TS THEW HEvE=14) 1 wEYIRsiaGriie-1 1 [laf Exsipon oW EY
g IMC (BT TECHATT A

-;!:l_‘ JEX SOODEF PROCRE T

S8R0 CPE LD BLOIE WA =1 THEN B

250 BHE 51 o<h B0 I FRYINSO THEM MEYI=rEvil

270 RYS Hay WEY R0

THEM VIR 10. 8. 8EVE: 11

ash VENECOR THEN VILIER. 1O

BTG IF MEYLs1E amD Ml Freveiei=1 THEN VI 10

B 1F wFYi=1 440
e Pi=0

o0 EMNPER

2 100EF FROECEEY

@ur IF FEYEIRLIO anD Veise2d THEN
FEYE= 10 AND  DOUBLF =P 1S I
WHEYRESS Ty AND EEYLCE) AND VEOEsIA AMD FOhe T

s 1F
L4l IF

THEN [RiRd, Y-,

1 0
THEM VN 16
THEN 10480

PEG LF MEYEsLL AMD YPOEs0 THEN 1080

40 1F
P70 IF Bu=14

VEOE=0 AND PoEsG AND EEYLsE THEN 1040
THEMN VEYR=KEYieBX

B0 JF Bisls AND WEYY®16S THEN FEYL )50 el

iy [F RYs1A AND EEYEs=1T2

THEN »EYyei ek v 1n=1531 Fe=]

LOO0 1F Kimis AND EFYY=1%2 TWEN AEYL=1SAIKEYLE=1 S0 RLe-]

10100WDL KEYX

1020 IF KEYX>31 AND DOUBLEX=VFOS OR | DOURLEX=VPOS~1 AND FOS=0 AND
EEYLO ALY THEN WU €. J0.HEYVE. 41
1050 IF (EYE=S Ok KEVESD11 AND DOUBLEYsUPri=1 AMD Pode( THEN VDU 10

1 ACENDEROC

1OSOLEF PROCDOURLE (AR 2. FaCIiPRINT TARI(X. Y itCrRRll

=1 ARSI 4] 30

E% Talix. Yol JICHESIC= 20 b i CrRg (3 &1 Vo @ DNDPEDT

1070 CALL mutscréen
10 wDiy 12
1OPOeFEL & i
1I0QIF ERl=§ 230

1060 1F ERLCOAS) THEN 1060

Wik I ME

1100 FROCDOUBLE L “TELETEXT EDITOR=.2.5.8)
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TOR

Escape will return control to the main menu.
Back in the menu, the page can be saved on
tape by choosing option 1. The screen can
then be wiped clean using option 3, or the
previous page can be recalled for further edit-
ing with the fourth option.

Option 2 in the meénu will load a previously-
stored page from tape back into memory for
further editing; follow this option with
option 4 to recall the edit screen. Pictures will
be stored on tape, in option 1, in Filename
Screen, which is constant in the program and
not user-defined because the BBC OS
command *Save cannot be suffixed with a
Basic string-variable.

Option 3 will clear the editing-screen
memory area, so be careful to save any useful
pages on tape before using this option.

In Mode 7 on the BBC Micro, the screen
display is stored in locations &7C00 to &7FES
and HiMem is originally set 1o &7C00. The
first action of the program, in line 30, is to set
aside a 1K byte spare area between &7800 and
&7C00 which can be later used to store a copy
of the editing screen.

The machine-code routines, GetScreen and
PutScreen, in lines 70 to 480 perform the
function of copying the screen display —
stored between &7C00 and &7FFF — 1o or
from the secondary store, which is stored
between &7800 and &7BFF.

The next section of program, lines 510 to
560, assigns the soft-function keys with single-

code values, which are used for changing
colour and other effects. Note that these codes
do not match the values given in the table of
teletext control codes, but are altered later in
the program.

The *FX 4,1 command, in line 590, disables
the action of the cursor control and Copy keys,
s0 they can be controlled by the program. The
Double% variable keeps tracks of the most
recent line of double-height text.

Lines 620 to 790 are the core of the Editor,
which Gets a key code and acts on it. Proce-
dures ProcRet and ProcKey are used by the
Editor. The Escape key is trapped in lines
1060 to 1100, where the display screen is

copied to &7800 and the cursor keys are
restored to their original functions with the
command *FX 4,0.

The menu-display routine is given in lines
1110 to 1240 which uses ProcDouble to write
a string in double height to a specified place on
the screen, in any colour.

Lines 1390 to 1690 display the Help page,
Option five, while routines ProcSaveScreen
and ProcloadScreen, in lines 1700 to 1770 are
used to record or recall pictures on tape, in
Filename Screen. Procedures Proclnsert, Proc-
Delete, ProcInsertLine and ProcDeleteLine in
lines 1830 to 2230 control the extra Editn
functions of Control with R, L, D and U. i

1120 PROCDOUBLE ("M E N U . 13, 4. 3) 14T VD 1. 1S T 13, 13 PELNET - M PEESE Fescaps” EOR MEMNJ=:
1120PRINT TABCY: 10MrCHASI1I01 151, Save the ladt sdresn on tams, 8 EFEAT UNTIL
1140PRIMT TAB(T7.L1SCHRB(1I0M =2, Load the pcroen from tare, " GOTO 108
IISOPRINT TABIT 12V ICHRR (130 1=3, Clear the sereshn and stare™ F MRl SavESCREDN
1160 PRINT TAB(IO: 13} iCHRSC IS0 "afresh, ™ ROCE T UENGHIT C = CAVE" )
1ITOPRINT TABCT: 14CHRASI 1300 1=4, Continue with bths adib, ™ ' VE SCREEN TEO0 «0400
JIBOPRINT TARLTA7IICHRSL1IZ2D)I1"S, Hele Eaitr and FuRetian™ 1 T ORI RO
TIPEINT TABLL7. 181 :CHRELIZD 1 "ay daserietion.” 1 TAODEF PRI 'Jﬁl'.-"-'ﬁf.Ei'.i
I200PRINT TARLE. 21 VI "Enter The numbar &0 your® | THORROCF [LEMATE { “LOAD™ )
1210 PRINT TABI11.2201"choice (L1 _Si"tCHASLI34In"1"2 1 7RO SCREEN T
1220 BrevaL (GETE) [RFarie T H L
123008 FL GOTO 1230 1290 13230 1750, 1 3% 1780DEF PROCFILENARE (F§
12400070 1080 1 TROVDI 12, 130
12S0RLEH - -:-t:'_rn.rn i SFE SCREFEHN = LOOPRINT TAB(IS.0)11F81* SOREEMN
1 2SOPROCLAVECCREEN IB10PRINT TABI 1. 1511 =Rl vmn T8 assatlts tame™
12T ORYL=0 1O B DR
1280 GOTO LOGO 1AGG0EF PROC IMNSERT
43%G REX 4-0PTI0N 2 Lisals TARELN # 1540 Ve iedd
1300 FROCLOADERE DN 128%0 1IF Pi= THEN 1921
l?l'm"“-.rr" 1270 o | g TD PO%=]1 ETEF -1
133 REN = OFTION 3 - CLEAR SXREEN # 18 P e T O0=FE= TNSS
1330V 12 VRROTPOLe T (POKE=1 )
1340 GOTO =80 IEHINEXT
1350 REM = OPTION 4 - CONTIMNUE » 1007 IPO=1 h=32
1380 VDU 12 19I01F O ESsVE Al THEM + & T
12370 CALL petacreen * O TR R
12380 GOTO T84 MR RO DELE TE
1790 RER # (FTI0N = - HFLF = T A
P00 WD 12 [! Wl N Al i
1410 DAETA *COMIES:, DISFLAY=.REL.GREFM. YE LI Ol P i . FSOERNT & O okl Wbal 11 [ R w0 e
1820 DATA FLASMING . ORAFHICS. "DIBLE HETGMT Vs ke L
1430 RESTORE 1 T
1440 VDU 105 13130157132 = PRINT = KEY 1 ko I%0 IR0 BN e] )
155 PRINT= & C 7T 1 @i N Ry L IR e d LT i & Tl B4 el 1 OOTH -
1430 FOR BXeg T 2 = 0] O DR
1480 PRINT CHRS(1ZS+BEIt=F= i BEI", " 5PCLI00E o FROC INSERTL In
1470 READ A% wle Upald THEN 213
1480 FRINT &8 Li T PGS ) e S0l S0
1490 MEXT BX IBOFUR ANTYLsLTRLT ¥
1500 PRINT = #%ecalour, =3 PAMG T LIRS -0
1510 READ A '
E IT20 PRINT ARI™ a.w, "1CHRBILATY 01 23" ) NS RV L= TO W
i 1%30 READ AS L
ISAO PRINT " f9=fE@"15PCIRI"Hald mrashicn " 1CHRS{ 15201 "¢, B, 10 3T
1550 VDL 144 D9m, R iEms SEE S v IF DOURLEY PO TREY [l s faaifl B )
1550 PRINT “* tab, “tEPCIF1II "Backeraund = Frev. <ol out N
I1S70 PRINT = ¢fepgh=idPC (4 1CMRR0 1S4 1 *Fica] srarhics 4.9.°1 Z1PONEFE PROCIFLFTEL 1 MF
VN 14T, 2%, 57,08 =1 SOVESUPOS s Ay g IO
1580 PRINT '* comv. ™! ANBOFOR. DEL L=V T KTFIE
1590 PROCDOUBLE (A8 12, 15. 7} 2150 TDEL Y= (DEL X »80)
LAOOPRINT ** Use the retarh key te neskts & funcbisn o, fBergiurni® 2ITONEXT 1 - g A
LEAOPRINT = Use the sscare kev bta Faturn to manuy.” Z1BOFOH DELY=IFCO TO ATFET
1620 PRINT = Uge the curtor kevs Yo sove afoufd.” 2IFOMDEL Xurs
LAIOPRINT = Contrel/L shifty btext left.” £ D0NE R T
L&AOPRINT = Contral /R shivis Tert right.” Z101F DOURLEL =VPDE THEN [OURLFy= DU Ex-1
{ESOPRINT ™ Control /D inserts & 1ine." F2201F DOUR EX=VPOi=1 THEN DOUBLEZ==2 1 QOTO 2150
LAE0PRINT = Contral/U deletes & Tine." S RUENDIPROC
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PRINT OUT

GMEER 2488
STETL L ]
MATRIA PRINTER
Lo RUMMNING COST USING
FLAIN PAPER
FITS EBEC .DEAGON ,SPECTRUM
artom.TRS 2a.0K181 ,VIC-28
AND MOST OTHERS

e w mm ot omm e omr o mm

excludins VAT
SEND LaRSE STAMPED
ADDRESSED EMVELOFPE FOR
DETAILS TO:

AMEER CONTROLS LIMITED

Centroal Wow
_ Halworth Industrial Est.
“Life would be so much easier with an Andover

Amber 2400 Matrix Printer. . ... o Hamershire SP18 SAL

The ultimate
SINCLAIR ZX 81 (16K)
DATABASE FILING SYSTEM

by DALE HUBBARD

Fed up with boring games — make your ZX81 work for you!
The one you've been waiting for!!

Cassette based
Clear “menu” operation
Facilities include sort, search, list, delete, change, total numeric field, save and load file, line print, etc.
Complete with demonstration file and full instruction/application leaflet.
Requires 16K Ram pack.
Applications: Recipe file

Stamp/coin collections

Inventory Control

Employee Data

Record Collections

Magazine article catalogue

May be used for any application where fast access is required to stored information

Access accepted ONLY

Send cheque or P.O. or credit card number to: £5.95 FULLY INCLUSIVE!
GEMINI MARKETING LTD.

9 Salterton Road, Exmouth, Devon EX8 2BR.

Or telephone us with your credit card order
on Exmouth (03952) 5832

DESPATCH BY RETURN
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These two articles, the first
by Michael Fox and the
second by Dale McLoughlin,
set out handy machine-
code routines, with a
variety of uses.

MANY USERS WHO have no knowledge of
machine code may, nevertheless, want to use it
in their Basic programs to enhance speed and
presentation. But most machine-code routines
lead only to the development of one game or
objective. The utility machine-code routines
in this article are for the ZX-81, but they can
also be used on a ZX-80 with 8K ROM. The
effect on the last routine will be lost on the
ZX-80 because of the lack of a Slow mode.

The routines contain no absolute addresses,
except subroutine calls, so that you can stack
them on top of another routine that does use
absolute addresses, or on top of each other and
they can be called individually.

The routines need a 16K RAM because they
all manipulate the display file. There are four
routines and I have also supplied a
comprehensive loader program. The four
routines are;

B A screen fill
B A downward scroll

LN

B A text-window system
W A super-cursor
Line | of the machine-code loader program
should contain the number of Qs needed for
the machine code plus a few extra — just in
case. It is best to use line 1, although any
number will do as long as it is the first line.

Line 1 is best because there i no risk of

putting a line before it — the ZX-81 has no
line 0. The length of the line can be checked
by

PRINT (PEEK 16511)-2 or

PRINT (PEEK 16511+ 256" PEEK 16512)-2

if the length of the line contains more than 254
Qs.

To enter the machine code, run the program
and cnter the start location of the machine
code, which is usually 16514. Now start
entering the values in the third column. If you
make a mistake or enter a wrong value — it has
a safeguard against entering iin empty string —
then enter R for repeat and the program will

1OO

reinput a value for the last byte address.

If you find a discrepancy in the addresses or
some such fault, type L to list the code. The
program will input a new start location and list
from that point onwards. If ar any time you
want to pause while you are checking the
copy, just hold down any key — other than R
— or Space and Break, and the listing will stop
until the key is released.

If you press R, the program will return to
loading mode and input 2 new start location.
Whenever the location you broke out from is
to be retained, enter A and it will carry on
from where it left off.

It may be a good idea to type in a large line 1
and then Save the program on tape, rather
than tvping it in every time it is needed. To
stack two or three machine-code routines in
one Rem statement, the best way is to type
them in onc after the other and note the
starting address of each routine. This 15 the
address you should Rand USR to call the sub-

EEH Listing 1 scroendill
ADDRESS INSTRUCTION CODE
14514 118,118
Id B;22 &, 22
1d ML, {DFILE) 42,12, 564
EL ine HL ==
1d A, (HL) 128
cp 118 254,118
ar :;.: 40, 4
16527 1d {HL}, 128 54,128
ir 21 249, 248
- dinz %1 16,244
rat 201
20 Bytos
FEM Listing 2 downward scroll
ADDRESS IMNSTRUCTION CODE
146514 118,118
ld HL,D FILE botteam 3%,0.0
1d €, 21 14,21
] ld A, (HL)Y 126
cp 118 254,118
Jr =2 HNL 20, 11
1d D:H Ba
1d E;L '3
lg B, 35 b, 3z
inc DE B
dinz 283 16,253
id (DEY,A 18
doc HL a3
ir 2 24, 240
ML dec HL 4z
dec C 12
ret z 2
14541 Jr = 24,238
28 Bytes
FEM Listing 7 Text window
ADDRESS INSTRUCT [OM CODE
14514 118,118
1d €S 14,3
14 D,23-5 22,18
1d WL, (16596&) 42,112,864
inc HL b ]
® 1d B, 33 b33
inc HL =
dinz 233 146,253
dec D 21
ir nz,® <2.248
1 31 ld A, (HL) 126
cp 118 254,118
Jr nz . ML 40, 11
ld D,H B84
1d E,L B3
id B, 73 by 53
dec DE =7
dinz 253 14,253
1d (DE};A g
inc HL =
14544 ir #] 24,240
ML inc HL o
dec C 13
Jr nz,=21 2 2TT
ld B, 32 &, 32

143304 dec DE 27 position to
COMHENTE dinz 253 16, 253 bottom of window
disable list id i(primt pond,DE 237,833,148
No aof lines 1d HL, 156442 33,58, 64
1889464 ld (HL},21 54,21
ret 201
53 Bvtes
bt i i REM Listing 4 super cursor
CHRE® ta print ADDRESS INSTRUCTION CODE COMMENTS
14514 118,118 disable list
ld HL, (DFILE2 42,13 64
- inc HL >
STty ot ek Fi 1d a.@ &2,8 cursor CHRS
call NN 208, 168, &4 draw first line
F2 ine HL =
COMMENTS 1d A, (HLY 12%
disable list ep 118 24,118
to be poked jr =z2,C2 40,14
Nog of lines 14531 ld A8 =
call NN 2030, 168,564 draes lLine
check for MN/L cCi dec HL 4z
L4337 12 A,Q &2,0
call NN 205, 168, 64 clear lineg
ine ML ==
down a line jr F2 24,236
c2 dec HL 4%
165484 1d A0 &2, 0
call NN 205, 168, 64 clear last line
ret 201
Kt 1d (HL) A 119 line draw routine
N/L Found 1d B 21 14,21 Curscr size
dec count la D,H a4
id E,L 3
L] ld B, 23 by 33 down a line
ine DE 1%
dijnz 253 156,253
la (DE}.A ia
CORMMENTS dec C 13
disable list Jr nz,1 b e
Mo of linesid) ret 201
23=No of lines %3 Bytec

DF ILE
O WEW Pl NE

move down ta

top of window

THEN G0N0 BiTs
ol I R T RCETE T
gtart mcroll THEN  GRTH 9120
ke
ki
W% PRIWY THETART LDCAT TN
Blhi IREUT I
NG SOROLL
IO FRINT “sFEER B
v LET Dmbis]
IF I Yee R THEN U0 #iee
IF IMeEvs " THEH BOTD €210
st next print w20 GO0TD NI

UL LGl B
1 WEM OO O DO OO DO O M O s,

ey

AN BN FDR
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LKITS

routine — all subroutines, when on their own,
should be called by
RAND USR 16516

Also note that only in the first routine should
the two 118s Newline appear. These disable
the listing of the Rem statement but should
only appear at the start. You will find that on
listing only | Rem appears, the rest of the
Basic program can be listed by List 2, or the
number of any other Basic line. To avoid this
problem Poke 16419 with the number of the
lowest line below 255; then list thart line.

Listing 1 1s the screen-fill routine which fills
the screen with any CHRS except tokens and
118 which will crash the system. It works by
filling the line, looking ahead one square for a
MNewline and when it finds one it jumps over
that square.

It counts the number of Newlines and after a
specified number it returns to Basic. This
number — the number of lines filled can be
Poked into location 16517 — is set at 22. Do
not Poke it with more than 24 or with 0 for
there are only 24 lines on the screen and U will
be decremented to 255 which is above 24 and
5o will cause a crash. The character printed is
at location 16528, it is set as a black square in
the listing.

The second listing, listing 2, is a downward
scroll. It works by starting at the bottom of the
display file and going up Iloading the
accumulator with what is on the screen, copies
HL into DE, adds 33 w DE. This is
equivalent to moving it down a line. Then it
puts the contents of the accumulator in that
location and goes on to the next square.

It also looks ahead for a Newline, counts the
number of the Newlines found — the number
of lines scrolled — and after 22 it returns to
Basic. The number of lines scrolled can be
altered by Poking location 16520 with the
number of lines —-1. If it is less than 21, the
lines scrolled will be at the bottom of the
screen. When you move the bottom of the
screen locarion and reduce the number of lines
scrolled, it will only scroll the top lines of the
SCICen.

The top line of the display should be only
background as this is what is copied. It must
not be used after computer scrolling but can
be used before. Values higher than 21 and
value 0 should not be used for the number of
lines.

To set the bottom of the display file the
program must contain these four lines:

LET P=1+ PEEK 16396+ 256" PEEK 16397

LET P=P+(22°33)-2

POKE 16517,P-256*INT{P/256)

POKE 16518,INT (P/256)

The number 22 in the second of these lines
is the number of lines to move down. If you
move the bottom of the display file as
mentioned, this number should be altered
accordingly. It does not upset the display file
as the computer’s upward scroll does,

After seeing Timothy Gilbert's article on | produce the other Rand USRs needed as this

how to protect lines at the bottom of the screen
by creating a text window at the top in the
February issue of Your Compuier, 1 decided to
write a routine to produce a text window at the
bottom of the display, thereby protecting the
top of the screen.

The program works by finding the start of
the display file and then moving down to the
top of the text window. It then moves each
square on the screen up a line, looking ahead
for Newlines and counting them. When it has
scrolled the correct number of lines, it sets the
next print position to the bottom scrolled line
and sets the column number to 21. This
number in the window is at location 16517
and is set at 5. Location 16519 should be
Poked with 23 minus the number of lines.

The bottom line of the window is left clear
after a scroll because it scrolls the top line of
the bottom part of the screen which is always
blank. Input does not affect the routine and
vice versa. When using it in a program, rather
than using scroll, use

RAND USR 16516
but do not type this in every time it is needed
— it is quicker to type in the program and
make a list on paper of all the scroll lines.
Then, after and typing in the rest of the
program, insert a

RAND USR 16516
then edit it and change the line number to

| s quicker and easier on the fingers.

The routine can also be used to generate
windows at any height anywhere on the
screen. To do this, Poke 16517 with the
number of lines and 16519 with the number of
lines down to the top line of the window,
Then use the routine as normal but you will
have to leave a blank line below the window
and, because it looks better, a blank line above
as well. This enables two protected, separate
and unmoving pictures or text to be displayed
above and below a window.,

The fourth and final listing i1s a Super
Cursor. It runs a vertical line from left to right
across the screen leaving a clear screen behind
it. This is very impressive and the only routine
which contains absolute addresses. They are
in the form of subroutine calls, so if you stack
the routines on top of each other; this one
would have to be placed at location 16514.

The routine sets itself for the first line and
calls a subroutine to draw the line. It then
draws another line which clears the first and
moves on in this manner across the screen
looking for the end of the line. When found, it
clears the last line and returns o Basic.

The location of the first cursor line CHR™® is
at 16521 and is set to 8; the location of the
main cursor line CHRS is at 16532 and is also
set to 8. The location of the trail left is at
location 16538 and the last trail line is at

HANDY-
5

[ 5

THE zX-81 instruction set offers very little in
the way of screen-controlling commands. To
make up for this deficiency, these machine-
code routines provide a variety of functions
including flashing single characters or whole
lines, a fast CLS, reverse scrolling and much
more.

By far the easiest method of using machine
code is to store it in a Rem statement at the
beginning of a Basic program. Program 1
enables you to enter a group of machine-code
instructions into the first line of the program,
which can then be Saved, Loaded and used as
part of longer Basic routines. Lines 10 to 80
can be removed once all the machine code has
been entered — but under no circumstances
should the Rem line be edited as this can
remove vital instructions from the machine
code.

Each routine can be used on its own since
each is totally independent of the others, or
they could all be entered together to form one
large toolkit to be called at various points
throughout a long Basic program.

Some of the routines require a Poke of some
data before they are called — a line number 1o
be deleted — and where this is necessary it is
assumed that the data has already been
checked for validity. For example, you cannot
delete line 25 since it will cause the system to
crash.

Most of the routines are called by the Basic

RAND USR 16514

where it is the first or only routine in the Rem

HINTS

16547.

line. If you intend to use more than one at a
time you will have to calculate the appropriate
calling address by adding the length of
previous routines ro 16514.

As a convention [ have used the label Start
to indicate the calling point of each routine,
and any bytes to be Poked are shown in
relation to this. For example:

POKE START +5;
i START - 16514
pen POKE 16513

To enter the machine code, type in program
1, counting carefully the number of Xs in line
1 — it may be best to enter them in Fast mode
— and Run it. Then input the machine code in
manageable blocks. Use the hex codes and
watch carefully as you do it as mistakes are
difficult to locate afterwards. When the code is
finished enter S 1o stop the program.

These routines are for the ZX-81 with
expanded display file — that is, with more
than 3.25K of RAM — and they apply 1o the
later ROM design. If some of them do not
work it is because your ZX-8l is an early
model and consequently you should change all
occurrences of CDIDI15 o CD1915. Addi-
tionally, if Scroll has been used to create the
display then it must be cleared with CLS 1o
recreate the expanded file, since Scroll
collapses the display as if there were less than
3.25K present. Routine 10 will of course work
with any memory size.

fcontinued on page 79)
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{continued frorm page 77)
Routine 1 will fill the whole screen with a
specified character if you,
POKE START + 21
with the code of that character. It must be a
non-expanded one — that is, not
RND, Pl: INPUT ete. .
Repeatedly calling routine 2 — for example
within a For-Next loop — appears to flash the
whole screen. The following Basic program
would flash the screen until 2 key was pressed:
100 RAND USR 16514
110 IF INKEY$<>""THEN GOTO 130
120 GOTO 100 |
130 rest of program . . .

1 REM XXX snough for all tha machine code XXXX
10 LET Xe14514

20 LET X5=""

30 IF X3="" THEN INPUT X3

40 IF X5="5" THEN STOP

50 POKE X, 14*CODE X5 + CODE X$0Q) - 474
&0 LET XwX+1

70 LET X35=X5@ TO)

80 GOTO30

Pragram 1.

Langth 25 bytea

Id hl, Dfile) START 2A0C40
Id de, (Van) EDSB1040
[[-§-9. MEXT 44

el 40

and a AT

she hi, de Ds2

rat ¥ C8
Idh,b &0

idile &7

id a, (i) 7E

p 76h FE7S

jre, INC 2802
kdhi}, @ 3400

inc hi IMNC 23

i NEXT 18€E
Routine 1. A fast clear screen.

Length 26 byten

id hi, [Dfile) START 2A OC 40
Id da, (Van) ED 58 10 40
Id b, b NEXT 44

idlc 40

end a AT

sbe b, de 0 52

ret z ca
idh,b &0

dlc &v

Id a, (w1} 7E

cp 76h FE 74
Jra, INC 2603
odd o, B0k Cé 80

id i), a n

ing hi INC 2

Jr NEXT 18 ED
Routine 2. Invert the screen.

Length 31 bytes
Id a, CHR

Id hl, (Dfils)
id b, 20h

inc hi TOP
id i), o

dinz, TOP

kd b, 14h

ine hl ENDS
inc hi

id (i),

Id de, OOTF

add hi, de

id kI, e

djnz, EMDS

inc hl

Id b, 20h

ine hl BOT
Id (i), &

dijnz, BOT

rat

START

3E 00
24 0C 40
0520
23

10FC
06 14
23
23

11 1F 00
19

10F&
]
04 20
2
77
10FC
ce

POKE START+1, CODE OF CHR to be printed,

Aoutine 3. Draw a border.

Langth 28 bytes
Id o, LINE START
call stock a

ida, 21k

call stack o

it 28

multiply

call ursiock

Id hi, (Dfile)

add hl, be

Id b, 20k

inc hl 1MNC
id i), 0

dinz, INC

JE
CD 1D 15
IEN
€D 1D 15
EF

04 34
CD A7 OE
2A 0OC 40
(2]

04 20
bk

36 00
10F8
c#

POKE START#+1, ling number ro be cleared (0 1o 21).

Rautine 4. Clear single lines,

Length 33 bytes
Id s, LINE START
call stack o

Id o, 21h

coll stock a

nt 28

multiply

call vnatack

Id i, [Dfile)

add hi, be

ine hi

Idd, h

Ide, |

Ida, (h)

inc hi

3E 00
CD 1015
3ED
Ch 1D 15

04 34
CD A7 OE
2A0C 40

7E
23

Id be, 0O1F
Iidir

dec hl

I (i), @

POKE START+], line number te be scrolled {0 1o 21).

01 IF 00
ED B0
28

77

Cc9

Routine 5. Scrolf a line ta the feft

Length 55 bytes
Iid a, LINE

I [#040), o

Id (40291, 0

call stack o

START

Id a, 21k
call stack a
nt 28
multiply

eall uratack
id hi, [Dfile)
odd hl, be
id PF.CC), bl
ine (DF XCC)
Id de, (Var)
inc hi MEXT
Id b, h

e |

and a

sbe ki, de
ret z

ldh, b

I, e

id e, (hi)

ep Téh

ir z, MEXT
id (), O

jr NEXT

3E0D

FD 77 40
FD 34 3% 00
CD 1D 15
IEN

oD D s
EF

04 34
CD AT OE
24 0C 40
o
22 0E 40
FD 34 OE
ED 58 10 40
23

44

4D

A7

ED 52
Cs

&0

&9

7E

FET&

18 F2

36 00

18 EE

POKE START+1, line number to CLS from (0 ta 21).
Routine 6. Clear down from a given line.

Lengtn 28 bytes
Id be, O14A START
Id hi, ([Dfile)

odd hl, be

ex de, hi

ld be, 0148

Id ki, ([Dfile)

odd hl, be

Idir

Id b, 20h

dac hl CLE
Id (hl), 0

dijnz, CLR

Id be, 0015

ral

Call with PRINT AT LER START, 0; “ vp to 32 chorocten ™

01 44 00
24 0C 40
og
EB
01 68 1
24 0C 40

ED BO
06 20
8
%00
10 FB
01 1500
ce

Routine 7. Scroll bottorn 12 lines only.
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fcontinued from page 79) dinz, INC 10F8 Id be, 2000 01 00 20
Length 53 bytes push hi ES ine hl INC 73
Id o, LINE START 3E 0 it 06 20 id ti), 0 3600
call stack o D ID 15 id (hi), 0 our 34600 djnz, INC 10F8
Ida, 21h 3E 21 dec bl 28 ret c9
call ok a Co 1D 15 dinz, OUT 10FB Coll with PRINT AT USR START, 0; " up to 32 choracten ®
e 24 3 e O OE 00 Routine 11. Reverse scroll.
multiply 04 34 Id b, OFF DLAZ 04 00
eall umtack CD A7 OF dinz, DLAI DLAl 10 FE
Id hi, (Dfile) 24 DC 40 decc [12]
odd hl, be 0% irnz, DLAZ 20F9
inc hl .2 pop hl El
Id be, COLUMN 01 00 00 Id b, 20h 0620 Length &2 bytes
odd hl, be 05 pop of IN Fl 14 o, LINE START 300
Id d, FLASH 1600 Id ), o 77 call stack @ CD 1D 15
ide, i) 7E dec bl ] id o, 21h IE N
W k), 0 GO 15 00 dinz, IN 10FB call atock o cD 1D 15
e 0 0E 07 e 0 0E 00 nt 28 £
Id b, OFF DLAZ 06 00 ld b, ON DLas 06 00 multiply 04 34
dinz, DLAI DLAI 10 FE djnz, DLA DLA3 10FE call unatock CD A7 OE
das & 00 decc oo Id ki, [@File) 2A 0C 40
it nz, DLAZ — it nz, DLA4 20 F? odd hl, be 05
id (D), @ 77 decd 15 Id 6, FLASH 16 00
e, 0 0F 00 jr nz, GO 20 D4 Wb, 20 GO 04 20
ldb, ON DLA4 05 00 e ce Ine hl INC 23
S DAY DL 10FE POKE START+1, Line number to be floshed ehna ”
Seny 0 POKE START+21, Number of flashes (0 e 255) i, Wh <4 %
frwg LA 20F? POKE START438, Time off (0 o 255) N o
gy 15 POKE START+57, Time on (0 10 255) S, S 1083
it nz, GO 20 E8 He 0 0E 00
o & Routine 9. Flash a single line. ld b, CFF DLA2 08 00
djaz, DLA) DLAl 10 FE

POKE START#1, Line number of character ot 5
POKE START+22, Column number of characier Length 13 bytes Ak i
POKE START426, Number of flashes (0 1o 255) Id hl, 0003 START 21 00 00 ko B
POXE START+33, Time off (D ta 255) odd ki, p a9 Ko, 6 SicE =
POKE START+43, Time on (0 to 255) Id de, (Stk end) ED 5B 1C 40 e e
Routine 8. Flash a single character. ":: I; 2 :':52 i (D, o red

’ dec hl 2B
Length &7 bytes :::* ' :': dinz, BACK 1079
Id s, LINE START 3E 00 150 0E 00
ooll stock o D10 15 PRINT USR START gives number of free bytes remaining l4b, ON DLA4 08 0¢
Id o, 21h o5 W : dinz, DLAY DLA3 10FE
call stack o S e e Rt BecA 0o
nt 28 & ir nz, DLA4 20 F9
multiply 0d 34 Length 26 bytes dec d 15
call unstack €D A7 0E idhi, @file)  START 2A 0C 40 rnx, GO 2009
Id hi, ©file) 24 0C 40 id de, 0206 11 Dé 02 s ¥
odd hl, be o7 add ki, de 1%
Id d, FLASH ‘a0 v b = POKE START#], Line number to flash
I b, 200 o 2o 4 b, DRle) ek POKE START+21, Number of floshes (0 to 255)
A e -4 M be, G0S PR POKE START+34, Time off (0 10 255)
e, () 2 odd Bl; b6 % POKE START+52, Time on (0 to 255)
push of F5 ladr ED B8 Routing 12. Flash a line in inverse. =
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| ZX81 HARDWARE NIGHT FLIGHT £5.95
16K MEMOPAK {expandable) £29.90 For the 16K or 28K SPECTRUM
32K MEMOPAK (expandable) £49.90 : M e s
64K MEMOPAK £9.00 | N : *
66K Ram pack £54.95 . - ;
HRG MEMOPAK Hi Res Graphics £59.80 E i >
280 OP CODES £1.45 MEMOPAK Centronics printer - =
& Must for the Begengr and the gaperenced progrmmee interface £39.90
wiong. Tha Rand resdy reckare nt ol 800 pha 280
i Hahp COd@ MUl isDnd oh PComal Snd Rl BOBE s ml wetl
poeodrerisonpy b b it o v ZX81 CASSETTES
57 daay reivrence ang sy SPACEINTRUDERS (18K) f5.86
PROGRAMMERS £6.50 STATISTICS 1K) £3.75
LANGUAGE DICTIONARY (16K} £3.75
TDULKIT ZX81 LINE RENUMBER (16K) £4.95 | [ o WIND * 340/0 &r
e NAVAL BLOCKADE (16K} £5.95
* =" b - Fly your gwn dércraft from take off 10 landing via
- AT | . F mOuRtEine Snd wiih fully
ZX81 BOOKS Seiehed Gienctian iy ond InS(riameny Isnding system
HINTS & TIPS for the ZX81 il sttt g e Ve
. ; i p:i?;l::;'lv*n:-r rl:llﬂr III-:::I,'J?M .:u'ul1 1h:|.'|1|l.u:qrj s.;:-ch.l on the
aire il rurrway * Harsrds are mountang sod Sross wands
Lemie.s s s L« amd TIEE: SPECTRUM 'In.:rn:rncnr:-. Artifscil Honzon, Non Diwecbonal Beacon,
PILOT %  ZX81 £595 ASSEMBLER/DISASSEMBLER £8.95 M 0 cle il R0% et Damnnce messor "
A ’ ’ ®Two programs on one cassette Equipment, Vertical Speed, RFM and heading ~ Visual
: : 7 e Comprehensive instructions Sy O} SO O BT S Al o T o
qadb‘ “;n ®Great value for money f_f,_,;ffﬁ;‘ p:'grpf lendings "WRITTEN BY A
- o - 0

" AN arisoe deupley
" Bigee (he mage lor loou
" Dhpoge e ghosls wha ¢ ame

ST v
* Aubormabc Gpen = The
e N aya e m:cap.'mls pleade)
Fiit A I
. aara dapis ADDRESS .. ocvveirenias

¥ Supwr graphics aben uked
wiptP Claar
woand

20 BEST PROGRAMS
for the
ZX SPECTRUM f£7.95

m-r PROGRAMS

-, «for the

&# T § REUATE
H.EIFIAHTIIRT TEXT

EEEdinnnnER .
EEEEEEEEEE

EEEEEEEES
EEEEEREEN

NiaGul LE i"n'l"l.;
" Bidt Ehe Beal scdre W Qe

Mi HELPLINE — the man who answers your 24 guenias in his
column in Sinclair User, the author of HINTS & TIPS FOR THE
ZXB0 and HINTS & TIPS FOR THE ZXB1 now presents his

20 BEST PROGRAMS FOR THE ZX SPECTRUM.

* 20 original programs for you to load into your Spectrum.

* 20 interesting programs for you to enjoy and learn from.

* 20 great programs to teach you about fixed and variable length
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.

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

Learn how to manipulate the attribute

file and have fun at the same time.

Binary searches and variable record
lengths are explained with this usaful and
interesting program.

PLUS: FOOTBALL, DIGITISER, DATA PLOT, FUNCTION PLOT,
REGRESSION, HISTOGRAM, LINE RENUMBER and many more.

Index file -

Duckshoot —

Diary —

% QUANTITY

PRODUCT COST

wclid® Giaplay

My Access Barclaycand No
B grapras

Seaned

TOTAL

MAKE CHEQUES, PO's PAYABLE TO: HEWSON CONSULTANTS

L

Fost to: HEWSON CONSULTANTS, DEPT YC, 60A 5T MARY'S STREET. WALLINGFORD, OXON DX10 DEL

TEL (0497} 36307,
L______—_——_ -
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ZX 99

@ DATA PROCESSING

The £X99 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.

©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 Sinelair
block by block.

TAPE BLOCK SKIP: Without destroying the contents of RAM

DIAGNOSTIC INFORMATION: To assist in achieving the

best recording settings.

The ZX99 contains a 2K ROM which acts as an extension to
the firmware in the Sinclair ROM. The Z2X99's ROM contains
the tape drive operating system and the conversion to ASCI|
for the RS232C output.

There is an extension board on the rear to plug in your RAM
pack (larger than 16K if required). The unit is supplied with
one special tape drive lead, more are available at £1 each.

; data-asrettes

44, Shroton Street
London NW1

/ Tel 01-258 0409
f-'l__l Q_L__ :__1_1?_2 ‘J_ﬂ l-“ﬂ i

® STAR DP8480
RS232C (SERIAL)
Securicor delivery

O

B

tyvpeface.
@ Bi-directional

@ 80 chrs. per second

\\,,,!.“ aif e

@BBC CASSETTE LEAD

7 pin plug 10 two 3.5mm plugs and one 2.5mm plug
Only £2 inc. P & P.
Other leads available — please telephane.

 Ior

Now only _

£285 plus £6

CENTRONICS (PARALLEL) £265
plus £6 Securicor delivery

This professional printer works with aimost any
computer with very good upper and lower case

@ BO column width (10" paper)
@ Switchable — Tractor or Friction Feed

®E690 REVOLVING CASSETTE RACK

DER FORM

| AUTOMATIC TAPE CONTROLLER |
FOR THE SINCLAIR ZX81

® ZX99 SOFTWARE

We now have available "Editor 99", a quality word processing
program including mail-merge, supplied on cassette for £9.95.
Also following soon:

* Stock Control (October)

* Sales Ledger (November)
* Business Accounts

* Debtors Ledger
* Tax Accounting

Dept. YC5 Data — Assette, 44 Shroton Street,

London NW1 6UG. 01-258 0409

r! ! ®FERGUSON CASSETTE RECORDER £28 inc. p&p. I
Tested with ZXB1, Acorn, BEC, Dragon etc. etc.

Features: Din, Ear, Mic. and Remote sockets,
Tape Counter, Tone Control, Built-in Mic.,
Autostop. Battéry/mains. Recommended by

Acorn for use with BEC computer.

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

Single — £2.99 (holds 32 tapes or 20 in cases)
Double — £6.99 (holds 64 tapés 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.

Dept vCio Data — Assette, 44 Shroton Street,

London NW1 6UG. 01-258 0409

COMPUTER CASSETTES oce

ltem MNo. Price PELP 53 T_otal

High guality, scréw assembled cassettes supplied

with library boxes. Any lengths available,

C5 — 35p C10-37p C12 - 38p |
C15-39% C20—-41p C25-—43p
C30 — 44p

P&P 10% (min. charge £1.50) Signed

I 'E! m!sm Charge my Access/VisaMNo.......

Cheqgues/PO made payable 1o Storkrose Lud.

MName

Address

82
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I'HESE COMMANDS have been left until last
because of the problems they can create if not
used carefully. Problems are the last thing you
require when dealing with machine code.

This small group of commands is, for the
most part, cither extensions (o previous
commands or special operational commands.

Dealing with the extensions first, 1 pre-
viously stated that A was the only vanable 1o
which one of the other variables could be
added or subtracted. It is also possible to add
or subtract a constant.

Basic Mnemonic Machine code
LET A=A+52 ADDAN 198 N
LET A=A—-32 SUB AN 214 N

Remember A is single variable so that the
constant has 1o be in the range of 0 o 255.

In the first article we mentioned the F
variable, flag, and said that after certain
operations it was tested for zero. In fact it is
tested for rather more than that.

If the A variable is less than the value of the
variable or constant with which you are
comparing or operating then the flag variable
C, carry, is set.

If the A variable is greater than, or equal to,
the value of the variable or constant that you
are comparing it with, then the flar variable
NC, No Carry, is set.

In Basic terms where X 1s a constant or a
variable:

Relation Variable Flags sat
A=X L MNC

AN MNZ can be either
ACK & NZ

A>=X NC can be either

" Mo W | A5 SC TN, P
NOW VOu Can usg NG addiional Hag-

variable rclationships with your jump
commands.

JP NC DIS 48 N

A e DIS 5 N

JP NC NN 210 NN

JP C NN 218 NN

We can also compare the contents of the A
variable with cither a constant or onc¢ of the
other variables, code 184 to 190. The result of
this will set flag variable Z if they are equal, or
NZ if they are not, and the flag variable Carry,
if A is less than the variable, and No Carry if
not.

Basic Mnemonic Machine
code

IF A=N THEN LET

F=Z CPN 255 N
IF A< >N THEN LET

F=NZ
IF &> =N THEN LET

F=NC
IF A<N THEN LET

F=C

Note that the flag variable can be considered
as a string rather than a number. Thus it is
capable of holding the string NZNC, thar is,
non=zero, No Carry, if A is greater than the
compared variable.

There is a group of commands similar 10 JP
known as Call commands. The difference is
that when you Call a return address i1s Pushed
onto the stack. Later when a Ret instruction 15
met, the machine code Pops the return address
off the stack and jumps to it.

CALL NN >>>>>INC B

LD (HL) B

LD B A <<<<<RET
Great care must be exercised when using
Push, Pop and nested Calls, so that return
addresses are not mixed up with Pushed and
Popped variables.

Should yvour machine-code program ever fail

o

it B - !

Far<on|ra

(2]

Kathleen Peel reveals some rather more problematical
commands, which would have introduced unnecessary
difficulties if mentioned earlier. These will enhance
commands covered in the previous instalments of her
machine-code series.

EXTENSIONS

1o work, look at this first and cnsure that for
every Push there is a Pop within a subroutine,
and that you have not Popped your return a
the beginning of your subroutine.

Main Program Subroutine
PUSH HL LD AN
CAL NN POP H'L

RET

Pop HL pulls the return address off the
stack, not the Pushed HL. Remember, Pop
pulls off the last variable pushed.

The Call routines can be made by the same
relationships as Jumps.

CALL NN 2056 N M
CALL NC NN 212 N N
CALL C NN 220 N N
CALL NZ NN 196 M N
CALL 2 NN 204 N N

Now for some special functions that you

HIE:{ encounter.
XOR A

There is a simple way of making the A
variable equal 10 zero — LD A 0 — and that is
1o use the mnemonic XOR A, Code 175.

EX DE HL

More can be done with the HL variable pair
than with the DE pair. We can load a constant
into HL, or any of the other variables. It is

uscful to be able 1o exchange the contents of
DE and HL. The mnemonic 1s EX DE HL,
Code 235.

AND A

With the Sinclair character codé; the
difference between a character and its inverse
is 128. See page 181 of the Sinclair manual.

Therefore. il we just wish to know a
character and not worry about 1ts colour then
by using the A variable we can mask off the
colour by using the command And N, Code
230.

And 127 blocks out the colour and just
leaves the character, And 128 blocks out the
character and just leaves the colour.

BIT 7A

A related command is Bit 7, A, Code 203
127. This tests to sec whether the 128 part of
the character is there and sets the flag variable
NZ if it is and Z il it is not.

This command does not alter the A variable,
it only tests it and sets up the flag variable
according to the result.

Next month Your Compurer begins a series
of articles on machine-code chess. The range
of code used has now been covered by the
machine-code articles and this supplement.
You will see how machine code can be used 1o
produce fast compact programs.
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ANNOUNCING
The BEST Books

For Your

SPECTRUM

------i--- ‘J

Edited by William Tang \

A book fo amaze you! With the full Hhings of I you are truitrated by the mdotions ot BASIC and
(=14 {4 3-C prﬂgrnm'p far-,l;\-,_-r Sptc!'-'ur'l -,'Q;_,.-n..-" h'r.d

ready-mode professional programs whatever your

want 1o wrnte lasler more pﬂwrr*uf_ HPOCe-30vIng

agrams or subrautings, then SPECTRUM MACHINE
Dr. Logan s acknowledged o3 the leoding authonity PRBOIGMS B e/ SnouieL ren P = 5

an Smeloir computers In hiis boak HF}\FL;HJH
complele aversiew of the way the Spectrum
operates. both for BASIC and mochine languoge
programming |n.:|-,--:..‘|r~g nuemerous demonttraton
programd, In Dr. Logon's own words
UNDERSTAMDING YOUR SPECTRUM hos three main

aims " “lo explain, in simple terms. how the Specirum

works, "o teach 280 machine code from first

interest or application. Listings are printed in o
specially designed easy-to-read termat and soch
pregram has detoiled notes, You'll find exating
arcade lovourites, strategy gomes, utdities, business
and educational programs, plus programming hints
tips on extending the Spectrum, and mare, which all
combine io make thi the delinitive book for avery
Spectrum user. Incredible volue - over 180 poges

LANGUAGE FOR THE ABSOLUTE BEGINMNER s the

book tor you. Even with no experiénce, you will be

able to discover the eose and power of the Spectrum’s |
own languoge Each chopter includes specific \.\
exampléd of mochine aAgUage OpPpilatang At the

end of the book, all this i3 brought together into an

entire maching languo ge program - from deugn

ngint P:‘r‘:‘l.ﬁ" o e complete ||‘="l:'f_‘.] of an eilhng

including 8 pages in full colour. £6.95 eniginal arcode gome. £6.95 &

principles; ond *fo give detosls of ‘monitor entry
Bt 15 that |_'—':":_:|;~.-'|'I pr:‘,i.]rumtc::lr' S werrMEn
Plus o special section on the ROM operahng system
This book 3 o must if you are senous about
prograomming the Soecrum £7.95

Melbourne House Publishers,
Orders to: 131 Trofalgar Rood, Greenwich, London SET0. i
Correspondence to: Glebe Cottage, Station Rd.,
Cheddington, Leighton Buzzard, BEDS LU7 7NA.

Please send me your Spedrum cotalogue
Please send me

Understanding Your Spectrum Book @ £7.95

Over The Spectrum Book @ £6.95

Spectrum Machine Language For The Absclute Beginner

Book @ £46.95

Qver The Spectrum Cassette No. | @ £5.95

Qver The Spectrum Caossette No. 2 @ £5.95

Over The Spectrum Cassette No. 3 @ £5.95
(please add 80p for post, pock & VAT)

After leading the way in Sinclair ZX81 software, we've
produced the highest quality, most exciting Spectrum
software available. From the three excellent books
depicted above to fast-action games on cassette,
we're providing the best choice in Sinclair Spectrum
software today.

