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SELF-

ASSEMBLY
KIT

+ VAT
CARRIAGE FREE

MASSES OF SOFTWARE
Pascal, Forth, Mdex, Nos, Meta
CP/M compalible QBasic, SPL,
Window, Spell + range of business
packages. Please contact:

Microprocessor Engineering Ltd,
21 Hanley Road, Southampton
SO1 5AP 0703 775482

POTERT— OPTIONAL EXTRAS

RS232C intorface kit £9.20
Floppy disc in E86.50
Pair of 5} disc drives B hordware kit _£355.00
READY BUILT
CORTEX WITH OPTIONAL DISC DRIVES FITTED CORTEX 8 — Basic machine + RS232C
CORTEX C Ag phove 4+ diEc drive li’m “
AN e carriage Fee — prioes sacheve of VAT
ALL THESE FEATURES PROVIDED AS STANDARD!
High speed 24K byte extended basic interpreter Assembler & Disassembler
Powerful TMS9995 16 bit microprocessor Auto line numbering facility
48 bit floating point gives 11 digit accuracy Full renumber command
High resolution (256 x 192) colour graphics Simple but powerful line editor
Memory-mapped video controller for 3D simulation Buffered i/o allows you to continue executing the
Independent 16K video RAM program while still printing
16 colours available on the screen together in Flexible CALL statement allows linkage to machine
Graphic mode code routines with upto 12 parameters
Fast line drawing and point plotting basic commands
High speed colour shape manipulation from basic Basic programs may contain spaces between keywords
Full textural error messages to make programs readable without using more memory
String and Array size limited only by memory size 64K RAM using latest technology 64K DRAMS
Real time clock included in basic Over 34K bytes available for basic programs even when

Interval timing with 10mS resolution via TIC function extended basic includes IF-TH]EN-ELSE
Named load and save of basic or machine code programs Supports up to 16 output devices

Auto-run available for any program Screen and cassette included as $tandard
Powerful machine code monitor Supports bit manipulation of variables from basic
ULTRA POWERFUL 24K BASIC Error trapping to a basic routine included

Basic supports Hexadecimal numbers

COMMANDS LOG KEY ? RANDOM  SGET
AUN SOR . ENTER MAG '------------------
e S it sl b L R E L i To: Powertran Cybernetics, Portway Industrial Estate,
MON SON ELSE CALL NUMBER DM 0264 64455
et o el i o Andover, Hants. SP10 3CT
FUNCTIONS CRB GOTO READ BOOT NEW l Please send me:....
ABS CRF GOSUB RESTOR GRAPH END
Agn MEM POP RETURN  TEXT BIT l | enclose a cheque for........ .
ASC MWD REM STOP PLOT CRB
ATN LEN FOR TIME UNPLDT CRF Please charge to my Access/Barclay Card no .............
SIN MCH MEXT WAIT COLOUR  MEM .
cos POS ERROR SAVE CHAR MWD Name
EXP COoL INPUT LOAD SPRITE BASE I
FRA MOD PRINT ESCAPE SHAPE Address .
INT RMND NOESC 5POT l
Exporl enquiries to: Powearran International, Hollom Down Farm,
Lopcombe, Salisbury, Wilts SP5 1BP 0264 781545 Telex 477407 Zenmon l
== i
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Computing Today is constantly on
the lock-out for well written ar-
ticles and programs. If you think
that your efforts meet our stan-
dards, please feel free to submit
your work to us for consideration.

All material should be typed.
Any programs submitted must be
listed (cassette tapes and discs will
not he accepted) and should be ac-
companied by sufficient documen-
tation to enable their implementa-
tion. Please enclose an SAE if you
want your manuscript returned, all
submissions will be acknowledg-
ed. Any published work will be
paid fer.

All work for consideration should
be sent to the Editor at our Charing
Cross Road address.
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_There’s a lot more to
selling computers than giving

the best deals around!

Everything you could

Well over 100 software titles available

. for the BBC.
possibly need...

Acormnsolt, LJ.K, A&F, Bugbyle,
Software for All, Gemini, M.P. and
many others. We also st
comprehans
Z2x81, ZX Spectrum, Vic 2
Gone ot

MONITORS from £90.00
CASSETTE DECKS fr
JOYSTICKS FROM £13
PRINTERS from £149

When you leave one of our showrooms, the proud
owner of a brand-new micro-computer, we are
confident that it will not be very long before you're
back! For the simple reason that we stock one of the
most comprehensive ranges of accessories, add-ons
and Software available in the South-West. Our friendly
and experienced staff are always available to answer

5 BOOKS Keen up vilh the
any questions you may have, and know that the it ste o it
purchase of one of our machines is just the first step books and publicatio nging a
in the fascinating field of micro-computers, Deilime, thiere s always DM

new

At Microstyle we care about our customers.

Full technical back-up...

We care about your computer as much as you do, and
we care for it too. Our experienced technical staff are
on hand to solve any problem that might arise and to
offer a full technical service. We can repair or
raintain your systern, supply spares and parts and HImATR DT IE) S o L
upgrade your Model A BBC to the latest B and CPN compatability. BOOK storage
specification. We can also install your choice of o SER00inc VAT
peripherals, All our work is tested and guaranteed; and T i
as an Acorn approved service dealer you can be sure BBC MODEL B add £75.00 inc VAT
our service is second 1o none.

Keep your Micro fit...

Are you interested in keeping you BBC and peripherals
in tip-top condition? Then why not find out more about
a Microstyle Service Contract......Regular service and
preventative maintenance will mean that your system
will last longer, retain its value longer and offer

top-level reliability.

BBC Model A to B upgrade
This valuabie modification offars an
extra 16K memaory, h ¥
agrarhic

Fully installed and tesled £82.00
Torch twin disk drives

1" for your BBC

Don’'t run the risk of being let
down...

Fill in the enguiry coupon at the ool
ol this advertisament and send it off
withoul delay, you don'l even need &
sfamp, o

MICROSTYLE, Freepost,

i

Lans
Bath

| am interested in finding oul more about a MicroStyle

Service Contract for my BBC Micro Computer. Please send

me further details and a quotation for a tweive month
I contract;

I PLEASE FILL IN DETAILS OF EQUIPMENT TO BE COVERED
EBC Model Aor B Serial No THE HOME COMPUTER PEOPLE
isk drive T Mo r
I Manitor:
lp"‘"‘e' The Bath Computer Centre
Other:

29 Belvedere, Lansdown Road, Bath.
Telephone; Bath (0225) 334659
and

The Newbury Computer Centre
47 Cheap Street, Newbury.
Telephone: Newbury (0635) 41929
( Conia-lct us no_'.;}c;r you;_El-..E:C_Microc;n_puter 1

available ex-stock at £399.00
We also stock a wide selection of other systems
COMMODORE, SPECTRUM, ZX81, and COLOUR GENIE

All prices advertised include VAT

I PLEASE NOTE

MName

Adress

Telephone Mo

10 MictoSivie. FREEPOST. 20 Belvedere. Lansdown Fd,. Bath BA1 1FP
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professional quality and features —
— hobby price!

DISK DRIVES
MEMORY EXPANSION
NETWORKING, ETC.

Please contact us for availability

angela enterprises support the NowSSeain

HARDWARE SOFTWARE

Prices include delivery in UK. Prices include VAT ANGELA ENTERPRISES - NEWBRAIN -
All with 12 month warranty (not the 5 under § ] pct 51 1
more usual 90 days!) BACK-UP
GAMES 1
NewBrain Model A Please ring for | £9.00
Model AD £ £9.95
£7.00
£9.20
£9.95| + HARDWARE
£4.00 Il
£59.00 «+ VAT | UTILITY PROGRAMS d
£55.00 «+ VAT ] £9.95 SOFTWARE
£9.95
£99.00 « VAT
£370.00 + VAT | GENERAL PROGRAMS
£35.00
kY £25.00
£260.00 « VAT i £19.95
£6.50 + VAT | » £20.00 | * INFORMATION
£4.50 - VAT o £10.00 !
£2.00 + VAT £10.00
£10.00
« MAIL ORDER
please | EDUCATIONAL PROGRAMS
enquire 50 £16.68

Slwenag.r: {0438) 812439
KEY t

ANGELA ENTERPRISES
4 Ninnings Lane, Rahley Heath, Welwyn, Herts. AL6 9TD
Tel: Stevenage (0438) 812439 ..
¥ L)
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News: General products

CONSUMER NEWS

CONSOLING THE
SPECTRUM

> 'when you

15 )| *‘x]

ssues Campurmg
Toca’c_ry o} Personaf Soﬂwure In
Compm‘mg
ared ne

here is a missing “after
d t“::mne the;

Line ): Should read PCKE
PP,4:POKE CP,0

L JLI" Should ':':ac! POKE
vi:POKE CP,CM

In the Spring issue of Personal
Soffware an error aL}"I”d"LL‘l in the

ri..

Pir;_.._- no at for ._...E"ITK]
190 should read:

190 .FIX1 PHA:

ISR &

of you who
slems with these

we hope we have

d some light on the matter.

POWERFUL PROTECTOR

ers can be  quite sensitive
srticularly where their

rned. Well we can
¢ g (sorry about that!)
to ioner which is

F521:PLA:RTS

specitically designed to protect
home computers from malfunctions
caused by power line noise and
mains variations

The Mainstay can provide an
output that is stable withint6%
even if the input voltage drops to
75% of normal. The price of the
unit is £49.95 excluding VAT. You
can get more information by
writing to Gould Electreonic Power
Conversion Division, Rhosymedre,
Wrexham, Clwyd LL14 3YR.

FARSEEING COMPANY

COLVIS is a solid state c
connected to a powertul
microcomputer which is capable of
‘'seeing’ an object and
remembering its shape. The
information is ¢ ombof,@r:’ ot a range
of parameters such as area,
perimeter and centre of gravity of
the image. The system can be used
with any microcomputer which has
or can be fitted with an 8-bit
bidirectional port. The system is
aimed at the educational market
and constitutes an invaluable low
cost peripheral to existing robotic
arms

:amerda

( OLVIS is priced at £395 and
you can get more details by wri ting
to Colne Hobotics Company Ltd
Beaufort Road, Olf Richmond
Road, East Twickenham, Middlesex
T‘-.’g} 2PQ or by ‘phoning 01-892
B:I _p‘l‘l‘.

REDUCING POCKET
COMPUTERS

The volume of demand and high
factory production rates are
allowing Casio to reduce the prices
of their FX 700P and PB 100 poc k-:wl
computers. The new recommende
retail prices, complete with
comprehensive guides, manuals
and program libraries are £69.95
for the FX 700P and £59.95 for the
PB100.

For details of these and L;';’::er
Cawu products, contact Casi
Electronics Company Lid, Umt B,
IODU North Circular Road, London
NW2 71D or 'phone 01-450 9131.

RAMS ARE CAMEL'’S

A 4K version of the earlier 2K
MEMIC L CMOS RAM unit is now
available. The unit uses the latest
True CMOS static RAMs which
take only a fraction of a uA of
current to retain data, this standby
power being supplied by an
integral lithium battery for 10 years
or so. The unit comes in a moulded
'k ABS case and is priced at
5.95 plus VAT. For more detfails
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you should contact Cambridge
Microelectronics Ltd, One Milton
Road, Cambridge CB4 1UY.

Some of you may remember
the item we ran in this column in
the January issue of Computing
Today when we reported the 2K
CMOS RAM unit and asked you to
scrutinise the photo published and
tell us into which computer the
unit was plugged. Well the
response to that little quiz was so
good we've decided to test you
even further and ask you again to
tell us which computer the unit is
plugged into. The first correct
answer pulled from the Editot's
cardboard box (his hat somehow
got mislaid!) will receive the
MEMIC L.2 as their prize, kindly
donated by those sporting pecople
at Cambridge Microelectronics. All
entries should be received by May
9 either on the back of a sealed
envelope or on a postcard please.

CONSUMER NEWS

STICKING WITH IT

A simple plug-in joystick for the ZX
Spectrum is now available. With
eight direction commands and two
large fire buttons, high speed
games can now be played at ease.
Six games are presently available
for use with joysticks with more on
the way.

The joystick is priced at £25.00
plus postage and packing. For
more information, please contact
Kempston (Micro) Electronies,
180a Bediord Road, Kempston,
Bedford MK 42 BBL.

IT'S T AGAIN

Texas Instruments have announced
a cheap 16-bit computer, the
T1-99/2, which they claim is
designed to allow computer
novices to learn to program a
computer in Tl BASIC and BASIC-
supported assembly language. The
machine is targeted primarily at
the technical enthusiast, engineer
or student in the home.

The machine has a OQWERTY
style keyboard, with 4.2K RAM, of
which 4K is user accessible and
which can be expanded to 36.2K.
Any Tl peripherals can be
connected: two soitware cartridges,
Learn to Program and Learn to
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program BASIC, will be available
initially for the unit, with more
planned for later. Twenty programs
will also be initially available on
cassettes including educational,
personal management and
entertainment cassettes, all of
which will also run on the TI-99/4A
computer,

The bad news is however that
the T1-99/2 will not be available in
the UK until the third quarter of
1983, but it may well be worth
waiting for as it is priced at just
£75. More information can be
obtained from Texas Instruments
Limited, Manton Lane, Bedford
MK41 7PA or by ‘phoning
0234-67466.

MANCHESTER HOME

COMPUTER SHOW

April 21, 22 and 23 will see the
first Manchester Home Computer
Show at the Midland Hotel. On
show will be a complete cross
section of hardware and soltware
available for the home user with
emphasis on the lower end of the
market teaturing computers from
£50.00 to £400. There will be a
Computer Advice Centre at the
exhibition where the uninitiated
can try out machines in a
demonstration area, and see
programs in operalion covering
educational, games and small
business applications with a team
of experts on hand to provide
impartial advice

Two home computers will be
given away in the show
competition, entry forms tor which
are available with advance tickets
or with show guide on all three
days. Advance tickets are £1.00
from the organisers, Manchester
Home Computer Show, ASP Ltd,
145 Charing Cross Road, London
WCZH CEE. Children under eight

and OAPs have free entrance and
there is @ 25% discount on groups
of 20 or more.

BRIEFING

From Pete & Fam comes Track
Ball, a new omnidirectional
guidance system designed for
games requiring rapid paced,
multiple movement comm mands.
Two firing buttons are recessed
well below the ball contrel place
tor easy firing and uncbstructed
movement during game play.
Track Ball comes in models to fit
the Atari, Apple and IBM perscnal
computers, and is priced at £45.95.
More details can be obtained from
Pete & Pam Computers, New Hall
Hey Road, Rossendale, Lancashire
BB4 6]G, or 'phone 0706-227011,

HI-STAK can make your micro
easier to use by raising the back to
a calculated level. It can be
instantly applied and comprises
two precision injection moulded
ABS ramps with built-in rubber
feet, sell adhesive tops and simple
locating instructions. HI-STAK is
priced at £3.95 including VAT and
postage and packing and is
available by mail order from Warp
Factor Eight, 6 Pelham Road,
Braughing, Ware, Hertfordshire

11 204,

Vectrex is described by its
manufacturers as the first ever
portable computer games system: it
incorporates its own screen thereby
making it independent of the TV
Vec trex has good ar a[:H'“cs and
sound effects and a unique control
panel! is also ava'.'.a'}le Vectrex
retails at approximately £130- 140
with cassettes at around £19.95 and
you can find out more from Milton
Bmdley Limited, CF House,
97/107 Uxbridge Poau Ealing,
Londen W5 5TZ or ‘phone 01-567
3030

W H Smith have ordered
50,000 Oric 1 microcomputers for
delivery between April and
October 1983 This d"c'; promising
sales targets I|:-]LE- resulted in Oric
r"|||r~j out of t e mail order
business {ron 1 of March
(,-']’ C f‘m Ve dls red | f}[’qL—
orders from a variety of other high
street es and independent UK
dealers

A new 64K Sinclair ZX81 RAM
expansion mach;'.e. also designed
‘cept an EPROM as an
alternative, has been announced
by Camel Products. Called
Dream-81 it is priced at £69.95
plus VAT. For further information
contact Cambridge
Microelectronics Ltd, Une Milton
Road, Cambridge CB4 1UY, or
‘phone 0223.314814,

=]
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APPLE Ile EXECUTIVE SYSTEM

A complete small business system.

128k memory. Colour, graphics and 80 column
screen. Comes complete with Multiplan —

a comprehensive business application program.

Available separately the complete package
includes:-

Apple e computer 64k £842.61+ VAT
Disk drive with Controller

E31217+VAT
Disk drive E2680.00+ VAT
Monitor 3 and stand E144.174+VAT

80 Col card + 64k memory
expansion E£181.74+VAT
Multiplan Program E181.74+VAT

PACKAGE PRICE

£1556-52 +VAT

Saving

£365.91..+

The magic of the

microcomputer
without the mystery.

Micropoint has all you need to
make up your mind about
microcomputers.You'll find a
wide choice of models - and you
can test play them all,
comparing each model with the
next. It has experts who will
explain micros to you, in
language you can understand.
Micropoint has a big selection of
programs - they will really make
your micro magic. But you get

even more than machines and
advice, you get good value too.
At Micropoint we keep our
prices low by buying in volume
and we'll also help you to buy
with Interest Free Credit *
available on purchases over
£250 or more; you could walk
into Micropoint, choose your
micro and take it away with you!
You also get the famous
Laskys Commitment possibly

the best after-sales package
ever offered, with a 14 day
exchange period, a 2-year free
guaranteet and service by
Laskys own network of
specialist engineers.

If you're already into micros and
looking for something new, or
better, then Micropoint is the
place to find it. Come in and see
for yourself.



Compact home unit with full size keyboard, Powerful 48K memony, colour A home computer with full size keyboard. Big 48K memary. High
and sound. Excellent graphics, compatible with most cassette players. resolution graphics and colour , sound. A very wide range of

£195.65 " £346.96

VIC 64 NEWBRAIN COMP 1AD

A home computer with a full size keyboard. Powerful 84K memory, sprite An icll_leal perso?lai small busga?S_Mmp?tm S_QKI memary . Excelient
graphics, colour and sound. graphics and character set. Built-in one line display.
£294'7\§ <+ Also available NEW BRAIN MODEL 1A £260

(excluding built-in display) £233.91 - yar + VAT

. a As well as micros we have a very wide range of penpherals,
Afull range of black _and white or ,COIOU" monitors accessories and programs. Disk drives, memory expansion units,
for use with these micros are available. casselte storage unils, monitors and joysticks. Plus the widest
Prices start at £59.90 B/W. £199.90 for Colour, %ﬁgﬁé@gms covering Games, Education, Household

+ The Retail Division of The Lodbroke Group

'I'l' '\\ /’

LONDON & HOME COUNTIES  SOUTHERM ENGLAND LIVERPOOL 33 Dale Streot YORK 10a Coney Street
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Gemini Galaxy 2

*Twin Z80A Processors * Serial and parallel printer

*CP/M 2.2 Operating interfaces

System * Cassefte and light pen
% 64K Dynamic RAM interfaces
% 800K Disk Capacity * User definable function
* 80x25 Video Display keys

* Numeric key pad
%* 12" Monitor included

£1495

(474924 inc. VAT)

Total support for Gemini & nascom Products

nascom 3 available from MicroValue | 80x25 Video for nascom
Based around the successful Mascom 2 computer, this new system can Mascom owners can now have a prolessional
be built up info a complete disk based system. Supplied built and 80x25Video display by using the Gemini G812
tested complete with PSU, Nas-Sys 3 ______-——-\ Intelligent Video Card with on-board Z80A.
and Nas-Gra. == A his card does not occupy system memory
2 space and provides over 50 user controliable
48K Sy"l'em tunctions including prog character set, fully
9 compatible with Gemini G805 and G815/ 809
(£631.35 Inc. VAT) Disk Systerns, Software supplied on Gemini
cp’lm 22 systern disks. Built and tested
£100 (E415 Inc. VAT)
NASCOM 2 KIT Nascom 1 Printed ‘ GM802 64K £1
5 Circuit | RAMCard 5143 75inc. vAT)
(E258.75 inc. VAT) (inc. parts list) |
Built & Tested _ £25 GMS%K 16K
(£327.75 Inc. VAT) | g2875inc.van | RAM (E92inc. VAT)

Disk System for Gemini & nascom

GME2S Disk Drive Unit - The GMBZS floppy disk housing is supplied with either one or two
5.25" single sided, double density, 96TP! high capacity Micropolis 1015F5 disk drives
Thesa provide 400K bytes of lormatted storage per drive. (Gemini @DSS format). The
CPIM2.2 package available supports on-screen editing with ei’her the normal Nascom
of Gamini IVC screens, parallel or serial printers

An optional alternalive to CPIM is available for Noscom owners wishing 1o

support existing sottware. Called POLYDOS 4, it includes an editor and assembler and
extends the Nascom BASIC to include disk commands,
Single Drive System POLYDOS 4
omiisas oY

for Hascom

103
£350: 7% £90RN
Dual Drive Systern GMB809 Disk
GMB25-25 Controller Card
£575 (66125 tor8” and 5.25" drives

inc. WAT) E"z (£143.75
CP/M2.2 Package inc. VAT)

(@M 532 for Gemini )

£90 "5

GMBa29
fors",5.25" and
Winchester Drivies

£445 7705

PRINTERS

Epson MX80 Type Il
£3a8 (£399.95 inc. VAT)
Epson MXBO FT Type i
£388 (£E445.95 inc. VAT)
Epson MX100 Type Il
E496 (£549.95 inc, VAT)
NEC 80234

£339 (£389.95 Inc. VAT
SEIKOSHA GPA00A : ;
£245 (£246.95 Inc. VAT) i

Daisy Wheel Printer:

Smith-Corona TP-1 £485 (E557.75 inc, VAT)

VelliLiiids

At last—-a Winchester Drive
for your Gemini /nascom
System!

GMBE35 Winchester Drive Sub-system.

* 5.4 Megabyte Formatted Capacity

% Rodime Drive

% Industry Standard SASI
interface

% Integral Controller
and power supply

Phoenix
P12 Monitor

A high quality data
display moniter, ideal
for all Nascom and

| Gemini systemns

| 20MHz resolution
Available in amber or
green phosphor.

£110

[E126.50 inc. VAT)

10
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Dragon 32 MICROVALUE
A powerful colour computer for under £200 DEALE RS:
% 32K RAM

%* 6809€ Microprocessor

% Extended Microsoft Colour BASIC

% 9 Colour, 5 Resolution Display

% Sound through TV 5 octaves, 255 tones

AMERSHAM, BUCKS
Amersham Computer Cenfre,
18 Woodside Road,

A7
* Advanced Graphics . 5915073 v Tel: (02403) 22307
i [E199.50 inc.
Full range of Dragon software available. g‘mm Ml BMI " ‘hn LT
- = kytronics F istol Street,
Sinclair ZX81

Tel: 021-622 64346

BRISTOL
Target Electronics Lid., 16 Cherry Lane.
Tel: (0272) 421196

Now availabie through MicraValue —
a real computer for less than £50!

* Sinclair X841 Computer £43.43 ([E49.95inc. VAT)

% Sinclair ZX Printer £52.13 (£59.95 inc. VAT) COLCHESTER
% ZX81 Leaming Lab £47.35 (E19.95inc. VAT) Emprise Electronics Lid.,
% Software for Sinclair  from £3.43  (E3.95inc. VAT) 58 East Street.
Tel: (0206) 865926
THE NEW Electronic magnificence EGHAM, SURREY
from Shqm Electrovalue Lid.,

28 5t Judes Road, Englefield Green,
Tel: (07843) 34603

IPSWICH

MDW (Electranics),

47/4%9 Woodbridge Road East.
Tel: (0473) 78295

LONDON W2
Henny's Radio, 404 Edgware Road.
Tel: 01-402 6822

ZB0A CPL. - 48K RAM - 4K ROM - Industry
SHARP MZSOA standard Qwerty keyboard with numeric
pad - 9"GREEN C.RT. - 1200 baud
cassette - Music and sound - Real
time clock - Enhanced BASIC
FREE SOFTWARE! - Full edlifing facilifies €
Home budget, bank - Internal expansion =
reconciliation, SPACE
INVADERS, STAR TREK, SCRAMBLE, bank loan calculator, montgage
calculator + 7 other games.

Educational — Geography, Maths., Spelling + 4 part BASIC tutorial. 5475 “[£546.25 inc. VAT)

LONDON SW11
OFF Eacorcll-‘s. —_—
3 . Computer House, tersea Rise,
SinclairZX Spectrum Glopham.Junction.
Now available from MicroValue! Ted: 01-223 7730
Colour, sound and high resolution graphics from

% 16K ZX Spectrum Microcomputer £108.69 EV Computing, 700 Bumage Lane.

(£125 incl. VAT) Tel: 064-431 4846
* 48K ZX Spectrum Microcomputer £152.17 NOTTINGHAM

(E175 incl. VAT) Computerama, [Skytronics Lid.)
% Sinclair ZX printer £52.13 (£59.95 incl. VAT) 357 Derby Road.

Tel: (0602) 784742

TexasTI99-4A

Colour, sound and a fypewriter type Telephone orders welcome
keyboard for under E160

Atruly expandable microcomputer system

with a wide range of educational and “ =

games software. U *

* Texas TI99-4A Microcomputer 16K :
£439.08 (£159.95 incl. VAT) X

* Voice Synthesiser Unit £43.43
(E49.95 incl. VAT)

* Peripheral Expansion Unit £430.39 (E149.95 incl. VAT)

% Disk Drive £278.21 (£319.95 incl. VAT)

% Disk Control board (for above) £465.70 (£189.95 incl. VAT)

onlc 4 ORIC 1when used with the ORIC MODEM will allow access 1o
PRESTEL-Viewdata, which has 200,000 pages of interactive
information covering sport. travel, hotel bockings, games, etc

% ORIC 148K Microcomputer
i B\ £447.79 (£169.95incl. VAT)
oy * ORIC 1 Communication:

Modem £68.69
(£79.00incl. VAT)

- —— -
) . e e i i - |
! - '_‘?-I-'.-.z'-ll..i! lﬂ:‘-'“i‘ - " '-l_-. ]
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News: Professional systems

BUSINESS NEWS
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BUSINESS NEWS

5 to 16 bit in the future without BASIC language interpreter and interface

-ard and a flc

r operating upheavals. It also calculator functions are easily software starter pack. A
as an R5422 interface for a fast available. [t is battery operated. ector on the Portapple
networking facility if needed. The computer contains 6K of RAM » card enables many
The machine has a standard and can be expanded to 16K. The terminals to be link

inked to it
which further extends the data

VDU with a full colour graphics Compact Co
monitor as an option; the suggested retail pric capture capability of the Apple I
machine's keyboard is similar to Further information can be The Portapple interface card

the IBM's one, which means that obtained by writing to Texas software and an MSI
IBM soltware manuals will be Instruments Ltd, Manton Lane, minal with a wand s
relevant for existing [BM users who Bedford MK41 7PA or ‘ph 778. Th
choose the CAL-PC. Operating 0234-67466

by several manual
systems are CP/M, CP/M-86, MS- ' operate the 1

A

: A to operate the terminal, cap
DOS and BOS and the full CAPTURING APPLES data using the wand scanner and
language range for the systems are transmit it to the Apple
supported by CAL for the CA

upporte th H Portapple is a new data capture more '.nfo:“mla!.- n contact MSI }\J:ata
PC. Various 8 and 16 bit multi-user | oo oo for the Apple I which International, IVC Building, 10

PSR 2 B i = PR 1
HECKAIES A mcjl'la}f]t:' CAL-PC comprises an MSI data capture Fortman H_lj.df‘-- Reading, Berksh
Ihe basic price lor a s terminal with wand scanner, or 'phone 0734-587661.

with 128K RAM with two tloppies,
screen, kevboard and two
additional communications ports is LY
£1,995. One CAL-PC plus 17 cps
daisywheel printer, any four CAL
single user software packages, plus
training, installation and one year
guarantee costs £2,945. Further
details are available from
Computer Ancillaries Limited, 64
High Street, Egham, Surrey.

COMPACT MICRO »

Texas Instruments have announced
the Compact Computer 40, a
portable computer for
professionals. It has an integrated
LCD display, is programmable in
enhanced BASIC and can run pre-
orogrammed applications software
loaded from either plug-in solid
state cartridges or from small tape

The computer console has a
34K built in ROM that contains a

CRA Corner

As [ have said in earlier columns, CRA takes
one of the prime objects of the sure tt members do not go
suter Retailers Association is bey e bounds of =
son between the reasonableness in attaining their
stomer and the dealer. objectives.
The customer quite rightly By the law of averages,
o obtain the best value he however, occasiona
‘an for the hard earned customer or the dealer
1at he spends on a bounds of reascnablenes
computer. After all, to most making a deal. A con
1sers the computer is not very | situation arises, both
rt of a luxury. Even if this | inevitably think they are right and
in most cases it is the necessity for a third party
y not going to be classed as | appears. This is where the CRA
It is, therelfore, steps in, very olten as an
Arbitrator. In all cases that |
aware of, in the past the CRA |
been able to bring together and

a lot of steps to make

it would |

mer wish to make

CRA, that su
lorwarded
Buckl

T g

st Road, Bex

g

n

other hand, the dealer effect a satisfactory settlement.
is in business to make a profit, If A particular member of the
he does not, he will go out of Executive Committee is appc C
business; hence he is to some to look after complaints from the

extent under pressure to sell. The customers of members
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THE HH'I THE FINEST PRINTER/TYPEWRITERS MONEY CAN BUY.

Only £650 + VAT Compatible with THE CROWN RANIER
L SHARP ONLY £795 + VAT
0SBORNE Py ——
APPLE
APPLE Il
TELEVIDEO
TANDY
BAC
MIMI
TEXAS 30/30
PET
HEWLETT PACKARD
SUPERBRAIN
SIRIUS

The HR1

Bi-directional = 17 CPS —some
features as below, but without
keyboard and lift off facility.

CROWN RANIER - The leader of all interfaced daisy wheel printer Typewiiters: Here's why

The ynbeatable Crown Ranier i the only heawy duly daisy wheed pantertypewriter which runs on a linear motar — no belts of cables 1o bréak, siretch of wear - and uses ihe IBM nbban and litt off correciors
The refiability has become legend in these days of expensive sectronic typewnter breakdowns

CENTRONIC - IEEE — RS232 INTERFACES - No external boxes — inferchangeable dassywheels - vanable pitch - three free daisy wheels - automatic whole line correction - easity copes with standard prinbed
formis - 195000 characters per ribbon (at beast twice the average character length) — standard it off correciors - a prntertypewriter 2t the Mick of a switch

Perfection a5 a typéwniles (now used by local authonties and mulli-natdnals), perieclion 38 & prnter

Beware of lightweight, low cost machines - these can never give long term reliable service. THIS MACHINE WILL!! The protessional machene

Ask you lecal computer or office eguipment dealer for funher information.  EX STOCK DELIVERY

SOLE UK DISTRIBUTOR. TRADE ENQUIRIES INVITED

~dy 56-58 SOUTH ST., EASTBOURNE,
5 SO Y] BUSINESS CENTRE SUSSEX. (0323) 639983.

— Happy
Memories

Part type 1 off 25-99 100 up

4 ns 2] 7a

EXPLORING SPECTRUM BASIC
Complements the Sinclair manual

& serious programs. 191 pages. £4.95

THE EXPLORERS GUIDE TO THE ZX81 -
The book for the ZX81 enthusiast. 152 pages

of games, application and utility programs plus -
much useful information on machine language

and hardware. “Immediate and lasting value” e,
{(P.C.W.). £4.85

Available from leading bookshops and
computer stores, or direct from Timedata (U.K. ""‘!
P&P free, overseas customers add £1.50 per
item for surface mail).

TIMEDATA Ltd. Dept. B S
16 Hemmells, Laindon, Basildon, Essex. S$S515 6ED \

/|

N\N\V\RIRIETT

\

Tel: (0268) 418121  =w=prw

Trade accounts operated. ‘phone or write |

Happy Memories (CT), Gladestry, Kington, -In-D e \
Herefordshire. HR5 3NY. Tel: (054 422) 618 or 628 \
% ) LUK AI.A
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N-'"“'ﬁg DRAGON 32 OWNERS AVAILAgy ¢

NO

Now

Now you can buy a professional disk system to turn your Dragon into a real computer!

DELTA

A DELTA GIVES YOU:—

High speed mass storage of programs and data.

A fully integrated disk operating system included in the controller cartridge.
Available with or without disk drives.

To all standard 8", 5V," and 3" MCD1 disk drives.

Full featured file handling included in the D.O.S.

No modifications required — just plug in and run.

Comprehensive user manual included.

Up to 1.6 Megabytes of storage using 5, double sided disk drives.
Different drive types supported by one controller cartridge.

Supports up to four double sided drives (most systems only support two).
Housed in attractive plug-in cartridge.

LOW COST.—

/A DELTA SYSTEM 1
Controller inc DOS + 24rd height canon 40 track
disk drive + all cables + comprehensive manual
£299.99 inc VAT

/\ DELTA SYSTEM 2
Controller inc DOS + 24rds height cannon 40 track
double sided disk drive + all cables + manual.
£345.95 inc VAT

/\ DELTA CONTROLLER
Controller inc DOS + comprehensive manual.
£99.95 inc VAT

P&P Controller only £3.50 Controller + one disk drive £5.50 SAE for further details.

PREMIER MICROSYSTEMS

A DIVISION OF PREMIER PUBLICATIONS

208 Croydon Road, Anerley, London SE20 7YX.
TELEPHONE: 01-659 7131

RARCLAYCARD
A =
h——-m-u.—"
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News: Commercial software

SOFT WARES

Aspect asse I
software specialists Bug Byte,
being advised r_'}! I:i'.LiH-‘. in the
program; a copy sl f
eC l( JJ\
rafted and will be 'Ll"[.; ed on
request

j;\_, Byte have also produc

|||\

arc 1 l.l[ulrl. oF: 'i“wt

nexpar 1ded .Ir
in r:tuf k rat £7.00. Bug Byte

fact the mail order s
of its , following the it

with the 5p
mputer shops fc
ware

't correction st
(Dept Aspe

Liverpool L3 3AB.

HOLE IN ONE

When

agreement

Freepost,

5 cold and wet ou
hing to get

WORDPROCESSING
MADE EASY

e WDPRO wordprocessing
kage fw‘ been enhanc
2.24 adding several
(existing users car

1pgrar
ext ru h‘m"

[]E" ‘jb' KL ‘-“||: a Gl . Ele:l“n w..f::
(in ’;t-'r‘ﬂ-'T'r: but al r||f Brother
1 ‘1[.\.1 r\f"l' nersmar L-Ir_'l r

he agonisi
'f’u operator
rtantly returne
m f;(l

£79.95 (disc)

all prices excluc
[<|.|. 1

FORTH
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innove
FORTH
!:_‘.rc-“... i
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BACK TO SCHOOL

Bourne Educational Scftware has
been launched to satisfy the need
for high quality software for the
educational market. Programs
developed by BES are aimed in
particular at children of primary
school age and are initially written
for use on the BBC Micro.

Two programs are Wordhang,
a word guessing game utilising the
BBC Micro's high resolution
c__sraph'.cs capability to the full
costing £7.95, and
.l’-".mmul. Vegetable/Mineral] where

the computer tries to guess the
object the child has t 'ng‘l of :J\f
means of a series of initial
guestions, costing £4.95. For more
details please write to Bourne
Educational Software, Bedfield
Lane, Near Winchester, Hants

S0O23 750Q.

MAKING FORECASTS

The Forecaster uses sophisticated
mathematical technigues to
forecast the future behaviour of a
series of numbers from its past
history. The user needs tc have no
knowledqe about mathematical

crecasting — he just has to type in
the past '.!al\.-:-'t' of the series he
wishes to forecast and tell the
computer how far into the future
he wishes to look. The Forecaster
then selects the best mathematical
model to fit the data, and will then
produce forecasts based on the
model and will give a contidence
interval for that forecast.

The Forecaster is de%iuhed for

the Commeodore 8032/96, and i
priced at £320. For more .:le!aub
cpntact Microcomputer Program
Design, 2 Hillside Place, Newport-

SOFT WARES

'phone

on-Tay, Fife, or
0382-645379,

POETRY IN TION a

OK then all of you with BBC
machines you can now get a fully
equipped word processing

program, the Wordsworth, which is
cassette based and requires no
hardware modification. The
package is designed to work with
the 0.1 operating system, lh 8
system still being supplied with
new machines, uli}'.mngh versions
for later systems are of course
available. The Wordsworth is
currently configured for the Epson
MX-80I11 printer, and comes
complete with a detailed manual
and sample text. The price is
£20.00 including postage and
packing. Please specity the
operating system, the author will
gladly make every etfort to adapt
the program to suit individual
requirements.

The Wordsworth was written by
lan Copestake and is available
from him at 23 Connaught
Crescent, Brookwood, Woking,
Surrey GUZ24 OAN or 'phone 048
67 4755.

BRIEFING

A new series of F'li'i icational
packages from Pete & Pam
(.um“u ers for the Apple Il is now
am..ab.e Invader Round Up.
Space Scanner, Invader Attack
and Spuce Mouse each cost
£31.95. Together these consti
24 programs in the Mathematic
Competency Series, contact Pete &
Pam Computers, New Hall Hey
Hoad, Rossendale, Lancashire
B6lG for more information

A new business simulation for
the Sinclair ZX81 and ZX
Spectrum, called Dallas. is
available fram CCS. Written as a
board game it is a simulation of oil
exploration with all the excitement
and hazards involved. The ZX8I
version costs £5.00, 16K ZX
Specirum version is £5.00 and 48K

BB4

version is £6.00. For more details
contact Cases Computer
Simulations, 14 Langton
Loendeon SE3 7TL

Two pieces of software for the
Epson HX-20 come from Kuma:
Dask Master 1 is a microcassetie
based program causes the micro to
duplicate the functions of a normal
printing calculator, with
comments, date and time easily
added to the printer listing. Desk
Master 1 costs £29.50 plus VAT.
Also available is Home Budget, a
microcassette costing £17. 35.

Kuma also announce Gobbler, for
the Grundy Newbrain, a game
using the hi-res graphics and
priced at £9.20 including VAT.
Information on these preducts can
be obtained from Kuma
Computers Ltd, 1] York RHoad
Maidenhead, Berkshire SL6 1SQ or
‘phone 0628-71778.

Spider Software have
announced a distribution
agreement for overseas sales of
their Access data base
management package for the
Apple 11, the distributor being
Datamost, 8943 Fullbright
Avenue, Chatsworth, CA 91311,
USA, D?‘G“e r.umbe' 0101-213-709
1202, For more information on
Splder Software contact them at
98 Avondale Road, South
Croydon, Surrey CR2 6]B or
'‘phone 01-680 8606.

From Popular Computing
Weekly comes Cruising on
Broadway, a cassetie based
program written for '?10 16K or 48K
ZX Spectrum. Priced at £4.95
including ‘\.fn'[, {

Way,

t is available
through major branches of W H
Smith and many computer dealers
and also on mail order from
Sunshine Books Ltd, Hobhouse
Court, 19 Whitcomb Streest,

London WC2 7HF.

Stainlesg Software has
announced more software for the
TI 99/4A computer: in extended
BASIC are Devil Craze (£11.00),
Sky-diver ({1300}, and Hang
Glider Pilot (£13.00) and a
Display Enhaucement Package
on dise, requiring alse 32K RAM
and either ext “‘u‘(jbd BASIC,
editor/assembler or mini memory
(£16.00). Two '“'I er games are
Crazy Caver and Wonkqplllqr at
£6.00. The software is on
available by mail order rrcrr'.
Stainless Software, 10 Alstone
Road, Stockport, Cheshire SK4
5AH

Commodore Business
Machines have announced the top
twenty best selling VIC-20 software
products. Introduction to BASIC
Part | and 1l were num Jers one
and two, and the ling game

+

was }‘[G[L-}.su-
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1at there are two ways ol doing
, the accepted way and your way. Whilst t
former may well provide a computer company with a
standard product lacking in any innovation the latter
-an be fraught with problems. British computer makers
are renowned f ovation but usually the basis
of each new mac iried and tested product; the
BBC Micro and t 1 Atom for example
; t of a totally new British
tially well received by th
were only [
2|5, it appeared to
omputer until certain quirks started to

y reviewed the

inderstatement!
BASIC ROM to

~ertain faults occur and

y say the least, essential reading tor

ing the purchase of the machine or,

ho already owns one and wonders

So, if you are after a British

lour and an impressive looking

put the Lynx on

L THE ACME CUBE

nuine sirnulated plastic and guaranteed

/
=
b
o
=

to be totally breakable if you drop it this soltware

N\ .
@ 1 he by now inlamous

Eiinl?}k Cube
|

ution!

