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MASSES OF SOFTWARE

Pascal, Forth, Mdex, Nos, Meta
CP/M compatible QBasic, SPL,
Window, Bg ell + range of business
packages. Plaase contact:

Microprocessor Engineering Lid,
21 Hanley RAoad, Southampton
S01 5AP 0703 775482 i
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AS232C Interfaco kit .. | £9.20 I
Floppy dise mterlaces | ¥ 08,50
Pair ot 51" diso deives & haedwara kit . 355,00
READY BUILT
CORTEX WITH OPTIONAL DISC DRIVES FITTED CORTEX § ~ Busla mohine + ASos2c.
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ALL THESE FEATURES PROVIDED AS STANDARD!

High speed 24K byte extended basic interproter Assembler & Disassembler

Powerful TMS9995 16 bit microprocessor Auto line numbering facility

48 bit floating point gives 11 digit accuracy Full renumber command

High resolution (2566 x 192) colour graphics Simple but powerful line editor

Memory-mapped video controller for 3D simulation Buffered i/o allows you to continue E.NBI:LItII'Ig 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 memaory
String and Array size limited only by memoary size 64K RAM using latest technology 64K DRAMS

Real time clock included in basic Over 34K bytos avajlable for basic programs even when

Interval timing with 10mS resolution via TIC function extended basic includes IF-THEN-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 standard
Powerful machne code monitor Supports bit manipulation of variables from basic
ULTRA POWERFUL 24K BASIC Error trapping to a basic routine included
Basic supports Hexadecimal numbers
=
RN MANRS. o8 Vi : o A e L L L L |
5 T . ;
conr %‘c':S FTA"ME"TE IE:,TLTD F:ﬁme ;SE I To: Powertran Cybernetics, Portway Industrial Estate,
MON 50N EL!‘:E CALL WUMBER  DIM
el et B il Andover, Hants. SP10 3CT_ 0264 64455
FUNCTIONS CHE GD‘U READ BCOT NEW l Please send me:. ..., e S e L
ABS CAF GOSURA AESTOR  GRAPH END
&EE m&\g ngn Fplrl:TUHN TEXT 11k l FRnCloSe 8 CheTHIB FOT ... i o sarsmssvaiiessmmssbingrussssissans prspasssssmssisp spiang
oo TOH PLIT CRY
ATH LEM FOR TIME UNPLOT  ORF Please charge to my Access/Barclay Card no .,
51N MECH NEXT WAIT CCLOUR  MEM l :
COS POS ERACH SAVE CHAR MWD
EXP £oL INPLIT LOAD SPAITE HASE '
FRA Aan PHINT ESCAPE  SHAFE
INT AND NOESC SPOT l
Export onquiries 1o; Powertran International, Hollom Down Farm,
L Lopcombe, Salisbury, Wilts SPS 1BP - D264 TR1545 Telex 477407 Zenmon I
&,




Henry Budgett
Assistant

Editor :

Wendy |. Palmer
Advertisement
Manager:

Neil Johnson
Advertisement
Copy Control :

Sue Couchman,

Ann McDermott
Managing Editor :
Ron Harris BSe
Managing Director :
T. ]. Connell
Origination and design by
MM Design & Print,

Member of the Audit
Bureau of Circulation

ISSN 0142-7210

C’)m ubting Today 15 normally: pulblished
8. second  Friday in 1|| mor 'I.

FTE'PdHlj cover date. Distributed

Argis ["rt-‘llh'. % B

12- 18 Payl

Q1247 8233 Print k i er

Passmore & Sons Lid, M: idilons. K... ni

The contents of this publication Including
all articles, designs, plans, drawings ang
programa and all copyrighi and other in-
tailechial o aperty rights tiersin belang
to Argus ...pe-r' taliat Publications Limiled
Al rights conferred by the Law ol
'.'.r\-p;l ight and ather intell e Al property
ridhte  and bie wvirtue ol inle O
copyeight n:..un'-'muu 18 @re  Hpe ally
resarved o Argus Specialist Publications
Limited and any reproc I Hauires
prior written consent of the Company
1983 Argus Spacialist Publications
Limited.

CONTENTS

VOL 5 NO 6 AUGUST 1983

EDITORIAL & ADVERTISEMENT OFFICE
145 Charing Cross Road, London WC2H OEE.
Telephone 01-437 1002-7. Telex 8811896.

CONSUMER SORD M5 REVIEW . . .36
DA -« o o onenianiesienD Does the latest inscrutable offering

from Sord real v cul into the

Newsworthy products on the home e
ocpposition”

cemputer front.

BUSINESS NEWS ....10

Up-market products I r the amall
lu;'.'.:rl 3 @NVironmer

SOFTWARES.......M

|_l king at what's new in commercial

oftwar

MICRO
INTERRUPTIONS 3 |

[he final |
nterrupt

PROBLEM PAGE ....46

More ways of solving proklems by
trum

using your ZX Spec

ticins 'IJa,mrImf . 4
lon Heath, Surrey CR4 BAR

uting Today is constantly on

1]:0 ook-out for wall 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 he
listed (cassette tapes and discs will
not be 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 werk will be
paid for.

All work for considerction should
be sent to the Editor at our Charing
Cross Road address.
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DRAGON 32 OWNERS

Mow you can buy a professional disk system to turn your Dragen into a real computer!

DELTA DISC SYSTEM

THE DELTA DISK SYSTEM gives
YOU. iiss

An affordable disk system
Powerful DELTA disk commands -
see right

Random, Sequential
file-handling

Simple pluyg-in to DRAGON -
unlike other systems there are NO
HARDWARE MODS needed to run
DELTA!

Easily expandable
megabyte storage
Full range of business, utility and
games software close to release
The price you see is the price
you pay - NO HIDDEN RAM
upgrade costs

Uses under ZK of user-RAM as
DELTA is held in EPROM

and Indexed

100K to l.6

DELTA CARTRIDGE - contains DELTA Disk Operating System, User Manual, demonstration diskette.
DELTA 1 - DELTA Cartridge, User Manual, a single-sided %0 track (100K) drive plus free cable

DELTA 2 - as DELTA 1, but with a double-sided (200K) drive

Disk Interface cable (supplied free with DELTA 1 or 2)

ENCODER 09 assembler/disassemblerfeditor - integral with DELTA

INFORM - Data Base Management Systemn commissioned especially for DELTA systems

SCRIBE - true lower case on DRAGON!

Below is a live 'screen dump', generated by our HIPRINT
program. It clearly shows the features and display potential

S R IBE o the ORAGUN J¢

£ FULL UPPER and lower case direct
from the keyboard

An enlarged 42 % 24 screen disglay
shich gives a superb RERDRELE text

Flell text display on hi-res screen
woder Line & FOTRTIUEE

vp ta €35 user-defined gramics

Bikemat e

Frecision character posituon command
gL Lng super/subscripts
Black on white text displau ogtion

A vew PRINTR command extending ko (@88
thus 3 imast doubiing screen area

Cassette £13.95 DELTA disk E14.95

DELTA contains the
powerful new words, all
directly from BASIC:-

following
accessible

SAVE"
LOADM”
CHAIN"

SAYEM"
RLMN"
APPEND"™
CONFIG
VERIFY
BACKUP
OPEN
ENDY
BOOT
FIND

LOAD"
RUNM"
DIR

KILL
SELECT
CREATE
CLOSE
RESTORE#
INPUT
BUILD

IF EOF(x) THEN

FLUSH
FILES
DIM#
PRINT
DO

£99.95
£299.95
£3u5.95
£9.95
£34.95
£39.95

ENCODER 09 - is a full symbolic assembler using standard
mnemonics and pseudo op-codes. Source code can be
incorporated into BASIC programs. The monitor section
contains commands to allow memory display, meodification
and execution. Memory block move, breakpoint handling, full
disassembly and a full editor are only a few of its many
features. The most powerful assembler/disassemblerfeditor
available for the DRAGON 32. Available as either an
integral DELTA fitment or on cassette.
Tape £29.95.Disk - see above
IR S A T e e I
HIPRINT - screen dumper

- will dump the entire contents of your DRAGON 32
high-res scrzen to a high resolution printer. Can be used
for design, display etc (see left). Availasle at present for
EPS0ON printers only. Other modules to follow shortly.
Tape £13.95 DELTA disk E14.95

POSTAGE and PACKING

Software 95p. DELTA systems £4.50.
ALL PRICES INCLUDE VAT.

Send SAE for full catalogue.

PREMIER MICROSYSTEMS

Access

TELEPHONE

| 208 Croydon Road, Anerley, London SE20 7YX.