Now on cassette all the programs from the Over The Spectrum book!
Cassette 1 includes Lunar Lander, 3D-Mazeman, Chess and 7 more:
Cassette 2 has 9 programs including utilities, Eliminator, Freeway
Frog and a full scale Adventure. Cassette 3 includes Sales Analysis, ¥
Payroll, Spectrum Invaders, Meteor Storm plus 5 others. Each Name

cassette is only £5.95 including VAT Address

Post Code YC11

sue= MELBOURNE HOUSE PUBLISHERS
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You beat
the MONSTER
i s dddddidis

You could win £100 by playing one of the
oldest games in the world.

Compete with the Rabbit, Beast or Monster
to get the beans in your bowl. SIMPLE??

Try it! Send £6.95 today and £100 could be
yours. Please allow 14 days delivery.
GOOD LUCK!HITR e
FOR ZX81 16K.

UNDERSTANDING LIMITED

MICRO-COMPUTER SERVICES

The Production Village
100 Cricklewood Lane London NW2 2DS

e

NEW
SPECTRUM

SOFTWARE
JACKPOT FRUIT MACHINE

Featuning holds, nudges and realistic hi res symbols Colourful - just
like the real thing

Flus

SUBMARINE ATTACK

Destroy them before they destroy you Fantastic fast action fun Both
games just £4.55, 48 K SFECTRUM

Boldly Go where no Spectrum has gone before
SUPER SPACE MISSION

Incredibly fast machine code graphics. Dodge the swooping aliens
and meteors. Fight exciting multi directional laser battles from your
moving starship. Keally exceptional graphics. seven skill levels. only

£4.95 for 16 or 48K SPECTRUM or 16K ZXBI

S

MONSTER MINE : 'S .
Escape from the depths of the legendary El Dorado mine by dodging

the monsters and collecting the golden nuggets. Full machine code

Only £4.

35 for 16 or 48K SPECTRUM or 18K ZX81

Richard Shepherd

Software

FREEPOST (No stamp required),
MAIDENHEAD,
BERKS, SL6 5BY.

TRIED & TESTED
" PROGRAMS FOH
Applications *

for the ZX81 and Specirum

by Randie Hurlay, (£7.50 - pius
casseltes for ZX81 or Spectrum for £9.00 each inc. VAT)
Bug-free programs to turn your ZX81 or Spectrum

inlo a smal business or working computer thal include

® File Handling Survival Kit ® Cash Reqgister Pra-gram

& Statistics — with 16K Storage » Amimaton Package for games and
simulations ® Crashproofing and User Friendliiness ® Menu Dnven Programs

Assembly Language Programming for INCREASE THE CABPABILITY
the BBC Micro-Computer by lan Birnbaum YOUR BCC
[z

is a complete education in assembly language that includes

sConditional Stalements ® Loop Structures ® Arrays @ Macros

in the book - saves ime and effort

— | — s — . Sl S S L ¢ s et A— —

I BOOK SERVICES LT 111 Please send

(£8.95 - plus 2 cassettes for £16.00 inc. VAT). MR ITRA
Learn how 10 run your BBC micro-computer faster. This book D’”
8%
® Inputting Strings # The Stack
Specially designed double tapes contain all the programmes shown
GLOBE To: lan Jacobs, Globe Book Services Lid
FREEPOST, Canada Road, Byfleet, Surrey KT14 7L I

l [ More Real Applications for the ZX81 and Speactrum (E7.50)
o ZXB1 Cassetle (£9.00). L. Spectrum Cassette (£9.00)

[ Assembly La nguaga Programming for the BBC Micro-Computer [£8.95)
[ Double Cassette (£16.00)
Cheque enciosed for £
NAME ___

ADDRESS

(p&p 75p per order).

H
l Guarantee: Retarn for full refund in 14 days # not delghied 2 J
e wm— Em o e R W e S ——— s a6 iy Ly L et et

Promotion's the name of the game in
'‘SHIP OF THE LINE' - An adveniurous 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 youve done well .. rush home 1o Pon for promotion
16K SPECTRUM £4 595 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
secre! password. A budgeung bargain for only £10

48K SPECTRUM
‘SHAKEN BUT NOT STIRRED" ORI
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 007? Only £6.50 48K SPECTRUM

L.

[ ORDER FORM Pioase s me

— JackpotSub. Anack at E4 59
| [ - Space Misson at E4 55
H Monster Mine Al £4.95
: — 6K Shipofthe Line at B4
| —————— 43K Shipof the Line ar, E6.30
|5 4BK Shaken but not Stured at EES0
E — #BK Mulidunction Cash Controller ar £iC.0 IE“‘ ’.\'_;FSI'I.}";%? -';;:"‘“'-
' 11 AR AT &
| CRDER BY DECEMBER 15th — RECEIVE BY XMAS  Cassenes
_\I‘ l encicse my cheque/Postal Crder ior £
payable to Hichard Shepherd
|
|
[ [
' MBI
I
| Address
|
I
P -
| Med CIE XM
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The new Dragon 32.
S0 well designed,

youll even
understand this ad.

[f youre already a computer expert, may You tap (literally) its vast resources
we refer you to the box of technical specifi- through a beautifully-designed keyboard
cations displayed opposite. that's as easy to use as a typewriter.

If youre not,may we refer you to the new On this keyboard, you type in a language
Dragon 32 Family Computer. A computer so | whichis surprisingly close to the English you
easy to understand, you won't understand talk every day. The Dragon 32 will receive
why all the others seem so difficult. your order. Under-

AndthenewDragon32costsunder£200. | standit.Senditto ~ ‘S ———————————N————
the appropriate

e — |

32K RAM FOR UNDER £200?" et - :
When youre comparing computers, the | massive brain.
first thing you need to know is the size of And then display DRAGON 32
the memory. In plain English, the Dragonhas | the appropriate o
approximately 32 thousand units of Random information on : /
Access Memory. (32K RAM for those who your screen. All

prefer to be blinded by science.) This means | before you can
that the Dragons memory is at least twice as | say ‘gobbledy-

powerful as its competitors. gook.
Withamemory this powerful the amount z SAE
of information the Dragon can store is liter- el e

ally vast. But the Dragon doesn't just make it
easy to store information. It makes it easy to
use, too.

USER-FRIENDLY?

You may have heard of the term'user- £ =
friendly’ RevertingtoplainEnglishonce  /
more,thismeans simply thatthecom- £ =
puter will go out of its way to under- 4
stand you, rather than vice-versa.

The Dragon 32 is so user-
friendly.itpractically licks your hand




SPECIFICATIONS FRODUCT| s Il =a ] & | 3 | as
6809E MICROPROCESSOR Pet, Apple, Atari 400, S|&|=2| 5|53
BBC Micro, and VIC 20 still have the less powerful 6502. FEATURE z gx g
32K RAM (as standard). At least twice the power of N :
similarly priced machines. Expandable to 64K RAM. :ﬁff@ P21 e | 270 | 1901 S19)1 2000
EXTENDED MICROSOFT COLOUR BASIC (as standard). RAM ‘%IZ‘ ‘IELE 32K | 16K | 8K | 5K | 16K | 16K
Featuring: ADVANCED GRAPHICS (set. line, circle, -

paint, print, draw, rotate and print using). STANDARD

ADVANCED SOUND 5 octaves. 255 tones. AVAILABLE

AUTOMATIC CASSETTE RECORDER CONTROL. RAMFORHIGH | 26K | 9K | N/A | N/A | 14K | 3K

FULL EDITING withINSERT and DELETE. EIESA%I;{%DIN

: QOLUTION DISPLAY.

9 COLOUR, 5RESOLU Y | EXTENDED
USEWITH ANYUHETV andfj::-r separate PA.L. monitor. MICROSOFT ves [no [vo Ivo o Ivo
PROFESSIONAL QUALITY KEYBOARD. BASIC AS
Typewriter feel. Guaranteed for 20 million depressions. STANDARD

, o PROFESSIONAL-

INTERKIC k.
PRINTER (Centronics parallel TYPE ves |no |ves lves |ves |yes
JOYSTICK CONTROL PORTS. KEYBOARD

FIRE YOUR IMAGINATION. BRILLIANTLY SIMPLE GUIDE.

Learning how to use the Dragon 32 won't
cause you to experience any problems.
Leaming whatyou can useit for will cause you
to experience something entirely different.

elight. Surprise. Fascination. And
challenge.

The Dragon offers a range of some of the
most popular computer games in the world.

= From those celebrated space battles to mind-
boggling adventures in seemingly unfathom-
able dungeons and caves.

As if by magic, a simple typed message
will command the Dragon to create your own
drawings. Then it will colour and paint them
in 9 colours.

And it’s clever enough to create virtually
any image you want - circles and arcs as well
as straight lines.

The Dragon will also play and compose
music with you, with a range of 5 octaves. And
it works with any UHF TV or PAL monitor.

LEARNING THROUGH PLAYING.

All of this makes the Dragon the ideal

_ machinetobuild your childrens interestin the
"-_ _world of computers as they become increas-
.\, ingly more vital School-children already
N enjoy using computers.

iy N ragon is the first computer
i) specmcally or the family - so by enjoy-
ing yourselves at home, you and your
children can soonbecome expert
enough to create your own programs.

The Dragon is living proof that you don
have to be an expert in computerspeak to be
an expert in computers. It comes with the
easiest-to-understand instruction manual
ever written for a home computer.

Every step, every explanation, is made
clear - even if youre a beginner. In minutes, it
will show you how to write a simple program.
Within hours, youll be fascinated. And from
then on, youll continue to be astounded by
the new world which the Dragons power and
versatility will open up to you.

See the new Dragon 32 in your High
Street. At under £200, it's not just the first
family computer It also has all the features an
expert could wish for.

Except perhaps the jargon.

DRAGON 32
- The first familycomputer.

To: Jean Webster, Dragon Data Ltd, Queensway. Swansea
Industrial Estate, Swansea, Glamorgan SA5 4EH.
Tel: 0792 580651,

Please send me further information about the Dragon 32,

Name

Address

YC

A member of the Mettoy Group of Companies.




PROJECT

SIMPLE WAYS TO
HANDICAF

John Dawson casts a
clinical eye over the
winning entries in our
competition to help the
disabled.

JOHN HEATH has won an Epson MXB0F/T
printer for a simple, but powerful device for
putting information into a Sinclair Spectrum
computer. Tony Higham, who is 17 years old,
wrote a program to allow a disabled person to
write Basic programs on the Tangerine Micro-
tan computer, using only three keys or
switches. He wins the under-18 section of the
competition and will receive a BBC Micro.
Sinclair Research has generously donated
three ZX-81 computers as special merit prizes.

The competition rules stated that, in the
under-18 section, we were looking for original
and stimulating ideas, aimed at the practical
needs of someone handicapped in a particular
way. In the over-18 competition, we hoped to
see 3 working, prototype device with some
associated software. The idea was to encourage
people to think about mass production of their
inventions. Bright ideas in isolation are of
little use.

No-one doubts that handicapped people’s
lives can be enriched via micro-electronics, but
a discouragingly long catalogue of factors has
limited their widespread application. When he

built the pneumatic switch for the Spectrum, |

John Heath was aware of these problems.
People who are handicapped are disadvant-
aged as wage-earners, and support for the dis-

abled is never high on the list of priorities for
gﬂ‘v‘tl‘ﬁl‘hﬂl‘lts.

Although there are many disabled people,
there is a conflict between the need 1o supply
cheap, mass-produced aids, and the wide range
of individual disabiliries.

It is usually essential to adapt aids to the
particular needs of the individual. If the
customisation involves a health-care profes-
sional, costs rise dramatically.

Safety aspects

Maintenance of specialised, complex equip-
ment installed at widely-separated sites
throughout the country is also very expensive,

Very high standards of safety are necessary
for electrical devices 1o be operated by handi-
capped people, who may be caught off-balance
more easily than an able person. If the equip-
ment uses mains power, simple aspects of the
design such as the cord grips that hold the
mains input wire may become much more
important if users ever pur all their weight
on the anchorage berween the wire and the
casc.

Figure 1 shows how John Heath plans to ger
a signal from a handicapped person using a
simple rubber bulb full of air. When the bulb
is squeezed, there is an analogue change in

Figure 1.
Diaphragm
assembly
LED | —s = Photo-diode
Photo- ————
current
Output DG L Input
port port
ch
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pressure in the pipe leading from the bulb.
The tube is connected at the computer end to
an adapror which terminates at a diaphragm.
Mylar film about 0.2 mm thick is an ideal
material for the diaphragm, providing bi-
directional motion in response to pressure
changes.

A short rod or flag is attached to the centre
of the diagphragm. This can be made to
obscure a silicon photo-diode proportionally to
the position of the diaphragm. The source of
illuminarion is an infra-red light-emitting
dipde (LED).

A person pressing on the bulb will cause the
diaphragm to bulge, thus changing the current
flowing through the photo-diode.

The change in current through the diode
can be detected by various circuits. One low-
cost method of digitising the photo-diode
current is to allow it to discharge a capacitor,
and to measure the discharge nme which will
be inverseley related to the current flowing
through rhe diode.

Figure | shows how rhe software and hard-
ware provide a binary on/off output from the
changing pressure in the pneumatic actuaror.

The computer is programmed to turn on an
output Bit on one of the computer ports for a
fixed period. The pulse provided by the
computer charges the capacitor. During and
after the pulse, the photo-diode discharges the
capacitor, and the time that it takes for the
voltage 1o reach a fixed low level, is deter-
mined by a program which reads in the input
port continually, until it sees a signal that the
Bit has dropped to the off — low level — state.

The input section of the program provides a
digital mecasurement of the pressure in the
tube by counting the number of times it has to
go round in a loop while it waits for the state
of the input latch to change.

Individual setting of the current flowing
through the LED is necessary to compensate
for variation in the sensitivity of the opto-
electronic components, and the position of the
components relative to the position of the rod
attached to the diaphragm.

Existing devices for the handicapped are
similar to other menu-driven data processing
programs, in that the user controls the
position of the cursor which moves among a
sclection of characters and commands.

John Heath's program makes the cursor go



A

=

Pneumatic input allows people with a wide range
of disabilities to operate a computer.

forward by increasing the pressure in the tube,
either by squeezing the bulb or by blowing
into the tube. The user can choose commands
by giving a short, hard puff down the tube in
contrast 1o the lower steady pressure which
makes the cursor move forwards. Because the
pneumartic and opto-electronic parts of the
swirch are analogue components 1t iS possible
for the software to sense a range of pressures.
This can be used to control the speed of the
cursor. MNegative pressure in the tube, caused
by sucking, can be detected and used 1o move
the cursor backwards.

John Heath found factors which were
essential for the successful operation of the
system. First, a significant margin must exist
between the pressure giving fast cursor motion
and the pressure that signals that a command
or character is to be selected.

Sccondly, when the user relaxes, the cursor
velocity must fall to zero immediately if the
user is to be able 1o operate the device at its
fastest rate. Thirdly, the user should be able to
adjust the response time of the system to suit
the speed at which he or she can react. The
speed at which a disabled person can use the
system may vary from day to day, and the
means of adjustment should be built into the
software rather than designed as part of the
hardware.

Keyboard aid

The program that 17-year old Tony Higham
wrote was designed to help handicapped
people to program a computer in Basic. He
said that the program was to be used with a

joy-stick or some other device to make |

operation casier for a disabled person,

When you run the program, the top-half of
the screen displays a set of letters and
commands which simulate the ordinary key-

""u..‘_hl"f

board. Three keys control the movement of a

cursor.

4 Move cursor to the left

& Move cursor to the right

5 Select the letter or command beneath the
Cursor

Pressing the key to move the cursor to the
right will transfer the cursor from the end of
one line to the beginning of the next. When
you select a character by pressing key 5, the
letter appears on the bottom line of the screen
and an asterisk character marks the point
where the next character will be displayed.
The user can select any of the keyboard
functions, such as Return or Delete by
positioning the cursor over the simulated
Return or Delete keys.

Tony Higham built a shorthand command
function into his program to increase the Basic
writing speed. To get into the shorthand
command program, the user types an Escape
character by placing the cursor over the simul-
ated Escape key. The asterisk character, which
acts as a cursor on the bottom line of the
screen, is replaced by 5 and then the keyboard
can be used as before. When the user enters a
single lemer command, the complete Basic
instruction is displayed on the bottom line.

Paul Coker developed a computer program
to help people cope with dyslexia. This is an
inability to gain access to information and to
transmit it effectively to other people.
Dyslexics cannot remember accurately the
order in which letters are set down to form
words due to the information about a word's
structure being jumbled up between their eyes
and their long-term memory.

Using a dictionary to check spellings, due to
the complexities of the English language, is
not always possible. For example, words like
Enow and No.

"-..._.'_L_...v-""

To overcome the problem Paul Coker wrote
a program which he calls a Reverse Dictionary.
The program will search for a correctly-spelt
version of a word entered by the user. The
average time to find the right match for a word
typed into the computer is cight seconds if the
first letter is correct.

If the first letter is wrong, the computer — A
ZX-81 with 64K RAM — will take up to two
minutes to find the word. Paul Coker says that
his ZX-8] program is limited to 1,000 words
as the tape take over six minutes to Load from
cassette. A larger program could be used easily
in a faster machine.

Help for dyslexics

I have not seen this program in operation,
but the structure of the program appears to be
divergent: more than one word might be taken
to be a correctly-spelt version of the incorrect
keyboard entry.

The single most telling point in this entry,
and part of the reason why Faul won a special
merit prize, is this: “My Reverse Dictionary is
not meant to help a dyslexic to overcome the
disability but to allow him or her to cope with
it. The dictionary can be used in schools or
colleges, but will be most useful ar home
where the person may not be able to get help
with writing from a friend, and in cases where
the writing is private.”

I hope that as a result of the comperition
John Heath and Tony Higham will get together

-to combine their hardware and the software.

Forth is a more powerful control language
than Basic, allowing people who are handi-
capped to achicve a greater mastery of their
environment. The health section of the IT 82
Committee will encourage the commercial
assessment and development of the winning
entries. ]
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COMPUTERGUIDES

£’ PUBLISHED BY SINCLAIR BROWNE LIMITED

The ZX Spectrum

Explored

INCLUDES OVER 20 PROGRAMS

by Tim Hartnell,
Editor of ZX Computing Magazine
Forward by Clive Sinclair

In this practical guide — with programs
throughout — Tim Hartnell takes his readers
from their first steps in programming to haw
the ZX Spectrum can be used as a tool at
home, at work and for education. He looks at
the use of sound. colour and 3D graphics,
and shows how to write programs in BASIC,
as well as how to use machine code on the
ZX Spectrum,

The ZX Spectrum Explored is complete with
many programs for education. business and —
not least — pure fun!

John Wiley &Sons Limited

Baffins Lane - Chichester - Sussex PO191UD - England
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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.

BASIC DICTIONARY

CLG A function to calculate the base 10
logarithm of its argument. The argument
must be greater than 0. On the BBC Micro
this is a statement which clears the
graphics area of the screen and homes the
graphics pointer to 0,0.

CLK This function returns the dare and
time. An argument is usually required but
it is a dummy playing no part in the
function.

CLKS A similar function to CLK.

CLOAD A special command — which can
also be used as a statement — found in
Microsoft Basic. It loads a Basic program
from a cassette. It is often followed by
additional parameters identifying the
cassette port and the program name.

CLOAD? Another Microsoft Basic
command which verifies that the program
stored in the memory is identical to that on
a cassette lape. It may be followed by addi-
tional parameters identifying the cassetie
port and the program name.

CLOSE A statcment used by many micros
to close disc files. If no files are specified, it
closes all files except in BBC Basic which
uses CLOSE # 0 to close all files.

CLOG See CLG

CLR This may be used as a statement or a
command and is used on the Pet and Apple
II as an abbreviation for CLEAR. See
CLEAR

CLS This is a command or a statement
which clears the screen and homes the
cursor without disturbing the program or
variables. On the BBC Micro it only clears
the text area of the screen. See CLG

CMD A command used by the Pet to control
the IEEE device named by the argument.

CO An abbreviation of the CONT statement.
See CONT

CODE The ZX scries equivalent of ASC.
Note however that these machines do not
use standard ASCII Codes. See ASC.

COLOUR Also spelt COLOR on American
machines. A command and a starement
which identifics the code of the colour
required to be used for ourpur.

CON The Apple IT abbreviation for CONT.
See CONT

CONT A command used to restart a
program which has been halted by
BREAK or STOP. The program restarts
from the point at which it has halted, with
all variables inracr.

COS A standard trig function which returns
the cosine of the argument. The argument
is normally in radians.

COUNT This is a BBC Basic function
which returns the number of characters
printed since the last new line.

CSAVE A special command — which can
also be used as a statement — used by
Microsoft Basic. It saves a Basic program
on to a cassette. It must be followed by the
program name and may also identify the
cassette port.

CSNG A function which changes double-
precision numbers and numeric variables
to single precision. The double-precision
value is not lost and can be recovered later.

D

D Used to indicate double precision when
expressing numbers in standard scientific
notation, exponential notation. For example:

1.23456788 D + 20
indicates
1.23456789 = 1020

D. An abbreviation for DATA.

DAT An abbreviation for DATA.

DATA A standard ANSI statement indicat-
ing that the rest of the line contains dara to
be read by a READ statement.

DEEK A similar statement to PEEK. It
returns the wvalue stored at the address
indicated bur in rwo adjacent addresses.,

DEF FN A standard ANSI statement which
allows the user to define his own functions.
It can be simulated by using a subroutine
which calculares the desired function.

DEFDBL A statement which defines the
vartables following it as double-precision
variables, until redefined.

DEFINT A statement which defines the
variables following it as integer variables,
until redefined.

DEFSNG A statement which defines the
variables following it as single precision
variables, until redefined.

DEFSTER A statement which defines the
variables following it as string variables
until redefined.

DEG A command which causes trigono-
metrical functions to be operated in
degrees rather than radians. It is also used
as a function 1o converi radians 1o degree
on some computers, including the BBC
Micro.

DEL An abbreviation for the DELETE
command.

DELETE A command which erases speci-
fied lines from the computer’s memory.
DIM A standard ANSI statement which is
used to specify the size and format of an

array variable.

DIV A special function used by the BBC

L e

BASIC

Micro which returns the integer quotient
of two variables, or expressions, which
themselves need not be integers.

DO ... UNTIL A statement pair which
causes a loop of statements following the
Do to be implemented until the loop ends
— that is, when the condition following the
Until is satisfied. Control then passes to
the statements on the following line. It can
be faked with a For-To-Next loop. See
Your Computer June 1952,

DOKE A similar statement to POKE but
which places a two-byte value into adjacent
memory locations.

DRAW This statement will draw a line from
the current cursor position to a position
specified by the co-ordinates following it,
using the current foreground colour.

DRAW . .. AT This statement is used in
Apple II Basic to draw the shape specified
after DRAW in the position indicated after
AT. The shape must have been previously
defined and numbered.

DSP A statement used in debugging. It
causes the line number and the value of
variables indicated to be printed cach time
the program encounters them.

E

E Used to indicate exponential notation
(standard scientific notation) for example:
1.01 E + 10 indicates the value 1.01 x 10"
See also D.

E. The Microsoft Level I Basic abbreviation
for EDIT.

EDIT A widely-used command to call up the
machine's Editor so that changes can be
made in existing Basic lines. There are
many different Editors and cach has its
own command vocabulary. This command
15 used as a direct command and only very
rarely finds a use inside a program.

ELSE A statement used to redirect the pro-
gram operation sequence when the con-
dition specified for an IF-THEN statement
is not met. It can be mimicked by add-
itional statements, see Your Computer
September 1982, page 64, program 2 for
derails.

END The statement used 1o terminate execu-
tion of the program. In some computers it
must be the highest line-numbered state-
ment, but in others it can appear anywhere
in the program and multiple ENDs are
allowed. It differs from STOP in that it
returns control to the Basic interpreter
whercas STOP returns to the command
mode. An ANSI standard word — See
STOP. =
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NEW

ZX SPECTRUM ROULETTE 48K

#Full colour Monte Carle betting table on continuous
display.

#Betting chip placement on table.

#Practically any bet can be placed.

@& Suitable for 4 named players.

®Good linear simulation of peripheral wheel numbers with
realistic slowing down.

#Ball jumps around before settling

#All winning numbers, even money, column and dozen
bets automatically flashed.

®Each player informed of any wins and bank accounts
autamatically credited.

® Sound effects.

Tapes including full instructions for play, and postage and

packing, obtainable for £4.95, from: —

ZX SPECTRUM 16K COMPENDIUM
OF CHILDREN’'S GAMES

Tired of space invaders and games that go bang, bang?
Make a change with Ludo, Snakes & Ladders, Beetle, Fox
& Geese. No dice to lose or counters to pick up. Hours of
family fun with these old-fashioned games updated for the
space age. £4.95inc. P& P

SPECIAL OFFER
Both programmes on same cassette

DYMOND SOFTWARE,
22, HOSPITAL ROAD, ANNAN
DG12 5HP,
DUMFRIESSHIRE.

£8.95

@@[rygﬁaﬂ

Innovative ZX Software
MERCHANT OF VENUS (ZX81 + 16K RAM)

This atagrbing graphics game comberes the skl of Lungr Langer” with the judgerment af

Stock Marcet . With your Freighter you have the fresdom of the shiss abowe the cithes
and spaceparts of Venus. Esch area of the planet has its own market prices for goods
and fuel and you must decover the most prolieble routes to work. Careful treding can
rrglog your forune, but bresme — upkesp of your ERip & sxpensiee Brd BoSF landings
ciuld cost you hedvilty in repairs. Start trading today for only £5 55

CRYSTAL MACHINE CODE (ZX81 + 16K RAM)
MONITOR AND DISASSEMBLER

Thas comprehensive program takes all the effort out of entering, eding, Sebugging and
ranning your maching code. Occupying less than 3K sbove RAMTOP a3 fentures
e ot

818 smd-touch “keyword commands

BA full ety syEtem

@High spsed LOAD and SAVE

S RUN with breskpoints

®A Hex-1o-Decimad and Decimal- to-Hox convertes

@ Prny, Tabulate and Copy blocks of memary

o Display and alter CPU registers

This essential 3id for @l machine code users i fully compatible with your BASIC
programs dnd comes complete with 3 detailed instructan manual for ordy £8.95.

SYMMETRICAL CRYSTAL 1K GAMES TAPE

Simply the uitmate n 1K gaman. For (Bcker free fast action games all with on-screen
By piud & chafengeng purtde o solve

ASTRAVOID Dadge the asterosds| Doch with Pods to refusl. How kang can
¥Ou survrve?

INVADERS Blast the agvancing akers Defore they land. Full screen dnplay.

BOMBER Flatien the rochy wakres Delow 10 chease o lard g Stthp far your

darmaged clane. Soece! HI-BCORE feature ghus Full scewen
dapiay

Can you beet the siusive 10 second barmer?

Dwarves, Trolls, Dragongs, Wisords and moral You must sobwe
thy hidden myitenes of the dungesn w0 free the mpraned
Princtss

SUPER SLALOM
DUNGEON QUEST

Frve graat magchine ¢ode programs for just £4 35

Send sae for our latest catalogue
Please add £0.50 p&p and make cheques/ POs etc payable to

CRYSTAL COMPUTING
291-293 Station Road, Dunscroft
DONCASTER DN7 4DY
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PROGRAMMED & BLANK
CASSETTES DELIVERY WITHIN A WEEK

Cassette 1 — BUSINESS MAN

This superbly interesting program will keep everybody from the
most discerning company director to the tea-lady’'s grandchildren
entertained for hours. Test your skill in the world of commerce.
Make board room decisions on the future of your Company, on
profit margins, manning levels, the Stock Market, in fact all the
wheelings and dealings of the company executive.

A millionaire in 3 to 5 years? Or will you be calling in the receivers?
Find out by playing BUSINESS MAN.

Side 2 — STARS MICRO CLOCK KILLER TANK

PICTURE PAGE AMOLL INFO

Cassette 2 — MICRO PROFESSOR

This program is ideal for teachers and parents.

Following the success of cassette 1 we now have a new exciting
and educational quiz program for 1 to 4 players to test their general
knowledge. Each player has 5 questions randomly selected from a
store of over 200 and these can be altered to0, added to, up 1o 300.
MICRO PROFESSOR takes up the entire ZX81 memaory with the

16K RAM pack. !
Side 2 _ :
Devise up to 300 questions and answers of your own such as pop

music, sport, art, science, in fact — anything at all. i

RA N

[ |
| enciose cheque! postal ordes | Send your order 10:

AMOLL TECHNICAL, 56 BANKS ROAD,

. mpaymentfor: | POOLE, DORSET.
Cassatte 1 (5.45) ] . =
gassam: {5.45} [ | MR/ MRS/ MISS

lank casseites |
(£3.65 par pack of 5 ADDRESS

s C10° €12 C15

(enter no. required) S —
Index Cards T
[E1.40 per pack of 20)
{enter no. of packs required) | Sigried
ALL prices include UK postage
& packing Date

BIOPRINT

USE YOUR ZX PRINTER

Make ideal Christmas gifts for
your relatives and friends who
have everything!

Make a gift which is not only a
calendar, but also a Biorhythm
chart showing their cycles for
every day of the year, all on
beautiful Sinclair silver paper.

You need their birthdate, your
ZX81, printer and BIOPRINT.
Also for Spectrum!

Buy BIOPRINT for £5.00 inc.

from...

(L o RO

FISHER-MARRIOTT SOFTWARE
9c¢ Abbey Hill, Kenilworth.CV8 1LW




Do you have a problem? Your manual is
incomprehensible or you just cannot get the
hang of that programming trick you tried —
whatever it is, Tim Hartnell will do his best to
answer your queries. Please include only one
question per letter and mark them ""Response

Frame"'.

TV GRAPHICS

MBI own a ZX-80 and a ZX-8]
which both work fine on a 14 in.
black-and-white TV, but when I -
try them out on a remote control
colour TV the picrure is very
grey and the graphics arc
unclear. Altering contrast and
brightness brings little improve-
ment. [ am thinking of buying an
Arari or Dragon with colour and
sound, but I am reluctant to do
s0 in case | cannot obtain a
decent picture. Is the problem
with Sinclair’s machines, or the
TV?
L Adrian,

Wallasey, Merseyside.
THE MmosT likely problem is the ZX
computers. Many do not produce an
ideal picture on a colour television,
although they work perfectly linked
with a black and white ser. To some
extent the problem exists with all
microcomputers. For example, my
BBC Microcomputer works perfectly
on my TV, but extremely poorly on
a friend’s set. You should not have
problems with Atari or Dragon;
there have been no reports regarding
television-matching problems. Why
not ask if you can have a demon-
stration of the computer on your
own television?

POKE PROBLEM

B I am the lucky owner of a
Spectrum, but one problem
causes me headaches. The dis-
play file, as you know, is a little
weird. When trying to Poke
characters 10 the screem |
become lost.
Richard Baldwn,
Harefield Road, Maidenhead.
THERE 15 NO simple answer. Why
not stick with the Screens and Print
At commands which do the job in a
more simple manner?

COUNT THE DAYS

B In yvour September Response

Frame, Derck Chadwick asked

for a routine for counting the

days between specific dates. My

subroutine does the job in three

lines, most of the work being

done by line 9530:

9500 REM DAY NUMBER ROUTINE

8510 LET M=VAL A% (4 TO 5)

SN LETY=VAL AR {7TO |

89530 LET DAYNO =VAL AS | TO 2] +
INT ({Y-1981) *365.31+ (1 AND
M >=3 AND Y/a=INT
(Y/a)l+(31 AND M=2] + (58
AND M=3) + (B0 AND M= 4§} +
(120 AND M=5) + (151 AND
M=8 + (181 ANDM=T] + (212
ANDM=8) + (M3 ANDM=9) +

(273 AND M=10) + (304 AND
M=11) + (334 AND M=12)
8540 RETURN
Line 9510 assigns the month
number to variable M, line 9520
assigns the vear number to Y.
Line 9530 calculates the day
number, using the first of
January 1981 as a base, and
allows for such things as leap
years. The date must be entered
as a string, AS, in the form
01.07.1982. 1 have found the
routine useful in two ways. First,
it can be used prior to sorting
arrays into date order. Second,
it can be used for Mr Chadwick’s
application. I have used it o
calculate interest accumulated
between two dates.
Gordon Clarke,
Ruislip, Middlesex.
THANKS VERY MUCH for your
rourtine, Gordon. It is cerrainly
compact, and looks fairly robust.

JOIN THE CLUB

M I won a Vic-20 which I intend
to expand to its full potential.
However, | am having trouble
finding out about peripherals. 1
am also interested in business
software for the Vic. Where can 1
get some information on avail.
able products? S Knye,
Kids Grove,
Stoke on Trent, Staffordshire.
COMMODORE HAVE recently
organised Vicsoft, their own club for
Vic users. It supplies information on
a nuimber of products and services,
along with members' discounts. You
can get details and a catalogue, by
writing to Vicsoft, B18 Leigh Road,
Trading Estate, Slough, Berkshire.

A GOOD READ

M1 have a Vie-20 which 1
received at the beginning of the
year. I have learned some Basic
from Introduction to Basic I, but
now I feel I have come 1o a stop
in my programming. Pleasc
could you advise me.
Dawid Murray,
Chelmsford, Essex.
OnE BoOK I would recommend is the
Fic=20 Programmer's Reference Gunde,
published by Howard Sams, for
£12.50. Other books on the Vic
include my own Gerring Acguarnied
toirh your Vie-20, which is a first-time
users” guide o programming, and
the games book Swwphony for a
Melancholy Compurer. Mark Ram-
shaw's book Zap! Pow! Boom! which
has 30 arcade games for the Vic-20
may prove of interest. The Vic

RESPONSE FRAME

Revealed, by Nick Hampshire, has
been very popular. You can get it
from your Vic dealer, or by mail.

VIC VOICE

Bl am a Vie-20 owner, and
recently purchased a voice syn-
thesiser. The notes on how o
actually make it work using
Read and Data statements are
brief to say the least, but I have
managed to incorporate it into
many programs successfully.
What I have been trying to do is
allocate words or short phrases
to certain keys, but either all the
Data statements arc read at
once, or the first statement is
read, no matter which key is
pressed.
John Nicholls,
Kingslev, Northampion.
MicrosorT BasiC includes the
facilities of a selective Restore,
which effectively acts as a pointer
within lines of Data statements.
What you need to do is incorporate
the relevant Data statements for one
word or phrase in only one line of
Data. Then, to get just that line (if it
was, say, line 2700) your key press
will have to select a line saying
Restore 2700 just before you Read.
This should solve the problem. If
you want it to stop Reading at a
certain point, put 3 dummy value —
like 999 — in the Data statement,
which the Vic can use as a stop
indicator.

ROUTINE ENQUIRY

B Having bought a ZX-81 to
increase my knowledge of com-
puters, I soon mastered its
Basic. 1 then decided to branch
out into machine code using
Toni Baker's Mastering Machine
Code on Your ZX-51 and have
since then sold my ZX-81 and
bought a Spectrum. 1 have made
enguiries at various computer
stores and have found out that
both computers use the same
machine code. What I would like
to know is whether there are any
books which give the addresses
of the useful subroutines in the
Spectrum ROM.
Zarek Langridge,
Whadden, Herefordshire.
To my ¥NOWLEDGE, such books do
not yet exist. However, Melbourne
House has a book planned by lan
Logan which discusses, among many
other things, useful address of sub-
routines. Hilderbay has a booklet on
making the most of the Spectrum
ROM and I have reccived very
favourable reports about this.

LIST LOOK

M I have owned a ZX-81 for
about a year now, and Your
Computer has proved an invalu-
able source of information and
inspiration for me. However,
have found several program list-
ings difficult to read. One

example is the Landscape pro-
gram by Gary Ownes in the
September issue. It is very
difficulr 1o discern the difference
between some of the numbers
and letters, particularly 6, 8 and
E in one of the strings. Also, |
found the graphic characters in
the Othello program in the June
issue almost unrcadable. Is

“there no better way of printing

the listings, and if not, could a
systemn of checking be intro-
duced to ensure that at the final
printing stages of the magazine,
the listings can still be read?
Frank Warnes,
King's Lynn, Norfolk.
I asmi GLAD that the magazine is
proving a useful asser for your com-
puting. The listing of programs is a
constant problem for all compurer
magazines. It seems there are only
two things that can be done. Either
the listings can be reset, as the other
material in the magazine is, and then
printed, or a direct copy of the print-
out can be used. If the listing is ser,
it seems that no matter how well the
proofs are read, errors will creep in.
Using a direct printout produces the
problems of legibility vou mentioned.
On balance, it seems better (o use
direct listings.

DRAGON SECRET

B After having used a ZX-81
computer for over 12 months, I
would now like to buy myseclf a
micro. | read with some interest
about the Dragon 32 in Your
Computer but having sent for
the brochure, I feel some vital
information has been left out:
W What is the speed of s Basic
interprater comparad with the Vic-20,
and is the BBOSE processor superior 1o
the 6502 as Dragon claims it to be?
B How many colours may appear on
the screen at any one time?
B Does it have a white-noise generator
and normal tone generators, and can
they work independently of the screen
so that on-screen action is not halted
while the sound effects are in
operation?
Peter Arnfield,

Stockpori, Cheshire
I po NOT have the results of any
benchmarks on the Dragon. The
6809E is a more modern chip than
the 6502 which suggests it bears the
fruit of later development. The
number of colours you can use at any
time falls as the resolution increases.
You can use only two colours at once
in the highest mode, but they are
point by point colours, not grid
colours as on the Spectrum. There is
only a single channel for sound, and
it 15 music, not whire noise. If you
want 10 get a good idea of whar a
Dragon looks like in action, go to a
Tandy store and play with the Color
Computer. It seems to me to have
been built around the same extended
colour Basic ROM wrinten by the
American company Microsoft, and
in many respects could almost be
described as the same machine — as
in fact the Binatone computer pro-
mises o be.
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The Acorn AiOII‘I Fro £118 plus .

Personal Computing - Instructional
and Fun

To get the best out of personal
computing you need two things—
hardware that is powerful and reliable
—software that uses the hardware to
the full The Atom range is just that.
The Atom - tried and tested

The Atom was designed to last-
inside and out. Outside a rugged, high
impact case with a proper keyboard.
Tested to withstand children as well as
adults. Inside a powerful operating
system that will never be bettered.
Itisavailable in several versions so you
can choose what you want. And there
is an enormous range of additional
boards that fit inside the casing -start
where you like - add more power,
more versatility when you need it

The Accessories-something for
everyone

Diskpacks, printers, momtors,
plug-in ROM's, manuals, other
languages, arcade-type games,
business and household software.
Whatever you want to do-teach your
children, run your business—you cant
do better than choose the Atom range.
Available Nationwide

Not just mall order, the Atom
range can be bought through a national
clealer network - they will help and
advise you. And in the unlikely event of
breakdown they will be there. Like our

Equmment ﬁ|.'-‘:'|"‘II'1:'J. Computers are

here to last

FREE Catalogue -
For full details of the | e

complete range and |
a list of dealersjust |
fill in the coupon

or write 10 us.

I To Acotn Compuaters Tid

r:!h-uun Roacd Cherry Hinton
Cambridage CB1 41N Tel (0223) 265500
I Plesne yush me o complete b= ol the
I Aton range

The Acormn Atom
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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
each of your contributions published.

A soruTioN TO the Birthdays
problem set in the September Finger-
tips column was sent in by Alan
Stevens of Derby. This program for
the Texas TI-59 gives the probab-
ility, Pr, that in a group of r people
at least two of them have birthdays
on the same day of the year by:

M
(N=r}IMN=
where N=365, ignoring leap years.
This can be rewritten as:

Pr=1

kN = 1-Pr
k=0

where Pi indicates “product of”’.
For a particular Pr the program
below calculates the above product
for successively increasing values of
r, which is in: STOre 00, until the
product equals 1-Pr, or rather unril
the product is just less than 1-Pr.

Before running ensure that STOre
00 is zeroed, and enter the value of
I-Pr in the t register.

Entar Prass Display
1 2nd CMs 0
2 1-Pr St 0
3 RST 0
4 R/S r

For Pr=0.6 we find r=27 people.

One may quibble that the x5t at
address 013 should strictly be x>,
but this is not available on the TI-59.
This may be overcome by using
negative rather than positive
numbers and INV 2nd x5t (= x<1),
which reguires three extra steps in
the program. However, the likeli-
hood of getting exact equality is so
remote that there seems lirtle point
in doing it.

As well as this Birthdays solution,
Alan Stevens has sent us Undercuat, a
calculator game based on a number
game invented by Douglas R Hof-
stadter. It is for two players: here,

FINGERTIPS

your score significantly — unless
your opponent guesses a four. Guess
a one and yvou cannot be undercut —
but your opponent might guess more
than two and hence score more
heavily than you. Can you outguess
the calculator over a series of trials?
Needless 1w say, the calculator
doesn’t cheat. ;

Initialise the program by enrering
any number to be used as a seed for
the random number gencrator, and
press E. Then enter your guess — an
integer in the range one to five and
press A. Repeat the last operation
for as long as you want to play the
game. After each of your guesses the
calcularor guesses a number which it
displays for about half a second. Ir
then calculates and updates both its
own and your score and displays the
cumulative difference. If the result is
positive you are ahead, if negative
the calculator is ahead thar is, it
displays “player cumulative score —
calculator cumulative score™,

The program turns negative
guesses into positive ones, and takes
the imnteger part of a non-integer
guess, Other pguesses ourside the
range one to five are rewarded by a
flashing one — press CLR 1o
continue.

The number of trials is not used
by the program, but is recorded and
may be found by pressing RCL 00.

The program uses the random
number generator of the TI-5%s
master module. This purs the calcul-
ator in a fixed format state, so if the
program is to be recorded on mag-
netic card, INV 2nd Fix should be
pressed first.

Concerning Roy Sirl's TI-57
Probability Program, Seprember,
1982, A M Simpson of Perth sent us
the following table of timings
achieved on his TI-58, using the two
examples in the article:

LOCS EX 1 EX 2
A a 140 145
B 63 43 80
C 75 15 B
D 80 12 6

Time in seconds

A is Sirl's program adapted for
TI-58; B is Sirl's algorithm via
library program 16; C is Simpson's
program, user-defined labels version
and D is as C bur using absolute
acddresses.

An example of the latter is printed
here, with some background notes,
including proof of equivalence to
Roy Sirl’s algorithm.

As you can see from C above, A M
Simpson’s program should be easily
adapted to run on a TI-57; it is for
this reason that the four parameters

Address K :
000 ;“ the calculartor is one player. Each
001 | guesses a number from one to five, If
002 the two numbers differ by one, the
003 -~ RCL 00 player with the smaller number
005 - + increases his score by the sum of the
g :'H’ two numbers, the other player’s
010 & score being unaltered. If the two
o011 2nd Op 20 numbers do not differ by exactly one
013 Znd x>t 000 each player increases his score by the
016 RCL 00 number he or it guessed.
0B R/S Thus, puessing a five will increase
Alan Stevers” Undarcut.
ADDRESS . KEY are RCL 2HD IMD @6
e g 3
ggﬂ ggf ffT 812 ar3 ZHD ¥3T 064
a@,',; SOm 13 [i=] FCL 86
267 FOL 12 @7s STO 11
303 SUM 14 s <Hi PREISE
a11 INV SBR : 2
812 RCL 1@ i B2
'd!.:'i- EF:D WT 824 ass STO 10
;}Q s ios eev ZND Mt
L R =1 -
521 GTO @28 i \
Az 14 _:_D@- =
oee 510 96 231 SER 000
d2g . S G94 {
S RCL 1 895 FCL 14
332 feL 12 338 RCL 13
(5 ¥ ¥
235 SUM ZND IND 86 o0 s
a37 INY SER 182 i
238 =HD LBL A
240 2ND 1% e =
o f;‘g INT 186 24D LB E
& - - STO =
344 2ND ¥=T 182 457 D152
i = 114 $TO 01
:ﬁg 5 116 . 545
E = 126 T
asa ZHD ?‘F 182 122 ??EQEE
353 2HD OF 26 126 5T0 93
855 ZHD PGM 15 1 « 385
a5¢ 3BR 2HD D.MS 132 5TO a4
g3 STO 11 134 1
o5l LR 133 ST0 05
sz 5T0 96 137 CLR
BE4 2HD OF 26 138 STOD D
a56 L 148 3TO 13
= RCL 11 142 5TO 14
a6 = 144 R4S

5T0re Contents '

[l of trials

™ - 152

i a3

a3 742

W s

[ i

o irdicator

S wied b rardios ramiber sener ator
=5 L] - - %
f] Fre

ie o Lhwdr AS. = caliulatér e,
i1 Ealou lator

12 o Lawer '8 rambec

13 caloulator s cumulative scors
14 = loger s cumlative score

required by it still need to be entered
outside the program.

TI1-58/59 users, on the other hand,
might find it easier o use user-
defined labels to control entry of the
parameters, and they should have no
difficulty in developing A M
Simpson’s program into an auto-
matic probability table generator,

Here are the background notes on
A M Simpson's program. The
algorithm used was:

in=n {a-ul a ul Al

P, =

in ol . pla)
where:

¥ o xix-10 . . . to ¥ terms

The proof of equivalence to Roy
Sirl's algorithm is set out as follows,
expressing 1 in factorials:

al bl ! (n=r)!
Piny =

ul ¥l nl (a-ull {b-v)l
where:
b=n-a; v=r-u
Sirl’s algorithm, using capitals to
minimise confusion, is:

8
q:“ Coh-m

A8
.:N

Pia BMN) =

where:
x|

Y=Y
(continued on next page)

Below: 4 M Simpsen’s probabiity
it

KEY LoOC CODE
2N CF Bbb 29
RCL aal 43
= aEz @3
- aas =)
RCL aa4 43
4 Bas @4
= B8& o5
2HD ¥=T a7 &7
a aas aa
42 Bas 42
5TO aia 42
45 a1l as
1 812 ai
HeT a1z 32
RCL ai4 43
1 {55 b il
=z aie ]
RCL a1y 432
2 als az
= a13 95
SBR BzZo il
a az21 a6
&4 azz A4
RCL azz= 43
4 az24 A
STO % P 42
= az2é a5
SER az7v 7l
%] aza s15)
&4 az9 £4
RCL aza 42
4 az1 a4
STO azz 42
s a3z 85
RCL @834 43
3 a3s az
SER 836 rl
é az7 a0
o4 a3s =

ihsting continued on next page).
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feontinued from previous page)

Expressing the above in factorials:

Al B! NI [S-N)!
Pla,BMN) =
MILISI{A-M)I {B-L1I
where:
Saf+ B; L=N-M

Therefore, the second and fourth
equations are equal, as corres
ponding factors are identical:

Fourth Second

s n The universal sat:
(=a+b)

N r The sample size;
(=u+v)

A a Mo in n of required
class;

B b r-a;

M u No in r to be of
required class;

L ] r=u

M ] Robertson's program is for a
Casio FX-602F and MP-10. It is
designed to produce a sketch of a
mathematical function.