C cube,
he ability to store and retrieve your
es and rotate movements

e unscrambler that

s on the 16K or
it all to

idle and as it

able to «

tavourite, Newton's C
48K ZX Spectrum you
research!

A NEW SERIAL

One would have thought that somethi
an industry standard would, ju ly, : been
the same in every respect regardless of where you find
it. Well, as with many other so-called standards the
RS5232 serial interface has been subject to more than a
little alteration and adjustment over the years as
various manufacturers try to starnp their mark on it. Te
the purchaser of a microcomputer featuring this option
it would appear that he or she could just buy any
15232 printer and they would happily talk to one
ancther. The shock that one gets when they don't can
quite put you oif salesmen!

In next month's issue we'll be taking a long hard
lock at the serial interface that carries that innocent
label, RS232, and showing you just how to ensure
success in your connections. Maybe not first time but
at least you'll know what to look for rather than tearing
your hair and insulting your local microshop!

GET COMMUNICATING

The word interrupt often seems to strike a cold chi
into the hearls of programmers. It looks complicated
and should, therefore, be avoided at all costs! The
trouble with this ostrich approach is that one tends to
miss t on the rmost interesting area ol computers,
-ation. In a new two-part seri

= complete idiot's guide to understanding inte
The only requirement for entry to the course is that
you have a micro with a PO or similar device
output port. You'll need a friend with or

the thing work properly of ¢
As well as showing you how y
intormation to be passed from one
and opening up a whole new area of applicatic
programming we'll be presenting a very, very spec
program which 1 1 chnigues to allow the
ultimate in two player games.

ribed as

B8 We presen

can get

HCro o anc

Articles described here are in an advanced state of preparation
but circumstances may dictate changes to the final contents.
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DONTMISSTHIS
INCREDIBLE OFFER!

Kuma Coml)ﬁ;?;ﬁ @
A Combination of
Soft & Hardware

oncassetle forall
the following:
g | SiOCdSIr
SPECTRLMV
ZXBT LYNX
ORAGON
ATARI VIC=4)

orpic

ALORNATOM

B/B]CPV:
SHARP
ORIC1

NEW BRAIN

.-
COMPUTER

YES, 50 GAMES

FOR YOUR MICRO

SUPPLY CASSETTE 50 FOR
I enclose cheque/P.O

SHARP|

EPSON [
Kuma has over 500 software programmes
covering -utility,educational,
entertainment, word processing and other
business/requirements.

KumaComputers are backed with many
years of direct experience.

PHONE NOW or SEND FOR DETAILS

(1 G (4 spectrum pascom

GIANT ADVENTURE GAMES

1) COLOSSAL ADVENTURE: The classic mainirame game “Adventure’
with all the original reasures & creatures + 70 extra rooms

2) ADVENTURE QUEST: Through forest, desert, mountains, caves, water,
fire, moorland and swamp on an epic quest vs Tyranny

3) DUNGEON ADVENTURE: The vast dungeons of the Demon Lord have
survived His fall. Gan you get to their treasures first?

Every Level 8 adventure has over 200 individually described locations and is
packed with puzzles - a game can easily take months to complete. Cnly

sophisticated compression techniques can sgueeze so much in! Each game
negds 32K and costs £9.90

@[3 [F ForTH, FORTH TOOLKIT

“rg FORTH runs on 16K or 32K BBC

micros and costs £E15.1t

# follows the FORTH-78 STANDARD
and has fig-FORTH facilities;
provides 260 FORTH words:
s infinitely extensible;
has a full-scraan aditor;
allows full use of the M.O.5;
permits use of all graphic modes,
aven 0-2 {(just!);
provides recursion aasily,
runs faster than BBC BASIC,
neads no added hardware;
includes a 70 page technical
manual and a summary card;

+ has hundreds of users.

Level @ Computing are pleased to

announce a new toolkit for

“rg FORTH" on 32K BBC micros

It costs only £10 and adds the tollow-

ing facilities to FORTH:

* 28502 assembler, providing
machine-code within FORTH;

* Hurtle graphics, giving you
easy-to-use colour graphics

 decompiler routines, allowing the
varsatile examination of your
compiled FORTH Pragrams;

* lthe full double-number set;

+ anéxample FORTH program: and
demonstrations of graphics;

* other useful routines

@ nascom

Extension Basic ... £15/£30 ROM

Adds 30 new keywords 1o BASIC

Compression Assembler2 . £12
Small Source +high spead

Asterolds
Galaxy Invaders ... .
Missile Defence
Super Gulp reermnnnn. B0, £4.90
S-games cassette . misg £5.90
{FULL RANGE IN CATALOGUE)

mic,g £7.90
mic,g £5.90
. mic,g £7.90

ALL PRICES INCLUDE P & P AND VAT. All programs are in stock and will be sent within
2 days of receipl. Please send order or SAE lor calalogue, describing your micro, to:

LEVEL 9 COMPUTING

Dept C, 229 Hughenden Road,

COMPUTING TODAY MAY 1983
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High Wycombe, Bucks, HP13 5PG

MAIDENHEAD & (0628) 71778

Kuma Computers Ltd 11 York Road,
Maidenhead, Berks SL6 1SQ

Please tick box E’ for information required, and send coupon to:

Kuma Compurters, 11 York Road, Maidenhead, Berks SL& 150 l
HARDE ARE MOFTE AR U RV AL AT ARE I
O sirius- O O w~newsrain O

O sharpa+s [ PRINTERS: H
[J osBORNE-1 O O matrix i
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Feature: The Atari BASIC interpreter

D Pidduck

INTO ATARI’S BASIC

In this month’s piece we take a look at a
simple renumbering routine and investigate
the possibilities of producing a self-modifying

program.

n March's Computing Today |
I locked at the way in which the

Atari BASIC interpreter stores
its programs and variables and,
hopefully, demonstrated that the
adventurous programmer can make
use of this information to generate
better, more efficient software.
Once you have started to grasp the
information and realised lEat it
should be quite simple to make use
of it a whole hast of possibilities
spring to mind. ['m only going to
lock at two; renumbering and
program self-moditication but there
are many more.

PARTIAL RENUMBERING

Listing 1 is another program using
the information given in last
month's article. It is a 'partial’
renumber routine. It is partial in
the sense that it only renumbers
the lines and ignores imbedded
line references like GOTOs and
GOSUBs. However, as Atari
BASIC offers no such facility, even
this is much better than nothing.

If any budding (and patient)
programmers out there want to
tackle the full facility version, the
imbedded statements to be altered
are GOTO, GOSUE,

ON.. .GOTQO, ON. . GOSUB,
RESTORE, LIST and TRAP. Again,
all the information needed about
Atari BASIC has been given here.
However, BEWARE! As Atari
BASIC allows variables to be used
in all line referencing statements,
the value of any variables used in
this way will also have to be
altered in the variable storage area
— Good Luck!

USEFUL TIPS

Because Atari BASIC tokenises the
program lines as they are typed in,
a number of non-obvious tactics
may be employed to achieve more
efficient programming. For
example, i a section of code is
time-critical, the execution speed
may be optimised by ensuring that
the variables used in the code are
specified as early as possible in the
program. Simply initialising them
to zerc will do. This will place
them at the beginning of the
variable storage area and will

20

therefore be tound quicker by the
interpreter at run time.

Note carefully, that there is no
way, other than typing NEW or
switching off the machine, of
clearing unrequired variables
which have been previously
defined. So if you type LOUNT = 1
by mistake instead of COUNT= 1
and then alter it later, LOUNT will
stay there forever. Even if you
SAVE the program to cassette or
disc and then type NEW or switch
off and then re-LOAD the
program, LOUNT will still be
there. This is because a SAVE
operation records the variable
storage area with the program. To
clear the RAM out of all unwanted
variables, you must LIST the
program to disc or cassette, type
NEW and then ENTER the program
back again. Under these
conditions, the program is re-
entered line by line as if from the
keyboard.

To save RAM in your
programs, avoid real numbers like
the plague. Remember, all real
numbers in Atari BASIC take six
bytes of RAM every time they
appear. A variable consumes cne
byte for each character of the
name and eight bytes tor its value
but thereatter only cne byte for
each reference to the variable in
the program. So if your program
uses any number more than two or
three times, it would be better to
specily a variable to replace it. For

example, if you use the number | a
lot (as most programs do), specily
a variable, say N1= 1, early in the
program and use NI thereafter.
The extended use of this technigue
can save a large chunk of RAM in
a long program. Remember, this
can also be used for line'numbers

in GOTO:s eic.
MANY HAPPY RETURNS

i, like me, you are a keen
programmer and if, like me, you
don't have enough money to feed
the kids and buy that neat little
disc drive for your system, then
you are probably already familiar
with the horrors of cassette
storage.

Provided your system stores
and retrieves ones and noughts
with some semblance of integrity,
program storage need not be too
traumatic. The real fun begins,
however, when data storage and
{more to the point) data
modification is required.

For example, having just
completed that foolproof pools
forecasting program, you need to
store mountains of statistics (form)
to make it work. This vital data 1s
stored on a different cassette to the
program and must be updated
every week with the latest results.
The process of updating requires
you to load the program from the
program cassette, change
cassettes, run the program and
load your data. Having added last
week's results, the updated data
must be saved on yet another
cassette (must retain the original
for back-up). The whole process is
fraught with ditficulty and danger
and can easily lead to corrupted
data and hours of work lost.

How much easier it would be
in such cases for the data to form
an integral part of the program

Line Function
Lines 32700-32704
required increment.
Line 32706
Line 32707
Lines 32708/9

Lines 32711-32715
end of the program.
Line 32717

Lines 32719-32725
last line is exceeded.

The program inputs the old and new start line numbers and the

Sets ADDI to the start address of the program storage area.

Gats the first line number. i

If the first line number is higher than the old start line number, then
line 32727 is executed and the program restarts. If it is lower, then in
line 32726, the contents of the third byte of the current line (ie the
number of bytes used to store the line) is added to ADD1 so that it
poinis to the beginning of the second line. This is repeated until the
old start line number is found.

These count the number of lines from the old start line number to the

Having determined the number of lines in the part of the program to
be renumbered, this is multiplied by the increment and added to the
new start line number. [f the result is greater then 32699, line 32730 is
executed and the program restarts.

The two-byte line number is constructed (LB ,HB) and POKEd into the

beginning of each altered line. This continues until the address of the

Table 1. The line by line breakdown of Listing 1.
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which is loaded with the program,
is modified and can be re-saved
(once again along with the
program) at the end of the update
session. This requires only two
cassettes (first and second
generations) and is less likely to
lead to disastrous human or
machine errors.

In BASIC, the means to
include great chunks of data as
part of the program is afforded by
the DATA statement. However, it is
not normally possible for a BASIC
program to generate and modify its
own DATA statements. So, are we
back to sguare one? Not if‘you use
an Atari 400 or 800 we're not.
There is a little trick with the
operating system which forces the
Atari to generate 'soft’ Returns.
That is, a quick POKE at the
optimum moment fools the machine
into thinking that someone just hit
the Return key and it will keep on
doing it until the original value in
memory is replaced.

So, the idea is this. When the
BASIC program generates new
data and needs to include it
permanently as a DATA statement,
it prints a free line number on the
screen followed by the word DATA
followed by the information which
needs to be stored. The cursor is
suitably positioned, the POKE is
POKEd and the line is entered into
the program. Well, almost.
Actually, to enter the line, the

program needs to be stopped
momentarily so that the editer in
the BASIC interpreter can enter
the line into the program. Then
some means must be found to
restart the program automaticaily.

Listing 2 illustrates the idea
with a simple but powerful
program which allows the user to
input raw data and which
automatically formats the DATA
statements and integrates them into
the program.

Lines 150 to 170 ask the user
where the DATA line numbers
should start what step to insert
between them and then prompt for
the actual data. Lines 190 to 210
build the string LINE$ which will
form the new DATA statement.
Lines 220 to 270 are the clever bits
which, when included in that pools
forecasting routine, could generate
or modily the ‘form’ statistics.

Line 220 clears the screen and
places the cursor one row down
from the top. Lines 230 and 240
print the entire DATA statement in
LINE% followed, on the next row,
by the BASIC reserved word
'CONT’. Line 250 places the cursor
at the 'home' position (top lett).
Now the magic POKE in line 260
puts the Atari into continuous
Return mode and STOPs the
program.

Because the program has
stopped, the Atari prints the
message 'STOPPED AT LINE 260

at the current cursor position (top
row of the screen) and moves the
cursor down to the second row.
Now the first soft Return takes
place which enters the DATA
statement into the program. The
next soft Heturn enters the
immediate mode command CONT
which restarts the program at line
270. This line repairs the POKEd
location to return the operating
system to normal.

Lines 280 and 290 ask if there
is more data to enter and, if so,
increments the line number by
STEP for the next DATA statement,
clears the strings and loops back.

Listing 3 shows the same
technigue used to provide a crude
'‘Line Delete’ function. In this case,
the program asks for the limits of
the line numbers to be removed
and then proceeds to delete them
by printing each line number on
the screen and then doing a soft
Return. In other words, just doing
what you would do to remove a
line number, but automatically and
somewhat faster!

Any BASIC statement may be
printed and entered into the
program, not just DATA, which
opens up all sorts of possibilities
for sophisticated, self-moditying
programs and even program
generators (The Last One, Pearl
and so on). So don't lorget, it you
think of a good application, let's all
hear about it.

288 PRINT CHRS(125):POSITION 4,4:PRINT "MORE";

120 PRINT CHR$(125):REM ** CLEAR SCREEN

150 POSITION 4,7:PRINT "ENTER FIRST LINE NUMBER a5

155 POSITION 4,9:PRINT “ENTER LAST LINE NUMBER *;:

12760 PRINT "OLD START LINE NO.*,:INPUT OLDSTART 188 INPUT DATAS
32781 IF OLDSTART>32699 OR OLDSTART<® THEN GOTO 32728 198 LINE$=STRS (LINE)
32782 PRINT "HEW START LINE NO.",:INPUT NEWSTART 28@ LINES (LEN{LINES)+1)=5TATS
32703 [IF MEWSTART>32699 OR NEWSTART<@ THEW GOTO 32729 218 LINES (LEN (LINES)+1)=DATAS
32704 PRINT *INCREMENT(S SPC]*,:INPUT INC 220 PRINT CHRS(125) :PRINT
32745 CoUNT=@ 238 PRINT LINES
32786 ADD}-PEEK{136}+PEEK{1]T:*255 248 PRINT "CONT"™
32707 LINE=PEEK (ADD1)+PEEK (ADD1+1) *256 2580 POSITION 0,9
12708 IF LINE>OLDSTART THEN GOTO 32727 260 POKE 842,13:STOP
12789 IF LINECOLDSTART THEN GOTO 32126 278  POKE 842,12
32718 REM ** LINE=OLDSTART
32711 ADD2=ADD1 298 INPUT ANS:IF ANS<>"Y" THEN 999
32712 COUNT=COUNT+1 308 LINE=LIME+3TEP
32713 ADD1=ADD1+PEEK (ADD1+32) 318 LINES=" =:DATAS=" *
32714 LINE=PEEK (ADD1)+PEEK (ADD1+1)*256 320 GOTO 174
32715 IF LINE<3270@ THEN GOTO 32712 993 END
32716 ADD3I=ADDL
32717 IF MEWSTART+COUNT®*INC>3I2699 THEN GOTO 327318
32718 REM ** START RENUMBERIMG
32719 HB=INT (NEWSTART/256) : LB=NEWSTART-HB*256 118 DIM ANS (1)
32720 POKE ADD2,LB:POKE ADD2+1,HB
32721 ADD2=ADD2+PEEK (ADD2+2) 139 POSITION 12.4
J2T22 NEWSTART=NEWSTART+INC - 4 g
12727 HB=8:LB=0 148 PRINT AUTO LINE DELETE
32724 IF ADD2<ADD3 THEN GOTO 32719 INPUT LIME
32725 END
12726 ADD1=ADD1+PEEK (ADD1+2):GOTD327@87
32727 PRINT "LINE NUMBER NOT FOUND®:GOTO 32784 168 TLUY LENEND
32728 PRINT "LINE WO, OUT OF RANGE":GOTO 32788 INPUT STEP
32729 PRINT "LINE NO. OUT OF RANGE":GOTO 32702 220 PRINT CHRS {125} :PRINT
32738 PRINT "RUN OUT OF LINE NUMBERS": GOTO 32704 238 PRINT LINE i
Listing 4. The simple renumber m. Note that it does 517 FRINT “conTs
"

not cater for jumps, we've left for youl 260 POKE 842,13:5TOP
188 DIM STATS (5):STATS="DATA * gg: :?:: 842,12

asLINE+STEP
118 -DIM LINES(131),DATAS (12@) ,ANS (1) 275 IF LINE¢w cl
128 PRINT CHR$(125):REM *# CLEAR SCREEN ik SSLIMEND (THEN COTO 228
138 POSITION 12,4 =
149 PRINT "DATA GENERATOR® 298 INRUT AMGLIE AMRCHTLTTHEN 999
158 POSITION 4,7:PRINT "ENTER FIRST DATA LINE NUMBER "; 993 END

:INPUT LINE
160 POSITION 4,9:PRINT "STEP BETWEEN DATA LINE Nos. ";:
INPUT STEP Listin

17¢ POSITION 4,11:PRINT "ENTER RAW DATA" delefion routine.

Listing 2. The automatic DATA statement generator routine.

POSITION 4,11:PRINT "STEP BETWEEN DATA LINE Nos,";:

PRINT CHRS (125):POSITION 4,4:PRINT "MORE";

3. A further adaptation of the idea to provide a line

it
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CAMBRIDGE LEARNING

NE

SELF-INSTRUCTION COURSES
MICROPROCESSORS &

- -

Microelectronics £6.50
Now wyou can learn all about microprocessors -
their construction, design, and operation using
our programmed learning technique. Suitable for
all ages, all levels of interest, this course has
been designed for ease of understanding. It
assumes no prior knowledge other than arithmetic;
and at the end wyou will know what that piece of

"black plastic” in your computer is actually deoing.

Contents include: algorithm design,
EL"R'IC. microcomputer architecture, a miCroprocessor
family, semiconductor technology, number systems,
arithmetic integer and floating point, data

representation and scaling, programming,

processor development system.
GSC SUPERKIT £1990
wonders of digital

- Learn the
CAMBRIDGE LEARMING | @lectronics without the

problems of soldering.

This practical
kit comes complete
instruction manual,
onents, and EXP300 bread-
beoard te teach you all the
basics of digital electronics.

progrﬂmmahlﬂ

micro-

GSC

beginners'
with
comp-=

}
:
)
!
1
I
I
!
d

The only extra you need to

Salf-mstroction buy is a 4}V battery.

Iagytal Eluctrosc Kt 3

This self-instruction course
- teaches gating, beolean
e logic, R-S and J-K flipflops,
shift registers, ripple coun-

DIGITAL ters, and half-adders.

COMPUTER DESIGN £8.50

This up-to-date theory course covers the design of
digital computers, both from their individual logic
elements and from integrated circuits. You are
first shown the way in which simple logic circuits
operate and then, through a series of exercises,
arrive at a design for a working machine.

Please send for our free hooklist for further
information on these and our other courses.
GUARANTEE No risk 1o you. If
satisfhied, wyour i be  r

L n good condition within 28 d

CAMBRIDGE LEARNING LIMITED,
FREEPOST, ST IVES, 35, PEI7
TELEPHONE: ST IVES ey

please ask invoice ).

Please allow .."' d ".- Y -|q';|\'|'|.\ in | Sl \
R ——————————— -
...... SUPERKIT(S) @ £19.90 )

...... DIGITAL COMPUTER DESIGN(S) @ £B.50
------ MICROPROCESSORS & MICROELECTRONICS @ £6.50

b

i *cheque/PO pavable ic carning 1d

o OLBO b7tk

bank dralt

Nan
Address

ambridge Learning Limited, [ Rivermill Site, FREEPOST,
St -lwes, Muntingdon, Cambs., PEI7 4BR, England. (Registered
in England No 13287621
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We have MZ B0 A&B and
PC 1500 with Software back-
up expertise lo advise you on
your requirements. See the
advanced technology of
SHARP on demonstration
— THE LARGEST U.K
NASCOM DEALER

-

British built and designed 32K
RAM as standard. (expandable
o 64K Bytes). Plus extensive
faciities lor colour graphics 9
colour, 5 resolution display
Advanced sound. Prices from
only £199. inc. VAT

Full ranges of Sottware - tapes
carindges, joyshicks, books etc

r— THE VERY POPULAR —

SINCLAIR ZX81 at £49.95
16K RAM PACK at £29.95
SINCLAIR PRINTER

at £59.95
XZB1 1K RAM, one-touch
Keyhoard. complete with all
connecting leads. 16K RAM pack
plugs into expansion port
enabling use of sophisticated ZX
Software. ZX printer has full
alphanumerncs and graphics.
50cps, 32 characters per line

EDUCATIONAL USES-

Our main product line - Nascom
will act as an excellent stand-alone
system, optionally with High
Resolution Colour Graphics and
will attach 1o an economical Local
Area Network, Ask for details of
our recent installations in the
educational tield.

We are the largest NASCOM
distributorsinthe U K_and are
up-to-date with all the latest .
hardware and software
Colour, Sound. Speech,
Educational, Business. Home
or any application you have in
mind

Kit Computers with power
sSupply, £260 excl VAT
Built Computers with power
supply, £327 50 excl. VAT

An integrated Nominal
Purchase and Sales Ledger
with optional invoicing and
slock packages using the
QUANTUM (British) with up
to 2.25M BYTE of floppy
discs. Very competitive
prices. But best of all
friendly, professional advice
the best system

B&L Microcomputers
announce their new
Software Division offering
Ii;ange of high quality but
X pensiv
oo NASCC?hgmgrams for
Most of the programs
have an educational
content. The catalogue
includes programs enabling
owners to make the best
use of the NASCOM. Send
S.AE. (9 6) please.

Yes...come to Kenilworth
Business & Leisure

Micro Computers
16, The Square, Kenilworth,

Warwickshire CV8 1EB.
Telephone: (0926) 512127.
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TRS 80-GENIE SOFTWARE

L ¥
[E——

EVERY FEW YEARS A UNIQUE PROGRAM ARRIVES

.50 PRACTICAL..S0 USEFUL IT BECOMES HERALDED BY COMPUTER OWNERS INTERNATION-
ALLY AS A TRUE CLASSIC..AN INDUSTRY STANDARD..HIGHLY ACCLAIMED BY EVERY MAJOR
TRS-80 PUBLICATION. YOU'VE SEEN IT WITH ONLY A HANDFUL OF TRS-80 PROGRAMS...NOW
EXPERIENCE A LEGEND WITH THE NEW...

MANIPULATE DISK SECTORS, MEMORY
AND FILES » COPY FILES FROM AND TO
NON-COMPATIBLE DOS'S « ZAP A DIREC-
TORY & ZAP A SECTOR o COPY A SECTOR
AND COMPARE A SECTOR « COMPARE
FILES # PURGE A DIRECTORY « DISPLAY
DISK MAPS e EXAMINE FILE LOCATIONS »
READ AN ALTER DATA ADDRESS MARKS &
JOUBLE SIDED DFH\.'P SUPPORT LDOS.

TEST ME M[_.?FI'( E‘EADH ALL c UFiFi’E NT

POPULAR DOS'S TRDOS. LDOS

Super Utility Plus Version 3.0

VERSION 3.0

UTIL /TY BJls

NEWDOS NEWDOS/
MULTIDOS. DBLDOS & AUTO DENSITY
RECOGNITION » AUTO DOUBLER
RECOGNITION « AUTO DOS RECOGNITION

) 2.0. DOSPLUS.

¢ AUTO MODEL RECOGHNITION MOD | OR

“ME 19t PLACE 80-MICRO 1982
UTILITY PROGRAM OF THE YEAR

MOD Il « REPAIR DAMAGED DIRECTORIES
e REPAIR BOOT SECTORS e REPAIR HIT &
GAT TABLES » CREATE A SPECIAL OR
CUSTOM FC
'.u.ITHDL'T =
TINES ¢ SOFTWARE BULK ERASE A

AATTED DISK » REFORMAT
SE @ BUILT IN PRINTER

DISKETTE « PATCHES TRSDOS AT
MEDIA OWNERS OPTION e EASILY CONFIGURED

INCLUDED

FOR ANY SYSTEM # MORE »

other machines

We have started to supply some of
our more popular programs in non
TRS-B0 format for other machines as
follows:

BBC (MODELB-0/50.1)
JUMBO
The 747 simulation that has swept
the TRS-80 community worldwide! So
memory tight that there was no room
for full colour.

Cassette £17.25

.. £44.00 plusV.A.T.
Re_gistered fifst .Cla§s shipping £1.60

£49.60

MYSTERIOUS ADVENTURE

The English written, machine
language series of adventures. Seven
in number, at the moment the follow-
ing are presently available on the
BBC:

The Golden Baton

The Time Machine

Arrow of Death Part |

Arrow of Death Part ||

Escape from Pulsar 7

Circus

Feasibility Experiment

Cassette (each) £10.086

FAIRYTALE

Basic adventure mainly aimed at
the kids but for all the family! Uses a
scenario of nursery rhymes and fairy-
tales within which to find the
treasures.
WONDERLAND

A follow-up Basic adventure to
Fairytale. Fairytales and nursery
rhymes again plus cartoon characters.
Cassette (each) £10.06
V.A.T. included

P. & P. 75p for any quantity

TEL: {0424] 220391/ 223636
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MOLIMERX-LTD

A J HARDING (MOLIMERX)

1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX.
TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 plus £1 postage.

TELEX 86736 SOTEX G
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Review: Books for the ZX Spectrum

Don Thomasson

SPECTRUM
BOOKS SURVEY

Our reviewer has taken a look at

the spectrum of books that have
appeared about the ZX Spectrum.

s each new Sinclair computer
A comes into sight, and some-

times a little belore the actual
hardware appears, a flock of related
literature begins to emerge. There
have been unkind suggestions that
this is encouraged by the inade-
guacy of the official manuals, which
are really guite comprehensive
up to a point — but a more credible

first-timers, with no
experience to help
n the gaps

books related to a
can have its diffi-
Possession of an advance
by fair means or foul, is
. Without that, a lot of
vork would be needed. Then

ams relevant to the machine con-
ned, and give them a thorough
That takes time, and time is
precious when others are trying to
ir books on to the market first.
lar dilemma concerns

the Sinclair printer are not
o easy to read, and they do
elp the of the book

com sossible

proof reading is
is not helped by
type faces fail to

al and lower
he point clear!)
ight interpretation is
=m in ordinary text, it
of sheer guesswork

considered below
blems in different
Some, trankly, are re-coocked
ons of books published for the

ZX¥81 or ZX80. Others show only a
rather remote relationship with the
ZX Spectrum, being just as ap-
plicable to other machines.
However, there are one or two
which genuinely give their readers
an insight into the special
characteristics of this interesting
machine, either by explanation or
example.

It was not possible to set up and
run all the programs given in the
books, but a sample selection was
chosen as a basis for statements
regarding program gquality, which
ranged from very moderate to ex-
tremely good, though some pro-
grams in the latter category proved
difficult to debug when typing er-
rors had been made during input.

As a last point, it may be sug-
gested that there is room for a fur-
ther wave of ZX Spectrum literature
to fill in the gaps left by these fore-
runners, and to condense the ac-
cumulated data they contain into
more accessible form

In essence, this is an elementary
programming manual for the Z-80
microprocessor, with some fairly
superficial data on the way the

=vice is used in the ZX Spectrum. It
would provide a good starting point
for a beginner, less daunting than
the prolessional Z-80 bocks, but a

need for additional data on the more §

exotic instructions would soon
become evident. Reference is made
to the ULTRAVIOLET assembler
program, but more information
could have been given on 'manual’
assembly methods, which are
valuable in showing how the essen-
tial processes work. A useful stepp-
ing stone to higher things, but it
needs a follow-up going into greater
detail




o or Puzzles for Spectrum
lan Stewart and Robin Tatnos
Shiva Publishing Ltd

60 pages: £2.50

The title indicates the weakness of
this book: The programs are first
presented in ZX81 form, and conver-
sions for the ZX Spectrum are then
given, except in the case of the last
four of the nineteen programs,
which are specifically for the ZX
Spectrum alone. The special
capabilities of the ZX Spectrum are
therefore left unexplored. However,
the concept of basing the grograms
on puzzles does open up new lields
for those who are tired of seein
same old program titles again and
again. The programs are at a fairly
elementary level

The ZX Spectrum and how to get
the most from it

lan Sinclair

Granada Publishing Ltd

130 pages: £5.95

the

Starting with some useful down-to-
earth points about the electrical
connections and the way to tune the
television set, this bock goes on toil-
lustrate pregramming principles by
short printouts given in facsimile.
Of about seventy such examples, a
few are self-contained programs,
but all are aimed mainly at illus-
trating the text. Broadly speaking,
the result is an expansion of the ZX
Spectrum manual, without much
enlargement of the area covered. A
solid book, full of patient explana
tions which will help the com-
parative beginner

Granada Publishing Ltd
141 pages: £595

This book is mainly a BASIC primer

with sections dealing with
special characteristics of Spect

BASIC. Short program examples
are given, but the reader is left to
link them together to form working
programs. Much of the material can
be found in the ZX Spectrum
manual, though it is expanded and
explained in more detail. A book for
the beginner.

aming Your ZX Spectrum
Tim Harinell and Dilwyn Jones
Interface Publications
231 pages: £6.95

A tightly-packed assembly of pro-
grams, mostly very shert, arranged
to illustrate particular statements
and methods. The listings are in

printout facsimile, and cover a wide
tield. Some are adaptations from
ZX8] practice, and in one or two
places this shows a little, but not to a
serious extent. One of the most
useful sections deals with conver-
sion ol programs written for other
computers. The rapid sequence of
sections dealing with different sub-
jects can look confusing at first, but
an adequate index allows a par-
ticular section to be found quickly.
There is little of an abstruse nature,
uch useful material for those
on the way up in their understan

ding of BASIC.

The Spectrum Book of Games
Mike James, S M Gee &

Kay Ewbank

Granada Publishing Lid

146 pages: £5.95

T‘-‘-"ffﬂ:'f' one games programs, some
quite substantial, none trivial, and
including some familiar titles and
some novelties. The printouts are
facsimiles, but not of a Sinclair
printer product, apart from some
screenprints, Suggestions are of-
fered regarding possible
enhancements to the programs, and
adequate supporting explanations
are provided. The book is heaven-
sent for those who have run out of
ideas for new games programs, but
he full capabilities of the ZX Spec-
trum are only partially explored.

Understanding Your Spectrum
Dr lan Logan

Melbourne House Publishers Litd
192 pages: £7.95

A crash course in the Z-80 micro-
es is combined with some
useful information on the inner
workings of the ZX Spectrum, in-
cluding the location of essential
routines in the ROM and the way
hey can be called. Perhaps a little
1g for the beginner, but in-
] for someone who has
dabbled in the use ol
code as an adjunct or alter-
Information on
isas rs which
the time ol
useful, and there is
even a section on b in the ZX
Spectrum ROM program. A very
useful book.

already
machine

publication is

Games ZX Computers Play
Tim Hartnell (Editor)
Interface Publications

167 pages: £3.25

Thirty programs, 15 of them lor the
ZX Spectrum, the rest for the ZX81
{Actually, there appear to be 32, but

book itself claims only 30). As
2d as their origins, the programs
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being

are in without

outstan

teresting

ng

Games To Play On Your ZX
Spectrum
artin Wren-Hilton
Shiva Publishing Ltd
43 pages: £1.95

Thirteen programs
SR :
with limited
are fairly s
Spectrum special
I f
seems limited.

characte

loring Spectrum BASIC
Mike Lord
Timedata Ltd
191 pages: £4.95

ut to teach
w the more dif-
BASIC can be
are several il-
ns luding a

This book sets o in an

very good
three-d
The se

Easy Programming for the
Spectrum

lan Stewart and Robin Jones
Shiva Publishing Ltd

139 pages: £5.95

of th
ignor

20 Best Programs for the
ZX Spectrum
Andrew Hewson

Hewson Consultants
118 pages: £5.95

i

ed

machine cc

the most lr::.,

The ZX Spectrum Explored
Tim Hartnell

Sinclair Browne Lid
218 pages: £5.95

lustrate ZX Spectrum characteristics
in BASIC. The listings are facsimiles
of Sinclair printer output. There are
sections on colour, sound, business
applications, educational aids, and
games. None are sensational, just
reasonable material to guide the
steps of an inexperienced program-
mer, who might soon begin to see
possible enhancements. The title
seems to be well justified.

Spectrum Machine Language for
the Absclute Be er

(Edited) William Tang .
Melbourne House (Publishers) Ltd
245 pages: £6.95

A Z-80 microprocessor primer with
references to the ZX Spectrum
characteristics. A machine code
monitor in BASIC, a loader for hex-
adecimal data, and a complete
'Freeway Frog' program in machine
code are provided. The standard of
presentation justifies the book's title,
but the coverage provided will take
the beginner quite a long way
However, the link to the ZX Spec-
trum, rather to any other Z-80 com-
puter, is a little tenuous.

Over The Spectrum

Edited by Philip Williams
Melbourne House (Publishers) Ltd
164 pages: £6.95

A compilation of 28 programs in
BASIC, some with machine code
support. Each program is supported
by adequate explanations, and for
some there are coloured pictures of
the display. The only criticism that
must be made is thatl some of the
programs are so ingenious that it
can be guite difficult to locate errors
made when typing them in. There
are some superb implementations of
the ZX Spectrum graphics, and if
there are instances where a simpler
pregram structure can be seen as
both possible and preferable, it is
easy to be wise after the event, and
at least something has been learned.
A book to make you think, rather
than just a source from which to
Copy programs

Cambridge Colour Collection
Richard Francis Altwasser

R F Altwasser

64 pages: £6.95

Twenty programs written by a man
much involved with the develop-
ment of the ZX \ The
listings are type-set but avoid am-
=5 by using upper case and
zeroes. As might be ex-
d, good use is made of the
special ZX Spectrum
characteristics, and the programs

===
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cover a wide lield, from home ac-
counts te random pattern
generators. It should be noted that
the listings are very compact, and
the bock would be much bigger if
they were presented in facsimile
form. Perhaps more important is the
high standard of program writing,
which puts some of the competitive
offerings to shame and sets an ex-
cellent example to beginners.

The Spectrum Pocket Book
Trevor Toms

Phipps Associates

160 pages: £6.50 .

This successor to the ZX80 and ZX81
Pocket Books is essentially a collec-
tion of varied programs, plus some
usetul inside information about the
machine covered. The programs in-
clude an Assembler, a Disassem-
bler, a machine code monitor and a
Screen Toolkit, as well as a number
of games and a budget account
system. Some emphasis is placed on
the use of a direct interface to en-
sure accuracy the listings, the
whole book having been created
with the aid of a Diabolo 630 printer.
Rather more than a third of the book
is devoted to machine code, in-
cluding the support programs
already menticned, and there is
useful information
linkage points in the ROM program.

The Working Spectrum
David Lawrence
Sunshine Books Lid

216 pages: £5.95

Where most of the ZX Spectrum
books illustrate their points with the
help of games programs, this cne
concentirates on more serious ap-
plications, though not exclusively
A filing system, financial programs,
home tuter routines and a chapter
on graphics handling are supported

by a selection of miscellaneous
routines, including a couple of
games. The programs are listed on a

respectable dot-matrix printer; and
are quite easy to read. An unusual
teature is that the listings are divid-
ed into blocks, which helps clarity
and allows entry sions to be
broken up conveniently, but as the
blocks are not in numeric order
there is a need to dart from page to
page when working out the overall
function. As they stand, the pro-
grams are complete, bul there is
scope for further on in most
cases, and st this are
offered. This is
for the more serious user. The title is
gualified by Volume 1, se its suc-
cessors will be loocked for with in-
terest.
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LATE COMERS!

Almost as if to prove the point that
there is a constant flow of books onto
the market, more have come to our
attention since this survey was writ-
ten. Indeed one of the following (by
Dr Logan) was still only at
manuscript stage at the time this
issue of Computing Today was be-
ing put together! Since we did not
get a chance to look at these boks in
detail, the below merely aims to in-
form you of their content, rather
than give an actual appraisal.

40 Best Machine Code Routines
John Hardman and Andrew Hewson
Hewson Consultants

144 pages: £5.95

The bock comprises two sections:
Section A wriiten by Andrew
Hewson, introduces the beginner to
machine code and its nomenclature.
Section B is written by John Hard-
man, provides both the beginner
and the experienced programmer
with 40 machine code routines in-
cluding Scroll Left and Line
Renumber in easy to load forms. The
tunctioning of each routine is clear-
ly explained.

Spectrum ROM

Dr lan L@g&n' and Dr Frank O'Hara
Melbourne House
236 pages

This beook, which was still at the
manuscript stage at the time of my
writing this brief summary, contains
the following sections; The restart
routines and tables, The keyboard
routines, The loudspeaker routines,
The cassette handling routines, The
screen and printer handling
routines, The executive routines,
BASIC line and command inter-
pretation, Expression evaluation,
The arithmetic routines and The
floating point calculator. Also in-
cluded are appendices covering
BASIC programs for the main series
(SIN X, EXP X, LN X & ATN X), The
‘DRAW' algorithm, The ‘CIRCLE’
algorithm, and Note on small in-
tegers and — 65536

lan O Angell and Brian  Jones
Macmillan Press =
288 pages: £9.95

This book, which should appear in
April 1983, isintended primarily for
ZX Spectrum owners who are com-
petent BASIC programmers, but
who are complete beginners in com-
puter graphies. It contains the
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Review: Books for the ZX Spectrum

SPECTRUM BOOKS SURVEY

~ X 1 =T
[ ore L.I.(letl.
character and 3-D ¢

More Real Appiicmiam for the
ZX81 and Spectrum

Randle Hurley

Macmillan Press

172 pages: £7.50

com
been pro-
er and
np uter

Spectrum Hardware Manual
Adrian Dickens
Melbourne House

%5,95

it

works
detailed explana
nent are given. |

The Art of Programming the ZX
Spectrum

M James

Bernard Bahani {Pubilshmg) Ltd
138 pages: £2.50

This book introduces all the
needed to write games )
the ZX Spectrum. x.zrdp,.r,.-;::s are
dealt with in a number of the
chapters as well as the sound
capabilities and the use of PEEK and

POKE
MORE TO COME?

It almost
we"!l say
carry on ad
mfmn‘um :

it

at we could

time you ac-

tually get to re: 1d this!
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STOP PRESS: The latest
book from Newnes
Technical Books

includes eight pages

&1 )Terrel of full colour, Cost is

£6.95 for 199 pages



COMPUTING TODAY BOOK SERVICE

“Learning to Use”
anew series fo

first time
users.

“Learning to Use” is a new series
of books which introduces
newcomers to the most widely

'L_ o |

used micros in the marketplace. e \ g
e mumet | Vi
UERRTE T RE -
The books assume absolutely LE s\

no knowledge about computers Fiol-®
and the reader is shown even the
most fundamental operations
such as “switching on” and
“loading a program”. The books
lead the reader through simple
programming and then on to
graphics, with several programs
which show how to achieve

| pictures and even animation!

The user-friendly approach is
consistent throughout the text —
not only are program listings
clearly shown, but in many cases,
a photograph is included to show
what the program looks like when
actually loaded and run!

_All books in the series are £5.95 e
| lincl. postage). S S O S S S S S S S S .
Gower E May 83 CT5B
I Order through SPECIALIST BOOKS I
l SPECIALIST BOOKS, COMPUTING TODAY, I
145 CHARING CROSS ROAD, LONDON WC2H OEE.
I Name . - e = I
To be published : Wi T - :
p I Make cheques payable to ASP Lid | enclose my cheque for £ l
L 5 ; U :h O i 1 | Please debit my Barclaycard [ | Access [ | Signed _ - = I
earning to Use the Oric g !