01-659-7131 or 773-1706

BARCLAYCARD ¥

4125 |43 NSk 100

Dealer and Overseas orders welcomed
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Software News

INNOVATIVE
TRS 80-GENIE SOFTWARE

jrom the projessionals

£250 REWARD

Below you will find described a new program entitled
Enigma. It is a true simulation of the German
wartime cypher machine of that name. It will
encipher messages which may be communicated
to third parties by any means who, assuming they
have the key, will be able to use their Enigma
program to decipher.

We will pay the sum of £250 to anyone [who has
purchased the program] who can demonsirate an
infallible method of deciphering the coded message
supplied in the program’s instructions. We consider
Enigma to be the besl program of its kind on the
U.K. or U.S. market; contestants may therefore use
any orthodox means to crack the code, including
microcomputer programs other than Enigma.

The original message and keys will be lodged with
our Solicitors for safe keeping in a sealed envelope.
In the [hopefully] unlikely event that the code is

cracked by more than one person, the reward will
be paid to the first customer who demonstrates to
us that he has succeeded.

MOLIMERX LTD.

During the 1939/45 war the German Army and Intelligence used a deciphering machine called Enigma. It
was a fascinating machine and the stories that have surrounded it are equally interesting. There have been some
four or five books written about the machine, and with regard to the way in which the British counter intelligence
managed to crack the code.

That they did so was the culmination of some fortuitous circumstances, a lot of luck, but mainly it was due to
the fact that the people who did it were extremely clever mathematicians. The fact that it took so much brain
power, plus a rudimentary type of computer and a specimen of the machine In order to crack the code is an
indication of how complex that code is.

The Enigma microcomputer program that we are selling is a simulalion of the original machine, together with
one or two improvements which were suggested by Gordon Welchman, who wrote the book *'The Hut Six Story "'
last year and was also the leader of the team that cracked the code.

Although the machine and, therefore, the program is so complicated, its use is amazingly simple. One simply
inputs a key and a message and the code is supplied. To decipher, the message is input again with the key and if
the key Is correct then the decoded message is displayed. With the cassette version il is necessary to input from
the keyboard but with disks both inputs and outputs may be to disk files if required. A printer is of course supported.

The code may be transmitted In any way which the written word can be transmitted. Companies who wish to
fully protect their communications will no doubt have the program generate the code and then tap it into a telex.
Tape users will have to send either the output from their printer or writedown the code direct from the screen.

Enigma is a fascinaling program designed, not only for those people who are interested in encryplion
professionally or as a hobby, but also for companies or private persons who wish to communicate with others in an
entirely secure manner, As is shown by the above Reward Notice, we have great faith in the powers of this piece

of software.
ENIGMA (Tape) ... E£17.25
ENIGMA (Disk) ... £23.00
Inclusiveof V.A.T. P&PT5p

TEL: [0424] 220391/ 223636 MOL' MERXm LTD TELEX 86736 SOTEX G

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.
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News: General products

CONSUMER NEWS

SMALL IS BEAUTIFUL A

Texas Instruments have added yet
ancther compact computer to their
range: the Compact Computer 40
(CC-40), the first in a new seriea of
portable computers for
professionals. The CC-40 has an
integrated LCD display, is
programmable in Enhanced
BASIC, and can run pre-
programmed applications software
loaded from sither plug-in selid
state cariridges or from small tape
cartridges, The system is battery
operated and fits unobtrusively on
a desk or into a briefcase; it is
designed to be used as a small
desk-top personal computer and
for data communications,

The computer conscle has a
34K built-in AOM that contains a
BASIC language interpreter; the
BASIC is compatible with the TI
BASIC used in TI's Home
Computer family, Calculator
tunctions are easily available
through immediate equation
evaluation: the computer contains
6k of user-addressable RAM and
can be expanded to 16K, The
CC-40 has a suggested retail price
of £169.98.

A plug-in module port is
provided for application software
of up to 128K of ROM, and can
also be used tor expansion of the
RAM. The back of the console
houses a Hex-bus intelligent
peripheral interface connector.
Three low cost Hex-bus peripherals
are available, an RS232 interlave,
a printer/ploiter and a Wafertape
digital tape drive.

For more details of these or
other Tl products, contact Texas
Instruments Limited, Manton Lane,

Bedford MK<] 7PU,

CONGRATULATIONS

Congratulations go to Mr
Wolstenheclme of Deansgate in
Manchester who gave the first
zsorrect anawer to the little (or
should [ say micro) competition
that we held on these pages in the
May issue of Computing Today.
We asked you fo identily the
computer inte which Camkridge
Microelectronics’ MIMEC L. 2 was
olugged in the photo we showed,
Most of you guessed the correct
answer: it was an Apple, but lucky
Mr Wolstenholme was the first to
oe picked and should be raceiving
ais MIMEC L, 2 shortly, Thank you
0 all those who entered the
competition and thanks alsc to
Cambridge Microelectronics for
generously donating the prize,

LINKING TOGETHER V¥

The succass of the LINK 48072
micro has enabled Research
Machines to reduce its price. The
list price of the basic LINE 4807
with 64K HAM, BASIC in ROM,

40/80 character line lengths and
network interface board, drops
down to £396 from £685. The L4
system with high resolution colour
graphics drops from £907 to £722
while the dedicated network server
with dual 5% * discs drops from
£2290 to £2141

Research Machines are
offering a 10% discount on the
new prices to schools and colleges
so taking into account the loecal
Education Autherity quantity
discount arrangements, a typical
education price of a LINK 4807
system L2 is §483. Research
Machines computers are already in
use in over helf of UK secondary
schools and most colleges, so if
you are interested in more
information, write to Hesearch
Machines Microcomputer Systems,
Mill Street, Oxford OX2 OBW or
'phone on 0BES-249866.

GAMES PEOPLE PLAY

If you have ar. IBM PC vou might
be interested :n the new joysticks
trom Kraft, Pracision linear
petentiometers have been included
tor more accurate curser control
and guicker response. The toggle
switches give instant selection of
spring centreing or free floating
operation, and the patented stick
mechanism gives smooth fingertip
control. Dual axis trim controls are
included in the design for fine
tuning the joystick to individual
software, and the two fire buttons
are conveniently placed for fast
action,

With a retail price of £37.95
plus VAT you can get meore details
from Pete & Pam Computers, New
Hall Hey Hoad, Rossendale,

Lancashire BB4 6]G.

STICK WITH IT

Following its success with the ZX
Spectrum, the Competition-Frao
Joystick is now available tor the
F1C-20 and Atari 400 and BOO
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computers. The Joystick has eight
direction commands and two large
fire buttons and costs £25 for the
ZX Speclrum, plus stylish
interface, and £16.50 for the
VIC-20 and Atari versions
You can now link vour ZX
Spectrum to Centronics-type
printers with the use of a Kempston
Centronics interface. The interface
comes complete with connecting
lead and is priced at £45 including
VAT (mail order &1 for postage
and packing), this price including
a 12 month guarantee.
For more information
of the above please co
Kempston (Micro) Ele
|p-|’1'| R{?fi‘i’('].“l'-i 1’-'1‘('::"“-:. L F'Tl"_l'l'— T
Bedfordshire MK42 88L or 'p hone
0243-8B52997,

SATISFACTION

on any

GUARANTEED

By the middle of the year 50% of
all persenal computers in usge in
the country will be beyond the
protection of their menutfacturer’s
guarantes. This for

irom insuranc
Brown and (:_1\_'.-1'1'1].4'1"}""' W
ntroduced the first
insurance scene to be f_l[:'bl'__|2.""
specifically lor personal
computers

The Perscne
Insurance Scher
computers and their
the home, in education
stablishments and waile in
ternporary use at the ollice
well beyond the normal protection
of a 12 month guarantee to provide
‘all risks’ cover against both
internal breakdown and accidental
loss or damage, including damage
during transit, The -"cci of the
scheme starts at £7 50 per year for
a system worth up to £100, and
increases progressively with the
value of the equipment, For a £500
systemn the annual cost would be
£15. To be eligible, the puler
must be no more thar two years
old at the time the insurance policy
is taken out. The policy can be
kept in force for as leng as the
eguipment is owned,

Full details aboul the scheme
can be “Hamﬁi from Graham
Brown & Co (Guildiord) Lid,
Pannells Court, Guildiora Surre '
Z1J1 4EY or [_.-]Iurll_ 0483-65651,

FOOLED YOU

that,

peripherals in

[t GOas

1a

VIC-20 owners will be aware
due to idicsyncrasies of the
machine's memory mapping,
games which require a 3K
expansion will not necessarily work

with BK or 16K expansion
cariridges. Many solutions to this
' 'ub em have appeared and Mr

» have come up with an
adaptor called RAM DAM which
when used in conjunction with a
Commodore 8K or 16K RAM nack
will ‘tocl’ the VIC.20 into believing
that it only has 3K []HE‘ This
means that those V |t } owners
who have p
16K or EK ':,';_un
will not have te buy
gxpansion in
to the wide range of programs
which only require 3K expansion,
To add value —HJ demeonstirate the
atfe 85 of the new package
Mr Micro have ineluded a new
game (Microinvaders) and a
memory test program