To execute the program, the
function required must first be
keyed into Pl using Mode2. Then
revert back to Model and press PO.
The program halts and asks for “x
max"”. This is entered using EXE.
The program then asks for “x min"
and a similar procedure is adopted.

The program then asks for the Y
Scale, the number of lines of ourput
from the printer that you wish the

graph sketch 1o rake up. Enter the
appropriate value and press EXE.
The calculator then responds with
“points".

There are two options with this
prompt, EXE or O EXE. Entering
O EXE will produce a list of co-
ordinates of the points to be plotted
(the first pair of digits are for the far
left column of the printer, and the
last pair for the far right of the
printer output). Pressing EXE only
leads to the calculation of the co-
ordinates: they are nor printed.
When all the points have been cal-
culated the calculator responds with
Ymax. This facility allows the break-
ing up of a curve into several parts.

If the maximum value of the part
of the curve you want is known, by
differentiation, entered, and EXE
pressed then that value will be used.
Hence if you divide a curve up into
equal parts in relation to the x axis,
then you can enter these onc by ong

FINGERTIPS.

and the Y scale will be the same for
all of them. This enables a long, or
more accurate, curve to be produced
since the resulting output can be
linked side by side, each with the
same scale.

However, if you just wish for a
single curve 10 be produced, just
pressing EXE  after the Ymax
prompt will result in the calculator
automaticaly taking the maximum
value it has just calculated and using
that 1o determine the scale. Having
entered the appropriate response o
Ymax, the calculator will then set
abour plotting the graph as desired.

Mode 40 must be used. This
allows only nine steps for P1, how-
ever if a larger function is required
some of the alpha comments can be
temporarily delered.

The following programs by
T Briggs were designed for the
ambitious occasional punter aiming
for big returns. Program PO provides

M J Robertson’s mathematical function stretcher.

(listing continued from previous page)
GTO a33 &1
A w4 515
44 41 44
i a4z a1
e T 843 32
®CL ndd 43
= 045 a3
STO G446 42
= 847 as
RrRCL 845 43
1 242 a1
SER asa |
a 851 8a
&4 a52 &4
RCL asz 43
4 854 (50
STO Bs55 42
S a56 a5
RCL as7 43
2 a58 a2
SEE @59 |
a aen o9
a4 ael &4
HerT g5z az
RAS ac3 21
sSTOD aed 42
%] 855 a8
HeT (511 32
1/°% 51 35
x 68 BS
RCL a9 43
5] arve (5]%]
24D OP 671 &9
28 arz 8
2ND DSZ2 @73 a7
s av4 5 ]
a (5 g 26
(=12 are &8
= arr 95
WerT are 32
INY SBR @739 a2
TO RUM r STO a2

a STO &3
Press RST wu STO B4
n STO 21 RS

Bt A Hinl3 BiTa gomn
[ I ST fRLE ad T Wik AinF T
FILE | &R rad LBLE LEL
WD I minke | Eagd e

han By L LT B - e el BTEL
2 ER ¥ Mield 3 PR el T T E
§er- EF ¥ int L TR BOTHY e
% max” 150 578 20F G0TIE 153 GSEFT =
BT RisF Hinld Lo ] EELL ki g 710
L LB GERRG i
JhERY 1 Eegd (L] B
" win' bl - b= sl BEERT o Minkd
A LR Ut WIS =8N 58
=i ¢ T 115 S0 F b -4
ik LB LELT | Eeg
£ o oo MSetass MR - G2 v om)
¥ fynid i BBl
eseed X1 ven Ff e
Il Hnld T ™ 1] LEL
o Seyle ¥ M7 Eiall FING = oo Bileers Lisues
BT -1 = Baplt ¥ nars i
Faintg E3EP3 wha ]
BT Sl BR1R Fins = F - I = 5 1S e
e t st 1 = Bisdl iees
TR TR ] o iisiens R FINg =
KindR Hiayf fis b
i g REEPR ] )
i - o= = RRLL Bipf 0 EinkE e s
g ER1R Rinif ®IT Mink il
£ 5 LEL4 ) 2=
il ESER: 10 WM x=F ST s flipteeg
i hunge 5B W s o
el LELS L2 aod
I 00 Nisd! ERD 06 ¢ MRR] @ R W eEE
BEEFL FLED 65 Mind@ i Lot I T ] kil ]

[]

Pl: 337 STEPS 6o SET F2
5 PRT CSR 43 7-#sY 18 IF P8 THEK &85
 f s
RRKEES®#-": VAL 88 PRT "LOSE™;P+-1

18 INP ”STRKE™,R,"
H%.EF HORSES™, %

20 IF #=E;K=58

H IF 2=5:%=27

22 IF ¥=4;3=12

23 IF 3=T4%=5

38 Z=K-1:PRT ;" B
ETS",

33 FOR H=1 T0 ¥

40 IHP "0DDS,L{-1)
SHRCE)™, ROND:RC
N)=R(K)+]

45 KEXT H

38 D=(Ri=AZ+A1+A2+
1)#(RI+R4+RI+R4
+1 ) {AS*AE+A34A
b+i)

£ R=X+R1+R2+AT+ARY
;35+H5:P=H¢(u-x

Horse-racing programs by T Briggs.

+60TO 98

&5 PRT "RIN":P

9 PRT COLLECT™;P
+(Z#R):YAC 60T
018

P1: 151 STEPS

18 PRT "RULTIFLE B
ETS™sYAC

26 INP "STRKE™ A"
HE.HF HORSES™, 1

38 FOR B=1 7D I

4@ INP ™0DDS™.B

58 C=C#B+(

68 KEXT M

65 SET F2

18 D=0+C-RPRT “C0T
ELEE H o 1

g8 PRT "TOTAL WOK”
1016070 28

a quick and accurate calculation of
Yankee bets in which all combina-
tions of two or more horses are
covered. The stake is entered first,
followed by the number of horses to
be covered. The display then shows
the number of bets involved.

When the results are known, the
odds of each winner are entered.
Non-runners are entered as 0, losers
as —1. After the final entry is made,
the profit or loss is displayed
followed by the amount to be
collected from the bookie, including
stakes.

Program P1 is designed for calcu-
lation of straightforward multiple
bets, doubles, trebles and unlimited
accumulators. As in the previous
program, the stake and number of
horses are entered. Results are keyed
in, after which nett and gross returns
arc displayed, followed by the
curnularive total of winnings if more
than one bet is made.

Example of Y=-x with co-ordinates
displayed.

19 ¥=1
-13 Y-

Bals
min:

=13
-361

= -7
-283

=13
=23

=13
-169

-11
-121

= -3
-1

=]
-43

= =3
~23

s
=3

-1 Teaxi-1
=1 Ymin:
-361

L

1]
1 I
| ed
¥ =

1]

i
|

—t 2 —t — oML
1

]
|
e,
L =

— e - D - iy P45
1] 1 [ F |
w0

113
I
e
[

— ML G
"
g L
1]
—
Py

-121

13
-169

13
=123

I
= -189)

ig

1]

1]
"

]
=l SHG i SR
" n

o

-361

el sl 0
] I

— e ™ —an SHT — g - TR
I
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TI-99/4A * VIC 16K * ATARI 400/800 ¥ SHARP
M2-80K/A/B * BBC MICRO * SINCLAIR SPECTRUM

Functional cassette software by Dale Hubbard
Buy 2 at £19.95 — take 1 at £5.95 FREE!!!

DATABASE

The program that everyone needs. Facilities include sort, search, list,
delete, change, totals, save file, one print if required, etc, etc. Can be
used in place of any card index application. £19.85

STOCK CONTROL

Al the necessary for keeping a control of stock. Routines include stock

set up, user reference no., minimum stock level, financial summary, line

print records, quick stock summary, add stock, delete/change record,

and more. £19.95

MAILING LIST

A superb dedicated database to allow for manipulation of names &

addresses & other data, with selective printing to line printer. Features

include the facility to find a name or detail when only part of that

detail is known. Will print labels in a variety of user-specified formats.  £19.95

COMMERCIAL ACCOUNTS

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

Daily Journal Sales Ledger

Credit Sales Purchase Ledger

Cash Sales Bank Account

Credit Purchases Year to Date Summary
Purchases - other

A fully interactive program suitable for all businesses.
Files can be saved and loaded and totals from one
file carried forward to another on cassette.

Particularly useful from a cash flow point of view,
with an immediate accessibility to totals for debtors
and creditors. Bank totally supported with entries for
cheque numbers, credits and, of course, running
balance. £19.95

DECISION MAKER

A serious program that enables the computer to make a sound decision

for you based on various criteria. If you want to buy a car, hifi, house,

etc., or you don't know which woman to marry then you need this

one. £5.95

INVOICES AND STATEMENTS

Ideal for the small business. A complete suite of programs together

with generated customer file for producing crisp and efficient business

invoices and monthly statements on your fine printer. All calculations

including VAT automatic and provision for your own messages on the

form produced. *Not Spectrum £19.95

HOME ACCOUNTS £19.95

Runs a complete home finance package for you with
every facility necessary for keeping a track of regular
and other expenses, bank account, mortgage, H.P. etc
etc etc!! You'll wonder how you ever managed
without it.

CHOPIN — LES ETUDES

Six beautiful studies from Opus 10 and 25 performed
for you live by Mr. Computer. Spelibinding!!!

*Not Spectrum £5.95

RUBIK SOLVER

It's not our policy to offer games but we make an exception here for a
program to solve the cube from ANY position. Shorthand notation
makes leamning the solution by heart possible for most active brains. £12.95

MOTOR ACCOUNTANT

Find out exactly what the car is costing you and keep
a data file with all your expenses therein! £595

THE CATALOGUER

This dedicated database is ideal for use in any situation where a
catalogue could be utilised. E.g. stamp collection, coins, photos, slides,
books, records etc. £19.95

RECIPE FILE

Let all those computer widows have a bash! The
wives will realy enjoy the fun of this program
designed to keep all her recipes. Will even suggest a
menu for the day/week! Excellent value. £19.95

All programs supplied with exhaustive documentation.
Send cheque or P.0. or Cash (registered) or Credit Card no. to:

Gemini Marketingmn].td

DEPT.YC10 9 SALTERTON ROAD, EXMOUTH, DEVON EX

Or telephone us with your credit card order on (03952) 5832
All orders despatch by return — no waiting.

=

Access Welcome

All prices include VAT and post & packing except Hardware.
Full range of Sharp peripherals available — please ‘phone for quotations.
Please state machine type and memory size when ordering software.
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SPE-CTRUM GAIM I-E.S 16K programmes on cassetle .$ BK SPECTHUM + £42 50 —
e 0% Mlaahgmyietieot  Vousrecesd trosgnie bbbl L oo Ay 48K SPECTRUM

qroundsiaf A5k 1% [0 Your only weapon i5 a rabs will be hunfing you Add of mermory at an amaningly low
53151 1 the successhl Hamgthrower, 50 price. Increase your 16K to a massive
la of an asrcralt bt prodqgrirss carohuliy as 4BE wath the ON LY
b there are many F % VO
IGSTACER. in yOur path! 5 1 B . 32K RAM BOARD
F R ncludhed wilh sach o
e - = - ot Using fewer components on @ high MERGE when your ulThJ- K RAM
GN DNE CﬂSSETTE FOR ONLY £4.95 quakty double sided board to give BOARD arrives within 21 days
! the @nitiee

you top performance, rekability and Ireg tallation & s

BA"LESH'PS & CRUISERS 16K - ZX81 eCONOmTy ting is :ur'ﬁ:le*:uf.: in just a few

YOu can carry on wriling ke unules [with the ad of & scrdwdrmeer
First computer versson of this popular destroy the computer’s Naet. Visusl DIOGrAMIMES N sechions re NO SOLDERING!
game of "..-'.".ﬂr'.j',' and tactics. Both display shows hits and misses made i - . - -
grids on view together. Establish the and gives running scong, (32K RAM Board] PLEASE CONTACT US BEFORE QE—'C_F‘-'_-‘-E
positon of your Neet then locate and DN-L Y f‘f E-ﬁ FSS‘ m‘r i

= . ¢ As reviewed in ‘ZX Computing” August/Sepr 82 :

GRAPHICS TOOLKIT 2 c.ciusg macsine coot ) ECONO TECH 16K RAM PACK
routines that give you conrel over your screen as never belore! ';“'r'":'-“i‘;!' the Econo Mo frills - just a rekable

ach i the loweslt and econormical way 1o
(ZX81 - 16K RAMONLY) A birsuldart e ) ————
Divawe/ Uncirgw fint position controls  Scroll Faciites  Onscreen/Oifscresn =i

Foreground On/ON - UP, DOWN, LEFT UPSCROLL, Bac

ound On/Of i ONLY £20.95 [339.95) " —

Border/Unborder  RIGHT DOWNSCROLL, Search and replace -
Fill scraen Editprint - moves next RIGHTSCROLL, Square draw With advances in microtechnology we are now able to offer the

Rewverse screan PRINT position to first LEFTSCROLL (Bl war having a e
84K RAM PACK 2%, taso sl venions.

All these routings are in machine code for SUPER-FAST response! GRAPHICS Same quality as the 16K RAM below
TOOLKIT uses only 2K of your RAM and that includes space 1o load the St -Jii-l'i;i s ,_-_,:.I,.L.,.t.r,.n_.: 10 vour ONLY £62.95 (£119.95)

rogrammer's TODLKIT describ o
prograr ’ serbed below: “ALL FOR ONLY £5.95 (317.90)

As reviewed i Your Computer” March 82

S

An ESSENTIAL addition 1o your 16K RAM ZX81 16K RAM PACK q—ﬂi’_‘jﬂ* PACHK

TOOI—KIT Quite simply the best rr'na.'-l:le with e
Prowides the following additional facilities Fvanlahle plus FREE printe

F‘e"-'..l"r_-bﬂ nciuding "h_‘.:m.' graphecs modo code and wogether take Adien AL TE No -u'-L'-E-I.':E' problems

GOTO's Fillscrean up only 1K of your Micode) on casselle  Gold plated edge !

and GOSUR's Reverse screen pracious RAM - an value £5.75 (511,00 connector for parec

%eurEh and st fﬂ.l'.ll? Wil incredibile - Fully budt, tested and contact wath vodir ZJ-:EH

Search and replace All these routines are BETrEmENT gquaranteed Normaily despatched

Frea space seriitEn in machine . Ty vormaily cespaiched

Uses gasting po within 10 davs of

FOR 16K - ONLY £4.95 (39.50) supply (Min 1.8.)  receipt of your order ONLY £26.50 (#49.95)

S = e ~—
.c\'l.l.'lrlil.:"\- are Tully inclusive -':|' d pe :h'""“.].
OVERSEAS CUSTOMERS PLEASE NOTE: ALL PRICES ARE APPLICABLE FOR E EQRT INCLLID 4 GE. PAY l1“'4T MAY BE & £ b"‘inn_llﬂ,
AVA I.AE-L_[ AT YOLUR ﬁ-!.\m oR r’:.‘:),ﬁ-l 0w U5 8 CHEQUE. MADE PAYABLE TO JR ATC ALLY 7 DAYS F nht FT [0 ‘ :
AN S
Thg Vo . ON

From Scotland's Capital com

X Spectrum and VIC 240

The Quest (48K—Spectrum only) Orb (48K-Spectrum ; 16K—VIC 20) Games Pack (Unexpanded VIC 20)
Alen * Road Race *

{One of the most exciting adventure Make your way through the wunder- The lsland * Pontoon

games currently available), Fight your @round labarynth in your search for the Only £5.00

way into the depths of the complex in  dreaded Orb, which you must destroy, ,‘

your Quest for the Holy Grail. Discover Encounter many Monsters, discover i

Gold and Precious stones, buy weapons Treasure and try 1o remembeér your Dealers

and Magic wares from a trader. Battle route so that you can get out again, Full z

with one of the many Monsters. Up 1o Sound eltfects and save game facility. Arniractive Discounts & Exclusive

1500 locations may be searched in the Only £5.00 Agencies avinlalde i most areas.

course of a game. Full sound effects and .

save game faeility. - Only £5.00 Star Trek (16K-Spectrum; 8 K—VIC 20)

Starfighter (16K —Spectrum only) Savir the Gataxy trom the Klingons using
your ragncd-fire  phasers and photon

All action, Tull-CDlDut. gruuhm machine Lor pedlos Automatic short range scan,

code, Space-battle with devastating Galaxy map and Siar-hases.

explosions. On screen scoring and high Full sound effects and 10 levels of

score kept. The longer you survive the dilliculiy! Only £5.00

more difficult it becomes, — Only £5.00 "

L]

Pease Suoply | encioas a ChegquelPO. for €

The QuestiE500) [ OrblEs-00) EY N F =
Addreess —— —
Starfghter (€500) [ Star Teak (25000 o . —— Poat Code _ T
All prces inclode PAP and VAT
Garmes Pack{cs o) [ IMPACT SOFTWARE
10, Rediong Aweruss
Plogss stabs machene type e = EDINBLURGH EH12 0BW

TEL O3 =481-4257

98 YOUR COMPUTER, NOVEMBER 1982




SOFTWARE FILE

Software File gives you the opportunity to have your programs, ideas
or discoveries published. We will accept contributions for any
personal computer and will group programs for like machines
together in the file. Please double-check your listings before sending
them, and specify the memory they require. Mark your letter clearly
for Your Computer. We will pay £6 for each contribution published.

Submarine

M Fox. : ]
Aldridge, 7 X =
West ﬁdfands_ 2231 |

THIS 1S A complex game of naval strategy in
about 12K of RAM, based on a visual map of
the area of battle and is an excellent example of
the use of multi-dimensional arrays for the
storage of certain types of data.

You are the captain of a submarine attacking
a horde of enemy ships at anchor in a lagoon.
You have to destroy them without running out
of power, being destroyed by depth-charges,
eaten by sea monsters, hitting a mine or
running aground. The game 15 relatively self-
explanatory when being played but the actual
commands do need some explanation.

First, you may move in any onc of cight
directions using the command 1:

8 1 2
7 3
B 5 4

100 power moves you one square. You must
be careful not to-ram anything when moving.
After you move, the sea-monsters also move —
this is done in fast mode to save time. During
this process **BADOOM®~ represents the
demise of a sea-monster on a mine.

Second, vou have two options for the
command 2, Sonar. Option 1 draws a map
of the battle area, in which:

o Edge of the battle area
Mine

S Enemy ship
H Your HQ

% Sea monster
+ Island

The second Sonar option enables you to
track the path that a torpedo or missile would
take. It prints a list of the things that it would
hit.

Torpedoes, command 3, is used to launch a
torpedo which has a range of three. They can-
not destrov islands. Missiles, launched by
command 4, have a variable range and use
fuel. 100 fuel is equal 1o one square range.
Missiles can destroy islands but ignore sea
monsters.

Command 5, Repairs, is a command enab-
ling you to repair damage — though it does use
some power. There is a Status/Damage Report
command, The Headquarters command,
number 7, enables you to get extra supplies
and power. It can only be used with over 16
enemy ships and you must be within two
squares of your HQ.

Command 8, Sabotage, is a useful way of
getting rid of enemy ships, and has a range of
two. Conversion is used ro convert fuel to
power or power to fuel, at a onec to one
cxchange rate. This is command 9. The
symbol 0 gives a list of the commands. If you
enter a wrong command Break the program
and Goto 240. It is advisable ro start games
with a map.

The map is held in the array A(15,20) and is
set up in lines 10 to 140. If the number 0 is
held in the array then the corresponding

mine, 2 your submarine, 3 an enemy ship, 4
your HQ, 5 a sea monster and 6 an island.
This enables the printing of the map to be a
Very easy process — a string is set up conrain-
ing the symbols used for each character on the
map, line 2055

LET A$=""XSH3%+"

Then that string is sliced and the character
from the section of the string of the value of
that square of the array, +1, is printed —
lines 2052 to 2150.

All the inputs wherever possible are done by
Inkeys to make the game easier and more
pleasant to play. The crew, power, fuel,
torpedoes and missiles are located at lines
160 o 200. Lines 230 to 260 input your choice
of command and 270 to 290 print the possible
options. Damage is kept in the variable IN9)
corresponding to the command option.
Damage is caused by the enemy depth-
charging you after the commands Movement,
Torpedoes, Missiles, Sabotage and Con-
version. This is done at 6200 onwards to 6640
where a varying degree of damage is selected
and inflicted from No Damage, 6260, 1o
Crirical Damage, 6490, where yvou have fo
send Help in a code which is printed on the
screen for one second then removed — if you
get it wrong no help comes and you die. The
time can be changed at line 6550. You may
find that you need 100 — two seconds —
start with, but later this will become too easy.
After every command® where damage is
received, 1,3,4.8 and 9, the damage is auto-
matically repaired by 1 at 5200,

Lines 1000 to 1080 collect the information
for movement — direction and distance;
1090-1190 move the submarine checking if it
hits anything and making sure that it does not
go off the edge. Some clever manoeuvres can
be devised making use of this facility. If you
hit something when moving line 1160 sends

}( Your submarine square on the map is empty, 1 represents a (continued on next pagel
NISSILE CONTROL™,."(5) REPAIRS" 1RB@ PRINT "YOU LOSE™, ,"TH
8 RAwp 1=.2® ‘i85 3rATUS REPORT RIRST, . GERE “r3 - SAIPS LEFTS A
7 LET R$=" DRAMAGED" 2880 PRINT "(7).H.@.".,"(8) spRp 1278 STO
& LET GE-"Hﬂ‘U HUEH TO USE 7= gga éﬁ_r{ﬁ!.‘gﬂu!ﬂ CONUERSIOMN™ 1§EB PRINT “"REACTOR DERD 3UB SIM
8 LET ZC==2 1600 IF C (1) ¢+@ THEMN PR -
INT 1290 GOTO 1260
1@ t5¥ S (RND*S) +12 E“:R% i 2000 IF DI(2) <® THEN PRINT “SONAR
15 LET S2=10 1928 IF D(1)<e THEN GOTO 240 é.ﬂi
17 LET AfS1,.S2l= 1932 PRINT “COURSET 8i12",..TAB A; =920 IF DI(2) <0 THEN GOTO 248 |
22 LET S4=INT (RND#2@)+1 "7#3" , ., TAB &; "E54" 230 PRINT " OPTIONT",,.," (1) HA
24 LET 23=INT (RND#1S) +1 1033 LET As=INKEYS Paié {8 TRACKING:
28 kg* AIE3,84) ad %ng IF AS<™1" OR AS:"8" THEN GO =949 IF INKEYS="2" THEMN GOTO 218
P 1=
Dnﬁg“ INT AT 10,5;“3ETTING UF B . o.a LET zzcunz 95—45 2045 IF INKEYS$="1" THEM GOTO 20S
a5 FOR MNel TO B i@4s PRINT AT Ag; rav,
i@ IF MN=2 OR N=di THEMN MNEXT M 1288 PRINT 'Puuén-";p,,,, 2850 GOTO 2040
5@ IF M=1 THEN FOR M=l TO INT 106@ INPUT P11 2051 CLS
(RND#S) +18 1385 LET ZC=1i 2082 FOR H=@ TO 21
B0 IF M=3 THEM FOR M=1 TO S 1870 IF P1:P OR P1¢10@ THEN GOTO 20853 PRIHT AT @,.N;".";AT 1B6,N;".
28 IF N=S THEN FOR M=1 TO INT i9s5@
(RND 28] +8 1@8@ LET PisINT (Plrs18@) 2054 NEXT £
B0 IF N=6 THEN FOR M=1 TO 5 18908 LET X=51 2055 LET ﬁ;n* FXSHE+
9@ LET X=INT (RMND31S5) +1 1102 LET Y=32 2@EQ FOR X=l TO 1S
198 LET ¥=INT (RND*28)+1 i1ii@ FOR WM=1 TO P1 2085 PRIMNT AT X,ﬂ g
118 IF AMX,.¥Y1 <@ THEN GOTC 99 1l80 IF X«<>18 THEN IF Z=6 OR Z=% 2072 FOR Y=i1 TO
115 IF MH=1"0OR M=6 THEN IF X=1 0 OR Z=d THEN LET X=X+1 2110 PRIMNT n:tncx Y421 ;
R X=15 OF Y=zl OR Y=E0 THEN G0OTO 113@ IF Y «(»2320 THEN IF FaR OR I=aZ Z1280 HEXT Y
aa = OR Zud THEM LET YaY+ 2138 FRIWT ~.°
1239 LET RAIX.Y¥) =N 1l4@ IF Y<>1 THEN IF =6 OR FT=7 2140 NEXT X
138 NEXT OR ZuB THEMN LET ¥Y=y=1 145 LET PeP=5@
148 HEXT N 11530 IF X4>1 THEM XIF ITaB OR I=l 2180 Gg'rn 24
Ias CLE OR Za® THEM LET ¥=X-=1 2160 PR "RANGE =7
158 0IM DI tigg £:x$fﬁaV1{:B THEN GOTD 1200 5155 IF INKEY: " THEN GOTO 218
{gg t§$ E;ggaa 1178 LET P=P-Pilsidd 2170 LET As=IMNKEYS
TAG LET Fa2Eo@ 1183 LET A(S1.52) =0 2173 IF AE<"1” OR AS:>"9" THEN GO
198 LET T=1i@ 1185 LET Si=X TO 2170
a8 LET HM=2 1187 LET Sa2=Y 2175 LET A=CODE R$-—-28
210 LET D=8 1188 LET A(S1.52) =2 2177 PRINT AT séa,n:
220 IF 5>16 THEN LET Ca=l 1192 PRINT "MOUEHENT OUER FPOUER= 5159 LET PaP-R#22
232 PRINT "THERE ARE *“;S;" SHIP ":P 2198 FOR X=51-A TO S1+R
a TO DEETROY™ 1194 GOTO &288 2200 Fﬂn Yei2<A TO S2+R
240 PRIMT 1200 IF A(X,Y)I=l THEN PRINT “BAD gglg EN fT OR ¥<¢1 OR X315 OR ¥)>
F4S PRIMNT “WUHAT ARE YOUR CRDERS OOHM A HINE" : GOTD 2250
i 121@ IF A(X.Y1=3 THEN PRINT "You 2215 IF A(X,Y) =0 THEN GOTO =250
247 IF THHEYS="" THEN GOTO =247 gg;ﬂ%g ﬂ[§ﬁ$f"4 S M Eﬁﬂw IF RIX,¥Y) =1 THEN PRINT ~MIM
= e =
gég %ETnzg“éﬂxﬁg!n;s"g" THEH GO RAMMED H.OL." 2825 IF A(X,Y)l=2 THEN PRINT “YOU
TO 47 1253 IF RIX,y1aS THEN PRINT "“GLIL b
253 LET A=CODE AS-2& URp*" ER3I@ IF RAIX,¥) =3 THEN FPRINT “ENE
255 CLS 12£a IF ALX,Y)=B THEN PRINT "YOu MY SHI 4
e PRI & THE“ uﬂTn n-;mga a0 1252 ?Eﬁg%xiv: 3 THEN LET S=5-1 g e SO ot s i F o SRR
7@ PRINT ~(1) 23 = 5 — ey :
nan ,PRIT piie TORPEDOES™, ™ 14) 1255 IF S=8 THEN GOTO 9508 (listing continued on next page)

YOUR COMPUTER, NOVEMBER 1962 99



fcontinued from previous pagel
you to 1200 which prints the message.

After Movement, the sea monsters move,
These home in on you by one square each
time. This is done in Fast mode at 5210. It
scans the board square by square, 5240-5260,
and when it finds a sea monster it homes him
in by one square, 5270-5320, and if he has
landed safely it saves his co-ordinates in B —
number of sea monsters found so far,] — and
B(A,2) then removes the old image, 5450-
5470. If a sea monster lands on a mine both it
and the mine are removed from the map, 5530-
5550. If it lands on you then it eats your whole
submarine and you lose. If it lands on anything
else it is replaced in its old position and does
not destroy it. Sea monsters can be blocked
this way and it is a good strategic move. At the
end of this process lines 5570-5600 restore the
re-positioned sea monsters to the map.

Lines 2160 to 2270 produce the torpedo or

SOFTWARE FILE

missile tracking by searching an area of three
squares all around you in horizontal stripes
going down.

The torpedo routine at 3000 is used for both
torpedoes and missiles, 3030 to 3070 checking
the area, in the same way as 2160-2270, and
3100-3160 printing the appropriate message.
The short section at 4000 merely sets up
missiles before jumping to 3030.

At 5000-5050 is the damage-repair routine,
A status report is printed at 6000; 7000 is the
HQ facility reserting your power and fuel.
The sabotage routine is 8000. It checks an area
two squares around you and destroys a
random selection of the ships in that area
around you. At 9000 is the conversion routine
for converting fuel to power and power to fuel
on a one-to-one basis.

Due to its immense size and the heartbreak
if it is lost after typing it all it, it is best to save
this program twice. This rakes abour four

minutes each when finished. Remember to
Clear the variables when saving, as these can
add another minute to the time. This is done
by 9900-9930. Do not forget to put in line
6475, which is at the end of the listing. To
make the game harder or easier you can alter
the original power, line 170; fuel, line 180;
torpedoes, line 190; missile:, line 200; crew,
line 160; ships, line 10; mines, line 50; sea
monsters, line 70; and islands, line 80.

The variables are: A(15,20) is the map; ZC
is the flag for whether to move sea monsters or
not — 1 means yes, 2 mecans no; S represents
number of ships left; §1+52 are the co-ordin-
ates of your submarine; S3+54 are the co-
ordinates of your HQ; I(9) is damage; P is
power; F is fuel; C is crew; T is torpedoes;
M is missiles; D is whether or not an HQ is
allowed to be used — 1 means yes, (0 means no;
PLANX Y M,R$.G$AS, VW, Z+SC are
general usage variables.

=AE+ B (INT (RND#26
=240 IF RIX,Y)aS THEN PRINT "amp 5275 LET A=A+l ) +386)
HONSTER" 5282 LET ua¥Y ES30 MNEXT X
2245 IF AIX,Y)=6 THEN PRINT ~Is. 5298 IF U233 THEN LET Usli-21 5549 PRINT AT 10,10 RS
S30% I Ui MM BET pinii B AU BB
2250 NEXT Y < = s o -
2260 NEXT X E320 IF US1 THEN LET U=U-1 e e i AT
2278 GOTO 24@ S33@ IF AIU,Ul =3 THEN GOTO 5588 28 I-Toe T8. THEM GOTO s810
3818 IF C(3) (@ THEN PRINT “TUBES 5340 IF A(U,U) =@ THE” GOTO S458 S=gn PRINT "THHT URS CLOSE"™
“iR% Sa3asa IF RIV,Wl=1 THE G s53a@ 560G GOTO &563
3015 IF T=@ THEN PRINT “NO TORPE 5360 IF_AIU’U) THEN GOTO S4de 5830 PRINT "HESSAGE SARBLEC"
CDES™ 458 LET RI{X,Y) =D EE20 COTO 12E0G
Ja20 IF T=2 OR DI(3) <8 THEN GOTO 546560 LET BIR; 1) =) EE320 LET C=C-2
248 e g S 8548 65T o0
LET Z=3 - -
3323 Fgﬁ R EIEE NEST §57m zgga IF DI7) <0 THEN PRINT “H.9.
YaS2-Z TO S2+2Z -
gg:*ﬁ g:s-;{; OR X¢1 OR Y»20 THEM gggg gegum SLURP SULE égiﬂ IF D@ THEM PRINT HARD LUC
AnSWR (51- =53) +
3IQSQ IF AIX,.rv)<»@ THEN GOTD 3i0@ SS1i8 [OTO 12531 ?géfﬁt?:tazfﬁt ESECERI R IR1=8
e Y s g{ﬁ*u]:g 7818 _IF A>2 THEN PRINT “TOO FAR
&
3088 LET PeP-150 5550 PRINT "2$BADDOM#:" 7020 IF A32 OR D=0 OR D(7) <@ THE
3885 LET T=T=1 S555 LEYT Z=Zi+l (¥ Qg.-rg 24a
i@ IF HtKIYI-1 THEN PRINT “YOu 5578 FOR =1 TO A 7@40 LET o=2
HIT A MIME STSE@ IF B(X,1) AND B(X,2) THEN L 7050 LET P=42a%
2105 IF A=d AND A(X,Y)=5 THEN cGo ET RIB(X,1) ,B(X,2))=sS 7068 LET T=8
TO a@ase SE00 NEXT X 7878 LET M=2
3118 IF AIX ¥) a2 THEN PRINT “ss&Y EERS5 SL 7888 LET F-1Ein
DU HIT ¥YOURAEL 5610 GOTO 29@ LET C=25
3115 IF ALX, Yj-g nup A=d THEN oo 56822 IF O(1) @ OR D(R)>@ THEN GO 71068 GOTO 248
TD 42850 TO 240 820@ IF C(8) {8 THEN PRINT “HATCH
3120 IF AIX,Y)=3 THEN PRINT "ENE 5628 PRINT “BOOM-SUE SLINK" ES JAMMED™
MY SHIP SuMHK™ SE35 IF P<1 THEH GOTO i1=sD 8918 IF (8} <0 THEN GOTO 240
31288 IF J(X,¥)=4d THEN GDTD 3165 >S540 GOTO 12 8013 LET Z=
3333052 Eﬁx ;) =5 THEN PRI "R s $gngugzngégé<g THEN PRINT “REPOR :gig tE¥ gapsan
-
S5e 1 mocivame mamw pmmer ~Ton SoTE Ais)Polmy.C0T0.202  £838 £on ifia 1o sii
3135 IF AIX:¥)l =l THEN PHI}{'I’ ToOR ol s mes e s = =
PEDD UASTED OM AM ISLAND BO1E PRINT | "FUFL...cuoa:.=" B8040 IF X¢1 OR X315 OR Y<1_OR ¥
3148 IF RIX,Y)!=2 THEN GOTO 126 ©02@ PRIMT ,"CREU.......= ,: 20 THEN ﬁnTn Sa80
3145 IF AIX,¥)=3 THEN LET S=5-1 S9025 PRINT , "ENEMY SHIPS=";3 ASG IF AIX,Y)<>»3 THEH GOTO sa8@
SIEE IF 3¢X,¥v)<)8 THEM LET A(X,y 5030 PRINT ,"TORPEDOES..=";CHRS S0EG LET A=RND
1 =8 (T+28) EB@7@ IF R>.3 THEN LET ZaZ+1
3160 IF A=3 THEN GOTO 3g8@ BB35 PRINT ,“HISSILES...=";CHR$ BS@73 IF RA>.3 THEN LET A(X,¥) =0
2163 GOTO SzZee LM+28) E@75 LET SC=SC+l
3165 LET RAX,Y) =a 5040 PRIHT rrtiAt Lo YOU ARE AT B98@ NEXT ¥
3179 LET D= =T f- BR90 NEXT X
JI1?S LET S3=@ ﬁmsn :P & THEH Pﬁ:ur seTH.8. IS BS108 IF SC=2 THEN GOTO S17@
318@ LET Z4=0 = 54 o T 8118 PRINT “"SHIPS NEAR=";CHRS (3
3199 T® S=1 THEN GOTOD So80 Bosa Ir S.d ThEQ oP C+281
3385 S9TR.5%00kw - SREs.cer a5 hEns  mowen, ;0T 812 EET.2 052 &
= N PRINT * - .ea “SHIPS SUNK=";CHRS I
AEEE IF D(d) <@ e Baaa F&é'ﬁ'i TEUTﬂG! e s 8185 LET Ses-Z ' <
1@ THEN PRINT * = =5
4bas ¢ c«23 TH s N$S); mas INT ooy DI ASINER-8 TO 8126 BRINT "HEN CRUSHT=";CHRS (A
z 2o = ke
yeit cheu; g 0 D e N G 8
@ IF M@ OR C+23 - H ==
EN GOTD =48 OR Dlar:@ TH gi3e GOTO 248 8160 GOTO 6200
40d@ PRIMT “FUEL=";F, ,GE 8208 IF ==@ THEN GOTO 952 B1l7@ PRIMT "ND SHIPS NEAR™
4DBQ INPUT Z E2283 IF P:1 THEN GOTO 1280 B180 GOT 49
4108 LET F=F-T E£285 PRINT “DEPTH CHRRGES TO “; 9S00 IF ﬂ{ﬁ:<u THEM PRINT *“CONUE
4078 LET Z=INT (Z,1i00) 6210 LET A=RND RTER™
4088 LET MaM-1 E228 IF R).S THEN PRINT "“"STARBOAR S@20 Tr° (2l <@ THEM aaro 240
40%@ GOTO 23038 "RE " 238 SRINT “I11) F-P P
2280 PRINT vou 8 &350 Ir E.‘aa'sé“ﬁaﬁ”éﬂu T el s HEN 6570 sae
niﬁIEI INT “VOU BLASTED AN ISLAN 560 PRIMT “NO D §a4n IF INKEYS$="1" THEN GOTD 905
427 T S278 GOTO S=206
sang au glg???ﬁ THEMN PRINT “"REPR 62580 IF RBND3.38 THEN GOTO &8330 9958 GOTOD O3S h,
Im IHPﬂSSIHLE" 5293 PRINT "LIGHT DAMAGE" 8083 IF F:1 THEN PRINT "NO FUEL"™
S500s IF D(S)«-5 THEM GOTO 240 630 LET P=P-Ea [B57 IF F:1 THEN GOTO 248
;gig ;ﬂ§”$ HHﬂH HUCH TO REPRIR?" g?zﬂ LET D(INT (RND#9) +1) == (RND# gggg ;E§ﬂ$ ;FUELH“}Fa;Gi
Ly
5211 LET PsP-1A®1S) 5320 GOTOD S2e0 Sasa IF F-ﬂtﬁ THEN GOTO 9a8a
S@20 FOR N=1 TO 8 E330 IF RND).8 THEN GOTO 6410 9098 LET F=F
S@3@ LET D (N) =D (N) +R 5348 PRINT "MODERRTE DRAMAGE" 9108 LET P-P+H
S4B MEXT M 53S0 LET PeEP=7S5+INT [(RND#30) S1a5 PRINT "F‘ﬂ'l.lEﬂ'l",'-F
S04 PRINT “"DAMAGE REPAIRED" 6360 FOR vY=1 TO 2 9118 GOTO
E0S0 GOTO 42 BI7A | ET X=INT IRND#9)+1 G208 PHINT PGHER- P, CE
S200 PRINT " —-=UPDATE=-" &638@ LET D(X)aD(X) - (RND#8) o210 Fi
S201 FOR Nal TO 9 B3QE NEXT ¥ FEET IF p R¢{B THEN GOTO SZ00
S202 LET D (Ml =D (M) +1 sie@ GOTO S208 G230 LET F=F+A
S203 NEXT M 841@ IF RND).75 THEN GOTD 6490 9240 LET P=PrA
S2P4 LET P=P=15 5428 PRINT “HEAUY DAMAGE™ 252 GOTE 6209
S20S IF ZC=2 THEN GOTO SE20 E438 LET P=aP-1200+INT (RMNDE7TE1) F5@@ CL3
S207 FRAT 5440 FOR Xml TO 4+INT C(RND#2) 510 PRIHT TAB 7;"ssss#vyOU UON»
210 LET ZC=R 8450 LET ¥sINT [(RND#®)+1 e
S22p DIM BI16,2) BLED sz DIY) aD (Y1 -INT (RMND3S)+1 9528 PRINT s s "UELL DONE™
S230 LET As=D E470 MNENT X 2533 coTo said
S23E LET F=i 5430 GOTO S0 9900 SAVE -S5E7
5240 FOR X=1 TO 15 6498 PRINT DHHHGE CRITICAL SEND 3818 FOR H=1 TO 75
S=D8 FOR Y=1_T0 20 6500 LET Ages- o 9330 ShUE sm-
. B =
5270 LET Umk THEN GOTO BA80 ge1e FOR X=1 TO 4 E47S IF Pci THEN GOTO 1280
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Alien shootout

Steven Lilley,
Rearsbhy,
Leicester.

THIS KIND of program uses quite a few inter-
esting features available on the Dragon 32

SOFTWARE FILE

computer, such as music and colour. The
object of the game is to use the small laser base
at the bottom of the screen 1o shoot the aliens
which appear one at a time on or near the top
of the screen.

First, you are asked what speed you require
berween | and 10. It is best to start ar about 2.
Then, there is a short pause, long enough to

get to the operating keys. The keys used are A
to go left, S to go right and L to fire.
The variables are D for score, S for your

speed, Q for your primary laser-base position,

. T for aliens position, M13$ for your laser-base

and M2$ for the aliens ship. The program
only takes 724 bytes, so it can be expanded and
modified many times over.

@ FOR F=0 TO18

18 CL5@ 228 IF T)=16@ THEN 358

28 INPUT"SPEEDC. 1 TO 1@)":8 2D GOTO 128

30 D=0:CLE 240 1=0-448

40 PHMODED:SCREEM 1.1 258 SOUND 102, 1

%8 D=4EL ZE@ FOR F=0 TO I STEP-32

ED Mig=CHRS(L14T)+CHRE(LIS+1EY+CHRS( L26) +CHRSCLIZ+ 1R +LHI8 (143D 278 PRINT BF."#"1PRINT aF." "
78 X=0 ZB@ IF F=T THEMN 330

290 IF F=T+1 THEN II8

9@ SOUND 288, 1 sNEXT F

140 As=INKEY#H

159 IF As="L" THEM 248
1ER IF AS="A" THEM QO=0-1
178 IF As="5" THEN O=Q+1
180 PRINT ST.M2%

199 PRINT 8T." '

209 SOUND 2.1

218 T=T+5

IBB IF FaT+2 THEN 338

182 PRINT 30Q.Hls 18 MNEXT F

110 T=AND(28+6) 328 GOTO 12@

1280 PRINT 80: 418 338 DmD+1 I *
130 HZE=CHRE(134+48) «+CHRS (4B+DY+CHRE(157+38) I48° PLAY"VIILZSSABCDEFGABCDEFGIADD

=@ GOTD 119

IE@ PLAY"VIILZORABCDEGFACEGEFDREEDEBGACEOFEADBGFFAEAFG®

37Te PCLS

B8 PRINT:PRINT"TO BAD! *:1PRINT:PRINT"your mission 4alied-——the
al iens have landed”

390 PRINTIPRINT"YOUR TDTARL SCORE =-)"1D

408 PRINTIPRINT"AMOTHER BOZ(Y/MI™

418 INPUT. A1 IF As="Y" THEN RUN

428 END

Random graphics
Jack Schofield, T
London W3.

THE ATARI micros have some 37 graphics
characters, but these are not used as often as

they might be, because the implementation is

odd, not to say bizarre. They can be entered
from the keyboard, though they are not
marked on the keys, by pressing the CTRL
key at the same time. But when these
characters are used in graphics modes 1 and 2

as double-width and double-depth characters,
different ones appear from the ones you typed
in. Unless, that is, you have also remembered
to change the character-set base to the graphics
characters by using

POKE 756,226
Another way to go is 1o print

CHR$(Y)

for each character you want. Table 9.6 on page
55 of the Basic Reference Manual tells you
which is which.

This also lets you change the colour of the

character shown by adding 32, 128 or 160 1o
the CHRS number. This simple graphics
routine illustrates the technique. Line 10 sets
Mode 2 without the text window. Line 15 sets
the character base for lower-case and graphics
characters.

The loop simply fills the screen with
random examples. Lines 55 and 60 display the
same graphics character, Y, but in three dif
ferent colours — yellow, Y, magneta, Y + 128,
and blue, Y+ 160, respectively.

The program loops forever so press Break to
stop it, and type End to stop the sound.

10 GRAPHICS 2+16&

15 POKE 756,226

20 FOR X=1 TO &4

30 Y=INT (RND (Q) ¥30)

35 IF X/4=INT(X/4) THEN 50

50 Y=INT(RND(O)*%20):SOUND 1,Y,10,8
55 PRINT #63;CHR®(Y);:S0UND 2,Y,10,6
&0 PRINT #&6;CHR$(Y+128) ;CHR$ (Y+1560) ¢
&5 NEXT X

45 PRINT #6;CHR$(Y+32);:S0UND 0,Y,10,8

Dodgems

Nagaraj Jayakumar,

Oldham. iR et [ 75T |

Commodore Vic-20 with 3.5K and is an
arcade game. You are driving a car and the
computer is driving another car chasing you.
There are five lanes in which you can
manoeuvre. 1The object of the game is 1o stay
alive as long as possible before the computer

70 GOTO 10
-0 Rem statements
10 — 13 Sound tune
14 — 25 Instructions
200 — 290 Set up board
340 — 610 Movement of cars
800 — 830 Searching for car
500 — 960 Ending routine
1000 — 1080 Change of lane

THE FOLLOWING PROGRAM is for the | car crashes into you.
| PEMsddesdasssamand
2 REM -
3 REme  DODGEMS @
i BEMe L
T BEMe Y *
§ PEM -
; REMSH. M. JAYRLTARS

FEM#
G FEMEsssEERERsETEER
19 PRINT-DOOMBBMAGARAT JAyRICUMeSE= BRINT * aBPMIFRICENT IR
11 FORSAs ] 700000 HEXT

13 DATALYS. 200, 1T 200, ITT. 200, 191, 1200, 163, 200, 1 63, 200, tl? o 147, 1 200
14 PEINT  CENGN | FORFm] TS PRINT=%" . (HENT ‘FRINT “DODGEMS"
/ THENT

13 FORASLTOZDOO HEXT

16 PRINT " EpBpeMl s TRUCT [0S

17 PRINT NTHIS 15 A OArE [N CH ¥QU DRIVE A"
18 PRINT ROTOR LR AND RHOTHER l.ﬁD PHICH 13 BEDNG

"2 BETHT * iehldedboda TS TRY AMD
MES AHD™

23 PRINTCRASHES INTO YOU. YOU HAVE A TINING BCOFE DQLh..
24 PRINT=PRESE fdy KEY TO BEGIN®

23 CETRS ' [FASe* "THENZS

GET SEADYEIfIFEL]"

12 POXEZSETR. 15 ‘FORAn] '0'3 RERDE. POKEISSTE. B l-'l:ﬁ':-i"tf. HEXT  FOSEIEETE . & HEXT
is =]
'H‘F#"'UE& FRINT=%

COTROLED BY THE cone

"1 Eﬁ?lﬂ‘trﬂl”m YOU, THERE FREFOLF LAHES.AMD TO ROVE INTO AN IMNER LAHE  YOU
THE ¥

il FI'&T" LY AND TO MOVE [NTO AN JUTER LAHE YOU LSE THE KEY “A°.THE ORJECTOF T

HE OfME 15"

21 GETRE 1FfP=""THENZ]

ETRY ALIVE THE LONOEST FEFORE THECOWPUTER S CAR CO

200 PRINT D FORG=33400T030506 - POKED, 2 NEXT
S48 Awied FORE=TOZS BEADS. . E . FORF=CTODETERE " PONEF, A1NEXTF L HEXTE
220 DATHTTOZ. 7723, 1. 7748, 7788, L. TTET. TTES, ¢ TPRA, THET, 1, TR0, TE4T, 1, THAS, T, |

]

';3.@ DATATESL . 1, THTd,. 7T, 1. 0018, 601 5, L 8021 . 8025, 1. 6036, 8971, 1. B100. 8107, 1. 8109

BLIT1

?ida InHTFuSH.. BI85, 1.TTRE, 142,22, TTT0. 8075, 22. TRL6, TH04, 22, TH48. BO3E. 22, TEE2. 79
rld

250 DATATTSS: B142,22. TTE7. 60922, 22, TEES, TR1T, 22, TG0 . B4R, 22, TET L , 0003, 23, TR T

260 DRTATOLY. 7839,22

270 POKETS0S, ae *m'E'“ﬂ .9 PORETHLL 13 PIKETS12, S
50 T18="MR0000" PR INT - Sttt MR . (LR
255 BnTTES OBl Lwd

’1343 PRINTTI®: "III-ll"

a0 GETRE JFAre~L "THENOOSE1040

330 [FRp=" H"""E.‘a:{l"s-.-r‘lm

340 IFC=B1210RC=807 O O TR AT SRS THE N e

345 [FE=a1210RE=E0T FOREEE TOREeT 3PS THEN 'S L

150 [FCaTTeS0RL=rTT L ORCaTE I TIRCaTBEITHEMT =g

FEE | FIerTaR0ReT T I08Ee TR TORBET B THENY 52

30 IFCaT440RCeTTREORL =T B2 EORC e FETATHENT 83

348 IFEaTT440REeTTRE0REw TR BOREe TETO TRENY RS

ITO IFC=EB0lORC SR MNRC NS 0RCE  40THEH =]

TS IFE=EOR Pe e SOR B s ORI 0R R 1 SO THEH Y &2

=80 POKEC. 32 POAER, 22

] :|=Z-+‘I'I'H‘;'.'~l mi-1

601 [FE=1THENC=(-22

GAL [FIeITHEHCsC»1

S03 [FIwiTHENC=C+22

fcontinued on page 103/
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ZX Spectrum
20 Programs £6.95

The ZX Spectrum has brought advanced
computing power into your home, The
Cambridge Colour Collection, a book of
20 programs, is all you need to make it
come alive.