L ) § tomoer (T TTTTTTTTTTTTT ] ome Z=r |
Learning to Use the Commodore I NOW AVAILABLE . ; e ]
64 Computer (May) Pleasesend me.......copy/ies [ _]LsarningtoUsethe PET Computer [ ] Learning to Use the VIC-20 Computer

sl ﬁ: ¢ | |20 etes95 each [ LomingtoUsethe BBC irocomputer [ Loaringtolise he 2431 Compitr | |
Learning to Use the Lynx incl postage & packing [ Leaming to Use the ZX Spectrum (] Learning to Use the Dragon 32
Computer (June) Wi cniiis [ Leamingto Usethe Apple i/ E [ Leamingto Usethe T198/da |
l Ta be published l
Please reserve for me, and send to me on publication my copy/ies of
| |alat £5.95 each [ Leamingta Use the Oric 1 [ Leamingto Use the Lynx I
READ-O' l T {incl. post & packing) Dumingml.lsem{:mmodmﬂ
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BUY THE

[:JEST

[IRITISH

{(HJomMPUTER
In stock :iewssmsmm

I -+ Werdwise Word Processor [needs 1.0 Sysiem)
! -+ Software— Acorm, Bugbyte, Computer Concepts (Logo 2)
-+ Joysticks for the BBC + 100K Single Disk Drives

O0Fwcro (A&B) =

NTURE (Modo 13

s
......

WE o e, + Torch 800K Twin Disk Drives with CPN
Nary I’VER } (Equivalent to CPM")
....... O“"'w,rgﬁ 3 [ e

Forthe BBC: VIC-20 Clearance:
Screen Layout Pad, | Arfon Expand Unit £85
Flow Chart Pad & VIC Games Cartridges:
Symbol Design Pad | Mission Impossible £20
Kit with ring binder Rat Race E16

SPECIAL
OFFERS

. Einm?"‘” Road Race E16 B For XEe TUTLEBAC ‘calnlonus PALEEEL BRAMERRES SRS AT
L] ICE OMLY Mole Attack E16 ife L
£12.50 incl VAT Al prices nclude VAT ORIC-1 Software available shortly
T P e e b ey e v i T T T T — [
DHEDO0DNEOMNOEWED I

ﬁgﬁmﬂsn CENTRE LTD OO0 AL =) s)E O
x TWI 4BW 101-892 T896/01-831 1612)

TWICKENHAM ¢ | 0 o
Ulelo)=]x]Lx)(al(x](e]e)x][ ]
el LAl o][R]s) )N

- THURSDAY 21 (12am — 7pm)

A rll FRIDAY 22 (10am — 6pm)
SATURDAY 23 (10am — 6pm)

AT THE

Midiand
Hotel

4
' 4
PETER STREET [ o
{P¢
&
VISIT THE COMPLETE SHOW FOR THE HOME USER AND SEE: (P 2
A COMPLETE cross section of all hardware and software available to the home user. ,’ & e’f-b
A FULL RANGE of home computers priced from £50 upwards. 7 " O %
A COMPUTER ADVICE CENTRE run by independent experts for the answers 1o all your 4 0‘3& (\F" o
questions. 7 & c.-Pe §
WIN WIN WIN TWO COMPUTERS — one for you, one for a school of your choice ,’1‘.0* \Q'B i
— to be won at each show: FREE entry form with advance tickets - 9 y -
ADULTS: £2.00 UNDER 8s & OAPs: FREE 25% DISCOUNT for parties of 20 or more ¢ O@Q /" = /
COMING SOON AR oy
MAY BRIGHTON e S
, 0 Gqf /// _,’/
JUNE BIRMINGHAM| ~7 ‘bgb“ \&"& 8o
' : /// ./’-5,\0 ‘,Q- <
Sponsored jointly by: ,, \_CF} 2 & * y ;.('\Po‘or’ 04"
Computing Today Personal Software 7’ bq' *\' bﬂe /:;Qe'{\o%ﬁq' d;)"’
Personal Computing Today o 62,0 ?.b v'di‘@bu“ "I.N
Home Computing Weekly  ZX Computing ' 73 J.'-":\Pﬁ 0_\,»-'5
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our Spectrum
ﬁoldin%pback?

Unlock all the secrets of your Spectrum with the
most corpplete Spectrum Software Library available.

Written by the sharpest minds in micro technology today, this comprehensive library of
software will allow you to maximise the entire range of your Spectrum’s impressive
capabilities. If you demand the best from your Spectrum, cut out and mail the coupon

today, because once you've unlocked all the secrets of your Spectrum - there'll be ng

holding you back.
CETLEXZ X2 The Complete Spectrum ROM Disassembly

This is the book for the serious programmer who wants to get right to the heart of the

Spectrum system; its 16K ROM contral program.

Written by Dr. lan Logan and Dr. Frank O'Hara, each ROM routine is completely
disassembled and its function clearly explained. Great care is also taken to ensure
the reader understands how all the routines within the ROM interact with each other

The book also explains every aspect of the Spectrum’s software operation in detail
and makes all functions and entry points available for use in your own programs and
routines. £9.95

Spectrum Hardware Manual
An essential aid for every Spectrum user, giving an easy to
follow explanation of how this sophisticated micro computer
really works, written by Adrian Dickens
Backed up with a complete rundown on each component’s
function and full circuit diagrams, the book reveals many
features of the Spectrum system not mentioned in the Sinclair
Manual
The book also includes practical hardware projects and tips
enabling you to take full advantage of the system'’s hardware
potential. £5.95

A

]

ADRIAN \ -
111 7 5

Understanding Your Specirum Dver the Spectrum Spectrum Machine Language For
A complete ovarview of Spectrum 30 exciting programs and games & Absolute Beginner

soflware systems explaining both BASIC  totest you and your Spectrum Everything the first time user needs
and maching language programming plus many programming hnts to know about Spectrum Machine
£7.85 andtipstoo £6.95 language. £6.95

FEEEEEEEEEEEEEEEEENEEEEEEEEEEEEEEEEEEEEEEEEEESENEEEEEEEEEEEEEER
MELBOURNE HOUSE PUBLISHERS Orders to: 131 Trafalgar Road, gg:ﬂga“?ad;?:::ﬂargEuttage. Trade enquiries B

Greenwich, London SE10

]
: Please send me your free catalogue. Leighton Buzzard, BEDS LUT TNA, welcome. [
- Please send me: r4.8:3 Cassettes SKSPECTR B
Books Machine Language Made Simpie 16K SPECTRUM 4 UM =
B SPECTRUM for the Zx80 Im £8.95 Over The SpectrumNo. 1 £5.95 Penetrator £6.95 m
B | Understanding Your Spectrum £7.95 Nu';gnly 30 Programs £4.95 Over The SpectrumMo. 2 £5.95 The Hobbit £1495 o
s Fsgﬁh":f‘uﬂﬁ t;n;!g:g:age SaE tz";s - gjﬂ"ﬂm! Your 895 g:jegrr;ﬁss om"supn;cur?' 3 £595 STANDARDVIC 20 =
i o um
B || Over The Spectrum £6.95 Complete Sinclair Basic Machine Language Book  £5.95 ﬂgiﬂmﬁﬂﬁ E:::E:: ; Eg gg B
@ [ TheComplete Spectrum ROM g‘;‘;‘l’c‘gwm cassettes 2229 DRAGON 32 viCinnovativeCassette3 £595 m
e Disassembly £9.95 Complete Sinclalr ZX81 Rom CJEnter The Dragon VIC Games Pack £5.95 B
s 2 SpectrumHardware Manual  £5.95 Disassembly Part A& B £9.95 Super Cassette A £5.95 The Wizard & The Princess £5.95
DRAGON ) InsandOutsofthe Zx81  ¢595 | ENter Thebragon =
W Enter The Dragon £5.95 VIC 20 Super Cassette B £5.95 Allpricesinclude VAT where appiicable g
: VIC Innovative Computing  £6.95 £ B
@ MMelbourne House cassette software Is unconditionally guaranteed against malfunction. m Please add BOp for postandpack £ 80 N
™ Access orders can be telephoned through on our 24-hour ansafone (01) B587397. TOTAL £ :
B lenclose my cheque/money order for £ [ ]
: Please deblt my Access card No. Expiry date Signature :
2l Name Address _
-] < Postcode T 8
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Feature: New adventure games

Richard Marks

GETTING
ADVENTUROUS

We play around with the Scott
Adams’ games and let you know
just what you're letting yourself in for.

|

cott Adams did for adventure
programs what Henry Ford

did for motor cars. He didn't
invent them — that honour preo-
bably goes to Will Crowther — but
he refined and popularised them,
bringing them to a large consumer
market. In doing so, he set stan-
dards which have been widely ac-
cepted throughout the industry,
and has left a trail of imitators

THE OVERALL PICTURE

The adventures all have a similar
screen layout, similar presentation
and the plots follow the same sort
ol lines. There is always a task for
vou to achieve, and this takes you
right to the end of the game. In
some, there are treasures to col-
lect, and it doesn't always tell you
how many there are. In others,
there is a single objective. For ex-
ample, in Mission Impossible, an
early and easy game, your orders
are to destroy a bomb planted by a
saboteur in a nuclear power sta-
tion. Your instructions are given to
you by a tape recorder, which you
find in a small room. The tape

32

recorder is large, and may have
other uses!

All the games begin with the
same frontispiece, welcoming you,
giving you a few words of the
vocabulary, and giving suggesticns
to newcomers. This really seems a
bit of a waste of space — it is the
same introduction in all the games,
right down to the same spelling
mistake in one word. And the
vocabulary contained in the in-
structions doesn't even work in
some of the games! 5till, I'm sure
he knows what he's deing.

Unlike some other adventures,
it isn't possible to display the entire
vocabulary, of which there are at
least 120 words. Many of these
have the same effect, and there
seems to be no difference between
GET, TAKE and GRAB. Abbrevia-
tions are accepted lor compass
points, and 'T" gives an inventory.
Incidentally, most words can be
shortened to the first three or four
letters, which makes it much easier
to deal with the Neanderthal or the
Test tubes.

The screen is divided into two
parts. In the upper half, you are
told where you are, what you can

see, and some obviocus exits. These
obvious exits are only half the
story, for there are other less ob-
vious ones. If you are standing at
the base of a volcano, with an ob-
vious exit to your right, you can
try GO VOLCANO. If you were
standing on a cliff, you could try
GO CLIFF, or even JUMP CLIFF.
The effects would be similar
(unless there was no gravity!)

The bottom half of the screen is
used for you to type in your
commands, which may be one
word (SLEEP, BREATHE, HELP) or
two words (GET PLANT, CHEW
GUM). The program replies are
also displayed here. This may just
say OK, or give you a valuable
piece of information, especially if
you have just EXAMINED or READ
something. It is always worth
looking at the top part of the
screen after every instruction

Death features in all
adventures. This usually affects
you. It is possible and often highly
desirable to save the game. When
you suffocate, drown, get
poiscned, eaten or blown up, you
get the message 'This adventure is
over’, and you are offered the
chance of starting again: either
from scratch or from the position at
which you saved the game.
Hopefully, this would be just
betore you tried to do battle with
the dragon! At the end of the
game, you are congratulated, and
given the same message. Perhaps
it's childish of me, but | feel that
after staying up all night to
achieve this, one deserves a little
more, and a flourish of pixels
wouldn't go amiss.

SETTING THE SCENE

Each of the adventures is set in a
familiar setting, and the ground
rules are known to all. Ghost
Town, set in the Wild West,
Strange Odyssey, the space-travel
adventure, and Mystery Fun
House, based in a funfair, all have
well known backdrops with, to
some extent, well understood and
even cliched scenarios.

One of the features which sets
these adventures above the rest is
the way in which powerful images
are conveyed with clarity and
brevity. The Pirate’s Cove
adventure starts in a flat in
London. You can almost picture it,
as if in an old movie — the creaky
stairs leading to an attic, with
dusty books on a shelf, The scene
appears as if on a black and white
screen. When you travel to the
sunny beaches of the island, it
almost seems as though you have
burst into Technicolor. All this is
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done using a few, very carefully
and succinctly chosen words —
altEr all, the whole thing fits into
16K.

Adams also manages to instill a
true feeling of suspense. Parts of
his games are humdrum, even
tedious, as you build up in
preparation to what you feel must
be a breakthrough. Late at night,
by the light of a flickering candle,
you creep into the bar room,
where you can hear the sounds of
music. You are convinced you will
find something, when suddenly. . .!
Make no mistake — the suspense
really is there, after you have been
playing for a few hours, and it
matches the chilling feeling you
get in your stomach when reading
an engrossing novel.

There are often times when you
think a breakthrough is in sight,
only to suddenly find a barrier in
your way. In Voodoo Castle, one
of Adams’ personal favourites, you
can get into the chimney in the
ballroom, and hear sounds from
above. You feel convinced that
these sounds would be more
audible if you could get closer to
their source. Typing LISTEN
confirms your beliet. But the
chimney is dark, and moving in the
the dark is hazardous. Then you
find a source of light, and rush
back to the chimney, heart
pounding in expectation of a path
through to the end of the tunnel.
You retrace your footsteps. You
can see the way! And then as you
climb the chimney, the sounds get
less muffled and louder, as if there
is someone else in the chimney
above you. You must climb higher.
You must get closer. And then,
blocking your path, is an iron
grate. You strain your ears, but it's
no good, you can't hear well
enough. The grate is nailed, and
you can't remove the nails. . . yet!

Dejected and despondent, you
come back to the fireplace, and
back into the castle, where you
must search for a way of getting
past the grate. When you can do
this, your heart will palpitate or
even fibrillate, as you retrace your
steps again, confident in the
knowledge that now, this time, you
can discover the source of the
mumblings.

Sometimes, teasers like this
can end with you drawing a
complete blank, and I recall
burning the midnight cil chasing a
clue, which climaxed in me finding
the message BUY ADVENTURE
NUMBER 5 — FROM ALL GOQOD
COMPUTER STORES! Red
herrings like this are liable to
cause apoplexy. Still, | suppose
apoplexy is all part of the fun of
adventure games!
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PRESENTATION POINTS

Scott Adams adventures now come
in a well designed presentation
package There is an illustration of
the scene, and the boxes can be
kept for storage, fairly attractively
fitting on your bookcase. Full
marks for this. In contrast, the
documentation is singularly
vacant. There are instructions for
loading, saving, etc, but that is
about it. There is no indication of
your aim, and not much in the way
of hints or clues. Perhaps this is
intentional — the only way of
discovering is to play the game.

For speed and security, the
games are written in machine
code. To discourage you from
making copies, the programs fill
all the memory of 16K machines —
the programs aren't 16K long,
there's a big hole in the middle to
fill the space! This should reduce
the numbers of bootleg copies.

Scott Adams hasn't written an
adventure himself for over a year.
He is a young, bespectacled
graduate, who still spends some
evenings and weekends
programming but most of his day is
involved in administration of
Adventure International. The
company now publishes adventures
by other authors, and are involved
in arcade games. They intend to
publish programs for what they
consider the major computers:
Apple, PET, TRS-80, VIC-20, Atari
and Sorcerer, with more to come.
MNobody is working on versions for
Sinclair or BBC Micros, which
haven't yet impressed -the
Americans.

All the pregrams have the
same form, with a vocabulary,
message strings and interpreter. It
came as no surprise to find that all
were written using the same Master
program. This can now be
purchased, and allows you to write
your own adventures using the
same format and routines that Scott
Adams uses. It is not easy to
produce one that manages the
same standard of plot, suspense
and humour, although for the
literary genius with no knowledge
of assembly language
programming, it offers an ideal
solution. The manual supplied with
the Master program gives some
insight into the ways they were
written, and may offer profitable
lines of thought.

The original versions had no
sound effects or graphics.
Perscnally, | don't think these
would add anything.

Like radio plays, these stories
are quite atmospheric, and their
imagery relies on your
imagination. I don't think graphics

GETTING ADVENTUROUS
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would be an improvement —
they'd more likely be the opposite.
But if you disagree, Apple owners
can buy versions with graphics:
not designed by Adams himself.
He never felt they were necessary,
but bowed to public pressure.

A MAJOR PROBLEM

One of the problems with all
adventure programs is that they
can only be done once. As with
most films, books and meals, going
about it a second time loses much
of the intrigue and suspense and
the only solution is to buy ancther
one. In Ghost Town, a bonus
scoring system was introduced.
Blowing the sale open first time
awards you points, and dithering
doesn't.

In many ways, these games are
like reading a novel. The main
difference is that you are intimately
involved, and can influence
whether it ends happily or in
disaster, or simply peters out from
lack of interest. This latter doesn't
usually happen. There always
seems to be one unexplored path,
one unused object or one unsclved
puzzle, and you are usually
convinced that solving this would
give you the means to achieve your
desired end. Unfortunately, it isn't
always that straightforward.

Unlike most novels, you can do
things in the order you want. But
some things can't be done until
others have been achieved. Also,
some actions will prevent you from
getting any further. If you don't
believe me, try dropping your
ticket inside the tunfair. Bouncers
don't believe you ever had one,
and once they've thrown you out,
you can hardly expect them to
believe you left your ticket inside!

The games are numbered in
order of their appearance, and also
in order of difficulty. The easier
ones have many built-in clues, and
when you get stuck you can type
HELP for a real clue. The later
games get much harder, and
typing HELP just gives the reply
‘Sorry — doesn't work'. There are
Hint sheets available, which will
give you clues. These aren't a step-
by-step guide, but offer
suggestions to you when your eyes
are glazing.

When playing adventures, you
sometimes know what the problem
is but don't know how to solve it.
More commonly, you don't have a
clue what you should be doing,
and you wander round in circles,
waiting wistfully for a whiff of
inspiration. Next month, [ shall
offer some suggestions to reduce
this frustration.

I“
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HOME & BUSINESS TECHNOLOGY

Probably the widest selection of software available by mail order.

All the rop manufacturers including Acorn Soft, 1JK (Sinclair), Superior Software, Bug Byte, Program Power, Hessel, Procyon.

N ' BBC models A & B in stock:
A-£299 B-£399

Junior Maths Pack
Philosopher’s Quest
Planetoid
Metcors —————————DISKDRIVES FORBBC —————
Arcadians BBC 100K Single drive (Requires discs(a)) 265.00
Swoop TORCH Z80 800K Disc pack includes ZB0 proc’s
Chess Model B + 64K (b) 897.00
Space Invaders Model B The best BBC/LVL 200K Twin Drive (a) 397.00
Atlantis — Superb fist Action 32K TEAC 200K Single Drive(a) 304.75
Hyperdrive 12K TEAC 400K Twin Drive(a) 569.25
Siratohomber TEAC 400K Single Drive (b} 396.75
Send SAE for full list TEAC 800K Twin Drive (b) T11.85
Connecting cable for TEAC drives 17.25
HARDWARE EXPANSION ———— {a)SCOTCH Single sided dises Boxof 10 28.75
Sound pick-off module (simple to fit) 39.80 |
e — ]
Amplifier and loudspeaker suitable for above -BBC UPGRADES — ==

Light pen Full upgrade kit (fitting £31.00) 69.00
X-Y digitiser _ Diiscinterface{fitting £15.00) 109.25
— SUPER ACCESSORIES — The aboe prices aze VAT inchnave: Add L1 00 pukp for omders. bebow i£100,00 amd 10,00
Cover Polyester Cotton JEIEoc IVETIE RCAIIC Wante SRIL00. WM o .
Vb s : i i Riwihyorc et ous all Wikl gicrt BN compulens

%_erj{;_l:g Case for Computer, Cables, Cassette ELTEC COMPUTERS
o R e 217 Manningham Lane, Bradford, BD8 THH.
s Tel (0274) 722512.
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BUSINESS AND PLEASURE ON THE 64!

The Commodore 64 is the ideal machine to combine business with pleasure. It has a typewriter keyboard and
lots of memory — ideal for word processing or financial planning — plus scme rather clever colour and sound
chips that are just whal you need for realistic arcade action.

BUSICALC is just the program for those who need to juggle with figures. You could use it o plan your house-
hold finances or your personal tax — but it's equally capable of handling much larger figures. If you've got a
printer you'll be able to produce reports that are good enough to put befare the board (or the bank manager) —
but a printer isn’t nevessary, and neither is a disk drive. BUSICALC costs just £39 plus VAT on tape, or £40.50
on disk; there are versions atl the same prices for the PET and VIC-20 (with 16K expansion),

MIKRO ASSEMBLER plugs into the cartridge port of the 64. As PET and VIC owners are already well aware,
MIKRO makes writing machine code programs almost as easy as Basic, because it is a real assembler with
LABELS. To help you write your program MIKRO nad AUTO, DELETE, and FIND commands; to help you
debug itthere's a machine code monitor; and you can DISASSEMBLE from Basic or in the monitor! The TABLE
commands displays or prints an alphabetically sorted symbol table after assembly — which is really fast
(MIKRO will assemble 2K of code in just 20 seconds). If you are writing more than (say) 4K of code you may
have to split your source code into several files, but MIKRO will automatically link these together at assembly
lime, loading them from tape or disk as appropriate. The MIKRO module costs £50 plus VAT; it could be the
best investment you ever make .

With ARROW installed in your 64 the Commodore cassette unit LOADS AND SAVES PROGRAMS SEVEN
TIMES FASTER! Almost as fast as the 1541 disk, in facl. There is however a small difference in price —
because ARROW costs just £39 plus VAT. ARROW has ils own load and save commands, so you can still
load and save at normal speed if you should want to. ARROW is a tried and tested product that we've been
selling on the PET for several years; now 64 owners can also benefit

Now for the lighter side of our range. TANK ATTACK, KAKTUS and MANGROVE are arcade games with
colour and sound; a joystick is recommended, but is not essential. They each cost £8 plus VAT on cassette or
£9.50 on disk. The HITCH-HIKERS GUIDE TO THE GALAXY is an adventure based (with the kind permis-
sion of Douglas Adams and Pan Books) onthe characters and scenarios in the popular series. If you divide the
price of £12 plus VAT (£13.50 on disk) by the number of hours you'll spend exploring the galaxy the answer will
be a very small number indeed!

Winchester House, Canning Road,
Wealdstone, Harrow,

Middlesex HA3 7SJ, England
Telephone: 01-861 1166
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OEMICRO @
Model E£326.00
Model A (32K) £349.00 @
Muodel B £399.00
Memory Upgrade £25.00
Full Upgrade £75.00 @
Joysticks [pair) £13.00
Single Disk Drive E265.00
Disk Interface (fitted) E£119.00 @
14 inch Colour Manitor £309.00
20 inch Colour Monitor £343.85
ACORNSOFT PROGRAMS {phone for availability) @
ACORN ATOM
Single Disk Drive {(incl. FREE buffar kit £343.85 @
ATOMCALC ROM £39.10
WORK PROCESSOR ROM £29.90
FLOATING POINT ROM £23.00 @
ROM Selector Board £22.40
BBC BASIC Board £49.96
Programmer’s TOOLBOX £20.10 a
SUPER TOOLBOX £16.60
M/C CODE MONITOR/DISASSEMEBLER £16.60
PRINTERS G
EPSONMXBOF/TIN £399.00
EPSONMXBO TN £349.00
STAR DP 8480 £279.00
SEIKOSHA GP 1004 £229.00
q Printer Leads (BBC/ATOM/DRAGON) E15.50
*SPACIOUS SHOWROOM BOOKS
Assembly Language Programming for the BBC Micro £8.95
OPEN MON* to SAT‘ BBC Micro— Instant Machine Code £7.95
*FRIENDLY AND HELPFUL STAFF BEC MooRomaied e
asic Programming on the icro :
*EXPERT ASSISTANCE Let Your BBC Micro Teach You to Program £6.45
ALWAYS ON HAND r;lECtm}l'-:’m" BASFTC. he BBC M 1 A A ig:
ractical Programs for the icroand Acorn Atom :
l-(30'0'[} HANGE DF COMPUTEH BDO KS Getting Acquainted with your Acorn Atom F6.45
*AFTER SALES TECHNICAL 39 Tested Programs for the Acorn Atom £6.45
Atom Magic Book £6.50
BACK-UP and SUPPORT @
The Colourful &)

THE FAMILY COMPUTER TO FIRE

YOUR IMAGINATION

KEY FEATURES
**32K RAM as Standard, Expandable to 64K §
**Display:

9 colours available.

5 different resolutions from 16 x 32

to 256 x 192.
**Extended MICROSOFT Colour Basic

as Standard.

Advanced graphics commands.

Advanced Sound

Full Editing—insert, delete, amend.
**Professional Typewriter Keyboard
**FREE 160 page ‘BASIC’ training manual.
**Connections for Joysticks, Printer,

Cartridges and Cassette.

Dragon Selection 1
Dragon Selection 2
Quast

Graphic Animator
Computavoice

CARTRIDGES

NOW inc.
ONLY £184 -00 VAT g:ﬂ:’: Astack Astroblast
Meteoroids

O p]o]w] e [RIMOIEIRIE] plo]w] E | R IGIQEIEIRICY™

MICRO POWER LTD.

Dept.CTH

&8s REGENT STREET,
CHAPEL ALLERTON.,

LEEDS LS7 4PE

Tel: (0632) 683186
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or696343 |

Carriage FREE on
cash/cheque
orders over £100

All pricas inclusive of VAT,

Starship Chamaleon
Cave Hunter

Calixto Island
Black Sanctum
Dragon Mountain




= =3 S| NEW! 2X SPECTRUM TAPE NOW READY!
- NEW! EXPANDED DISC VERSIONS FOR
APPLE. PET AND SHARP!

ASP LTIy 1982

"f? What are you. . . A
%)) Barbarian or Wizard? WA |

Choose your character type carefully. . . Barbarians recover quickly but
their magic doesn’t come easily. A Wizard? Slow on the draw and slow to
mature. . . but live long enough and grow wise enough and your lightning
bolts are almost unstoppable. . .

The Valley is a real-time game of adventure and survival. You may choose one of five
character types to be your personal ‘extension of self’ to battle and pit your wits against
a number of monsters. Find treasure, fight a Thunder-Lizard in the arid deserts of the
Valley, conquer a Kraken in the lakes surrounding the dread Temples of Y’Nagioth or
cauterise a Wraith in the Black Tower. In fact live out the fantasies you’ve only dared
dream about. BUT BEWARE. . . more die than live to tell the tale!

You'’ve read the program (Computing Today — April ’82) . . . Now buy the tape. Tape
versions (£11.45 each inc P&P and VAT) available for: ZX Spectrum (48K), Atari 400
and 800 (32K), Tandy TRS-80 Model 1 Level 2, BBC Model A and B, Sharp MZ-80A,
Sharp MZ-80K (18K), VIC-20 (with 16K RAM pack) and PET (New ROM, 16K RAM
minimum). Disc version (£13.95 each inc P&P and VAT) available for: Apple II (DOS
3.3), Sharp MZ-80A, Sharp MZ80K and PET 8032 (8050 drives).

A complete reprint of the Valley article is also available for those wishing to do their
own conversions for £1.95.

Fill in the coupon and return it to CT Software, ASP Ltd., 145 Charing Cross Road,
London WC2H 0OEE and become one of the many to play. . . The Valley. . .

—— ———— —— — —— T S S S S S S S— — — A S — ——— T T — ————————

Please send me the following versions of The Valley program:

| H
| | ISR A oo @E1L.45allinclusive. 1 enclose cheque/PO for £..... (payable to ASP Ltd). l
| DHSC oovvvvnnrensnsnneesss.@E1395allinclusive. 'OR Debit my Access/Barclaycard (delete as necessary) |
: | Articlereprint ........... ... @£1.95 all inclusive. |
| [ A ] I
| | OO D |
i | Please use BLOCK CAPITALS |
A gt : Name (ME/MESZMISE) ..« ovnveevin v s s s B ooy T U e e i
al | AArEss. . .. .o e R S S B e RS A M e R I
: ............................................................................... Postcode . .......... |
i

| STRIIIINITES ¢ 40 ik m i 3 o a mn i o i (LA SR ok kB i rae R i A e R e R
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Review: Oric 1 ORIC ORATORY

ORIC ORATORY

Peter Freebrey

Colour computing for less than £100? The Oric certainly offers this and
more as our extensive review shows.

HARD FACTS
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Review: Oric 1

Mo
LUMaF s

Internally the Oric is well laid out and excellently constructed.

two remaining sockets are for a stan-
dard UHF lead and the power
supply. Accessible from the under-
side of the case is the fine tuning
control for the UHF modulator and
the HReset button. The Reset allows
you to break out of an infinite loop
or from a program crash without los-
ing your program. | have had to use
this facility fairly often and wish that
it had been sited somewhere other
than on the bottom of the case. Neor-
mally if you wish to break out of a
program or LISTing CTRL 'C’ will
work well but. . .if you have attemp-
ted to CLOAD a program and have
not been successful (or change your
mind) the only way to regain control
is to Reset or take out the power plug
and start again

The Oric uses a 6502
microprocessor and a [airly stan-
dard form of Microseft BASIC which
includes such commands as [F
THEN, . ELSE; REPEAT...UNTIL;
DEEK; DOKE; POP; TRON; TROFF
in addition to its variants of colour
and high resolution commands.

INNER DEPTHS

The Oric had two principal screen
display modes; TEXT and HIRES. In
TEXT mode the display is 40
characters wide by 27 characters
deep with a black border around the
TEXT window. The border colour
cannot be changed and the line
above the window (within the
border) is used for system messages
ie Loading, Searchinag, CAPS etc.
Although the screen is 40 characters
wide, in practice the first two col-
umns are used as control code posi-
tions determining PAPER and INK
colours for that row. The character
set is standard ASCII
characters may be re-defined as
these are downloaded into RAM on
power up. Characters may be
PRINTed or PLOTted to the screen

at specified co-ordinates. Control

and all

codes may be used within PRINT or
PLOT commands so that colour,
flashing and double height
characters together with cursor con-
tral etc, are all accessed within a
program. The eight colours
available are black, blue, red,
magenta, green, cyan, vellow and
white. Control codes may also be
POKEd or PLOTied anywhere on
the screen and will affect all
characters on the row to their right
unless another control code is en-
countered. In this way youmay have
all available colours on the screen at
once, the only problem being that
with moving characters you must
move the control codes too and if
you over PRINT (PLOT or POKE) an
exsisting control code then those
characters to the right of the new
'PRINT" will assume the new
characteristics and lose those
originally specified. Control codes
appear on the screen as a space
PRINT TAB(N) has a peculiar 'bug’
in that TAB(1) to TAB(13) all print to
the third column, after this TAB(14)
to TAB(50) print to columns 4 to 40!

In TEXT mede you have two
turther options; LORES 0 and
LORES 1 These offer either the
standard character set (LORES 0} or
a chunky graphics character set
{LORES 1).

In HIRES mode the screen,
again with a black border, is divid-
ed into iwo parts the larger upper
part is 240 pixels horizontally by 200
pixels vertically and the lower part
gives three rows by 40 (38) columns
tor normal text or commands and is
not aflected by the upper display

Control codes (attributes) oc-
cupying six pixels horizontally by
one pixel vertically may be POKEd
to the display affecting those pixels
to their right giving a similar set of
options in colour or fHlashing as in
TEXT mode. The same proviso re-
mains that if a control attribute is
overwritten then those pixels on that

row to the right of this point lose
their original attribute,

In HIRES you may set the cur-
sor to any point (pixel) on the upper
screen, draw CIRCLEs (rather
ovall), DRAW lines from one posi-
tion te ancther and alter the pattern
of these lines (dots/dashes to your
choice). You may also FILL A
character cells (six pixels by one
pixel) by B rows with N value. N'may
define a ditferent colour or pattern
or alternatively if you choose the
wrong value the screen goes ab-
solutely haywire as you try to FILL
with some other control attribute!
MNormal characters, either the stan-
dard ASCII or the chunky graphics
set, may be displayed on the HIRES
screen by using the command
CHAR A,B,C: A being the ASCII
code: B which character set and C
to specily whether the character
should ke displaved in loreground
or background colour

Oric's sound capabilities seem
to be pretty comprehensive and the
internal speaker can give a fair
volume of sound! Four pre-
programmed eftects can be called
from BASIC: ZAP; PING; SHOOT
and EXPLODE, In addition to these
there are three sound commands
PLAY, MUSIC and SOUND. There
are three sound and cne white noise
generator. SOUND selects channel,
period and veolume. MUSIC has
been designed to give pure tones
and allows selection of channel, oc-
tave, note and volume. PLAY con-
trols the envelope shape and can
control scunds initiated by SOUND
and MUSIC.

An output is provided (on the
cassetie socket) for conneclion to
your hifi, These facilities should
agive the would-be electronic music
composer plenty of scope for ex-
perimentation. The only criticism |
have of the sound circuitry is that it
picks up interference from the rest
of the computer and on the internal
speaker the ambient buzz and chirr

of FOR . . .NEXT loops etc is slightly
disquieting(!) )
The cassette interface offers

the option of CLOADing or CSA-
VEidg at either 2400 baud or as the
manual puts it "super reliable 300
baud”. Sadly, although 1 could
CLOAD the demonstration tape at
2400 baud | have been quite unable
to CSAVE anything at this baud
rate. This could be the lault of my

tape recorders (I tried three!) as
cassette recorders do  wvary
somewhat but. Anyway, ‘“super

reliable 300 baud” works every time
and | am a great one for reliability:
The present machines allow you to
save entire programs or blocks of
memory. If you use this option you
need to know the start and end ad-
dresses within memory and because
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the rest of RAM is unalfected it is
passible to load in new character
sets, machine code routines, etc,
without corrupting the BASIC pro-
gram. You may also use this techni-
gue should you wish to save screen
displays on tape. In my opinion one
serious "omission from the cassette
routines is the lack of any sort of
VERIFY command. I'm sure I'm not
alone in feeling very edgy not know-
ing whether that valuable program
is really saved on tape for
posterity. . .or not! [ believe that
Oric Products are working on
routines (ROM mods?) to ena};}le the
saving of arrays, let's hope they also
have VERIFY in their minds too!

DOCUMENTATION

Some mention of the instruction
manual must be made. As with any
new piece of equipment one should
always study this first! The full
manual is now available and is not
bad as manuals go but it suffers from
a number of errors and omissions.
There is an errata sheet that should
go- with it...make sure you get
yours. There is nothing quite so dis-
heartening as typing in your first
program and for it not to work. The
errors in program examples are for
the most part fairly obvious and pro-
vide excellent practice at debugg-
ing but even so. . .

The manual covers most things
a beginner would need to know: set-
ting up the computer; BASIC pro-
gramming; how to get colour onte
the screen; how to edit your pro-
grams; number crunching; how to
handle strings; what to do with
Cric’s sound and how to save your
programs on tape. There is even a
chapter on machine code programs
(it doesn't tell you much but does
suggest that it might be worthwhile
learning a bit more). There is alsc a
chapter on using your printer but
chapter 15 is probably the most vital
to everyone, as this lists Oric's
BASIC commands and is qoing to be
looked at belore anything else, cer-
tainly by those who have used com-
puters before. The manual ends with
11 appendices that cover a variety of
useful items.

The principle omissions from
the manual are that there is no index
(which is infuriating) if a command
or topic is not in an index at least
you can immediately try elsewhere,
in the Oric manual you have to
plough through its pages hoping . .
and also | think that more explana-
tion of the use of those control codes
mentioned and those not mentioned
together with more information on
the use of attributes would have
been most helpful, especially as
Oric programs will probably use
both quite extensively. Some control

ORIC ORATORY

ORIC

BM1 BM2
ORIC 21 178
SPECTRUM 49 90

(with keyboard inhibited) 1.6 140

Table 1. The results of Benchmark tests.

BM3
27 321 387 5.7 788 236
21.9 207 252 682 BB7 251

BM5 BME BM7 BMs

233 251 304 41.3 616 185

codes are mentioned, but not all; for
instance CHR%8 to 11) are the cur-
sor control codes and CHR%$(30)
will home the cursor to the top left
hand corner of the screen. ['m sure
that the magazine planned for the
Oric owner will have all sorts of in-
teresting information within its
pages but [ wish more had been
made available with the machine.
One very useful item supplied with
your Oric is the demonstration tape!
It is a bit slow and bering to watch in
action — but is quite a useful
reference when you LIST the pro-
gram and see how wvarious opera-
tions were programmed to happen.
For instance when you try the dou-
ble height character program in the
manual and it doesn't work. . see
how it is done on the demo tape!

IN USE

In operation the Oric is an easy
machine to use and [ found that after
some hours at the keyboard there
was no indication of fatigue or
strain. The error messages are in
plain English and seem to make
sense. Line numbers up to 63999 are
accepted, you need only DIMension
an array if it is to have over 10
elements. Variable names may be a
single letter or a letter followed by a
single integer, numeric variables
may be defined as integer variables
by the suffix "% ".

Like many other computers,
some arithmetic routines can lead to
some surprising results: [ ran a
small routine within a FOR. , NEXT
loop adding an increment of 0.2 on
each pass. | then PRINTed the total

and the INTeger. On my total
reading 5, | was informed by the
computer that the INT (of this

number) was 4! Oh well, | never did
trust computers te work out my
wages

String arrays may have up to
255 characters and do not need the
ie:jngth of the string to be dimension-
ed.

It is not very fast in operation,
the standard set of 'benchmarks’
were used to measure the relative
speed of operation and the results
are shown in Table 1.

The Oric can be speeded up
slightly if you do not need to use the
keyboard during a given routine:
type in

line no. CALL E6CA

COMPUTING TODAY MAY 1983
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betore any routine processing of
data and don't forget to type in

line no. CALL E8D4

alter the routine and before you
need to access the key board. This
inhibits the scanning of the
keyboard for any entry so if you
forget the second CALL you will not
be able to use the keyboard even
when the program has finished
RUNning! The Benchmark results
were similar to the Sinclair Spec-
trum so | have included these for
comparison.

One early program with the
Oric was to discover how to EDIT
programs. The provisional manual
was not very explicit on the matter at
all. It reguired you to use CTRL ‘A’
and ESC to insert characters in a
program line. The full manual puts
over editing in a much clearer man-
ner, explaining how you may alter
characters within a program line by
using CTRL 'A’ tc copy a line up to
the offending character and then
typing in the correct character and
continuing to copy the reslt of the
line with CTRL 'A’. So far so good,
but what if you want to insert a
character or even several
characters? It's easy when you know
how (isn't everything), again copy
over the line using CTRL 'A’ until
you get to the position where you
want to insert additional characters.
Now use the cursor control keys to
move away from the program line
(up or down) type in your insertion
and use the cursor control keys to
return to where you left the program
line. Continue copying the line us-
ing CTRL 'A’ to the end of the line,
press Heturn and the job's done.
Whew . . _sounds complicated but
you very socon get used to it. All this
may be done directly over a LISTing
or after having typed EDIT (line).

IN CONCLUSION

One cannot escape the fact that in
size, cost and capabilities the Cric is
bound to be compared with the
Sinclair ZX Spectrum. A lot of peo-
ple are going to be asking 'which
one should | buy’?

As is often the case when com-
paring microcomputers of similar
cost, it is ditficult to say outright that
one is better than another. This has
nothing to de with trying to be nice
to everyone, it is more a case of one P
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ORIC ORATORY

computer is another man's
millstone and vice versa!

The ORIC has a slightly more
versatile BASIC than the ZX
Spectrum. On the other hand, the
ZX Spectrum will not permit you to
Enter a program line that has a syn-
tax error. The ZX Spectrum has such
commands as VERIFY and MERGE
(to append one program in memory
with another from tape},

Both Oric and the ZX Spectrum
have a respeclable amount of
memory available to the user.

Moving graphics are almost
cerfainly going to be easier to im-
plement on the ZX Spectrum. The ZX
Spectrum does not have a FILL com-
miand from BASIC on the other hand

ibly difficult to find a
a similar function
ur resclution is six times
he Oric but don't forget
have to make allowance for
trol codes (six pixels long).
locks as il gh it will be
eadily versat in its ac-
ity to the outside world:
printers, monitors, modems etc. So
far I have not been able to find the
80 characters that the Oric was sup-
posed to have allocated for user
defined characters

The screen format of the Oric
(40 by 27) is more normal than the

55

ZX Spectrum’s (32 by 22) but the ZX
Spectrum’s manual is definitely
superior to that of the Oric. The
Oric has better sound capabilities
but the ZX Spectrum has a large
amount of software being produced
for it (I have no doubt that a number
of soltware houses are already far
advanced on software for the Oric)
As you can see, nearly all of the
comparisons seem to be 'slightly

better than' and in an overall deci-
sion it is very difficult not to let one's
own likes and dislikes cloud the im-
partial view. | think that the begin-
ner will find the keyword system of
the ZX Spectrum very easy to pick
up but, in the long term, the Oric
could prove to be more versatile. 1
think that the Oric will certainly be
up there with the ZX Spectrum on a
great many people's short lists.
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SAVE ON SOFTWARE

Fancy giving your micro a springtime treat? Well, in conjunction with
A & F Software we've come up with an offer that you'll find hard to

resist. Buy any one of the following programs at your local dealer and
we'll give you a refund of £1!