The BAM DAM package iz
le directly from Mr Micro

. 69 Part

ihlt LX,M::J]L-L-,_.‘H
a 3K

ngion I,,q.’iu,
ichester M27 3AL for
ncluding VAT or from
rommodore stockists

SOUNDS INTERESTING v

Timedata are expanding their
business to cover hardware add

ons for Sinclair computers; the
first in tke re JI'lL_.]( s the ZXM Soung
bﬂ:-c ‘i-lml 129,95 inclusive

i » and

cking,

e ohe
ip to give a
mrnakl
;-':m i—..:

iIJLJ::
']]".ll E
Is| '\-'.|||| l—|l||| r

.L: can be used with low
”l T |f1"'- re joysticks,
clair r:l_l:J--..lIn. can be
ugged into the back of the ZXM.
ut1|5-||r|t;:... and

.|I!1;| E)t: usea O

ale}: \Iu
Cther Si
lu
't

e built-in
udspeaker can
boost the ZX .:-r.-e-"-tr'.'m'.f. ‘beep’
For more inlormation, contact:
Timedatz Limited, 16 Hemmells,
High Road, Laindeon, Basildon,
Essex S818 6ED or ‘phone 0268
418121

erder te cbtain acCceass

CONSUMER NEWS

A new Iyr e of joystick
hF‘ ZX Spectrum, th
Joystick Interface, illable
mimics the operation of the ZX
Specirum keybeard, enabling a
vast range of commerzially
available software to be used
without any software or hardware
modilications. An eight-way switch
network has been added to allow a
degree cf stomization' to other
Drogram requireme The untt i
supplied with one stick and a
turther stick can be added il
reguired. The TE 122 is supplied
tully packaged with _'|_||]
instructions, a free me
anakebyte and one stick. It costs
§£24.95 including VAT and a
second slick 18 available for £7.85,
Mark your order TE 122 for the
basic package or TE 123 lor the
second stick and send off to
Thurnall Electronics, 95 Liv
Road, Manchester M30 'ﬁl—i( 3
All 260 bran ol Dixons
will now be sto L_.m e Oric 48K,
Already stocki ng |||F' micro are
W H. } 15 ; and
Micro € A
outlets all over the country.
Also, L’Jr’lllf‘l'll ':\-': I
words of w
culd be ri‘n:L..'le
originally had inten:
varsions i
the year,
intfroaucti
the unexpec
the 48K machine

some technical proble

intertace tor

TE 122

=]

erpocl

A catalogue is available trom
Redditch Electronics all their
mail order produc Sinclair

o O ,"l'..'i
ous

computers, All
included such
connectors, [/O 9, OT
cable, RAM packs anc more. For
more details please write to
Redditch Electronics, 2| Ferney
l ill Avenue, Reddilel
Worcestershire B97 ¢

25 are
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COMPUTERS
Gemini Galaxy 2

“| would place the Galaxy at the top of my list”
(Computing Today, April 1983)

* Twin ZBOA Processors #* Serial and parallel printer

*CP/M 2.2 Operating interfaces
Syslem * Cassette and light pen
* 64K Dynamic RAM interfaces

% 800K Disk Capacity * User definable function
* BOx25 Video Display kevys

* Numeric key pad

% 12" Monitor included

£1495

[E1719.24 inc. VAT)

Total support for Gemini & nascom Products

nascom 3 available from MicroValue

Based around the successful Nascom 2 computer, this new syslem can
be built up into a complete disk based systermn. Supplied built and
tested complete with PSU, Mas-Sys 3

and Nas-Gra.

48K System ;
9 (£631.35Inc. VAT) [

CP/M2.2
£100

NASCOM 2 KIT
ms [E258.75inc. VAT)

Built & Tested
(£327.75inc. VAT)

(2445 nc. VAT) |

80x 25 Video for nascom

Nascom owners can now hove a professional
B0x25Video display byusing the Gemini G842
Intelligent Video Card with on-board ZB0A,
his card does not occupy sysiem mermory
space and provides over 50 user controllable
functions including preg character set, fully
compaltible with Gemini GB0S and G815/80%
Disk Systems. Software supplied on Gemini
systern disks, Built and lested.

The Microvector 2568A is a high performance graphics

displayinterface on an 80- BUS and NASBUS compatible card.

Various graphic primitives such as vectorand character
eneraion are executed In hardware by a Thompson EF9356

gluphlc Display Processor. Plonln? rates are typically

1 million pixels per second giving full arimation capability.

Variousvector and character types can be selected.

Characters can be scaled to glve 256 different sizes.

MV 256A Suitable for TV use (PAL-UHF) £499.00 + VAT

MYV 2568 Suitable for TV or RGB monitor £220.00 + WAl

sHARP MISOA
e

Electronic magnificence from Sharp

ZBOA C.PU. - 4BK RAM - 4K ROM - Industry standard Qwerty
keyboard with numeric pad + 9" GREEN C.R.T. - 1200 baud
cassefte - Music and sound - Real time clock - Enhanced BASIC
 Full editing faciliies - Internal expansion,

PRINTERS

Epson FX80
€436 (£501.40 inc. VAT)

Epson RX80

£298 (£342.70 Inc. VAT)
Epson MX100 Type il
£496 (E569.95 Inc. VAT) |

NEC BO23A
€339 (FIR0 95 inc: VAT) &

SEIKOSHA GP100A
245 (E2446.95 inc, VAT)

Daisy Wheel Printer:

Smith-Corona TP-1  £488 (E557.75 inc. VAT)

Phoenix
P12 Monitor

A high quality data
display monitor, ideal
torall Nascom and
Gemini systemns.,
20MHz resolution.
Available in amber or
green phosphor.

£110

[E426.50 Inc. VAT)

Olivetti Praxis 41

Complete with RS 232

interface and numaearic key

pad. This module enables the

Praxis 41 to be used as:

* a Pemsonal Computer
console

* aquality, low volume
printer

* alypewriter
communicating point-to-
poinl, or via modem, or
acoustic coupler,

£595(££84.25 Inc., VAT)
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alue -MicroValue - Mic

LOW COST SYSTEMS I

Micro Professor MPF Il 64K

MPF Il is a most exciting addition fo our range. Based
on 6502 microprocessor this machine offers 44K of RAM,
high resclution & colour graphics, and sound. Standard
BASIC interpreter is Applesoft compatible, allowing
MPF Il to read and write tapes in Apple format.
Complete with excellent 600 page manual.

* MicroProfessor £233.92 (£268.99inc V.AT)

* Joystick £43.00 (E14.95incV.AT)
* MPF Il printer £461.53 (£185.75inc V.AT)
* Software Cassettes £4.34  (E4.99incV.AT)
32 MICROVALUE
Draamn DEALERS:
A powerful colour computer for under £180 2
% 32K RAM
* 6809E Microprocessor AMERSHAM, BUCKS

Amersham Computer Centre,
18 Woodside Road,
Tel: (02403) 22307

BRISTOL

Target Electronics Lid,,
16 Chery Lane.

Tel: (0272) 421196

EGHAM, SURREY
Elactrovalue Lid,,
28 5t Judes Road,
Englefield Green
Tel: (07843) 34603

LEEDS

Leeds Computer Centre,
400462 Merrion Centre.
Tel: (0532) 458877

IPSWICH

MDW (Electronics),

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

LOMDOMN W2
Henny's 2adio,
404 Edgware Road.

* Extended Microsoft Colour BASIC

% 2 Colour, 5 Resolution Display

% Sound through TV § octaves, 255 tones
* Advanced Graphics

Full range of Dragon software available

Sinclair ZX81

Now avallable through MicroValue
a real computer for lass than £50!