No experience required. Simply enter the
programs from the book or load them from tape
(£2.95 extra) and run.

Amazing effects. All programs are fully
animated using hi-res graphics, colour and sound
wherever possible.

Entirely original. None of these programs has
ever been published before.

Proven Quality. The author already has 30,000
satisfied purchasers of his book of ZX81 programs.

Hours of entertainment

® Lunar Landing. Control the angle of descent
and jet thrust to steer the lunar module to a safe
landing on the moon's surface.

® Maze. Findyourwayoutfromthecentreofa
random maze.

® Android Nim. Play the Spectrum at the
ancient game of Nim using creatures from outer-
space.

@® Biorhythms. Plot the cycles of vyour
Emotional, Intellectual and Physical activity.
Some would say this is not a game at all.

Improve your mind

® Morse. A complete morse-code training kit.
This program will take a complete beginner to
R.A.E. proficiency.

® Maths. Adjustable to various levels, this
program is an invaluable aid to anyone trying to
improve their arithmetic.

Run your life more efficiently

® Home Accounts. Keeping track of your
finances with this easy-to-use program will
enable you to see at a glance where the money
goes and plan your spending more effectively.
® Telephone Address Pad. Instant access to
many pages of information.

® Calendar. Displays a 3 month calendar past
or future, ideal for planning or tracing past
events.

ORDER FORM:

Send Cheque or P.O. with order to:—
Dept. C., Richard Francis Altwasser, 22 Foxhollow, Bar Hill,
Cambridge CB3 BEP

Please send me

O Copies Cambridge Colour Collection Book only £6.95 each.
O Copies Cambridge Colour Collection Book & Cassette
£9.90 each

Mama:

Address:

YOUR COMPUTER, NOVEMBER 1582

M/ C-SOFT = : . £7.50 %
M/C monitor and disassembler. :
DATABASE .. . £7.50 &
Create your own custom files. :
BANKMANAGER.................coeeeeevenennnn.....£5.00 §
Computerise your bank account.
CHARACTEREDITOR .............coovveeeiiiiiinnnn...... £4.50

¢ Create your own Hi-res pictures

: ‘CUSTOM COMMANDS’ . . . £6.00

¢ SCROLL (X);SET X,Y;DISABLE;

P

Software
For
The Vic

B

P

Tape 1.
ENABLE:GRAPHIC:TEXT. 1

Send S.A.E. for details; cheques/P.0.s to:

MR CHIP
1 Neville Place, Penrhynside, Llandudno,
Gwynedd, North Wales LL30 3BL

ZX81 16K RAMPACKS

WHY NOT 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
pressed. The well engineered case ensures a snug fit to the
ZX8B1.

AVAILABLE
NOW
WITH

PRICES. (All inclusive for U_.K.]
16K RAM PACK (S). post
STANDARDRAMPACK ...............£19.95 add £2.00

Avadability is usualy by return for credit cards, 5 days for chegues. There i & 14 day
maoney back guarantes & not satisfied. Please send SAE or IRCs with alf enquinies.

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/ Barclaycard no. 1000t ac
*Cheque/P.0./Cash.

*Delete if not applicable

Euro

*STANDARD RAM PACK/
16K RAM PACK (S)

Please send me: no.

MAME _ =
ADDRESS = -

— Posicode
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feontinued :".rcrm page 1ar)

S DOTCNND
200 ATaTid cu-.=r-
310 PO 20

R DeE

Io0e JFie POl tORCeTT TR THENPOKEL . 32 L= -4 FOKEC. 88 Lel -]
iR th"m'mﬂiﬂfﬂ*ﬂ dg - C=Cadd  POMEC, 70 - Lul~]
Lo IFCa?S2T TFE"I"O?’EL' 4 ':'l:-‘ PONEC 30 : L~ 1
1030 IFC=TR30THEMPOKEL ; 32 - Cale2 :PNEC - 20 Lml =]

1835 RETURH

1042 [FCo7T7340RCnT
1930 IFC=a0420RC=01 JATHERPOREL . i
LBER IF eP oS THENPOREL .22 ' CuCs PiE'.-'?"G L'L'=
L@7R TFC=T 330 THEHS

138 RETLRH
READY.

-'._-l- :H
s....'l PR EEETS,. 8 PR
B30 1HPUT “EMTRY Al
S TFESn“vES=THEMRLN

omE IFES="HO"THERERINT=EVE EVE"™ END

B0 PRINT®I PO HOT UNMDERSTARND USE MESH0E® (0T0950

"‘a-\'!'.-
JI'E-L'-J rel Dy '.'-"l'."
:

T #13
SRR SCOFE 1S RS

E s THE ROk EL.,,. -’_-u F{ul:-: 0 Lml el

OEC. 22 'Cm =2 POKEL , %0 Lwl =]

Sia Iom _ FL full set of ipstructiuns is contained in the

listing, along with Rem statements to tell the
Jﬂﬂlafhﬂ'” Yeomans, = ———— 1 | user what the computer is doing. Lines 540
Solibull, SPE; 5“ RUM| set up high-resolution graphics; lines 40-80
West Midlands. print out the board; lines 80-160 get the skier

SPECTRAL SKIING involves a slalom skier | moving and lines 160-210 are the ATTR lines
manoeuvring down a course to the finishing | that detect if you have hit anything that you

post. The graphics are printed by a Read and | should not have.

when all your skiers have bitten the snow.

Lines 800-840 are the instructions; lines
900-940 are the routine for when yvou have
finished the course; lines 9000-9030 are the
data for the Bin statements, and lines
9030-9040 are the data for printing out the
COUrse.

The graphics used are: lines 40 and 50

Data statement on to the screen and Bin state- Lines 300-320 are for when you hit a flag; | graphics D, line 60 graphics B, line 80
ments allow the user to use the high-resolution | lines 400-420 are the rourine for when you hit | graphics A, line 115 graphics E, line 125
graphics. a tree and lines 500-530 are the routine for | graphics A and line 190 graphics C and F.
T
1 go_To so° *;gq*EEISI:HEEE% ?&1* o g & i i
B CLS 21,8, T TETFTRETRD T“
5 FOR =1 TO 11: PRINT ,;,;,:: 2190 GD TO 108

n
=] EDH‘DER 1 PRPER F: ENK &4: L
=
9 RESTORE

18 FOR n=2 T4 7: READ a: PORKE
USR "a“+n,a: NEXT n

15 FOR n=0 T 7: READ d: PORE
USH "dv+n,d: HNEXT n

20 FOR n=0 TO 7: RERD b: POKE
USE b +nt.b: NEXT n

25 FOR n=0 TO 7: READ f: FORE
USSR “Ff“+h.¥f: NEXT n

=& FOR n=& TO 7: HERD FORE
USSR "c+h,.C: NEXT n

oy
35 FOR =0 TO 7: REFI!} 2: POKE
UsR “"a"“+n,e: MEXT 5

40 INK &: FOR n-a TO 21: PRINT
BT HLa: kT :aT n NEXT 0:
‘Ee;ﬂ‘ﬂﬂlilllﬁm e e ok A & A B &

sHE 21,8, SskEak

290 FOR n=0 TO 41: F-!Egb d,b,c:

FOR m=3 TO b: BEEP .P1l.,m: PHIHT
AT Cc,m; "&7: NEXT m: NEXT n

68 INK 2: FOR n=90 7O 27: READ
a,b: PRINT AT a2,:; " %": BFFr .B31,
n: NEXT n: PRINT AT 4.5: INK 7;°

78 PRINT AT 1,1; INK 8;"S-; &7
P e Sy G — o R 1,“9"'9—1_ 4 ,2; "R HT
S.i; ThiaT is INK 2:"F :&T
16.33; INK 4% ‘RT 17.538; IRK 3
SURY ;AT 13,35; INK 3:VI":ART 19,
o) THK S:tSTIaT 26,38; Ik IivHT

S@ LET x=3:-"LET U=3: LET a=@:

100 LET 2E=TIMNHKEY ¢

18S IF as="" THEN GO TO 15O

118 IF as$="5S" THEN LET ==1: IF
ag="5" THEN LET a=0

115 IF a%$="5S% THEN LET e
12@ IF_a$="5" THEN LET
a%$="8" THEN LET_ az=®o

125 IF a$="EB" THEWN LET
138 IF a%s="6" THEN LET
a$="6" THEN LET a=1
1490 IF as="7" THEN LET
a$="7" THEN LET a=-1
158 LET X=x+a3: LET 4y=u+db
J.E-B I'NH. S: PRINT 87 x.,.u:2%: BEE
15: PRINT 87 x,.9." "

Il 4
l--"I H

l-l.jl.ll.
e L

iF

u‘u'lﬁu'lﬂtr
Il 4
ol

i
o

=

O TO 3506
O 70 Ses

1'?3 iF HTTR {xXx+a2,v+bi =68 THER &
i858 IF F-'II TR (x+a,y+k) =55 THEN =
185 IF ATTR (x+a,yY4+bl) =59 THEN &

322 FOR n=5S@2 TO -5© STEP -5: BE
EP .@1.n: NEXT

31@ INK 35:

K : "9 : PRINT AT 21 FLASH 1:
- *: FBR HN=
@ = ' TEFR =-2: BEEFP .81.N: NE
XT N: PRINT AT 21.8; FLASH @™ LO
OSE ANOTHER L IFE "1 FOR N=-5

BHTO =B STE
315 LET p
O SO
529 GO TO
490 FOR n=

B1,n: BEEEFP .01,68-n: MEXT n

419 INE 2:

K ,“L‘ ERINT 8T =21.8; FLAESH 1;

= = WA MR- e : FOR M
=G T0O 45 STEP 1. ?5 (L 0h e, M

NEXT N: FRINT HI ' FLRSH &,
LDOBSE ANDTHER L IFE “: FOR HN=

E'IS'ENTD S@ STERP 4: BEEPR .91 MN: NE
415 LET p=p=1: IF p=0 THEMN GO T

o Soe
4280 60 TO
See CLS .

18 PRINT

F
i = IHK
: NEXT

EEE F-“RINT

YOU RAN“; AT 11,16, INK ©;“0UT O

F LIVESt™
>38 INEUT

AGAIN Y /N":T&: IF T&E="4" THEN RU

N : STOP
548 STOP
SUEa: PAPER
8186 CLS

820 PRINT AT 1,.6; " "SPECTRUM SKIT
NG BY“.RAT 3.,
“;AT 6,1;"WELCOME TO SKIING.MRHE

Your ;s BT

RSE UEINE THE“‘HT 13, 1: "CURSOR K

E¥S 7O DODG
"AND FOREST
YiET 14,13

BRAT ION! *; ;8T 17 .4;"BUT BE URRNED

L7700 DL G

E586: FOR M=8 TO S@: GBEEP .©81.,M-:

=p-1: IF p=0 THEN GO T

H"_

Ki n
AT 7.8; INK 3:*
i 8T 15,86,
OR Nn=7 TO 13: PR

PRINT AT Efa.;'.-ltb.; IMN

P 4: BEEF .P1.RN: NEXT

= 1= )
2 TO S8 STEP Z2: BEEFP

F‘:RINT AT X+a,4uy+b; IMN

S0
FOR n=06 710 21: PRINT

«BL.0:

;"' AT n.24; INK 3
AT 9.10; INK ©; "GUESS

DO O YOU BaNT TO FLAY

¥. BORDER 1: INK 1

65; “©JONARTRAN YEOMANS
5.1: "URY DOUN THE COU
E THE FLAGSY:AT 12.1;
TO RERCH THE BOTTOM
AND A COLOURFULL CELE

;ET 19,85 "HAVE B LIVES

fcontinued aon next page)
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feontinued from previous pagel

EBEEF

835 PRUSE G6a0
&G0 TO S

N=-58 TO 5@8: BORDER INT
HEEEF'

848 CLS :
o8 FOR
LRMNDET) -

EXT

~BE M
+5: N

91@ CLS : PAPER 2:
928 FOR N=7v TO 13:

933 PRINT 8T 9.
; HUE HRARWVE™
NHER‘! =

940 INPUT
AGAIM Y. N
N : STORP

9568 STOFP

16
'FI'T

1808 . 51N 111 131310

11316 ,BIN 00016000

<B1.68-M: MNEXT H

INK &
PRINT HT MN,5

PAPER 7;
12,1@8;" R MI 5,

“DD YOU UANT TO PLAY
iTE: IF Te="y~

9PPE DATA EIN 020081109 ,.BIN aana;
1900, BIN 99011001 ,BIN 28211110
N 20211006 ,5IN COD21008,BIN a&

3210 DATA BIN SC0i00e8,.BIN 20916
Q0P ,BIN 00111006, 51iN O01311008.51T
N eiiliiea,BIN 21111180,8IN 1i1

S9@2e DARTH BIN OO881100

BIN 98111
10@,.5IN 91111102 .BIN @@

N BeCE1160,.EIN DOPER10e.5IN 600
2100 ,.5IN OODRD100

DRTG BIN 20111000 ,.5IN 8611t
290 ,.5IN ORO1O000,5IN 11111116,.8L
H 1013131016 .5IN 161311016, BIN OBiIG
1000 .BIN 01101160

9924 DATAR BIN 40111600 .BIN 18111
2120.5IN 1001001@.BIM 1111111@.8BL
N PO1L110G0.5IN BO111000.51IN @bl
10060 . EIM 881LIE110600

9926 DATA BIN 90110000 .BIN 20110
220 ,.BIN 1091108 ,.BEIN @211110G@,651L
N OOB1ipee.EIN COCIC0A0,BIN 1@81
o0P®,BIN 312132331

QPS8 DRATH S5.30,1.6,8,2.13,30, E 2
o5 ,36,4 .27, 39
£.22.22.5.23.30
*? 8,12

Ssaza

BEEF _-@1,NM

< RS,

IMNK
38,3,

i
-
1

THEM RU > ;I. 4.

4,17V, &

s O D RREODEENN G

’
@,
> &
5,1
1,
24
1
» 9
19
2,
9.

1111@@.B1 8.1

1

=

2,24, sa i2,4.1.3a3'8.1314,, 134HE,

13 3.1,14,5,15.14.21.,38, 1

&, i.i= & 25 3k} 303E; 5
1 7.1 ,1;15;19;24,1&,1,5

56 é

2

4

%

b

DATA 3,8.3, S: 5 5,5.,8,2,11,4
1? 5
=25.,9.25,
10,15, 13 7
1322 13.4,16,4,16,

e - &
éa 3s @ éa

_..3
’16,§u*s
ég 530, 11 1 1 123161

& 36" éé

B R, AP
éa 19.25., 11, 18,
é 8.19.10

is

1@?
é 17,.9,19

Atom squash

Robin Ager, LT T
Wimbledon,

ATOM
London SW14. “H“'}"“] ‘

HERE 15 A simple, but smooth and fast-
moving, game of squash for the Acorn Atom.
It only uses 1K of graphics memory to allow it
to Run in a small amount of memory. To
make the program even more compact, full use
of the Atom’s abbreviated commands should

be. Use the Q and R keys to control the bat up
and down the screen in order to hit the ball
against the wall. Due to the bat being curved
the ball will be deflected at steeper angles
when it hits the far top or far bottom of the
bat.

The score is kept by the line at the top of
the display, which increases until the target
score of 110 is reached. If your three balls are
used before you reach this score, the score you
have achieved will be displayed ar the end of
the game.

10 Set up arrays

20 Assembler keyboard scan

12 to 13 Set up court display

20 to 50 See if keys are being pressed
or if ball is at edge of count

60 Move ball

70 10 80 Control vertical bounce of ball

to 95 See if ball hits or missed bat
and acts accordingly and
controls horizontal bounce of
ball.

2000 1o 2030 &

5000 10 5010  End of game routines

oL LIST
IDIMPC=1),BC32:P.BE]L
2L JSRAFE?1;STYHBR RTS)]
3P.%6
45ug; D=l
1@ CLEARL

i2 GOsus 1eee

13 GOSUB 4@e0

28 IFX>=i18 GOS.d
29 LINK TOP

26 IF THB@=43 LDS.b
27 1FT#8@=33 GOS.c
3@ IF ¥{=18 GOS.e
48 1F Y)=33 GOS.f
S8 IF v{=11 GOS.%

11 X=48;Y=4@;Ge] Ha3;R=] R=Q;L=1)K=0;5=30

68 PLOT 15,X:Y WALT) Kek+H) Yo +G) PLOTIS K, Y

SRIFY yu( 5+1 JANDY{=( S+4 )T. LETH=3; 2=8GN( G )i L=1  G=LXZ;R=R+1 R,
91 IFY=S ORYs(S+5)THENLETH=3;Z=SGN(G)iL=2; Gulx2; R=R+1 )R,
92 A=A+l IF RA=4G,20280

83 PLOTLS.X.Y

94 X=18,Y=A,R.%43) Y=Y+11)H=3
95 FOR T=1T015@@;NEXTT;G0OS. 1888;R.

18@dH=-3; R,

208bPLOT 15,0,5;PLOT1S,0,(5+1);5=5+2,; MOVED, S1DRAK D,<{S5+5)

2BlR,

30@cPLOTLS, D, ¢ S+5)PLOT1S, D, S+4 ) S=5-2 MOVED . S) DRAWD , (S+5)

381 R.

L0998 MOVEL®, 35 0RAN1 19,55, DRAW119, 9:DRAH1G, 3 RETURN
2008 P.%$12,P."GRME OVER";P.’,P."YOU SCORED "R

m”.iﬁ

2818 INPUT"PLAY RAGRINCY~/H)"8B

2020 IF $B="Y"THENRUN
203BEND

65 GOTO 28 4882 MOVEL®,39,DRAWL 1S, 55 RETURN
7002=S0HC G )x-1)G=LX2 IR, 5P@3 P.®12)P,"HELL DDME YOU REACHED THE MAX."‘"SCORE OF 118"
BRf2Z=SCNC G )¥-1:G=L3¥2)R. =aip GOTO 2012
89ePLOT13,( 18+R ), 57 IFR=118G. 5802
S k 32761 *KEY4AUTO Enter your Note that you do not have to use quotes
oft ey starting line and | when assigning keys. Save this, preferably on a
increment

Robert Rancans,

London SW1. BBL

THE USER-DEFINABLE keys on the BBC Micro
can be used ro implement useful functions
during every programming session by
employing this short program.

To start, use the 11 highest line numbers the
operating system will allow — 32757-32767 —
and assign the desired command to each key
thus:

32757 *KEYOL.|M

32758 "KEY1VDU14|M Page mode on
32759 *KEY2VDU15|M Page mode off
32760 *KEY3CLSM Clear screen

14 YOUR COMPUTER, NOVEMBER 1982

32762 *KEYSRENUMBER|M
32763 "KEYEMODE?|M
32764 *KEYTREM

32765 *KEYB"CAT|M More convanient
as it combines
CAT with a
motor-on facility
far rewinding
tapes, press
Escape 1o cancel
32766 *KEY9RUNIM
32767 *KEY100LD|ML.|M To get out of
tricky situations
when Escape i1s
treated as an
arror

new tape so you can locate it easily. To check
the operation of the program press Break twice
quickly, rewind the tape and Chain “Soft-
keys” or whatever you have called it. Now
type New and start entering your mamn pro-
gram, making use of the soft keys. Do not
press the Break key before typing New as, for
some odd reason, the first line number of the
soft-key program will then appear on the
screen as line 245.

The commands will remain active after
pressing Break once. To enter a new program
without clearing the soft keys, type New —
obviously you must not use the highest line
numbers in your main program.



Pascal functions

D M Woolley, — —
Hathersage, MZEB DK,
Derbyshire.

UsERS OF SHARP MZ-80K Pascal are probably
missing the Set/Reset graphics functions pro-
vided by the Basic. This assembly-language
program fills that gap. Those with less than

SOFTWARE FILE

priately. Here are the instructions:

ESCFAA : reserve space for routine

aQ/ ; return to monitor

LOAD etc. ; load routine from tape and control
returns to Pascal

Set X,Y can now be accessed by Call (-12373)
XY and Reset X,Y by Call(-12356)%,Y.

It is probably best to incorporate these in
procedures to aid clarity and to allow X and Y
to be constants, thus:

Procedure Set (X,Y: Integer);

CALL {(-12373] X.Y
END;

An casier way of converting hexadecimal
addresses greater than $8000 to decimal (2's
complement) than shown in the Pascal manual
is to first convert the hexadecimal directly into
decimal, and then to subtract 65536.

Users of Basic SP-5025 may be interested in
INFP# port, variable and QUT# port, data.
These are not in the manual and are the /O

48K will have o adjust the origin appro- BEGIN port equivalents of Peek and Poke.

1 THE SR " + IS CFCE 1608 b D.8 JPIMEL 15 @@

2 L SE‘F/RE‘SET - 36 CFD@ 188E JR  RDDRES

I = MZ-80K HI-RES GRAPHICS - I CFD2 1682 YEUEN! b b2 IPIXEL IS M

4 S M. WOOLLEY 23-7.82 * e CFD4 188A JR  ACDRES

5 ; ey 3% CFD% CB4l HEUEN: BIT &E p1S Y EVEN 7

& H 48 CFD9 2824 JR  MZ.YODD 180, JUMP

7 ORG BCFASH 41 CFDA 1601 e 0.1 FPIXEL IS5 M1

8 CFAG8 C39212 JP 1280H 1E0TO FRSCAL 42 CFDC 1882 JR  ADDRES

9 CFAB EI SET: PUSH HL }SAVE ¥ 43 CFDE 1684 YODD: Lo D4 IPIMEL IS B

18 CFRC DS PUSH DE FSAVE ¥ &4 iCALCULATE SCREEN CO-ORDS

11 CFRD CDCeCF CALL COMMON JCOMRON ROUTINE 45 CFE® CBID RDDRES! SRL L b<2 TO GET HEW
12 CFE@ 3885 JE ML RDPML $YES. RDD PIKEL 46 CFEZ CBIB SR E 1 2uuanansMEM ¥
13 CFe2 78 Lb A:B JGET PIXEL 47 FCALCULATE SCREEM ADDRESS

14 CFB3 CEFB ACD R, 248 1GEM MEW CHAR 48 CFE4 97 SUB A }ZERD RCC

15 CFBS 1801 JR  RETURM FRETURN 4% CFES o608 L e.e FLOOP COUNTER
16 CFBY Be ADFXLE OR B }GEN NEMW CHAR =0 CFEV BEZB Lt C.,42 IMULTIPLICAND
17 CFB8 77 RETURN: LD ¢HL):AR 1PLOT 21 CFE9 CB42 MLTPLY: BIT ©.E

18 CFB9 D1 FOP CE IRESTORE Y J¢ CFEB 2881 JR 2, SKIPRD JSKIP RDDITION
19 CFBA El POP ML IRESTORE X - LFED 81 RO A.C

Z8 CFp8 9 RET 54 CFEE CB3IF SKIPRD: SRL A

21 CFBC ES RESET: PUSH HL 1SAUE X 55 CFFe CBIB = E

22 CFBD DS FUSH DE ISAVE v 56 CFF2 1BFS DJNZ MLTPLY

23 CFBE CDCECF CALL COMMON §COMMON ROUTINE 57 CFF4 4F b CA

24 CFC1 I8FS JR  CsRETURN 1HO: RETURN 58 CFFS 42 LD  B.D

25 CFCI A8 MOR B PREMOVE PIMEL 53 CFFE 51 W b.C 1DE=ve40
26 CFC4 18F2 JR  RETURM IRETURN @ CFF7 19 RDD HL.DE PHL=Yd @+
2r ¥ 61 CFFB l1eece LD DE,B0OORSH 1BRSE ADDRESS
8 1 COMMON ROUT INEws &2 CFFE 19 ADD HL.DE 1=SCREEN RDDRESS
E :tﬂ.ELLﬂIE PIXEL g CFFC 7E A CHAR

LD  RA.<HL)

3 CFCe CB4S COMMON! BIT 8.L 115 ¥ EVEN &3 CFFD FEF@ P EMH‘ :gﬁ;ﬁﬂmﬂ T
32 CFC8 288C JR  Z.HMEVEM }YES, JUMP &6 CFFF C32 RET

I3 CFCA CB4X BIT &.E P18 ¥ EVEN ? 67 END
34 CFCC ZB04 JrR  Z.YEUEH IYES, JUMP

Graph screen

K @G Stalfer, J *
Birkenhead, S =20
Merseyside. | ﬂ““' J‘)

THE GRAPH-PLOTTING procedure for the
Vic-20 published in April's Your Computer
produces a graph whose size is limited by the
need to cover the whole area of the graph with
high-resolution graphics. Here are two pro-
grams that overcome this difficulty and pro-
duce screen-size graphs.

The first program uses instructions given in
Your Compurer October 1981. These prepare

the computer to use high-resolution, user-
defined graphics. It also defines the character
for axes.

This program, having been Run and
Cleared from the computer by typing New,
makes way for the graph-drawing program. It
produces screen-size graphs by defining new
characters only wher the line or curve passes
through a screen location. Thus most of the
screen is filled by blank characters.

The desired functions can be inserted at line
240 as Y =1{x). On Running the program, four
input parameters must be given: first, XL —
value of X where the plotting of the curve
starts; second, XH — value of X where the

plotting of the curve ends; third, XM — value
of X ar the edge of the screen; fourth, YM —
value of Y at the edge of the screen.

For XM>»XH, XM>XL, and XH>XL. care
must be taken to avoid trying 1o plot impos-
sible points, for example, v"~1 or 1/0.

No compensation is made in the program for
the fact that, due to the shape of the screen,
nunits in the y direction are shorter than
n units in the x direction.

I have used this program to draw many dif-
ferent functions on the screen and hope that
you find it of interest. I am uncertain as to why
what should be one-bit dots on the screen
appear as short lines.

= FORI=61rcTUr13:
& POKEI.8:HEKTI

i@
=
=8
46
26
&8
ra
=8
el

FORI=BTOY
FCIx=2Tivy-12
HE=TI
FORI=1TOSEE
FORKEYeya+1, 131
FOKEZ2395+1. 8
HEXTI
FORI=1TOZZ

IMPUT =L =H. =M. YH

188 POREYeI1+22%1 .,

118 FPOEKEYS
1268 HEXTI
138 POKEY3S
148 CDO=08
178
128
136

S=INTH
HP=KL¥

288 C=743
218 D=INT(

228
238 RK=rL+(
122

G=11.YM:0GG

2o+ INTCK
FORI=ATOS

21+1.12%9
128
=5%G

CrH-sL I ¥SE
11-°8M

ey
.-‘.

o s -1

£ Fl ‘-j

CRP-INTC(xP22¥&80-1

[ #=M"250

fcontinued on page 108/
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let the
DRAGON 32
fire your
imagination. . .

for only £199.50

Plus £5 Post & Packing

No other computer offers
you all these features
at any price . . .

32K RAM MEMORY

PROFESSIONAL STANDARD KEYBOARD
1 YEAR WARRANTY

9 DISPLAY COLOURS

5 DISPLAY RESOLUTIONS
EXCEPTIONAL GRAPHICS CONTROL

5 OCTAVE SOUND GENERATOR

DIRECT MUSIC COMMANDS

REAL-TIME CLOCK/TIMER

MICROSOFT EXTENDED COLOUR BASIC
PLUG-IN CARTRIDGES AVAILABLE
CENTRONICS PARALLEL PRINTER PORT
SOCKETS FOR JOYSTICKS

SOCKETS FOR FULL CASSETTE CONTROL
EXCELLENT CASSETTE FILE HANDLING
COMBINED AUDIO/DATA INPUT FACILITY
AUDIO OUTPUT VIAT.V.

EXPANDABLE TO 64K RAM

POWERFUL 6809E MICROPROCESSOR
FREE 160 PAGE TRAINING MANUAL
BRITISH MADE

Auvailable now from:

ComsServe

98 TAVISTOCK STREET, BEDFORD MK40 2RX.
TELEPHONE: BEDFORD (0234) 216749

0090000 OGPOOOOOOIONOONPOOOS

ANDNOW
Spectrum workstation

£16.00

plus £2 postage

Following the success of our ZX81 plinth we have introduced a
workstation for the Spectrum. This stylish ABS plinth raises and
tilts the TV for better viewing whilst angling the Spectrum and
making typing easier. The PSU is hidden underneath, the printer
and cassette may still be used, and a matching,stackable unit for
Microdrives will be available.

Peter Furlong Products, Unit 5, South Coast Road Indusirial Estate,

Peatehaven, Sussex BND BNA. Tel (07974) B1637.

e —

You waited long enough for your Spectrum!
Wait no longer for . . .

SPECTRUM
STORM-FIGHTERS

. explosive machine code space action

They come from deepest space.

An alien fleet whose skill is matched only by its ruthlessnaess.
They hide and manoeuvre in the cover of asteroid clouds . . .
showers of cosmic rubble that spell death on collision to the
commander of the lone space ship that protects Earth.

You are that commander

In one of the toughest challenges the Sinclair Spectrum can offer
your mission is to destroy the aliens and avoid the asteroids before
they destroy you.

Your weapon is a twin firing laser canon. Double bolts of pure
energy that mean instant annihilation 1o on-target aliens. Its
| responsive. Its fast. But only as fast as you are.

| Put yourself at the contrals. On the thrilling edge of adventure . . .
the STORM-FIGHTERS await you.

All machine code action . . . full colour graphics . . . full sound
sync . . . progressiva difficulty . . . comprehensive scoring . . . high
valug mother-ship . . . runs automatically on both 16K and 48K
models:

Avallable on quality cassette atom £4.95 (post free in U.K.)
from

John Prince
29 Brook Avenue, Levenshulme,
Manchester, M19 3DQ
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TR TR O ET T A (Y EEYC TR W‘“
AARDVARK SOFTWARE
PRESENTS: THE

% 1%553
LZ

EF‘LF‘E'

. the reason the BBC was delayed!! For only £5, the
most complete arcade game yet for the 12K Atom,
featuring: one/two player games; progressive hi-score;
animated score-table, and theme-tune; full colour
Mode 4a bit-wise graphics; and for the first time —

INTERNAL/EXTERNAL SOUND OPTIONS!

That's right! You can put the sound through the stereo!!
“Makes Astrobirds look like a bunch of geriatrics™.
A.C.D., Leeds Orders despatched first-class same day.
Supplied on high-quality cassettee, with full documentation
Mail order only. Cheques made payable to:
Aardvark Software
189 Ardleigh Green Road, Hornchurch, Essex

IIIIHIIHIlIlIHIIIlIIIIHHIIIIIIIIIIIHIIIlll|I1IIIIHIII|IIIlIIlIlIIlIIiIII|Il||IIIIHIIIIlIIIlIHI[-';

IIIIHIIITIIEIIIIII'IIIlIIIIiIiI'II’IIHIIII!HIIIIIIIIIlIIIlII!IiI|I1II|Il|IIIIIIIHHIEHHIIIHIIIIIIIIIIIIIIIIIIIIIIIHILIIIIII’IIIIIIIIIIIIIIII|II||IIlIrn

_HIIIHIiII|IIlIIiIIIII'IIIIII|II'IIIIIIIIIIiIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIlIIIIIIIIIIIiIII||III|I1|IIIiIIIIIHIIIIIHIIIllHlllHiIlIlllIII

srnmm 48 X8
HIIW'

epsanss
% 4 DIVISIONS = F.A. CUP *

PROMOTION & RELEGA-

TION + TRANSFER MARKET
* TEAM SELECTION * SAVE
GAME FACILITY  LEAGUE
TABLE +* AND MUCH MOREI

I received F.M. about 10 days sgo, and
have piayed about 23 howrs 10 far — ad-
diictive iz the opearetive word —
D. BLAIR, FIFE
I think your peme lz fabulows sfnce
riarting with Port Vale in the dth Divi-
mon, being promoted, winning the F.A.
Cup, and being promoted spain o the
2nd Division. —
C. DICKENSON, CANTERBURY

Ill“ll"ll""llnllllllunlllhll'l"llllIIIIHHHII"IIIIIIIHI

ALSO AVAILADLE AT BOORSTORES & COM
BUTER SHOPE inCLUDiNG BUERER Mi D
SHOF & MICROWARE 1D GRAPHICS ONLY
INCLUDED N SPFECTRUM VERSION

HARDWARE REQUIRED

Ir ty bought your F.M. program and
Spectrum TRSBO/ wai vary pleased indeed. | found it very
48K RAM Video Genie good value for money snd played it aif

day the day it srrived — | own a ZX81
Ixal LEVEL Il which is pow only used for F.M.—
16K RAM 16K RAM Yours addicted, M. FRAMPTON,

CANVEY ISLAND
{ feit chat | hed to write and congretulste
you on your propram F.M. | found the
game vary compalling and axciting, real:
Iy just like the real thing — keep vp the
good work and simnosrd —
N. LAWRENCE, FULHAM
ORIGINALS CAN BF SEFN ON REQUEST

To Ovder sand Chlﬂul-'r.ﬂ. £7.958 made
payable to.—

ADDICTIVE GAMES

at: Dept. Y.C. P.O. Box 278
CONNIBURROW,

MILTON KEYNES MK14 TNE

PLFASE STATE COMPUTER
LT T T T TR R TR T

wAFENIANNRR AN NI O RN ENRAPRRR RN pEED

&
=]
E

hot stuff!
DRAGON 32

£199.50

Plus £5 Post & Packing

for only

I have a burning desire for the
DRAGON 32 — Please send me:

LI DRAGON 32 COMPUTER - £199.50

DRAGON PLUG-IN SOFTWARE

] Berserk - £19.95 [ Ghost Attack - £24.95
[ 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 Selection2 - £7.95
(1 Quest - £7.95 (] Graphic Animator - £7.95
[ ] 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)

*Please debit my Barclaycard/Access account with
I enclose Cheque/P.O. for £

*Delote sz applicable
oy s S B Sy S S

ComsServe

98 TAVISTOCK STREET, BEDFORD MK40 2RX.
TELEPHONE: BEDFORD (0234) 216749
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SOFTWARE FILE

1818 Z=FEEK{F>

1638 IFZ-131G0TO1858

1832 K=2:Z2=132+C0:CO=C0+1
1833 IFZ=121G0TO1A548

1624 FORJ=@GTO?

1835 POKECS1Z0+2%2+0) . FEEE
[S1204+0%E+T) tHEXTT
E=IHT{(Y-IHTCY22%3>

{continued from page 105)

248 Y=xT159-5

228 Y=Y¥0G

278 IFI=ATHEHNY1=Y

288 L=D+1

298 IFD>YTHEMC=C+1 : D=8
295 IF11<ABSCY 2GOTOZE8

288 GOSUE1laaa 1656

ol MEXTI
466
418 FEIHT"J" ‘EHLD

1868 P=C-ZZ#INTIY)

GETA#: IFA$=""THEH48Q

186d
lara
1456
1638

ce=al127+5%°-E
FOKEZZ . FEEK
POKEP.Z
FETLEH

—_

S dORF O

Line drawing

Richard Matthews,
Harlow,
Essex.

EXTENDED BASIC on the Texas TI199/4A
computer is casy to use and has many facil-
ities, including sprites. However, one useful
facility is lacking: the ability to draw high-
resolution lines from point to point on the
screen. The program described here allows
high-resolution line drawing and is based on
the computer’s ability to redefine characters.

An important feature of Extended Basic is
subroutines that can be called by name at any
point in a program. The line-drawing program
is written as onec of these subroutines so that it
can be attached to the end of other programs.
The routine may be called at any time by the
statement Call Plor RW,CL,RW1,CL1,CT.
This would allow a line to be drawn from
position RW, row, CL, column, to position
RW1, row, CL1, column. The Texas screen
has a resolution of 256 by 192 pixels and in
this routine screen position 1,1 is in the top
left-hand corner.

In simulating a line-drawing function it is
necessary to redefine the character allocated to
a screen position before each new pixel of a
line is plotted. Each character consists of an
eight-by-eight matrix of pixels and the
character must be redefined to include the
newly-plotted point while preserving the exist-

ing pattern of that character. Another limita-
tion is the limited number of characters that
are available for redefinition. In order 1o
preserve the existing ASCII character set for
text it is necessary to start at ASC-96, so this
routine should only be used for certain
plotting tasks. It is an excellent means of
drawing line graphs.

The variable CT in the Call Plot starement
is to indicate where within the character set
you wish the characters to be redefined. In the
example shown, the starting place is ASC-96
and thus CT has the value 96. When 48
characters have been used there are no more
available characters to redefine, and so line
275 instructs the program to start again at
ASC-96. If more characters are required then
CT could be altered 10 33, but then the
standard ASCII character set will be over-
written. The variable CT need only be set
once at the beginning of the program.

Lines 100 to 160 are not part of the line-
drawing routine, but are included to show
how a line can be plotted. In this example, a
line would be drawn from screen position
2,20 to position 7, 60. The line-drawing
routine is called from line 130. Line 190
assigns values to array Bin.

The process for calculating the path to be
taken by the line is shown in lines 210 and
240. Line 250 calculates the character position
on the screen that contains the pixel which is
being plotted. The Texas screen has a
character size of 32 by 24.

Line 260 calculates the position within the

character of the pixel that is being plotred.
Call GChar in line 270 finds out which
character already occupies this position on the
screen. [f that screen position has not yet been
used then the ASC value of 32 is returned and
this indicates that a new character must be
assigned to this position and so CT is incre-
mented by 1. Line 275 checks to see if all the
available characters in the character set have
been used.

The Call CharPat statement in line 280 —
the CharPat sub-program is built into
Extended Basic and returns a string that
identifics the partern of a character code —
creates in variable x the patwtern of the
character code found at the screen position
already identified.

Lines 290 to 330 modify the character code
to allow for the new point that has been
plotted. Line 290 identifies the position within
the string identified -in line 280 of the hexa-
decimal value that must be modified. Lines
300 to 320 convert this hexadecimal value 1o a
decimal value and the logical operator Or is
used in line 310 to redefine the plotted point
while preserving the existing pattern of the
character.

After conversion back into hexadecimal the
string X in line 330 is updated to allow for the
change and the new modified character is
created and displayed in line 335. The For-
Next loop continues untl all the poims
making up a line have been plotted and then
control passes back to the main program by
way of line 340.

&8 REM R.MATTHEMWS
78 REM Tx SOFTHWARE
88 REM LINE PLOTTER
80 REM #¥EEkkrees
166 CT=%9&

116 CALL CLERR

126 READ RW,CL.RW1.,CL1
136
146
156
ie@
ira
156
156
218
248

STOF

DATA 2.26.7.68

END

REM ###fdiisss

SUB PLOTCRMW.CL.RM1.CL
BINC12,BINCS)=8 :: EI
X1=RW1-RW :: Y1=CL1-C
FOR I=1 TO 21 :: G=G+

(TI92-4R EXTENDED BARASIC>

CALL FLOT(RW.CL,RW1.CL1.CT?

1.CT>
H{Z>,BIN(G6)=4
L :: Z1=MAX(ABS(X1),ABSC(Y1)>)
X1/21 -: H=H+Y1/Z21 ::

! BINC3),BINC?)=2
RU=INT¢G)

¢+ BINC4),BINC8>=1
G=RMW :: H=CL
. CL=INT<H>
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SOFTWARE FILE

258 CHEW=INT(REW/2.81+1> :: CHCL=IMTCCLA/8,81+1>
268 PIXRH=RW-{{CHRM-1>%¥8)> :: PIXCL=CL-({CHCL-13)%¥8)
278 CALL GCHAR<CHRMW.CHCL.CH» ::IF CH=32 THEN CH=CT ::CT=CT+1 ::CALL CHRRCCH."">
273 IF CT=144 THEN CT=5&
288 CHALL CHARPAT(CH. x$>
298 PS=INTCC((PIXRW=-1>¥3+PIXCL>/4.0681)>+]1 ::CD=ASCC(SEGF{XF.PS.1))
288 IF CD<&S THEN DEC=CD-42 ELSE DEC=CI-55
2168 DEC=EINCPIXCL> OR DEC
228 IF DEC>2 THEHN CD=DEC+55 ELSE CD=DEC+4£&
3368 K$=SEGH(R#,1.F5-1)&CHREF(CIXESEGF{R$,F5+1.162
335 CALL CHARR<CH.x®$>» :: CALL HCHARC(CHRWM.CHCL .CH> NEXT I
248 SUEEND
358 REM $¥dckdokkids
RERDY.
i the background colour using CHR3$(157 roduces the control for the s of the train,
ChUﬁ-ChUﬁ which pn:;g;?zces a solid line 015 colour :{trnsg llame-s 140, 190, 270, 320. Th?;?}ai[iun of the
the screen for the blue of the sky and green of | train is then plotted using the routine at lines
G E Malpas, the fields. Line 90 calls a routine to draw | 360-430. Lines 370 and 380 plot a solid line of
Little Stoke, clouds in the sky, lines 480-520, and produces | colour across the screen producing the anim-
Bristol. between one and eight clouds in random | ated effect. Lines 390 and 400 plot the train

positions in the sky. This creates a different

THIS PROGRAM produces a piece of computer-
generated animation for the BBC Micro and
shows the use of both colour and block
graphics in the teletext mode — as featured in
June’s Your Computer.

Lines 10-80 initialise the program and plot

pictures each time the program is run. Line
100 calls a similar routine to draw a hut on the
screen.

The main body of the program, lines
100-330, produces the sound effects for the

train as it passes across the screen and also

itself in red, and then line 420 will produce
puffs of smoke from the train at various
positions across the screen using the routine
ProcChuf.

The overall effect is a very colourful and
amusing program. Ihe reader could try
adding further items to the scene.

5 REM ANIMATED TRAIN 39@  SOUND 8.-15,180.L
i@ MODE 7 318 SOUND @.@,108,1/2

2a cC =3 32 C=C + 8.29:FROCTRRINLC

38 FORX =1 TO 1@ 338 NEXT L

48  PRINT CHR$(&84> CHR$(157) 348 PRINT TRE(38.24);

S8 NEXT X 358 END

68 FOR % = 11 TO 23 368  DEFPROCTRAINCC)

7@  PRINT CHR$(&82> CHR$¢1S7> 378 PRINT TAB(@.15) CHR$(&52)

880  NEXT X 380 PRINT TRE(@.,16)

38  PROCCLOUDS 398 PRINT TAB{(C.15)

166  PROCHUT 488  PRINT TABLC,16)

118 FOR L = 26 TO 2 STEP -1 418 IC = INTC(C)

126 SOUND @,-15,168,L 428 IF IC =5 OR IC =

13@  SOUND @.8,108,L/2 OR IC = 25 OR IC = 30 OR IC =
148 C = C + 08.25:PROCTRAIN(CY OR IC = 32 THEN PROCCHUFF(C)
156 NEXT L 430  ENDFROC

168 FORL =1 TO 4@ 448  DEFPROCCHUFF(C)

176  SOUND @,-15,1088,2 458 PRINT TAB(@,14) CHR$(&82) CHR$(157)
1586  SOUND @.6,108,2 468  PRINT TAB(C+1,14) CHR$(&37)"e"
198 = C + 0.25:PROCTRAINCCY 478  ENDPROC

260 HNEXT L 486  DEFPROCCLOUDS

21®  SOUND 1,-15,15@,20 458 FOR @ = 1 TO RND(E)

2@  SOUND 1,0,108,1@ 560

238  SOUND 1,-15,150,20 516  NEXT @

248 FOR L = 1 TO 4@ 528 ENDPROC

258 SOUND @,-15, 188, 2 538 PROCCHUT

260 SOUND B8,@,188@,2 S48 FRINT TABC38,11) CHR$C&31)"xt"
278 C = C + @,25:PROCTRAINCCY S5SS@ PRINT TABC3@,12) CHR$CLIZI"/ /M
280  MNEXT L S68  ENDPROC

296 FORL =2 TD 20

CHR$(&82) CHR$C(137)
CHR$<(&91) "ket"
CHR$<&91 ) "o/ 2"

PRINT TAB(RNDC3G) + 3.RHD(2)>)> CHR$(&I7I"NZFL"

CHRF(1372

18 OK IC = 19
&

Lissajous effect

Stephen K Wilson,
Oakes,
Huddersfield.

WHEN TWO sets of waves produce a geo-
metrical shape a Lissajous figure is created.
This program simulates this effect as pro-
duced on an oscilloscope screen. With the
instrument’s time-base off, one oscillating

signal is connected to the X plate and one to
the Y plate. If the frequencies of these signals
are in a simple ratio a recognised symmetrical
figure is formed. In physics these figures are
used for determination of an unknown frequ-
ency through comparison with a known one.
The nature of the figure depends on the path
difference between the signals. With the
simplest of all ratios — 1:1 — the figure is a
sloping line with a path difference of 0 rads, a
sloping ellipse with a path difference of one

quarter of the rads, and a circle with a path
difference of half of n.