The games that we've selecled from
A & F's range are:

Death Satellite: for the Oric 16K or 48K
(£6.90)

Painter; available for the 48K 2¥
Spectrum (£5.75), 32K BEC (£8) and 12K
Acorn ATOM [£6.90)

Frogger: for the 32K BBC machine (£8)
Crazy Balloons: for the 14K or 48K ZX
Spectrum (£5.75)

Space Panic: for the 12K Acorn ATOM
(£6.90)

e

| NAME . .

..................

Deadwood: for the Dragon 32 (£6.90)
Zodiac: for the Oric 16K or 48K (£6.90)

(The prices given in brackets are the
current retail prices)

To get your £1 refund against any of
these programs simply take this coupon
to your refailer when you buy the game
of your choice, fill in the form and get
him to countersign it. All you have to do
then is return the form together with the
special tear-off strip on the inlay card to
us at:

lease refund my £1 against the following program:
| Painter: Frogger: Crazy Balloons: Space Panic: Deadwood: Zodiac: Death Satellite
Ifor the: BBC: ZX Spectrum: Acorn ATOM: Dragon 32: ONC  siease deiete as necessary.

A & F Software Offer
Computing Today

145 Charing Cross Road
London WC2H OEE

and we'll do the restl

Please note that this offer is only valid
for one tape per coupon and that the
coupcon printed in the magazine must
be used, photocopies are NOT
acceptable. This offer expires on May
31st 1983,

| ADDRESS .. s elossnonoes isremmmor s <am:  DIIREBS e chts s s et s s

T e B R .. . |
Sty e B L ) |
| iz (POBIGODE ov siswsssin s .......POSTCODE |

ISIGNED . ..., oo.vnnnns

LNAME (Block Capitals)

SIGNED . .

.................
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_You were impressed by the

R T AR PN PR

Now take a look at the one that
sits on your desk.

The QX-10. A fully integrated Desktop Microcomputer System.
A new member of the Epson family.

But there's more to the functional and stylish lines of this
remarkable machine (just to prove that beauty isn't only skin deep).

The lightweight CPU, monitor and Keyboard units are very easy
to use — even for a first time operator. You could say that our
system takes all the hard work out of using software, and once
used...you probably will

What's more, when it comes to cost you'll find there's more
power for your money.

Just lock at these gualities.

192k upgradable to 256k RAM, ZBOA CPU, R5-232C and
parallel interfaces. CP/M and multifont BASIC comes as standard.

The QX-10 offers an incredible graphics capability. The
80 columns x 25 line display has 640 x 400 resolution and full bit
image control for greater definition, 16 : 1 zoom and special effects.

0X-10

THE HUMAN COMPATIBLE Extraordinary product.
BUSINESS MICRO Exceptional quality.
“Fnon {UK) Limited, T:Hcsl
amb

Middlesex H
Fmafono '2730. Telex- 8814169

S A

Not to mention a unique split screen facility enabling different
typestyles and graphics to be shown together. A major first for
educational applications.

For even more power — simply slot in up to 5 optional interface
cards for cassette, bar code reader, joysticks, sound generator,
plus a Universal Interface card for developing your own interfaces.
Clock, calendar and full battery back-up complete the system.

As with all the other respected Epson products, you are assured
of high quality. (We even manufacture the slim line disc drives
ourselves.)

So, at last there's a desktop microcomputer system that really
works together. To really work for you.

See it soon. We know you'll be impressed.
- O N S S S I G I B S S S -

[0 I would like a demonstration of the QX-10.
[J Please send me details and the name of my local stockist.
Name___ =

Position ==

Company ___
Address___ = = =

Tel:_
CTS



For the best hardware,
the best software.

The BBC Microcomputer system is possible from the selected word.
generally regarded to be the best micro in its
pnu range you can lay your hands on.So.if
you're thinking of luulnumn or already own
one,you'll mml to know dlmut the software that’s
been specially designed for it.

[!1('['(‘&!?41' Vour l_lll.“_iil'll".'-'u."i JCLLITIET.

Graphs and Charts (price £1745) which
includes the book “‘Graphs and Charts on the
BBCM ivrnvnmpult‘l’ contains asetof programs

Not surprisingly.it’s made by Acornsoft,
the software division of Acorn C .oomputers Ltd.,
who designed and built the BBC Microe omputer. Graphs and Charts
So naturally you can « Xpect the highest quality —[RESEIREEHNT
software with the built-in inge num to fully 4
exploit the BBC Micros puh‘nt.ml.

Further education for everyone.

Tree of Knowledge (£9.95 )1«.111 interactive
program for children of all ages teaching cate-
gorisation. It illustrates some of the more
prac ‘tical aspects of namputlntr in that the pupl]
first educates the computer, building up a
database by answering the computers questions,
and the ddmlmw is then used to p]m games ol
deduction and logic.

Word Hunt (£11.90) is a set of four pro-
grams, each containing a list of nine words. The
object of the exercise is to select one word and
then Iry to create as many smaller words as

to present data ‘rldphlf'dll\ in a wide range of
.ipp]u -ations. The graphs inc ‘lude automatic
scaling, labelling of axes and use ol ¢ -olours.
And VIEW (price £59.80) a program that
enables your machine, together with a printer,
to operate as a fully operational word processor.
For convenience the program is in ROM so that
it can become a permanent feature of your
machine. (It can easily be fitted by your
local dealer). You'll find out more h\
going to your dealer or by sending for

ﬁw Ilw c !ld]{}“l]l‘
Mind-boggling games. —
Castle of Riddles (price £9.95)
is a magical adventure, with wizardry
and hocus pocus of all kinds:
booby traps and hiendish riddles
to be unravelled along the tortu-
ous route to the Mag 1,_1( RIIW of
Power. Your reward is to l\m-p the T—




Meteors

tor the BBC Microcomputer Model B

Castle of Riddles

for the BBC Microcomputer Model B

ARE M

sEgre
i1

treasure you find alluntr the way.

Meteors (price i‘}‘h} is a game where you
have to manoeuvre your laser —HIII]Il]llllll”Ih] h;ll|
of meteors, HlTId*-hl]l{_ r them with vour laser bolts
as they hurtle towards vou on all sides. (. .omplete
with sound effects and table of Hi-Scores.

Super Invaders (price £9.95) is a hght
against invading aliens. The only way to resist
dﬂ(] avoid subse 'quent dl]lll]ll].l!lﬂl‘l 1s to destroy
the aliens before they land. You have three
mobile launchers whose hyper-velocity missiles
will instantly vaporise their target on lmp.u L
This game includes high-score, and is fully
mmpdtlblt with either kt'}lr{mni or joystic ks.

l Il(l{*l‘*-il:.llltl'ln“(‘ul'llpllt('!"-i

Pecko-Computer (price £9.95) simulates
the operation of a simplified microcomputer
in order to teach the fundamentals of machine-
code lmmg_ldmmmg [t comes complete with a 16
page instruction manual including exercises
and e \;lﬂ]}]‘][“u and the cassette imluu s five
demonstration Peeko-Computer programs.

I iuw to get

|| }nul{’ ac rfdlt |
card holder and would
like to buy cassettes of
the programs shown in
this advertisement, or
il you would like to
know the address of
your nearest stockist.
just phnm'll'I—EUHHIZ{H].

Alternatively, you
can buy the cassettes directly by sending off the
order form below to: Acornsoft, c/o Vee !m
Marketing, Denington
Estate. Wellingborough,
Northants NN§ 2R1..

Also use this form
if you would like to
receive the current free
\cornsoft catalogue.

Please allow 28
days for delivery.

= Credit Card
II{’I[I{’]LH. rl‘i‘ll'}]}]{]”["
O1-200 0200,

SuperInvaders

for the BEC Microcomputer Model B

Peeko-Computer

for the BBC Microcomputer Models A and B

To: Acornsoft. ¢/o Vector Marketing. Denington Fstate.
Wellinghorough. Northants NN8 2RI

Please send me the following:— (Cianlie
Vevrnsalp
PROGIRAM [ [ [ OUANTITY vl =i il
Vrew ol honowlodes LS B SLIEIE
Weirad Hunt L I RUT] sSHENS
tara l1l| =& L harts E1TAS SN2 S 2
Caistle of Riddles E0A5 SIaT
Vieteors 05 ht 1
.||n T ||n wiliers SO05 1M
sk e £0.05 1 H

LR Y |

I enclose PO/cheque pavable to Acornsoft Lid. Or charge
my credit card.

Card Number

{Nmesd Dinersd 8 isad devess (Dhlere)

Please send me the VIEW cat: IIIH'III O
Name

\ddress

|)u.-l|'llliir

Signature CTs
Remistered Mo, 1524763 VAT A

o, 215 BI23 8BS

~ ACORNSEFT

]
| Please send me 1||+ \cornsoft brochure )
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Fast-load action; &
capabilities to new frontiers
match ORIC's quality and quvht ort .
The ever growing range includes programs for Business, "
In-home entertainment, so whether you want a total business sy§
chair’ arcade excitement, choose ORIC - The new experience
Part nf the growing selec tmn inc Iude‘u.

BACKGAMMON — CHESS ~ ORIC PAY— ORIC NV~
FLIGHT — ZODIAC — AIRLINE  ORIC TYPER — AUTH@
DALLAS ORIC F

Real computer software from

ORIC PRODUCTS INTERNATIONAL LTD, COWORTH PARK, LONDON ROAD, ASCOT, BERKS

. -
JUST LAUNCHED ORIC products available from:-
ORIC TREK space ADVENTURE GAME WHSMITH @ DIXONS @ GREENS
You are in command of the Federation's most powerful starship

the USS Enterprise. Armed with your phasers and photon LASKYS . M_ICRO‘C’ @® MICRO
torpedoes, your task is to patrol the furthest reaches of the

Galaxy. protecting Fl‘[j!—‘thl[inn space against t!::—v forces of PERIPHERALS . SPECTRUH
invading Klingons. Your ultimate mission is to rid the Galaxy

entirely cjﬂ the Klingon '!1E"!?..!€':" .before they destroy w<m COMPUTERS FOR ALL

Your crew awaits you aboard the Enterprise. Starfleet Command And hundreds of independent
wishes you Bon Vovage and Good Hunting!

dealers.
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D § Peckett

GOING FORTH

GOING FORTH
AGAIN

With the advent of the first micro to
have FORTH as its standard
language we delve deeper into

this language.

t the beginning of last year,
A | wrote a short series for

Computing Today which
introduced the language FORTH.
At that time, the language had not
received a great deal of exposure
in this country but, over the last 12
months, we have seen an explosion
of interest in it. FORTH packages
are now freely available for
virtually all micros and there is
even one machine, the Jupiter
Ace, which has it as its standard
language. | like to think that my
garlier articles had something to
do with the boom, but I'm sure that
they didn't.

The time has theretore come to
delve a little deeper into this
unusual language, and this is the
first of two articles intended to do
just that. This month, [ will
investigate how to add leatures
which are missing from most
FORTHs, such as random number
generators and arrays. The article
will also take in the definition of
new compiling words and
generally probe fairly deeply into
some of the language’s wierder
features. Let me state right now,
therefore, that this article is NOT
for the FORTH tyro — it assumes a
certain familiarity with the
language. If you don't have that,
may | recommend that you read
my articles in the Jan-Apr 82 issues
of Computing Today; ['m sure that
the back numbers department
would be pleased to help you

You may well know that twe
FORTH 'standards’ exist — in this
article, all my programming
examples will be written in
FORTH-79, as implemented by, for
example, Acornsoit's BBC FORTH,
and on the Jupiter Ace. I will
highlight, where necessary,
differences between this and fig-
FORTH, which appears on such
micros as the VIC-20, the ATOM
and the Atari 800. Bemember,
though, that since FORTH is a re-
definable language, it is relatively
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easy to make fig- lock like -79, and
vice-versa.

Finally, a convention. Since a
FORTH word can be almost any
combination of characters (other
than spaces), there may be times
when | need to make them stand
out from the text. If so, | will
enclose them in square brackets —
[ 1. The brackets are not part of
the word.

RANDOM NUMBERS

A curious omission from virtually
all FORTH systems is a random
number generator. This looks
doubly odd when one considers
that FORTH's speed makes it
ideally suited to applications which
demand a lot of random numbers,
such as games and Monte-Carlo
modelling. However, it is quite
easy to extend the language to
include random numbers.

Betore we can do that, though,
how do we generate them in the
first place? There are many ways,
but cne of the simplest, which is
good enough for most purposes
although it might not please a
statistician, uses the eqguation:

R(i+1)=(1589*R(i)+41) MOD 65536 ()

This generates a pseudo-random
number (R{(i+ 1)), in the range
0-65535, using the previous
number (R{i)) as its starting point.

Given R(i+ 1), we can then
produce a number in the range 0
— (n-1), where (0 =n<B65536),
by:

RosIHT (RTI+1) *n/65536) (2)

and the more usual rangeof 1 — n
inclusive by:

RN=INT (R{i+1)*n/65536)+1

w

We are almost there, apart from
one snag — FORTH normally
treats numbers as 16-bit signed
integers; ie they lie in the range
— 32768 to + 32767. Although, as
we will see, we can do
intermediate unsigned arithmetic
(number range 0 — 65533), the
end result is always signed.
Equation (1) will therefore produce
negative random numbers half the
time. Although we can get around
this by:
R{1+1)=ABS (1509*R(i)+41) MOD 65536
(1a)

we end up with a random number
in the range 0 — 32767 Equation
(3) must therefore become:
RN=INT (R {i+1) *n/32768)+1 (3a)
and n is limited to the range 0 —
32767,

My offering to do these jobs in
FORTH is Screen 101 (Listing 1).

This contains three main elements:

a. RSEED is defined as a variable,
and is used to hold the last number
generated. If you are writing in
tig-FORTH (eor in many versions of
-79), the definition should be [0
VARIABLE RSEED 1.

b. RANDOM generates the random
number in the range 0 — 32767,
saving the unsigned version (0 —
65535) in RSEED for future use.
The number. which is R{i+ 1) in
equation (la), is left at top-of-stack
{TOS),

c. RND expects to read 'n’ at TOS,
and outputs a randem number in
the range 1 — n at TOS.

Both RANDOM and BND use the
word [U #* 1, which is a standard
FORTH word, to perform the

(5 H ¢ Craate a Forth random rnumber senerator Screaen 161
1z
2:  IMRIABLE RSEED £ Uzed to hald =eed last number:
4: ¢ Gensrate a random number from B-:327E7
= : RAHDOM RSEEDR 2 15@9 L © [P unsiosned multielu:
- 41. D+ DF add>
7 DEOF ¢ Arrly unsigned MOk 55560
&t DUF RSEED ! wES @ Save it and leave final?
E H
1 ¢ Gensrate a random number in ranee 1-0n. Suntaxt "n FHD" »
111 i RHI» REHDOM L& 32768 U-MOD SWaP DROF 1+ 3
122
1352
14:
15¢
LiSﬂl’Ig 1. Creating a FORTH random number generatur.
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unsigned multiplication of the two
unsigned numbers at TOS, leaving
a DP (double-precision — four
bytes, with the most significant
bytes nearest TOS) unsigned
answer. RANDOM's IDROP 1 at
line 7 removes the two high bytes
of the DP number, effectively
performing ‘MOD 65536'. The 141
D+ 1 at line 6 performs a DP
addition of two DP numbers —
putting a decimal point anywhere
in a number going onto the stack
automatically treals it as a DP
integer.
The (U/MOD 1in RND is a
FORTH-79 word which takes an
unsigned DP number at second on
the stack (205) and divides it by
the unsigned 16-bit number at
TOS. The remainder (ie the
modulus) is cutput at 20S and the
guotient at TOS. The tig-FORTH
word (U/ 1 has an identical action.
The only other thing we need
is a starting value for R(0) — if it
always has the same value (eg 0),
the same sequence of ‘random’
numbers will occur. Occasicnally,
this may be what you need but,
more normally, it will be a
confounded nuisance, We
therefore need to emulate BASIC's
‘RANDOMIZE",
If your computer is Z-80-based,
the micro’s 'refresh register’ (R)
can be used to provide a sort of
eight-bit random number. The
standard assembly code for the job
would be:
RANDOMISE LD A
Lb L
LD H
[T
RET
However, the detail of
implementing this will depend on
your FORTH system’s assembler.
The easiest way would be to get
the contents of R on TOS, and then
move this to RSEED by, for
example:

CODE R1 RALD @ HLD AL LD P5H
t RANDOMISE R1 RSEED ! ;

Not all FORTHs incorporate an
assembler, however, but we can
get around the problem with the
[{CREATE 1 defining word. When
used in the [CREATE name 1 form,
it makes a dictionary entry for the
word [name 1, with no specific
action associated with it. CREATE
can be used to set up a word, and
the I, 1 (and, in fig, the 'character’
eqguivalent [C, 1) words used to
POKE hand-assembled code into
the dictionary:

HEX

CREATE Rl 47ED, 26 , C36F, <nnnn> ,
DECIMAL

In this, <nnnn> is the address of
the FORTH operating system
routine which pushes HL onto the
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stack and returns control to the
interpreter.

Things are not guite so easy in
a 6502-based system, because that
chip does not have anything like
the Z-B0's R-reqgister, Sometimes,
though, there will be a real-time
clock in the computer, and you
can read the lowest bytes of this as
a source of one-off random
numbers:

t RANDOMISE clock B RSEED | ;

Failing everything else, how about:

: RANDOMISE CR ."™ PRESS ANY 2 KEY5"
KEY KEY * RSEED ! CR ;

EXTENDING FORTH

In my earlier articles, and so far in
this one, we have only skimmed
the surface of what FORTH can
and cannot do. Let us now have a
lock at the somewhat esoteric
subject of defining delining words.
A FORTH system can be thought of
as working on four levels:

a. Level 1. Using existing words to
do their job; lor example:

17 DUP DUP * % .

prints the cube of 17, but adds
nothing to the language and is
forgotten as soon as it is executed.

b. Level 2. Using the standard
defining words to add to the
system. For instance:

: PRINTCUBE DUP DUP *» * ., ;

adds the new word PRINTCUBE to
the system. In this case, the
defining words(s) is [:. . .; 1, but
other common defining words are
VARIABLE, CONSTANT and
CREATE. Level 2 is the normally-
used level in most applications and
lies at the very heart of the FORTH
concept,

c. Level 3. Adding new defining
words. It is possible to design new
defining words which can be used
at Level 2 to create whole new
tamilies of FORTH words which
may, in turn, be used directly at
Levels 1 and 2.

d. Level 4 Using FORTH itself to
create totally new, but normally
FOHRTH-like, languages. This is
termed metaFORTH and is beyond
the understanding of anyone but
academics and 12 year old
schoolboys.

For the rest of this article 1 would
like to concentrate on Level 3
operations but, first, a look at what
is going on during Level | and 2
operations.

FORTH is unusual (surely
not?!) in that is both a compiled
and an interpreted language. Level
| operations show it working in its
interpreted mode — a word is
read, identified and then acted
upon immediately. This job is done
by the system's 'outer interpreter’,
which identifies the word, and the
‘inner interpreter’, which actually
executes it. Before any of this is
possible, however, the word must
be compiled (Level 2) into a form
which the inner interpreter can
handle. The compilation process
generates the nested pointers to
successively simpler routines which
make up the 'indirect threaded
code’ of the normal FORTH
dicticnary.

That compilation is the job of
FORTH's defining words. Although
it is easy to think of the language
as having a single compiler (like
COBOL, Pascal, et al), it actually
has a whole series of
microcompilers, each associated
with specilic delining words. When
you use [; ; 1, a totally
different compiler from the one
which VARIABLE, say, uses is
called up.

These microcompilers are
themselves written in FORTH, and
the act of creating them is a Level
3 gperation. The usual way of
forming a new deiining word in

FORTH-79 is the ICREATE
DOES> . .. 1 structure while, in
fig-FORTH,

[ <BUILDS.. DOES>... 1. 1is

eftectively identical and may be
used in all the following examples.
You should also note that some
FORTH-79 systems provide

{ <BUILDS.. .DOES>...1. For
the real FORTH experts who may
read this, | know that fig and -79
systems handle [DOES> 1
differently, but this is invisible
unless you are probing the darkest
depths of the dictionary.

JOB OF
[CREATE. . .DOES>. . .]

This structure allows us to define
whole groups of new FORTH words
which behave in an identical
manner to each other, and
differently from any other word. If
we only want to create one word
with the new behaviour, then

[: .11 will do the job but, for a
whole family, use a new defining
word.

As an example, it would not be
ditticult to set up a variable by way
of a colon definition — however, it
is much neater to use VARIABLE,
saving space and, probably,
making the program easier to

follow. A FORTH variable is just a
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special type of word which behaves
in a specific way (ie it has two
bytes to receive data and, when
used, puts its address at TOS);
since it is a special type, it gets its
own delining word.

The ICREATE. . .DOES> . .1
pair is used as below:

i name CREATE complile-time action
DOES> run-time action ;

That colon definition will produce
the defining word [namel.
Whenever [name] is used to
define [wordl, the compile-time
action takes place to set up the
dictionary entry. Later, wHen
{word] is used, the run-time action
part of the definition occurs.

An example would probably be
a good idea at this point. The
FSHTHA?Q defining word
VARIABLE 1s used as [VARIABLE
vnamel to create a 2-byte entry
called [vname] which, on being
used, puts its address at TOS,
VARIABLE could be defined by:

: VARIABLE CREATE 2 ALLOT DOES> ;

The compile-time action is to
reserve two bytes in the directory,
and there is no run-time action in
this case. Generally, the very act
of using any word puts its address
at TOS; the word's run-time action
then manipulates that address. In
the case of variables, all we want is
their address at TOS.

The corresponding fig-FORTH
definition (and the one in many -79
implementations) uses VARIABLE
as[n VARIABLE vword]to
initialize vword to the value 'n'.
This has the definition (fig,
remember):

: VARIABLE <BUILDS , DOES> ;

where the [ puts 'n’ into the
dictionary.

Let's now think of a new sort of
variable — one which puts its
value at 2085 and its address at
TOS, whenever used. It will be set
up, using the defining word
PVARIABLE, by (n PVARIABLE
pvword].

To detine PVARIABLE:

: PYARIABLE CREATE , DOES>
DUP B SWAP ;

This time, whenever [pvword] is
executed, it has the run-time

action [DUP @ SWAPI to put its
value, as well as its address, on the
stack.

ARRAYS IN FORTH

Those were fairly trivial examples.
We will now take a lock at a
classic use of I(CREATE
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DOES> . . .1, which is to produce
words which can define arrays, a
data structure oddly missing from
FORTH.

We will take two basic cases —
a single-dimension (1-D) array,
and a two-dimensional (2-D) array
— but the method can, naturally,
be extended to any number of
dimensions. The first case will
allow us to create an array [namel
with (n+ 1) cells (0 to n) by using
in ARRAY namel, subsegquently
putting the address of cell p' at
TOS with [p name 1.

The 2-D array, of size
(x+ 1) *(y+ 1), will be set up by Ix
y 2ZARRAY 2 namel, with [pg
Zname] putting the address of cell
(p.g) on TOS.

Note that, in both these cases,
the subscripts start from zero and
go up to 'x’ or 'y’ as appropriate.
The technigue is therefore
analogous to BASIC's 'DIM
name(x), Zname(x,y)’, in that the
dimension(s) define the highest
permitted subscript(s).

The two new defining words
are set up in Screen 102 (Listing
2). The compile-time behaviour of
ARRAY is simple — it merely
reserves 2 *(x+ 1) bytes in the
dicticnary for the array. Its run-
time behaviour, after DOES >, is
nearly as simple, as long as you
remember that executing [p namel
will, betore DOES > gets to work,
leave 'p’ at 205 and the address of
[name 1's zero cell at TOS. These
two are simply swapped, 'p' is
doubled, and the result is added to
the base address to give the
desired address. It's as simple as
that.

At tirst glance, 2ARRAY is
rather more complex, but it is not
really. At compile-time, before any
space is reserved for the array
itself, the value of (y+ 1) is saved
at the start of [2namel's dictionary
entry — it will be needed at
execution time. The system then
reserves an additional
2*(x+ 1) *(y+ 1) bytes to hold the
array.

At run-time, the first action is
to save a copy of the address of
{2name) (actually, this is the
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address where (y+ 1) is saved) on
the stack for later use. The system
then extracts the location of cell
(p.q) from the formula:

{address of [2name])+2+2%(p#* (y+1)+q)

This formula is necessary because
data is stored, from low memory, in
the sequence:

(0,2),00,1) . (0,¥),(1,8),(1,1)0uu
(lyyYeoaln=1,y) {%,8)...0(x,¥)

You should now be able to see why
we had to save (y+ 1) at compile-
time. It you are still a little
confused, try sketching out what is
on the stack as every word in lines
12-14 of Screen 102 is executed.

Note two things about these
two new defining words:

a. They do not initialize an array's
contents when it is created.

b. They do no checking of
subseript limits.

The first point may or may not be
important to you — in any case, it
is fairly simple to remedy at
compile-time (how?). The second
point is consistent with FORTH's
philosophy of simple, high-speed,
code but could cause real
problems. For instance: 150 20
name !1 when [namel had been
defined as a 15-element array,
would hopelessly corrupt the
system dictionary by setting a pair
of bytes cutside the array’'s bounds
to the value 50. At best the result
would be confusing, but it would
more likely be catastrophic.

However, why not define new
defining words ARRAYCHK and
ZARRAYCHK which act exactly
like ARRAY and 2ARRAY, with the
addition that they check subscripts
for validity before deing anything
else at run-time?

Screen 103 (Listing 3) does just
that tor ARRAYCHK. The compile-
time action is very similar to that of
ARRAY, but also saves (x+ 1) at
the start of the dictionary entry for
use in subscript checking.

At run-time, however, the
behaviour is much more complex.
First of all, the top two items on the

@ ¢ Defining words for nofh-checking arravs Screan 162 3
1

Z ¢ Sat we a l-dimensiconal arvavs. Wwith cells @->n »
3 Create with “n ARRAY nawe" »
4z Get address of cell "»" with " pame” b
51 AREAY CREATE 1+ 2 % ALLOT ¢ Saue sFpace in dick.)
& DOES> SWAF 2 % + ¢ ¢ Get addrass of cell """

81 © Set ur a Z-dimensional arrav. with cells B->x. O-3y v

Q: Create with "= « ZAFERAY Zname”

18: o Gel addrass of cell "r.a® with "B 5 Zname” ¥

11t & ZRRRAY CREATE 1+ DUFP . SWUAF 1+ * 2 % aLLOT ¢ Save sPace’

123 [DES: DUF >R ¢ Gat address of start of arraw?

13: @ ROT * + 2 % ¢ Get offset of “F,a">

:;: R> + 2+ % ¢ and work cut 1ts address>

t
Listing 2. Setting up new defining words for non-checking arrays. >
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stack ('p’ and the address of
[namel) are duplicated; having
done that, (x+ 1) is pulled cut of
the dicticnary entry and checks are
made that 'p’ is less than zero, and
not more than 'x' (line 12). 1f the
subscript is OK, line 11 extracts
the address of cell 'p'. lf, however,
a fault occurs, an error message is
printed; ABORT then clears the
calculation and return stacks and
shuts the system down. As you see,
ERMESS uses the values of 'p’ and
[namel’s address left on the stack
to show the fault in detail.

In essence, ZARRAYCHK.,
which is defined in Screens 104
and 105 (Listing 4), behaves in just
the same way but, inevitably, it is
rather more complex. Screen 104
simply sefs up the error messages,
which report x- and y-subscript
errors separately. In Screen 105,
ZARRAYCHE itself is delined. lis
compile-time behaviour, defined in
lines 2 and 3, is straightiforward;
{(x+ 1) and (y+ 1} are saved at the
beginning of [2namel’s dictionary
entry, and 2 *(x+ 1) *(y+ 1)
additional bytes are reserved for
the data which will fill the array.

Lines 4-11 of Screen 105 define
the run-time behaviour. First of all,
a copy of 12namel’s start address
is saved for future use, and then 'p’
is checked to ensure that it lies in
the range O:-x inclusive. If it does
not, an error message ( [ERMESS)
is invoked at line 10 and the
system shuts down. [t the
x-subscript is OK, line & recovers
(yv+ 1) from the dictionary entry
and tests that 'g’ is in the range O-y
inclusive. A tailure produces the
2ERMESS error message and,
again, shuts the program down.

Finally, if both subscripts are

specified at the start of the
program anyway — but use the
checking code of ARRAYCHK and
2ZARRAYCHK, Write and debug
the program in the secure
knowledge that the system will tell
you if a subscript is wrong.

When the program is finally
debugged, go back to its start and
edit ARRAY and 2ARRAY to the
simpler, non-checking, form.
Having done that, re-compile the
program and all array subscript
checking will be eliminated with
no further action on your part.
Simply by altering the definitions
at the start, the whole program
behaviour can be altered, since
you can define any word to act in
any way you like. That change will
affect all subseguent definitions
which use that word, with no
further action on your part. With
FORTH, you really can have your
cake and eat it.

CONCLUSION

In this article, | have covered two
main aspecls of using FORTH.

First of all, and by way of warming
up, | have shown how a randem
number generator can be added to
almost any system in order to
increase its usefulness.

| then considered in some
detail how to influence the way in
which a FORTH system works, by
adding completely new classes of
words to it, using the CREATE.
DOES > 1 (er [ <BUILDS
DOES > 1in tig-FORTH)
structure. | used the classical
demeonstration of 1-D and 2-D
arrays, but there is no reason why
the same approach cannot be used
tor more complex data structures,
or for anything else you may think
of. Although FORTH does very
little error checking at run-time
(certain implementations, such as
the Jupiter Ace, can, however, do
quite a lot) it is relatively
straightforward to add such
checking to suit your own needs:
Once they have done their job,
they can be very simply removed,
with benefit to run-time, etc.

Next month, I will survey the
state of the FORTH market

(it  Definina ward 1o create a 1-D arrvayv: and Screen 163 3
it L bt chedk subscrirt bounds for validita »
23 ¢ Uss it saxactly like “ARRAVY »
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43 < Chech that @ <= 2085 < TOS '
e | DUER > SWAF -1 = &aHbk 3
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7l  Error messase for a faultys gubscrisi 3
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Listing 3. Defining words for creating and checking 1-D arrays.
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valid, ]EHE‘ '?' letS the ﬂddi"ESS Qf tos check hath ils subscrirts for validity.
!‘ 3 it
cell {p,g) en TOS, using the 31 0 ke it exactlu 11ke "2AREAVH
tormula: 43
S5z Error messases for faulty subscriris
(start address of [2Znama])+4+ 62 ¢ First of all. the compon rart of the nessases .
X fpriy+1l)+q) 7t t FRTERR . —THBEM DOF" . HOT PERFMITTED. RANBE: @ - &
[ -~ 1 E::
Simple, isn't it? As before, if you St ¢ Out-of-ratse ¥-indess disresardine Y-inde ]
cannot guite tollow part of the s LERMESS: (R ." X" PRTERE & 1- . CR 3
C.'Dd]ﬂql. try W!‘l!lng dCWn !he S!aCk | 7 L Howa ooh out-Sf-range Ve=index. 1F B ig Ok »
contenis at every stage. 132 ¢ ZERMESS  CR .Y 4" FPRTERF DROP 2+ & 1- . CR 3
Now we come on to one of 141 , .
FORTH's most dramatic benefits. If | ' dea (el
i pmgram_ LIE_E?.S 6!*1‘&3.}'5 & great 5H oMo an on to actumlly s/t uF the definin® word soresn 185 0
deal, the limit checking of =t
ARRAYCHK, 2ARRAYCHK and 2: 1 PARRAYOHK  CREATE OUEE I+ . 1+ DUF . ¢ Saue Mmax and Vmaxd
thel]’ llk Wl” ObVIOUS]Y S]DW it dOWn = - ‘E-hlu!: T4 & 2% pllLOT : L Eaue srace)
2 ; EE] DOES: DLIF SR Save bags nddress>
considerably; furthermore, once e ROT OUEE (NEE SHEE & 1+ ¢ Credk Hoifndess
the program is fully debugged, the 61 € 0K — =o V—inde IF ROT K3 DUF SR 2+ @ CUER SURE 44
checks are normal!y redundani. Vi ¢ Gt address af cella IF Sk R 24 3 % + 2% 4 + +
: = ELZSE ZERMESS QEORT ¢ Weindex olersizel
] "
On the other hand, it is vital Ip: s THEN
your peace of mind to check the 1t ELZE IERMESS mBORT { Heinder oversized
subscripts during program 11: THEH 3
*]
development. : =
The remedy is both elegant 14:
and simple. At the start of program | 15:
= £ i =
development, define ARRAY and Listing 4. Defining words for creating and checking 2-D arrays.
2ARRAY — which will have to be
T —— — e rmEm = ———
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32K BBC ALLO.S.’s

BECORE
AGZIS

PRAINTER FPAINTER
o] LR

= BOMHUS BONUS
= a aacad P88

PAINTER Written entirely in machine code this fast arcade style game features sixtesn difterent Bcrﬂmpre- -
sentations and six skill levels whigh make the game harder as you get betier.

PLANES Another A&F machine
code special. Select either. ‘fast’ or
‘slow’ and stand by your keyboard for
action. Hi-score tables and brilliant
graphics £8.00

FROGGER Also written in machine
code this is a frustraling exercise in
crossing the road, fording a river and
trying tor extra points by picking up the
lady frog. Brware of the snake and
don't forget the crocodile! £8.00

TOWER OF ALOS An excellent adventure game which has the feature of saving your charactemf.
to. Also for the Model A :

PHARAOH'S TOMB The interactivesadventure game for the BEEB. Pick up the gold pie
and be scared penniless by the mumimy. Work out the:magic words and youare an ol

LUNAR LANDER One of our old favourites and stilljist'as difficult to get @own in ar_q_'

I..._....#....

ATOM

SPACE PANIC & PAINTER The best excuse for keeping your ATOM. Space Panic got
(Dec. 82) an d will keep you at the keyboard for hours.

Painter — the original program — was the arcade version based on this? It got a 90% review in PG T (Jar 83}
' ‘OTH GAMES ARE £6.90 EACH

Also available for the ATOM:

Cyclon Attack 3D arcade type space battle (87% review in PCT April 83) £6.90
Death Satellite & Zodiac Two superbly frustrating adventure games £6.90 each

ATOM UTILIKIT adds hi- %pPPP COS and many extra commands and features (see review in December 82
Acorn User) _ £18.50

A+FSOFTWARE 0




AGON 32

DEADWOOD' Monopolisé.a western town with this multiplayer game. Up to four may pl;
own time limit @and look after their money knowing that when the time is up the computer wj
calculate the results gnd.tefl who has won

an W { ok

£5.75

'SPECTRUM PAINTER Anocther machine code addictive game Ths?g.ra;:}!*‘--ats have to be seen to be
: : £5.75

MLLOONS Willrunon eithier machine (16 or 48K). Starts off nice and easy and gets very hard £5.75

E. ; A new DATA management system written especially for the SPECTRUM. Ideal f for stock control,
£10.00

Translated and enhanced from the original ATOM
come two superb adventure games for the ORI c
Zod:ac and Death Satellite are both priced at £6.90
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Review: Jupiter Ace

Owen Bishop

FORTH

- COMES HOME

We take a close look at the Jupiter Ace and at

the FORTH that it uses.

he Jupiter Ace has raised
more interest than most other
new micros since it was firsl
announced last autumn. Although
hardly a month goes by without the
I ning of at least cne low-cost
micro, a machine which speaks a
different language is a rare novelty.
Despite all the criticism from the
its ol the compuiing world,
C is the resident language of
wular micros and BASIC is the
level | ge used

) language and
understood by virtually all personal
mputer ammers. For
reasons commercial and otherwise,
and despite the pleas of the disciples
of Pascal, BASIC rules supreme and
s likely to continue to so so. So
would be so rash as to eguip
product with a tongue
w can understand?
FORTH is not a new
It was invented over a
age by an American
astronomer, Charles Moore, {or use
in controlling 4astronomical
telescopes, It has been widely
adepted for that purpose throughout
|, The computer whicl |

s the Mark radio-telescope at
Jodrell Bank observatory is a nearby
of the original application
to astronomy. Though it is
suited as a language for
3 AFORTH can do
1gs that BASIC can do
les (such as
~s can-

BASIC

progr

r new

Yet
langt

aecade

€

moest of

and a

in other ways too. For example, it
needs much less men for pro-
gram storage and it runs a lot taster.

Jupiter Cantab, the makers of
the Ace, claimed in their lirst adver
tisements that it is “"probably the
tastest computer in the Universe"
Although it is hard ustify this
claim, for a micro programmed
mac I

e code inevitably runs fa
lin any h
ven FORTH),
DTOCEsser, pac
3.35 MHz clock ens
micro leaves mosi
behind with regard
operation.

At this paint I
the reader saying
sake stop nattering «
and tell us about the Ace”.
please bear with me a little longer
The dezign and probably the fate of
this micro is inextricably bound up
with it resident language. If you buy
this micre, you are 'inte’ FORTH in
no small way. It is wis
little about its language be
buy. You do not need to-kr
write a FORTH program
need to know something ab
essential features. The curnr
advertisements for the Ace accu-
itely emphasise the main
characteristics of FORTH and there
have been articles in Computing
Today and other magazines which
describe it in greater detail (see
references). Head these and,
leave you enthusiastic, feeling as if

than one programme
level language |
Ace's Z-BDA

b ¥e.a

can almost hear
For goodness

want to
gain som

treat vour

EXTERNALS

you

find out more and
practical experience,
sell to an Ace.

Although it comes from a ditferent
stable, the Ace shows t it has had
the same breeding as the ZX Spec:
trum. Steven Vickers and Richard
Altwe were
design I
left to
design and pr
case measures 21
cm deep
cm i

ASSET prominent n

strum and then
own company to
the Ace. The

per hali of t
in the walls

namein b
decorative markings
trast to the gener
the keys ¢ very
characters mark

are

eap yet reliabl
truly movabie key
present

ta date
i the

used to

a llitle getiing
can get used to ther

many ¢ languages: ere
auto-repea all character keys

Those who have
Spectrum will find litficulty in
i way around the Ace

s layout |
. The main diff
. he Ace does not |
contusing :

useq a

i

array o
with each
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Review: Jupiter Ace

the keys have a maximum of only
three tunctions: lower case, upper
case, and symbol. There is a Shift
key which operates in the normal
typewriter fashion to shilt each key
to produce upper case. As in the
Spectrum, there is a Symbol shift
key which produces the symbols
instead of letters. The Shift, Symbol
shift, Enter and Break/Space keys
are positioned just as on the
Spectrum keyboard. The symbols
are on the same alpha-numeric keys
tco, except that the Ace has
additional symbols
([] @“"-"\{}I The top row of
keys produces numerals when
unshifted, and symbeols when
symbol-shifted. Shitting these keys
eftects certain commands. Shiit-1,
lor example, deletes the whole of the
line currently being entered. The
remainder are almost the same asin
the Spectrum: Shift-2 is capitals-
lock, Shitt-4 toggles inverse video,
Shit-5 to Shift-8 move the cursor
(but the 'up' and 'down' keys are
transposed), Shift-9 toggles
graphics mode, and Shift-0 deletes
the last character typed. Graphics
mode allows one of eight graphics
blocks to be typed on keys | to 8. |
have mcre to say about graphics
later.