£4527

[E475Inc VAT)

% Sinclair ZX81 Computer  £43.43 [E49.95 inc. VAT)
¥ Sinclair ZX Printer £34.74 (E39.95inc. VAT)
# 281 Leaming Lab £47.38 [(E17.95 Inc. VAT)
% Software for Sinclair  from £3.43  (£3.95 Inc. VAT)

SinclairZX Spectrum
NEW LOW PRICES

Colour, sound and high resolution
graphics from only £99.95

* 16K 2X Spectrumr Microcomputer £ 86.92
[£E79.95 INCl. VAI)

* 48K ZX Spectrum Microcomputer £113.00
(£129.95 incl. VAT

* Sinclair ZX Printer £34.74 (E39.95 inc, VAT) Tel: 01-202 6822
LONDON SW11
OFF Records,

TexasTI99-4A Compuer House,
58 Battersea Rise,

Colour, sound and a typewriter type Clapham Junction.

keyboard far under 160 Tel: 01-223 7730

A truly expandable microcomputer system 1 o]

with a wide range of educational and [ MAMNCHESTER M19

i aram - Ev Computing,
games software, g& LTI T T T I T Y™ 700 Bumage Lane.
I LR S ﬁ e Tel: D&4-431 48566
NOTTING HAM
Computerama,
(Skytronics Lid.)
357 Daty Road
Tel: [0602) 781742

* Texas N99-4A Microcomputer 16K
£439.08 (£159.95incl. VAI)

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

% Peripheral Expansion Unit £430.39 (£149.95 ncl, VAT)

% Disk Drive £278.24 (E319.95 Incl, VAT) * Disk Conrol board (for above) £465.70 (£189.95 incl, VAT)

Telephone orders

welcome
Communications

= =)
Modem £68.69 L

REAL value — from the Professionals

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

Em'\

% ORIC 1 48K Microcompuler
£447.79 (£169 95 Incl. VAT)
* ORICA
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News: Professional systems

BUSINESS NEWS

BRIEFING

Zenith Data Systems has appointed

qulm Electronic Supphas to
handle the cistribution of its range
of electronic kit [.J.T'f.JLJl_\L..l!-: marketed
.n.i[.‘.: the Heathkit brand-name

This appecintment allows Zenith to
‘oncentrate on rapidly
expanding mf rof "\‘r]r:';;*v?r'
operation. Included in the Zenith

FIHC TLOOCOIT R LD Y
the 2100 series of
microcomputers, which are

ble in ‘low-profile’ and

e’ versions with either
'inchester or flexible disc
contigurations: colour and

»chrome monitors; and the Z£29
art’ terminal "'"P systems are
primarily seld in the UK threugh

dlige

OEMs, dealers and systerns hol
Zenith Data Systems Ltd is at

1ol Road, Gloucester L2 GEE
||E lephone (452-29451 ), Maplin
Electronic Supplies Ltd is at FO
Box 3, Rayleigh, Essex S56 8LR
Ie|t-p|‘|"lnﬂ C702-552811).

A diskette drive head cleaning
kit, using a sale and effective
cleaning medium, is now available
from Eyecote (Data Devxc&s} Ltd,
The cleaning element iz contained
in a diskette jacket and l.lélr][l!-- the
heads when inserted in the normal
way. A cleaning sclution i1z used,
which is non-harmful to the
machine, clothing and skin and is

-*-Iu.-;J to the medium through a
1-’11 diow in the tacket. Thus the
nead is cleaned alternately by dry
and wet surfaces. Versions for 544 *
and 8" drives are available, for
single and double sided discs,

The kit has been af sroved by
a number of major diskette drive

ind media manufacturers and
F,p.n? » endorsements are

svailable on request. Evecote (Data
|,e,v|x,t+:=, Lid are a .7dJ1..,ua-'

e, Cutle

Cutlers He

1OUSsE;

HBoad, tSr*ul h Weodham Ferriers,
Essex (phone (245-329966),

A new *.m;-n. mains filter
from Roxburgh Suppressors — the
LFE — 15 now available from
Stotron. The LF& is compact and

ideal for equipment such as desk-
computers, VDUs, printers,
instrumentation and so on, an ] 15
manulactured to meet the sa /
requirements ol British and

ean specitications. The unit
ed lor use with CEEZ22
liance inlet connectors,
ie simple plug-in operation

lor use in laka,
For further

makes it suitable |
collec othces, ete.
informalion please tacl Stotron
Lid, 72 Blackheath d,
Greenwich, Londen SEl-'_i EDA
(‘s'lnp hone O1-691 2031)

A daisy W||»‘='F‘| “*m'—r o
just £675 but offering high qualily
print for word processing and
other applications has been
introduced by Telapriniar
Equipment Limited. The CRE 550
L_'Iu\.L]I‘;'("lI"IK—‘ witll 1
WwWora

sting

proc

: : o Difer user
all-pur pose p]lrl ing facilify. Frint
“"J»"F'i characters per se Tsle) gl
and the full range ol wor
processing tunctions inc
subscript, superscript and bold
lyping Fu turther information,
contact Teleprinter Equilpment
Limited, Akeman Street, Tring,
Herts HP23 6A] (telephone 044-283
Ly,

STANDING ROOM ONLY v

Many applications are being found
where it ig more convenient to
have access to the VDU without
having to sit Jr wi and continually

e

stand up again. With thisin mind
DNCS have |nun' d an thrd
addition to their popular slandard

range of computer and Ir‘rminal
furn |.I_ut
ne new stang up

VDU table"

is 39" high and is normally 30" x
30" but any size can be
manufactured to special order
INCS say that these tables are
made to the same high standards of
strength and reliabilily as the
nermal standard range; They are
delivered in knuck-down form,
being simple to assemble in just a
few minutes with one small
spanner. A Y6-page colour
catalogue of all computer
furnilure, accessories, magnetic
media and sunplies is available
free upon request from DNCS,
West Crott Industrial Estate,
Manchester Old Hoad, Hhe
Middleton, Greater Manct
MZ4 4F] (phone 061-643 0016)

THE XIONIC MEN

Xenics is claiming a major
breakthreugh in electronic olfic
technology with the r1r1r|.)11:“.:“.:-:rr!e\.r'.1
ol a totally new system called
‘MicraNode', Micro Nc de brings the
vergatility of Xionics' corporate
level auter ndLL.] office systems
3l "Work Groups', which
can be y depariments of large
companies or indepent ir"'T business
urnjts,
MicroNode provides over 200
acl options covering
55 elecironic mail, word
ng, liling and retrieval and
al l"J[’lLLl|ll]E_. It is
ally valuable for the
comprehensiveness of its
-ommunicaticn lgr:_,.rjtu A basic
ar-configured M croNode can }~r-
nku‘ to remote MicroNodes via

b ]

public switc Iw:tl telephone network
(PSTN) leasec lines, or PSS

connections. MicroNedes at the
same sife can be networked via
Xionics' well-established Local
Area Network, XINET, whict
operates at 10,000, COD bits/:

A minimum MicreNode sysi
cornprising MicroMNode itselt anc
two warkstations S um_ler'

0,000, including software,
ging sop Fisticated and
: | ctlice automation
systems within the means of a small
busi ru*,f. unit

Each workstation has its own

processar with 128 or 256K bytes of
memory, and downloads from

,LtLN sde ary required soltware

data. Various letter-quality and

rr‘mlrlx printers can be attached to
workst rlu_""

Xionies is ceurrently working
on additi "mnl facilities tor
MicroNode which include digitise
voice communication as
implemented on bigger XIBUS
systems. In dpdltlDI‘l Xionics has
plans to provide a 16-bit 68000
processor as &n upgrade with a

1

800 'I.]..
= BYsleln
il

A
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UNIX-based cperatirg system.

The MicreMNede control unit
can be fitted with disc drives of
tive, 10, 20 and 40 megabyte
capacity with the choice of either a
Jﬂppv dise or cartridge tape drive
for backup. Werkstasions can be
sited up to 150 metres away from a
MicreNede unit, Xionics are at
Dumbarton House, 68 Oxford
Street, London W1N S8LA, (phone
01-836 0108},

PRICE ADVANTAGE ON
THE HORIZON

The entry-level retai. price of
North Star ADVANTAGE and
Herizon business microcomputers
is now less than $3,000 as a result
of price reductions anncunced by
North Star. The reductions make
the North Star ADVANTAGE the
lowest priced integrated desktop
workstation supporting gr
word processing and business
applications in the market. The
company reduced the price of the
microcomputers to $2,999 trom
$3,599, Prices were also reduced
on five megabyte hard disc
versions for both preducts and on
the 8/16 co-processor upgrade
board for the North Star
ADVANTAGE,

The Nerth Star ADVANTAGE
is an integrated desktop
microcomputer with 64K of RAM,
two 360K tloppy disc drives; a 640
% 240 pixel bit mapped display
screen, an 87-key Selectric-style

keyboard, an eight-kit Z-80A
processor and six expansion slots
The Horizon, an S-100 b
computer that can l':tL used in a
multi-user configuration, features a
Z-80A mio rocessor and two
360K flop lisc drives.

TI PRICE CUTS

Texas Instrurments hes made
significant price re riu- ions on all
models in its Business .J.T'p.l-::'r. 300
family. Cuts of up to 24% have

e

on spet |I|r model
1 arl awv ":L_|]LZ:.
ss the range. st introduced

in September last year, the

Deern me

rerage re

Business Systern 300 tamily is par:
of TI's fall range of business
gystems. e'md includes the smalles:
of the multi-user/multi-tasking
systems which replaced Tl's earlier
range of DSOA0 minicomputers
They ars designed for use both as
stand-alone systems for small to
medium users or as part of
distributed preocessing networks in
larger companies,
Based on the TMS99000
central processing unit and
coupled with a range ol
Winchester dise sub-svstems,
prices now start from £8995 for a
S5Mb Winchester systern with 128K
bytes main memaory, to under
£15,000 fer the 43 Mbyie Sysiem
372, All models in the family can
support up to seven workstations,
each consisting of a visual display

terminal and an impact printer.