In this simulation the user is asked to input
the ratio of frequencies in lowest terms, and
the path difference between the signals — X
signal leading Y signal — as a fraction of m.
The computer calculates and draws the figure.

The program will run on either BEC model,
though those with model Bs would wish to
alter line 15 to run it in mode zero for greater

fcontinued on next page)
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(continued from previous page)

resolution. Those with greater patience and a
greater desire for accuracy might wish to
reduce the Step command at line 100.

SOFTWARE FiILE

With a view to converting to other Basic
dialects it is worth mentioning that @% is a
formatting feature which displays all figures to
two decimal places. The VDU 28 call defines a

text window at top-centre screen which is
cleared by the VDU 12 call and cancelled with
VDU 26, line 95. "FX 15,0 clears the key-
board buffer, line 25.

) REM: LISSATOUS FIGURES bw S.MWILSOH
15 MODE4: @Bi=131594:PROCDISPLAY

28 FROCFLOT

&5 *FX15.8

s RE=LEFTS(RF. 1) IFRAS= "Y* THEN GOTO 13
48 @ = 2579: CLS: EMD
45 DEFPROCDISPLAY

difference (fraction of FI) “.FD
&5 VU2

28 FRINT TRAB(E.30)"Do wou wish to re=run = ' [NPFUTAS

56 PRINT TRB(S.1)"LISSRJOUS FIGURES" IFRINT TAB(S,Z)STRINGE(13."
L] VIUZE. 0. 7. 39,4 THPUT TAR(4 ) "M=plate sipnal frémmnce ".KXF
&0 INPUT TRECS)"Y=plate siond | fremupncy “.YF ' INFUT TABCZ)"Fath

IF PIO=i THEN PD = PD - INTCPD)

MOVESRD, 250 DEAKSED. 250 - DRAHEDE, 7 od - DRAKZRD 750 - DRRHI0D, 250
PRINT TAB{S5)"Eatioc of fresusncies ",KF."

IF A = ~F] THEN NMOVE 0. %Y ELSE DRAM 0L YY

e
s EHDPROC
=" ) DEFPROCPLOT
g
%0

"Fath diféerence " PDeP]:"
“n YDL2E
18 FOR A = -PI TO PI STEP 0.81
188 WK = ZSEeSINCREF + PDePI) + 538
Hg v = 2SONSINCANYE) + 580
11
128  HEXT
12%  ENDPROC

=.¥F:FRINT TABLE)
rad i ang®

Program name

Alan Went,
Colchester, ZX=S1]
Essex.

EVERYONE MUST at some time have recorded
a program on tape and forgotten to label the
cassetre. To find out what the program is, it
must be loaded, which on the ZX-81 with a
full 16K program can take 10 minutes. This
routine, which takes up about 90 bytes, will
read the name that you gave the program, in a
few seconds, without loading it, and without
destroying the existing program.

The routine is a modified version of the ZX
ROM Load routine, but whereas the ROM
only uses the name 1o compare the program on
tape against the program name given after
Load. I have modified it to print the name on
the screen.

Line 1 consists of a Rem line containing 74
characters into which Lines 10 to 70 Poke the
machine-code routine. After running the pro-
gram as listed Lines 10 to 70 should be deleted
and Line 10 added:

10 RAND USR 16514

To use the routine start the tape-player then
Run. The normal waiting-to-load pattern will

appear on the screen. A few seconds after the
program load patterns appear, the program
will stop with the program name on the
screen.
It is advisable 1o keep the name as short as
possible but up to 90 charactérs can be used.
Note that Line 10 in machine-code loader is:
10 LET A$ = “CDZ30FCDB8A4018FBOED106003
E/FDBFED3FF1FD2A2031717381110F1F1CD
BA4DCBTAT92001D71730F4181DDE1E34061
A1TDDBFE17CB7B7B3BF510FSD12004FEDG3
OC83FCB1130C3CaC9s”

After running the program as listed, replace
Lines 10 to 70 with:
10 RAND USR 16514

1 REM LN
==
i LET LET

POKE /15TRS 2 L=

77LN @RMND s CLS :
EETURN PEEH CUOPY 3RB> 5™z2z35) 7
L MNORCS 774® NOT #K
RETURN RACS

PTS PRINT I PRINT SEMN 43
PTRCOS ZALCS IKITAN TAaN
ia

LET AS="CDRIOrCOE8R4818FEBEQ
18588 3E/rDBreC3FFAFDER2R31I7IT73OL
AiBFAFICoER4 BB TRVEE0B1D 7173841
BiLOSIFS4RbiRInDBFELIT7CEB7B7B38F 51

RETURN

B Y @FSDI2DR4FESES3BC83FCB1138C3C2C9S

2@ LET X=16514
3@ IF Ag="3" _
3 12590“5 X,16*C0ODE Rs+CODE AS(Z

S@ LET X=X3+1
=SS PRINT RS«
58 LET RAs=R5i{3 TO i
T GO0TOo 38

THEN STOP

g LS e 4 e -

Spiral clear

Gary Nugent, i

Churchtown, Yot
|

Dublin, Eire. =5
SPIRAL CLS was written for a 16K ZX-81. It
clears a 22 by 32 screen. The screen is first

filled by a spiral of inverse spaces, and then by
a spiral of spaces. The screen is then ready for

output, the Print position having been reset to
0,0.

The routine is in machine code and is 91
bytes long. It should be entered into a line 1
Rem statement using any of the hexadecimal
loaders that have been in previous issues of
Your Computer. The code is not relocatable.
Should you wish to move ir, all the Call
addresses will have to be changed.

This is a novel way to clear the screen and is

faster than the system CLS when large
amounts of memory and Scroll are in use.
Poking address 16599 with a value less than
192 increases the speed of the spirals. A larger
value decreases the speed. To make the
routine clear a 24 by 32 screen, do as direct

commands:
POKE 16535,23 (21 for 22 = 32 screen)
POKE 16575,9 (11 for 22 x 32 screen)

The routine is called by Rand USR 16514.

3E 8@ LD RA.50 2B LOOF 3 DEC HL

oD 93 49 CALL SPIRAL 7 LD (HL?! .HA

2E e LD RA,00 D DS 4@ CRLL PARUSE
cCD 93 4@ CaLL SPIRAL is BEC D

21 28 A& LD BC.O000 22 Fa JR NZ,.LDDP =
ch F5 @8 CALL PRINT AT =10 LD E.A

<9 RET 73 LR A.B

2A @C 48 SPIRARL LD HL., (D-FILE)} FE eB CP @B

®E 1S LD C.is c8 RET Z

A5 28 LD B,2oO +E LD ALE

=3 ] RGARAIN LD BB as DEC B

23 LDOP 1 INC HL 59 LE EiC

e LD {(HLY .A E 3 PUSH EBC

D DS 4@ CRLL FPRUSE 21 21 LD BC.a821
15 DEC D EC 42 o0 4 2BC HL . BC

28 F=a JR NZ.LDOP 1 7 LD (HL? LA

as DEC B CD DE 4@ CRLL PRUSE
59 LD E5C 1D DEC E

cE PUSH BLC =28 F7 JE NZ.LDOP 4
21 21 a2 LD BC.,@021 cl POP BC

as Lo 2 =BLD HL . BC ac DECD C

77 LD (HL) .A 18 CS JdR AGAIN

Cp DS 4@ CALL PRUSE FS5 PRUSE PUSH AF

1D DEC F 3E Ce LD A,.Ca

22 Fs JR NZLLOOFP 2 a0 LOOP 5 DEC A

cC1 o BC =@ FD JR NZ.LOOF S
a0 DEC C Fi POF AF

50 LD D.B ca RET
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Double-height

FPaul Evans,
Clapton-in-Gerdano, 2P
e SIEECTRUM|

THIS PROGRAM produces double-height
characters from a 48K Spectrum.

Line 5 changes RAMrop to reserve memory
for the new character sets. There are two new
sets, one for the top half of each character, and
one for the bottom half.

Lines 10 to 110 load the two character sets
above RAMtop. This part of the program only
needs to be run when the program is loaded: it
does not have to be run each time a double-
height character is printed.

Lines 9800 to 9920 print out text contained
in a% in double-height characters. Note that a$
should contain only ASCII characters, i.e.,
those with a value less than 128.

If you own a 16K Spectrum the following
changes have to be made: 63830 in line 5 has
to be altered 1o 31062; 63831 in lines 100 and
9820 changes to 31063; and 64599 in line 9830
changes to 31831. To print the text loaded
into a$ type Gosub 9800.

I have discovered that the command
Open# 2,“p" causes all text created by a Print
statement or List command to be diverted
from the TV screen to the printer. Sometimes
this is more useful than keying LPrint to use
the printer. The statement Close# 2 makes
things revert to normal.

SOFTWARE FILE

i REM =x3

£=156816: GG
9868 GO TO SSae
hars -256)

} -1
9928 RETURN

ooudbtie hesghi 333
S CLERR S3a3a

18 FOR x=2 TO =SS

28 FOR c=2 T 3

S8 POKE FMN a8} ,FM bidd)

48 POKE FHN ati} ,FN bit2

S8 POKE FMN S Ii753: .FMN bisl

680 POKE FM 37859} . FN btil

78 NEXT <

S0 NEXT x

o8 STOoP

188 DEF FN S {Zl =323 C+X 2285832232

113}EEF FN iz} =FPEEK 1115835y 3T
+ESE
S888@ DIHN PR i32)
89810 LET ps=23%
9820 LET Chars=8S3831: GG s ooR
3a06 ibT £ s

Chars=645890: O S8 oo

8: PRINT

PS
9840 IF LEN as<=32
SUES ao@@d: RETURN
9858 LET as$=as$i33 7O 13
9988 POKE 23888, chasrs-25832INT i<

9818 POKE 236&7, ( INT

THEN LEY char

fChare 25812

Magic circle

Stephen Skinner,
Billingham,

} s T '.. ]
Cleveland. ! FEi

THiIs PROGRAM for the standard 32K Dragon
demonstrates the use of the circle command.
Four circles are drawn, each at a 90° displace-
ment. In turn, each radius of the four circles
decreases by a small amount until they form
point. Sound is also included to add a bit of
sparkle to the demonstration.

39 A=1235:B=255:PMODE4 .1
40 PCLS:SCREEN1.1:X=211
58 Y=96:R=443:X1=44

68 Y1=96:R1=43:¥2=128
78 Y2=43:R2=43:X¥3=128
88 Y3=1439:R3=43

98 CIRCLE (X.Y¥).R

168 CIRCLE (X1.Y1).R1
118 SOUND A.1:A=A+2
115 SOUND A+1.1

128 CIRCLE (X2.Y2).R2
138 CIRCLE (X3.,Y3).,R3

148 SOUND B .l:B=B-2

145 SOUND B-1.1

158 ¥=¥-4:¥1=X1+4:R=R-1
:R1=R1-1:Y2=Y2+32:R2=R2~1
1¥3=Y3-3:R3=R3-1

1e@ IF ¥2>1688 THEN 188
178 GOTO 54

188 FOR M=3 TO 4

198 FOR D=1 TO 788:NEXT
D:PMODE M.1:SCREEN 1.0
195 NEXTD

268 NHEXT M

218 GOTO 180

Mystery

Aliister Dann,
Sleaford, b sl
Lincolnshire. ﬁ—tﬂ
THESE PROGRAMS are for the 1K ZX-81
alone. Tempting as they might seem to 16K
owners, the RAM pack must be removed.

Program 1 should be entered first and then
Run. When the inverse L appears, enter
62,-166,237,71,201 where the commas repre-
sent Newline.

You will have to try it to see what this
program does, because it is very hard 1o des-
cribe. Suffice to say it produces graphics never
before seen on a ZX-81.

Enter program 2 very carefully, and use Run
100.Then,wait. The screen is filled with
peculiar characters. Wait until three-quarters
of the screen is filled, and then Wham!

To revert to the normal graphics mode, use
New. Repeat this procedure, changing the
-166 to -122 for even more spectacular
results.

The cleverer ones amongst you will have

realised that program | can be entered as a
series of direct Poke commands. The formar I
have used is simply the one I like best. For
fun, trying changing the -122 to another
number.

Program 3 was discovered by accident. The
Poke command gives you 34 columns as
opposed to the standard 32. Use line 1 with
other programs to increase screen size,

10 FOR A =17000 1o 17004
20 INPUT |

30 POKE Al

40 NEXT A

50 LET C=USR 17000
Enter 62,-166,237,71,201.

Program 1.
100 LET A=INT{RND*255) +1

200 PRINT CHRS A;
300 GOTO 100

Program 2.
10 POKE 16441,20

20 PRINT "AB"
30 GOTO 10

Program 3.

Scroll clear

fan Bland,
Northamptan.

WHILE MESSING AROUND with my 16K
ZX-81 I found a way to make the screen Clear
quickly after Scrolling. Normally, a CLS
command or a return to non-Scrolled Printing
takes a long time because the display has to be
padded out with spaces on the expanded
machines. This program will illustrate this:

10 FORN=1TO 22

20 SCROLL

30 PRINT"TEST"

40 NEXT N

50 CLS

See how long the CLS command takes. The
trick is 1o artifically pad the display file on
each scroll, by using a Tab to move the Print
position to the end of the line. To show this,
change line 30 in the program to:
30 PRINT"TEST"; TAB 31;

and Run the program again. By forcing the
ZX-8] to print a full line of 32 spaces each
time, the display file remains intact. ]
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[MEMOTECH Explores the

gy Yy NNy cy EYsyiE
0a ﬂ_f ws [\ /Ea N Ra N T | e /N " VN0 Wy
JRaNZENBENTTFON [Toa |/ Tow \ Vo W
o N[N NITEEN TS TS e VA

 EMOTECH HEYBOARD
| TEn HMemotech's Plug-in Zi81 Keyboard

® Plugs simply into system without @ High quality typewriter keys e Complete with buffered interface
modifications to your ZX81 @ Does notinhibit other add-ons e Fastand easy entry
e Keys have Sinclair legends e Automatic hold-down repeat e Switchable between configurations
Memotec’'s Memopalks Range

currgnt MEMOPAK 64K MEMORY EXTENSION o
memopﬂhs The 64K Memopak extends the memory of the ZX81 by 56K, and with the ZX81 gives 64K, which is neither

switched nor paged and is directly addressable. The unit is user transparent and accepts commands such as
10 DIM A(9000).
Breakdown of memory areas...0-8K Sinclair ROM. B-16K This area can be used to hold machine code for
communication between programmes or peripherals. 16-64K A straight 48K for normal Basic use. <

MEMOPAK 32K and 16K MEMORY EXTENSIONS

These two packs extend and complete the Memotech RAM range (for the time being!) A notable feature of the
Centronics
Interface

J2K pack is that it will run in tandem with the Sinclair 16K memory extension to give 48K RAM total. <

MEMOPAK HIGH RES GRAPHICS PACK

HRG Main Features — = Fully programmable Hi-Res (192 x 248 pixels) = Video page is both memory and bit
mapped and can be located anywhere in RAM. = Number of Video pages is limited only by RAM size (each
takes about 6.2K RAM) = Instant inverse video onfotf gives flashing characters » Video pages can be
superimposed * Video page access is similar to Basic plot/unplot commands = Contains 2K EPROM monitor
with full range of graphics subroutines controlled by machine code or USR function

MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE

Main Features — » Interfaces ZX8| and parallel printers of the Centronics type = Enables use of arange of dot
maltrix and daisy wheel printers with ZxX8l1 » Compatible with ZX8l Basic, prints from LLIST, LPRINT and COPY
= Contains firmware to convert ZX8l characters to ASCIl code = Gives lower-case characters from ZX8l inverse
character set

COMING SOON.. | Foucomae  Proasesendme  Price No_ Torr |

]

1

RS232 | cheauespayableto [, o 0ee 70+ 21030 VAT [emow | | ]
Interface h | 32K RAM £43.43+ D5.52 VAT £49.95 :
Ltd 16K RAM £26.00+ £3. 00 VAT £29.90 1

DigTiti:: "tg HRAG ES2.00+£7.80VAT £53.80 :
a b Bi b | CENTRONICS IF E34. 70+ ES 20 VAT | E38.90 ]

ease Debit my : = = I I

Accesa/Barciaycard® MEMOTECHKEYBOARD PLUSUF £34. 704 £5. 20 VAT | &m0 | | i

[ | TOTAL ENC | y

PHERRS ST APLEMAS 304 AT AR

£)A. Branton & G_AC. Boyd 1982
SHGHATURE HAME

We regret we are as yet unable lo accept orders or
enquiries conceming the above products, but we'll let you

- ADDRESS DATE
know as soon as they become available.

o e -

We want to be sure you are satishied with your Memopak — so we offer a 14-day money back Guarantee on all our products.
Memotech Limited, 3 Collins Street, Oxford OX4 1XL, England Tel: Oxford (0865) 722102 Telex: 837220 Orchid G
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CAT-FIGHTER
BY ANTHONY ROBERTS

CAPTAIN T'WI is on a suicide mission inside
the automated Wo'ny defence zone, with the
entire force of between 2,000 and 2,100
homing cat-fighters after him.

T'wi has only a single-lensed F'lix disin-
tegrator to start with, but fortunately every
time it is used to destroy a cat-fighter the
resultant sub-etheral interference disables the
rest of the force just long enough for T 'wi to
raid the Wo'ny supply asteroid and pick up
two more lenses and fix them to his disin-
tegrator. The weapon will destroy as many cat-
fighters as it has lenses. Unfortunately, any
lens not aimed at a cat-fighter, but which hits
one, automatically self-destructs — taking
everything within 100 square AUs with .
Two lenses aimed at the same cat-fighter have
the same effect.

Of course, T'wi makes it out after rotally
destroying the car-fighter force; and gets the
maximum number of precious F'lix lenses:
how many cat-fighters, and lenses? Here's a
chart of the action.

Competition
results

WE RECEIVED more than 100 correct entries
for September’s Jailbreak problem — consider-
ably more than in previous months. There
were in fact three solutions: entry at 00.03
hours for an escape with one prisoner, entry at
00.21 hours for two prisoners, entry at 15.40
for three prisoners. Most people reasonably
assumed that the preferred solution was the
one in which the most prisoners were released.
Some entries took a mathematical approach,
based on the fact that the number of beads
must be the sum of an arithmetical progres-
sion. But most programs simply searched for
those times that fulfilled all the conditions.
We considered programs that contained two
loops, for hours and minutes, neater than

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 November. The
name of the winner, the solution, and a competition report will
be published in the January, 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.

programs that used a single loop, Time = Oto
23.59, since the latter tests non-existent times
like 12.70.

From the handful of entries which took the
first line we awarded the £15 book token to
S Beadle, 44 Mendip Avenue, Hillcroft Park,
Stafford ST17 OPG. He noted that his ZX-81
took just over eight minutes to solve the
problem in Fast mode.

Our September competition for a NewBrain
computer asked entrants to complete the
sentence I need a Newbrain because ..."
and large number of entries complained that

= REM JAILBREAK SOLUTIONM BY S.EBEADLE

16 FORH =1 TO 24

2@ FOR M =@ TO 59

30 LETP =1 ldsd sisatet

48 LET G =@ H. s program

58 LET B =M + 106%H . T

60, LET R = B —'F

76 IF B > © THEN GOTO 2866

28 IF BE = @ THEN GOTO 168

99 LET G =0 + 1

95  GOTO 6@

166 LET P =F + 1

118 IF P = G THEN GOTO 15@

{28 LET B =0

136 LET G = @

146 GOTO €@

158 PRINT H;"HRS.";M; "MINS.";P; "PRISONERS"

166 STOP

268 MNEXT M

218 NEXT H

YARIABLES: M = MINUTES H = HOURS G = GOLD COIHS
B = BEADS P = PRISONERS

their old brains were worn out with rhe effort
of solving the crossword. Other pleas were
that their brains were too small, unable 1o
cope, storm-damaged, jaded, bug-ridden, out
of memory, over-taxed and crashed.

A Morgan put it this way: “My old brain
can’t take the strain of failing again™; while
C Shires reported with disarming candour
“My present one cannot think up witty slogans
to win competitions™. Moved by such plaintive
cries, we gave the prize to M White, 41 Mon-
ville Road, Fazakerley, Liverpool L9 9DE,
who wrote “It’s probably my last chance to get
a head in computing”.

Several people needed a NewBrain because
as P Marfell said “This is the age of the
Brain"; D Lewis confessed ““1 have a mania for
such crania” and D Bull revealed that “Igor
dropped the last one on the laboratory floor™.

Solution to the September crossword.
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S Keyboard with
sy Electronics
220 i

A full-size, full travel 43 key keyboard that's simple 10 add to your ZXB1 and
requires no soldering in the ZXB1,

Complete with the electronics to make “Shift Lock”, “Function” and “Graphics 2
single key selections making entry far pasier.

Powered from 2(B1's own standard power supply - with special adaptor supplied.
Two colour prnt for key caps.

Amazing low price only £18.95 incl. VAT and carmage.

Order As LW72P

Full details in the June 1982 issue of "Bectronics -The Maplin Magazine™ on sale
at all good newsagents price G0p. In case of difficulty send 60p to address below,
or £2.40 for annual subscription (4 issues).

INTURPLUIN cececonic suppies o

P.0O. Box 3, Rayleigh, Essex SS68LR. Tel (0702) 5562911
Retail shops at

159 King S1., Hammersmith, London WE. Tel 01-748 0926

284 London Road, Westchff-on-5Sea, Essex. Tel (0702) 554000

Lynton Square, Perry Barr, Birmingham, Tel: (021) 356 7292

I (Shops closed Mondays), All mail 1o Rayleigh address. I

NO'TE@ w ADD

Z¥81 NOW IN STOCK

AND “WELCOME" THE NEW DRAGON 32
AVAILABLE NOW £199.50
ALSO SUPPORTING SOFTWARE AND HARDWARE
Come and see our ever increasing range of
Software - Hardware - Books - Magazines

Keyboards - Ram Packs - Graphic Roms - /O Ports -
elc

Rehable Cassette Player - tested for loading/saving

MICRW — UNIT 5, ST. PETERS LANE, LEICESTER. Tel: 0533 681812
(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

£4995 MICROWARE SOFTWARE
ALIEN COMMAND (16k) Testing Invaders style
game making full use of Spectrum sound, colour
and graphics
BACKGAMMON (16k) Play against your computer
in this version of the popular board game

BOTH GAMES AVAILABLE FROM SHOP OR MAIL
ORDER

PASCAL FOR THE
ZX SPECTRUM

Hisoft are pleased 1o announce the availability of Hispft Pascal 4
for the 48K ZX SPECTRUM

No 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 100!} times faster than the eguivalent
programs written i ZX SPECTRUM 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 0.6 seconds!

NOW you and your children can learn 1o 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 move from your SPECTRUM to another computer:
Hisoft Pascal 4 has all the essential features of Standard Pascal as
detailed in the Pascal User Manual and Report — by Kathleen
Jensen and Niklaus Wirth, the man who designed Pascal.

Hisoft Pascal 4 is a professional piece of software designed by a
team who have been writing Pascal compilers for many years
you will find it 10 be powerful, flexible and very easy 10 use

To top it all, we are offering tha package (which includes a 60 page
manuall, for a limited time, 1o 48K ZX SPECTRUM users at an
INCREDIBLE price of

ONLY £25 INCLUSIVE

Write for more details TODAY to:

== HISOFT
T!" 'L- ro &0 Hl]'l.h:n Hoor
L_"_.;_.E I:'P ;;;?:,Lghlmn

Tel. (0793) 26616 (Answering machine]

=

£5.50 SPECTRUM

£5.00 SPECTRUM

on ZX81, SPECTRUM, DRAGON, BBC ONLY £18.50
SOFTWARE & BOOKS FOR BBC and VIC 20.

IF THE PRODUCT IS GOOD AND THE PRICE IS
RIGHT - THEN MICROWARE STOCK IT!

SOFTWARE WRITERS!
GOOD SPECTRUM or DRAGON SOFTWARE
WANTED - EXCELLENT ROYALTIES

STOCKISTS OF DEAN ELECTRONICS and
DK "TRONICS SUPERB KEYBOARDS FOR ZX81
AND (SPECTRUM - D.K. "TRONICS)

We apologise for delay in sending out catalogues -
we are currently re-printing due to much new
stock. -
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We won'’t he

be beaten on
price!

SPECTRUM iz 3 rapidly expanding group of
independent frlalers who specialize in selling
home computers, Dur group pelicy iz simple - WE
WON'T BE BEATEN ON PRICE! - sor BULK
BUYING ensures this, We select and buy the best
ahd pass the savings on 1o YOU, the costomer
We GUARANTEE that if you find am item correatly
advertised and in atock at ancther dealer and at a
batter price than ours - WE WILL MATCH THAT
PRICE ON THE SPOT.

Onlytrainedpersonnel
at Spectrum!

We beligve that gor prodect ‘koow-hew” i
crucial to you the customer, That's why in every
ene of oor centres you'll find fully trained
persannel, who have been trained by the
importers or distributers themselves - 10 wi
know and understand the preducts we sell and
can help every customer even the complete
beginner. At SPECTRUM we find the RIGHT
equipment 10 suil your needs. Handing over sealed
boxes 5 Aol our hne - aur Serice acludes
‘hands-on’ sxperience that we pass on 10 YOU,

After Sales care

SPECTRUM
should your maching ‘go-down’ we will get it
running again ax quickly as possible. We alio
offer extended warranties at reasonable prices
toal- ask your SPECTRUM HOME COMPUTER
CENTRE for full detals.

tefvice centres will ensure that

Shop News!

Mew Spectrum Centres

CANTERBURY
MANCHESTER
PAIGNTON
PRESTON
STAFFORD

Don't miss Fisher's

COMPUTER
SHOW

to be held at the

LADBEROOK MERCURY
HOTEL Basingstoke on

OCTOBER 21st
from 4 p.m. - 9 p.m.
ADNHSSION FREE!-TICKETS AVAILABLE

COMPUTER DEALERS!

(or prospective Computer Dealers!)
If you would like to know more about
becoming a SPECTRUM APPOINTED
DEALER on an exclusive area basis,
please contact MIKE STERN or
ALAN WARREN on (0727) 66646.
Spectrum (U.K.) Ltd.. Usit &, Mariborough Trading
£state, Lattimore Road, 51 Albans. Hers.

A d

 FREE!

o CASSETTE
B Worth£7.95

with every DRAGON porchased

-y yow FREE OFFER '
COLPON! ‘

‘ Offer exp. 15.91.82

R T '

S
L
s

i | e I

Fantastic Value for money!

DRAGON 32

Enter the DRAGON! = this really is unbelievable
value at only £173 from SPECTRUM! British built and
designed, it's one of the most impressive micros to
appear for quite some time. Featuring as standard a
32K RAM (expandable to 64K Bytes) plus it offers
extensive lacilities including highly advanced
colour graphics for graphs, cartoon animation
etc. It's the ideal ‘Family Computer’ and will
provide hours of fun and education for YOUR
family! — see it at your nearest SPECTRUM
COMPUTER CENTRE now. But just one word

ol waming - at this amazing price they're
already selling fast so make it soon, or

Just look atthistopspecification

B Powerful standard 32K RAM (expandable
to 64K Bytes).

9 Colour, 5 resolution Display.
Extended Microsoft colour
standard).

Advanced sound with 5 octaves - 255 tanes.
Professional style editing, e.g. extract line,
auto find reinsert,

BASIC (as

Prolessional quality keyboard.
Centronics Paralled printer interface.

Serious programmer/user — the BASIC on
this machine is similar to that found on
machines costing 3 times the pricel

Uses almost any cassette recorder.
Standard file handling ON TAPE.

Great Value from Spectrum!
SEIKOSHA GP-100A
Graphic Printer

M= =

Ll
,' FREE! ¢
PAPER
Worth £11.85

ey STIROSHA gar.

chaed - wir pier Frpg O
=T
% ’
Now a lop ;ualﬁ]’ EIlPhI; printer at @ pli;g 1 —

Difee aup. 31,70 82
you can afferd. The SEIKOSHA GP-100A - Terific

value 2t under £200 from SPECTRUM. Standard l.'.emrnnN

patable interlace for gasy link-up with mast micros. - Full grap!uﬂ. tap'bl'ls'.',.

W Punting speed 30 chars/sec. [l Double width character output under software control.

B Giaphics. character and double width character can be intermuned on same ling [ Papar
width adjustable up to 107 - tractor feed. ] Print pasition addressable by character or dat.

Spectrum LOW drice £189-00 i vercanas

Sptieaa] etertsom b GFLV0RR P LDEVE

Also available: GO e

RE23Z .00 3058

SEIKOSHA GP-100VE  nars e ges e
[Built exclusively for VIC-20) AFFLEGERIAL (eEs I81.TE
AFFLE GRRFHET 3.5 3.

ONLY 188,00 £ VAT o a8 =
(&GS BE. WAiJ Cadiew e WEC MICHD. A00RA. DRASON. .TABA  §05.99

'\"l-.__

'-‘_'-'

phone belore making a journay.

Spectrum SENSATIONAL price

ETT T

VAT £198-95

SOFTWARE for DRAGON 32 Graphic Animator. . £6.91
Jovsticks (pair) .. vo o E17.35 Quest A R £6.0
Cassettobpad ..... ......£2.36 Madness snd the Minotaur. . D6.91
CARTRIDGES Py Selection ol Games. . ... .. £6.91
Bogark...... ... 0000, F17.35 Selection of Utilities .. . £6.91
Cosmic Invaderns ... ..E£17.36 Examples lrom Dragon

Meteroids . ... . .. .......E17.36 Manual . am s e s T
Ghost Atlack . ..... C21.70 pParsonal Finasce P « % |

EX. VAT Sgikosha GP100OA printer

CASSETTES TorDRgoenN .o sseses E159.00
Computarvoice cesiaa 0091 Prntercable. .. . E19.08

Above prices excluding VAT,

ALY

|

chase, and your SPECTRUM dea-
ler will give you the FREE goods
relating to the purchase.

Offers extended untif 15.11.82 &
apply fo festured Free offers only.

OQUOURROUN

:

Arriving ’i':J—T]

iuug;zmx x_ T T
W

Sicp prin See next page

Spectium Computer Centies have no connection whatsoever with the ZX-Spectium Computer manulactured by Sinclair Resgarch Lid.
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SPECHUM

ATARI

Spectrum’s prices now
lower than ever — plus
super FREE offers too!

From household budgets 1o analysis of bond yields. From foreign
languages lo spelling or geography. From misslle command to

PACMAN -

ATARI does it all,

EXCELLENTLY! See the top

selling ATARI rangé at your nearest SPECTRUM COMPUTER
CENTRE - NOW! and save even more!

ATARI 400 16K RAM £173.00

(oxcluding progammen kit)

ATARI 800 16K RAM £434.00

(includes programmar kit)

Addiniganl Lquspment

Fiagram Racordes. .......
s . E160.00

Dizk Deren
Tharmal Printer
Imteitace Madale
Acessariog

VEE Ram Pack..........

Paddun [Pair].
Joystichy (Pair)
Pritor Cable "
REI3ICCable ... ...
Maaitor Cable., ...

Tharmal Pagat. .........
Dea. 3 Mastar Diakatten ..

Baoke and Manusly
Wiley Masgal .. ..
Baiie Relerence Masusl
Das 7 Mabual

Dpecatiag S-nu-. -L.m-lf: ;

Ds, Utslitsny Ligting. .

EX.
VAT
{4300

(e

. nn

5452
o
0near
L2478
.74
2.

14
[

s
0.1
(1%
f164)
347

Atari Home Camputer FIOFIII-

Hamas Hiice
Ghaght
Seatistica 1 ...
Hams Study

1193
1183

{Carnutin nncept whane stated)

lw, te Pragrammeny
Taw, to Programmeng 3. .

Cosveriatistal Froach _ .

Coamwirnaiznnl Garmas

138

* (1N

£n
M.

INC.

VAT
[48.45
£259.00
19885
[135.00

8400
£13.53
139
£28.50
[25.00
[25.00

[4.00
£21.99

£5.59
5.0
5.99
on.m
fe i}

4.9
(A% ]

Price inc. VAT £158.95

Prica ine, VAT £488.10

EX.

WAT
Cetversatsonal ltalins . L3477
Carversataonad Sppmigh 317
Husgmas {139
nm {11
Touch Typeng {7
Mutiz Compenn [Care) 1.3
Hame [ateriainment
Ritersiy i Lrd08
Baakathall ..., .. nm
Blaekiuck (Canvatia) 1303
Cavernn of Mary [Dink) {26.08
Cantspedn L2608
Cemputer [hana .n
Migpale Commynd [rida
Pac Man [ X ]
Spotn leapduty | 160
S1ae Amdeis [riea
Seper Brgakemt | [n.n
Wides Eanal . . fIn
Fregramming Lll'll-lﬂ & Aida
Ajpeablar Fditar (A1
Filad [Compmmary [52.17
Pilat (€ dweater] . M
Estertaanie kit {Star Rl.-d-m
Mepibe Command and Paw
Sapitechi) R
Pregeammer Kat [Bayse
Cartridgs and Meamali [81.47

W 16K RAM (expandable 1o 48K)
B Buiit-in 14K Byte BASIC Interprater
W 16 Bit Microprocessor
W 16 Colour High Resolution graphics

Spectrum LOW Price £173-

TERAS MIMIPHIRALS

—just arriving In U.K.

Ly Sputhanioen
Parigharal [xp. Systen.

Biax Lot Do
Buaz Qe

RAN Eap. Cord
Bt prates

i

Taltmery Ilhrllll-lullllt
lmwadery

B Opticnal

INC.

WAT

.9
f19.84
ALH ]
[15.n
s
35.99

£15.98
[14.93
£14.59
Ei9.99
(1.1
L24.59
(x5
(1.8
8
£19.99
[14.59
[14.99

£19.93
5898
LR

L4999

ix Ilﬂﬂﬂﬂh
WAT 'I'I'I'
mn Imn I-'r:
rm D% Myt bngs i
12430 (14295 Advasturs b Provats
CIMM (2995  Ddecatisa
.o EYTOAT ETOB.58  Nember Mage. .. ...
L DI CIAOE Adiddiea/Tebi. 1
Taaih yiwital! begeanirn BATIC
fiiad EIRN Homy Bedget Manpjemant
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PW Cazsette

WORTH £19.95 with every ATARI
408 purchased - Use your FREE
OFFER coupen.

[

Cassetie

WORTH £19.95 with avery ATARI
800 purchased - Use your FREE
OFFER COUPON.

10 FLOPPY'S

WORTH £19.50 with every ATARI

DISK DRIVE purchased = Use

your FREE OFFER COUPON.

-. [

& Rolls Thermal PAPER

WORTH £16.00 with every ATARI
PRINTER purchazed - Use your
FREE OFFER COUFON.

HIEE.

INVADER'S
CARTRIDGE

Worth £18.95

wisy mvery TEEAS T1iEe
= wit you Fim
Loier [zgmen

languages -
UCSD PASCAL, TI-LOGO & ASSEMBLER,

Price inc VAT
00 £198.95

M
(4]
(1343
1343
o

0L
4
4 1
[

4
A very expandable and comprehensive micro from TEXAS INSTRUMENTS - and now avail-
able at super LOW prices from SPECTRUM HOME COMPUTER CENTRES.

B Extensive range of solid stale software

command modules available from games
to architectural aids.

programming

SANYOD
Slim 3G Cassette Recorder (for use
with Naseom and Dragon)........

CTT 3108 14” Colour TV Set........
ACCUTRAK

Incredible Value from Spectrum!

Vvic-20

Lt P

The VIC-20 represents suparh value-for-maney from SPECTRUM ., A truly
sxpandable computer system which can be o2 simple of a3 complex as yoor
needs reguire, Ideal az a bame micro with a large number of educational &
games cartridges svailable. Equally, with additional memory expansion,
b dizc drive and printer. it becomes suitable as o small business system,
powerful enoogh for stock contrel, book-keeping and payroll q:n':u'rinn

W Momory expandable to 32K I High reselution (full PET type) graphics
B 16 Screen colours & 8 border colours I Plugs in to your T.V. or moniter
W Add Disk Drive & Printer for impressive 170K Byte system [l Can sct a3
an inteliigent terminal for a larger computer,

Unbelievable

HewlﬂWpticeEI 2 BT iﬂ‘.‘ﬁf"n

VIC C2N Eac. VAT lnc. VAT
cassatte unit.. £34.00 £29.10
VIC Printer E185.00 £212.75
VIC Single tloppy dick

drive (5]7).... E£320.80 £368.58
IKRAM. . .... f2400 E£27.60
BKRAM...... [34.00 £359.10
16K RAM axp.

eartridge ... £59.00 E£B67.85
Super sxp. Hi

Rescartridge.. L27.50 £31.83
Joystiek ... f8.52 £7.50
Gamespaddies [I1.74 £13.50
Programmers

Adcast ...... [27.50 £31.53
Machine Code  £27.50 £31.63
Basic(l) ..... [13.00 £14.95

Exc. VAT Inc.VAT

GAMES

“Avenger ... £17.35 £19.85
=Star Battle™ £11.3% £19.85
“Jelly Monsters™ £17.35 £19.95
“Seper Lander™ 17,35 £19.85
“Read Race™.. E£17.35 £19.95
*Rat Race" £17.35 £19.85
"Bl (eass) [4.34 L4859
EOOKS

Learn Computer Pragramming with
the Commodere VICE1.95 Ne VAT
VIC Revealed £10.00 No VAT
YIC 10 Prog. Reference

Guide £14.85 No VAT
VIC Computing
Magazing..... £0.55 No VAT

Super RABEIT Software for VIC-20

Save 50p on rec. price of the following supsr quality games.
£9.49
£9.49
£6.45
£4.45
£4.43

:
il .
E :

Myriad
Frogmir s
Space Storm . .........
v T R R e
CosmicBattle .. ........

Wae stock an extensive range of books to help you.
Hers are just few to whel ',runr inptlill

CPiM Handbook..
DONT c..ooians
Pﬁﬂhl'!ll'l'l ing the ISD
Programming the 8502

A-Zal Campum Games

Basic * BASE

Exc VAT Inc.VAT.

f£16.04 £29.55
£199.96 [229.95

CAY Cantaties: - ... -civainiuns £0.43 £0.50
Siagle 1ided. double density disks|for
Commodore. Atari, Apple. Tandy etc. £1.70 E£1.95
P Deghle sided. dosble density disks
(1295 [for Sharp and Superbrain)........ {287 £330
LI6.0% Single sided. double density double track
:::: disks (for Nascom and Commodoce B050) £2.30 2 E2.85
- Disk Bank lateriocking cases for dizskettes £3.91 £4.50
:;:a Disk head cleaner ............... £13.00 £14.95
s Single part 11" x 53" pﬂrilll paper.
(3.9 bax ol 2200 sheels . wieneae L1038 EN1C0S

Spactium Computer Centios hava no connection whattoever with the ZX-Spectium Computer manulactured by Sinclair Retearch Lid.

NOVEMBER 1962

Your First Compater ..... BRI b M ka0
BASIC Handbook (2nd edition) ........

Atari Basic . ol

Bﬂiﬁcomput!rﬁamu.?mmImm”m””
BASIC Computer Programs for Business (VOLI).....

Ing. VAT,
SuperWarm....... L]
Rabbit Fenetion. ........ £4.49

Charset 20 ..covvuvnns
Rabbit Base 2
Rabbit Writer ..........

£4.49

£14.49
£19.45

s
o
NO VAT ON BOOKS

Incredible Value! |
BMC 12 Green Hanitur;
W 18 MHz |
band width
B Green
and black
—  JigpiRY

Spectrum LOW price £69.00
(£79.35 inc. VAT) 'Ex VAT Inc. VAT

Prince 12° Momitor £86.00 £38 ﬁ

Samyo 12° SM-12H [84.00 E£96.60

Sanye 147 SCM-14H i
ﬂ-ﬂ'!.ﬁ,

Coloor £350.00



'SHARP Mz-80A

STy

£75 WORTH
>.of software,.

with every MZ80A '
purchased “

=; FREE'{=

I Attention real computer enthusiasts!

L ' = L\ ¥
A'rFr*“erloawiiL’i

Are you a real compuler enthusiast? i you're looking
for a machine to lake you way beyond the sphere of
a normal domestic computer you need go no further
than the NASCOM SPECIAL EDITION. To give you

some ingicalicn of ils scope il's alreacy been adopl-
ad for many commercial applications including Hotel
Booking Systems. Blood Grouping, Weaponary and
Satellite Tracking ¢tc. [l Programmable in BASIC
and machine code 8K Memory expandable easily
to 56K with plug-in board |l Facility lor up lo 206K
. anboard memary B Super colour graphie facilities

B Full range of disk drives, printers and varlous
input/output facilities can be added W Supplied
complele with Mains Lead & Plug, TV, Monltor

Desk top genius! — the all-in-one SHARP MZ-B0A. & personal computer designed | EEEEEEEEESEEESSSINNNENEEEE & Tape Recorder connections.
with thé serious user in mind. ready lo run lhe moment you gel it home., Built-in
keyboard, CRT 8° display and casséllé data storage with 48K RAM. The BASIC

Paicronn (48K). . .. .. £8.00
Sxteroidy ... .....00.. E8.00
Frogger . . . .£8.00
Chesy . APy a L H ]
Srbbage ... .........E10.50
Léventure . wmun s E10.50
Tombz of Karmak . _[R00
Map of LK., ...ovvens £10.50
Music Composer .. ... .. £10.50
anior Maths . ......0.. £5.50
nome Badgit. . .... ... £5.50
Word Pro (Cass) ....... £39.50
Word Pro (Disk)....... £79.85
Data Base (Cass).......C29.50
Sata Base (Disk).......059.50

All KUMA prices saxcloding VAT,

ALFRETON

Gordon Harweaod
E3/T1 High Street,
Alfreton, Derbyshire
Tel: 0773 832078

ASHFORD

Ashlord Camputer Contre

1 Station Parade, Clarendon Rd,
Axkiord, Middlesex

Tel: 07842 44955

BASILDON
Godirey's
28-32 East Walk. Town Cenire .
Basilden, Essex.
Tel: 0268 283373

BASINGSTOKE
Fisher's
213 Market Place,
Baningstoke. Hants.
Tal: 025622079

‘ﬁ
|

Software Plus
L 12 York Street, Bath
| Tel: 022561678

BIRMINGHAM

Sherwoods

Great Western Arcade,
|  Birmimgham 1.
|  Tel: 0212387211

e —

with extra useful additions, oflers quite a powerful micro for the home or business.
B 4K Byte ROM + 48K Byte RAM + 2K Byte Video RAM B ASCI profiled
kayboard + numeric pad [l 2 page Video RAM allows screen to be scrolled up
or down. [l CP/M available

 Specirum LOW price £475.00

Price inc.
V.A.T.
£548.25
SHARP PERIPHERALS FOR MZBOA EXC. INC
VAT VAT
Twin Hleppy disk unit {547} £530.00 E6&T7B.50
Single Noppy disk mmit ................ £400.00 [460.00
Floppy dish interface card . . . D100.66 E115.00
Floppy disk cable . . £2400 €£27.50
Master diskette and manual. . .......... £31.00 [£35.66
Expansion wnit (disk drive or prister) . C100.00 £115.00

SHARP HAND HELD COMPUTERS

Pockel-sized cenime af your command - we sell the well
established PC1211 & the new 1500 Models,

[ e —
SHARP PC1211 £65.00 Ex. VAT [RpETeEidnterier
{£78.75 e VAT) e e

SHARP PC1500 £147.48 Ex. VAT
(E£169.95 inc. VAT)

PC 1500 Printer/cassetin interlsce .
PL 1500 4K RAM epgeade. .. . ...

e s——— -

. £130.39 £149.95
£4343 [45.95

BRADFORD GLASGOW
Photozave Victar Marris Ltd..

18 Cheapside, Bradford BOT &4JA | 340 Argyle 51, Glasgew G2.
West Yarkshire. Tel: 041 221 2958
Tel: 0274 308508

GUILDFORD

BRIGHTON The Medel Shop
Capricarm 23 Swan Lane, Guildford.
1 Oueens Road, Brighton, Sessex. | Surrey GUT 4EQ
Tel: 0277 15634 Tel: 04583 39115

CAMEBRIDGE HARROW
KP Ltd., amers Arts

{Micra Computer Division)
24 St Ann's Rd., Hamow, Migde,
Tel: 01-427 5469

HATFIELD

12a Kings Parade, Cambridge.
Tal: 0223 68087

CANTEREURY
Kent Micro Systems

Microwarld
lace St., .
o ey |1 121868 5L | 3 Crawford Road. Hatfield. Herts.
: Tel: 82 64137

Tel. 0227 50200

LEEDS

Bass & Bligh

& Lower Briggate, Letds,
W Yorkshire.

Tel: 0532 458451

Randall Cox

18-22 High 51 Arcade, Cardifl,

Tel: 022231560
DERBY

C T Electronics

The Spat, Derby.

Tel: 0332 34760
EDINBURGH

The Silicon Centre

aungs
40-42 Bulvoir St., Leicester.
Tel: D533 584774

quare Deal

SINCLAIR zX381 |

MNow available from
SPECTRUM COMPUTER CENTRES

Ing. VAT
SINCLAIRTXBT . . ccvvrnnssosans £49.95
1B RAMPREK: .2 cvvvncorasnsnss £29.95
a0 7T R el o B Sl ££9.95

Cassettes available from £3.85 - pleasa
see your local SPECTRUM dealer for
further details.

Chozen by SPECTRUM for their reliability. the sopeih
new top quality graphic printers from EPSON. New

features inclede super & subscript. underlining

detetion. if you're looking far an ag-market gonter at @
down-to-oarth-price, call in and ser the EPSON

range at SPECTRUM.

B INC.
Model VAT VAT
NOORERT Y ;s e L s [235.00 £343.85

MX80 FiT Type Iil.
MX100 Type WI .

ol INTERFACE/CABLE options.

There’s a SPECTRUVI CENTRE nearvou...

NOTTINGHAM

Cames Computers
£/9/10 Trinity Walk, Nettingham,

LONDON N.1

ASP Micra Systems
185 Upper St Islington.
Tel: 01-359 5035

LONDON W11

Electroleisure
120 Netting Hill Gate,
Tel: 01-221 7029

Camera Eﬂlmpllw Centre

118 Mill Street. Macclesfield,
Cheshire. Tal: DB25 27488

Lomax Lid.

8 Exchange St.. St Aan's Square,
Manchester A2 THL

Tel: 081 832 8167

| Mr. Micre Lid.

69 Partingtan Lane. Swinton,
Tel: 061 7282282

open Thurs.-Fri.-Sat. 6ll 8 p.m.