CONNECTIONS

The Ace comes with a full set of
leads. There is a substantial and
lengthy (2 m) lead for connecting
the Ace to the aerial input of a
domestic TV set. This has moulded-
in plugs at either end. The cassette
lead consists of a moulded pair of
wires of adequate length (70 e¢m),
with a pair ol moulded-in plugs at
either end. Each pair consists of a
black plug and a grey plug so that
you can easily distinguish input
from output. The plugs are standard
3.5 mm jack plugs, so will fit almost
any low-cost cassette recorder. Asis
common with the simpler micres,
the Ace does not have a motor-
control relay, so there is no lead to
the remote’ socket of the recorder

The Mains Adaptor looks like an
over-sized 13 amp plug. It fits
directly into the wall socket and has
a light duty lead 170 em long to
garry power to the Ace. The
Adaptor requires 240V AC input
and produces a DC output of 800
mhA at9V

The lead trom the Adaptor ends
in another 3.5 mm jackplug,which
fits into a socket on the lelt-hand
side of the Ace. The output sockets
(TV, cassette recorder) are on the
right-hand side so there is little
ditficulty in remembering which
goes where. If you do forget, there is
a clear label on the underside of the
machine

10 |

A bird's eye view of the Ace's insides.

Fig. 1. Typical display of the stack demo.
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INTERFACING

At the rear of the case are two aper-
tures. The smaller cne reveals an
ll-way double-sided edge-
connector pad. This is intended for
attaching a colour-board which
Jupiter Cantab are planning to pro-
duce in the future. The addition of
colour facilities will enhance the
capabilities of this machine appre-
ciably. The larger aperture gives
access to a 23-way double-sided
edge-connector pad. This carries all
the signals required for interfacing
external devices to the Ace. Since
FORTH has evolved as a language
tor control applications, this inter-
tace port is especially important.
The manual shows that it provides
all the required connections to the
address bus, the data bus, the
system clock and the Z-BOA control
bus, as well astothe OV, +5 V and
+9V power lines. The manual
cutlines some simple circuits which
can be connected here and explains
how to program them. Although the
arrangement of the edge-connector
is not the same as that used on the ZX
computers, il is a lairly simple mat-
ter to wire up an adaptor which will
allow some of the ZX peripherals to
be plugged on to the Ace. | under-
stand that the ZX Printer and 16K
RAMPACK have been used success-
fully with the Ace by means of such
an adaptor

Those who are keen on inter
facing to micros will be glad te hear
that Ace FORTH includes two words
IN and OUT which operate the
Z-B0A in port-addressed mode
Some of the port addresses are
reserved for use by the Ace's inter-
nal use (the handbook explains

which ones), but there are plenty to
spare for the enthusiastic interfacer

THE ACE IN ACTION

The manual which comes with the
Ace is a 181-page soft-covered book
called ‘Forth programming’. Note
once again how the emphasis is on
the language, not on the machine.
The manual is written by Steven
Vickers, who also wrote the Spec-
trum manual. It is one of the best
manuals | have ever read. It
explains everything the beginner
will need to know and makes few
assumptiens about the reader's
background knowledge. In a light
and concise style, it clearly explains
the meanings of all computer and
programming terms as they are
used, and also the meanings of less
specialist but nevertheless un-
familiar terms such as 'integer’,
‘sguare root’, and ‘coordinate’. Yet
the manual is not limited by its
simplicity. It provides an explana-
tion of the structure and applica-
tions of FORTH in sutficient depth
and defail to interest the more
experienced readers, too,

As might be expected, the
manual begins by explaining how to
sel up the computer, how to use the
keyboard and how to load programs
from tape. | followed their instruc-
tions and the Ace worked perfectly.
As soon as the power supplies to the
micro and to the TV set were
switched on, a small square cursor
appeared as expected at the bottom
left-hand corner of the screen. The
display is white on black, as in most
micros, though it is easy to use
reverse video if preferred. The
screen displays 24 lines of 32

54
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characters in upper or lower case,
Words or delinitions of words
appear on the lower line (or lines) of
the screen as they are typed in.
When you press 'Enter’ they are exe-
cuted (if syntactically correct), and
reappear in the upper part of the
screen, together with the displayed
results (if any) of their execution.
These lines are usually followed by
the comlorting and friendly prompt
'‘OK’, indicating that the computer
has been able to carry out your
instructions and is waiting for more.

Throughout the introductory
chapters and the rest of the book the
author's wry sense of humour sur-
faces from time to time in a
refreshing way. On the whole, | do
not like instructional books to be
funny, particularly those with jokey
pictures and that peculiar brand of
patronising humour which is so
often handed out to the novice, but
here the occasional hint of humour
helped me pleasantly over some of
the more ditficult sections.

The manual goes on to intro-
duce the simpler FORTH words.
There are plenty of examples and
each chapter ends with a tew exer-
cises to help consolidate what you
have learnt or to introduce some
supplementary ideas. At a wvery
early stage you are able {o begin
writing your own definitions in
FORTH. This is one of the delights of
FORTH. The language comes with a
fairly standard selection of ready-
defined words in its dicticnary. Ace
FORTH has 142 such words. But
programming in FORTH essentially
consists of using these words to
define words of your own choosing.
Each word you deline normally con-
sists of relatively few operations, for
in FORTH it is best if everything is
broken down intc short easily
understood steps. Conseguently,
word definitions tend to be short and
simple. You soon learn enough to
start defining new words,

The manual contains dozens of
definitions of other useful words
which you can add to the dictionary
by typing them in, but only if you
need them. It is as though you have
a fairly limited BASIC but can add
whatever commands you want
simply by typing them in, rather
than having to buy a new ROM, or
even a more expensive computer.
There is no need to bother about
Shifting when typing in words or
when defining words. The computer
automatically converts all words to
upper case before putting them in
the dictionary. The only time you
need to Shift to capital letters is
when you are typing text.

Ace FORTH dilters from the
FORTH— 79 (the generally adopted
standard) in a tew respects. It lacks
16 of the standard words, though is
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contains substitutes for some of
these and, if you particularly want
one ol the missing words, you can
gasily define it for yourself. For
example, the manual gives the defi-
nition for COUNT, which is in
FOHRTH—-79 but not in the Ace's
dictionary.

The words in Ace FORTH which
are not in FORTH-79, include
BEEP which, given two parameters
to determine pitch and length, pro-
duces a note on the Ace's built-in
loudspeaker. The manual lists the
values needed to obtain musical
notes of any desired pitch, and
shows how to program the Ace to
play tunes. This turns out to be a
very simple undertaking. Another
new word is INVIS, which prevents
the display of executed lines on the
upper section of the screen, keeping
the screen clear for graphics
displays.

GRAPHICS

There is a special word PLOT which
controls pixels on a 64 by 46 grid.
PLOT has four modes, so it can
either make the pixel white, make it
black, leave it unchanged, or
change it to the opposite of what it is
already. PLOT may be incorporated
into the definitions of other words so
that you can quickly build up a
range of words such as SQUARE,
TRIANGLE and the like, accerding
to whatever shapes and elfects take
your fancy. The displays produced
by PLOT and by the block yraphics
on keys | to 8 are decidediv low in
resolution, but can be enha:iced by
user-defined characters. Tl.cse are
eight by eight bit-niapped
characters which, in eftect, provide
512 by 368 resolution. Any one of
the character keys can be defined to
produce its own special character in
graphics mode. For example, the
manual shows how to define key 'A’
to print the image of a railway
locomotive. This delinition can be
written into display routines. You
can even use such symbols as the
names of weords! Defining graphics
characters is straightlorward
because you first define a word
which takes over most of the chore
for you. The all you have to do is
enter the bit pattern as a set of eight
8-bit binary numbers. Since the Ace
can be made to run in any number
base, you can enter the binary
number direct instead of having to
convert them to decimal or hexa-
decimal first as on many other
computers.

NUMBER BASES

As mentioned above, you can
choose which base the Ace works in.
When first switched on, it runs in

FORTH COMES HOME

decimal but, by typing '2 BASE CI,
you can make it work in binary (base
2), It can work in hexadecimal too,
but this is not all. Type in "'37 BASE
C!" and it immediately starts work-
ing in base 37. This uses the figures
from O to 8 plus all the letters of the
alphabet from A to Z. If you really
want to try to make it throw a fit, try
typing '60 BASE C!" to make it work
to base 80. But no, it is not worried
by such excesses. It takes some of
the lower-case alphabet and the
punctuation marks into its set of
symbols and allows you to perform
such additions as:

Z+1=C
and 3Y + Z7 =]&

Perhaps some ingenious reader can
design a new game which relies on
unusual number bases.

Returning from f{lights of
mathematical fantasy, let us lock at
some cold hard figures, such as
floating point numbers, which the
Ace handles just as easily as in-
tegers. What is more, it handles
these over a range much wider than
that of many other micros. The
floating point range of the Ace
is 1.OE-64 to 9.99999E62 tor both
positive and negative floating point
values. Compare this with 1 OE-3Bto
1.0E+ 38 tor Apple II, 1.7E-38 to
1.7E+ 38 for TRS-80 and 2.0E-39 to
2.0E+ 38 for the BBC Microcom:
puter, all of which have very similar
ranges to an order of magnitude.
Thus the Ace can handle numbers
over 5 x 1(f times bigger or smaller
than can any of these machines.

CASSETTE RECORDING

When ] tried the loading and saving
routines described in the manual,
they worked perfectly first time. The
recorder | used was the CTR-80 as
supplied for the TRS-80. Level set-
tings appeared not to be terribly
critical. If you de have trouble,
there is a lot of helpiul advice in the
manual on 'What to do if it doesn't
work'.

When you have finished a pro-
gramming session, the recorder can
be used for saving all the words you
have delined. Later, you can load
more than one set of words from
tape, one after the other and the
micro accepts these until its memory
is full. This means that you can build
up a library of words on tapes and
then load whichever ones you want
for the program you are writing at
the moment. It is also possible to
save the screen contents to tape,
and redisplay it on ancther occa-
sion. Similarly, you can save the

character definitions you have
made.
et —
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ERRORS AND EDITING

Ace FORTH has a comprehensive
set of error messages. When you
type in a line, it is compiled and
checked for errors. lt is rejected it
incorrect. A guestion mark in-
dicates where you need to correct it.
If you want to amend a word you
have already defined, it is possible
to list it and edit it. This is a feature
in which Ace FORTH difters trom
FORTH-79 and seems to be an im-
provement. The monitor includes a
decompiler which allows a word
already defined to be listed. Then
by typing EDIT mode you are able to
step through the listing, deleting
parts of it or adding new commands.
Those who are familiar with FORTH
may be wondering about 'screens’,
but Ace FORTH does not use these,
LIST and EDIT take over these tunc-
tions in a way more applicable to a
cassette-based system.

MEMORY

The FORTH monitor cccupies 8K of
ROM and the unexpanded Ace has
3K of RAM. One quarter of a
kilobyte trom the 3K is used for the
‘Pad’ where text is stored, the video
RAM takes another three-quarters of
a kilcbyte, and the character set
RAM ancther full kilobyte. This
leaves only 1K for newly delined
words, the stack and the system
variables. This is not a great deal of
space for programming, but
remember that FORTH is a very
compact language so a surprising

amount can be held in a small
space. The manual sets out the
memaory usage n full detail,

including where to find the impor-
tant system variables

Programming in machine code
saves memory space and gives fast-
running programs but, since
FORTH is already very good in both
these respects, there is not so much
to be gained. However, the Ace pro-
vides scope for the machine code
programmer with words for calling
machine code routines. Obviously
the keen user will socon need
memory expansion. A 16K plug-on
extension memory pack was made

hand, you are one of those whose
main joy is writing programs, you
have a clear field open to you. Now
is your chance to write a FORTH
version of all those popular games
which have been done sc many
times before in BASIC!

Although it is not mentioned in
their current advertising, Jupiter
Cantab now supply a free cassette of
programs with each machine. This
Demonstration Tape holds five pro-
grams. The first is a utility which
displays the stack. The stack is cen-
tral to the working of FORTH vyet it is
ditficult to visualize. To work it all
out on paper is a messy and error-
generating manceuvre. This tape
shows the stack as a pile of cards
(see Fig. 1). When the program line
has been entered the display
changes to show what becomes ol
the stack. In the example illustrated,
the top two cards disappear and are
replaced by a card bearing the
number 12,

The second program (‘die-
tionary file' is the better term, for
programs, as such, are not part of
the FORTH scene) allows you to
play tunes on the Ace, It has two oc-
taves with sharps and flats. You can
also record a tune of up to 170 notes
tor automatic playback. The remain-
ing three file are games: Banner,
Worms, and Lunar Lander. The
Worms game, in which you steer a
worm around the screen, trying to
snap up chicken-legs well
demonsirates the high-speed
graphics capability of FORTH.

At the time of writing this
review, Jupiter Ace have promised
to start preducing their own software
‘within a matter of weeks'. We may
also hope to see some dictionaries
published in Computing Today
when existing Ace owners or those
with FORTH ‘implementations on
other computers get around to the
job of writing them:.

VENTURE FORTH?

Without a viable body of enthusiasts
to exchange views with and a

= 9
available in February 1983, increas- e e
ing the total RAM to 19K. This i3 FACTSHEEL  Wpir 5
should provide sufficient space for g CL BK
really elaborate programs. =2 RAM ELS
s...g Language
SOFTWARE 23
=3
2
At the time of writing, there is prac- =3 5
tically no soltware available for this =3 f"o"“ =
machine. Il your main interest in = 3
using a micro is to type in listings -_;13 Oglions
from magazines or using purchased =}
tapes, this computer has little to g .
- 7 1 e
ofter at present. If on the other jg Supplier
 ———— ’:‘; Bar o .
=3 Campridge v
i
56 =3
v :jj
o

\lar FORTH-TH1 with
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FORTH COMES HOME

sprinkling ol articles on the
language in the magazines, the
FORTH hobbyist could soon become
disenchanted, no matter how good
the language is lor astronomers. Yet
| have heard of a young person who
bought the Ace simply to-be dif-
ferent from all his pals! The point in
doubt is to what extent FORTH is
likely to prosper in the home com-
puting field over the next year or so.
The signs are that it will. Thereisan
increasing number of articles and
books on FORTH. lmplementations
of the language are being produced
for most of the popular micres. An
interesting indication of the trend is
that Cosmic Conquest, the winning
entry of the 1982 Byte Game Con-
test, is written in FORTH. This ex-
citing game will remain a mystery to
those who only have BASIC at their
command! The author of this game
brings out another feature ot
FORTH in explaining why he chose
it for his entry. He explains that
when developing the game he
wanted to be free to make major
changes in its structure. FORTH
allows for fundamental changes to
be made with minimum fuss, simply
by redelining some of the key
words. A correspondingly large
amendment to a BASIC program re-
quires greater time and effort on the
part of the programmer. So, thus en-
couraged, let us venture FORTH!

FINDING OUT ABOUT
FORTH

D 5 Peckett, Going FORTH., Com-
puting Today, January-April 19682
— a [our-part series which clearly
explains the essence of FORTH with
plenty of examples.

& Peckett, Going FORTH
Again, Computing Today, May
1982 — the first of two articles in-
tended te delve deeper into FORTH.

Thom Hogan, Starting FORTH,
Osborne/McGraw-Hill 1982 — not

the best bock available and it does
not go very far, but it is relatively in-
expensive and helps you to find out
if you want to go further.
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&4 The sound commands on the Oric 1
are, for a computer of this price, very
sophisticated. Three music channels, and one
noise channel, mean that you can program
same fairy complex sounds. %

POPULAR COMPUTING WEEKLY

&4 Oric is everything you hoped it would be
Alive with colour, and zapping with built-in sound
effects. the Oric looks like a match for any
rmachine now selling for less than £200 %%

| YOUR COMPUTER

kd The 16K Oric - fighting the 16k Spectrum —is
£25 cheaper. it feels a good deal more
‘professional than the home-appeal Sinclair.

Oric's sound is extremely versatile, and well up | &4 Oric was over twice as fast as the Spectrum
to the standard of the £300 or £400 BBC | Surprisingly perhaps the Oric. which initially
microcomputer made by Acom. %3 seemed only faster when performing the 4 This sl Y B s
L S implect af caleul 16 Rae come back 1o beat is slope coupled with the design
WHICH MICRO? simplest of calculations, has come back to bea a

of the keys makes the Oric an easy machine to
touch-type on. All keys have auto-repeat and
there are four keys dedicated specifically to
cursor control. It is certainly easier to type on

| the Spectrum by a small amount. As the

| problems get more complex the Ornic comes
into its own. One final paint = in entering the
benchimark tests — the Onc was certainly the

44 Oric will soon be selling a Modem easiest to handle. ¥9 than any of Sinclair's offerings. 7%
so that Prestel will become available | -

; e : YOUR COMPUTE
Crwmers will be able to accept telesoftware WHICH MICRO? ‘OUR COMPUTER

programs loaded straight down the phone line -
eventually electronic mail could come into the
home by the same route. and with the addition
of a tape recorder the Oric with its Modem
could become a telephone answerer and
message taker. 99

YOUR COMPUTER

& When npared tc
6 One qood feature of the Oric is an on-screen Spectrum s Kevboar is s certainhy an
reminder in the top right hand comer to show improvement. | cant see any Orics failing
that you've engaged all-capitals mode. Somuch |  through bad assembly. If only the £2400 1BM
better than the BB's variety of lightsinthe corner |  were so easy to use. %9

of the keyboard. The Oric is sound, simple to get
along with and offers great expansion
potential 7?7

» stogginess of the

WHICH MICRO?

¢k Instead of the Spectrum’s 28 WHICH MICRO?
look-up single-character error reports

the Ciric has 18 self-explanatory messages

If you actually want to do computing, rather than

just exploring the world of off-the-shelf games S/ agcd spesiey NG PRI ok et T

programme entertainment the Oric will be a I?'m: “'%"m“-'d O{;m o ,qc:ux! sl ]‘ﬂ'ﬂng_."‘m."' . _“_ The modem is certainly unusual in ;
better buy. 19 ing, Shoot or Explode praduces convineing a machine of this price. Together with the other
: ke arcade game noises which can easily be peripherals, when finally available, it should
WHICH MICRO? incorporated into any program. 9% make for an attractive package for a small
YOUR COMPUTER business...surely a match IU;.' machines costing

much more 9

POPULAR COMPUTING WEEKLY
ORI( -1 The Real Computer System

ORIC PRODUCTS INTERNATIONAL LTD, COWORTH PARK, LONDOM ROAD, ASCOT, BERKS

available from... WHSMITH ® DIXONS ® GREENS
LASKYS ® MICRO‘C’ ® MICRO PERIPHERALS
SPECTRUM @ COMPUTERS FOR ALL
And hundreds of independent dealers.



Sinclair ZXSpectn

16K or 48K RAM...
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
for under £100.

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

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. Butits
new 16K BASIC ROM dramatically
increases your computing power.

You have accesstoarange of 8
colours for foreground, background and
baorder, together with a sound generator
and high-resoclution 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 anamazing £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.

2 ZX Spectrum

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 together represent 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 oneach key.

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

® ASCII character set—with upper-and
lower-case characters.

® Teletext-compatible —user software
can generate 40 characters per line
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.




ZX Spectrum software on
cassettes —available now

The Spectrum software library is
growing every day. Subjects include
games, education, and business/
household management. Flight
Simulation...Chess...Planetoids..
History...Inventions .. VU-CALC. VU-3D
..Club Record Controller...there is
something for everyone. And they all
make full use of the Spectrum’s colour,
sound, and graphics capabilities. You'll
receive a detailed catalogue with your
Spectrum,

ZX Expansion Module

This module incorporates the three
functions of Microdrive controller, local
area network, and RS232 interface.
Connect it to your Spectrum and you can
control up to eight Microdrives,
communicate with other computers, and
drive a wide range of printers.

The potential is enormous, and the
madule will be available in the early part
0f1983 for around £30.

Sirnci=ir-

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

The ZX Printer-
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
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
perline and 9 lines per vertical inch.

The ZX Printer connects to the rear of
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
fullinstructions. Further supplies of paper
are available in packs 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
by providing mass on-line storage.

Each Microdrive can hold up to 100K
bytes using a single interchangeable
storage medium.

The transfer rate is 16K bytes per
second, with an average access time of
3.5seconds. And you'll be able to connect
up to 8 Microdrives to your Spectrum via
the ZX Expansion Module.

A remarkable breakthrough at a
remarkable price. The Microdrives will be
available in the early part of 1983 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 far delivery. And there's a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt-and we
have no doubt that you will be.

|_T-o: Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. Ord;|
| Qty Item Code ItemPrice Total
£ £
| Sinclair ZX Spectrum—16K RAM version 100 125.00
Sinclair ZX Spectrum—-48K RAM version 101 175.00
Sinclair ZX Printer 27 59.95
Printer paper (pack of Srolls) 16 11.95
Postage and packing: orders under £100 28 295
orders over £100 29 4.95
Total £

Please tick if you require a VAT receipt| |

*| enclose a cheque/postal order payable to Sinclair Research Lid for £
*Please charge to my Access/Barclaycard/Trustcard account no.

as applicable

|Signature
PLEASE PRINT

|Name: Mr/Mrs/Miss
|Address |

|
|
|
|
I
|
I *Please delete/complete
|
|
|
|
|




VIDEO GENIE & TRS 80

DP 1000

Disk & Printer interface in steel
case 27 x 15 x 6 cm.

Plug in & Go

Includes Real Time Clock.

£76.00

48K RAM INTERNAL

48K Memory Extension, easily
the keyboard unit
required

filled inside
No Expansion Interface
£43.50

FEATURE ROMs
For TRS80 Model | and Video Genie. Plug-in

NEW NEW NEW NEW

DP 2000

DP1000 and Canon 6106 Disk
Drive in Steel Case
32x15x95cm £280.00
(Extra drives can be connected)

PRINTERS“ TR

51 LJ{'L :1. dol malrix
¥ LT [Tt oprinter)

HR1 u:.u...'lnht.,li daisy wheel)

The ROM

For TRSBO (3 chip ROM) and Video Genie

COMPUTERS
Geniges 1 &2 £290.00
Colour Ganie £224.50

DISK DRIVES """~
TEAC

CS50A Single 40 Track

CDS50A Dual 40 Track

CS50E Single 80 Track

CDS0E Dual BO Track

5t :(.f Single 80 Track Dual Sided
CD50F Dual 80 Track Dual Sided

CANON 5';" SLIM DISK DRIVES

Bari Single Twin
Drive  with with
case case
& psu & psu
106

F168 £328

G108 (40 T
|_':'_I ;‘_.'. 1 2 )
TK DS)

230 (RO

units Tl On expansion edge connector (remove one LC. and plug in replacement) =180

Compatible with expansion interfaces, using Alleviales key bounce. Automatic check for

splitter cable”. Plug-in unil including one our Feature ROMs improves TRS80 tape fig FOHTH Disk

Feature ROM loading. Personalised message on power up

Video Genie £29.95 Optional lower case driver £14.95 Operating System £25.00

TRS80 £34.50

Splitter Cable £14.50 For 2 chip ROM TRS80's. As above but with Discover Forth

Feature RDOMs for above £18.95 out personalised message £18.95 Book by Thom Hogan £10.95

ALL PRICES ARE EXCLUSIVE OF VAT & CARRIAGE (TELEPHONE FOR FURTHER DETAILS)

CREDIT

FACILITIES

AVAILABLE American
Express

Skt o)

MICROCOMPUTERS LTD.

8 WHITWORTH ROAD, SOUTH WEST INDUSTRIAL ESTATE, PETERLEE, CO

TELEPHONE: PETERLEE (0783) 860314

DURHAM SR8 2JJ

=

60

ROGLE

The program follows the style of that arcade favourite, Frogger and you must negotiate your green coloured friend
across first a road populated with fast moving cars and lorries and then over the river by means of turtles and logs.
Frogs may be able to swim but if your turtle decides to sink you’ll be swept away by the current. Once across with
three out of your four frogs you'll be able to score bonus points by catching the flies that appear over the river but,

’ I for my 32K BBC Miero (MOS 0.10)

Have you hopped, jumped or swum across the river yet?

Mg, then where on earth were you last month? You missed our unbelievable Froglet game for the BBC Micro and it’s

probably too late to get a copy from your newsagent! Despair not, we have the program ready and waiting on tape to

save your fingers the chore of typing in all that incredibly complex code so, even if you did see the game in our April
issue and were daunted by the task there’s absolutely no excuse for not getting a copy now.

take care that you don't run out of time!

Allin all it's a great, fast moving game that any number of people can play and, just to add to the spirit of the thing
the program stares the top ten players’ names so you can measure your performance. How much are we charging for this

minor masterpiece? Just £5.99 all inclusive!

To order simply fill in the coupon and send it with your remittance to:
ASP Software, ASP Ltd. 145 Charing Cross Road, London WC2H QEE
Please ensure bafore ordering that your BBC Micro has the 0.1 operating system [ *FX0)

I enclose my cheque/Postal Order/Money Order

{delete as necessary)
m for £...... [payable to ASP Lud]
OR

Debit my Access/Barclaycard [delete as necessary)

Please send me ... tapels) of Froglet

' FROGI.ET

NAME (Mr/Mrs/Miss)
ADDRESS

! Signature

Please use BLOCK CAPITALS and include your postcode.

COMPUTING TODAY MAY 1983




Software: A data base management system A MICRO DATA BASE

Teny Lacy

A MICRO
DATA BASE

The second part of the article on setting up
and retrieving information from a data base.

issue of Computing
Today, ] described a data base
manag s, As

romised w look at the

ol the
w3 AR .‘_"_1
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structurs -
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el il i keyword:
63FD Hex rather thar keyword
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Software: A data base management system

It is called when a record is added
to the data base, and the keyword
does not already exist. A keyword
marker is also inserted. No check
is made for memory space, this is
done by the BASIC program.

USR7: Used by the DISPLAY
KEYWORDS function, it simply
prints ASCII characters from
memory to video, until a keyword
end marker is encountered, and
then returns to BASIC with the
keywerd end address.

USRH4: Is used by the ADD A
RECORD tunction. It inserts the
logical record number into the
index in LSB/MSB form. The data
following the insertion is moved up
to accommodate it and the index
end bytes are adjusted. As with
USR3 no memory check is done.

USR1: There is a ROM routine at
05D9 Hex which takes characters
from the keyboard and places them
into an input bufter. This section
'‘borrows’ that routine and uses it to
get keywords into KBUFF.

MACHINE CODE FILE
This is the file which is

automatically loaded in by the
program and contains the machine
code routines described above. As
mentioned earlier, the use of an
index operated on by machine
code routines allows very fast
access to the data base records.
When | originally wrote the
routines, | attempted to load in the
object file created by an Editor
Assembler via USR8. Complete
failure was the result, they loaded
into memory but extra bytes were
present, they occurred in groups at
about 256 byte intervals.

TYPE IN YOUR DESIRED RECORD, THEN <ENTER>,
TO CORRECT MISTAKES USE ‘< " AND RETYPE

#*%* 32 CHARACTERS MAXIMUM®**

DISC _

Fig. 5. This is the sort of display you will see when running the program.

Where were they coming from?
Well it's obvious now, | menticned
earlier that USR8 loaded exact
sector copies into memary. Well,
tiles containing machine code have
special loader codes added to them
to tell DOS where to put the code
in memory. The Editor Assembler
produces files of this type, and
USR8 was faithfully copying these
codes into memory. | solved the
problem by loading the routines
from an Editor Assembler object
file into memory using DOS LOAD
and then saving them as an ASCII
data file.

This method does need the use
of a monitor with dise [/O functions
to save the data tile, another
method would be to write a short
BASIC program to PEEK the code
and write it into a data file. This
assumes that your DOS will allow
256 byte writes (mine doesn't).

Finally you could modify USRS and
use the modified version to save
the other routines. Remember, this
is a once only operation, after the
file has been saved in the correct
format it will need no further
attention.

FINALLY . ..

[ suggest that you test the USR
routines individually, I wrote small
BASIC tester programs, and a
program to create dummy records
and indexes. | have used the
program on a TRS-80 with two disc
drives and 48K without serious
problems for some weeks now.
However, the only way that you
will get a program that is
absolutely bug-free is to pay a lot
of money, or spend a long time
using it and gradually improving
it,

OATF GETRRG QU CATFE  ;GETS AN INTEGLR FROM BRSIC B15C 22DDEZ LD [PLX) L KEEP TRACE OF WRERL WE ARF
OASA RETARG EQL DASAL  (RLTURNS AL INTLGER TO BRSIC B15F 18D3 IR LOGFS  §GET NEXT RECORD
acog PBUFF  LOL BOOOK 240 BYIL BUFTER DEFINLD AT OFEN | 8161 1l00el  EXIT8 LD DE,KBUFF: FRLTARE TOR FILE CLCSE
63FD ERR EQL LIFDL  (ERROR PROCCLSSING VIA L3 BrSIC Blbd CDikdd CALL 44284 :CLOSE TFL TILE
(MEM TO BL RLSEIVLD FROM bULOUL, ROOK FOR PBUFF Ble7 Cb RET z JEFCY 10 BRSIC IT OR
8100 ORU Bli0n L6868 CIFDL3 Ip ELR +IF NCT, PROCFES TRROR
0024 EBUFF  DLFS 3z PSTRING STURMGE, DCP :
;ll“l.‘ts‘nif oF vse RLTT_NLS""..“.“ l r
1ThIS I5 USRE IT READE DATH FROM DISK AND LOADS 1
1TLE FILE STARTING FROM THL AURESS PASSED RS T1FE i
JARGUMLET, UP TO TIE EKD OF FILE i
$IT 15 SI10RLL AS DAT? STATEMINTS IN TEE CALLING 1TLE RI&T OF TLE FOUTINLS FRL LOIDIC IN BY UFRY MAD
1 PROGRAM AND PCKED IN AT BLN TIME, ;SYART FRCM BLRU. ThL FILE If A DAIA FILE NCT AN OBOFCT
8120 CDTFOA USRE CALL GLTIPG $GE1 LOAD BISE MDRISE yCODE FILF, TLLRL ARF Ni EFBEDDLD CONTROL CLARACTERS
8l23 2iDDBI LD (AUX) (ML SPVE I4 pAND ALL ¥56 BY1ES OF LACH RICORL AL LEED.
126 21008C LD LL,PBUEF:READ DAT? INTO WIRE JCODL DESTINATION IS PROVIDEL BY 9LI CALLING IROGDAM
@lz9 1lo0e1 LD DL, KBLEF:LEL TCOR DEB presnseteL Rt LPITE TO DISK
BLIC 0LOO LD B,0 P LRL=256 tLOADE TC DISK, START ADRLSS IS BI1ART OF INDIX
BL2E CD2444 CALL 44240 JCPEN FILL sELD ADRESS IS CETAINLL FRCM FIRST BYSL OF INLLX
8131 CIFD63 arp MZ,IRR $BASIL'S FRROR TRAF NUT DO jFILESFEC OETAINEL TRCY KEUL'T ARLA
8134 1l100eL LCOPE Lo DE, KBELTE ;FOR RLAD El6B Z10FB2 LERY LU HL, INDEE 5T4P1 TLE SIVE FPOM HERE
8137 CD3edd CALL 44361, jPLAD 256 BY1LS OF DATA Ih BlEE LxDDBL Lo (7LX)  LLySAVL FOR LPDATING
BLIA CLiFDES ar NZ,EHR 3 OK? 5171 210080 LD ki, PELFFMCAVE DAT! KERD TO WTILE
813D EDSBDDEI LD DL, {FLXK) ;GCT LOAD ADRISS Fl74 110081 LD DE , REUFF jUSL KBUFF FOR XD
BL4l 210080 Lb HL, FBUIT ;PPEPPRE FOR ELOCK MOVF BLT7 UGG LD B, 0 JLRL=256
Bl4s 010001 Lp BC, 100K 110 MOVE 250 LYTES Hl79 CDI044 ChRLL 44000 $ILITIALISL FILL
Bl47 EDBG LEIR JMOVE Thili TO LOAD. FOINT BLIC C2FD61 JP HEILLRR LR CR NOT?
Bl49 ZAUCHL LD HL, (EBLFE+12) ;GET ENLING RLCORD $0C. Bl7F EDLSBLUEZ LOOFY Lp DE, (ALX) ;GL1 SCLRCE FOR ELOCK MPOVE
EBl4C ECABOABL LD BC, (KBUFF+10} ;GLT WLXT ROCORD NO, BlE] ZADFuZ LE L, (INDEX}  GET EKD OF SPVL RRIA
Bl50 B7 OF A sFCR SDC HLEE BY OR A ##8 LIUAL, 10 CLEAR CARRY
Bl51 LU4Z gB HL BC  jERN®NItN? B187 EDSZ SBC EL,DE  3NT END YET?
6153 280C JR 2,L51T6 jCLUSE, BACK 10 BASIC 8189 FAE181 ap M,LXITH 7Il DONE LEE B'S EXIT
B155 0lugul L EC,100L jLPDAT: LOAD PCINT 256 BPYTLE UD Bl8C EB LX DE,HI.  jGET MEY FOINTTR INTO HI
Hl56 2ADDE2 L KL, (AUX) i FOR UIDRTL Bl6D 110080 LD DL, FELFF:GLT DESTIMATICH FOR BLOCK MOVE
8158 0% rOD BL,0C  ;UPDATE FOR NIXT BLOCE MOVF B190 010001 LD BC,100K jWI WINT TO MOVL 25€ BYTCS
e ———e i e
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6193
8185
E156
{380
BLYE
BLAL
§lrd
BLAE
BlAE

| BLRA
ELAD
i g1B1
§1m5
BLBE
01BS
31BA
L1BE
Elnp
B1EL

BlCO 2

8icl
Blc2
BiCH
[3Ta]
BlCE
BICT
Elca
ELCA
BICE
B1CF
[13::3
i ElD2
ElD3
Bloe
5105
Blo
BlDE
Blo%
Blln
Bl0C

Bl
Badl
Edkd
L FL
Liay
BEAA

LDBO
110081
CD3C44
CIFDED
2ADDEZ
0loool
%
220DBT
185

CRTFOA
FL2loDae
LbT10000
L3
diure

3

EDSBOFBZ
oF

0le
ol

o5

7B

BL

23
00T
T

BE

g
oual
AF
FUBLGO
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23
160A
DDLS
El

ol
CI0A0A
EDSBDFED
iB

ES

EB
3L
a4
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6B

23

23
EDBO
1B

1B
EDSIDFEZ

BE PP
LRl

LE

Lkl

1B

1E
Lasant ta
lymn

COTFOR
ELSBEFH:
oF

ELIE
PATIT
loGd

LOIP $INTO TEE BUFFER FOR WRITF
LD DE ,FBUFT ;DCRE FOR WRITE

CALL 443CKE  :WRITE WITH VERIPY

JP WE,ERR

LD HL, {AUX) jGET MEMORY FOINTER

Lo BC, 1001 T0 LPDATL FOR TLE NEXT
hDD EL,BE 1250 BYALE PFOVE

LL (ELE) G ELFCR WLXT TIvL

LOCRE JELRE WE CO ROUND TIT MULEERRY
:“""“RI.'CCIRE WO, COURTER
IThIS ROCTIKE CULNTS CCCLRERCES CF A RLCORD KO,
§Ih LSB/MEB FORM AND I AlX=U 1% UDELETES T1IE2
A CLECK IS NADL FOF REDUNCANT KEYWORDS MKD
1TEEY ARE ALFO DELETED. TLE BLCORD ¥NO. 7C DL CCLETED IS
s PASSED AE THE ARG, IN SEE LER CALL, DLLLIL CR NOT 18

yPRSSLLC IN TLE LOWLE EXTE OF ALX
sEeeeiERL

USRS CALL GETARG $GLT RECORD NO. INTO HL
LD I¥,;AUX FOR CRECK LATER
LE I¥, 8 s COUNTER REGISTER
FLEL HL 15MVE POR LATIR
LG UL, INCEX6LT TIBELE 59IRT
INC HI 1MIES TIPST TR BYTIE
KEEFRS  INC HL 1FI%0 KWCHD EED
EHE) A, 0m $I5 IT A CR? (=KWCRD EME}
CF 1L
JE o, KSLARC:UNTIL END OF EWORD
INC ni iBLMP ONTO DYTE AFTER OO
KEXT XOR A 100 WE RINL A EWORL START?
Cr (LE}
J NEZ,INTAE; I NOT TUEN LLE OF IKDOX?
Ing HL ICOLFITH EMCED MIRFER
cr (hL) 338117
JR 2,KSLARC IV 58, TUT PTR TC ERD OF IT
BEL KL FREAT WRE 1T TLEN?
LETAE Lo DL, {INDEX) ;END OFF INDEA?
ik 180 JHOT DLETROY KL
JE HE,LRINE I L LS=LND O INDEX
Por DL 1GET SLEJECT OF SLARCH
FLE +1 $FOR MORL SCARCHING
LD AL $LL)=aL?
cr {1iz) 1GLT LS
InC ML $GEY MR
an 'I:S,..lhnntrr A MATCE SO GIT NEXT O,
LD A,D fRAYRE, S0 GI'T LSE
P (KL}
JR HENEXTLIMOT A MMCH
INC 1% 37 MATCL 50 COLNT IT
HOR y sA=0
cp (1) iDELETE DR NOT
JR a ACTICH:YES S0 DG IT
NERTL INC LL 150 NEXT RLC, WUMPER
IR HLET
EXITZ  FUSH ix 1GFT COUNT RACK TO BPSIC
rop HL
rorp o] 8 170 GET CORRLCT RET FDRR.
JF RETARG
ACTION LC DE, (INCEX) 16T INDEX END
DEC HL T FIRSY BYTE © RIC, NC,
FLEH HL FEME CLRELNT COUNT
EX DE, il $RIGET WPY FQUND FOR SC
EBC HL,O0E  JCALC, DIFFERENCE FOR MOVE
LD B,k iGET HL INTC BC
LD Gl 1FOR BLOCK MUVL
4¢] H,D 16ET DE INTO KL
Lo L,E
INC HL 1GET KL TWO LOCS, LUP
INC HL
LCIR PMOVL THE BYTES
BEC BL $COS LOIR EXITS WITH
DEC DE iDE AT END+Z
LD {INDEX) .DELUPDATE END OF RECORD
PoF HL
FLEH ML P EEEP 1THIS
UEC HL $ PREVIOUS POSITION
LD A,0D  §WAS IT A EWORD EMD?
cP {EL) FCHECK
JR MZ,DONE ;IF HOT
InNC HL INEXT POE,
RET 151 THLEEN CEECE FOR ERD OF INDPX
Le A0 ri=, BLT RETAIN FLRGS
JR WE,EEYDE Ly IT' LAST WoRD TEEN CFLETF
P (L1} JIE TEL NEXT CETRY A KEYWCRD?
Jk HE,DERE RO, &C ALL DONF
InC EL JMAYBL, SN CEECK REXT BYTD
cr (hL) 1CORT TPHLD?
I 2 REYDLL YES SC TH1S RRCPD 18 RECUVDANT
oouL ror IPLETGRE TIL CLRRENT TOSITION
&N sCARRY O
ERYDLL PCF {RL KT CLRREET 1.0C,
TLE
LLe $PCINT TC ERU OF LAET KEWCRD
FuplT  of shL RLEL T0 LOCASE Tht
LEC FESART &F TLE BECURDANT KFYWORD
JF YhL QULY ('S ARE AT TLF START
icp {601 SCLREL FCR KOVE
PLEL AL LLSIINATY FoR povr
OR b ICLLAR CARRY FOR S8C
LL KL, (INCEX) t1NL CF YAELE
sSLE LL,DE $GLY DISTINCD 0 LED TOR BOVE
LE Bl b IETO Lk
ir C.L FOR HOWL
INC BL iLATRA MUVE BIEDID Ik CASE
INC B $LAST KEYRCPD IS DYLFTID
P L FDLST. FOR PLOCE POVE
rLEn kil iETR CLRRENT LOCATICH
| Brys bE R PIIGET WEY ROLMD
LEOIR sPILL IH TLE GAT
BEC o FPOINT 10 1AFY BYTI
il H ol PRSI ] 5
LL [INDEX) DL IECORD TLL CEMNCGE
JE COME
CLL LA TN Qb Rnl.il‘ll
PREE KLET ROLTIAL PETLELS WINL TLE RECORD. NG POINTEC
$10 DY 'THE LAWIRY FRG. OR 0 I3 -RY LLU OF INDTX OR

10 I A FEYWORD MAREER IS
1RLIE I8 LSRL

LECULLIERILE

LEPD CALL GLIARG. ;M7 LOCATICN IEYC LI
Li LL, {IKDks) jFOR EKD CIECK
HEY R
o F C,GLINLEGLT TLL RECORL NO
LU kL,S Tl A1 EKD
JF LXTTE JRITLEN TO0 BFEIC