HEADINGS FOR

SUCCESS

The use of word processors is
becom ing mere and more
widespraad throughout the
pusiness world, with circular
letters, invoices, mail shots and so
on now personalised by the
computer, There can be several
drawbacks, however, in that the
printing of cor itinuous business
ataticnery can take anything up te
four or five weeks and the resulting
perforations give the paper edges a
jagged lock. The alternative of
preprinted cut sheets are laboricus
b d into a printer without an
ensive cut sheet feeding

lJI'.-'-,-|=_'-f_.
Inmac now offer a rapid
printing service, called

BUSINESS NEWS

StreamPrint, that guarantees to
have the crder printed within four
days and their express delivery
service means that it will arrive on
the filth day. Personalised
stationery can be produced in any
format to a customer's specitication
tor layout on an A4 sheet, even
incorporating a logo. There are six
typefaces including Helvetica
Hegular, Times Reman and Plantin
Roman te choose trom and five
types ot paper: 100 gsm wove 1n
white, vellum or grey; BO gsm
white bond and lastly NCR paper
{No Carbon Required) consisting of
80 gsm white top coy and a 56 gsm
yvellow tinted copy lor filing.
Separation of the ts is not only
easy but also gives a clean, smooth
edge on all four sides identical toc a
regular letterhead,

Overprinted continuous
envelopes are also available in
white or can be supplied to
matching colours as iadividual
envelopes. These cosl from £9]1 60
per 1000 envei:-]:u&-s and the paper
itsell costs from £39.80 per 1000
sheetls in convenient print
guantities of 1000, 2000 and 5000
sheets; these costs inelude free
delivery to UK mainland and all
criginalion costs. Plain continuous
listing paper and envelopes to the
same specifications are available
frem £22.50 for 1000 sheets with
next day deli»,r.:-ry

Heruns can be produced even
faster in two or three days,
provided there are no changes to
the criginal artwork

A special design and order
form is available with full details in
Inmac’s free tull colour catalogue,
along w1t11 information on the rest
of their range of cables and
computer accesasories. All Inmac
products are available on a 30-day
risk-free trial, carry a quarantee of
at least one year and can be
delivered the same day, il
reguired. Further infermation can
be cbtained from Inmac (UK)
Limited, Davey Hc -ud. Astmoor
Industrial Estate, Runzorn
Cheshire WAT 1PZ. Ie.It?}.,rn;-nu.!:
09285-6755]1, Telex: 629819
INMAC G

ABCDEFGHIUKL COM

HEHTNT L

PANY LIMITED

ABCDEFGHIJKL COMPANY LIMITED

Adnpandy X0 GEE

1. Tire: S7RR4 X

']

12X Nyashodely St
Ajewlni

eenbivie
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TRS80 (LEVEL 2)
ZX SPECTRUM — ZX81
SUPER SOFTWARE PACK

25 Greal programmes on one pack: StarWars, Gambling Machine, Break-
cut, Trap It Population Simulation, Gorridors of Deom, Housabreak, Towers of
Hanoi, Butterfly Chasa, The Vaull, Yahtzee, Maths, Calandar, Amazing 3D
Mazes, 3D Noughts & Crosses, Jackpel, Bandil, Hangman - Musical, Bible,
History and Spari, Mastermind, Spelling, Diary, Racards Flleand Time Warrior
Here are descriptions of just & few ol the games

HOUSEBREAK ‘“wou enter a house at night in an attemg te rob it of maneay
and any gold and &ilvar items you can find. Your object is 1o claan out the
hause. Inthe dark you must avols bumping intothe fumiture, After an imerval of
time an alarm will sound and a short while later (e lighta will b turried on. A
vicious dog is than released and you have to use all your skill and cunning to
avoid getting bitten &5 he chases you around the house, Anyinjuries caused by
the dog will slow down your escape. The game is played in real time, has
ax enl graphics and is very exciting A new house is generated each time
the game 15 played

CORRIDORS OF DOOM! A dungeons & dragons type game that is very
addiclive. You car naver win this game by chance. A lot depends on
discovering the secrels ol just how you have to deal with each individual
monster in the gama, There is a liquid which will destroy (he Werewalt — but
which one? How can you tame the giant spider? Will you ever learn the sacrel
of how ta defeat the Blood Devil? All of the mon s have reasuras for hose
who ara both brave and wise enough o overcome them, Eut to escape alive
you must first Cross some very nasly olis, Play it again and again

AMAZING 3D MAZES ‘Wander {nrough the glant 18x1Bx1B mazes
coliecting treasures, you know whare they are, but how do you get to them?
Extra points ara awsrded for finding the shortest routes, Don't get too frustrated
by apparent dead ends.

3D NOUGHTS & CROSSES Played insice a dxdxd cube, Ihis is a game for
the inteflectual Great graghics. It plays a mean game and wins aboul nine oul
ol every len games il plays.

TOWERS OF HANDI Y ou will welcome this classical puzzle which is a must
for anyone with & computer. The problems difficulty depends on how many
disks you use. I might only take you a few minutas with four disks. but with all
nine it could take al day. Twa variations of the game ara included. Thera is &
constant display of Hours | Mins : Secs, sothal you know how well or how badly
yau are doing at any particular stage. If you find you cannol wark the problem
QU The COmpuier will show you 1he snorest possible soutlon,

THE YAULT A high security vault in Oxford. {The game can e changed to
centre around your own homa town) has ten deors, each witn its own five figura
combination. The cambination of the nine inner deors are known, but anly the
manager knows the combination of the outer door, Unfortunately the manager
has got himself loc<ed in the Vault, |t s your job to get him out before all the
Orygen is used up. The computer will give you metapnorical clues to how near
you are gelting. The time hes which change the combination every sa
often can prove a problem, This is 8 case which really puls your powers oflogic
to the test

POPULATION SIMULATION This is a game for two players, each THE WIZARD'S WARRIORS: A fast moving game

bacoming the leader of one of the planets Techrno' & Prima’, If is a baltle to that matches developments in your aleill as a player Spactrum
survive. Each decade a player musl decide various things in _Qll'.l'\"l.':rl'\il‘-_L]_rllS by becoming increasingly more devious. By offering c4l9'5
planet, ha must carefully balance production and lechnology against to you the full range of options you can choose how

consumption and populalion. He can either negotiate wilh his opponent o to control your warrior through the maze. A full

daclare war on fim How atout sending oul an exploratior garty in search of implementation of this program enables such feaiures

new wealith. Only the experienced last very lang & 3 continuous series of aoynd effects, arcade quality |
TIME WARRIOR ou are an experenced lima warrlor end you have been graphics, double-point scoring, and—for the very

senl on a mission o rid the Universe of imposters who have taken up key artful ~bonus lives.

positions in ten diferant fima se

tars. |In this adventure you will face the

A i : i i i fast

ialors in Ancienl Rome, find yourself in a gun fight in Oid America, halp FOR_TH- A full implementation, Ideal for writing

climb Everest, joust with Ii'}n- Black knlgghl It's all to be done in ‘Time moving “F?-"%E Lype games. Allows the full eolour and 5pe?£ﬂ:|9"g
Warrior! . sound [acilities of the Spectrum to be used, Future .

Microdrive enhancements will be made available,

The tull cassetle of 25 programmes is ADVENTURE ONE: Fealtures a save game routine as

sent 1o you for only £8.95 Inclusive. the game can take months to complete. : ZX81 £5,95
i ‘a remar'cably good version....well worth the money.

Please fegal freg 10 write or phone far

. Sinelair User...
details of other programmes.

Trade enquiries welcomed MAZEMAN: A fast sction m/e game that reproduces Spectrum

Telophons Jotiy WiveriariUsyadye *E’T:E‘:'; :Ertlrrif:fl:ﬁafl;sl.' .. Which Microf?... ZX81 g::::gg

SPAHTAN SD FTWAHE CHESS 1.4: Ten levels of play with this m/c program. ZX81£5,95
(RESY. 1) L B e o, ;

9 Cotswold Terrace,
Chipping Norton,
Oxon.

INVADERS: Very fast m/c action, Includes mystery ~ ZX81 £4,45
ship and increasingly difficult screens.