MIDDLESBEROUGH

MecKenna & Brown
150 Lintherpe Road. Midbrough.
Tel: 0542 248345

15-31 High Friars, Eldon Square,
Newcastle. Tel: 0632 812501

Newcastle Camera

Ted: 0602 42912

81 Upper Manas

PRESTON
Wilding's

Centre

RUGBY

Tel: 0788 70522

Computerama,

Tel

. £335.00 £385.25
£423.00 £433.35
Please see your SPECTRUM dealer for prices

Paigaton, Devon.
Tel: (0803) 526303

49 Fishargate, Preston, Lancs,
Tel: 0772 556250

|
ﬁ

David Saunders Computer

B Yield Hall Plce.
Tel: D734 580719

The Rughby Micre Contre
5-11 Regent Streat. Rugby.

STAFFORD

59 Forgate St. Stafford, Stafis,
(0785) 41893

TEDDINGTON

Spectrum LOW Price

£429°°.

(£494 44 lnc, VAT = Prince moaiter illus, extra)

NASCOM Special Edition 48K Ram Board
£130.00 @x. VJ\T{E‘*’-Q.{)U“‘IE."\I’RT]

SAVE £15 on the PRINCE MONITOR when
purchased tagather with the

HASCOM SPECIAL EDITION

RS~

oy,
EPSON PRINTERS {'mm -

PAPER
Worth £11.95

b ey EFIEN Pri
T

e

| WALLINGTON
Surrey Micro Systems Lid.
53 Woodcote Road, Wallingtan,
Surrey.

Tel: 01-547 5636

WATFORD

SRS Microsystems Lid.
94 The Parade, High Streel.
Watlord, Hers,

Tel: 0923 26602

WEST BROMWICH

Bell & Jones
39 Queens Sq.. West Bromwich.
Tel: 021 553 0820

Read..

Computer City
78 Victoria Rd., Widnas, Cheshare.

Reading, Berks, | Tel: 051 420 3333

Wilding Ltd.
11 Mesnes 5t. Wigan. Lancs.
Tel: 0947 44382

Harpeis

11-73 Commercial Way, Wokieg.
Swrrey.

Tel: 04862 61061

WORCESTER
David Waring Ltd,

-7 Antigea St.. Edinburgh,
Scotland,
Tel: 031 557 4546

| COMPUTER DEALERS!
| (ar praspective Computer Dealers!)
JEH yeu woeeld bke to keew ®mote about becoming a
I-i_ SPECTRUM APPOINTED DEALER on an exclusive area
Wl basis, please costact MIKE STERN or ALAN WARREN an
| (0727) 66646
Ml Spectrum [U.K.) Ltd. Umit 6. Mariborough Trading Estate,
l Lattimors Basd S Albans. Herts.

i

When it

Isles.

375 Footscray Road,
New Eitham, London SE3
Tel: 01-855 1518

MAIL ORDER

comes to MAIL ORDER our

service Is FAST! with SECURICOR
DELIVERY to anywhere in the British

Azk your nearest SPECTRUM

dealer for further details af hime of
ordefing.

& Computer Mart
16 Northumberland, Cowrr,
Newcastle. Tel: 0632 327461

[Typical APR 30 85%)

Up to £1000 INSTANT CREDIT with a
SPECTRUM CHARGECARD

With a SPECTRUM CHARGECARD you choose the credit
limat to swit YOU. e.5. a manthly payment of £10 gives
you £200 ersdit. Ask yoor nearest SPECTRUM COM-
PUTER CENTRE for written details om how to apply for
your SPECTRUM CHARGECARD - NOW!

 AndTews
49 Broad S1.. Teddington, Middx
Tel: 01-377 4716

your

Not all stores canry every advertisad item, please phong before making 8 jourmnaey — Prices correct at imo of going 1o press E & O.E

YOUR COMPUTER, NOVEMBEER 1982

1 Marmion House, High Street,
Worcester.

Tel - 0905 27551

V.A.T.

You will see that we gquote our prices
bath including VAT and excluding VAT
- no hidden 15% to suddenly wp-lilt

bill but alze making our prices

easier 1o compare with our competitors.,
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EVERY THING

:
vl SOFTWARE

ZXSpect
OFFER-.. P LUS fmll'iezvym:tsh!mrograms - amnglur maths and

programming skills by playing Simon maths Games

i o EXCVAT INC VAT Choose your own level of difficulty — suit ages 10-16

| AFLOM - =0 2

W¥e have in stock the full range listed | Computer E49%.00 £573.85 10 progarams on each tape — most InCorporate Mﬂwﬂg

by Spectrum | Nascom RAM B 16K Graphics and are fun to run
The MZ B0B and a full range Board (kit) £80.00 £92.00 Let vour computer heip You £ pass your exams

of peripherals. Mascom RAM B 16K

i S ol oot o Maths1 Number, Area, Fractions, Decimals, Money, Length

APPLE Addiional 32K RAM  £30.00 £14.50 MNumber, Estimation, Test 1, Game 1
Anaia il and 11} Computer SYHAME I 45K Add-on Hemory Board Maths2 Volume, Ratio, Percentages, Perimeter, Bases, Time,

[ s | Editior 130, 7 i = *
stock and we are an authorited Service ﬁ,:; a::;mﬁ:” i géﬂ[ﬁ@ E;:‘, :I:I Number. Estimation.Test 2. Game 2
Centre for Apple v

Weareanapeinaddasier |  poaopdon EHN0 K1 Maths 3 Directed Number, Co-ordinates, Angles, Scale, Probability,

for jarman Business Systems. L:Iﬁ.HT'E:I.i:;'.nt.n f‘:é.ﬂl:l £18.40 Density, Temperature, Estimation, Test 3, Game 5

Nascom Single Disk Maths4 Square Roots, Indices, Circles, Inequalities, Statistics,
NASCOM Devams (UC Sond 47000 £340-50 Number, Fractions, Angles, Test 4, Game 4 AN

r EXC VAT INC VAT STOP PRESS! Maths5 Eguations, Directed Number, Statistics, Feinh:

PHace e Mo ey Scoop purchase of Probability, Circles, Equations, Pythagoras, -1 * ;ﬂ-‘

£225.00 £258.75
Nascom 2 (built) No user RAM manufacturers final stock. _ Simultaneous Equations, TestS, Games. ¥

£285.00£327.75 || NASCOM IMP Printer complete =
M m Power Supply (kigi 2 i
R RN e I with ‘IMPRINT' ROM. )f/\\\
Mascom Micro-ed BK Computer | F‘reviously £325 plU'S VAT \

£399.00 £458.85 J
MNascom “Special Editkon"" Now £199.95 exc. VAT Qualicy tapes copled at normal speed for better - ,_,/'
BX Computer £429.95 £494.44 £229.95 inc. VAT. reproduction. __f

Cassettes with A _."lll'a_-d__:lf':'? |?';'
SRS MICROSYSTEMS Printed Programs £5(inc VAT). Pleaseadd £1p&p. | NS

FREE!ICIank tape with each set ordered

& 94 The Parade, High Street, Warford, Herts, B0t 5 . = | |
Telephone (0923} 26603. Send cheque/POto 'IT,DH SOFE f{;"r ETE«'EE €S $ e
YOU'LL VALUE OUR EXPERIENCE, YOU'LL eae Freepost, vew tnd, b Yo
S VAL UE OUR PRICES. FREE SECURICOR DE- Redditch, Worcestershire., : e Y
LIVERY OR POST ON ORDERS OVER £5 (Please state ZX-81(1K), (16K) or BBC Micro) e o A
Kren prao and Bnowlodgeabile sl have coeaed o reed far bapper and Betcer q" \ or 2}{ SE}ECTI’U m. - _;./‘ /I
g prerrused i Yaadord, Acgewn 8 Barclaycare welcame ol

Hire pyrchase and part #nchanpe rodable, E 8 OF

A
EVER WANTED TO WRITE MACHINE

'B/B/C|
SPEETRJM
J CODE PROGRAMS? NOW YOU CAN —

Colossal Adventure: The classic main-
M CODER frame game "Adventure" with all of the E‘
original treasures and creatures plus

THE FIRST REAL MACHINE CODE e roons:

COMPILER FOR THE ZX81 Adventure Quest: From the Great Forest;
up Orc Mountain; through caves, desert,
swamp, fire, lake and bleak muorland on
an epic quest to defeat Tyranny.

: . - : . Dungeon Adventure: NEW! The dungeons of
Simply write your program in Basic {or load an existing p 3
program), press a key and M CODER will automatically compile the Demon Lord have survived His fall.
1 into machine code. Can you acquire their treasures first?

M CODER handles 99.9% of all Basic |
Once used you'll never write Basic programs again — Each Level 9 adventure is packed wit@
Give ALL your programs that super-fast professional look with puzzles and has over 200 individually

M CODER. described locations - a game could take
Buy M CODER now and revolutionise your programming for the weeks to complete! Only data and code

all inclusive price of only £7.35. compaction allow us to provide so much.

Cheque or postal order to: Each adventure requires 32K of memory &

PERSONAL SOFTWARE SERVICES i i
112 Ofiver Strost, Covenitry CV8 BFE costs £9.90 (including VAT and P&P).

Send order, descriting your computer, or
a SAE for full details to:

LEVEL 9 COMPUTING
POWERFUL PROGRAMS FROM PSS Lkh22'f.31 Hughenden Road, High Wycombe, Bursksﬁ
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MIAICHIIINIE] - [CIOIDIE]| -
ZX Spectrum — ZXB1

In 1981, ACS Software published ACSEMBLER and DIS-
ACSEM, These are now generally regarded as quite simply
the best assembler and disassembler programs available for
the ZX81

“The dizsassembler is really fantastic.© A M. London
*| am very pleased with the assembler and | feel that vou have
a real winner in this program.” A.B., Gloucester
Your programs are first class. Looking forward fo more.
Aol Norway
*. . . the single biggest step to proficiency in machine code
programming. ~ SINCLAIR USER

Mow, with the superior facilities of the ZX Spectrum. ACS
Software have done it again. Ultraviolet and Infrared are as-
sembler and disassembler programs that will extend your
Specirum. Look at the facilities that Ultravialet offers:

Works entirely in decimal (no hex problems); all Z80 in-
structions correctly assembled; supporis the pseudo-
instructions EQL, D;G (multiple ORGs allowed), DEFE, DEFW
and DEFS: code can be assembled at one location and then fe-
lecated; allows alphanumeric labels of any length; full listings
of assembled code and mnemonics can be output to the
printer; full arror trapping with faulty instruction clearly indi-
cated; comments ¢can be included in the source file.

So now there is no néad to ba intimidatad by machine code -
with Uitraviolet and Infrared it's child's play! Buy them from
the machine code specialists - ACS Software.

ULTRAVIOLET - £7.50 INFRARED - £6.75

Tha lallowing programming sids are evalable for the 16X 2081 a1 08 50 sach SAE
for Sebady et includs poilage Bad pecEng for UK ordem. oversass chent
pleate b8 Sppdoprlale poslage

ACSEMBLFR: Def ACSEM: ACS DEBLIG: PROGSTORE : TODLKIT

PRAOGMERGE [verskon I1: TAFERIT ;

PROGMERGE prd TAPERIT won'l make 8 Spectnum out of your ZAET b they wal
givE i SO iMETESTInG N facisiment

ACS SOFTWARE 7. Ligget Crescent
/ Roundhay,
;"‘!E"r;a Leeds LS8 1HN

i
of

BRITAIN’S LARGEST SINGLE
~ MICRO USER GROUP

: FOR

BEEBUG ¢
MICRO

INDEPENDENT NATIONAL USER
GROUP FOR THE BBE MICRO

IF YOU OWN A BBC MACHINE. OR HAVE ORDERED ONE, OR ARE
JUST THINKING ABOUT GETTING ONE. THEN YOU NEED BEEBUG.
BEEBUG runs a regular magazine devoted exclusively to the BBC
Micro (10 issues per year). Now 36 pages.

Latest news on the BEC project.

What you should know before you order 8 machine.

Members’ discount scheme on books and hardware.

New program listings. regular advice clinic, and hints and tips pages in each
issue

April Issue: 3D Noughts and Crosses, Moon Lander, Ellipse and 30 Surface.
Plus articles on Upgrading to Model B, Making Sounds, and Operating
System Calls.

May lssue: Carears, Bomber, Chords, Spiral and more,

Flus articles on Graphics, Writing Games Programs, and Using the
Assembler.

June Issue: Mazetrap, Mini Word Processor, Polygon; plus articles on
Upgrading, The User Port, TV set and Monitor Review, Graphics Part I,
More Assembler Hints, Structuring in BBC Basic, plus BBC Bugs.

July issue (36 pages) Invaders and patchwork programs, Fix for BBC
cassette Bugs, Mode 7 explored, User define Keys, Software reviews, High
res graphics printout, R5423 receive fix.

Membership

Make ch
6 months £4.90 VMiake cheques to

BEEBUG

0 »

BEEBUG, Dept 4,
374 Wandsworth Bd.,
London, SWS8 4TE.

Send £1.00 and A4 SAE
for sample

{Overseas add £1.00 for 6 mths,
£1.50 for 1 year)

1.

can control dogr locks, lamps, valves, tools, ventilators. And =
twa inguts aliow the Vic to read signals from ' —
edemal sources such as thermostals push
buttons or hight activated switches, VicRel
efiminates black boxes full of wires and
represents one of the most exciting, value-
for-money, firmware additions to any Vic
computer System,

ADDA COMPUTERS

VIC ADD-ONS
FROM ADDA

Light up with VicRel. VicRel s & contro refay that plugs straight
inta the Vic user part to give simple, programmabie swilching of
elecirical apparatus in the home, office or factory. Its six relay outputs

£28.95 icw

Plot away with VicGraf. This cartridge allows you to explore
the complicated equations and functions of graphs. The menu screen,
B activaled by the Vics special function keys, wall automabically plot a
graph, define new functions, calculate accurale values of an intersection, find the
maxima and minima-of-2 function-Simple editing aBows you 1o chack cument -
functions and fo change them. A necessary and atiractive addition fo any
educational situation where graphs need to be explored. £2 ﬂ 95
- ™E VAT

Crunch & Display with VieStat. A plug in canridge thal

underakes statistical calculabons—such as Meanvalues, Standard

deviations and Vanances—and displays using single commands.
Other one word commands allow you to draw vertical and horzontal bar chanls

commands. It will also sort numenc
and character strings. Finally, all or
part of screen displays can be copied
to the Vic Printer

Vicsiat comes complele wath 2
detaled operating guide

/]

-
vesesberrrbyrrrdvene
11
I RFLY]

EELERT
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FENERRELEY]
fhiniindenyin

LI SRR IR REET IR
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W
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- £28.99

The VicForth plug-n cartnidge, complete
with 3K of additional memory, takes
programming into new dimensions. As both

an operating System and program development aid VicForth can speed up

program writing and speed of operation.

VicForth is based on figForth and is almost identical to Pet Forth. It does

however support the Vic cassette deck —an unusual feature For those who do
much programming & Vic Disk unit is suggested VicForth provides several hundred
one-word commands—listed in the detailed
user guide—that can be added to

£38.95 wcw

Contact your local dealer for

these VIC products from Adda.

In case of difficulty—or to see demonstrations—call the VIC Centre
154 Victoria Road, London W3. 01-992 9804

= to plot graphs, and to specy the
scales and the colours used by these

adlda
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[ (8 ELTEC SERVICES LTD gﬁm
PUTER
BBC MICROCOMPUTER SPECIALISTS

COMPUTERS
BEC Model “A"” (in stock now)
BEC Model “B" (in stock now)
BBC Model “A" plus extra 16K memory
16K Hitachi memory (as fitted by ACORN)
FULL UPGRADE KIT (Genuine ACORN issue)
UPGRADE KIT fitting charge

23a8gE
222888

CASSETTE RECORDERS

Cassette Recorder (Pye)
Cassette Recorder (Ferguson)
Cassette Recorder (Sony)
Cassette lead (7 pin DIN/3 jacks)
Blank Cassettes (Scotch 3M)

BBC SOFTWARE

ACORNSOFT Peeko Computer

ACORNSOFT Defender

ACORNSOFT Monsters

ACORNSOFT Philosophers Quest

ACORNSOFT Snapper

ACORNSOFT Arcade Action

ACORNSOFT Desky Diary

Sinclair Mutant Invaders

Sincair Super Hangman (Hilarious! with sound)

Sinclair “B” Invaders (Just like the Pub version)

Sinclair Beebmunch (Like Snapper)

Sinclair3-D MAZE (FAST & INTRICATE!)

Sinclair WORD PROCESSOR :
Agents for BUG-BYTE & PROGRAM POWER software

™

BRRRBBB-BBBB3
FERRRRRERBRER

BBC BOOKS

MEC 30hr Basic £5.50
Practical Programs for the BBC Microcomputer

Johnson Davies £5.95
Basic Programming on the BBC Computer Cryer £5.95
- NEWI -
Let Your BBC MICRO Teach you to Program Hartnell £6.45
The BBEC MICRO Revealed Ruston £7.95

PRINTERS
Seikosha GP100A
EPSON MXBOF/T I
EPSON MX100 F/T 1N
SMITH CORONA Daisy Wheel Printer
Printer Cable

MONITORS
14" Full colour MONITOR (used in BBC computer
programmes £309.35
12" Green Screen MONITOR £126.00
RGB Monitor lead £5.00
Monitor lead £5.00

EDUCATION PACKS by
PROCYON

All the following are designed by practising teachers &
written by professional programmers. They are intended
for use with the BBC Microcomputer both in school & at
home.
PRO DIS RAM resident colour disassemble/dump/

edit program £9.14
PRO STAT Part 1 Statistical analysis program £9.14
PRO STAT Part 2 Regression (line fitting) program  £9.14
PRO TEST 4 Function { + — x ) Maths training

program £9.14
Utility Pack — Rank, Alphabet, Calendar etc. £6.95
FLETCHER Fletcher’s interaction analysis £9.14
RAPHSON Advanced maths program £6.95

PS FOR ATOM OWNERS!
DISATOM SUPER ROM 27 new words plus
FULL DISASSEMBLE
SOFTSWITCH 4 x 4K ROMS Software selectable,
plug-in
PRO LOG ADC Board. Eight inputs for joysticks,
paddles, machine inputs
ACORNSOFT BBC BASIC board

ELTEC SERVICES LTD
231 Manningham Lane, Bradford BD8 7HH
Tel: (0274) 491371

OPEN Mon-Fri S9am-5pm Sat 9am-12 noon
Prices are VAT INCLUSIVE
P&P £1.00 for orders under £100.00: Orders over £100.00 add £10.00 for a Securicor Delivery

120 YOUR COMPUTER, NOVEMBER 1382




SPOCE: "Computer! Calculase the value of Pi 1o ten thousand decimal places”™.
COMPUTER: “Wozking . ..~

CAN YOUR COMPUTER SPEAK?

The WIDEBAND SPEAKEASY speech synthesiser adds veice

response to any computer with a parallel port including PET,
ZX-81.viC,BEC, ATOM, HORIZON etc.

for Only £69 - var

¥ UNLIMITED VOCABULARY
# EASY TO PROGRAM
# LOW MEMORY OVERHEAD

% COMPLETE MANUAL WITH
DICTIONARY, SAMPLE
SOFTWARE AND TUTORLIAL
ON SPEECH PRODUCTION.

Also nehides high fux speakes and power sapply, all housed i hegh quality wood
cabinet, wih volume contrel and rear prich congol

Pregramened with stmple phonstic codes. Aparn from the obwvious applications of
wokod responss i manulhotarieg, weenng, hiitnd terminals ete | tha prodoct also
teaches a greal deal about hngusstics and epooch prodocton

Sofware = avalabio in BASIC and Z-80 and 6500 assembiy jor duect inpuas in
PHONETIC SPELLING cloanly related 1o the ARPABET maemansnal phonetss aiphabet

For your neares dealer contact:

MBEB“AUPRGDUCTE, CAMBRIDGE RD,

ORWELL, ROYSTON HERTS. TEL: 0223 208017
A subsidiary of Sands-Whiteley Ressarch and Development

PRICE BREAK-THROUGH ON
EXTRA MEMORY FOR ZX81!

The NEW EconoTech 16 RAM PACH

adds 16-times more memory to your ZX81 at a budget price!

Fully assembled, tested and
guaranteed - neat and compact.
fits snugly to eliminate wobble.
Compatable with ZX Printer,

| H

¥ ONLY£19.957

plus £1.50 post & packing
to anywhere in the world

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.

e L T T e —

To:

EconoTech, 30 Brockenhurst Way, London SW16 4UD
Please send me .... 16K RAM Packs @ £19.85 each,
plus £1.50 post and packing.

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

IT’S MORE FUN
LEARNING WITH VIC

- at Home or School

If you are over 3 years old, and still young enough to
hit the keys, then these new VIC programs are for you.

Fromtopsoftware publishers ASK, theyletyoulearn—
and laugh about it too.

Fut»ulmus graphics. Demanding ideas that make learn-
ing lots more fun.

All on cassette at £8.95 inc. VAT
s ———
TWISTER. Designed to improve concentration and
logic. Rearrange a geometric puzzle-abit Rubik cube-like—
so that no row or column contains a repeated colour There
can be from 3-10 columing and if you cannot get oit of it,
Twister will do it for you. For really clever users youcan go
into the Super-Twister mode where you must arrange the
squares so that no diagonal, as well as row or {
column, contains the same coloured square. This ¢
is so difficult that the computer does not give
you the answer! Su ppo:;ecﬁ rdesigned for age
S upwards.

NUMBER CHASER. Designed to improve estimating
and multiplication skills for 5-12 vearolds. A car race where
you move against the computer according to your skill
at estimating the given sum. We forget that in the age of
the calculator estimating is important to see if your

-~ _ Computer, calculator etc has come up with the
right answer

Number Chaser has superb
graphics and sound—youwouldnot
want more than a few of these in

] aclassroom at any one time since

M the level of excitement, as well as

wmanﬂng is very high.
|I

A
L=—=]
FACEMAKER. This is desi%:md to improve spelling, to
expand vocabulary and also sharpen observational skills.
Designed for 5-12 year olds this is an interactive program
where you draw people’s faces.

Superb ﬁr&phi(‘s that—like most of these ASK
programs—hll the monitor or TV screen and are not res-
tricted to the normal VIC format.

A beautifully crafted piece of soft-
ware that will find many applicationsin
school and at home. It will also be of
special benehi 1o people teaciung
children who are slowto learn to read. |

WE WANT TO COUNTL. Thisisap m{gra.m for children
of three years and upwards who want to learn numbers
and to coumt things correctly. There are four parts in the
program with games-type graphics.
Intwoofthese youcanselectlevels
between one and five. This pro-
gram has been designed to be
extremely simple to operate so
that, once loaded, childrencan

S A—"——" useitentirely on their own.
ADDA COMPUTERS

Contact your Jocal dealer for

these VIC products from Adda

In case of difficulty—or to see demonstrations—call the VIC Centre
154 Victoria Road, London W3. 01392 9304.
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ARCADE QUALITY SOFTWARE FROM LLAMASOFI'

Spectrum

SPECTRUM

GRAPHICS/ICHARACTER CREATOR

Now you can defing your very own custom character sets. Or edit the existing
sets. Results fully depliyed on screen in mode 0, 1 and 2. Many exciting
foatures including: Save, Screen Modes, Reflect, Invert otc.

Supplied on cassetie with data £8.00 + 50p phrp

SPECTRUM SUPERDEFLEX

The idea of this new game is 1o bounce “SID" the space invader around the
screen into the power pads. Keeping away, of courss, from the devil which
chases you around the screen. Steer with your deflex shisids, but beware the
mings or you may be buried alve. Superb graphics and fantastic sound on the
48K SPECTRUM only. £4.95 on cassefte

CITY BOMBER
A full featurs version of the popular game "BLITZKRIEG” supphed for the 16K or
48¥ SPECTRUM only. £2 95,

ROX 1

Blast the falling meteors as they imvade your planet. Cruise missilas are your
only defence in this world of daaster. i they break through the crust of your
planat then your ke support systerms will fall. A very sddictive game with fast
action and great graphics. Only £2.95.

GRAPHICS CREATOR

NOT just ancther charmctor editor! This one alowa you to define not only
tha 21 user definable characters, but also alows you 1 change the entire
96 character ASC1T ser. Creates BYTES files ready for you to load into your
own progeams. Includes advanced Reflect, Invert, Field commands ate_
Complets with full documentation. if you are at all serous about SPECTRUM
graphics, then bin the BIN statement and use Graphics Creator with its sasy
of-gCeen cursor editing. £2.99

PLEASE ADD S50p P&P WITH ALL ORDERS

. WANTED!
1‘5:, GOOD QUALITY SOFTWARE.
SEND DEMO FOR QUICK
REPLY.

TRADE ENQUIRIES WELCOME

Sond Chogue/P.0, with arder fo:

LLAMASOFT SOFTWARE
Dept YC11, 49 Mount Pleasant, Tadiey, Basingsioke
Hants. (07356) 4478,

ATARI 400/ 800

G20

by Jeff Mmter
ZX8

£ZX81

The ORIGINAL gama from the ORIGINAL suthor, This is the identical program 1o that being sold by
other companes for thise thines our price. The game his recenved ecitate fevieaws in the computing
press, Program has 30 speed levels and ever incréasing Centipede hordes. Tables 1op 10 scoves and
their names. Wiy Wait 1o Pay Mote? Only £1.99

VIC 20
BREAKOUT/DEFLEX

Unexpanded package o full feature version of the populsr arcade Breakout plus a new concept in
computer games, Deflax!! Both programs on oné cassette only £3.95.

BLITZKRIEG (3.5%)
Fiy your Vulcan bomber over enemy terrtory and destroy the city. 25 kirels of play. Hi-res colour
graphica on the unexpanded Vic 20. Only £4.95,

DEFENDAI m/c

Full feature version of the popular arcade aime incladhng; Swarmars, Baiters, Pods, Landers and
Humancids. Controls: Up, Down, Thrust, Reverss, Fire and Smart Bomb, High resclution colour
graphics. Joysticks controls. Bk or 18k expansion needed. Only f8.00 + 50p php.

TRAXX! m/c

Vic 20 version of the brand new arcade game “Amidar™ A Packman/COub crossbreed. AN machine
cnﬂéﬂfﬁ and fun. Joystick controls. Hi-ras colour graphics, 8k or 18k expansion needed. Only £8,00
* B

RATMAN| m/c

Kill tha sgueaking rats which fall from the sky before they dig In and prey on you! Game includes rats,
hammaers, men, mutants and spears. M/c, hi-res colour graphics. Bk or 16k expansion naeeded. Fast
and fun for only £5 + S0p php.

UTILITY PROGRAMS (for unexpanded Vic 200

GAME GRAPHICS EDITOR. Create your very own cusiom charsciers, Full featumes include Reflect,
Save on Tape #tc.

SOFTKEY 24 24 key wonds inc. Peck, Poke, List, Save on your function keys. Both programs supplied
on one casserte. Only £6.00

Coming Soon, plug-in games cartridges a1 under £20 = please ring for detais.

ATAR! 408/ 800

TURBOFLEX

Supert ulira-fast and totally ndw ball game unlike any you have seen before, Uses ATARIs unique
features to the full, Incorporates superh colour/sound effects and uses Player/ Masile graphscs. Tables
top 10 scores along with Scorer's name. T8.00 + S0p php.

FREE! TO VIC, ATARI & SPECTRUM OWNERS. SEND
SAE NOW FOR FREE PROGRAM AND CATALOGUE
OF SOFTWARE

QIIII!IIIIIIHIIIIIIIIIIIHIIIHIIIIIIIIIHIIIIIIIIIIHIIIHIIIIIIIIIIIFIIIIIIIIIIIIIIIIIIIlI[IIIIIHIIIIIIIIIIII!IIIIIIIIIIIIIII[IiIIHIIIHIIIIIIIIIIIII|III1IHIIIIIIII1I!IIIIlllllllillllllllllIIlIllIIIIIIIHIIi

HE SAID YOU COULDN'T DO IT
WE DID IT!

Revolution in Teaching Program Technics
Appreciate the Real Value of Your Computer

Read ZX81 Horison (with tape)

Learn to Link Copy Move & Merge
No Programmer Should be without This Book

O OO OO OO OO AR R TR

MRS

CONTENTS: PRI _—

Detective,

Billards, From: To:

Machine Code Programmer, NAME Uitgeverij Wolfkamp
Call Back ROutine, Postbus 70254

Fill Text, (1007KG) Amsterdam.
Animated Cylist, ADDRESS Netherlands.

Load & Save,

Tel: Amsterdam 020-278931

We can accept no responsibility
for any illegal use of these
programs.

; e
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Payment must be included with order. Price £12.00 POUNDS
Credit cards are accepted.
Cheques payable to J. McNamara/ZX81
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CODE MONITOR/
DISASSEMBLER

*SINGLE STEP with REGISTER
DISPLAY

*BREAKPOINT handling routines
*Tahulation Memory Dump with ‘on-
screen’ Editing (printer option)
*Memory Display —Hex, ASCIl. Screen
Code, Decimal & Binary

*SEARCH —Hex or ASCII string
*INTELLIGENT COPY

*COMPARISON of two memaory blocks
*DISASSEMBLER (full featurel
*INCREDIBLE PRICE—ONLY £14.50




DOWNSWAY
ELECTRONICS (UK) LTD. 77
MORE MEMORY FOR YOUR

ZX81 OR SPECTRUM!
1
‘uNN-

32K RAM FOR SPECTRUM

= T

A full 48K of memory for the 16K Spectrum — simple
D.l.Y.installation by just undoing 5 screws and plugging
in! “State of the art” technology — advanced design
using fewer |ICs for high performance, reliability and

economy. ONLY £42.50 plus p & p.

MEMORIES
FOR THE
ZX81

The Downsway 84K Memory* slots directly on to the
computer, without needing an additional power supply,
or adding any extra load to the internal Sv regulator.
Trade in your old 16K RAM Pack (any make, any age,

ny condition) for £12.50 against a Downsway 64K

emory to bring the price down toonly £47.45plus p&p.
Without trade-in, it costs just £59.95plus p & p — still
incredible value!

if you only want 16K of memory for your ZX81, the
Downsway 16K RAM Pack offers the same benefits of
high quality and low price at only€24.95plus p & p.

Both memories measure only 2% x 1% 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.

Maturally Downsway add-on memories are fully 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.

To: Downsway Electronics {UK) Lid

Eg#tt M, Downsway House, Epsom Road,
-]

ad, Surrey.
Please send me:
Qty. ltem Price Total
32K RAM for Spectrum £42.50
E4K Memory for ZX81 at
trade-in price (my old 16K £47.45
HAM Pack is enclosed)
64K Memory for ZXB1
at normal price £59.95
without trade-in
16K RAM Pack for ZXB1 £2485
| Post and Packing £2.00
Total A
My cheque/P.O./Money Order is enclosed
NAME:
ADDRESS:
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TAURUS 8K PROMCARD

= Fiils memory space B(-16K

* Fousid within ZX8T Chss—adey mstaflatsn

= Link sedpctabde: Tl PR 1 RAM or BX, PROM (2-2737)
® il hom for TRURLUS SOLID SOFTWARES

TAURUS 165 RAMPACK

® Ubser switchable © Model & DR FLAM or 14K FLAR2W FRIOM [2718)
< Mol B 6K RAM o 12 FLAM=SK PROM [2730)

® Floxibit CONMBCHoN 1o TXET —gliminates mamory wipeoul

® Rugoed consirudSon—prowen high gualbty design

= joeal homae for TAURLUS SOLID SOFTWARES

TAURUS MACHINE-CODE MONITOR

Sarsson 1

* I user ulility commands

& Dptirmiséd for developing and testing Maching codd

* Avpdiable g8 TAURLUS SOLID SOFTWARE™ on i TAURUS hardwasne products
& Alsa gvadabic On CaLsonD

Version 2

* As Version 1 MACHINE CODE DISASSEMBLER

* Dizplays aodniss, Mo instructson bytod, SOurcd GOk
= Standard )-B0" mAGmOnscy

* Plodatne jumps shown with sbsolute sddresses

& B0 Ivdeliikd on CALRThE

GRAPHICS EDITOR

® Make your gwn charscisr shapes—whatever you want!
= inclydes routine fof switching chamcter sets

® Twn fiw character aots providod inchading lower cass)
= Msailable as TAURUS SOLID SOFTWARES

MACHINE-CODE ASSEMBLER

# Signdard Z-80" masmaonics

= Optimised tor 2R keyboard layout

® Up to 256 yser-delinable lanels

= Available as TAURLIS SOLID SOFTWARE®
= Algo gvailabio on Cassete

FRAGEUET SUMMARY
e Jasml
| I RAMBACK | B PROMCARD | Commtie | | o o e op
Mhoscied A, iociet B || ordarias
.p-mmﬂi-'-‘..l e | e E:m:.q.r r_m || TAURUS COMPUTER DESIGN
MCARTOR g 1 4550 | 2 g [
MCATER Vo 3 | cooo | momemmon| mse || 37 High Street, Baldock,
ASSOURL ER [ €12 poe EPRCM | 850 Hertlordshire SGT 6BG
GRAPHECS EDITOR = | = | opwemon| - Telephons Baldock (HEZ) BEI900

Just recerved your ZxX SPECTRUMYT Mo point in looking army
further —we have the products you Nead al the pnces you expect

SP48 SP80

32K Memory extension 64K Memory extension

[Gring total of 48K Upgradeabis 1o SPBO) [aning massve BOK)

£25 £50

Both the SP4EB and the SPED it msace the Specnum case, are fully compatible wath all
Sintlyr 30d-0ng [2X Prnter. RS232, Microdmae eic |, ars veny koW iN pOWEr COMSumMpion.
reguire No soidenng. are easy 10 fit and remove and camy our full guarantee

y-)
’ND‘{}U%

and data onto your Ay .\ & 1{4.1

Spectrum in menutes ;1"

with the fabukous new SLOWLOADE
£10

This supert place of software anables your Spectrum to LOAD programs from ZXB) tapes
and automancally converts them [0 “Spectrumese” ready for nomal Spe:trum SAVEING

Transfer your ZX81 BASIC

arid Machine Co0E DIogiaims




@RAUAMMOHOROCBEOW

ERINOEIQI®]PlOIWIEIR

ACORN ATOM

SPECIAL OFFER (While stocks last)

Built & Tested ATOMS

Basic [BK Rom + 2K Ram) £117.50
Expanded (BK Rom + 12K Ram) £142.50

Disk Packs (inc. FREE Buffer Kit) £299.00
ATOMCALCROM £34.00
WORDPROCESSORROM £26
FLOATING POINT ROM £20
ROM SELECTORBOARD £19.50
BBC BASIC {phone for availability)

Full Range ACORNSOFT programs

BOOKS

Getting Acquainted with your Acorn Atom = £E 45
39 Tested Programs for the Acorn Atom £6.45
AtomMagic Book £5.50
MODEL A

(=
£295
MODEL A (32K £323 G
MODELB £378
DISKS & INTERFACES (phone for availability)
14 Inch Colour Monitor £259 a
20Inch Colour Monitor £299
=
®
=
()
O

BOOKS BBCMicroRevealed £7.50

** SPACIOUS ettt oAbl el S £5.46

SHOWROOM OPEN MON. to SAT. NECOHowBASIC . 6580

*FRIENDLY AND HELPFUL STAFF Pracical Prograeos for e BEC Micto an o a
*EXPERT ASSISTANCE ALWAYS ON HAND ACORNSOFT programs for the BEC MICRO

+GOOD RANGE OF COMPUTER BOOKS PRINTERS s

«AFTER SALES TECHNICAL — EPSON MXBOF /T I
BACK-UP and SUPPORT ~ SEINOSLAGE T00A t1ae

Printer Leads (BBC/ATOM/NASCOM) £18.50

NEW FROM MICRO POWER

THE FAMILY COMPUTER TO FIRE
YOUR IMAGINATION

Easy to Learn! Easy to Use!
Colourful! Graphic! Musical!

Well-made and Designed to Grow!
KEY FEATURES Pl
=* 32K RAM as Standard, Expandable to 64K LA

** Display:
9 colours available.

5 different resolutions from 16 x 32 to 256 x 192. \-

== Extanded MICROSOFT Colour Basic as Standard.
Advanced graphics commands—saet, line, draw,
circle, paint, print using;
Advanced Sound
Full Editing—insert, delete, amend.

** Professional Typewriter Keyboard
{Guaranteed for 20 million key depressions).

** FREE 160 page 'BASIC’ training manual.

#& Simple ‘plug-in’ Connections for Joysticks, Printer, ‘
Gamas, Cartridges and ‘auto-controlied’ cassatie. 5 B

=+* Software on Cartridge and Cassette already
avaiiabie {send for detaiis). i

PRICE ony £199.50 . v.a 7

MAIL ORDER - £7 Carriage
et W | =8 Fa¥ 3o
but FREE on cash/chequeorders. MICRO POWER LTD.
8/8a REGENT STREET,

THINK MICRO POWER!! PN CetdsLararE

Tal: (0532) 683186

=)
il - fou ()
-_— S
o,

©

P

ROCGRAMBOTBOM

OEIQ] p[o]w]E [R]
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MEMORIES ++NEW LOWER PRICES++ Ware

2114 Low Power200ns 0.80 4116 200ns 0.70

2708 450ns 2.79 4116 150ns 1.10

2716 450ns (5V) 210 4118 150ns 3.38 B ik

a7 16 350ns (5V) 3.59 4164 200ns (TI) 4.65 - |

2716 450ns (3 rai[] 5.95 4816/4518 100ns 2.69 iu":uare from the south for the DRAGON and BBC microcomputers.

s gn gmean, 23 || (G e

ns : ns . T hty es of the Tri-suns strive fol acy |
g 500 3.60 6116LP3T50ns 5.7 el i e
£ 23 i DRAGON RIDER
BBG chnﬂ “mHABE Krrs HEw meﬂ PHIEES 5 Car. you destroy the enemies from the sky beflore your fiery steed
gs{som& rﬁaqs are shill in short supply please check availability runs out of pufl
erore orgernng. : i

BBC 1 451 E"Ifq'E‘lE x 8 100ns 21.50 hr-‘f ETF'I-\_:'\'I. of this classic for.the D f s F

BBC 2 Pnnter!u S.E"r HG k“ {!C-ﬁg' ?_G + PLE" la} a‘m Gu:ﬁ'l. h}'r';:ﬁ:u:rr L :. -.rﬁfl.'lim:r.u *.lrt E‘::.ili::s:dnd ::::::l:” Eg 5

BBC 4 Analogue input kit (IC73, 77 + SKE) 6.70 Ll T il ;

BBCS Serial /O and RGB kit (IC74, 75 + SK3,4)  11.45 VULCAN NOUGHTS AND CROSSES =

BBC6 Expansion bus and tube kit IC71,72.76 +  6.25 il pserReephnaipedysdmagpladtiocdus e gt

.I 1|I 1 LLEEELS 4 - o &

BBC 21 Printer cah!g.- complete 13.00 TANKS!
I BBC 22 Connector for user pﬂrt with 38" cable 2 .00 I Variable wind and terrain make this cxciting two-player game a £+

BEBC 44 Analogue input plug with Cover 2.25 challenge tor everyone
| BBCSS & a;;:f«rj3 EIE sﬁmuEIN plugs for Serial I/O and 0.99 i GAMES COMPENDILM €

LRy A el I ey for all the family, includ: Blackjack.
L BBCe&b Cnnnecmr for Bus port with cable 3.50 |} n;:.f:: I?L:Lxh::ngw;.: '\l\uhl':l. P S t_,;n.;._-r and g} /jl‘

Hunt the Wumpus!
2 wr T f r i L v 0k @
¥rsa All wc:siiciu;um:dﬂm??;ﬁ?;;: ?&T’E!ﬁ — E All games £6.95 inc p&p
Official orders from éducational and governmaent establishments, and
Publi; companies actepied Cradit Accounts available to others |subjéct 10 stabus)
All prders despaiched on day of recelpt Oul of stoch items will follow on automalically at our ; g
gigcreton or a relund will be given i reguested RING NOW TO ORDER DIRECT!
NO SURCHARGE FOR CREDIT CARD ORDERS
M I DW'CH COM PUTE R CO LTD 27 Ditchling Rise, Brighton, E. Sussex. BN] S0QL. S
Tel: 0273 686454 o)
Dept YC, Rickinghall House, Rickinghall, Suffolk IP22 1HH Discount for bulk orders and retail: serd SAE for catalopue

Telephone (0379) DISS 898751
Please make a note of our new address

S % Ew s amand

|lI...I.Iill.l.
E‘E-‘Enmnm&m

Lion iMicro Computers

B only i
| Our best seiling gama for the Alom now re-writlon and
enbanced for the BEC Intriguing mixture of Space Inveders,

r -
ondon s widest oy,
| MIDDLE KINGDOM [Mode 7) Baskc & Machine Code. [4]

Crigingl roal time adventurs with ever 180 rooms to find snd
expiore. Fight [or avekd!] the many different monsters and

ritrieve the loat treasures of Hylem. Many different scenarios
rangeo

SPACL INVADERS [(Mode 1] Machine Code. (1]
| Fast action, full-feature wversbon of thin popular game . Ot
standing high retclutien colour graphics plud sound.

REVERSE and COMOKQ [Mode 3) Machine Code. i
Responde limt wunder one tecond for the first 3 levels. Many

features, graphic bosrd, probles molving, oic. Bolh games
are wery abeorting and challenging.

| el CAMES TAPE | (Mode 3] Machine Code. is
Mowing Wall Broskout, Snake and Hunt are fast moving
omputer Magazines 253Kihve ‘Gemer. very coeuetul. Three ity Gemes for the
| price of one.

MICRO MAN [Mode 1) Machire Code - Mocel B only - Fasl
moving, excellent colour graphics with sound, i

EXTENSIVE RANGE OF SOF TWARE s ol oy g i poen oo e i

with full gn-pcreen editing and justification {more useful snd
powerful than & ext sditor), ingert, delete, move, COpy.

ACCESSORIES AND PERIPHERALS i s, s ot S e s Gl
with Instruction manual. Large SAE for further details.

— —— e —— All programs suppleed on quality ©-13 casseties. Al prices

arg inclusive, no extras, Buy amy tso cassetles and deduct
1 from total, 3SAL for catsluguos.

m software also available. Space Adventure lnvaders.
Ajr Strike Only {6 each. SAE for delsils of gur full range
d beqi lik

PRO SOFTWARE
Lion House. 227 Tottenham Court Road. London WP OHX MAEOOIMNEFIERENEC
Telephone: 01:580 7383 & 016371601 Telex: 28394 Lion G CICIERERRNOOC0]
N ﬁ_ﬁ, Open 8to6 Mon-Sat EXZE WD Il I.EHEIL_J

SEND LARGE SAE FOR OUR LISTS

R |
® @ ¢ ® » @ & & & @ © & 0 o
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prompla
oind

ey
L]

THE SPECIALISTS

Lion Housa. 227 Tottenham Court Road. London WP OHX

Telephone 01-580 7383 & 016371607 B4
%' Telex: 28394 Lion G
SRR | Open Sto6 Mon-Sat EXZE DI

i £ | ¥ |
FOR YOUR MICRO || & M5! ° /7 I
COMPUTER NEEDS || | ::| =
EEEEEEEEEEEREEESN dﬁ_-ﬁ@ ai %Ei‘;E 1
B MICRO COMPUTERS 255 Ml § g (| situi ]
B ACCESSORIES E2es| O 3 2 3 N ik 4]8
W PERIPHERALS g:gi ; fg gé%ii;ﬂ 3 R
W EXTENSIVE RANGE 255 2 | it § 13t N gseiiy G
OF SOFTWARE £52 | § AR kS
m \\VIDE RANGE OF oz | Q i || Bl £
BOOKS & MAGAZINES =3 | @EY ggﬂ et
W (N HOUSE AFTER SALES F—— VUM & % i f1%: B 15
SERVICE DEPARTMENT B @ 5 ;g%i Syor §
EEEEEEENEEE NN N 5§§ ;ggg’ggg%
STOCKISTS FOR APPLE OSBORNE. NEWBRAIN ETC § Efi g E%ﬁ Eé § g
: : > S AN HE i|2
Lion Micro Computers ® AN
it || 1
g a égg e

/r?’r
=

Measurement and Control with your

ZX81 SOFTWARE ZX81 Z)(31
SPECIAL OFFERS and our proven ANALOGUE PORT

I Already many in use in industry, education, hospitals, labs.,

agriculture and the home. Now extremely low cost control
PACK1 GAMES (Save £5.60) ...£12.00 operations and even robotics become a reality.
TEST-MATCH + FOOTBALL-LEAGUE + STOCKMARKET The ANALOGUE PORT plugs directly into your ZX81 and offers
+ VIDED-MAP. These are serious games, using the full » B separate analogue voltage measuring inputs
16K RAM. ® 8 switching outputs for relays, LEDs, sound output.

- gmgli‘fier for mfv sensitivity on one input channel
= § control lines for further expansion

PACK2 GRAPHICS (Save £7.85)........ £12.00 = Stackable connector for RAM pack, printer
VIDEO-VIEW + VIDEO-SKETCH + VIDEO-GRAPH « Self contained, no extra power supply etc. required
Qur high acclaimed series of graphics programs. | Thermometers, light sensors, microphones, joysticks . . . in fact

anything which produces a varying voltage, resistance or current
PACK3 BUSINESS (Save£3.90).. ... . £12.00 may be connected directly to your ZX81 via this port. A
VIDEO-AD + VIDEQ-PLAMN. Comprehensive manual is included which assumes no previous
Business software which works. expertise.

only Ezg. 95 ready built and tested
These are all well established and successful programs. *** Return of post delivery ***
Each program is ar:cﬂn_'tpanied by a fully comprehensive |
operating manual and includes a built in demonstration. 2% FREQUENCY ANALYSIS SOFTWARE (Fast Fourier Trans
The reverse of each cassette carries an audio-commentary form) on cassefte and with manual  £15.20
which supplements the operating manual. - I
For lustrated catalogue send 5.A.E. (9" = 67) Make cheques payable to:
Immediate delivery. UNIVERSITY COMPUTERS

5 ST. BARNABAS ROAD,

ED sreaiaa CAMBRIDGE CB1 2BU
STOURBRIGE
:-.?TMM VI D EU Delivery return of post on all items (except EPROM prog.).
ENGLAND Official, trade, bulk orders accepted. Please add £1 p&p to cost of
\l/ — SOFTWARE LIMITED order,
== 4
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20 —FORTHE VIC

S,

The introduction of Wordcraft 20 for the VIC brings  stops, decimal tabs, justified output, multiple

the benefits and advantages of full scale word copies. Complete control of the final output.
processing directly to the general public. * Automatic underlining and emboldening.

Until now only the business world could afford word * Full screen display with automatic paging.
processing systems but this amazing price * Full storage and retrieval facilities from disk and
breakthrough makes it available to everyone. tape.

Wordcraft 20 comes on a cartridge ready to plug * Full compatibility with Wordcraft 80.
into the back of the VIC. Included in the cartridge is * Name and address capabilities — including

an extra BK of RAM that is also available for use labels.

with other programs — so not only do you get a * Full document merging facilities.

word processor but you also get a memory Wordcraft 20. The package that the VIC user has
expansion thrown in. The system also comes with  been waiting for. A word processor of proven
complete documentation catering both for the quality at a low price.

inexperienced user and for those already familiar For the first time ever, every home can have one.
with Wordcraft 80.