*
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BZdC HL GETHLM LD L, (kL) hSH
s24p 23 INC ML
d24E Sb Lb D, (BL) LEB
HedF LB kX DE, KL sBLET BE IN WL TC PRES TO BASIC
BZLU CIAOA LXITC JP RLTAMT :FASS IT BACK
preasade Ry OF USLL
11kt NEXT ROLIINE SEMRCHES TEE INDEX FOR A KEYWORD
HAKED RETURNS WITF KM ARG POINTING TC TIT TIRST
PRECORE NO. AFTER IT CR U IF IT CAMNOT FIND R MATCE
$ROLTIRE STIRTS ELRRCKFING FROF ThE LOCATION PRESED
$BY TLL LER ARG, TIIE IS UER 2
5253 CLIFQA.  LSRZ CALL GETARG JCIT LOC. 70 S7TART SEPRCE
8250 LDSBDFE2 REYEND LD DF , LINDEX) : CHECK FOR TABLF END
8Z5A DF KEY RS 18y TERD?
8258 3024 IR NO,NFENLT 1¥YLE S0 FIRISH
5D AF XOR A ih=l
B25E BL CF [{1 8] PETART OF KIYWORD?
BZ5F 23 INC hi
B260 20FH JH KZ,KEY ;HO B¢ TRY BEXT
BZEL BE cp {KL) PMAYEL
B2b3 0F3 hid HI, KLY jTALSL ALRRM?
8265 ES FLEL KL 1GOT CNE
8266 23 e nL $CHECK FOR MATCH
8267 110081 LD 0L, KBUFF jWCRD TO BE FOUKD IS IN HERE
B26A 1A KL¥CRE LD A, IDE)} ;CHECK BY1L BY BYTE
8268 FEOD cp (TN JEMD OF TARGET WCRD?
B26D 2B0A JR Z,G0TIT
B26F BE cp (kL)
BIT0 2803 JR Z,MAYBE (UNTIL ThE END OF THE WORD
8272 E1 FOF HL i80, SC CARRY ON LOOKING
%273 1BEL aR KEYFRD
8275 11 MAYBE IKC DE
8276 23 INC HL
8477 18F1 JR KEYCHE
8279 E1 GoITT FOP HL PWE DOR'T NIED IT HOW
827h BL FOINT cr (11 %] i A=0DI GET L1 TC FRD OF
8278 13 InC KL +KEYWOERED I INDTY
§27C 20FC JR HI POINT AT END ¥ETI?
§27E C3I9AGA LwD2 JaF BETARC j1L1sTIPST REC N0, IFTER KEY
s28l 210000 wFEXIT LU ML .0 1TFSE € BACKE 10 BAFIC
BaEd 18Fy JR END2
preeetLND OF ROUTIH
$TLE NEXT ROLTINE ADDE A KEYRCRD 10 TLE END OF THE
rINLEX AND ADJUSTE TLE INDIX END BY1ES
ITEIE 15 LEP3
BIt6 ZADFEL  LER3 LI IIL {INGEX) pFIUD LRL
G289 23 T
#2EA 3C0G Lk {:I L)% §PLT IN b XEYMORD HARRERD
BZbC 23 INC
Babbh 300 LD u L}, 0 JEYSE PRIT
B2bF 23 Inc
bes0 LB EX DL YL JLET UILE IL AS BOLRECL,CL 18 DFET
G251 iludel LD h:.,.!.-:hl..:r:nf.u BOLTLL =LUFTER
B2%4 3LUD LL A.00%  CiFGRENC CLICE
BaS¢ BL LLor3d. p EL} jLLLCE TOR LNE
Bi%T ELAL Lp1 IOVL A BYTI
8299 2UFE JR HZ,LOCT3 $GLT
w290 ip prL 13 pERD PIA TU B
B29L EDSIDFEe LD PIKLLE) O WPDATE END PIR
B2hO C% i
pemsesNE D OF ROUTEINE
1ThIE ROLTINE PRINTS ASLII CIRE YL VINFC PROM LOCATICN
PLASELL BY Afu UNTIL AN QDL IE phectisearp
SWALLL RLILRIFD I8 T1L ACREES OF THE OCK
B2Rl COTFGA LERT CALL CCTATG GL1 LOC. IN kI
Bihd TL IRC LD A; (FLY (COMTTRTE TET0 &
BxAS FLOD cr Loy 1CE~
B2AT CLYRGN I i 00 Bk 11 0Dt
Gzl» COzA03 ChLL GIahE FOLTRLA TO LrvIe:
WZmD 23 IKC H PO NEXY €Ly
HaihL 1dF4 Jk NG 1C0 LT 1%
pALE MLAT FOLTINF ACES A RFLLRD NULMIER IFUNECIATLY
PEGLLOKIRG 51 FORSS FLIRSID 10 BY THLE MBGUMENT PrSSED
FERON LFEIU, ANE UPDATTE 1LE ENL OF ILDEX BYTES
1L RECCRD MO, 10 EL IKEETALL IG CEIRINLICFROM FUX
FIEIS I8 LEE 4
bBaLib LiEit4 CALL GLIARG  rul Y LCCRTICN
L2D3 NET 10N NG PIRVICLLAR RLASON
BaL4 L3 PL, KL 10X SBL LATLR
BiBo ir L, [INLLX) 1B 50 G ¥ALLE
biBb 1 L
b2B9 Int K
B2Wi, i ic [Enol ) UL L OATE
LaLo Uk A fCLLAR CARRY TOR LBC
B2bL gEC HL,DE i LL=UE
LiC0 Lr B K fLLY MANY BYILE INTO DC
Lanl LG Eili
Bat2 2 Lo EL, (INLEXR)
B2Ch ip (Y $GLT. DEST (»HLV INDEX END)
BICE 1D EiL; thICL+LOV BYILS
B2C7 BT HL FIENL THO BYTES T
H2CH 3 DLC KL
Bicy LODR JMONT EYIES UF S0
E2CE Lx DL,I'L ;DL PCINTS TO INSERT POSITION
B2CC LBSCDULZ LD DE, [PLX) t PUT IN NE¥ PECORD KO,
L2b0 73 Le (LY F
BaDl 23 IRG EL
8202 72 Lo (kL) .0
B2D3 C% i e ) BET FHOTHING TO PASS BACK
persswwsspEND OF ROLTINE
FROLTINE GLTE A 32 BYTE MAXIMUM LENGTH STRING IKTO KBUFF
BID4 10081 LERL Lo HLKBUFE; POINT TO IT
B2DT 0620 Lo B, 32 FMAX STRING LENGTH
8ibS CDDSOY EALL usbYY pCET THL Chite IN
B2DC C9 ERDLL RL1 PEACK 10 LILIC
§ewesssINT OF DOLSILLE
SEUFFLE RRLIG MLZS
UOG AL DLFE i iTOR PASSING LKTRE LTR FLRAMETERS
JCALTION] MUZT NOT B A DIFB O
sSINMCE L3NG USIS THIS LOC, DURING
1%LE LOAD OF TRE OTLER ncr.-rmr
17 CEFL WOLLD OVERNWRITE CONTERTS
PRITL Yo
LasbF b INDLE  BITT a PSLLRT OF INDCK TAPLD
wuGu LKL
LUCLL TUTAL ERRCGRS

Listin
data

2. Assembly code listing for the
ase management program.
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THE HEN UHO INUVENTED HME WERE

CLEVER ERNOUGH TO MRKE ME THIHNK
IN "FORTH" (IT 'S 1@ TIMES FRASTER
RHND 4 T IME MORE COMPARACT THAN
"BRSIC

YET THEY "RE DUME ENOUGH TO SELL
ME FOR £89.95S!

Albwasser and Steven
& men who invented the
Jupiter Ac

After years of designing micro- Jd
computers that use BASIC (both men  f
played a major rn'r- n creating the
ZX, Spectrum), oned it in
favour of FO

FORTH is just as easy to learr !
as BASIC. Yet it's a faster, more
compact and more red
.-]":l:_l;mj.]l"‘_i"-a[(-.“]u.’.‘iT ) I5ts
and professional programmers ot}
alike prefer

So the Jupiter Ace

the only micro

computer you can buy that is designed around Technical Information Cassette
FORTH Hardware Programs and data in compac

of accidentall Z80A;BK ROM; 3K RAM may be saved, v

i way through and ! ng ape files are nam
t all over again (a i nJJl]I[: -\jﬂ-ml ‘ Keyboard lape files 1ar
: '-Jﬂ MY 3 SROr AUt v 40 moving keys; auto repeat; Caps Lock Expansmn Port
The Jupiter Ace’s cor ar = 1(
1ain
Screen S

data -1!1:1 o
memaory pr_‘-‘ ipherals
Editor

Allows complete
F_‘l Fams

24 line flicker- free
t characters

Memory mapped 32
display upper and lower case asc

Graphics

High resolution 256 x 192 pixel user defined
characters

Sound Ple: ase sen d
Internal fow saker may be programmed for lupiter
entire audi ctrum Cambric

!

iting and listing of compiled

heque

pN ol

‘ Jupiter Ace microcompute
Tick here OuU require eceipt

MName

‘ H‘{lew ‘

012 0183




Multi-User
Microcomt

Tandy TRS-80 Model 16 Computer
Our Most Advanced Microcomputer

The TRS-80 Model 16 is capable of 512K internal RAM
and 2'/2 megabytes of disk storage. It has a 32/16-bit
microprocessor for greatly increased speed and larger
amounts of internal memory to allow more complex
tasks to be accomplished with ease! In addition to the
32/16-bit main processor, the Model 16 incorporates -
the Z-80 to maximise 16-bit operations. Dual Processor
design permits Model 16 to use Model Il software. The
Model 16 features all new thin line double-sided, double-
density 8-inch disk drives. Model 16 is so powerful that
three people can use it at the same time - just add two
low cost terminals. (Reqguires hard disk 384K Memory
and Xenix O.S. for Multi-User).

Dual Processor Design

A second processor, a Z-80A, handles “housekeeping”
chores and frees the main CPU to take full advantge of
its speed and memory.

This also means that the model 16 can run software
designed for our highly-respected TRS-80 Model Il
business computer. It also allows present Model Il
owners to upgrade to 16/32 bit processing - without
losing any investment in software

The Model 16 begins as a single drive (1.25 megabyte),
128K RAM configuration. Cat. No. 26-6001 price £4299.00
inc. V.A.T

TRS-80 " Video Data Terminal

Ideal for our multi-user Model 16, or with a modem use it
to time share with information networks. Compatible
with TeleVideo, Lear Siegler ADM-5, ADDS 25 and
Hazeltine 1410 terminals. EEPROM retains the
protocol when power is off. Features user
programmable keys, repeating keys, electronic bell and
more.(Cat. no. 26-6050 - £699.00).

Find out more about the revolutionary TRS-80 Model 16
at the Tandy Computer Centre, store or participating
Dealer near you - today! e

Tandy

Eend For Your FREE 1983 TRS-80
RSC-8 Computer Catalogue

| Name .. _ R T AR |

| Address ... : P P e R R |

Computer Marketing, Tandy Corporation (Branch UK}, Tameway Tower, |
Bridge Street, Walsall, West Midlands. WS1 1LA oT7




Although the NewBrain is conceived as a total
system, the unexpanded Processor itself has a great
deal to offer It is available in two forms: Model AD,
shown below,witha built-in linedisplay,and Model A,
without the line display Both models can operate
with a monitor or a television set

MEMORY

o 24K bytes of ROM;

o 32 bytes of RAM, at least 28K of which is available
to the user

THE SCREEN DISPLAY

o 40 or 80 characters to the line - without affecting
the 28K bytes of RAM at your disposal;

o 24 or 30 lines to the screen;

o well-formed characters, with true descenders;

o a full European character set;

o normal or reverse video, high resolution graphics
on screen of controllable size, 256, 320, 512 or 640
horizontal resolution by 250 vertical lines;

o a facility to set up a “page” of up to 255 lines, with
the screen actingasa "window” to display it;

o ability to maintain several such pages simultane-

ously and to switch rapidly between them;

o text may be used on graphics screenaswellas on
parts of the video screen not used by graphics.

CHARACTER SET

o 512 characters, including the full ASCl set, all
European accented characters, Greekand graphics
symbals.

GRAPHICS

o 20 powerful graphics commands;
o all text characters usable on the graphics screen;
o variable-sized graphics screen, with the rest of the
screen available for text - for versatility and to save
memory.

* “CR/MS A REGISTERED TRADE MARK OF DIGITAL RESEARCH ING

B el

SOFTWARE
Enhanced ANSI BASIC; screen editor (32
commands); mathematics package (10 S|gn|f|cant
figures); graphics commands.

o a veryfriendly screen editor - a delight to useand
readily adapted to text processing;

o arithmetic to 10 significant figures,

o very controllable output formatting of numbers -
invaluable for accounting, statistics, and scientific
applications;

o a powerful, much enhanced BASIC;

o a very flexible operating system, which allows any
data stream to be opened to any device.
INTERFACES

o two tape cassette ports built into theprocessor unit;
o a built-in printer interface;

o abuilt-incommunications interface (V24 /RS232);
o avideo monitor interface;

o a [V interface;

o an expansion interface for NewBrain system
expansion modules.

KEYBOARD

o standard typewriter pitch, action, layout and size,
with editing control and graphics keys.

- - "Bl B B B O

You can get everythingin the box on the




lfyou understand thefactsand figureson
theleftyou'llsoon realisethat NewBrainhasto
be one of the most powerful micros around.

However, if you find the box on the left a
little hard to follow; don't worry,

We've got over 120 dealers nationwide
who've got all the answers at their fingertips.

Either way you'll discover that NewBrain
isthe kind of micro that will stop the
competition gettinga look in.

At £269 it starts off with twice as much
memory as most of its competitors and can
expand to over thirty times that amount So
there's no chance of being left behind in the
micro race.

It comes with a very powerful language
(enhanced ANSI BASIC) and itll take CP/M;
so itll work on the same system as similar big
business micros, givingyouthecapacitytouse
an almost limitless variety of tried and tested
software.

But most of all NewBrain is a machine
that can expand.

Its designed to take disks, printers and
memory expansionmodules (upto2Mbytes)
plusanythingelseyou'd expecta professional | soewmer,
business micro to handle. oamwGToN

So, whether you understand the box b
ontheleft or not, pay avisitto someone inthe
know on the right

Theyllanswer all your questionsand give
you a full demonstration,

Grundy Business Systems Ltd, Grundy House,
Somerset Road, Teddington.

DEALER NETWORK

GLOUCESTER

MILEQLIF COMPUTERS (0452 413010

TYPEWRITER CEN qr_
BWSSI’UR'I‘FMD ;

KIDDERMINSTER
MICRCL MART 11862, 142142
m«astm

mmmunr :
GHT DATA SERVCES LTE

LB MICRD (0895 57008

.., WALTON ON THAMES
PG 0. -t-‘-
HEY COMPUTER CENTRES LTD

ummssanomu )

MICH '|I COMPITER SYSTEMS

left from anyone in the box on the right.



Opinion: Readers’ Letters

PRINTOUT

I found Henry Budgett's article on
PEEK and POKE in the January
issue very interesting and useful.
However, the programs presenfed
therein could not be run on a
Tangerine system without slight
modifications. Besides several
obvious changes that are needed,
there are a couple of hidden ones
I would like to point out.

(1) In Listing 1, line 100 (and
similar lines in other listings)
should change to read:

188 FOR I=SP+(LL*(PL-=1)}) TO
SP+(LL*PL}~-1

otherwise a number would be
POKEd into location Hex 0400,
which happens to be where the
BASIC program storage starts. The
effect is that the program can only
be run once. The subsequent RUN
commands are responded by the
system with the message PSYNTAX
ERROR.

(2) In Listing 2, line 50 is
better changed fo read:

58 POKE SP+INT(S511*RND{1)+1),187

to avoid the possibility as
explained above.

Both of the above make the
point that one should watch out
when using PEEK and POKE.

(3) In Listing 4, the ball seems
to come out from inside the wall,
leaving a nole in the wall To get
rid of this, amend line 140 (also in
Listing 5) fo:

148 OP=5P+((LL*PL)/2)+1

According to the Tangerine
manual, the GET command is used
to receive a single character from
the keyboard without displaying it
on the screen. However, [ found
on my Tangerine micro that it did
put the character on display. It
seemed impossible to run the
program in Listing 5 since when
the bottom line became filled, the
whole screen scrolled up one line,
thus spoiling the picture. Could
anyone please tell me how to get
around this problem?

Yours faithfully,
C Y Fung
Hong Kong

Dear Cin,

Your review of the Sharp PC- 1500
(July 1982) states that PEEK and
POKE are not available in PC- 1500
BASIC but this is incorrect; both
commands ae supported. POKE
has been implemented in the form
POKE location, value {,value)
(,value). .. which allows alteration
of up to 37 consecutive locations
in memory with one instruction.
For example, POKE 30976,7,0,9.8
will set bytes 30976 — 30979 (the
first four bytes of variable A) equal
to 7,09 and 8 respectively.

Five further commands can be
found by inspecting the BASIC
keyword table. They are PEEK #
POKE # CALL, OPN and
P (P followed by four
spaces). PEEK # and POKE #
operate similarly to their
counterparts but address an
entirely different area of memory,
which has not yet been explored. [
am still experimenting with CALL,
while the purpose of OFN and
P_______ remains obscure.

I am investigating the internal
workings of the PC- 1500 and
would like to communicate with
anyone working on the same
project.

Yours faithfully,

N E Westman

PO Box 375
Pretoria

000!

Rep. of South Africa

PS Mr Ruston (who reviewed the
PC-1500) mentions that ON ERROR
GOTO is of questionable
usefulness as implemented. Quite
so. However, PEEK 30875 will
provide a running program with
the error number, while bytes
30900 and 30901 indicate the line
in which the error occurred.

While looking over the article on
Pascal, I thought to try the BASIC
biorhythms program on my Dragon
32. I found it necessary to type in
an additional line at the start
reserving 3K of memory, or else I
would get the message:

?0S IN LINE 200

&8

For the benefit of any other first-
timers, I would add that the
change is as follows:

15 CLEAR 3000

The CLEAR is typed in lettér by
letter.

Yours faithfully,
Barry Gowland
Gaston

Reference Don Thomasson's article
‘PEEKing the Spectrum’,

It is easy to get SCREENS to
recognise a UDG by POKE
23606,88 : POKFE 23607 254. Then
follow with your search routine, eg
If SCREENS (x,y) = CHR$ 32
Then . . . , and finally POKE
23606, 0 : POKFE 23607 60. (If this
is NOT done then on return to
printing you will get a wierd set of
graphics as the chars. position has
been moved). CHRS$ 32 will be the
first UDG, 33 the second and so

on,

Yours faithfully,
B G Cornhill
Aylesbury

With reference to the March issue
and the Atari BASIC inferpreter
feature. It is standard practice in
computer magazines fo print
programs only from first copy
printout from a working program.
It is therefore very annoying to
find in the program on page 52
that: Line 20170: the first '+'
should be an ' * and Line 20120 is
really ‘20210

These errors fook me over two
hours to find once I had typed in
the program!

I dare say that a very large
number of your readers will be
unable to track down the first error
(which is not obvious just by
read:'ng; the program).

Yours faithfully,
C @ Friston

Epsom

{* Humblest apologies for the
errors, but | must peoint out a
couple of facts regarding the
publication of computer listings in
a magazine. Yours truly would love
to be able to merely print the
original listing but it is no mean
teat! Firstly, not all printers
praduce clear enough copy for
direct reproduction, the colour of
the paper and of the print seriocusly
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adding to the problem. Then
again, the paper and print widths
vary greatly and some printers
can't cope with some graphics
characters!

Needless to say if we can
directly reproduce the author's
griginal listing so that you can
actually read it, we will do so.
Hewever on the many occasions
when this is not possible we re-set
the listing ourselves and proof it as
carefully as possible against the
original. Do I not hear the old
adage 'To err is human. . ."? Ed. ")

i

Computing Today. besides being
merely a personal computing
magazine, is fo my colleagues and
I the British personal computing
market showroom, and for some
manufacturers, the only one.

As such, I'd be grateful if you
would consider the following
requests.

1) When introducing new PCs, like
the Commodore 64, Oric 1 efc,
information about colour graphics
Is somefimes vague. Why not show
one good coloured photograph of
the computer screen, exhibiting
resolution, number of colours
simultaneously available on the
screen etc. Since the Computing
Today cover is coloured anyway,
it looks like it could be done upon
it without extra cost.

2) An important feature of a micro
is the bus line's availability for
user special applications. If you
could just specify the appropriate
slot, application preparations
could be started while the
computer is still 'coming soon’,

3) My letters to some advertisers
and fo some addresses given in
Business News’ were not
responded to. I realise that it is
difficult and expensive fo
correspond with a small potential
customer overseas, but if ads
could just give rates for such an
overseas service I'm sure they
would gain a lot of new small
customers: I know that many
Israelis (at least) upon coming
back from a visit in Great Britain
would like to bring home a
predecided small computer,
especially if not represented in
Israel, not to mention mail orders.

Yours faithfully,
Guiora Sokolovsky
Israel

It was refreshing to read the
January issue and find at last, a
magazine which is prepared fo

PRINTOUT

devofe some space fo promofe
Pascal.

Like the author, I was strongly
in favour of BASIC and had
nothing but criticism for Pascal in
the learning stages and very
nearly abandoned it. However,
having mastered the language, I
think it deserves its place as the
rightful successor to BASIC.

I would not like to upset your
author by describing BASIC as a
rotten language. In its day, it was
a major breakthrough, but
computer technology is a fast
moving field both in hardware and
software and there can be no
doubt that Pascal is a far superior
language with the advantage of
hindsight of the shortcomings of ils
predecessors, One might very well
ask the gquestion as to whether the
diehard BASIC fans who are
desperately fighting to save the
language from @ natural and
timely death would be prepared to
be travelling about in a Model 'T"
Ford which was itself a major
breakthrough in its time.

BASIC, the pioneer of high
level language, is now an
anachronism. It is messy to use,
has limited scope for meaningful
variables and requires heavy
documentation and/or memory
penalty for REM (arks) if a
stranger is to be able to read it.

Written as a teaching
language, Pascal illustrates how
well structured programs should
be written and all but prohibits
sloppily written ones. I hope many
of your readers will take the
trouble to go more deeply into it
and increase the circle of its
adherents.

Yours faithfully,
P H Sidwell
Singapore

Regards on your article in the
September 1981 issue of
Computing Today by D S Peckeft
on a football pools prediction
program. I have been running this
program since Xmas 1982 on a 16K
TRS-80 saving data by tape. Now [
have a 48K with two disc drives.
As yet I have not been able (I'm a
novice computerist) to convert it
successfully to run on disc.

If you could help me in any way [
would be most grateful.

Yours faithfully,
Ray Hardy
New Zealand

(* Come on now, I'm sure someone
out there has overcome this and
can help cut. Ed. ")

With reference to an omission in
my letter published in the
February 1983 edition of
Computing Today, I would
confirm that it is necessary fo
POKE 5632 0 to ensure successful
running of the modified Large
Screen’ program.

This is best achieved by
modifying the new line 10 fo read:

18 POKE 5632,08;:POKE 44,22:RUN

which sets the new start of BASIC,
sets the first byte to zero, then
runs the original program now
stored at the new start of BASIC.

Further also to that letter in
February, the method outlined for
moving the start of BASIC has
proved most useful in several other
applications, particularly in the
use of defined characters.

As these can be used in RAM
starting af locations 4096, 5120,
6144 or 7168, it is necessary to
raise the start of BASIC above one
of these addresses fo use this
facility. Since the 16K screen is
located at 4096 — 4601, and
normal BASIC starts at 4608 then
user defined characters could start
at 5120 A one line program to
relocate BASIC is needed:

18 POKE 6144,0:POKE 44,22:RUN

and this requires bytes 4608 —
4631 leaving bytes 4632 — 5119
available for any machine code
routines you may wish to use. If
the first character set located at
32768 — 3379! is now copied info
RAM at 5120 — 6143, this can be
modified to user defined
characters as explained in your
articles in the January and
February editions of Computing
Today. or in VIC Revealed. Bytes
6144 — 24575 are now available
for BASIC etc (18432 bytes), is
loaded as described in my
February letter, and runs by
RUNning line 10 above after
normal loading.

When this configuration of
program is SAVEd (after a POKE
44 18 operafion), the RAM is
SAVEd from 4608 fo the top of
BASIC defined by the program
starting at 6144, so that any
machine code or defined graphics

between

4632 and 6143 are also SAVEd.
These are also resfored fo the
same bytes when a program is
LOADed, so that once RUN and
established, the DATA statements,
READ and POKE operations, and
any character modifying lines can
be deleted from the program,
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PRINTOUT

before SAVEing, and when
LOADed and RUN, the start is
immediafe as graphics and
machine code are already
available.

Unlike the 'Large Screen’
editor program, line 10 is not
overwritten and can be recovered
at any time by POKE 44, 18. Note,
this should always be done before
saving.

To use the modified character
set located between 5129 and
6143, you must POKE 36869, 205
and not the normal POKE
36869 253, This is because the
other part of the Video Address
contained in byfe 36869 changes
from 240 to 192 when a 16K RAM
expansion is added.

If the nominal 488 bytes of
RAM is not enough for your
machine code requirements, or a
larger character set is required,
then the one line starter program
(line 10) can be modified as
follows to give different locations:
5120
5376
5632

1d POKE 5120,0:POKE 44,28:RUN
12 POKE 5376,8:POKE 44,21:RUN
1?2 POKE 5632,8:POKE 44,22:RUN

a new start is available every 256
bytes, POKE the starting byte to

zero, and POKE location 44 to the
start byte number divided by 256.

6144
7168

1@ POKE 6144,8:POKE 44,24:RUN
14 POKE 7168,0:POKE 44,28:RUN

I hope this may be of interest to
yourselves and other VIC-20 users
who have expanded their
machines.

Yours faithfully,
E H Cheers.
Great Haywood

1 am writing as a postscript to the
Spring 1983 issue of Personal
Software. Having written a
number of articles in that issue, [
have been checking it through to
see If there were any mistakes in
the articles as printed. In fact, I
have found three and [ thought
that your readers should be
informed of them as soon as
possible.

The first mistake is one
introduced by the publishers of the
magazine. In the Hints and Tips
article on page 70, section 5 refers
to the table of negative INKEY
values given on page 275 of the
User Guide. It was supposed fo
have been reproduced in the
article, but was unfortunately
omitted. The second and third
mistakes are ones for which I must
take responsibility. The former of
these two is on page 69 of the
same Hints and Tips article, and

occurs in the listing of the
Bugpatch program. The memory
location jumped to in line 190
should be &F521 and &F21. So
line 190 should read:

190 FIX1 PHA:JSR &F521:PLA:RTS

The third mistake is in the second
section of the Memory Saver |
article on page 66, entitled A
change of range. For the method
described to work, the numbers to
be stored in one byte must satisfy
the condition that only one of them
can be non-zero at a time,
although the non-zero number can
be any one of them.

To illustrate the method let us
take a specific example where we
have a series of values for eight
numbers, which satisfy the
condition that only one number in
each set of eight values will be
non-zero. Further, suppose that
the value of each number is zero
of a positive integer less than 32
(256/8=32), then we can store the
required information we need to
store, one is the number (from 1 to
8) of the non-zero element, and
the second is the value (from O to
31) of that element.

The number to be placed in
the byte is calculated as follows:
suppose it is the fifth element that
Enon—zem and that its value is 17

en:

byte = (32x 5) + 17 = 177

To retrieve the encoded
information we need to use the
functions DIV (integer division)
and MOD (remainder after integer
division):
non-zero element number

= byte DIV 32

= 177 DIV 32

=5
element value

= byte MOD 32

= ﬁ '4;? MOD 32

If you wish to pack more than one
number into a byte, but they could
all be non-zero at the same time,
then other methods can be used
but, again, specific conditions
have to be met.

Each of the eight bits in a byte
can be used fo store a number that
can only take two values. The
values do not have to be O and 1,
since encoding and decoding
routines can transform the actual
numbers in 0 and I, and back
again, before and after packing
them into the byte. Similarly, one
byte can store four numbers, each
of which can take only four values,
or, indeed, two numbers, each of
which can take only 16 values.

If your readers wish to pursue
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this fopic further, there are two
useful articles on it by lan
Birnbaum in the magazine Acorn
User, pages 16 and 17 of the
December 1982 issue and pages 15
and 16 of the March 1983 issue.

I apologise to your readers for
the above mistakes (and to Richard
Russell for inadvertent error in his
Bugpatch program) and I hope
that they have not been
inconvenienced by them.

Yours faithfully
Ian Nicholls
Kidderminster

Please display this letter in your
publication.

Dear Sinclair Spectrum owner,
This announcement is
IMPORTANT and URGENT.

You have recently received a
Sinclair ZX Spectrum computer,
with a power supply (mains
adapior) included in the package.
Unfortunately, we believe that a
batch of adaptors from one of our
suppliers is faulty, and in certain
circumstances might conceivably
be dangerous in use. The
possibility of danger is remote, but
we naturally want fo be sure that
your system is in perfect condition
throughout, and we therefore must
replace your power supply.

If your Spectrum was
despaiched to you since 1 January
1983, please check your power
supply now. If, and only if, the
lead between the power supply
and your Spectrum is black with a
white stripe, then:

1. Switch off at the mains,
disconnect your system, and take
the plug off your power supply.

2. Pack your power supply,
enclosing the replacement request
and send it fo: Sinclair Research
Ltd, Unit F, Broad Lane,
Cottenham, Cambs, CB4 45W.

We will send you a
replacement power supply as soon
as possible.

You can be assured that your
replacement will be treated as top
priority: no power supplies will be
delivered anywhere else until the
replacement programme is
completed. Your replacement
should arrive in a very few days,
but please accept our apologies
for any inconvenience or delay.

May we emphasise that only
those power supplies with a white
stripe on the lead are affected.
Your Spectrum computer is
perfectly safe.

Yours sincerely,
Clive Sinclair
Cambridge
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| h% Do you own a computor? — Thinking of getting one? — or are you justinterested in computors?
| é@\sﬁ-qq WHICHEVER CATEGORY YOU COME UNDER — THIS OFFER IS FOR YOU
D' N
Oy DO YOU SINCERELY WANT TO BE RICH?

Let me first of all 1ell you a little aboul mysell. | am
52 years of age and | am placing this advertise-
mefd at a time thal s near 10 my contemplated
retirement. | wish retirement inorder that | can find
fime to commence wiling my second book, mare
of this later

Are wou unemployed?—maybe recently made
redundant?—or aré you just feg up with your work
and need a change?—than why not BECOME
YOUR OWN BOSS and siart making some
REAL MONEY for YOURSELF

CHANGE YOUR WHOLE LIFESTYLE

THIS WiLL BE THE SUCCESS STORY, alnof only
1983—BUT OF ALL TIME

Let me tell you=—it is nol 50 very long agathat | was
BROKE. yes completely and ulterly BROKE. The
Bank Manager would nol even see me (o a loan
let alone grant me one, and | was paying ofl my
debts by small instaiments to avoid Courd Action
for Recovery or even Bankrupicy.

We ware renting a very small, very old house
(since demolished) paying al that tme 10/-
weakly rent—this sum we had 1o literally ‘scrape’
logether each week

We did have (| say did have] an old ‘banger’ of a
car, for which | had originally paid £140 on Hira
Purchase.

One day along came the Hire Purchase Comparny
Representafive 10 repossess the cai—as | then
owed them two monthly rentals of £9 each (that
was the amount ol the monthly rental)—so that
was the end ol the car and the money paid an it—
all lost

| knew then that | had 10 do something aboul this
lernble state of affars—I KNEWI1COQULD DOIT
| had been ‘working on’ an idea that | had held
SECHET lor many, many years

Remember—| WAS BROKE—in fact, somehow |
managed o save the sum of TWO POUNDS (£2)
assisted by my wile who had such great faith in
me, however just this two pounds to commence—
| have never |[ocked back sinceand |have comea
viry, vary long way, believe me

| NOW HAVE THREE CARS,

| HAVE A LUXURY HOME and bullders have
recaently completed an exiension for me, guite
costly of course, it 15 worth a SIX FIGURE SUM
{£100,000) 1o me now, or il you preter Amearican
Dollars, about $189,000

My wile, our daughter and mysell live. very, very
comfortably—TO SAY THE LEAST, surely this
you now realise.

To give you just Iwo recent examples of my
weekly payments into my bank account, WORK.
ING PART TIME ONLY REMEMBER—

They were £3649—THREE THOUSAND, Six
HUNDRED AND FORTY-NINE POUNDS, orif you
prefer ot in American Dollars, aboul $6.896

The secand one for €1 836—0ONE THOUSAND,
EIGHT HUNDRED AND THIRTY-SIX POUNDS,
again if you preter it in American Dollars, aboul
§3470

Procfed this paper

Remember, THESE ARE JUST TWO RECGENT
WEEKS AS EXAMPLES FOR YOLU, working only
PART TIME, now are you interested?

This advertisemant has been written lor YOU—
YO can decide which is best for you—1o be
broke or to HAVE MONEY—YOU DECIDE. you

WOULD YOU LIKE TO MAKE SOME REAL MONEY
JUST WORKING WHEN YOU FEEL LIKE IT

Itis a very TRUE saying—"More than half of the People in the World are Asleep"—il is the

rest who make the REAL MONEY

have my MONEY REFUND INCLUDED of course,
There are ONLY TWO KINDS OF PEOPLE IN
THIS WORLD—Those who say it can’l be done—
AND THOSE WHO DO IT—like Myselt and now,
very shonly YOU.

The book | sell is NOT a book ol ideas, whereby
you have 10 'sort oul’ and secure your own aven-
tual business ideas—It is NOTHING LIKE THAT—
It details ONE BUSINESS ONLY at which |'ve suc-
ceaded and at which you will now. succeed—il
trains you lor this ONE BUSINESS ONLY, there is
NOTHING ELSE

| knew what | wanted, when | was down and out—
al that time NO ONE WAS INTERESTED IN MY
PROBLEMS, this is natural of course—do you
know what you wam? If it is the ROAD TO RICHES
and you SINCERELY wish it, this is far you
Protect your future and your self respect, whilst at
the same time protecting your Family in the fulure
—START MAKING SOME REAL MONEY FOR
YOURSELF and STOP DREAMING abou! it. I've
known absolute poverty, been right down, on the
Moo, it s not very nice—bul | DID NOT INTEND
T REMAIN THERE—compare that position with
what | have loday—apan from my income-—
THREE CARS—LUXURY HOME—and, Oh Dear
50 much more than words can ever 1ell you

| made all the mistakes, discoverad all the pitfalis
along the way—and | paid for them—none of
these will befall you, as you have MY BOOK 1o
guide you and 1o rain you.

Operate entirely from your own Home. No
telephone is necessary. Mo car is necessary, No
knocking on doors to sell. Operate solely by post
Every man and woman is a potential customear for
you

Within THREE WEEKS ol my commencing on my
own, in 1his business, | can lell you—

| HAD PAID OFF ALMOST ALL OF MY DEBTS
AND BOUGHT A CAR, yes within the first
THREE WEEKS.

¥OU can decide how big you wish to become, it
was my intention never to get loo large, so | simply
‘cut down’ and worked only part time, enjoying life
1o the fulland the rest of the ime doing whatever |
WISHED TO DO, no maller what it was—
Famastic—yes, BUT TRUE.

| make my offer at this time, 1o enable me to secure
mare e 10 write my. second book, i will lake me
at least 12-18 months, but when it is published it
will prove to e a sensalion, béleve me.

It is my intention to pass on the SECRET OF
MAKING MOMNEY fo YOU, | KNOW you are
already very anxious to leam about il Evenif you
are at preseni employed, you will commence part
ime, you will g0on be presenting your nolice to
your present  employer—TO WORK  FOR
YOURSELF—remamber my cwn first three weeks

STOP PRESS LETTERS PROOFED TO THIS PAPER
Mr. K. P. of Lancs writes: My account for the first iwo months of operations,

Expenses (all detalled)
Income

CLEAR PROFIT

He adds="may | take this opportunity to thank you lorintroducing me (o this
mos! successiul business venture: | am confident thal it will provide me with

financial secunly for the years ahead ™

61515
£3.196.00

E2580.15

—I EVEM BOUGHT A CAR

Why ‘ling the pockels’ of your employer any
langer, stan linng vour own' before you leave it
too late. | am not making this offer 1o MAKE YOU
RICH, in order 1o make myselt rich, it is not nece-
ssary, you already know why. Warking part fime,
my last financial year shows income wellin excess
of E70,000 with profits at over £11.000—yes JUST
PART TIME, this can be multiplied marny times i
necessary For those who wish it, in Amencan
Dallars again, this amounts to abowt $132,.300 and
profits: about $20,730

I mentioned already that "Meore than half of the
peoplein ihe World are Asleep”, Lhis is whal allows
1he rest of us (Me and You) o MAKE THE REAL
MOME Y —because you are about 1o becomea one
of the AWAKE people—ii you WISH TO GROW
RICH

The pessimists say—"It is not possible 1o succeed
o your Own any more”—what ulter rubbesh and
absolule nonsense—lhese peopie belong to the
category that are ASLEEP—believe me it is easier
now than ever it was, bul only those who WANT
TO MAKE MONEY do 50, | KNOW

| was talking 1o a Rolls-Royce Owner recently;
who said, ‘the roads are paved with gold—pecple
ust will not help themselves' —il iss TRUE you
know. il is there for you o help yourself. Just
taking, as a small example for you my most recent
four years of part time working—aon each of those
years my income has increased each year gver
the preceding one—whilst others around me have
ciosed down and gone inlo Bankruptcy

Just examine again some of the cash figures |
have given you herein, 1his 15 only & part, I'm not
disclosing everything 1o you of course, |usl
sulficient to give you an idea of what YOU can
now do in my hne of business. | started with a
capital of just TW0D PGUNDS

This olfer is made under my MONEY REFUND, itis
your GOLDEN OPPORTUMNITY OF A LIFETIME
TO MAKE MONEY, i is YOUR SUCCESS that
matiers to me. hence this REFUND OFFER

Are you prepared to send me just ten pounds
(£10) to receive My Book with delails of 1his new
business for yoursell. you can commence nghi
away. The ROAD TO RICHES awails you, des-
palched 1o your within 48 hours of your order
reaching me. Money Refunded if yvou donot agree
and you return 1o me within 7 days—can | be any
tairer than this?

A. W. E. SUMMONS

P.O. Box 30, 8 Dew Street,
Haverfordwest,
Dyfed, Wales.

What havie | gol 1o lose. Here is my 1en pounds and al the end of the first three months of my new
business venture operation, IF, | repeat IF I've made a clear profit of al least £3,000 | will send you a
further £40 completing payment for my book, if | have NOT made this profit, | OWE YOU NOTHING
FURTHER. Ihe balance is cancefied—aon this understanding and MONEY REFUND here’s my lenner

......... L PR DAl S RSSO HE e T s St e o LG O T 61T 6
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Mr. R. 0. of London writes: How geateful | am in sending you a chaque for
£40, for | have made a CLEAR PROFIT of £3,256 86 at the end of my 3
maonths periad of operations, I'm now miore confident that my buginess will
praovide me wilh financial security for \he years ahead

‘| would like 10 add that | am very pleased you have introduced me lo this
profitable veniure” J. B., Devon

' have been absolutely amazed by the PROFIT | have made from i
1o YOU'. P. J., London

‘| am having good success’. E. H., Yorks

thanks
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Since you appreciate the impac
computers are making ontomorrow’s
world, you'll appreciate the key role
Camp Beaumont can play in your
future:

Because Camp Beaurmonts
computer boffins using structured
courses (basic, advanced and inten-
sivie) teach the secret |anguage
that'll give you a head start in
tomorrow's high-tech world

But without tears. Because at
Camp Beaumont (for9- 17 year olds)
there are over thirty physically

I swimming, riding, fencing,
canoeing. golf, shooting, judo,
archery, gymnastics, fishing, sailing
wind surfing, the creative arts etc. All
under the supervision of university
qualified directors, instructors and
monitors. And uniquely-equipped
public school or country mansion
locations in the Lake District, Devon,
Darset and around London and
Manchester Camip Beaurmont also
run day camps for younger children
(5-15 years) offering over thirty play-
as-you-leam activities including
computers, robotics, and psycho-
bionics. Write for comprehensive
brochure to Camp Beaumont,

List now includes NEW Apple Il E

Mail Order ltems

Inc VAT

and

Net carriage

stimulating activities also

available to help you escape GQMP 73 Upper Richmond Road,

from computer fatigue London SW15 252
: : BEAUMQN Tel: 01-870 9866,
c: I:Ufr'_'m

Brings out the computer in you.