7 MAES AFALLEN, BOW ST.,DYFED, SY24 SBA gurmm |
24hr Ansaphone 0970 828851 A‘,
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BBC OWNERS

Why not censider the HOBBIT FLOPPY TAPE SYSTEM for your computer?
Ihe HOBBEIT gives tou all the tacilities you would expect from a tloppy disc at afraction ot the price

BRIEF SPECIFICATIONS: Read/Write speed of 7500 BAUD per second ® Capacity: 101K

BYTES per CASSETTE ® Average access time 22 seconds ® Up to 138 FILES per CASSETTE

* Completely automatic — no buttons to press e Fully built, boxed and tested. Just plug in and go

o System can support TWO DRIVES ® Connects to user port » Works on all operating syslems
oMo disc Intertace

Available from stock PRICE £135.00 plus VAT
Also available for NASCOM computers PRICE £120.00 plus VAT
Access and Barclaycard accepted

For more details contact:

\hon Computer Products

KILN LAKE, LAUGHARNE, CARMARTHEN, DYFED SA33 4QE.
Tel: Laugharne (099 421) 515

Everything for the Acorn and BBC microcomputer user.

£ ACORN USER EXHIBITION

' c d l t t- I H t | Hammersmith,
—= Lunard international noteél >s-2s august 1983
The Acorn User Exhibition at the Admission charges: Adults £2 per
Cunard, Hammersmith will house the ticket, Children £1 per ticket.
largest display of Acorn products ever We have arranged for nearly every
sembled under one roof. It will be four exhibitor to redeem the cost of your ticket
days of non-stop entertainment and when you buy somethirg from their stand.
education for parents and children alike. Group rates: 10% discount for parties
The new Electron, the second of 10 or more. _
processors for the BBC micro, the BBC Buses: Frequent services from central
Buggy, all the new software and hardware  London. .
will be on show. There'll be competitions, Tubes: Hammersmith Broadway —
prizes, Acorn experts to answer your Metropolitan, District and Piccadilly lines.
technical questions, demonstrationsand ~ Car Parking: Severe| car parks in the
lots and lots of bargains. immediate area.
If you are an Acorn owner, or just For details of exhibition stands and
thinking zbout being one, you can't afford ~ advance ticket sales contact Computer
to miss it. Marketplace Ltd, 20 Crange Street,

.« Opening hours: August 25th-27th, London WC2H 7ED. Tel: 01-930 1612.
3 10am-7 pm; August 28th, 10am-4 pm.
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News: Commercial software

available
é

r"l’"" 3 i3 a new data base

for the IBM PC and Apple 1.

can instrucl the computer to accept
only certain data in certain fields
and you ca :quest that :i--ll.-:

-ked for ["r"l;"]"lir:
ted. In this

entered i3

errors belore it is ac
way, it iz claime
rji'i"i_d-.i‘r'
Hlt:" nappen

by refusing to ac
many types cf erronecus entri
‘beeps’ its warning and then points
cut your errcr. You will be
stopped, for example, if you omit
important intormation such as a job
number. You can optionally select
any data for inclusion in your
reports. Reports are formatted in
olumng allowing up to 200 ~.;n ce
on a single line. O vou have
defined the raports you want,
(Qbase keeps the designs for tuture
reference and use., Qbase is
upwardly compatible to the
popular Versalorm, upf 1l s
busi s form pre 3
[he cost of Qbase is £132 plus
VAT and more details can be

ined from Pete & Pam
uters, New Hall I...—\, l._ﬁr
]'i“..hill;r]l(' ..drl..rilul.lll.

| HEAR YOU

fave

slem

4 range ot home

C 1 soltware for the

.5![] Hlx programs have b
uced: Car Co

A u(‘.'ir.‘.f_;r'-ru:'

Il
3 prograrm

introd
to aid in
automaobi

insurance
1its!

(tusel,
mainte
Luan Anal
ograms to ana
ans, Home
package F.-r|-.]h||nq the listing and

calegori
payments,
rc' irs)
lwo pr
of 1«

ions and
Maker, which

take decisions

cataloguing of po

1011

|l WE users i

Household Finant
all the basic tunotit
op tU(‘u e a I||-:'1uur_1[|
tamily's firances;
, a word

providing
|'[-er.,_.iirl-;-c¢
accounting of a
and Home C
proE or and a data base s
and retrieval system. Each

individual program, complete with
comprehensive and easy-to-follow

torage

documentalion, costs & 95 with
the c-\r*rs'r tion of Home Off:ce

which costs £12.95. All are
|]-\J'I|:;|:‘|r-|.(‘. [rom ,".'\,Ilfi::
lhe naticnwide dealer network.
Sudiogeni at PO Box 88,
Heading, Berkshire

TYPE CASTING

Another ai
amateur' ty
Microtype Ty
or Learning to t yvpe the Easy Way
The software uses the Sharp MZ
-""J"J"\ includes exercises from
the McGraw-Hill bock "Typing

First Course’ :.-;.-' A. Drummond and
A. Coles-Moglord. Microtype
places d— Iab,, e lr,||r ¢
o il |'|' .
r of 1115 ML eﬂ”'n {o

student of good and t

genic or via

1
L8 |
~
L |

sound a
miorm &

T 18!

Priced at £34.50 plus VAT vou
can get more in fr\rmfﬂhf)*' fram
Kuma Computer Yor k Hoad,
l-f.-'li-.'ir‘.'.lmud, !J\t}.'k' iire, or vou ca

~all them on 0628-7

IT FIGURES

CalcResult is now available for th
Commodore 64, As vou may have
£l d this is a spreadsheet; it
works to a three dimensional
format, simplitying the creation of
layouts, the extension of data
handling and the addition of
pages, wha.-:'- displaying an
srview of rI =) w;'uk in

rmm } ¢
YErsion,

1-'_-1-:.

..ul‘. features such
as horizontal and vertical
A=l (= litting, window familities,
powerful editing fun ' .znd tull
graphics output o .th
CaleResult cc &
available from K[.-'L'I::'j l\'.:. ro
v’1<.1l'|\€" ng, Duramark House,
]v—‘ |r-__ on-Thames, O

Farm

14

rping Tutorial Software

GOING ITALONE ¥

Solo Software is a specialist house
dealing in cassette programs for
the Sharp MZ-80K and MZ-80A
machines only, and although they
have been supplying software
through oulsice marketing
companies for over a
have recently s
'hm“Hv o 'ht‘ =nd u
telephone and mail order. Some of
the packages they 'allr'r' include

4.98),

TJI"IP
Fis

Park (£7.95)

of Karnak (£7.95),
werman Frad (£4.f ;k,., MNightmare

I ’! ce | ?.L -] y
Soccer (£4.95
(£7.95), Mir

| neou l|‘| r (£

(4.95],
and Snaker

5], educaticnal Programs le\_
a maths trainer ( ) and
3 pat I"qa—v like Data Baze

I '||4‘-J". A cal: |l~wl|l-
produced so il you want to Lnrlw

y Soltware at 192

I.‘-J

more contact Sol
Malvern Boad, St John's,
Worcester or ring them on

0905-424152,

OPEN WIDE

Jaws Hevenge ls a somewhat gory
all-action game where, under the
player's direction, Jaws is

atternpting to eat everything in
sight including j Ilf ish, boatmen,
scuba divers, | hapless
swirnmers. | event Jaws

ar irom
there are

and the IIT'I'-:]'.:"'!F?'f‘-|'..".I"[ Pl
achieving this, though,
gome hazards, suct

as dll
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undulating seabed, Boatmen are
armed with harpoons and depth
charges, scuba divers are also
armed and many of the juicy
morsels floating on the tide are
booby trapped. Of all the ways to
describe this game such as violent,
bloodthirsty, fast, addictive and
gory, it is apparently not sexist
since Jaws will eat anything of any
shape and any gender,

50 if you think you're ready to
take the plunge you can buy the
program for the 16K and 48K ZX
Spectrums for £5.95 including VAT
and postage. I suppose you'll have
to bu}f your own tirst-aid kits but
don't let that put you off! Jaws
Hevenge is available from Work
Force at 140 Wilsden Avenue,
Luton, Bediordshire, 'phone
number 0582-454456 or from their
normal retail outlets.

TAXING TASK

Microtax, which consists ol a set of
programs on tape or disc and
supporting manual, is claimed to
be the first comprehensive easy-to-
use microcomputer system for

completing those tax returns for
last vear's income, that ominously
drop through your letterbox when
you're least expecting it.
Developed by two tax consultants,
Microtax caan he uaed on maost
popular micros (48K ZX
Spectrum, VIC-20 with 16K RAM
pack, Commodore 64, Commodore
PET 4000 series (disc or tape),
Dragen 32 and BBC Model B).

At a price of £24.94 including
postage and packing Microtax is

available by mail order from
Microtax Limited, Barratt House, 7
Chertsey Road, Woking, Surrey
GU2] 5AB.