Just look at these features:

* Full use of colour and sound. V{i‘l’l(l’lG( @l",l&
* Full compatibility with VIC 1515 printer, parallel

pr‘inters or HSESEC serial pl"i:ﬂ?El"S_ Wordcrah 20° E125.00 inc. VAT and p&p Avaala.b.ln trom all VIC dealers or direct from

5 % ogenc Lid. PO Box 88, Read Berks. Tol: 0724 588334
* Full control over margins, document width, tab  Woran 20 s copynght P.L Dowsbn 1982
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KAYDE Electronic Systems Ltd
ZX KEYBOARDS FULLY CASED |

ZX81 WITH REPEAT KEY

This is a highly professional keyboard using
executive buttons as found on top quality
computers. It has a repeat key and comes
complete in its own luxury case. This is a
genuine professional keyboard and should
not be confused with toy keyboards current-
Iy available on the market.
As reviewed by Tim Hartnel

ZX Eﬂmpuﬁng}; nterface £3?.95

£72.95
£29.95

64K
16K

MEMORIES YOU
CAMN RELY ON

RAMPACKS

MASSIVE ADD ON MEMORY

NEW
SPECTRUM

This is a highly professional keyboard, taken
from our World Famous and well proven 81
keyboard, it has been redesigned to comple-

ment your ZX Spectrum. £3? 95

BUY NOW BEFORE THE RUSH

. A,
“ 6%;/1,

Up grade your Spectrum now to 48K. Just add our 32K
memory extension plug in board to your Spectrum which
already has 16K to give you a massive 48K of memory.

ZX81 4K GRAPHICS BOARD

The KAYDE Graphics Board is probably our best accessory
yet. It fits neatly inside your ZXB1. It comes complete with a
pre-programmed 4K Graphics ROM. This will give nearly 450
extra graphics and with the inverse makes a total of nearly
nine hundred,

The KAYDE Graphics Board has facilities for either 2K of
RAM (for user definable graphics) 4K of ROM or our 4K Tool
Kit Chips that will be available shortly. All the graphics are
completely software controlled therefore they can be written
into your pragrammes. Here are a few examples:

A full set of space invaders — Puckman — Bullets, Bombs —
Tanks — Laser Bases and Alien Ships

NO EXTRA POWER NEEDED £29.95

£48.95
FLEXIBLE RIBBON CONNECTOR
Stops movemeant of RAM PACK £12.95
INOUT PORT £10.95
MOTHER BOARD
Complete with 5 volt regulator £18.95

i, —

All Hardware comes fully built and tested and complete with
a 14 day money back option

Qry | lem Item price Total
£ £
ZX Spectrum Cased Keyboard s 3795
ZX Spectrum 32K Rampack 48.95
ZXB1 Cased Koyboard with rapeat key 3785
ZXA81 64K Rampack 7285
ZXB1 16K Rampack 29.95
Z¥B1 4K Graphics Board 29,95
ZXE1 Flexible Ribbon Connector 12.85
ZX81 Mother Board 18.95
ZXB1 In‘'out port 1895
ZXB1 16K Graphic Software 5.95
ZXB1 16K Software 595
Vic 20 Software 7.95
Name of Software + plop

:_1 enclose a cheque postal order payabie to KAYDE Electronic Systems Lid., for

*Pleass charge 1o my Access Barclavcard Trusteard account ng.
*Pleaze deleta complete
as applicabla | | | | I | | | I l I |

i 7 e B

Signaturg " = e
MNarme: Mr.MuMinJ I | | ] ] | l [ ] ] ] ] [ I ] J | | ] |
ety i (i 1 o VS TS e 0 ) i S Y A I ] Y
| 01 1 o ) I £ (R 6 RS9 T O 8 o P 10 1 1 Lt [
Please allow £1.50 PEP for all Hardware S0p for all software {Dept YC)

16K GRAPHICS BOARD
SOFTWARE

PECKMAN The only true ZX version of the popular arcade

game.

SPACE INVADERS The best version available anywhere.

CENTIPEDE “In all | think this is the best presented moving
graphic programme |'ve yet seen’’ — Phil Gar-

ratt, INTERFACE £5.95
Graphic Soltware can only be used with a Graphics board EACH

16K 81 SOFTWARE

CENTIPEDE “In all, | think this is the best presented moving
graphic programme ['ve yet seen” Phil Garratt — Interface.
30/3D LABYRINTH A cubit maze that has corridors which
may go left, right, up and down. £5.95

4K Tool Kit full of utilities to aid the programmer in construct-
rng and de-bugging E. PROM version for use with graphics
ROM. £9.95

VIC-20 SDFTWARE¢
THE KAYDE VALLEY Othello

The ultimate in Plus many more.
adventure games
VIC 20 dealer £7.95

e AN, SNV OWNA (RS, P (RN PR Sy S

SEND FOR A FREE CATALOGUE STATING TYPE OF COMPUTER.

B WHY WAIT TO PAY MORE —

V.
FAST IMMEDIATE DELIVERY AT

Post To KAYDE ELECTRONIC SYSTEMS LTD
Dept THECONGE, GREAT YARMOUTH
NORFOLK NR30 1PJ
Tel: 0493 57867 (Dept YC)
‘Telex 957247 CHATCOM G

Don '; forget you can always order on the telephone with your
credit card Dealers welcome

YOUR COMPUTER, NOVEMBER 1982
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SPECTRUM 48K : ZX81 16K
SIX PART ADVENTURE

P

= 4, t=HGINMES

from

J. K. GREYE SOFTWARE LTD
11 CMN TIFINCrICTI ) 11
THE NEL GENERATION SOF TWARRE ROUSE
“Without question the finest machine code games available
today’......... .N. ROWLAND Product Manager for W.H. SMITH.

Sy

fmm1h‘ll £1.96
10 Games incl. ASTERQIDS, UFD, CODE. BOMBER,

GUILLOTINE, KALEIDESCOPE, etc. {? U‘.%;ﬁ
PROBABLY THE BEST VALUE Tk TAPE AVAILABLE. bs G

e
We've done in Tk, games which some of our competiion = A DO
require 16k 1o dol

GAMESTAPE 2 for 18K anly £1.95
*STARFIGHTER Superb machine code Space Hatte. Set
ogainst a background of 'mmklu'? stors, with stunning
explosions — if you can hit the anermy

PYRAMID Can you mawve the Pyramid? Make s mistake and
it will collapsel A Thinkers game.

ARTIET The ultimate Graphic Designers nid. B Dérections, 10
Memorigs, SAVE. COPY, RUBDUT. CLS, etc.

GAMESTAPE 3 for 18K _ only £4.98
*CATACOMEBS A Multi-Level Graphics Adwenture, Each
level can contain up 1o 9 Rooms, & Passages. 7 Monsters,
Food, Gobd, Traps, Phantoms, an Exit (to the next level).
and there™s an infinite number of lwels,

NOTE. . . _ This is NOT one of the necessanly bmited text
‘-ﬁdﬂﬂlumau sokd elsrawhere

An excellant addictive wivch wil keep you amused
for fours.”. . . . COMPUTER & VIDED GAMES

| (A Tacomus

| GAMESTAPE 4 for 18K £4.95
*3D MONSTER MAZE The Game to Top Al Others
Unbsefievable Graphics! Can you find your way through the
Mare? The EXIT is there somewhere, but then so is a 7.REX,
and its after YOU! All in 3D (the T.REX will actually run
towards you in full perspectnvel), you've never seen anything
ke this batore!

30 MONSTER MAZE i the Best I have seen for the
Zxgre COMPUTER & VIDEQ GAMES

“If I had tx choose just one programme 1o impress an sudience with the capabiites of
the IXE1, then J K. Greye's 30 MONSTER MAZE would be the one withoul doubl™

ZX COMPUTING "Eriligny, beiliany, beilfant™ . POPULAR COMPLTING WEEKLY

| GAMESTAFE & Tor T80 onty D435 i ‘
*3D DEFENDER The Ultimate Space Game. Super fmst
Machine Code 3D version of the Arcade favourite. You have
will actually room towards you in JD, and shoot you if you let them| Your display

P

BLACK CRYSTAL
THE QUEST IS ABOUT TO BEGIN

[ The ultimate rele-playing adventure for the SPECTRUM/ZXBI.
You can become a warriof, elf of wizard on a quaest to find and vae
the rings of creation: 1o destroy tho Black Crystal and defeat the
Lords of Chaos. Held within six programs hes 3 land of fabulous
rreasures and mythical monsters, Journey through the land of
Beroth, explore the caste of shadows, descend into the
Shaggoths lair, search for diamonds in the sea of sand but beware
of cand sharke! Confront the fire demon in hit temple. hattie
sganst the Lords of Chaos and win your way 10 the Biack Crystad

By splitting Black Crystal into six programs we can provede mon
vanety and detsd than sy other adventurs for the Sinclur
COmMpuUters.

Real ime monster battles. Superh graphics. Save game feature
Al mix parts ae suppled togethor on cassetta, boxed wath
Insruction bookler.

10 gl your homme planet from the marsuding Aken Spacecraft.
This iz all in 3D, your viewscrean shows you the view out
of your fighters cockpit window, The backdrop moves when
vou tum, or fiy up or dowmn (8 flight directions), just as if you |
were really fiying it! But then YOU ARE! The Enemy Savcers

inchudes Score, Shield Smength, Alttude, Proximity, Forward Radar and yOur viewscroen,
which shows your rotating home planet, backdrop of Swurs, Meteors, Explosions,
ff-lh‘-al'all Blagts, your Photon Baams, up 10 4 Enemy Saucers and of course it all in
ull

“Another 3D winmer" e e s R SINCLAIR USER

GAMESTAPE 8 for 1K only £1.98

*BREAKOUT Supor Fast Full Screen Display Game. Your
all tima favourite with an adoed twist, Ses how much Moy
¥ou can wan and watch the pounds converl 1o Dollars. All
in Machire Code for Fast Action with 3 Speeds, 2 Bat Siges
and three anples of rebound! The best BREAKOUT arcund

and at this price you can’t go wrong|
k"Tﬂi bastofitekind” .. ........covv... WHICHMICRO & SOFTWARE HEW.EI.":I'.)

SPECTRUM 48K: 180K OF PROGRAM
IN SIX PARTS — ONLY £7.50
ZX81 16K: OVER 100K OF PROGRAM
IN SEVEN PARTS — ONLY £7.50
WHY PAY MORE FOR LESS OF AN
ADVENTURE

GAMES MARKED * INCL. MACHINE CODE.
Prices include VAT and UK. P. & P.
(Add appropriate Postage on Foreign Orders). Cheques/P.O.5 to

J.K.GREYE SOFTWARELTD

Dept Y€ 16, Brendan Close, Oldland Common, Bristal BS15 6QE

e CREDIT CARD SALES: FOR INSTANT DESPATCH, BY PHONE ONLY
TEL: 01-930-9232 (3 am - T pm)

To: CARNELL SOFTWARE, DEPT Z 4 STAUNTON RD, SLOUGH. SL2Z 1NT.

Pleate send me: Black Crystal for my, i you prefer ﬁﬁ:ﬁ“ﬁ?ﬁ"ﬁi our mxp:g:mms

I S s reh g ir BUFFER MICROSHOP 374A Streatham High Rd.. London SW16:

= a1t e RS R D £7.50 ggﬂfgm_ e ggmi_musr’ﬂm. B?n:m;
— 89 Park S, Bristol, Avoryg
I enclose & cheque/ postal orded [pavable to Camell Softwane] for £ MICROSTYLE 29 Behvodere, Lansdown Rd,,Bath, Avon:
NANE MICROWARE ___ ——— 131 Medton Rd.. Lelcester:
SCREEN SCENE 188 ST e Chein o e
ADDRESS WHSMITH_______ Over 200:Computer Branches;
.................................. ZEDXTRA & Lane Ki D -

........................................................... ey TRADE & EXPORT ENQUIRIES WELCOME

DIRECTORS R. CARNELL, 5. GALLOWAY
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SinclairZXSpect

16K or 48K RAM... @

: ZX Spectrum

full-size moving-
key keyboard...
colour and sound...
high-resolution

graphics...
From only

£125!

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

Then, the ZXB1. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they've sold over 500,000 so far, to make
Sinclairworld leaders in personal
computing. And the ZX81 remains the
ideal low-cost introduction to computing.

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

Professional power-
personal computer price!

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

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

You have the facility to support
separate data files.

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

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

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

‘E_['H‘i'

ol [ 4
ST

Ready to use today,
easy to expand tomorrow

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

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

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

Key features of the
Sinclair ZX Spectrum

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

@ Sound-BEEP command with variable
pitch and duration.

@ Massive RAM —-16K or 48K

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

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

@ ASCIl character set—with upper- and
lower-case characters.

® Teletext-compatible—user software
can generate 40 characters perline
or other settings.

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

@ Sinclair 16K extended BASIC-
incorporating unique 'one-touch’
keyword entry, syntax check, and
report codes.




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 potentialis enormous. And the
astonishingly low price of only £20 s
possible only because the operating
systems are already designedinto the

ROM.

Available only
by mail order
and only from

Sirnci=ir-

Sinclair Research Ltd,
Stanhope Road, Camberiey,
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 speed is 50 charac-
ters per second, with 32 characters
per line and 2 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
full instructions. 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 microfioppy.

The transfer rate is 16K bytes per
second, with average accesstimeof3.5
seconds. And you'll be able to connect up
to 8 ZX Microdrives to your ZX Spectrum.

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

A remarkable 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
cheque, postal order, Barclaycard,

Access or Trustcard.

EITHER WAY-please allow up to 28
days for delivery. And there's a14-day
money-back option, of course. We want
you to be satisfied beyond doubt-and we
have no doubt that you will be.

|_;o Sinclair Research, FREEPDET Camberley, Surrey, GUIS 3BR. Order

| Qty Item Code Item ;:r"rice Tostal

| Sinclair ZX Spectrum-16KRAMversion 100 125.00

[ > Sinclair ZX Spectrum - 48K RAM version 101 175.00

l Sinclair ZX Printer 27 5995 I
__Printer paper (pack of 5 r-:::lis} 16 11.95

| Postaqe and packing: orders under £100 28 2895 |

| 1 ~ orders over £100 29 495 |

Total £

| Please tick if you require a VAT receipt_ |

| *| enclose a cheque/postal order payable to Sinclair Research Ltdfor£_ |

| *Please charge to my Access/Barclaycard/Trustcard account no. |

*Please delete/complete .
| asapplicable =t |
| 'Signature o SNk . ]
PLEASE PRINT

| Name: Mr/Mrs/Miss | | | |

| iAddress | | | | | 1 | (TR |

| | 1 | Lol = | |

, PRI o PR ) a1 d—j=r] == : Yocan I




ZX Spectrum software: how good and how soon?

The ZX Spectrum uses an enhanced
version of Sinclair BASIC, fast becoming a
world standard, and unlikely to be super-
seded. Unique features, such as one-
touch keyword entry and syntax check and
report, are increasingly attracting
software originators.

Building the software library is already
far advanced, and a complete catalogue
will be available in the next few months.
Subjects will include sophisticated
games, education, ‘housekeeping’, and
business management. The more
complex packages can, of course,
be used to their best advantage with the full
48K RAM version of the ZX Spectrum.

2 0 @ DD

The Sinclair 2X Spectrum can handle sophisiicated games
programs with high-resolution colour graphics and sound

CORAERBHDE CHOCB. LTO.
PRty 1 s b e YR

1
[ == . =]

£300

A range of busine ss soltware will soon be available, covering
both specific applications (eg stock-control and payroll) and
general business managémeni systems (eg malrix m odeis).

This major advance in computer technology maintains
Britain’s world-bealing position in the field of personal
compulers

| | — |

This second genaration of Sinclalr personal computers
demonstrales continuing commitment, Advanced
techrology made the ZXB0/81 family a price breakthrough:
advanced technology makes the ZX Spectrum a
breakthrough in price and parformanca.

Elegant, effective, unique—the ZX Spectrum design.

‘Less than half the price of its
nearest competitor—and more powerful.’

‘These two pictures show how it's
done. On theright is the PCB from the
BBC Model A Microcomputer. On the left
is the PCB from the ZX Spectrum.

‘It's obvious at a glance that the
design of the Spectrum is more elegant.

What may not be so obvious is that it also
provides more power.

‘The ZX Spectrum has more usable
RAM, and higher maximum RAM.

‘It offers twice as many colours on the
screen at any one time, plus a colour
brightness control. It also offers user-
definable graphics.

‘It has data transfer rate 25% faster,

supported by a VERIFY facility.

‘And it employs a dialect of BASIC
(Sinclair BASIC) already in use in over
500,000 computers worldwide.

'We believe the BBC make the world's
best TV programmes—and that Sinclair
make the world’s best computers!

= Clive Sinclair.

Above left: internal layout of Sinclair ZX Spectrum.

Right: Internal layout of BBC Micro Model A,

The illustrations are to the same scale, and
demonstrate the rate of advance in

microcomputer design. The ZX Spectrum uses
just 14 chips to provide more power and more

user-available RAM.




Tim Hartnell's previous books have been warmly welcomed by the computer press:
“. .. This is undoubtedly the book to read . . .” Personal Computer World
“. .. Abook to be recommended . . .”Computing Today

The book

you’ve been
waiting for!

This is a book that will allow you to make
the most of the ZX Spectrum — a book
that will lead to you ‘expert programmer’
status within weeks.

There are two major sections — the
first for those who have no previous
experience of computer programming,
and the second containing advanced
material for really powerful
programming. All sections of the book
make good use of the full eight colours,
sound generation and high-resolution
graphics. You're also shown how to
make the most of Sinclair BASIC
features such as DEF FN, SCREENS,
MERGE and FLASH.

Key features of ‘Programming

Your ZX Spectrum’

@ Using the colour effectively —
BRIGHT, FLASH, INVERSE and
more.

® Sound — there's more to the BEEP
than meets the ear.

® Finding your way around the
keyboard, the use of every keyword,
command and function.

® High resolution graphics — how to
use them for stunning displays, how
to create your own version of the
famous arcade game ‘Pacman’ with
user-defined graphics.

® The ZX Spectrum has the full ASC11
character set and this book includes
a word processor program to make
best use of it.

® The Spectrum LOAD and SAVE is
highly reliable, and the MERGE and
VERIFY features increase its
flexibility. Programming Your ZX
Spectrum outlines simple ways to
ensure you never lose a program.

234
PAGES!

The ZX Printer

All program listings are dumped
direct from the ZX Spectrum, so all
programs are guaranteed to run.

Interface
Publications

The Microdrive '

An appendix to this book details the
commands needed to use your ZX
Spectrum with the Microdrive
microfloppy so you'll be ready when it
comes on the market

The UK’s leading
publisher of

proven
Interface, 5
Dept. e microcomputer
44-48 Earls Court Road,
London, W8 6EJ bOO ks
Interface, 44-48 Earls Court Road, London WBSEJ | | Pascal for Human Beings — Ruston
Plgase send me the following £4.85
[ Programming Your Zx Spectrum — Hannenvdones BBC Micro
€885 | ) Let Your BBC Micro Teach You to Program —
[} Getting Acquainiad with your ZXB81 — Harmnell Hartnal R4S
£S35 | ) The BBC Micro Revealed — Ruston
{ } Mastenng Machine Code on your ZX81 — Baker £7.85

£7.50
[ } 20 Semple Electronic Projects for the 2XB1 —
Adams L8485
() 34 Amazing Games for the 1K IX81 — Gouriay Name _
L4856
[} 48 Explosnve Games for the ZX81 — adiled Hartnell  sq-ress
£505

YOUR COMPUTER s — L
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best brains in Britain

at 7+

Northern
(o

omputer
dirs=-

Sl biues ystnms
BELLEVUE, MANCHESTER
NOVEMBER 25-27, 1982

Opening Times 10am-6pm each day

SPONSORED BY YOUR COMPUTER AND PRACTICAL COMPUTING
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Northern Computer Fair. The show covers the fields of personal

P
'— N
S

rr--'-‘*:"' =

\ ’
The brains we're talking about are the printed circuit, silicon-chip variety
and you'll find them (thinking hard) in the vast range of exhibifs af The

h‘

computing, home computing, small business systems and associated
software, through computer books to video games, with a special
attraction being the ZX 81 Sinclair Village. So whetheryou're a
businessman (or woman) who needs to keep up to date with the
latest developments in this fascinating field, a die-hard computer
enthusiast, or simply inferested in the subject, you'll find what you're
looking for af the Northern Computer Fair.

Ticket prices at the door are £2. 00 for adults and £1. 00 for children under 16,
but special party rates are available for 20 people or more with the organiser
admitted free. For more information confact IPC Exhibitions, Surrey House,

1 Throwley Way, Sutton, Surrey SM14QQ. Tel: 01-643 8040.

HALF PRICE ADMISSION VOUCHERS forreadersof JOUR
COMPUTER

e

of

- N aduft o | N child

- orthem  sio0 1| ortherm  sop

| @upuer” Ul @mpuer”

¥ Cut this coupon and 1! Cut this coupon and |
exchange for half-price exchange for half-price

i ticket at the door. 11 ticket at the door. i

YOUR COMPUTER, NOVEMBER 1382 137



LET ACORNSOFT OPEN THE
DOORS TO
YOUR IMAGINATION ==

BC Microcomputer or Acorn Atom g o

Acornsoft is the software -~ e o
division of Acorn Computers,
designers and manufacturers, of the
BBC Micro and Atom. They know
better than anvone the capability of
the machines, they know how
to get the very best from the
hardware. And they have
produced a range of exciting
games, exacting business and
useful household software.

The Biggest Range Available

Acornsoft software ranges
from authentic arcade games like

== T

Please rush me my free

Snanoer 10 Algebraic Manipulation
to Desk Diary 1o 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 1o
us and we will rush our catalogue
absolutely free. Can't wait for the post

-

ring 01-930 1614 b
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 are registered
trade marks of Acorn Computers Ltd

ACORNSSFT

4A Market Hill,
CAMBRIDGE CB2 3N).

hiterature from Acornsoft
§ DAtom [CIBBC Please tick
Name

Address

LP{E[-: ode
— — L —— e S Y PR PO I EE—

There's only one thing that can
help you get the best out of
'your BBC Micro

LT I"

The only non-commercial independent
National BBC Microcomputer User group

L-FFF-----—---nu--—----—-——niu—nuu.nwrﬂ----h*hrr—4-n-—----—-—-—-----—----'q-—---—---—-——---'———u-q-—f---d-—----nq.

' Please enrol me as a member of LASERBUG. | enclose a cheque/postal order for £12.00 for twelve months
subscription/£1.00 plus S.A.E. for sample copy.

>
1
a
@
é

........... T8l........-. =
Pfeasa make all chequesfpastaf orders payabfe to Laserbug and sena’ to:

LASERBUG,

4 Station Bridge,

Woodgrange Road, Forest Gate,
London E7 ONF.

L--..—-————-—-—-—u-——-h-hh
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TWO NEW ARCADE GAMES
FOR THE ATOM

PAINTER

A superb wversion of the

popular arcade game. Fill in

the squares by guiding your

animated man around the

grid. Beware the “meanies”

as they try to knock you off

the girders.

12K RAM Priced at only
£6.90

TORPEDO RUN

Another fantastic. high
resolution (clear 4) real tme
game for the “"Atom". Can you
complete your mission and
destroy the enemy convioy? Wil
you return to a heroes’ welcomea
or i¢ Davy Jones' Locker your
final resting placel!!l

B Taxt

GK Graphics Price f5.75

ATOM HARDWARE
UTILIKIT

FOR JUST £18.40 ADD 2 BASIC
COMMANDS AND FIVE
FEATURES!! TO YOUR ATOM
(SUPPLIED FULLY DOCUMENTED
OMN 4K EPROMI
COMMANDS Read: Restore: Data;
Tona: Key X: Clr: Diassemble; On
Error; On Escape; Var; Hex; At List
iE=oatroied I3t with up & down acrall
tmciity); Renumber; Find; Search &
Raplace; Auto; Delete; Block Move:
Codd: Warm; Fast: Skow,
1200 RALUD CASSETTE
OPERATING SYSTEM
ADDITIONAL FEATURES
Vieible Load/Save; Audio indication
of successful Load/ Save; Extended
Lives e up to I08 characters per
Eragl Auto Repaat on 3l kive (axcent
Break B Lock); Auto it of line when
an efmor OCCUE.

ON AN EFROM BOARD
H you alresdy have an Eprom fined
we supply 4 way and & way add on
Eprom board, controlled by
solftware
Prices 4 = £A0.70
6 = E25.45

SPACE PANIC

This s the most brilllant
reproduction of an arcade game
ever seen on the Atom. W's
addictive, it's fast, it's a game
the whole family will enjoy.
Claar the building of monsters
by digging holes in the floors to
knock them through. Try it

You too will be hooked by it.

12K FLAM Priced at anly
£6.90

“ZODIAC™
ATOM ADVENTURE
WIN £100
Following the sucoess of our 1st
Adveniure Competition (winner
shown below), we have
launched our second Adventure
Competition (we have doubled
the prizée money as  well)
‘Zodiac’” 15 your reatest
challenge yet from AfF. Solve
the problem of this Astrological
Adventure and you could win
£100. Closing date 30 Nov B2
Full machine code program

reguires 12K RAM
Price £6.90

OTHER ATOM GAMES
{ALL 12K RAM)
Death Satellite £6.90
Cylon Attack £6.90
Minefield £5.75
Missile Command £6.90

Polaris
Pontoon
Escape

£4.75
£4.75
£5.75

NEW
BBC MGD 'B°

FROGGER

This is as good as any other
software “Arcade’” game
written for the BEC Model
‘B". If you have played it in
the arcades save your
money — after 35 games
you will have paid for this
superb reproduction of
Frogger.

BBC Model ‘B"  Price only

MICRO-LINK £6.90

A & F's SHOWROOM & OFFICES OTHER BBC TITLES
NOW OPEN Early Waming — BBC

DRAGON 32 DEALERS sl e

Lunar Lander — BBC

WE HAVE A WIDE RANGE OF Model ‘B’ £6.90
SOFTWARE AVAILABLE FOR MOST Road Runner — BBC

POPULAR MICROS. CALL IN AND SEE ot ® =~ 559

830 HYDE ROAD, MANCHESTER M18 7JD Model ‘A’ £6.90
TEL: (061) 223 6206

e B30 HYDE ROAD

ADVENTURE COMPETITION 1 MANCHESTER
Answers 1. A.F.S. Enterprize M18 71D

i . i 24 hr Accesss/Barclaycard
2. Operation of Transfer Cabinet corvice (081) 223 6206 All our

3. B.J.Q.L. products are guaranteed for 12
Number of correct answers: 6 months and are in stock now.
Winner: Mr John Popplewell, ?" inges '“‘é”dﬁ VAT, PI‘“‘ &
2 dckage. varseas clients
Didsbury M2D DEA. _ please add 10% P&P.
Judged by: Your Computer Magazine and
Mr M Fitzgerald, Director A & F Software.

ALL ORDERS TO:
A & F SOFTWARE
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& 16K

ZX81

e ]"\lr"l
DRACULA!

Occupying over 132K of memory, a superb 3D graphics
adventure game for the ZX81 with 16K RAM, for only
£3.95! Enter Dracula’s tomb at 30 minutes to sunset

.. wander through the tomb’s pre-mapped 300 vaults
in search of the fabled Vampire's Treasure ... pick up
valuable silver stakes and use them to defend yourself
against the lurking horrors ... ghouls, zombies, pits of
primaeval slime ... See them all on the ZXB81's plan of
the tomb ... when it will let you! Take a chance on a
Mystery Vault ... if your dare! And all the time the
minutes are ticking by to sunset ... when Dracula rises
from his coffin and comes after you! Each of the
infinite levels of the tomb has its own 300 vaults ... go
as deep as you like, the Prince of Darkness will seek you
out in his blood-lustt WARNING: people of an
exceptionally nervous disposition should play this game
only during the hours of daylight! Special facility
enables a game in progress to be saved on tape so you
can continue it whenever you choose.

Price of only £3.95 includes ready-to-load cassette with
library case and inlay, full instructions, postage and
packing. Order today! Money refunded if not delighted!
Send cash, P.C. or cheque to:

MOVIEDROME VIDEO (DEPT. YCB)
19 Leighton Avenue, Finner, HAS 3BW.

8D HORROR aoventure came:

TRONBFOR L,

ZX Business Software.
FOR SMALL BUSINESSES AND THE SELF EMPLOYED

Business Bank Account: this program enables you to
make debits under 11 subheadings. Statements include
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 Analysls: quarterly totais 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 to prepare quarterly accounts for your VAT
returns and annual accounts for your accountant.
These programs can aiso be used by companies not
reg. for VAT.

Business Pack: incl.
Purchase programs. £25

Bank Account, Sales and

Please specify memory size when ordering for your
ZX81.

All prices include VAT, Post & Packaging. For details
send S.A.E. to:

TRANSFORM LTD.,

Tel: 01-658 1661

' 41 Keats Ho., Porchester Mead, Beckenham, Kent.

J/

A

SNAKE...HITCH-I'HKER ..REVERSIL...

‘Hitch-Hiker' is a great adventure game hl;ﬂd on

characters from the book ‘Hitch-Hikers Guide to
the Galaxy’. A fascinating game to test your skill
and wits whilst trying to collect five objects
scattered around the Universe located in such
places as the ‘Restaurant at the end of the
Universe’, ‘Arthur Dents House! and Belteguese
Spacedrome’. Directions can be found in the clues.
An intriguing game that can create hours of fun.

£5.80+VAT
in our opinion the best
BBCspftw_emtown'
ae [ J1g4 ‘}
—_HI'JTH** Jf

16 Wayside, Chipperfield,
Herts, WD4 911.tel (09277) 69727

.m-m-:ﬁ

i
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FOR THE

BIB|C/

MICRO

QUALITY
SOFTWARE

.
GALAXIANS (32K) £6.60
Fast action version of the popular arcade game. 4 types of
Galaxians lin 3 initial screen formations) swoop down indrvidually
or in groups of two or three. 6 skill levels, hi-score, rankings,
bonus laser bases, increasing difficulty, superb graphics and
sound effects.

INVADERS (32K) £6.50

Superb version of the old classic arcade game with a few extras.
48 marching invaders drop bombs that explode and blow away
your defences and 2 types of spaceship flyover dropping large
bombs which penetrate through your defences. 6 levels of play, hi-
score, rankings, bonus laser bases, increasing difficulty. superb
graphics and sound effects.

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 to ram you in separate attack phases. Fuel dumps,
repeating laser cannon, smart bombs, asteroids, 6 skill levels, hi-
score, rankings, sound effects.

CENTIPEDE (32K) £6.50

Another incredible arcade-type game, featuring mushrooms,
snails, spiders, flies, and the centipedes of course. Excellent
graphics and sound. 6 skill levels, hi-score, rankings, bonuses,
increasing difficulty.

WE PAY 25% ROYALTIES FOR HIGH QUALITY PROGRAMS Add S0p per arder for PBP,

SUPERIOR SOFTWF\RE
Dept. YC1, \

69 Leeds Road, ,_x . f;/“/' 1
Bramhope, Leeds. -*“Sff'f‘“3;ffnﬂ
Tel: 0532 842714 "~

[ I

A
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MICHAEL ORWIN'S ZX81 CASSETTES

he best software (by various authors) at low prices.

QUOTES

“Michael Orwin's ES Cassette Two is very
good value. It contains 10 stolid well designed
games which work, offer plenty of variety and
choice, and are fun.”

from the ZX Software review in
Your Computer, May 82 issue.

“| had your Invaders/React cassetie ... |
was delighted with this first cassette.”
P. Rubython, London NWT0

“| have been intending to write 1o you for
some days to say how much | anjoy the
games on ‘Cassette One’ which you supplied
me with sarkier this month.™

E. H., London SW4

| previously bought your Cassette One and
consider it 1o be good value for moneyl”
Richard Ross-Langley
Managing Diréctor
Mine of Information Lid

CASSETTE 2
Ten games in Basic for 16K ZX81

Cassette Two contains Reversi, Awari, Laser
Bases, Word Mastermind, Rectangles, Crash,
Roulatte, Pontoon, Penny Shoot and Gun
Command.

Cassotte Two costs £5.

CASSETTE 4
B games for 16K ZX81

ZX-SCRAMBLE (machine code)
—_—

- —

CASSETTE 1
(sdeven 1K programs)

machine code: %

Raact, Invaders, Phantom abens, Maze of
death, Planet lander, Bouncing letters, Bug
spilat.

Basic:

| Ching, Mastermind, Robots, Basic
Hangman. PLUS Large screen versions of
Invaders and Maze of Death, ready for when

you get 16K.
Cassette One costs £3.80.

CASSETTE 3
8 programs for 16K ZX81

STARSHIP TROJAN

Repair your Starship
before disaster strikes.
Hazards includa
asphyxiation, radiation,
escaped biclogical
specimens and plunging
inte 8 Supsrnova.

STARTREK This version of the well known
space adventurs game features variable
Kiingon mobility, and graphic photon torpedo
tracking.

FHINEEEE OF KRAAL An adventure game.
BATTLE Strat game for 1 10 4 players.
KALABRIASZ orid’s silliest card game, full
of pointless complicated rules.

CUBE Rubik Cube simulator, with lots of
functions including 'Backstep’

SECRET MESSAGES This message coding
program is very Ddp qexi jf.

MARTIAN CRICKET A simple but addictive
game {totally unlike Earth cricket] in machine
code. The speed is variable, and its 10p speed
is very fast.

Cassatte 3 costs £5.

R -

Bomb and shoot your way through the

fortified caves.
GUNFIGHT INVADERS
{machine coda) {machine coda)

GALAXY INVADERS (machine codel
Flsete of swooping and diving alien craft 1o
fight.

SNAKEBITE (machine code)
Eat the snake before it eats you. Variable

speed (very fast at top speed)

LIFE (machine code)
A ZX81 version of the well known game,

3D TIC-TAC-ONE (Basic]

Played on a 4 x 4 x 4 board, this is a game for
the brain. It is very hard to beat the computer
at it.

+ of the 8 games are in machine code,

J. Steadman).
Cassette 4 costs E5.

T -

because this is much faster than Basic. (Some
of these games were previously available from

Recorded on quality cassettes, sent by first class post, from:
Michael Orwin, 26 Brownlow Rd. Willesden, London NW10 9QL (mai order only piease)

ARE YOU A Z2X81 USER WHO'S NOT

v £47.3°

Including VAT,
complete

® Each ECREB1 comes complete with its own individual
certification tape, tested and serial numbered to prove your

machine rellability.
@ Mains Operation only.
® Mains & DIN connector leads provided.
@ Certification of tape head alignment
& Certified tape tension, torque and speed.

@ Fast forward and rewind tape search controls.

The ECRE1 is also shitable for Sinclair ZX80

® Please allow up to 28 days delivery. @ The ECRB1 is

backed by our 14 day money-back option.

VMIONOLITH

electronic products
Telephone: Crewkerne 0460 74321

- height and azimuth.

PLAYING GAMES?

ECR 81 DATA RECORDER SAVES AND
LOADS YOUR PROGRAMS EVERY TIME!

The ECR81 Enhanced Certified Recorder from MONOLITH is a
major advancement in cassette recorder technology which minimises
the problems associated with standard audio recorders. The unitis a
high reliability program store for ZX computers based on a modified,
proven cassette mechanism. The two sections of data recording
circuitry automatically ensure precise levels are written onto the
tape and that optimised signals are received by the computer.

THE ECR&1 IS NOT SUITABLE FOR AUDIO REPRODUCTION
NO MANUAL YOLUME OR TONE CONTROL ALDJUSTMENT PROVIDED

Telex: 46306 L _______

r!’u MONDLITH ELECTRONICS CO. LTD., 5/7 CHURCH STREET, CREWKERNE, SIIM'EFISET—l

I Please supply me with: | Price Total |

| -emmeemeee {Qty.} Monolith ECR 81 Enhanced Certified Recorder(s) | EELH |

| 10 be uied with my ZX81 ' |

I | also enchose postage & packing per recorder £2.50 |

|

] - Prices inglude VAT E

! leass pring

I Name: Mr.-"-fr!..'h'-r!.!-.l l I ,l_ i | |. | | JI_ | ! LN |. : JI lI

lomgores LL LI LT I ] LT jisiji il | | 1J
Mt i T r i = TR

e U s IS I 5 0O S ST R oo e (B RSN

BRI e Rt S R 1 |
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*FULL FIG-79 STANDARD
{(NON-DiSK]

*FASTER THAN BASIC

*EASIER THAN MACHINE CODE

*SUPPORTS ZX-PRINTER

Forth, for those who Bre ROt slresdy comarts, i perhaps the closest vt
1o the uinmarte all-purpose computer language. it is designed to be fast
portable and extreme’y flexible. A FORTH program conssts, largely, of
definitioms of new FORTH wonds, enabling @ user to develop 8 unique,
applcation ofented, vocahulary. It is even possible to alter the syntaw
10 suit your applcation (or just your style of programl).

*TAPE & DOCUMENTATION . . . £10
GAMES PACKS 1&2

Pack 1 includes: Space Torpedo, Reverss, M/C Life and more
Pack 2 includes: Robot chase, Nim, Music, Mini Adwventure aic.

UTILITIES PACK

Enhancé your BASIC Programs with this set of useful machine code
rOUtines

GAMES PACKS . . . £6 each

UTILITY PACK ... 5
“*2*COMING SOON***
PILOT: the educational language

ALL PRICES INCLUDE VAT & P&P
QUALITY STACKABLE CASSETTES

Quasar Emnu’satmnai
graphernalia e

- =

QCP-FORTH! |

Campbell Systems

The very best in machine code for
SPECTRUM and ZX81

Spectrum 16K GULPMAN game of the xxxMAN variety, with 15
mazes, 4 chasers, laser defence, 9 grades, 9 speeds, demo mode,
choice of joysticks control. “An extraordinarily good program”
raves Boris Allan for Popular Computing Weekly. We think you
will agrea. £5.95.

Spectrum 48K MASTERFILE business/domestic filing and
reporting system. So flexible it is equally usable for your malling-
lists, catalogues, stock control, text extracts . . . applications are
endless. Fully user-defined data and report display formats,
dynamic variable-l h file, records, and data items. Fully menu-
driven, with poxml search facilities, sorting, total/average,
update, multiple independent files, printing. Yes, we aim to
support Microdrive when Uncle delivers. Nearly all the BK we use
is machine code, so you get 32K per file. Comes with example file
and 12-page manusl. £15.00.

Spectrum SPDE 16K Disassembler and Editor, as used by other
ZX, professionals, and we used it to develop the above. £5.95.
ZX81 16K GULP Il aimost identical spec to GULPMAN, £4.75.
ZX81 16K to 84K THE FAST ONE is the predecessor to
MASTERFILE and is in use all over the world now. Specification is
very similar to MASTERFILE. £12.00.

AN programs supplied double-recorded and mailed 1st class by
return. Prices include VAT and postage within Europe. SAE for full
list.

CAMPBELL SYSTEMS (Dept YC)
15 Rous Road, Buckhurst Hill, Essex 1G9 6BL,
England
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SOUNDwithZX~-81!

MAKE AMAZING SOUND EFFECTS WITH
YOUR ZX-81

£25. 95 THE ZON X-81

inci p&p & V.

# Tha I0N X-81 SOUND UNIT is completely self-contalned and
especiolly designed for use with fhe ZX-81. It just plugs in -
no dismantling or soldering

# Mo power pack, bafteries, leads or ofher axirgs.

& Manual Volume Control on panel — ample volume from bulit-in
loudspeagker,

# Stondord IX-81 — 16K Rampack or printer can be glunﬂnﬂ into
Z0ON X-81 Sound Unit withour affecting normai 2X-81 operation

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

wholever you devise!
@’ # Uses 3-channsl sound chip giving programms control of pltch,
M volume of tones and nolse, gl with envelope control

#  Eosily odded to existing gomes or programmes using a few

simple "BASIC" lines
FULL instructions with many examples of how to abtain eftects and the
programmes, supplied. Fully Guaranteed. e

Acoess & VISA 0ocanbedg

Fang 0920 3182 for
Emmadiate depatch

ANIRUG Gomputers

CO-OP CRAWLEY

VIC 20 AUDIO CASSETTE INTERFACE uses carphone and microphone sockets of
the recorder - budtl and tested £10.50 - Motor control via mi= switch £3 extra.

NEW RELEASE FOR VIC 20

SPACE RESCUE - Rescue the sunvivars stranded on a devastaled star base. Blast your

Wiy thitgh 134! moving debries o land, rescue snd returm 10 dock with mother ship

Action paciod, sofid machme code programme with hi.res graphic and extended scroen
6

DRACULA - Enter Dracula’s Castia belore he waket un. Sobve the sdveniure quschkly

and drve a stake through his heart. Multi screen - Hi res. graphic sdventure game (3K
£6.

PACK OF SEVEN (VOL 1] - Valua for mansy gémes package for wnaspanded VIC

E6

PACK OF SEVEN [VOL 2] - Games for expanded |3 VIC - £

SCAAMBLE (JK] - Full maching code programme. Seven versions 1o complate with

ncreasang difficulty. Hi res graphics - {6

We have probably the largest selection of software loe

VIC 20 - SPECTRUM - BEC MICRO - DR N

Authorsed deabers for Commadons - Bug Byle - Audiogenic - Uawa soft - Rabbit

Adds - Ask - Romic - Camputer Room - Silversolt - Soltec - GKC and many marny

Qtngry

Ses this huge collection of software and VIC 20 - COMMODORE 64 . and DRAGON

22 ot pur ROAD SHOWS on SUNDAYS - 1230 10 430 o.m.

NOV 215T YE OLDE FELBRIDGE HOTEL. NR.EAST GRINSTEAD. SUSSEX,

NOV 28TH - THE KINGS HEAD HOTEL, CARFAX, HORSHAM, SUSSEX

DEC 5TH THE PUNCHBOWL MOTOR HOTEL. REIGATE RD [A2S) DORKING.
SURREY

DEC 12TH THE CHEQUERS HOTEL, BRIGHTON RD [AZI) HORLEY, SURREY

SEND S.A.E.FOR CATALOGUE. PLEASE STATE THE
COMPUTER TYPE
ORDER 2 OR MORE OF SOFTWARE FOR 7.5% DISCOUNT
SPECIAL XMAS OFFERS

MAIL ORDER - Paymant by cheque, P.O. Visa or Access

26 BALCOME GARDENS, HORLEY, SURREY.
TEL: HORLEY (02934) 2007/6083

Lg AR —




THE ATOM MAGIC BOOK

By Mike Lord. A wealth of games and other programs
storing speech in your ATOM, converting programs writien in
other BASICs, and many more useful software & hasdware
fipa L5.50

GETTING ACOQUAINTED WITH YOUR ACORN ATOM
By Tim Hartrell & Trevor Sharples. BO programs including
dravghts £7.95

PRACTICAL PROGRAMS FOR THE BAC COMPUTER &
ACORN ATOM
By David Johnson-Davies .............ccoeeen

ATOM CASSETTES

We stock a selection of the best: our Istest being CAAD
Muncher = Mancala = Tlrget = LIFE 7K. 4 grut progQrams
on one cassatte for only | snpincies EBJO0

RAM FOR YOUR ATOM (Or other 1MHz 6502/68XX
machinal

18 ar 32 Bytes: expand your ATOM 1o 28 or IBK RAM. idaal
tor Word Processing, Chets programe B Butinets soffwane
Compatible with other Atom softwase & hardware including
the disc drive. To fit inghde the ATOM or Eurccard rack
moyunting Some Tvpes run from g single + 5V supply. 5.a.¢
for detadls.

NEW!! ATOM ROAM BOARD MZ165 £35 00 inclusive
ABiows software switching batween up 1o 3 utility ROMs and
also 4K RAM fitted 30 you can foad your own “utility’

programs from tape of dise. Simple plugs into sockets on
ATOM board

£5.95

Al prices inclusive of LK. P & P & VAT where apphicable
Overseas customeors please add £1.50 surface mail

TIMEDATA Ltd. pepta

57 Swallowdale, Basildon, Essex $516 5JG
Tol: (0268) 411125 (Mon-Fri)

EXPLORING SPECTRUM BASIC

Mike Lord’s latest book takes the reader beyond
the Sinclair Manual. It contains a wealth of
programs and explanations of Spectrum BASIC
programming techniques, Topics include writing
games programs, personal, business and
engingering applications, and utility programs.
Worthfarmorethan ... ............... £4.95
THE EXPLORERS GUIDE TO THE ZX81
Mike Lord's acclaimed book for the ZXE1
enthusiast. includes games, business, anginearing
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 IO
circuits, “of the gramﬂl value” (ZX Computing
review) £4.95

MASTERING MACHINE CODE

ON YOUR ZX81

By Toni Baker: 180 pages of immense value to
beginner and expert alike. . E7.50

All prices include UK. P & P - no VAT on books.
Overseas customers add £1.50 carriage per order

TIMEDATA Ltd. Dept A

57 Swallowdale, Basildon, Essex S516 5JG
Tel: (0268) 411125 (Mon-Fri)

il

i

SIR Computers Ltd.

Agents for Acorn, Dragon and Torch Computers

BBC Microcomputers Acorn ATOM
s b e e R R e e £299.00 BKROM 4+ 2K BAM .cuivassimasasasasssssyasnss £149.50
Model A + 3ZKRAM ..... e e R P L e o £339.00 BEKEROM + 12KRAM ... .. cciiiiersiaanassransns £179.00
ol B e ails Fa o e s s sl o £399.00 T2KROM + 12ZKRAM ........c.vaninnasraaninnans £199.00
Model B + Discinterface ... ....oovnrrnrraanianans £479.00 TBKROM + 1T2KRAM . .. et i s £229.00
z BE i T T R e e e et e R i R £8.60
BBC Compatible TEAC Disc drives ATOM DG PBEK . .o sio s e s oniais & diete s 42aTan ik vl e £345.00
Single disc drve’: o e o S e £249.00

Dualdiscdrive ......ccoviianraronsns R b £459.00 Dragon 32
D O R e e e o e i et ot v £189.00
Torch Disc unit Dragon joysticks {pair). . ... ccvvinvueneiencniannsans £19.00

This is a complete package including a Z-B0 processor, B4K
RAM, Dual disc drive and the CP/N operating system — fully
compatible with all existing CP/M software. Requires a disc-
upgraded BBC Model B.

OO I DK . ot st i i e «or s« £1,149.00

Al prices are inclusive of VAT

SIR Computers Ltd.