Dept. CT/1, Beaurnont House,

MAIL ORDER PROTECTION SCHEME

If you order goods from Mail Order Advertisers in this
magazine and pay by post in advance of delivery, this
publication will consider you for compensation it the
advertiser should become insolvent or bankrupt,
provided:

1. You have not received the goods or had your money
returned; and

2. You writeto the publisher of this publication explain-
ing the position not earlier than 28 days from the day
you sent your order and not later than 2 months from
that day.

Please do not wait until the last moment to inform us.
When you write, we will tell you how to make your claim
and what evidence of payment is required.

We guarantee to meet claims from readers made in
accordance with the above procedure as sSoon as
possible after the advertiser has been declared bankrupt
or insolvent to a limit of £1,800 per annum for any one
advertiser, so affected, and up to £5,400 p.a. in respect of
all insolvent advertisers. Claims may be paid for higher
amounts, or when the above procedures have not been
complied with, at the discretion of this publication, but
we do not guarantee to do so in view of the need to set
some limit to this commitment and to learn quickly of
reader’s difficulties

This guarantee covers only advance payment sent in

direct response to an advertisement in this magazine

(not, for example, payments made in response to cata-

logues. etc, received as a result of answering such
advertisements):

CLASSIFIED ADVERTISEMENTS ARE EXCLUDED.
B

Apple || E 64K 625.00 722.00
Apple Disk + Controlier 275.00 319.00
Apple Disk without Controller 199.00 229.00
Micra-Sci Disk A40 + Controller 275.00 319.00
Micro-Sci Disk A40 without Controller 199.00 299.00
Apple Monitor 11| 120.00 142.00
Zenith 12" Monitor 60.00 72.00
Apple 80 Column Card Il E 60.00 70.00
Apple 80 Column Card Il E + 64K Expander 145.00 167.00
Bit 3 Full View 80 Column Card 175.00 205.00
Business Graphics 85.00 100.00
Language Card 75.00 90.00
Applewriter || 65.00 75.00
CCS Synchronous Serial Interface 75.00 87.00
TV Modulator 11.50 13.00
Eurocolor Card 60.00 72.00
Dos 3.3 Toolkit 35.00 42.00
Mountain Hardware Rompkus Card 85.00 100.00
Epson MX80FT/IIIl Printer 315.00 370.00
Apple Interface for Epson 75.00 86.00
NEW SOFTWARE (ON CASSETTE)

DRAGON

Dragon Magic No. 1 — 12 BASIC

programs including BRICKOUT, 3-D

EFFECT and useful household programs

that start where the manual leaves off 6.04 6.95
Dragon Magic No. 2 — 10 more advanced

programs in electronic magazine format

10 take you deeper into basic programming

including PSYCHIC TEST, VALLEY

BOMBER, etc 6.04 6.95
Dragon Wordprocessor (EDITEXT)

(for Dragon 32 + Printer) 11.96 13.75
BBC MICRO (MODEL B}

Twin Joysticks (true analogue) (uses

analogue port) 15.22 17.50
Vogon Attack (with super graphics) +

Shuttle Lander, Towers of Hanoi, Robot

Battle and Four in a Row 6.04 6.95
BBC Games Tape 2 — includes: Death

Castle, Advenilure Maze, Battleships,

Mastermind, Rat Shoot, Number Invaders

and Computer Hangman 6.04 6.95
7 Educational games tor 6-10 yr olds 5.17 5.95
SPECTRUM -

9 Educational Programs for 4-7 yr olds 5.17 5.95
RESEARCH MACHINES

Single Joystick for RM 4802 9.57 11

[Parsmai | Plaiamad> | Paramad> Pcrama>

Cash with order
MICROMAIL LTD., P.O. BOX 34 (DEPT. CT),
Leighton Buzzard LUT 85J
Telephone: (0525) 376600
Barclaycard/Access accepted.
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TOSHIBA DOUBLE SIDED/DOUBLE "OFFICIAL BBC DEALER® CASIO CALCULATORS
DENSITY 57" DISK DRIVES QQ@ MICROC —

OMPUTER

BBC Microcomputer Mo "'I-'| B. .. £E348 + VAT - £399
Model B + i ac £389 + VAT - £448
Mo £409 + VAT = £468
£450 + VAT = £516
. £230 + VAT - £264
w B4R of RAM and
£779 « VAT - £895
: L E12 « VAT = £103
per pair}... CE11 + VAT = E12.65 B 1 700p
C‘[LJI" FProcessor Z80, . JE195 « VAT - £224.25 § .
EBFTWAFIE FOR BBC CGMPUTER

.. £B.65 + VAT = £9.95

Desk Chary {Two progr &

J’l gvnra-r ll‘clf"l"LJ-a'l [I] ... £8.65 + VAT = £9.95
... £B.65 + VAT = £9.95

.- £14.50 + VAT - £18.67

.. E61 + VAT - £68.95)

£14.50 - VAT = £16.67 PFJCE it oy s, £46 * VAT = £52.90
.. E52 « VAT - £59.80 e mertace for Fx and Fx-H02
o are high quality. very e . £8.65 + VAT = £9.95 P““- siessieancn e ETE = WAT = E18.40)

e i

TEXAS INSTRUMENTS [t " 0 tickel Compuar with dw :ar-m- S
HOME COMPUTER | Price o ceveiree, EB9 ¢ WAT = £44.85
bl PIrI-ce e I o o E47 + VAT - £54.05

TI99/4A 16 BIT ek X =

MICROPROCESSOR
L E179 + VAT * £205.85 Rl nialy SEIKCR?;U?TGEPX'?E*HIES GRAPHIC
T304+ VAT - £248.10 LEAD SUPPLIED z RINTERS ]
supply £389 + VAT = £447.35 :
Y TE15.+ VAT = £17.25 v {3?9‘“43,
bs U ) 4B TP diskenies. £2.50 + VAT » £2.88 Méz.%- oy
& T
Double sided/double density FREE ~g4 49+ &
Double Tracks 5%, Disk Drives T :'nn'“&! &
This 15 the latest addilien 1o aur rar f disk TI99/4A

drives. The capacily is 1 MAGA BYTES
formatted) per dn -1c frack densi |-,- 5 G
Track 1o lrack access ime is A msec, Thes
compalible with Shi anrl ‘;Adhf] (ANSI standard
nierface) C h BBC COMPUTER
ATOM. NAS of other computers
‘ LEX30 « VAT - E27T9.85
(L4689 + VAT = £539.35
E274 < VAT » E315.10
£509 « VAT = £585.35
.. £3.95 + VAT - £4.34 pach
£15 « WAT = £17.28

PROFESSIONAL MONITORS

S -
16 ur high resoly I*H.;rmr‘
ay s 32 cha
are there a

: ) Qrame 13
t r\‘ periphera ab + 156 . Dis - i
riheszer Exirs RAM w,, L ———

GP-100A

. E188 + VAT - £217.35
£169 + VAT = £194.351

% & dot matri. paralis

£229 « VAT = £263.35

BYTEWRITER DAISYWHEEL
PRINTER / TYPEWRITER

Ll

i i‘.&i Ul‘l‘ !152 1!

cioen- KO8 - VAT = £102.35
£69 « VAT - £75.35

RGE or

* COLOUR MONITOR
CAMPOSNE and Sy inpu
SCM 4N Siianiiiniinanss E238 + VAT
SCMI4M Medium-res 600D dois _............ £330 +« VAT
SCM14H High-res 80D o . EaBD + VAT

NEW FX 80 80 column, 160 CPS
£379 + VAT = £435.85

MX 100-3
136 columns, 100 CPS, all other teatures of MXBO plus
true descenders, adjustable paper width up 1o 15 Inches
friction or tractor leed, centronic parallel inlerface

reeesnsinesiennsenssnnieneseasss PRiCE: €429 + VAT = £453.35

DRAGON 32

Our special price........ £429 + VAT = £493.35

FAST 100 CPS NEC B023 PRINTER
NEC 8023BE-C

£169 + VAT - £194.35
INCLUDING A
FREE CASS
LEAD

AS USED WITH ICL
101 ke PERSONAL COMPUTER

Our prlcg v £E449 + VAT = £513.35

ATARI HOME COMPUTERS
epmEE . ATARI400 —£159

nat loqic s
ATARI 80O t?iﬁ;iﬂ- i
I’Eriics-'e3 bit image print

include

feed, ornginal
VAT .

AKHTER INSTRUMENTS LTD. oevane Lw
DEPT CT, UNIT 19, ARLINGHYDE ESTATE, SOUTH ROAD, HARLOW, ESSEX, U.K. CM20 ZBZ < L
TEL: HARLOW (0279) 412639 TELEX: 995801 — A18 0PEN$NG HDUHS Mun-Frl Bam 5.30pm, Sat Il]am -2pm

of 3% of  toral 15 apr
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ALWAYS RUNNING

OUT OF TIME?

Are you fully in control of your working time?
Are you suffering from constant crises instead
of optimising your achievement? Do you also
feel that you could delegate more effectively,
or improve your communication skills and the
conduct of your meetings and presentations?

Owver 200,000 managers worldwide have
overcome all these problems, and many
others, by attending a Time Manager
Programme.

Time Manager International operate in
more than 20 countries and in 11 languages
and our success in helping managers develop
themselves and improve their own
productivity can be attributed to the use of
the “Time Manager System". This unique tool,
which is an integral part of our two-day
Courses, ensures that managers make a
practical start, on the Course itself, to using
the System. As a result, they are at ease with
it and the thinking behind it before they
return to their work situations.

Statistics show that over 86% of those
trained keep using their “Time Manager” year
after year —an exceptional post-training
result compared with other management
courses.

Time Manager International organise
two-day Open Courses in various cities
throughout the UK and In-Company Courses
which are tailored to the aims and objectives
of a particular organisation.

Our client list includes a high proportion
of this country’s leading industrial and
commercial groups as well as some of the
most successful small and medium-size
businesses, They have all found it possible,
through the help of the Time Manager System
and the thinking behind it, to make people
mare productive in their working life and
improve the quality of their leisure time.

Take the first step towards putting
yourself in full control of your working time
by contacting

50 High Street, Henley-in-Arden,
Solihull, West Midlands B95 SAN.
phone: 05642-2312/3262.

telex: 339483 inspex q.

@ time manager

international
APPLE * APPLE * APPLE * APPLE * APPLE * APPLE * APPLE *
MINI CALC — SPREADSHEET
FOR APPLE

" Ideal for small businesses and the self-employed

" Can be used to plan/control your cash flow and maximise your business
efficiency

" Economical and efficient — uses very little memory, leaving more space for your
own work

* It can do cell replication, and expansion facilities are provided, making data
input simple

" Spreadsheets can be saved on disc or cassette for re-loading at any time

" An example spreadsheet included on every disc

* 26 X 26 spreadsheet

" Instant calculation also available

|Fill in the coupon and return it to: ASP Software

145 Charing Cross Road |
London WC2H OEE.

] Please send me . . . . tape(s) — (delete as necessary) |
O e e e e for R (state which version required).

| 1 enclose my cheque/Postal Order/ International Money Order

Ig;]el;eh'us necessary) for: .... (made payable to ASP Ltd) |

| ebit my Access| Barclaycard (delete as necessary) |

!IIiIIIlLlIIlllI

Please use BLOCK CAPITALS |
Name (Mr/ Mrs/ Mi88). ... ccrneesiinaiiarsrssssrssssnsssrsasssass
i,ﬂ.dd.tass ........................ e T T A R e AL I

|Signalura ........................ Date.....oooovvuniininnannn. |
| CT May 83 Please allow 28 days for deliveru

e e e e e e . — — - e e e e . . S o — —

APPLE *APPLE *APPLE *APPLE *APPLE *APPLE *APPLE *

e e e Ol e ey S P
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Feature: Guide to the micro market

Wendy J Palmer

MARKET SURVEY

Before you rush out and buy your first
micro you should read through this
guide to make sure you know what'’s

available.

presumably toying (even if

very seriously) with the idea of
buying a microcomputer. In the
next tew pages we have put
together some tacts and figures
relating to some of the cheaper
micros on the market, but you
should keep in mind some useful
tips before you actually put pen to
cheque-book.

The first thing to decide (or at
least have given some thought to)
is what do you want your computer
to do for you? Do you merely want
it to play games on, to keep the
children quiet (?1) and to save you
meney at the local arcade? Or do
you want to keep track of your
household accounts and write a
simple piece of accounting
software for your small business?
The answer to these questions will
help enormously when you come to
lock at the type of micro you might
buy. The chances are that you will
want a mixture of these abilities in
your micro, after all man cannot
live by financial soltware alone!

HELP IS AT HAND

[f you have not ever had practical
experience on a micro why net go
along to a local computer users’
group — you don't usually have to
own a micro to join — and finding
out first hand from existing owners
is often worth a lot more than
pages of enthusiastic words on an
advertising leallet. Be prepared to
listen to a lot ol enthusiastic words
irom the owners though. Also pop
into your High Street stores and
ask lots ol penetrating questions —
a lot of micros are being sold
across the counter these days.
When you actually do buy a
machine it will almost certainly

I:' you are reading this you are

come with some documentation
and the quantity and guality of this
varies tremendously from machine
to machine. So it might well be an
idea to peruse the shelves of the
local bookstore where you will tind
an abundance of books both
general and specifically for the
more popular micros. Don't forget
too that there are lots of computer
exhibitions and courses around
and these can yield invaluable
information. And ot course there
are excellent computer magazines
around that give reviews of
machines and their peripherals as
well as programs that you can type
in yourself, rather than bu ying a
LGIT‘ImF']"Flal package.

Well now that you have all the
background inlormation you will
have to get down to making that
decision but let me warn you, you
will probably get hooked by micro
fever and will wani to add all sorts
of exciting extras to your basic
machine so be prepared!

SPECIFICALLY. ..

The tollowing pages are intended
as a guick relerence guide to some
ot the cheaper micros avnuablo
and as such most of it should be
lairly seli-explanatory, but here's a
little help on some points.

MEMORY The memory sizes are
given for the basic machine, and
where this can be expanded you
will be told in the Notes section,
LANGUAGE This is the language
that comes as standard with the
basic machine; il other languages
are available this will be detailed
in the Notes section.

CASSETTE The cassette speed is
given in baud where we were abl
to ascertain it.

MARKET SURVEY

DISC At the range of micros
covered this is not normally
standard on the machine, although
many can have this capability
added.

KEYBOARD This will tell you
whether the machine has a
standard QWERTY kevboard, has
cursor control keys, a separate
numeric keypad and special
tunction keys. Some of the cheaper
micros have membrane-type
keyboards, this will be mentioned
in the Notes section if applicable
DISPLAY This is tairly seli-
explanatory but watch out that you
don't buy a machine and find that
you can't plug it in to your TV!
INTERFACE The presence of
parallel and serial interfaces are
indicated as well as expansion
capabilities (bus interface)
GRAPHICS The type of graphics
and maximum resolution are given
together with the maximum
number of colours that are possible
at one time on the screen

SOUND The numkber of sound

channels is given

NOTES Since the abc\;e
inforimation s lor tha Bas

machine, this section details other
facts, such as the type of
microprocessor used, peripherals
that are ax "'il|'i.'“|9 (pri nrt"r

joystic ks etc) and whether the
machine can be (:'.‘I'ch:I'IJ.E'd. The
supplier/manulacturer is given so
it you want to know more about the
micro please contact them and not

us

IN CONCLUSION

Please note that the information
given in this guide is intended as
simply that — a guide — and was
correct as lar as we know at the
time of writing. New add-ons and
extras are being introduced all the
time so more could be available by
the time you read this. The prices
given are tor the basic machine so
don't forget that the extras will cost

you extra. It is worth shopping

around though as many micras are
sold quite a bit ¢
certain

‘heaper through

outlets
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Feature: Guide to the micro market

ZX81 £69.95

MEMORY
LANGUAGE
CASSETTE
DISC
EEYBOARD
DISPLAY
INTERFACE
GRAPHICS

SOUND

Notes. The Sinclair Z¥Bl 18 a £-80A based micro with a touch ser

é.incluir Re.‘s;c:lfch

MEMORY
LANGUAGE
CASSETTE
DISC
KEYBOARD
DISPLAY
INTERFACE
GRAPHICS

SOUND

Notes. The Sharp PC

CASIO FX-702P £89.95

MEMORY
LANGUAGE  BAGSI
CASSETTE Yes, (with specia
DISC D¢
KEYBOARD
DISPLAY
INTERFACE
GRAPHICS

po o)
7

SOUND

Notes. Th s10 FY-700P 15 a hand-held micro with a CMOS

BT T
o B Jim Em s Pn el « f - B B - B~ Q-]

| KEYBOARD

JUPITER ACE £89.95

MEMORY 3K RAM
LANGUAGE TH
CASSETTE
DISC

8k ROM

DISPLAY
INTERFACE
GRAPHICS

SOUND

Notes. Tl

.ro Jupiter Cantab, 22 Foxhol

76
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MARKET SURVEY

ORIC 1

MEMORY 16K RAM 16K ROM
LANGUAGE BASIC

CASSETTE
DISC
KEYBOARD
DISPLAY
INTERFACE
GRAPHICS

L

SOUND

Notes. The

ez with it. You can buy the > by
Oric Products International Ltd,
B SLS 7SE

cot, Dberkshire o

ZX SPECTRUM £125

MEMORY
LANGUAGE
CASSETTE
DISC
KEYBOARD
DISPLAY IV
INTERFACE PARAI
GRAPHICS |

SOUND Singla chan

Notes. The Sinclair Z¥ Spectrum i

i Wide var ¥ Ol COmms« tware t H|

-,i-n-: i« Sinclair Research, © Kinas Parac

MEMORY
LANGUAGE

FUNCT

INTERFACE
GRAPHICS

SOUND

Notes. The

ne of the first machines that had a

.ﬁ.-com"i:ompulers Fulbourn

MEMORY
LANGUAGE
CASSETTE
DISC
KEYBOARD LOWERTYE
DISPLAY TV
INTERFACE PARA
GRAPHICS

SOUND =

Notes. The Sharp PC- 150015 an eight-bit CMOS based 1

8 .Sl.:..ur]:;.Ellélc&oll;i;::;s-f-UK? -Ltd,“ T
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Feature: Guide to the micro market

VIC-20 £169.99

MEMORY
LANGUAGE
CASSETTE
DISC
KEYBOARD
DISPLAY
INTERFACE
GRAPHICS

SOUND

“——'m,-.;.
.| o

MEMORY

1 LANGUAGE
CASSETTE
DISC
KEYBOARD
DISPLAY
INTERFACE
GHAPHICS

Notes. The V

4o 1511

SOUND

Notes. The Sord M5
omplete with

B

COLOUR GENIE

MEMORY 6K R/
LANGUAGE  Micr
CASSETTE 25X

DISPLAY
INTERFACE
GRAPHICS

SOUND

Notes. Thi

Lowe Electronics, Chester

DRAGON 32 £199

MEMORY HAM 16K ROM

LANGUAGE } ft extende lour BASIC

CASSETTE 500 k

DISC exira DOS

KEEYBOARD QOWERTYNM CU JNCT

DISPLAY TV
INTERFACE PAL
GRAPHICS B

SOUND

Notes: The Drage

much ir

tne mac

nual and a gt
:_;Daiu Lid.

daimargan .|.':C:. 018 Nor
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__MARKET SURVEY

T1-99/4A

MEMORY
LANGUAGE
CASSETTE
DISC
KEYBOARD »
DISPLAY [
INTERFACE I
GRAPHICS B

SOUND

Notes. The TI-¢

T L] CLE

Té;tus I;ﬁku-:\aenis Lid, '\‘ Lane, Bedt

CAMPUTERS LYNX

MEMORY 48K RAM l6k ROM
LANGUAGE Camputers BASIC
CASSETTE 12
DISC
EKEYBEOARD
DISPLAY
INTERFACE
GRAPHICS

) baud

SOUND
Notes. The Lynx isa Z
192K RAM
m anda
are also planned

Camputers Ltd, 334 Brid

NEWBRAIN

MEMORY
LANGUAGE
CASSETTE
DISC
EEYBOARD
DISPLAY
INTERFACE
GRAFHICS

SOUND

h can be expanc

Notes: The NewBrain i
S il

ed 12K i, and both
t re a able. The machine comes
Grundy Business Systems Ltd,

[eddington, Middlesex TW 11 8TD

ATARI 400

TETTRRTITInen

MEMORY 16K RAM  BK ROM
LANGUAGE Atari BASIC

) baud

CASSETTE 80

=
oW
9]
a

D
RTYW (
DISPLAY TV ! TOR
INTERFACE PARAI : g
GRAPHICS BLOCK

LINEM

COLOUR 167
SOUND Three channels

=
=
-]
o]
=
o
2
L

Motes: The Alar

range. [i, like
the number
cks and lis

here are a large
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Feature: Guide to the micro market

BBC MICRO MODEL A

MEMORY
LANGUAGE
CASSETTE
DISC
KEYBOARD
DISPLAY
INTERFACE
GRAPHICS

SOUND

Notes, |

s BBC Micro Computer

COMMODORE 64 £299
= M EE RO

MEMORY
LANGUAGE
CASSETTE
DISC
KEYBOARD
DISPLAY
INTERFACE
GRAPHICS

SOUND

Rotas. The Comme ore 310 | ised micro that car

tne macnne VRl 1§
rs are Commodore, ©7/F

NASCOM 3

MEMORY
LANGUAGE
CASSETTE
DISC
KEYBOARD
DISPLAY
INTERFACE
GRAPHICS

SOUND
Nntes The Mascom 3 1sa Z£-80 based micre. A second version of

L H 1 11E 3 VAL 1t re a cassette recor
{ pen. The 1pplier Lucas Logic Ltd. Welicr

warwick Cvo4 ' phone

POWERTRAN CORTEX

MEMORY
LANGUAGE
CASSETTE
DISC
KEYBOARD
DISPLAY
INTERFACE
GRAPHICS

64K RA '||

SOUND
Notes. Th: LIS

ne possit nor inter! ik I
s Powertrun Cybe:net:cs. Portway Industrial Estats

MM

80
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MARKET SURVEY

BBC MICRO MODEL B £399

MEMORY
LANGUAGE
CASSETTE
DISC
EEYBOARD
DISPLAY
INTERFACE
GRAPHICS

SOUND

Notes. The BBC Micro is a 6502

i all inte e sockels lo extern:
BEC Micro Computer Systems, |

| GRAPHICS

MEMORY
LANGUAGE
CASSETTE
DISC
KEYBOARD
DISPLAY
INTERFACE

TANDY COLOUR £449

SOUND

Notes. The Tar

|::-1 1 fulonal manual on
andy Corporation, [2th Fl

ATARI 800 £499

MEMORY
LANGUAGE A
CASSETTE &
DISC ex
KEYBOARD
DISPLAY
INTERFACE
GRAPHICS

=K F

SOUND

Notes. The Atari 80X

MEMORY
LANGUAGE
CASSETTE
DISC
KEYBOARD
DISPLAY
INTERFACE
GRAPHICS

SOUND
Notes. The Epson H¥-20 s
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Feature: Guide to the micro market MARKET SURVEY

SHARP MZ-80A

MEMORY
LANGUAGE
CASSETTE
DISC
KEYBOARD
DISPLAY
INTERFACE
GRAPHICS

SOUND
Holam. The

avatlable. The :sa:; pl
Electronics (UK) Ltd, Th
9BE

MEMORY
LANGUAGE
CASSETTE
DISC
KEYBOARD
DISPLAY
INTERFACE
GRAPHICS

SOUND

Notes.

=T
[

5 —|:'L‘

f!r||| Comg uter
217 2PF

3 |)rE"' Street, Cirencester

APPLEIle

MEMORY K RAM 16K ROM
LANGUAGE lesoft BASIC
CASSETTE

DISC

KEYBOARD ERTYRM CU
DISPLAY

VA
INTERFACE ;'\ RANM
GRAPHICS BLOCKL?
LINE "\i"

COLC
SOUND '

3, &n er han red ve

s available, A wide r‘ﬁ[l;_\l‘- o
T is .P.pp]e Computer (UK} Ltd,
Hertfordshire HP2 TQH.

:-l"Jt‘ am
Can

'|.A‘,l' | '!

SHARP MZ-80B 899

MEMORY 2K ROM
LANGUAGE
CASSETTE

DISC
KEYBOARD
DISPLAY
INTERFACE
GRAPHICS

'-;T_T"”'L]E. .

SOUND 3 channels

Various other
y language be
ar and I'na MZ-
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SAVE £4.25 by receiving
a FREE magazine bmder
when vyou

subscribe to

Its true, by subscribing to Computing
Today you will not only receive your
personal copy direct to your door for
a whole year but also have a superb

A S P magazine binder in which to
keep your copies AND ITS FREE!

All you have to do to receive your FREE
binder is book a new subscription or
renew an existing subscription or to
Computing Today before 30th April
1983. What could be simpler? Normally
priced at £4.25, these attractive
binders will hold approximately 12
issues of Computing Today.

Not for you any longer the chore of
having to track down dogeared copies
of your favourite magazine, instead
you will merely go to your bookshelf
and they will be waiting for you in
pristine condition.

Don’'t miss out on this outstanding
offer — subscribe today and receive
your FREE binder within 14 days of
your order being received.

e e e i R e R e R S b
: SPECIAL OFFER :
| [ am enclosing my (delete as necessary) |
| Cut out and SEND TO : Cheque Postal Order/International Money |
L COMPUTING TODAY Cldor boi & i |
| 513, LONDON ROAD, (made payable to ASP Ltd) |
| THORNTDN HEATH; Debit my .ﬂ(".—e;,s- ﬂn:rm'uy('u.'{: 4 1
| SURREY. CR4 6AR { ‘delete as necessary) |
| ENGLAND. toricadoo (1T T T T T T T T T 111 |
| Please send my free binder and |
: commence my personal subscription Please use BLOCK CAPITALS and inciude post codes
i with the Issue I
| SUBSCRIPTION £12.10 for 12 Issues Name (Mr/ Mrs/ Miss) |
UK ;
I HATI-:S £15.75 for 12 Issues Tl o R R R P e R e e S |
i CaialE overseassurfa

a IJ'i 3 a;"r rface |
| TRESEES £35.35 for 12 Issues N e e |
| Alrmall |
F |
| T A s s e e e A v e e |
I !

D s R e e e
| . I
B e e e i e e s B R B e AR -
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COMMODORE COMPUTERS

SINCLAIR AND
ORIC COMPUTERS GENIE COMPUTERS

UK101 AND SUPERBOARD ‘
Al last

PRINTERS ]/

5V POWER KITS

DRAGON 32 E173

EDUCATIONAL, SPECTACULAR AND LOTS OF FUN
— SEND SAE FOR FULL DESCRIPTION & DETAILS OF

SPECTRUM APPLICATION SOFTWARE. SWANLEY pouiany L) o Bincisk prosusly [Us),
This great program is available now for £11.95 (VAT and P+P ELECTRONICS pﬂmﬂ:n.ﬁﬂ ';u';""c',?,” u:’l:'er ;?d,?:
included). Access & Barclaycard welcome. Dealer enguiries invited. Please add VAT to all prices. Official
KUMA COMPUTERS LTD., 11 York Road, Maidenhead, Berks. Dept CT, 32 Goldssl Rd, Credit and’ cvirsaes orders welconss.

g lox: 4 Swanley, Kent BR8 BEZ,
Telephone: (0628) 30822 Telex: 849462 Tel: Swanley (0322) 64851

It's easy to complain
about advertisements.

Every week, millions of advertisements appear in the press,
on posters or in the cinema.

Most of them comply with the rules contained in the
British Code of Advertising Practice and are legal, decent,
honest and truthful.

But if you find one that, in your opinion, is wrong in some
way, please write to us at the address below.

We'd like you to help us keep advertising up to standard.

The Advertising Standards Authority.
if an advertisement is wrong,we're here to put it right.

AS.A. Ltd, Brook House, Torrington Place, London WCIE 7HN.
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‘turbo’ buffers let your Epson masinK prinier
perform as fast 85 your compuier.

Serial 'tuwrbo” 165 & 605
Specifications

Fully RS 232 compatible Handshaking via D.T.R.
Baud rates swilchable from 50 fo 19.200

16,383 & 61,430 byle RAM bullers available
Plugs info existing EPSON auxilary inferface connecior wilth NO modifications
Completely compatible with all EPSON prinfer confrol soffware and cables
CENTRONICS bulfers will be available socon.
Ashby Compulers & Graphics Lid. Tel: 0530 411485

AC.G. Lid The Green, Ashby de la Zouch, Leics. LEG SJU.
Price excl VAT

To ru.F ;

Prices p&p inclusive

5 Pleass Gich box forl
further information

I Item(s) _ary ; TOTAL inc VAT

h ‘turbe’ 165 AS232 £94.95 E

| ‘lurbo’ 605 RS 232 £139.95

| Name

| Address

P e e e e e e e T e e e

COMPUTING TODAY MAY 1983

together with an exceptional
range of larger micros —
OSBORNE, SIRIUS, HP, TRS B0, APPLE,
ADVANTAGE and COMMUNICATOR
plus peripherals and media.

EEEEEEEN
Cambridge Computer Store

1 Emmanuel Street
Cambridge CB1 1NE
Telephone (0223) 358264/65334

[closed 12.30 - 1.15 except Saturday)

COMPUTER
TRAINING

FULL TIME COLLEGE COURSE
SUITABLE FOR APPLICANTS WHO WISH
ENTER COMPUTER SERVICE C L

NDUSTRIES — HIGH PERCENTAGE OF
PRACTICAL COURSE WORK
15 MONTHS
TEC Certificate in Computing Technology

6 MONTHS
TEC Higher Certificate of Computing Technology

Criliart

TO

ATED

| 3 f oundation E :l__--:'_'_ (
Technigques, Microelectronics

Viicrocomputer Bas

Shortened courses can

with nr
W ,II ore

e arranoed for anclicsar
oe arrangea [=11 I

vious knowledge

Lourses commence Aprl, September &

Prospectus from

LONDON ELECTRONICS COLLEGE (Dept C5/6)
20 Penywern Road,
Earls Court, London SW5 9SU.
Tel: 01-373 8721




News: User groups

Wendy J Palmer

CLUB CALL

Find out if ’rhere's‘a micro club in your area.

ere is your monthly chance
H to see if there are other

micro users in your area
that all get together regularly to
help each other ocut and pick each
other's brains. And if you already
belong to a group why not pester
your club secretary/organiser and
make sure they let us know about
your club and we'll pass the infor-
mation on.

DRAGON INDEPENDENT
OWNERS ASSOCIATION

Contact: Doug Bourne or Dave
Windle

Tel: 0268-778732 or 0268-684682
This association was launched on
February lst and the organisers,
Doug and Dave, are confident that
it will serve a need amongst
Dragon 32 owners. They intend to
publish a monthly newsletter which
will allow members to share tips
and knowledge with their fellows.
The Association will also be offer-
ing discounted program tapes and
will actually accept from members
programs for inclusion on these
tapes. All programs so used will
collect royalties for the author, If
membership is sufficient it is hoped
to engage a computer expert to act
as a consultant to assist members.
The newsletter will include news
and reviews of software and books
and it is hoped that competitions
and offers of discounted microware
will be included. So all you
Dragon owners why not give Doug
or Dave a ring?

GRIMSBY COMPUTER CLUB
29 Park View
Cleethorpes

Contact: Jenson Lee
Tel: 0472-42559

The Grimsby Computer Club is not
computer specific and meetings
are held on alternate Mondays at
5t James Hall, Grimsby, so
regardless of what machine you
own or normally have access to
you'll be sure of a warm welcome.
Membership is £8.00 per year with
reductions for schoolchildren,
OAPs and father/son joint member-
ships., Regular features are family
nights, basic computer courses and
business familiarisation courses
and a periodical newsletter is

published. The club is alse hoping
to hold their second Computerfair
this year after the terrific response
to the first attempt in December
1982. For any further details con-
tact Jenson or the Publicity Officer
lan Fell on 0472-49248 after

6. 00pm.

GATESHEAD COMPUTER USER
GROUP

Lord Lawson Comprehensive
School

Portobello Road

Birtley

Chester-le-Street

Co. Durham DH3 2LP

Contact: David Barrett

Tel: 0632-403511 (9.00 am te 4.00
pm) or 0385-711380 (alter 6.00 pm)

If you use either BBC ar IBM
equipment then this could be the
club you've been locking for,
Meetings are held svery third
Monday of the month at 7.00 pm in
the Computer Room at the Lord
Lawson Comprehensive Schoal.
Contact David if you would like to
know more.

SKEGNESS COMPUTER CLUB
66 Drummond Road

Skegness

Lincolnshire

Contact: T Gordon

Tel: 0754-3329 or* 0754-2798

This is a newly formed club in
Skegness for people of all ages
who are interested in computers,
and let's face it, who isn't? The
members already there own a
variety of machines, and the club
meets once a fortnight at 7.30 pm
on Mondays.

RIDGEWAY COMPUTING CLUB
15 Sandringham Road

Didcot

Oxon

Contact: Malcolm Spinks
Tel: 0235-813972

This club meets on the second
Tuesday of the month at The Swan
Hotel in East [lsley and new
members are welcome at any
meeting.

86

GRAVESEND COMPUTER CLUB
e/c The Extra Tuition Centre

39 The Terrace

(Gravesend

Kent DA12 2BA

Contact; Steve Janday (Secretary)
Tel: 0474-50677

This is yet anocther newly formed
club which meets on the first and
third Tuesday of every month at
7.30 pm in the School Room of The
Extra Tuition Centre at the above
address. There are about 50
members at present with a wide
variety of machines ranging from
the Sinclair ZXB1, ZX Spectrum,
Dragon 32, Jupiter Ace, TI 99/4A
to the VIC-20. Membership is
£3.00 for Junior Members (under
18, over 65 and unemployed) and
£6.00 for full membership.

THE DRAGON'S DEN

83 Neville Road

Limbury

Luton

Bediordshire

Contact: Dave Buckingham

Tel: 0582-570125 (after 4.30 pm)

Den't let the name of this newly
formed group stop you from being
lured in! As you might expect the
club is exclusively for Dragon 32
owners. The subseription is £8.00
per annum which entitles members
to the use of their software library,
a guarterly newsletter and as
membership grows the club will be
negotiating discounts on hardware,
books ete and arranging contacts
between groups of members locally
(ie forming regional clubs).

LAMBETH COMPUTER CLUB
54 Brixton Road

London SW9 6BS

Contact: Robert | Baker

The club is being tormed locally
with the aim of promoting the use
of computers in Lambeth by the
home, school or small husiness
user. Within this scope all kinds of
people are welcome — whether
you play idiot games on a Sinclair
ZX81, run educational software on
a ZX Spectrum or accounts on a
RML 380Z, have an arcade tull of
video games (yes, these are
computers tog!) or even just have
an interest in the subject — the
club would like to hear froem you.
The initial plan is to see it there is
sufficient response and if so to
arrange an inaugural meeting to
get formally organised. Once the
club gets going they will be
affiliated to the Association of
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London Computer Clubs, and

through them to the ACC, the

world's oldest, largest and most
respected computer club

NEW MILLS AND DISTRICT
PERSONAL COMPUTER CLUB
Contact: John Eary

Tel: 0663-43870

In just three months this club has
outgrown its existing premises at
New Mills Youth Centre and from
the end of January has started
meeting at New Mills schopl. At
the beginning of the year the ¢
had 43 members, and amongst th
activities have been two visits to
computer exhibitions and talks and
demonstrations on assembler code
and robotics. The games enthusiast
is well catered for and there are
.,on.-pet:t.-c:::s to develop
programming skills. Computer

CLUB CALL

NATIONAL COLOUR GENIE
USER'S GROUP

5a Gregory Strest

Lenton

Nottingham NG7 2LR
Contact: Geolfrey Hillier
Tel: 0602-783938

Mare Leduc, Chairman of the TRS-
80/Genie Users Group of
Nottingham, also mentioned on this
page, is also Chairman of the
newly tormed National Colour
Genie User's (J"c_.p For full
particulars and a sample copy of
the club magazine, send a largish
SAE to Geolfrey Hillier at the
above addre

TRS-80/ GENIE USERS GROUP OF
NOTTINGHAM

5a Gregory Street

Lenton

Nottingham NG7 2LR

third Wednesday in each month
from 7.30 pm. A club magazine,
LPRINT, of which L:eoﬂrev is the
Editor, is published fa

re:;l_z':a.i_'_;, so for h:rtm}-r
information please 'phone or send
an SAE to Geofirey at the above
address or contact the Club
Chairman, Marc at Marcos

= Ledue,

Software, 30 Waterloo Road,
Beeston, Nottingham or on
0602-225165.

If vou would like a mention in

equipment owned by ¢
members includes Sinclair ZX81s, Tel:
ZX Spectrums, Dragon 32s,
VIC-20s and the BBC Micro. New
members, with or without their own
computers, are very welcome to
join and the club is keen to invite
people with practical experience of
computers to give short talks and
demonstrations,

0602-783938

thri

meel users

forthcomin

ub Contact: Geoffrey Hillier

roup has been running as a
society for nearly three
years and they will be happy to

in the area at Wilford
Moderns Rugby Club House at any
g meeting. Meetings are
generally held on the first and

your club (mee
fees, age spec
catered for etc)

Club Call,

Computing Today,
145 Charing Cross Road,
London WC2H OEE

Club Call please send detai |s -\n

cat to me at the
following address:

hlghr;%oluhon

rgraphics

& orGem
not

need
more than £199.

Introducing the new Microvector MV 256 adding a high Resolution Calour Graphics capability 1o
your NASCOM or GEMIN! computer awtam

ini

2 ancd 55an screen

o display

IMEMOTY Vid

MV256A £ 199+ VAT MV256B Szzo +VAT

Both the MV 256K and MV256B are supplied buil and rested with comprehensive documentation
and programming examples, Postage & Packing free.

ququr Uidq'o Monitor 14 inct lI'-"I"‘i"-"'-l’_" Arfon Light pen, Plug in. compatible with Micro
MHE b WEth, Suitabk Ll with M B Vector board.
+VAT
£295 :carr £50. 0
Cable Accessories available.

urther informanon|pleass contac

CLIMAX COMPUTERS LTD

17a Broad Street, South Molton, Devon. Tel: (07695) 2314
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FEELING ADVENTUROUS?

ASP Software Adventure Series 1

THE WHITE BARROWS Program approximately 8K i
Somewhere amid this maze of burial chambers lurks an Evil Sorcerer whom you need to trap. Trouble is, he's protected by
Trolls, Dwarves, Serpents and the occasional Dragon or two! Your magic staff will block the tunnel to prevent him escaping
unless, that is, he outwits you,

A real brain twister, White Barrows requires both brains and brawn from its players. It's no good just hacking your way
through the Barrows and hoping to fall over the Sorcerer. Eventually vou'll meet a Dragon, and they don't hack easily!
You'll need all your strength and cunning to survive this one for long.

THE WHITE BARROWS Only £6.50 all inclusive!

CONQUERING EVEREST Program approximately 11K
You are in charge of an expedition comprising 18 climbers, 34 Sherpas and 40 Porters. There is food, tents and equipment
for all, even the oxygen you'll need as you near the summit. One slight problem, it's all at the BOTTOM of the mountain and
you have to get it all.up to the TOP!

The monsters of this game are avalanches, starvation, storms and, worst of all, bad planning! A real, thinking man's
adventure, Everest will test your skills of forward planning to the limit.
CONQUERING EVEREST Only £6.50 all inclusive!

*# SPECIAL DEAL ** Both programs on one tape for only £11.45 all inclusive!

ASP Software Adventure Series 2

CELLS AND SERPENTS Program approximately 11K
More monsters than you ever thought could live behind your keyboard. Wander the hills in search of gold and glory but be
very, very careful where you tread! There are things here that will make your wildest nightmares look like Julie Andrews.
Fancy meeting a Mind Flyer, for example? Or how about shaking hands with an Asmodeus? (You’'ll only do that once!)
Treasure is here to be found though...the hard way.

See just how good you really are at adventuring with this practically unsurvivable fantasy. Not for the faint of heart or
the slow of sword.
CELLS AND SERPENTS Only £6.50 all inclusive!