SINCLAIR SELECTION

New products from Flowchart
include; [Q Test, Joker and Home
Budget, [Q Test is a compelling
and accurate way of measuring
your 10, making maximum use of
the graphics available on the ZX
Spectrum. The program comprises
two tests sach of 25 questions and
you are allowed 20 minutes for
each test: an on-screen clock ticks
the secands away. Suitable for the
16K or 4BK Spectrum, 1) Test
costs £5.75.

Joker is a tun program with nc
serious use at all and the user has
to do next to nothing| Purely for
laughs tne program censists of
jokes, puns, riddles and
nonsense, interspersed with
graphic displays to dazzle and
amaze, and it runs tor over 80
minutes. Again suitable for the 16K
or 48K ZX Spectrum Joker costs
£5.75,

Home Budget is designed to
enable a personal data record to
be created of estimated monthly
expenses and income, thus
calculating the financial position
for the year ahead. At the end of
each menth real expenses and
income are entered, the program
then updating the totals. Suitable
for the 48K Spectrum with a
second cassette required for files,
Home Budget is priced at £5.75.

A pack of eight blank C10
cassettes with precision screwed
housing complete with library
case, inlay cards and blank self-
adhesive labels on a role are also
available for £5.75.

All of these products are
available from Flowchart Limited,
62 High Street, Irthlingborough,
Northamptonshire NN9 5TN and
the prices guoted include VAT and
posiage

BRIEFING

The first Griftin Software
Catalogue has been published,
covering a specially selected range
of educational software. The range
covers major areas of the school
curriculum and supports the ZX81
and ZX Spectrum. All the software
has been evaluated by teachers
and recommended age ranges are
given for each cassette, New
software is being added to the
range to increase the subject areas
and support other micros like the
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SOFT WARES

BBC. The catalogue also contains
some business and utility programs
and games and if you are
interested you should write to
Griffin & George, 285 Ealing Rd,
Alperton, Wembley, Middlesex
HAO 1HI or ring 01-997 3344

The first batch of Oric’s
specially commissioned software is
now available from dealers: Orie
Multigames, a set of ‘ive games
{£7.95) Oric Flight, a.rcrait
landing simulation (£7.95), Zediae,
an adventure game (£7 95), Oric
Chess (£9.99) and Oric Base, a
data management program and
manual (£9.99). All programs
require a 48K Oric and a FORTH
tape is expected soon which will
cost £1°7.95 including the manual.

Terror-Daktil 4D is a new
game for the 48K ZX Spectrum
from Melbourne House and the
price for entering the lost world is
just £6,95,

Data Design is a new data
base management system for the
[BM PC. Your data base is
structured into a colleation of
tables which you defire, and you
can construct one or more
input/output forms. These display
forms are used to view the
information in a table using any
format you design, hence the
name. The price is £150 plus VAT
and you can get more details from
Pete & Pam Computers, New Hall
Hey Road, Rossendale, Lancashire
BB4 6]G.

A new series of accounting
packages is available for the
Alphatronic P2 range of 48K and

K micros, providing a
comprehensive business system for
accounts departments including
packages tor Sales Ledgers, Stock,
Sales Inveoicing, Purchase Ledger,
Batch Invoicing, Nominal Ledger
and Payroll. Prices lor each
module range from £150-£350 and
you can get more details from
Triumph Adler Limited, 27
Soswell Road, London EC1 or
‘phona 01-250 1717,

An answer to the time
consuming job of keeping track of
video tapes is provided by Impetus
Computers with their micro
package to deal with all indexing,
filing and book-keeping chores
necessary for the efficient running
of a cassette hire business. Called
the Video Hire Service it runs on a
Commodore such as the 8096, plus
8250 and a printer. Costing £19
per weak, the package will
maintain 13,000 films. Full
information on any aspect of the
hire system can be obtained from
Impetus Computer Systems,
Classic Office, Hendon Central,
London NW4 3NN or ‘phone 01-202
7638,
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LOW DISKETTE PRICES r_Happy—__\
M@m@rnes

8" DISKETTES Part type 1off 25-99 100 up
Single Side/Sing e Density 20.00 27.60 20.80 41 ‘Fﬁu 200rs Y H_JI :8
Single Side/Double Densily 24.00 | 26.10 22.10 4116 250rs = Lo ?” : .rj.l, 1;&
Double Side/Single Density 25.00 | 31.00 — i?ég ;BB:E OF BB comp 508 42
Double Side/Double Density 30.00 31.00 23.40 2114 200ns Low power i 90
51." DISKETTES 2114 450ns Low power 95
" 4118 250ns 395
Single Side/Single Density 17.50 19.70 15.60 G116 lf-i]rls: CMQOs 335
Single Side/Double Density 20.00 19.70 16.90 2708 490ns s
i { | 2716 450ns & volt : 2.1¢
Dauble Side/Double Density 21.50 28.50 19.50 5716 450ns three rall o o
Single Side/Quad Densily 27.00 25.80 24.70 5792 45008 '“ ol WI.JI‘ s 318
Double Sida/Quad Density 32.00 36.00 26.00 25 4;-, 70 L
2764 2 1.80 1.35
Al prices pErbox of 10 disks, exclusive 0" VAT (15%) Z80A-GPL) -~ E3.85 ZE0A-FIO  £2.89 ZO0A-CTC  £2.09
and carriage (£1 per box). Prices correct at time of G522 P16 E370 7002 A-D  E460 3691 £2.75
I - e =R Ty b e | 5 fe BN 7 (=1
going to press. Cash with Order/Trade accounts gaLs120  £220 7805 «Ell s 50 o Bi2trg 0
2 . Low profile L sOcKeals:
only. Please cont?Ect u; for C})uanllty Discounts R el i MR 28 S
(5 + DOXEas). Pence 9 10 11 14 |5 18 19 25 3
Soft-sectored floppy discs per !_ﬂ in nln stic iibra‘r:{ Case:
We stock the full range of Wabash, Verbatim and Sinch 8850 £17.00 5 inch 850D £1825 ~ 5 inch DSDD £21.00

>0 £26.35
S0OD €23 B5 B inch DSDD£25.50

5 inch [

Nashua diskettes, Ribbons for most grinters and & thar 8680 £10.95 . B ined
other products for Mini, Micro and W.P. systems

74LS series TTL, large stocks at low prices with DIY discounts

starting at a mix of just 25 piecas. Wrile or ;‘.-hmr! for list
CONWAY CO M PUTER Please add 50p posl & packing o orders under £15 and VAT to
total, Access & Visa welcome, 24hr service on (0564 422) 618
Gavernmen| & Educational arders walcome, £15 minimum

Trade accounts operated, ‘phone or write for details

SERVICES LTD.

39 Conway Road, London N153BB 01-800 1796
Mail Order Only k Herefordshire. HR5 3NY. Tel: (054 422) 618 or 628

Happy Memories (CT), Gladestry, Kington,

ATARI400/800 BBC COMMODORE 64
LYNX NASCOM SPECTRUM 3802

GIANT ADVENTURE GAMES
LEVEL q &mputlhefs 1) COLOSSAL ADVENTURE: The classic mainlrame oama 'Adventura™

with all the orginal treasures & creatures + 70 axtra moms.,
aftnb ﬂWE" Tu RE 3‘"‘“} 2) ADVENTURE QUEST: Through forest, desert, mountains, caves, water,
fire, moorland and swamp on an epic quest vs Tyranny,
.n M "\m H‘mw OF 'mGnaHHN& 3) DUNGEON ADVENTURE: The vast dungeons of the Demon Lord have
survived His fall. Can you get to their treasures first7
; are Aow
s M v !nf 'hzs m.ktba ) Every Level 8 adventure has over 200 individually described locatlions and is
r bigaer rsions packed with puzzles — a game can easily take months to complete. Only
‘\iﬂlt»h iﬂl’ ; k (O 8? “ sophisticated compression techniques can squeeze so much in! Each game
o F 7 PP“‘“" m‘cms needs 32K and costs £8.90
ATARI 400/200 8RC - FORTH, FORTH TOOLKIT

"rq FORTH" runs on 18K or 32K BBC  Level 8 Comouting are pleased to

micras and costs £15. It: announce a rew toolkit for
+ followa the FORTH-79 STANDARD “'r q FORTH" on 32K BDG micros,
and now the SBOZ as well.

and has fi3-FORTH facilities; It coats only £10 and adds the follow-
pravides 260 FORTH words; ing facilities lo FORTH:

Is Infinitely extensible; # @ B502 assembler, providing

has a full-screen editor; machine-code within FORTH;
allows full use of the M.O.5; + turtle graphics, giving you

permits use of all graphic modes, easy-to-use colour graphics; o
avary 0-2 {ustl); * decompiler routines, allowing the
provides recursion easily; versatile examination of your

runs faster than BBC BASIC; compiled FORTH Programs;

needs no added hardware; tha tull double-number set;
includes a 70 page technical an axample FORTH program: and
manual and a summary card, demonstiations of graphics;

has hundreds of users, other useful routines.