38 Dan-y-Coed Road, Cyncoed, Cardiff

Tel: (0222) 759015

Ll e bl

el
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MEMORY DEVICES FROM:

GCC ELECTRONICS

Tel: 0223 21044 Telex: 817672

EPROMS 6500 Family MEMORIES

2708 Mp B0 3%p  2114LP2 90p

271645V Mp 6520 M5p 2114450 85

712 Wp 6522 37p 4116150 90p

2532 ¥ 65X 520p 4116200 88p

2764 1200p 65451 00p 48162+5V  250p

4164200 410p

6800 Family Z80 Family §116-150 3509

5800 Mp CPU 3N5p 5516250 6350
WWp  ACPU 3lp
6810 p  CIC 270p
6809 B50p  ACTC 280p
6850 1%  PID U0p
8821 Nlp  APIO 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

(6 CORKSCREW HILL :
WEST WICKHAM
KENT BR4 9BB

Mad order only 14 Days delivery Prices
include VAT & PEP SAE for more detalls

MACHINE CODE
DEBUG/
DISASSEMBLER

sEnter, Run, Dwbug maching code programs.

Picturesque-

A

+Lompatibls with Basic:

-g?u%pu-nﬁ and Registers Display Spactrum
aDEsxzemibly bo scréén andlor ZX Printer

sMumber converter — Hpx/Dec/Hax, MDnltﬂl‘

#»18K and 48K versions on one cassette + 30 page manual

Spectrum
EDITOR/ ASSEMBLER £8.50

A POWERFUL & ESSENTIAL machine code programming aid

Major teaturas of this outstanding Assembler include:

EDITOR with Auto Line Numbering: 40 Codumn screen display, tabulated into fiekds for
easy reading: & characlor Label Names: simple Line Editing and Cursor Control:
SAVE/LOAD Text Buffer to cassette: output to ZX PRINTER.

TWO-PASS ASSEMBLER accepts af ZXB0 mnemonics (plus many un-published
mnemonicsl: Decimal or Hex numbers: simple arithmetic on operands: Assembier
Directives — ORG, END, DEFB. DEFW, DEFS, DEFL, EQU, DEFM.

WE CANNOT FULLY DESCRIBE THIS IMPORTANT UTILITY HERE. AND ASK YOU
TO SEND 5. AE FOR COMPLETE DETAILS OF THIS AND ALL OUR PROGRAMS,

ey 4 4 R e e

screen/ MORE POWER TO YOUR SCREEN
4 directiors. CLEAR and REVERSE PART OF SCREEN
£B80 bytes machine code for INSTANT RESPONSE. Becomes part of Basic Program,

KIT1 in all your BASIC Programs
FLASHING CURSOR anywhere on screen — simulates INPUT.
MACHINE CODE DEBUG/ MONITORS

16K & 48K on same casselie
wwath Tull documdsn1ation

BORDERS any gaze, anywhere on screen. SCROLL n ol
£5.70
DATA FILES SAVE & LOAD Basic variables: Double Speed.

zxme] g7 50 [REMLOAD] pg g5

«ENTER, RUN, DEBUG machine code
programs

*SAVE. LOAD. VERIFY at double speed

»BREAKPOINTS and REGISTERS

oA version of ZX-MC without the
Save/Losd Virily facility.

eComparible with Basic.

«CREATE A REM LINE of any length

CAMBRIDGE CB1 4J2 DISPLAY y ] *BREAKPOQINTS and REGISTERS

TEL: 0223 210444 TELEX: 817672 Eu“‘; L j‘” g e Ceausty ohis 30 o0 catiiost
siLansette plus :wgr manua
ﬁm E in BBC TV “Computer Programme"” éﬂlllllllllllill/lll!w/ NI

T kK 0 &£ =

*BIG EARS % § = 3 “WINGED AVENGER”
SPEECH N =
INPUT > = and
FOR ANY L) “RENUMBER"”’
COMPUTER

Hugely successiul Speech Recognition System,
complate with microphone, software and full instructions, 249
BUILT TESTED & GUARANTEED ONLY

PLEASE STATE COMPUTER: UK101, SUPERBOARD, NASCOM2,
Vie 20, Micron, ZXB0/81, PET, TRS80, MZBOK, APPLE II, BBC MICRO
+ 16 LINE CONTROL PORT '2ap, ’ j

Play 3-part music, sound effacts, b
drums etc. Full control of attack, decay

and frequency. Input/Output lines provide

Model Railway, etc. atc. Works with or without 18K RAM,

Add keyboard to make a live performance polyphonic synthesiser!
Full instructions/software included.
AMAZING VALUE AT ONLY £1 9-50 (KIT)

MUSIC SYNTHESISER
contral and monitor facllity for Home Security, Robot Control,
Extra 23 way connectors at £2.60

The "Composer” Music Program (16K) £7.40 £25.50 (BUILT)
COLOUR MODULATOR KiT£12
RGB in, PALUHF out (not for ZX) BUILT E18
UK101/NASCOM COLOUR GRAPHICS KiT £45

BUILT EBOD

All enquiries
SAE please

Dower House, Billaricay Road,
Herongate, Brentwood,
Essex CM13 35D

Telephone: Brentwood (0277) 810244

Inc. Modulator. 5till the best selling system!

Please add VAT at 15% to all prices.
Barclay/Access orders accepted by telephone

WILLIANM
STUART

SYSTEMS Ltd
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mur“mm game for the ZXB1
=="RENUMGBER DELETE"

—LIETi LLIST s. Renumber or

SPECTRUM VERSIONS

R AR o
ol a s
VS MOTHER SHIP HIGH SLORE Soctamms Seie:

W,
ENAMED under protest. A simuiation of THE best oo Pac
under protest. A Emu m
handed by the 281 No

RAPHIICS 7 LEVELS,

| (T,

and all that. Up to six players all board features
aligwed, £8,95, _=
== "TRADER JACK = =
==An adventura tr an entrepreneur. Can boat the system, Al the ==
===CECISIONS am yours. Sund or ;w Usea all but & few BYTES of 'lﬂc Are as
‘=——n8 you think! £5, Eu YO D H_E
== GREATEST GAMES no ~| ;_..
=TE H‘r’umeoodl?lm Im-lr-uulnrxm.ﬁ.snunnwm Moat —
E?:nupﬂnuﬁ utg“ wE:Eiifclll Frogier, E rn::: Dictater and Bomber. Only S0ps =
S=game. A good buy #1£5.00. E
=*P£N that mw of CH/80s. When -

ecTOry program (gt e &t the thigse - T
§ 13 program TITLES, POSITIO o TAPE. oo e CENOTH o o1

18 whole LIBRAR ‘rq!PHOGHAM‘Snnmtmm mquudwg

__.A::ESH:II*I: pay for itself,

i .ﬁ.ﬂ'lul'EHTl.IHE IN TIME"
=Hm or the first tirmar. A 16k m&gﬂ\&n adveniure of around 60k, The most

HFCDDE o fast and efficient program renumbers sl RUN'

EDH‘J‘-, GOSUB's,
te all or BLOCKS, Only £4.95

=" TOOLKIT"
==1 further features acded ta RENUMBER DELETE Decimal M/ rL‘_lCII}F mmf nandles

=JLEIELS and TEXT, with EDIT features. 15t REM Exﬁmdu the 1nt
nuu'ﬁ'l'ur the LOADER 1o fill, MEMORY LISTEH instant ﬁp-‘-w u-f BYTES and
5. Page forward or back at a single KEYSTROKE. £6.95

H-go gl only tll XMAS. All ZXB1 programs need 18k, Submissions
1rl-d ECTHUHFE‘R ZxE. i

140 Wilsden Ave., Luton, Beds.
S ATTSIA 0

% WORK FORCE
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SINCLAIR 2222555552
COMPUTERS

UK prices are shown first. The bracketed prices are sxport prices , which include insured
sir-mail postage to all the countries of Europe including Norway, Sweden, Finland and
Denmark. For overséas customers outsicde Europe an extra £5 postage per item is
chary

=31 £43.43 (£52). =x printer £52.13 (£61). 2x spectrum 16K £152 (£160]. o spectrum 4B
£202 (E210). zx microdrive n/a (n/al. ax md32 nfa (nfal, § poner rolis £10.43 (E16).
Ram pacis:— 16K £26.04 (£31), 12K £39 (E41). 56K £49 (£61]

DRAGON 32 £199
COMMODORE COMPUTERS

Commodors 64 £299, Vie 20 £130. Kit to allow the use of an ondinary cassetta recordor
£6. Vic 20 cassette recorder £36,50, High resolution graphics cartridge £27.95. Vic printer
£176. We stock most acoestones

GENIE COMPUTERS _ : iy
MNew colour Ganie £173.50, 16K ram card £44. Light pen £15. Accessones for Gense T and
Genie 2:— EG30N4 32K E1B9. Disc drives singie £199, dunal £369. Doubls density
convertar E72. High resolution graphics £B2. Printer interface £36

UK101 AND SUPERBOARD

12 » 48 diplay expansion kits UK101 £9, Series 1 Suporboard £74. 32K memory
expansion board D80, Cegmon £22.50. Word processor prog £10. Contronics iny mriace kit
£10. Cased disc drives with DOS single [275, dn-ub.e £415, Stand alone Moppy disc
controller £B5 s

Buy any of the bolow and get a free int nr‘fn:n: kit and word processor program for UK 101
or Superboard, Epssn MXBOFT3 £349. Epson MXBOTI £315. Epson MX100/3 £429.
Salkosha GP100A £158, OKI Microline 80 £235. OKI Microline B2A £333. OKI Microling
B3A f4aE, OKI Microline B4A £799.
5V POWER KITS
Fully stabilised BV computer and TTL power kits. 1.5A £7.83, 3A £12.17, 84 £20.87.
SHARP COMPUTERS
We can supoly Epson MX80 and MX100 printers 1o run direct from the MIBOK (i/o box
not needed) Tor £30 plus panter prica. 'We also specialise in interfacing printers 1o the
MZB0, MZBOA and MZB0B both with and without the /o box,

SWANLEY ELECTRONICS

Dept YC, 32 Goldsel Rd., Swanley, Kent BR8 8EZ.

Tel: Swnnlar (0322) 64851
Postage £1 on Sincleir products (UKL £3.580 on other computers, £4.50 an prnters and
p on prhe.l orders, Please pod VAT to o prices. Officisl credl and ovarseas onders
WElCOITIE

In stock now

at Twickenham’s
official BBC/Acor
dealer & service
centre

+ Cassette Drives + Software + Books

PLUS VIC-20 Cassette decks, games
carrridges, & tapes in stock!

Always available - a wide range of micros,
software, printers, peripherals and books
-send SAE for latest lists

COMPUTER CENTRE LTD

12 Heath Rd Twickesham Middx TWI 4BW (01-892 7896/01-891 1612

HILDERBAY LTD

Professional Software

i
~|

48K SPECTRUM SOFTWARE
NOW AVAILABLE!
Payroll
Stock Control £25

Tape recorder suitable for microcomputer use, aligned
and tested on computer signals £22 + £2 p&p
Hilderbay Loading Aid. Load your microcomputer
from tape first time, every time!

HILDERBAY

£5.95
SUMMER ZX81 SALE!

Beamscan (beam analysis) )

Payroll ) £13 each

Stock Control )

Optimax £20 until 21 September

Budget | & Il £9 (2 programs)

i

Time Ledger )
Critical Path ) £8 €ach
Financial Pack 1 )
Gold ) £5 each
These programs have been described and
reviewed previously (and we can provide
details).

Comprehensive project planning package (PPP),
comparable with software at five times the price!
£138 (48K Spectrum or 48K ZX81: specify version).

All prices include VAT, and are post fee. Sale
prices are valid until 21 September 1982. Free
updates, comprehensive telephone and
personal support, and competition prizes are
not available for summer sale purchases.

Holdco Lid are no longer handling our advertising.
Enquiries, and orders: please comact us directly.

Hilderbay Ltd
Professional Software
8/ 10 Parkway
Regents Park
London NW1 7AA

Tel: 01-485 1059 Telex: 22870

{Our phone has been out of order for weeks: British Telecom
haven't even sent a repairman yet. We apologise).
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HOME COMPUTER USERS

PRODUCT INFORMATION SERVICE

Do you want the right computer for you? Do you want the right
hardware? Or the right software? At the right price? If you're
thinking about making a purchase but aren’t sure just which
product will suit you best why not seek a swift overall picture of
what's around from us? Simply let us know what you're
interested in and we'll send you a personal summary of what's
available: facts, figures, suppliers, details. We'll also enclose as
much manufacturers’ literature as we can and add whatever
related data we think might be worthwhile for you. We'll tell
you of any special offers we're aware of, and even help you
with your order 15 yvou wish. If we don’t know how to answer
your enguiry we'll try to find out: if we can’t we won't take
your money. Try us — we're here to help you make the right
decision.

SECONDHAND COMPUTER REGISTER

We can also help if you want to buy or sell secondhand. We
keep a register of currently available used computers and
peripherals and send appropriate details from it to every
interested enquirer. This advertisement appears in many
computer magazines, which means a lot of people will read it.
So, if you're looking for secondhand value write and ask us. If
you want to sell, send us full details of what you have 1o offer
and we’ll do the rest. Registration costs £4 (or £3 if the total
asking price is under £100), and will be maintained until you've
sold. Each registration will be acknowledged.

ALL ENQUIRIES COST £1

Please send enquiries/registrations (including cheque/PQ) to:

PC

Express
Programmes
Company
ZX 81 GAMES

Cassette 1, for 1k
10 games incl Destroyer, Kaleidascope.
Sub Chase. Star Fighter Grand Prix. Roulette efc
£4.50

Cassette 2, for 16k
3 gamnes 3D Noughts and crosses 2 versions.
one played on g 3x3x3 grid and one on a
4x4x4 grid and Connect 4

£4.50
Cable Extension Leads
For connection of ZXBlto TV.Casselte Plaver
Braided cable for protection {rom external interference
2 MetreTV Cable £1.50Q ©7 Metre Cass Cable £1.50

We ofter very competitive royalties on quality programmes.
Seand SAE for full details.
Prices inc. Postage and Packing.
Make cheques/Postal Orders Payable to:-

EPC,
DAVID HEARTFORD Express House, City Road,
91 High Street, Evesham, Worcs WR11 4DT BRADFORD BDS8 8ER
SUPPLIERS: If we haven't contacted you please write 1o us. Wast YGIkShirﬂ

YOUR{ICOMPUIER

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

------------------------------------------- o e o o o e o o o e

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.
BN N = = o i 1 o o e o 4 B ST w2 A 5 W A W A AL H e S M SRR B b8 A WA S A e
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COLLECTION

All ZX81 owners can now load/save a full 16K in only 29 seconds :-Ilﬂ SN TEG Sl o PSS has got
a g = . . W DISGIaT CoFf you -—

;vgh ti!;ug 5|r'|c:r1=:|:1|t‘.|I|a: Qsave hardware/software combination package i s A A R e

rom i

person looking Tor an efficient filing sysiem
— wou need look no further than PSS —

" we have the software You WwWant . . .
Just look at these features: il lnlﬁudﬁ s Do Hiacar
1. No hardware modifications are needed ik g A ctoriao ki g0
2. No extra power supply is needed all machine code action game. We
i H i T chaflenge you to find better
i. Euls_fwe is mmpa_t:bie with your existing tape recorder PROGRAMMERS PACK Two proorams
. Usave includes a verify feature to ensure successful saving that 1ake the strain out of programming
5. No more wasted time waiting for programs to load or save — "ZX Compiler’ will translate a large
subset of the basc commands and
Most important of all — Qsave is easy to use — simply plug the TR Ak Selation SO
QOsave amplifier/filter unit between your recorder and the ZX81 (all seconds. An absolute must for the
i — PIOQIMMIMETs Armong You,
leads are supplied] — Then load the QOsave software before you load SPACE PALK for the would-be
a tape or key in a program. You can now save and reload a full 16K astronaut. Mow you can have 31l the best
in only 29 seconds — ie. a data transfer rate of 4000+ baud i wﬁi’ﬂ;ﬂfﬁ?ﬁgﬁ, L-rfu'f:ﬁ?m
compared with only 2500 on the standard ZX81. Talgunner’, Why py mors?
; ! i HOME PACK Why not make o real use
Revolutionise your programming now for the all plw.m:rl IXB17 With this r|?|.Ia-+r_|= you get L
inclusive priceofonly................... £15.95 L_,;jﬂ'ﬁ‘_;;f,-Ih‘::";‘;sf;‘,”n*;Ed"?'ﬂ"jc‘t-w“;;i.f :
- - which dogs everything but pay your bils,
Stop Press: 64K version of Qsave now available — £17.95 Ideal programs for use with Qsave. Once
Please state version when ordering st Srbebipofe il i

twio of only £8.50 for any thied

NORMAL DELIVERY 7-14 DAYS FULL MONEY BACK GUARANTEE All our programit sre £4.95 sach, £6.96 for

SEND CHEQUE OR POSTAL ORDER TO:

PSS PERSONAL SOFTWARE SERVICES, 112 OLIVER STREET, COVENTRY CV6 S5FE.
Telephone Coventry (0203) — 667556

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

HHHHHHHHHHHH e S S S S S S S e e S e S ) o . 2 o

To: General Sales Manager, Room 108, Quadrant House, The Quadrant.
Sutton, Surrey SM2 5AS, England.

Please send me..................Your Computer bindersat £.................. each.

| enclose my cheque/postal order forf..................made payable to IPC Business Press Ltd.
I e e e e I AN B e e e g

oy A R S R B e R A A LI L S A ey T B
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YOUR COMPUTER, NOVEMBER 1382 147



[B55cos

ABACUS CONTROLLER

Developed to eliminate tedious swapping of plugs when
LOADING or SAVING programs on cassette.

ZX SPECTRUM CONTROLLER: Single switch selection of
SAVE, LOAD & AMP modes. Built in amplifier and loud-
speaker boosts Spectrum sound output. Price £14.95

ZXB1 CONTROLLER: Single switch selection of TALK,
SAVE, CUE & LOAD modes. Built in microphone/speaker for
fast and reliable program naming and cueing. Price £9.95,

All items in this advertisement can be viewed before buying at the Buffer
Micro Shop, London,

ZX Spectrum

ZX Spectrum games

1. ANDROID PIT RESCUE: Rescue the trapped miners before

‘they are trapped in the flooding mines.

2. ICEBERG: Steer your icebreaker through thickening pack-
ice to pick up survivors.

3. DESTROYER: Find and destroy the submarines before they
sink the merchant ships. Novel use of sound.,

5. DOMAIN: Probably the best versions of “KINGDOMS' vou
are aver likely to see.

4. BATTLE: Destroy missile sites while avoiding mines and the
enemy tanks that are out to get you.

All Spectrum games have User Defined Graphics, sound, full
colour and highscore,

ZX81 games

5. DEFENDER: A fast action machine code game with five
levels of play, on screen scoring and highscore.

6. AVENGER: Destroy targets on the planet's surface with
bombs and lasers while fending off guided missiles. Machine

code, five levels of play, time and highscore.
Games 1 & 2 on one cassette price £5.95 E
All other games price £4.95 each including P&P. T
All games are in stock and we guarantee to despatch them

within seven days. Money back guarantee on all items.
ABACUS
Tel: (0792) 50282

186 St. Helens Ave,
ELECTRONICS Swansea, W. Glam.

Oniy availabie from Fiight Electronics Limited i
1. Massive 64K memory.
2. 3 Display Modes:-
a) TEXT Vs
b) 6 colour high resolution graphics /SGE gDITO
ocTO

£3 £235

+ carrlage (E4.95) + V.A.T.

| enclose chegque/P.O. fork ...

(53,760 pixel: 280x 192).
c) 16 colour low resolution graphics
(1,920 blocks: 40 x48)
Sound via 8 ohm 2.25", 0.25 w speaker/amp.
6502 processor.
Applesoft compatible, BASIC.
Cartridges for ASSEMBLY, PASCAL, FORTH available
soon.
ACCESSORIES: 40 character graphics, 150 Ipm
Thermal Printer, Games packages, RS232C network
interface board, floppy disk driver, sound/speech
synthesizer board, and many more on the way.

FLIGHT ELECTRONICS LTD. Fiight House, Quayside Rd, Southampton,
Hants SO2 $AD. Tel: [0703) 34003/27721. Telex: 477793,

N[ [OMV AW
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A GOLDEN OPPORTUNITY
FROM

COMPUTER RENTALS LIMITED

Here at Computer Rentals, we want to see your ZX81 and Spectrum programs. If you have
written some software, don’t waste it on a small audience of family and friends. Send it to
us and we will take a good look at it. If we like it, we’ll publish it, leaving you nothing more
to do than cash your royalty cheques. Your program can be on any subject: Games,
Education, Business, Home Finance . . . if you can think it up we are interested. What’s
more we don’t pay meanly. We want the best and we are willing to pay accordingly. We can
offer a royalty of £1.50 for each cassette sold and when you think of the size of the market,
you can see how generous we are. Don’t be put off before you get your work in the post,
just send your cassette away with some instructions and a stamped addressed envelope. After
all, you have nothing to lose but the postage, and all to gain from our marketing.

Send to:
Computer Rentals Limited

140 Whitechapel Road
London E1.

WHAT PEOPLE ARE SAYING ABOUT OUR. ..

BBC MICRO GAMES

“. . . | bought all your tapes to date " . .. | must congratulate you on
for the EEE Micro and | think they your MUTANT INVASION cassette. |
are just super, especially STAR TREK, have had it for two weeks now and it
and the sound effects in CANDY is really superb. Incidentally, | have
FLOSS really made me sit up! Well beaten your high score of 4,500 —
done and keep themn mming“. mine is 7 580!"

J4. 9., Paislay

* ...l was very impressed, not only
with the cassette, but also at the
speed at which it came!”

— R.L., Cheshire

— S.L., Berks

AND NOW LOOK AT OUR LATEST CASSETTES!

CASSETTE EIGHT
Model A Invaders

"-':".ﬁ—_!'

Cassette Eight contains Model A
Invaders. A superb full feature
machine code teletext coolour
graphics version of the popular

Cassette Nine contains Model B
Invaders. A superb full feature
adaptation of the arcade "Space
Invaders” game in machine code

CASSETTE NINE
Maodel B Invaders

: : : : : : : - "‘Space Invaders’ arcade game and high resolution colour
L for the Model A BBC Micro. raphics, for the Model B BBC
A Choice of Invader and Missile iero. Choice of Invader and
2 > speeds. FAST, SMOOTH AND Missile speeds, QUITE SIMPLY

o . % GREAT FUN! THE BEST.

Only £4.95 inc. Only £6.95 inc.

Actual screen photo Actual screen photo

NOT FORGETTING THE REST OF OUR FANTASTIC RANGE
FOR MODELS A AND B FOR MODEL B ONLY

Cassetts One: STAR TREK (8x8 Galaxy, Klingons, Phasers etc) Cassette Five: IE.;EEEML{NCH inrgrade gargeh. Our version of the
and CANDY FLOSS, the tremendous new game ; n;“::'ﬂi g:::;s _':r;“:t?nﬁfu;im;ﬁ';;‘;’;‘i:g

1 : | b . e " "

everyone is talking about Only £5.95 inc. b el Only £5.95 inc.

Cassette Two: HANGMAN, KRYPTOGRAM, DICE, BEETLE, Cassetle Six: SUPER HANGMAN. The special feature is the

high-resolution snimated man. Marvel at the
detail of his clothing and witness his impati-
:m:;n' Contains many categories. Only £3.95
ncl,
3D MAZE. Battle against the clock to escape
from the maze, with the computer showing
your view in 3-D each step you take!

Only £3.95 inc.

GRAND NATIONAL and MUSIC. Only £3.95inc.

MUTANT INVADERS (arcade game). Can you
destroy the Mutants before they destroy you
with their radioactivity Only £5.95 inc.

BREAKOUT {arcade game). Suparb version, 6
skill levels, 1 or 2 players. Only £3.95 inc.

Cassette Thraa:
Cassette Seven:

Cassette Four:

l. J. K. Software

55 Fitzroy Road, Bispham, Blackpool, Lancs

ALL CASSETTES AVAILABLE NOW FROM:
{All our software is available before we advertise)
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ZX81 OWNERS

SPECIALISED PRODUCTS
MODULAR EASY TO USE
FOR HOME/INDUSTRY &
EDUCATION

TEW INPUTIOUTPUT PORT — Easy to use. Fits between ZX B RAM
PACK/PRINTER (if reguired]. Mo skill required to connect. Can be used for
such [hings a5:— mator control; pound/music generators, connection 1o
prnters/floppy disca/light pons/other computers, temperature mMOonRonng.
squane wive genarating. control of rotating aerials. even train sets etc. Port has
16 programmabia 1/0 e 3nd misy be used without any slectronics knowledge
to connect other add-ona. Motherboard reguined DNLY when two or mone add-
ong Bre usad at any One time,

FULLY ASSEMBLED £17.95.
KIT (WITHOUT CASE) £14.95.
TE1Z 4 CHANNEL RELAY BOX — To suit Port Commact rating:— 240v
ACIBA — 24V DC er 110V ACFIA. Up 1o 4 units ie. 16 relays can be
oparated £14.595.

TEIS S8WAY TRANSISTOR DRIVER — £9.95
TE17 BWAY SWITCH UNITIEDUCATIONAL] — £12.95
TEIE BWAY INDICATOR UNIT(EDUCATIONAL — £12.95
TEX JOYSTICK & FREE GAME — (2 Joystucks may be connected wia
Motharborsd. | £1295
TEX MOTHERBOARD — Alows multiples combinations of add-ons — up
15 16 1/0 lirecg rmary b ussd — £15.95

TE12 POWER SUPPLY = 6/7.5/9V DC at 300 mA = Required for use with

add-ons TE12/15 & 18 £4.95

23 + I3 WAY ZX Edge Con £2.88. Contact clesner £2.30.

16 WAY SINGLE SIDED EDGE CON £1.95. EXTENDED PIO NOTES £1.
PRICES INCLUDE VAT

Recesprs abways prowded: — Delvery normalfy ex-stock. ADD
&0p rowards p&p on aF groers under £20.00, with the excepton
of sccessones, e. g. Edpe on. Full instructions and examples with

ol produets.
SEND S AE FOR CATALOGUE TELEPHONE ORDERS
ACCEPTED,

THURNALL (ELECTRONICS) ENG.

Vs | DEPT Y. 95 LIVERPOOL ROAD
CADISHEAD, MAMCHESTER M30 SBG
TEL: 061-T75 4461 (24 haur)

If you are interested in a particular article/special
feature or advertisement in this journal

HAVE A GOOD LOOK AT OUR
REPRINT SERVICE!

We ofter an excellent, reasonably priced service
working to your own specifications to produce a
valuable and prestigeous addition to your
promotional material. (Minimum order 250 copies).
Telephone Michael Rogers on 01-661 3036 or
complete and return the form below.

i r—

To: Michael Rogers, Your Computer, Reprint Depart-

ment, Quadrant House, Sutton, Surrey SM2 BAS.
laminterestedin ..............copies of article/advert.
featured in this

journalonpages ................ issuedated ._._....

Please send me full details of your reprint service by
return of post.
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ol MDA INTERFACESk

CONTROL MACHINES, ROBOTS,
FACTORY OR HOME

Have you ever wanted your MICRO 1o control a """‘!EC."-'IrIF'IE for you, or

manage your house? If 5o, the MDR "MICROCOMPUTER CONTROL

INTERFACE’ will give you isolated channels of QUTPUT (8A @ 250
voltsl and switch sensing INPUTS.

Available now for connection to PET USER, PORT, RS232 and
IEEE488, allowing expansion up to more than 900 channels.
Supplied complete with connecting cables, full data and guarantee
from E£12.54 per channal. Complete preprogrammead Systams or
individual components available. Wrile or phone for details

M D R (INTERFACES) LTD.
Little Bridge House, Dane Hill,
Nr. Haywards Heath, Sussex RH17 7JD.
Telephone: 0825-790294.
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plot window.

W
L
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An essential aid to all computer owners with Plot, Draw, Draw to a
plotted co-ordinate etc., and medium/high resolution graphic
capabilities, VICTAGRAPH gives you a fully adjustable window
from plot 0,0 to plot 320, :

Higher resolution is possible by simple multiplication X2, etc., or
reduction by division. Plot 0,0 in each comner to suit your
requirements.

Place your drawing, tracing diagram etc., on a single sheet of
paper and position in the VICTAGRAFH, AND you are ready to
plot all the points quickly using the movable window AND easy to
read scale,

Made from high quality plastic sheets, 17 x 12" approx.

Ideal for multi-graphic resolution computers such as Atari etc. Not
suitable for Spectrum.

Total price £7.00. Cheques payable to: Victa Ceramics and

crossed.
VICTA CERAMICS
6a BOW STREET, RUGELEY
STAFFS WS15 2BT.




Dept. Y&, 3 Farnwood,

_qﬂ ===0N\. Marple Bridge. STOCKPORT, Ches. 8K6 SRE

S0 o)

F-EFIM Pack 4277

e ZXE8L C———

RAM packs fully azsernbled in neat H.lek ABRS plastic case (only .?J' w T ?E mml,

Suppled with foam strip connecior fo improve mechanical stabdity. No annoying trans-
Formee hiss. Guaranteed. Fully compatible with ZX Printer. Sent by return, fiest class post.

16k RAM all-inclusive price £28.50

Buy from us with confidencel
Wa are proud of our reputation for quality and user-frigndliness in service and sofrware.
Full maney-back guarantss on 8l our productal

“Thank FOU ONCE again for your prompl Senice; yours must be the mosart ‘user-frigndly”
company in the busneszl™ G.5. [Yorks. )

I have bought numerous other tems of softwere . . . Yours are excellent . . . the most
user-frigndly | hirve ever met. ™ P.R. (Nots. )
-
Quality Software
for the ZX80, ZXB1. Spectrum, BBC, VIC20
BRIDEERMAN IBE BT . . oo s s ey o s o o s wom e £7.90

Bridge Software’s werson of the Wpu-:' gobb-er gmﬂ- Hl -res, oplour, sound.

iqiwucﬂmon [ S e o £4.95
A competithve gama for 2 to B players md-lhl blﬂ-d N Hln;rmin & ramated
graphics. Full on-screen sconng, Great tun, sducatonal too.

\ﬂwucﬂuua (St W L i v ra r AR e A A 6.50
ﬂf- As for the ZXB1, but developed to make full use of Spet:u urn’s hi-res graphics,
colour snd sound
VIC INVADERS (unexpanded VIC 200, .. ... vvvvivennn : oo D590
Machine code, colour, sound
4k INVADERS Im1 Ak minimum]} . . . - £4.00

[GALAXY INVADERS! Machine :ndt 10 :r#'.l-cul'\- Inwhl Top sconng game in
Your Computer's May 1982 review of ZXB1 software. ~Dessrvedly popular
Good value” Pop. Comp. Weekly. “Great game!™ 5.F. Gios.
BUPER INVADERS [IXB1 18k ... ....vocnincnnimnrmrasimarsnsnsmmanns £4.95
Enhanced verson of 4k INVADERS, including on-screen league wbles otc.
MULTIGRAPHICS 2.3 (7x81 16x) £6.90
A userfriandly menu-deivén package of procedures giving you full control of the
ZNB1 graphics functions to compose desgns, drawangs, adverts #1c. InCorporates
schvanced sketchpad, 3 sizes of text linCluding lower case), animaton, panter
output, SAVE displays etc. 20 pp. Manual included.
,.\H STATISTICS (Spectrum 1Bk, 48k) Mean, SD, vatiance, regression, T, F weam
Full grn:hu.‘.: Send 3.8 6. for details
‘NEPHEMEHIS [ZxE1 16%) . . . £6.90 [Spectrum 16k} £7.90
'E- interasted in heavenly bodies? Input date, time and your position, Eohemers
computes attitude, animuth, phase etc. etc. for sun, moon and planets
ZXE1 1k GRAPHICS, 1k STATISTICS Send s.a.0. for cotails
Send s.a.0. for further detalls, specifying Your Computer.
Prices include st clags, return-pf-post mad i UK,
Eurppean custamers plpase add 30p. pev sofreare itern; Np wonidwede (A Madl
Overssas customners, please write for details of hardware mading charges.
Avadable by mad order of frorm leading computer toret. Trade anguinel walcome.

e -

— =
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ZX81 16K — GAMES ON TAPE

BANK ROBBER.............f4.50

SEE HOW MUCH MONEY YOU CAN ACCUMULATE
BEFORE YOU'RE CAUGHT AND SENT TO JAIL

PONTOONI " 5 & @ @ & @& LR R R £4lm
CAN YOU GET YOUR COMPUTER TO OWE YOU
MONEY, NOT EASY, BUT IT CAN BE DONE
HANGMAN................. £4.00

WITH THIS EDUCATIONAL GAME YOUR COMPUTER
WILL HAVE 180 WORDS TO CHOOSE FROM

CASSETTE COVER..........£4.00

PUT YOUR ZX PRINTER TO WORK AND MAKE YOUR
PROGRAM COLLECTION LOOK IMPRESSIVE
*CHOICE OF SIX COVER PATTERNS

PLEASE TICK APPROPRIATE BOX(SI
MAIL DRDER ONLY

MAME. L e
ADDRESS ............. TP et s R g S e it LS
....... CO0R ey A SN
J lenclose Cheque/PLOLIORE. .o oo in v aamises sensavinnamsn s
I Made payable to:
LEON-NOEL

| 24 Dudgeon Drive, Littlemore Oxford
L 0X4 4QL
L ALL PRICES INCLUDE P&P, UK ONLY

THE

BUFFER
MICRO SHOP
(NEXT TO STREATHAM STATION)

NEW SOFTWARE SHOP EXCLUSIVELY FOR

ZX81

PROGRAMS, GAMES, “"ADD-ONS"”

MOST OF THE MAIL ORDER ITEMS ADVERTISED
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER

LOADING PROBLEMS? TRY OUR INTERFACE
BUSINESS & TECHNICAL DATA HANDLING PROGS;
PROPER KEYBOARDS; CONSOLES; VDUs

The BUFFER Micro Shop,
374a Streatham High Road,
London SW16
Tel: 01-769 2887

SOFTWARE FOR BBC,
TRS-80 AND GENIE
from DAVANSOFT

WIN THE POOLS?

With the latest version of D § Peckett's well-known Pools Fre-
diction program. Now avaifable for BBC Micro (needs 32K
memory) as well as the TRS-80 (LII) and Videa Gernie.

Program and instructions . o ..F4.95
Database tape (optional, but holds dma

on over 6000 matches)........ : o T T SR
Progamand DB together ..............ccccoveevvvnnnnn.......£17.50
baby PILOT

Easy-to-use, friendly and very fast version of this important
teaching language. All normal BILOT 1/ 0 and control command's
PLUS integer arithrmetic, powerful graphics and formatting
commands, “FOR. . .NEXT” loops. subroutines, automatic
sconing and other extra features.

Add another language to your TRS-80 or Genie — complete and
simple-to-follow instructions included.
baby PILOT . J ..£9.95

BBC Disassembler

New — your chance to find out how the BBC Micro’s ROM works,
and to study those machine-language games. A full 6502 dis-
assemnbler, with automatic labelfing of branches, jumps, etc and
with the abifity to avoid trying to disassemble data areas. Has
optional hard copy function as well as the load facility to durmp the
disassembly to tape. for later L OADing and modification.

This package is indispensable to the serious machine-code
pro. r, and is suitable for Models A and B.
BEBC Disassembler . ... .................. .E5.95
Al these prices are fully inclusive and are for cassette- blﬂﬁ programs onby.

DAVANSOFT
1 DELAPOER DRIVE, HAVERFORDSWEST
DYFED SA61 THX

We are abways iooking for high-quality programs for TRS-80, VG and BBC computers,
and will pay up to 0% royalties for suitable materal. Flesse comtact us with your
progosals or for details of our requirements
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PERSONAL CALLERS PERSONA R
WELCOME MICRO-LINK WELI(E grﬁlE-LE S
222w (A & F SOFTWARE)

“GET YOUR SOFTWARE HERE"

We stock a wide range of software/hardware for most popular Micro’s see it before you buy it.
Please call in for your personal demonstration.

OFFICIAL DEALERS FOR
DRAGON 32s & ACT SIRRIUS 1 agents

THE FOLLOWING CAN BE ORDERED VIA MAIL ORDER

ATOM BBC SPECTRUM DRAGON 32

GameaTapel........cc.....£5.70

Space Pankc .. ...ocveeenra.. D600 Lungr Lander . ... ... - .. 0650 includes: Coaverns; Breskout: IX

Paimtor. : wensss s EBB0 Early Waming. ..............f6.90 Pagman & Stwrgate 2000, Al 16K

17T T P S W | Rosdrunner. ................E8.90 Uity Tope 1. .. ........000ns f6.90

Cylon Atteck. . ........... 5, £5.75 :uww of Alos 650 ?l:bm.bc:ani‘ﬁlﬂ*[}:ﬂwn”:f{mﬂ L]

Al fast moving arcade style game: L L e e £6.90 nnes Data 70; Typefpce. All . 2

requiring a 12K Atom, Mod B Micro's only GAMOSIBPEZ. - evvrannsns £5.70 I
Inciudes: Laror Chase: Catscomba: !

Blitz. AN 485

Orders to: MICRO-LINK 830 HYDE ROAD, MANCHESTER M18 75D. Telephone 061 223 6206
Retail Showroom open 9.30 am-6 pm Mon.-Fri. 9.30 am-5 pm Sat.

High resolution graphics:

Weput youin
thepicture

This month, we home in on the picture-making aspect -
of computers — and report on four exciting and intriguing
developments: “Bit-stick”, the joystick device which brings
out the artistic streak in Apple II; Apple II graphics for
chemists — a package that draws molecular structures; the
BBC micro as a colour graphics terminal, and how to store
screen designs as graphic pages within a memory.

Also this month, we report on the Commodore 64 — a
powerful computer with graphics facilities — and a new
letter-addressing capability of Wordpro. ..

And that's just a sample of Practical Computing —
together with advice for users of Pet, Apple, Tandy and
Sinclair ZX 80/81 Computers. Buy Britain’s leading
personal computer magazine.

HOVEMEER ISSUE OUT NOW
80p AY YOUR NEWSAGENT'S — BUT HURRY
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FOR 48K SPECTRUMS: £8.95
— WITH MANUAL —

Just out from Century/Personal Computer World and available
Ever wished you could wave a magic wand and turn your BASIC from SOFTEK. Whether you are just beginning or have had
program into @ machine code one? Now you canl (well aimost). The| Ssome experience with computers, Tim Langdeli’s book is for
Compiler allows you to write programs using up to B0% of Spectrum| Yyou. It covers everything from an introduction to program-
BASIC and then turns it into a machine code version in just seconds.| ming, through discussions of graphic art, education, business
Complete with explanatory manual by Tim Langdelll uses, and games writing to an introduction to machine code
and hardware modifications. Packed with programs, routines
and many hints and ideas.

M TCODrnr

(/=

T j
F LUINUNL D bt e s, smcoves

m, colour, three meteoroid sizes,

' ' ' ' hyperspace, shield, thrust, freeze-

- e frame, mothership, high score,

'-' bonus ship at 10000, etc. With

ultrasmooth graphics and machine

code synthesised sound effect that

have left other software houses
wondering how we did it (16K or 48K Spectrums).

T ICNT IO
HBPLHJ INC

48K 3D MAZENTURE: This fast machine code game is both a
3-D maze and adventure in one. Highly recommended and
axcellent value for only £4.95. (48K Spectrums only).

16K THE ZOLAN ADVENTURE: A full adventure in 16K:
probably the best around — only £4.95,

ORDERS TAKEN NOW FOR: The Spectrum’s ROM: Most of
the ROM disassembled, with hints and tips on using ROM
routines; only £5.95

SCREENKIT 1: Add extra facilities to your Spectrum —
instant INK and PAPER change, sideways scrolls, several
screens, cartoon effects, and much more. Only £5.95
TOOLKIT 1: Essential for the serious programmer —
renumber, realtime clock, search-and-replace, TRACE, and
maore. Only £5.95

WRITERS! wh ™ riat your software for an W P 4
I Send your cheques or postal orders to gl one it pedae s i i b b B g ‘l
SOFTEK, 329 Croxted Road, London Los Angeles
SE24. Ny
(, We
% "T_' I'. .
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V & H COMPUTER SERVICES
PRESENTS

SPECTRUM
SPECTACULAR

{50 PROGRAMS FOR THE SINCLAIR SPECTRUM)

And what programs! New games! Old games! Business
programs (like invoicing and sales ledger), word
processor, machine code routines, graphics . . .

All in SPECTRUM SPECTACULAR, the new book by
Roger Valentine. SPECTACULAR VALUE AT £4.95.

By the same author:
WHAT CAN | DO WITH 1K? (ZX81) — £4.95
WHAT CAN | DO WITH 16K? (ZX81) — F4.95

o x

THE ADVENTURE GAME THAT'S FOR REAL !!!!

£6,000 PRIZE! FREE HIT SINGLE! 48K ZX SPECTRUM
iiﬁ_KI;IB‘II !lrla_E_Ft_SllJN NOW MFAI:L.I;BLIE:II

L al ol P i T Lk

V & H COMPUTER SERVICES
182c KINGSTON ROAD, STAINES, MIDDX.

TEL: STAINES 58041

Business users please note:
Our PAYROLL program is now available for:

ZXB1, SPECTRUM, PET, BBC and KONTRON.
Please write for details or send £2.00 for comprehensive manual,

ent at L 10 48K spectrum) LS 16K zx81)

An investm

could Lake you

s liletume! PIMANIA

0 g of a0 e iure

A David Heartford 148 K Quasar 142
Aardvark 107 DKtronics i) Kayde 129
Abacus 122 Downsway 124 Kempston 4 R
Acom 24,94, 108 Dymond a2 R.D. Labs 68
A.C.S. 118 L Ross Softwane 62
Adda 119,121 g Laserbug 138
Addictive Games 107  East London Robotics 124 Leon-Noel 151 s
A & F Software 139 Ecanatech 111 Level 9 118 Salamandor 126
Amba 58  Educare 6 Linsac 62 Silica Shop 7
Amber Controls 74 Elecrronics Applied 177 Lion Micro 126, 127 Silversoft K]
Amoll 92  Eitsc 120 Liamasoft 148  Simon Sofrware 118
Amsoft 12 EePcC 146 Sinclair 137, 132, 133, 134
Anirog 142 M Sir Computers 143
Artic 56 Machinecraft B2  Softek 153
Audio Computer Inside Back Cover  F Maplin 10,11, 114  Software Farm 66
Automata 154  Fisher-Mariot 2 MDA 160  Software for Al 5
Autoram 53 Flight Electronics 1z Memotech 112  Software Supermarket 43

Franz Wolfkamp 198 Michael Orwin 141 Spectrum 115, 116, 117
B Fuller Designs 0 Microlink 182 S.R.S. 118
Basicare 30 Microstore 13  Sionechip k1
Besbug 18 G Microstyle 14  Storkrose &
Bi-pak 142  Games Centro 48 Microware 114 Supaerior Software 140
Bridge 151 Gainsborough Housa -] Midwich 126  Swankey 145
Buffer 161 G.C.C. (Cambndge) Lid. 144 Monolith 141
Bug-Byte 18, Gamini Electronics 42 Moviedrome Video 4 T

Gomini Marketing 74,97 Mr Chip 102 Taurus 124
C George's 42 Texas inside Front Cover
Cambridge Collection 102 J.K. Greye 130 N Thurnall 150
Cambridge Micro 53  Ground Control 102 Mew Genaration 48  Timedata 143
Campbell 142 Newnes 49  Tian 43
Cardigan Electronics 62 H Transform 140
Camedl 130 Hewson Consultants g1 o) Twickenham 145
C.C.5. 58 H & H Software 48 Oric Products 20, 21
Chromosonic 4 Hilderbay 145 U
C.J.E. Micros 53 Hisoft 114 P University Computers 127
Cloyvale 56 Pater Furlong 106
Commodore 6,70, N | Picturesque 143 v
Computer Concepts 140 I.J.K. Software 149  Pixal M VEH 164
Computers for All 78 Impact a8 Printivity 66 \Victa 150
Computer Rentals 149 Imelligent Artefacts L Fd| Print n’ Plotter 7 Video Softwarne 48,127
Consarver 108, 107  Interface 135  Program Power 123,125  Visionstore 6
Control Technology Back Cover Pro Software 126
Crystal 92 J P.5.5 118, 147 W

John Prince 106 William Stuan 144
D J.R.S. 98 a 5.W. Winter 62
Davansoft 151 Jupiter Cantab 8.9 _{_];Teh 68 ‘Waorkforce _ML

1564 YOUR COMPUTER, NOVEMBER 1982




VCS BKfm-VIC

Sk RAM+3 siots £ & 4 sakramony £ 70

DUO1w% ATOM

addupto 20kRAM+ 168k ROM

".o,amm VCR 20+« VIC

nncfu.-pE'r 5

ket .£38 4K-£24,2kincrement-t5 64K-£80 128K*£139-

.......

TRS80-V.GENIE UK101:

32K add on RAM £46

Eprom programmer &
userjport —-h;pnhr £79

151:'il<'.'3*-’ axcaptmnal low
consumptmn = £44.90

qpl the above produc:s for ZX81 to fit

32K add on RAM £69

FOR A FREE BROCHURE, RING LINDA OR -
SUE ON SOUTHEND (0702) 613081
FORCREDIT CARD ORDERS, RING JACKIE
OR PAM ON SOUTHEND ln?nz}mmu

CHEQUES AND P.0.s TO:

AUDIO- COMPUTERS

87 BOURNEMOUTH PARK HGAD :
SOUTHEND ON SEA — ESSEX S§S55 2J

ALL PRICES INCLUDE V.AT. AND PD.‘%I’RGE

TELEX 995337 G- -A.UDC'UP! : r

o Shectiy Wjﬂgﬁ#ﬂﬁﬁsmanggmpum 39"

P -
.- =
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Spectrum Softwa re’

SPECTRUM BBC

VIDED PALX =y = SOFTWARE

includes all of: — While stocks last!!

" maze video game LUNAR
LANDER

£4 00 INC

EARLY

e FRUIT MACHINE

e LUNAR LANDER

- [I'I===0\9 warninG

| £.=05H:.99 'NC! £4-00 INC 1 .

e CRAZY RACE
e SUBHUNT

ZX81 — Softwa re-
M” 2X-16K-81 e [cc oo

* MISSILE COMMANDER
- l MAGNIFICENT MACHINE CODE GAMES ALL O TAPE
| -
I SCRAMBLE ‘E\

GALAKIANS
GUAFIGHT 7

* SPECIAL PRICE
mvﬁnenss}

F"I d ible the foll -
c * I ECH SOftWﬂl"e ._ease send me as soon as pﬂs_sl e the fo aw:gg
= SevpacT
184 MARKET STREET 4 h {ancicsss Cheque/P.0. for the total Sl
HYDE, CHESHIRE : 8 l' NAME
 otsier, || Aooness
ALL PRICES INCLUDE VAT AND PEP. e I TR IL POSTCORDE =~ + " &

- 79/%9) By