STOCKMARKET Program approximately 11K

There are other ways of making money than bashing Trolls on the head. Try this one for a change. Contend with a fluctuating
economy, tax investigations, bullish opponents, impatient bank managers and consortium takeovers as you struggle to make
your first million.

It is decidedly difficult and definitely compulsive. A must for all those aspiring financial wizards, both young and old,
the game has real family appeal as up to six people can play. It's easy to learn but very, very hard to win!
STOCKMARKET Only £6.50 all inclusive!

** SPECIAL DEAL ** Both programs on one tape for only £11.45 all inclusive!

Our Adventure Series programs are available on tape for the following systems:
Commodore PET/3000/4000, Commodore VIC-20, Sharp MZ-80A and MZ-80K, Tandy TRS-80 Model 1, BBC Model B or
32K Model A, Atari 400 and 800, Sinclair 48K ZX Spectrum.

Please indicate your selection in the coupon and give the relevant system. Please note that we CANNOT supply mixed orders
on the combined tapes; A BBC Cells and Serpents with an Atari Stockmarket, for example.

Fill in the coupon, cut it out and send it to:

ASE Software, ASP Ltd, 145 Charing Cross Road, London WC2H OFE

e e — —— S S S S S — ——————— . S S S S e S S ——— — ——— —— — — —— — — —

Please send me ..... tape(s) of the following programs: | am enclosing my Cheque/Postal Order/Money Order
(delete as necessary) for £ . , . .(payable to ASP Ltd)

ASP Software Adventure Series 1 OR

The White Barruws ............... @ £6.50 each {_)ch“_ my Access’fﬂardaycard {(!E‘lﬂlf‘ as neccssary]

Conquering Everest . .. ............ @ £6.50 each

Combined tape . . . .. ... ...l @ £11.45 15 0 % 1 1 O 2 9

Please use BLOCK CAPITALS and include your postcode

P > Series 2
ASP Software Adventure Series NAME (MEIMESIMES] .« » ccn v s ee s wontoesnns o eerne e aie

Cells and Serpents . . . . ............® £6.50cach :
StoeEmatiet, . . .io bowvimers s @ £6.50 cach ADDRESS . .o
CombBined tAPE. . .« v covinvio e mmvmay pldsgs et e AL R e s S e SRl e s el
v e p o om BT e et Ml B e ROSTEODE -3 o s sl o riiai
My systemisa . ...vvwinwnvnn omwn s computer b1 L] B SN M BVREE o s on i D
N
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Feature: Graphics standards CT STANDARDS

Henry Budgett

CT STAN DARDS

Our regular page explaining the meaning of
the various symbols we use to make programs
portable.

see the number of programs

t has been very encouraging to
rd codes for

submitted using our st
graphics and other non-printable
characters. However, it has also becpme
sasingly clear that some of our readers
en’t heard of them and this page is
intended to set them out once again

All standards tend to be irksome to
adhere to but the ones laid out here are or "qmm
fairly simple and tend to make software
easier to maintain by the programmer and THE GRAPHIC SOLUTION

simpler to understand for others

CONTROL THAT CURSOR

Qur original standards have now grown with
the times, Machines such as the Commodore

general use in progr
VIC which have a dual Shift capab Computing Today,
now be i r:'""porntrd ds can 1: 4 x,rJ shics cha aracte re
which use Control key functi | P
The recently introduced BBC system the y |BAW|
offers pre-programmed function keys which are indicated the method shown in F
we are glad to say, can also be handlec
our original coding system. [t's nice to see
just how well adapted the original standards relationship belween
have become over the last two years! character and that of its s
(Indeed, a whole series of books is using might be. In g
them as its de-facfo standard.) The any character w ALPHA KEY TO BE SHIFTED
sandards for the curscr conirels are given val ue cr_thqt character i .
n Fig. 1 PET and MZ-B0K systems in all ce INDICATES ‘SHIFT’ KEY
Eﬁlaﬁg Elaﬁar“ Screen NUMBER OF TIMES IT OCCURS
e Cursor
CCL1 Cursor Left Fig. 2, Th e 1
. e way we indica ock
[CRJ Cursor Right gru hics on machines like the PET
[CuU1] Cursor Up Sharp. The VIC system of Shift
[CD1] Cursor Down Lnﬂ and Shift Right Is shown In Fig. 1.
[REV] REVerse video on
[OFFJ Turn it OFF 1
ESPC] SFaCe 4 8
[CTL] ConTrelL key 16 32
[G<] Graphic left (VIC/MI-BOA)
. right (VIC/MZ-804) Fig. 4. To convert a Tangerine pixel
[G>1] Graphic v / code into its blocks, simply decode
Fig. 1. Our extended set of cursor control standards includes four new the number into ifs binary or Hex
functions. value and fill in the relevant
squares.
To indicate more than one of the above, an
opticnal number can be placed within the
brackets; [4 CL], elc [] - mw ] " am '] " mm . " =m
The use of square brackets has raised ! Wn CEd). = ~ - L L
s o= two e I‘:}f’ reason for this (Pol (P11 (P2l (P3] (Pal [PS] (PG} (P7] (P8 1Pl [P10](P11] [P12] [P13] [P14] [P15]
choice is that most of the commoen
micrecomputer BASICs don't use them for - L ~ : . - : . i " = : - : AR A L
specific functions. In fact, at least one n - . - " - . " ™ - ™ n ™ ™ " -
machine provides an added bonus by [P16] [P17] [P18] [P19] [P20] [P21] [P22] (P23] P24l [P25] [P26] [P27] [P28] [P29]|P30] (P31]
returning & Syntax Error if they are found, a
| check 1n case you type them in by g o oo = - = t : o = . u s = =m mam ®m : : :
mist - L - L ] [ L] L L] [} . " ] L] L] L]
2 sw?fi code [SPC] was added to the list [P32] |P33] [P34] P35] [P36] (P37] [P38] (P38] P40 [PA1] [P4a2] [P43] [Pad| |Pa5]|PaB] [P4a7]
of cursor control codes to get over the . = s . = = . = = . = =m
preblem of indicating just how many spaces LA R T G e e B B e Bl e B bl o
TR P ; A L -
E}Ee‘c‘][;:‘li‘:ﬂ‘r}:c;:evgfdpn'”U'jhi‘?‘ E:;;'-.‘:‘Fu |Pag) (P48] (P50] [PS1] [Ps2) [P53] (P54] (PSS (P56 (P67) (PSBI [PS9) [P60) (P61 IP62] [PE3]
spaces is L.SEd by he ZX people. Their
g oE VR . a.“d ';_5 ChopaAs D the Fig. 3. The standard pixel codes; they will work on most computers which
! «Z“iz-:f[‘ 'F?‘;'ES] iﬁ;:;;ﬁd & B employ this technique as well as for Teletext and Prestel.
———— e e ——— e e et ;
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Atlast.
~ Arange of software

that's as well dest

ed

as the Dragon 32,

Six months ago, most computer
users thought a Dragon was

something out of an adventure game.

How times change.Nowadays, it's
almost impossible to pick up a
computer magazine without reading
some new tribute to the Dragon 32.

THE FIRST
FAMILY COMPUTER

We called it the first family
computer. And we believe that much
ofits success derives fromthefact that
it has been superbly designed for the
job it has to do.

Design that incorporates 32K
RAM of memory at a real value-for-
money price level.

Design that utilises the advanced |

6809E microprocessor.

Plus a range of features that help
make the world of computers access-
ible to first-time users. Like colour
drawings. 5 octaves of music.

And plenty of power and
versatility to keep up the
interest as your experience
increases.

SOFTWARE TO MATCH

Designingarange of softwarethat
doesjustice to the Dragon was a task
we approached with as much care as
designing the computer itself.

The results are now available -
games,educationalprograms,hints on
T T

programming -
conceived by
some of the
best software
houses in the
world, to help
users get even
more out of
their machines.

*TVnot includedin price.




GraphicAnimator.
A cassette that makes
use of the Dragons
ability to draw on the
screen. [t shows you
how to create simple
cartoons - then bring
them to life.

Personal Finance.
This cassette allows
you to keep track ofall
the family’s finances,
from bills to bank
statements.

Ghost Attack. On
cartridge. Youre in a
maze, and you must
find your way out. But
youre not alone -
youre pursued by

ghosts!

Chess. A great
partner to play against
againandagain - with
one major drawback.
It's very hard to beat.
Test yourself against
nine different levels.
On cartridge.

Typing Tutor. Only
a keyboard as sophisti-
cated as the Dragon's
could allow you a pro-
gram like this. You use
the Dragon’s own key-
board to learn to type.
On cassette.

Cave Hunter.
Finding the hidden
gold is hard. But
surviving the attacks
of malevolent crea-
tures may well proveto
be impossible. Cave
Hunter is on cartridge.

Dragon Selection.
A cassette of utility
programs, allowing
youtocreate your own
database. Write your
own tunes - or learn
other language
vocabularies,

Starship Chame-
leon. A cartridge game.
You find yourself
under attack by the
dreaded Gabolators!
Their task is to take
your planet - yours is
to protect it.

Computavoice.
This cassette actually
enables your Dragon
to speak to you.

These are just
some of our titles,and
every month, we'll be
adding more and more.

What you get out of a computer
depends on what you put in. And with
a Dragon 32 and Dragon software,
there's enough challenge and
satisfaction for anyone. But then, that's
what it's designed for.

DRAGON 32

'The first familycomputer.
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COMPUTING TODAY
PRESENTS YOUR OWN
‘WHERE TO BUY IT’ GUIDE.

LOOKING FOR
MICROCOMPUTER HARDWARE
OR SOFTWARE? LOOK NO
FURTHER THAN
COMPUTAMARTI

CALL SHEILA ON
01-437 1002 FOR YOUR
BUSINESS TO BE
INCLUDED.

CLEVELAND

HAMPSHIRE

Calston Computer Centre

The Colston Centre, 11 Colston Avenue,
Bristol BS1 4UB. Tel: Bristol 276619

OPEM: B days

ACT SIRIUS 1, VIC 20, TEXAS T199/4A.

G490 am G Thurs 7 pm
930 am — 6.pm { Thurs. 7 pmj

BRIERS COMPUTER SERVICES
Polytechnic Bookshop (at the Poly)
1 King Edward Square,
Middlesborough.

Tel: D642 242017,

"Evarything lor the Gene computer

CORNWALL/DEVON

TABS accounting business systems.
||'”* ‘|- MICRO COMPUTER
SYSTEM LTD
10 Waring House, Redcliffe Hill,
Bristol. Tel: (0272) 213427.
Open: 6 days 9.30am-5.30pm (Sat tpmi
Renail and Wholesale IC_R. A, member]

A B. & C. COMPUTERS (CT)
The best in the Wes! for ma. order and
pEers | service
DRAGON, T199/4A, GENIE. Hardware, Software &

Books. Sendg SAE for lis
11 Brockstone Rd., 51 Austell. Tel: 51 Austell 64463

BEDFORDSHIRE

48 51 Georges 51, Winchester.

Tel: 0962 GBOBS.

AND AT:—

27 Bedlord Place, Southamp-
tan, Tel: 0703 388499,

OPEN: & days 953

MICROCHIPS

23 Cumberland
Place, S’Thampton
Tel: (0703) 38740. (C.R.A. mambar]
Gpen. Mon-Sat 9 30am-530pm {Sat pmi
ﬁ_gEDﬁNEﬁ in stock

SYSTEMS

HERTFORDSHIRE

Visit LUTON'S ONLY
COMPUTER SHOP for

PLYMOUTH'S AQ/sCOM
DEALER

S & R BREWSTER LIMITED
- 86-88 Union St., Plymouth PL1 3HG.

Tel: 0752 665011 Open: 6 days.

COMPUTER PLUS
47 Queens Road, Watford.
Tel: 0923-33927.
Open: B days, 9.30am-5.30pm (5at S9ami
Specialisis in
Commaodora, Acorn, Sharp, Texas

BERKSHIRE

icro MATRIX PRINTERS
eneral ORIC-1 micro stockisls

[— WEST DEVON ELECTRONICS

NORTH KENT

15 Station R H ricdge GRAVESEND HOME COMPUTERS LTD.
Tel: Yelverton 5341 39 The Terrace, Gravesend Tel: D474 50677
E i s e Mol g . AR A B Zx 81 — Spectium — Dragon — Jupiter — Orig
§ THE BIRCHWOODS, TILEHURST, READING. ~ DRAGON SALES & SERVICE olour o Mew Software, nardware
L~ ) TEL: 0734 25226 = Allrepairs carried outin our ownworkshop books, courses + senvice
BUCKINGHAMSHIRE LANCASHIRE

THE COMPUTER SHOP
BOURNE END

Tel: Bourne End 26535 ‘ﬂpple
Authorised Apple Dealar "
sumables avadatla

DORSET

Deverill Computer Servces Lid.
3 R
@opple computar Open:
Authorized Dealer Mon-Fri 8:5.3

~~ -, COMPUTER CENTRE
389-43 Standish Sireel, BURNLEY.
'\ IM®

Tel: 54259. OPEN: & days a week.

r

CHESHIRE

F rthe I q Churchiield Rd..
: COITIPULEY S: e
Q?e;n: Apole

BEARMINSTER LTD

34-36 HIGH STREET, BARKINGSIDE. ILFORD.
TEL: 01-550 2333
THE “BOOKEEPER™ A compete-smal

Computer

Junk Shop

We Buy, Sell. Break Computers & Peripherals

Red Wignes. Halton Tel 051 420 4580

GLOUCESTERSHIRE
@ & m 34 Bourton Rd.,

Gloucester GL4 OLE.
m Tel: Gloucester 502819,

e —
Z£X81 /Spectrum. Mail arder, Callers by
appointmer!. Dealer enquines welcome

GT. MANCHESTER

et e e e
— R iEFsormwne ;
B S
830 HYDE ROAD, MANCHESTER.

Tel: 061 223 6206

- 30-5.30, Sat 9.30-5.00
are/hea
micro compuiers. Credil cards accepled

r most

COMPUTER
SHOPS

29 Hanging Ditch, Manchester.
Tel: D61 B32 2269
Open: Mon-Fri 9.30am-5.30pm
Sat 10-5. Retail and Wholesale

92
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LINCOLNSHIRE

SHARP CENTRE
16 Malville Street,
Lincoln.

Tel: Lincoln 32379,

i
Open: 3am-5.30pm closed Wed

!‘ Ia rli\ll I- »I-

PUT YOUR FEET UP
SHOP WITH

COMPUTING TODAY!

MIDDLESEX

EVTESHOF computerLAnND

324 Euston Road, NW1.
Tel: 01-387 0505
Mon-Fri 9am-5

(C.R.A, mambe

Upar

L.B. ELECTRONICS
11 Hercias Rd. Hillingdon,
Tel: Uxbridge 55339 (24hr ans. sarvica)

mcs MICROTANIC
COMPUTER SYSTEM
RS

RO OMAR ITER b Sk o
JICROCOMPUTER SHOWROOM

16 Upland Road, Dulwich SE22.
Tel: 01-693 113

CAMDEN ELECTRONICS
462 Coventry Rd, Small Heath,
Birmingham.

Tail: 021-7738240, Telex: 335909.

Open: & days, Bam-b.30pm

VICTOR MORRIS cLASGOW

TANDY TRS 80, VIC 20, VIDED GENIE, APPLE
PANASONIC, CUMANA, EPSOMETC

340 Argyle Street, Glasgow G2: 041 221 8958

| SHROPSHIRE

26a BRADFORD STREET, SHIFNAL

Stanton’s of Shifnal

STAFFORDSHIRE

OPEN: Mon—Sal 83053 Retail & Wholesale (C. R.A. member)
NORFOLK
el 218 + 220 - 226 Bishops- ANGLIA COMPUTER CENTRE
HOTRONAL  gate, EC2M A4S 88 St Benedicts Street,
Compul s Tek (01) 377 1200 Norwich.
| |r-_:':|| . 1 Open: Mon-Fri 9am-6pm W Tel: (0603) 29652/26002.
ALY Aetail and Wholesale 40§ Open: 6 days Sam-5.30pm

SQUARE DEAL

375 Foolscray Road, New
Elfham SE9, Tel: 01-859 1516,

=

MERSEYSIDE

SCOTLAND

COMPUTER & CHIPS

OMPUTER

"‘<H|rs

COMPUTER CABIN
24 The Parade, Silverdale, Newcastle.
Tel: 0782 636911

nardwe
Spec

R 4o |

e and

ELECTRONK
SUPPLIES
105 High Streetl, Wolstanton, Newcastle,
Tel: 0782 - 6360904
OPEN: Mon-Wed 8-8, Thurs. 9-1

o L1
cidol/il
56-58 South Street,

Eastbourne.
Tal: Eastbourne (0323) 639983/20496

Open: 6 days 3am-5.16pm

atENE

66 Lime St.,
w Liverpool.
Tel: (051] 708 7100.

Open: & days 9am-5.3 ide

Acorn Atom, \

Strathclyde Micro Centre
69 Castle Street, Hamilton.

Mewbran 1 KISt wotlwar

Callers by appaintment

EAMER ——

24 Gloucester Road, Brighton.
Tel: 0273-698424.

Sat 9am-5 30pm

————————— — ——— — S S S — — —— — . T S, S e e o 1. S e e S et e, . S . St

g Pleass include my business details in the next available issue of Computing Today:

BUSINGSS NBIMIB. . .o o\t et ettt et ettt e aae s aa e ae s n e s an e s e e e e rneeersarenns sty i L ~

&
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AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE. ..

HOBBYIST LTD. &M [TlicioLentre..

STEVE'S COMPUTER COMPANY LTD
3 The Broadway: Manor Hall Rd., 45 CASTLE ARCADE, CARDIFF. OEM COMPUTER SYSTEMS
_ _Suulifn.'_dilck_._Tej,_{D??E}]_SS_?_Sfl?:)-I Tel: 0222 — 41905 9-11 Regent Street, Rugby CV21 2PE,
: (X20 Poriai uter, Apple | _OPEN: Mon — Sat. 9 —530 Tel: (0788) 70522/3/4
FOR COMPONENTS TO COMPUTERS THE FIMEST COMPUTER SHOWROOMS IN THE MIDLAMDS
TYNE AND WEAR WARWICKSHIRE 4 YORKSHIRE
HCCS ASSOCIATES = -
533 Durham Rd., Low Fell, BUSINESS & LEISURE ' e i e
Gat_azsheai;d.] TeI]Nev:ca.e:tieﬂz‘llszd 16 The Square, Kenilworth. . at Thomas Wright (Bradford)
ool la B GBreell} AR e Tel: Kenilworth 512127, o Ltd., Thorite House, Laisterdyke.
el N HCR IS _:q”"':(‘”"" Open: Mon-Fri 9am-5pm. % day Thur Tal: Bradford 668890,
lag Genig, VIC 20 funch 1-2). Retail -=1fd Wholesale Open: Mon-Fri 8.45-5.30. (Sat 12am)
WALES
SIR COmputers Ltd. CARVELLS OF RUGBY LTD
91 Whitchurch Road, Cardiff. 8/9 Bank Street, Rugby CV21 2QE Erricies’of Brodjord
e Wi g o Tosa 1130 Vc 2 DRAGON 2 4 ZX81 — VICS — DRAGONS
IB[B/C| Prons (0788) B5275/6. 12 day closing Wodnesday Rawson Sguare, Bradford. Tel: 309266

APPLE ADVENTURES—£13.95 ALL INC!

THE VALLEY TRADE ENQUIRIES WELCOME
C your ch o Barbar me asiily. A Wizard? Show the draw and slow 16 mature ¥ 2
pes fo e t your wit

1 r o Krak T pg foth

B ARE wore d ¢

Avmlable on disc for £13.95 all inc.

ADVENTURE SERIES NO 1

THE WHITE BARROWS — Progrdm upproxlmately BK

I | masks t

TWO MHSSWE ADVENTURES ON GNE DISC FOR ]UST £13 95 HLL INCLUSIVE'
Fill in the coupon und return it to: FLSP Saltwnre

PLDVENTURE SERIES NO 2 145 Charing Cross Road. London WC2H OEE.

CELLS & SERPENTS - .ﬁpprommute]y 11K i_p,mse R R T P e m _i

‘-’ v d your k def thehllsim L ob .. .oovvuinenns fu ............... {state which version required).
lI enclose my cheque/ Postal Order/ International Money Order
| (delete as necessary) for: .... (made payable to ASP Lid) |
| OR Debit my Access/ Barclaycard (delete as necessary) [
I Y
| I O o ==
| Please use BLOCK CAPITALS |
I Natrie [Nl e IV N oo i i W o e oo e 0 P T i I
| L Y |

R Rl o o'l | Signature. ... ...covoeeneernrnens A T

BOTH GAMES ON ONE DISC FOR £13.95 ALL INCLUSIVE! lcTMay83 s stk sligteiolis maibe |
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ADVERTISEMENT
R ATES Semi-Display (min 2 cms)

insertions £7.25 per cm

.q. 1 1 insertions £6.75 per cm

12+ insertions £6.25 per cm
Lineage 30p per word (min 15 words)
Box Nos. £2.50
Closing date 2nd Friday of the month
preceding publication date.
All advertisements in t

gvertusements are accept
zondit l‘l'"‘u[ rinted on the a
on e g uest

vertisement rate ¢

3 BRIDGETTE SHERLIKER
CDMF’UTING TODAY CLASSIFIED
ADVERTISING, 145, CHARING CROSS RD,
LONDON WCZ2H OEE.

AUTO-SONICS

M Educational
Computing.

A.T.. Netherlands

£4.99

ARCADE ACTION FOR SPECTRUM
WINGED AVENGERS

£4.50
SCRAMBLE
£4.95
GULPMAN
06" Py
1 ¥ £5.50
HIGH NOON
\ £4.50

TR0 VIDED GENIE [nol colour),
AUTO GRAPHICS 82

£6.95
ACCEL
[ K
THE BROOD

£4.00
FROGGER-PLUS

£4.99

Butlercrall Soltware, 14 Wastorn Avenue,
Riddlesden, Reighlay. Yorks

JUPITER ACE. A

1 8
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|— SPECTRUM - TRS80 Lv. 2
V. GENIE SOFTWARE

EG 95

SPARTAN SOFTWARE
Dept (CT),
9 Cotswold Terrace,
Chipping Norton, Oxon.
Telephone: 0608 3059,

Shaclrur .J, B0 ar Gene

SOFTWARE BUSINESS

_BHC

SOFTWARE EDUCATIONAL
Ideal for gamers! Just 3”3.;_:_. 31_2"'?_' ot ot
write the function under P
the key and you won't
forget!

Available from Print 'n’
Plotter Products,

19 Boro u%h High'Street,
London SE1

P&] f
SOFTWARE APPLICATIONS

TRS-80 'WG

LETTER WRITER “!ak:

(A stamp will bring you our leaflet!l £12.95 £10.50
MMLFII.E DOSs. P

PRUGHAMMERS  23% royalties

SOFTWARE FOR THE
SPECTRUM

TAPE OME lour games programs,
MAZE . ] il

HOLE
MISSILE

LANDER

TAPE TWO contains two programs for
the gambling man.

£3.99
£3.50

LLE. APPLICATIONS,
177 Castleton Road, Mattingham
SES 4DE

DRAGON 32 £7.50
747 FLIGHT SIMULATOR
PRl TRe S e i £10.50
i WANTED I
[X :9 95 ; AP Simply
Sof, 10'} South 51 i E I Hoathl
O A.C. C Lid. cll,clmrs Sug:lcx T;rﬁ’ﬂﬂzngﬁdjoéin;r
23 Waverley Road, Hindley,
Lancs WN2 3BN, SHARP MZ BDK SUpeE

l&xt vall

TRS80 OWNERS. Play ex

wer will

IN“.I'EHSE CHAHACTEHS r

EARN EXTRA CASH

o SPECTRUM o | | BBC MUSIC (16K). |

ARROWE SOFTWARE
2 Kinloss Road, Greasby,

Merseyside L49 3PS. POOLS _PHEDICTION DATA—

SPY CASSETTE. Amazing

BASE
UK101

GAMES TAPES. Hi- | computer formal  witr ,.;s\,'--._-

95




SOFTWARE APPLICATIONS

CLUBS/USER GROUPS

WORDPLAY
it S0

« HNOW

HEXADECIMAL PRESS
23 Torringlon Gdns., London N11 2AB,
5 y bt f £5.75

 Ess0
ALSO AVAILABLE: &f

ZKB1 programmer’s tooiki — £4.88 eact

'B/B/C]

MICRO
FOOTBALL

POOLS
PREDS Yo

3 tch £4.99
Mayday Soltware, 181 Portland Cresc .,
Stanmore, Middlesex HAT 1LR.

LIBRARIES

MZ80K SOFTWARE
LIBRARY

B

The Yorkshire Software Library
13 Park Top. Pudsey,
Yaorkshire LS28 BBY.

ATARI 400/800 o

5

96

EpN SChe

ind make the most of your W

National ZX Users Club
CT,

44-46 Earls Court Road,
LONDON W8 6EJ.

Cco

PARALLEL PRINTER
interface card

Converts RS232
to parallel printer format

ANALOGUE TO

MULT| CHANNEL ADC cmosJ

£29

DIGITAL
NVERTERS

iesfeied (P | Smanace | ©
5[5 [o-5 | soidh |5
8|6 |0-5] RS2az 54_l
Bus OR a
16 |12 | 0-10|Bor12bit VP 1959
Ebllg.l'f_

UK Post included. Add VAT

H [BREAKPOINT LIMITED

Mail order:

Manor Buildings,
2 Manar Row, Bradiord,
West Yorkshire,

BD1 4HJ

BBC MICRO

Interface Publications,
T

44-46 Earls Court Rd.,
LONDON W8 6EJ.

BOOKS/PUBLICATIONS

DRAGON 32 or TANDY TRS-80
Colour?

£2.25 [ 1
i Elkan Elecironics

MACHINE CODE. If o

ADD-ONS

Microtan 65 Eprom Swilching
Board

£19.95

M.P.D., 7 Cedar Close,
Grafham, Huntingdon
PE18 ODZ.

PRINTERS ONLY £14.95! ves

TANGERINE OWNERS. 40K
CMO:® sm Card antions

HI-RESOLUTION
GRAPHICS
_ 2% Ram
Pal B i FabdD & 3
g fasl -Glllphll 5 :
Rom and ! i ] 1
£145.00

SUPER ROM SELECTOR

« Rom ! i
i = Aoms/Eproms |
I &R y Pat
'Poke’ cnab ZRemsala
forbank swa tiwzre £75.00
PET UPGRADES
While-U-Wait ] Ram
Pets MEMORY EXPANSION
BE 4 £59.90
from £48.70
£38.26
£85.00
£105.00
i Tab. Esc.
Repeat, Scroll  Up/Down,
Window L T
Delele

REPAIRS AND SERVICING

MICK BIGNELL®

MICROPORT

7 Clydesdale Close, Boreham-
wood, Herts W06 25D,
Tel: 01-953 8385

ANYTHING TO ADD?

Use this space to see
your sales increase.

Phone
ASP CLASSIFIED
01 - 437 1002

Extension 282

HARDWARE

TANGERINE MICROTAN rack
system with Tanex and expanded

[ £8650 - Full set

NASCOM
SPARES

NASCOMI I - + pan
i £15.00 - £1.00 php
NASCOM IMP P
PCH " £25.00 + £2.00 php
TOROIDAL -
EZS.I:IEI- + £3.00 p&p
TRANSFORMER 14 14 i
o 10 M proior £5.00 + £2.00 php
NASCOM | i - ol .
£35.00 + £2.50 p&p

£6.00 + £1.00 p&p

" £2.00 + 50p p&p

£2.00 each + 50p p&p

. ﬂ.tHJ each - JSp pip

l£2 Eld e,;ch 4 50p plp
£95.00 - £2.50 pép
EYONICS,
17 Hawkesworth Drive,
Kenilworth, Warwickshire
CV8 2GP.

Please add 16

ACCESSORIES

COMPUTER CASES
UK101 NASCOM TRS80 ETC.

THE ONLY EXPANDABLE CONSOLE
Also VIC DRAGOMN ATOM ETC.

'£39.99
for £43.99 Malchin
micro. onty £14.09 +

SILENT COMPUTERS
27 Wycombe Road,
London W17 9XN BOD1 3014
24 hour ansaphone

ACORN ATOM,
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WANTED RIBBONS., Prices include VAT &
ELIMINATE || Taner SAUGSSMSS. | posienet Gl bieciing 607 2500n

SRUIRTE, 1 \Uasr THienidi FAULTY
1395 White ot bllie S.mi, on CASSETTES

[ FORsALE | (S

TEST, SERVICE, REPAIRS smpany in the UK established | | NASCOM 11 48K Ram. st

SHARP MZ80K 48K even

ACORN ATOM Computes

=

BBC |

ACORN ATOM 12K wih joystick | PET _SYST_E.M 403

A. N. Electronic & Computer

Services Lid viously unattainat Barga it C16 non BEOBTE. | printer. Many extra fing wor
211 Park Barn Drive - ] i : o o ssing, Pascal. Rom
Guildford, Surrey A IOHHERS, SHlIED. TANGERINE MICRON &K wit | board eic. | n
Tel: (0483) 504897 Juantities from 100 1o infinity 3 P

ZX81 16K + |

HAVE watiniac it Lol | [0
YOU A SERVICE chif
TO OFFER TO
COMPUTER USERS?

Make sure you reach
the right audience by

igr, Jiaciate: 2650/ CRI] appLE SOFTWAHE |

VIDEO GENIE 48K 1w

using DAl/48K COMPUTER.
DAI/4BK COMPUTER. 74K He ! rapnics lere
COMPUTING TODAY KRR el ehais
CLASSIFIED ¢ .Qereealon, Faseal.
g i . SHARP PC3201 cdn
TELEPHONE: WHATEVER YOU'RE || o5+ crves oo
SELLING

ASP DATACI ()\T[ For the best response|| ;3¢ SPECTRUM =no
PHONE (cer. ] Shary
01 = 437 1002 1-7 Harewood Avenue, Leal, conarp
London NW1 6LE ASP CLASSIFIED
Extension 282 Tel: 01-723 0477 Telex: 21879 01 - 427 1002

Extension 282

COMPUTING TODAY

CLASSIFIED ADVERTISEMENT — ORDER FORM

CLASSIFIED DEPT., COMPUTING TODAY
145 Charing Cross Rd.. London WC2H 0EE.
Tel; 01-437 1002

Name

Address

Tel.No.(Day] . gy g
Please place my advert in Personal Computing Today for [_] months. Please indicate number of insertions required.
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* LATEST computers

# Tested program listings for all the

Don't be left without

Dear Newsagent,
Every Tuesday, please reserve me a copy of

Name:
Address:

Buying or selling?
Now's the time to
take a look.

featured and their
performance assessed
by Home Computing

Weekly's team of resident
experts.

populars including BBC, ZX80, ZX81,
Spectrum, Atari, VIC-20, Oric and others.

Thank You

The LATEST news and views on
personal computers.

Inside information for the computer
enthusiast.

News coverage like you've never
seen before.

Over five pages of software
reviews each week.

cut along dotted line and give this coupon to your newsagent. w

Q8
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YOU MAY NEED ME LATER

PLEASE TEAR ME OUT

WISIKING

THE WORLD'’S FINEST DISKETTES
THE UK’s FASTEST SERVICE

DISKING INTERNATIONAL, FREEPOST, LIPHOOK,
HANTS GU30 7BR. Te' (0428) 722563 TWX 849131 G

e~ [MAXBH Datalife 00
Free Calculator** LE ' “I R L=\

THE GOLD NOW WITH 5 YEAR MEMOFIY
STANDARD el WAHRANTY EXCELLENCE

i [ 'l | . |-| JI.._' " i & -I'!. 0 .l:- ll: i l- o density : 0 ¢ ar dieant thal e ance a0 M
I"':".: : |L W . 5.25 INCH s st
5.25 INCH DISKETTES DISKETTES 5.25 INCH

. E2B.90 EX VAT
AL E36.50 1 48 i £20.90
... £3290 8 1f 35 or 40 frack operaton 3491 [ 1ed £81p1.. £26.90
g4z.00 96 fp sudat I or 80 track operatio 3504 S/ Sided 96 1 £27.80

10 & 16 Hard Seclor avadablo al same prites W01 DV Seed 96 13 £34.90

nd wead They

EX VAT  MOSED
£24.90 MO
. £3280  MOE

DISK LIBRARY ' 8 BGH SRR Y
8 INCH DISKETTES DR 8 INCH

EX VAT
“ho0y FDI41S008/Sded S/Densiy,....... E24.90 DISKETTES
F € Ricter 4 £31.90 ’ i EX VAT

£34.90 bl . .
... £36.90 il e a i A £53.90

. £39.90

DISK DRIVE HEAD
CLEANING KITS
Pravent head crashe ol ensug af

*5 i TRADE CORNER

kgl
Trivers £16.00 * FREE CHEDlT CARD CﬂLCULATOH AND SDL GIFT VOUCH‘EH

LK ol'|1'|l[|155 =20 V“
A0 PLASTIC LIBRARY d
BOXES (

CAL
Deatable vakm (FREE wnl Oy 1o dksss

1-4 10-18 20-49 50-9%
£5.95 £9.45 £8.95 £8.80 £7.50 E?.ES
AC VAT

U.K: P&P RATES LS 104 MDA 1. cccorerrvesers 8230 broghing, which wil s be enciosed.

mc ms EXC. VAT “ S I o s s e s s i i

. saen pack 35y CFIEDIT cnnn DRDEHS To: DISKING, FREEPOST, Liphook, Hants GU30 7BR |
asch pack 60p We welcoma Accass (Mastercna l TEL: (0428) 722563  TWX: 849131 Telber G

* POST FREE °* L
each pack £1.30 ™
wach pack S0p

i I aTy DESCRIPTION PRICE EXC VAT

each pack TOp COF 3

5" pOST FREE *

L B R R LA B

ENPACK (Mir a £1.80
i & subsen 5 £1.30 ¥ A

I
|
|
I
I
I
|
|
I
I
|
|
|
I
I
I
I
|
| DISKING SUPERLUXE 5 & 2ot hoiaie ot o i
I
I
I
I
I
I
I
|
|
I
I
I
I
I
|
|
I
|



100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI 800 2

ATARI PRICES REDUCED!

We at Silica Shop are pleased to announce some
fantastic reductions in the prices of the Atari 400 800
personal computers. We believe that the Atari at its
new price will become the U.K.'s most popular per-
sonal computer and have therefore set up the Silica
Atan Users Club. This club already has a library of
over 500 programs and with your purchase of a 400
or 800 computer we will give you the first 100 free of
charge There are also over 350 professionally writ-
ten games and utility programs, some are listed
below. Complete the reply coupon and we'll send
you full details. Alternatively give us a ring on 01-3M
1111 or 01-309 1111

ATARI 400 £459
ATaRl AN £928
ATARI 800 £349
400/800 SOFTWARE & PERIPHERALS

Don't buy a TV. game! Buy an Atari 400 personal computer and 3 game cartridge and that's all you'll need. Later on you can buy the Basic
Programming cartridge (E35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business
applications, you can buy thae Atan 800 + Disk Drive + Printer together with a selaction of business packages.

Silica Shop have put together 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 400800, The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list
as well as details on our users club

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

ACCESSORIES Wountaen Shoot BUSINESS DYNACOMP Mt Tac Tor Scram Cantin Steary Adveriure Juwtimaker PAOGRAMMENG
Cainley Avseguand Calciitor Awpha Fghter Retrie & Prob Solvg  Sttes & Capieal Carurion Soilinaure Bianiom Asteoa Mpi!mmﬁm
Canneiten Suar Fliam Dlatabsse Managemi Flugwasrg Touich Typang Checkear King Space Chass Monshatisch Anambier Editar
Dstkemmes Swhary Goll Decmoi Mater Mugsc TermmMaatn Chimews Purrie Space Trew Theenodd Dsmentyier 1APX]
Sy ki Graph-l1 t F Murcall Camputer EMI SDFTWARE Codecracher Sultam Palace Ulysaes/Golden FI Microsofi Basc
Lr Sl - Jaystich l.!'l'wll'lﬂ Arremcing A ruher Absit By Fisgr Alphatet B it Feritage Coxnpdy Dopheite Tacr Tiak Wirser B Praneess Pasesl (PN
Mhise Sup ey ML LA T I Libearan Menarch Musnzer Blase Cribbage/ Daminoes  Duoe Poker Tarry Pilp [Consusmes |
Pl rush (.'.:ur-hlr Cmg Mot & Loan Anal Miesneg ok Palycaic Dares Wirsds Gosd PERIPHERALS Pulet (Educanor)
Datentones of Fiyn  Wominat Laeogar Maning Mase Predants Of US  Evropean Scene Jog [ Wizards Revenge Cantronics Printers  Programmang Kit
ADVENTURE INT  Dragoni Eve Payrall MNoamnies, e Dusiz Mastes Michary Doy Difn Chrvm
Beom A v Ady I Dirien Personad Fink Mgt Pings of Tne Emp STEnARTE Humpty Dumpty Ewitern Fione ENTERTAINMENT Epsom Printers FI‘ CAUZ
Ko T Edventurelnd Aescue st Aigel Fuscham Ledger Space Tilt Sterea 30 Grashicy  Jumbn bet Lancler  Cialsmuad & Holy Gl from ATAR] Frogram Recordes asics of Animasion
No 7 Puste Ady Huachel Salen Lecige: Space Trap Three A Math Sys  Seoaker B Bilkerds  GraphesSound Anturcidy RSI32 Inmriace Bob Buninew
Mad Mapen lma Sear Warsor Sratignies 1 Seudt Pokee Wigeo Mk Flagh Suabprias g Carmmdi ¥ Thirmsl Prinksr Display Lidte
Vootao Cast Temple of Apahiai Stock Comtiol Tiuwe fiackete Woddnaksy Sapes Cubes & Tilk 16K Memary RAM - Gradhics Machaneg
The Count  Uppes Meaches Aps  Tebelink | Tournamaens Poal Centi 12K Memary RAM  Kids T &2
Swrange Cidy Virieale 'ﬁ'guc_lbﬁou OUCATI Semory Slanch Marirontal Scroflng
Mystery Fun  BOOK: Wesky Planne: rem ATA ENTERTAINMENT Midas Touch Master Mereary Mis
Pramed af 3 Hanee Aol Manual Werd Procewn: igialc I-.‘.om French froem Mimoesur Missile Command from APX Mini Word Procemar
08 Ghost Tows  Compute Aven DOS -ll'nl of Canada CaraGerman Aler Egg il Hweezet Paz Man A Mupie Syatem  Page Flipping
Nu 10 Sav fatanad | Computs B A1sei CRYSTALWARE Caubboyhales Cr.+ i, Byl Preschoo! Games Space |nvadery Banner Generator Piayer Mosile Gi
MNo 11 Saw s 2 Compute Magazing  Bercalh The Pyism  Elemesitary Binlogy  * une Span-h Hrranic Pro Bowlag Suar Fader Blackjach Tutor Pigyee Piano
D Fe Asari Fantavyiendg 2041 Frogmaser Lrengy Cras B a B Goirg To The Dogi  Soundy
OIS Litiliraen Loyt Galactic Cuesi Heckory Dickary European © & Capy  Habel E Kayboars Organ Wertical Scrolling
DR ? Manu sl Houns OF Lighes bns1 Compig Dem Hangeman Bigckjsck Caping 3 Marg Code Tubos
Galmetie Empire Mo Atari Boaky Sandy 01 Mary Lemonsde It Ta Prog 1273 Black Buiter DN LINE SYSTEMS I‘r sonial Fitnaa Prg ;ﬁﬁ
Crowlirn %ﬂ, 4y

Gulacte Trader 0o Syutern Linting  Waterion LEtteimas Bleck Em TAT Landing Simul
Lishar Lanissr Wiy Maoyal World Was (i Mapware Bumper Poal Seven Card Stun Frogger

| @m intevesiad m purchassng an Afan 00 /A00 computer and wouls
g to recewe copes of your brochure and test reports a5 ‘sl as
your proe kst covening all of the availahle Hardware and Sofiware

meme % @ B B e

A

: SILICA SHOP LIMITED
CT0554 Compuling Toda 3 : E Depl CT 44 14 The Mews. Hatherley Road, Sidcup.
it Gtk Keni DA14 4DX Telephone 01.301 1111 or 01-308 111