Extension Baale ... £15/£30 ROM Missile I:Iafanea ; . mic.p £7.90

Adds 30 new keywords to BASIC SuperGuip ......... o 0,0 £4.90

Compresslon Assembler 2 .. £12 5-games cassette misc £5.90
Small Source +high speed {FULL RANGE N GATALDGUE)

ALL PRICES INCLUDE P & P AND VAT, All programs are in stock and will be s-u-nl within
2 daya of receipt. Pleasa send order or SAE for catalogue, describing your micro, to:

LEVEL 9 COMPUTING

Dept © , 229 Hughenden Road, High Wycombe, Bucks. HP13 SPG
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SIR COMPUTERS LTD —

Agents for Acorn, BBC and TORCH Computers

TORCH Computers

£-B0 Dise Pack for the BBC Microcomputer ............... £897.00
This unit connecls to the BBC Micro in the same way as a normal
disc drive, but as well as offering a dual 2 x 400K disc drive for use
under BBC BASIC or other languages il provides the option of
using the wide range of CP /M software available for ousiness and
dala processing applications. The firmware supplied with the
machine allows switching between BASIC and CPN, a powerful
operating system developed from CP/M 2.2,

In addition to the disc pack a secand processor is supplied. This is
a Z-80A with ils own 64K RAM card, communicating with the
B502A in the BBC computer through the ‘Tube' Typically the
speed of execution of programs under the twin-processor systaem
'5 Increased by up to 50% compared with a coenveniicnal single

processor compuler. A third processor, the 16 bil 68000, will
shertly be availabla

i) e g ety Vo S, SO Y £3200.00
WORDSTAR WORD PROCESSOR SUFPLIED FREE UF CHAHGE
This is an extension of the BBC microcomputer/ Torch disc pack
system, available in a single unit. The computer contains a BBC

based peripheral processor connected to the main Z7-80 computer,
adual 2 * 400K discdrive as described above, a high resalution (80
character) colour maonitor and a complete British Telecom
approved 1200 bard madem. Il (s the only microcamouter which
has been granled permission far diract connection to the Public
Switched Telephore Network both in the UK. and the United
States

The TORCH can communicate either directly with another TORCH
or with virtually any other lype of computer via Prestelor BT Gold
Using the Gateway lacility of Prestel itis possibla for the TORGH to
access vasl amounts of information stored by private croanisa-
liens on public database systems. The Mailbox facilily of Prastel
also allows the use of electranic mail,

TORCH CH240/10  As above hut with a 10 MB hara disc drive

TORCH CH240/21 As above bul with a 21 MB hard disc drive

SIR Computers Ltd., 91 Whitchurch Road, Cardiff.

OTHER COMPUTERS

1pg
PRCirum (fasus @ only)
Fuller masisr  wnil - for
Including 2

EL

23
prir

Arriage e £

X I Wa can
PRIy INerfaces to fun al the abowe Iram
Sharp computers

SWANLEY ELECTRONICS

Dept. CT, 32 Goldsel Road, Swanley, Kent BRS BEZ, England.

UK prices are shown first. UK customers must add postage (£1 on Sinclair pro-

ducts, £3.50 on ather computers and disc drives and £4.50 on other printers) and

the 15% VAT, The bracketed prices are Eurppean export prices and includs Insured

airmall postage to all the countries of Europe Including Norway, Swaden, Finland, |

Denmark, Spaln and italy. No VAT should be added 1o export prices. We are THE

leading computer export apeclalists. Offieial UK credit orders welcoms from
government laboralories and educalional establishmenis,
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BBC Microcomputers

i A S I SR e e Rl £366.00
Model-B with disc Intartaos. ....civuaisieiiiniiine vosiienmsns £509.00
o T e e M L e S £110.00
Upgrade of BBO Modal A 10 B......ioviiiessssnssssssssisnis £90.00

Please telephone for up to date information on Prestel, Teletext
spesech synthesis, second processors, etc

PERIPHERALS

Seikosha GP 1004 printer_..... verine . £229.00
Shinwa CP-80 printer..... : .. £389.00
BRSO PX-HO DAL, .l i i iR i T s s RN TODO
Juki 6100 daisywheel printer ..................................... Only E470.00
Sanyo high resclulion black/gresn monitor.......c.coveriniiiinn.. £95.00
Kaga Vision | cclowr monitor ... .. £299.00
Microvilec colour MONIOT ....iiue e vserrremsrinerereren .... £310.00
LVL/Acorn disc drives

2800 s reanianniens £309.00
TEAC disc drives

L R PR R S . £ cevrareinens £248.00
2 % 100K .. . £398.00
& XABE i venes ET12.00

SOFTWARE

We currently hold in stock software from over twenty ditterent software
houses, We are always extending the range of programs offered — please
telaphong for details of our current range

Dalivery by Interink of any hardwara #8m ......coeninin .. £10.00

ALL PRICES ARE INCLUSIVE OF VAT

Telephone: (0222) 21341

DONTMISSTHIS
INCREDIBLE OFFER!

' YES, 50 GAMES!

FOR YOUR MICRO

ATER

oncassette forall
the follow ing:

GiAL ALK

SPELCTRLM
ZX87 LYNX

ODRAGON
ATARI YK=1y

@oepia
[B]B]C T
ORIC1

- - L L1 1
SUPPLY CASSETTE 50 FOR
| enclose cheque/P.O.

CARDIFF

1
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BACKGAMMON

Now you can indulge in this cut-and-thrust pastime
withenit losing either vour shirt, or your pride, when
the dice are against you. The ZX8] may not have the
charisma and sex appeal of Omar Sharift but once
you've entered the program in next menth's CT, it
does play a pretty good game of Backgammon. The
program is fully decumented with hints lor converting
it to other machines; and remember that a copy of CT
costs an awful lot less than a backgammon board!

DRAGON CHARACTER DEFINER

Take the drudgery out of redesigning your character
set on the Dragon 32 by running our utility program in
the September CT. A large eight-by-eight grid
correspondirg to a character block is displayed on
screen, and you use a joystick to move a cursor about
and paint in the pixels. [t's almost like playing Space
Invaders while you're designing them.

FELIX KNOWLEDGE SHOP

Al the end ol May a revolutionary new shop opened in
the centre of London. [t sells knowledge. For a

\\ modest sum of money anyone can walk in and take SOFTWARE PROTECTION

s, a course of instruction on the subject of their
choice, and because the shop uses a system of  Gone are the days of cutlass and grappling irons:
A computer-aided teachlr_lg you can Wh'?{}f at ~ today's pirates make use of cassette recorders, EPROM
o W R T and ‘f“lﬂ_"m’l any inhibitions  -opjers and sophisticated programming techniques to
;z, \_ about looking s?upld in front of a human plunder helpless software comparies becalmed in a
tutor. The editor went along to the sea of confusing legislation, Over-the-top imagery

\, and reveals all abcut his job skills!  commercial programmers and the ill-gotten gains

4. 0, s X N\
8, - -
'?d% 6%00 "P,\ \\ opening to try out a lew packages, apart, software piracy is a major problem facing
g o q"@ (0]

N

g,

-

AN amount to millions of pounds, Nexzt menth's CT
{8%& o%.%o Oo\ examines the scale of the problem and some of the
et . % ‘P Y measures that are being taken to combat the thefts,
e < /p b
o % N
\\\ N ‘-'.*-o‘° o
A ik e % J:V “ Articles described here are In an advanced state of preparation
N ' Sl J-'q' @4\ \\ but circumstances may dictate changes to the final contents.
1m0\ : N COMPUTING TODAY AUGUST 1983



BBC Microcomputer System

DFFICiAL
B L

MECROCOMFU‘TER
DEALE

BBC Micracnmpumr System

This is the Destmicroco!

ol FAM J2KAOM, B
kayhoird, imarnal  aspan
Compuier capable o &

£148 4+ \.u'l. G:!IBDU
{ .00

1||r| h Ll;;l' IQP B
Tarch BUOK Dual Cis
CPN  Operating  Systerm  supplied ¢ 1
riarlace Kil L VAT =
BEC Games Paddies £r1 o+~ VA
Pawalie! Printer Cabile

1l B K EAM
with  Dighk
£618.85
T = E12.85
0o VAT = £11.60

100% BBC COMPATIBLE
MITSUBISHI SLIMLINE DISK DRIVES

Dcouble sided, couble gensity, B0 TRAWs, suppled n a
spacially ¢ casa lof @ BBC  microcompuar
camplate v #0les, uliiias dac and usar guida

Single 400K Drive [239 + VAT = £274.45
Dual BOOK Drves {449 + WAT = E618.35
Singie 400K swichable A A0 4 WAT = £286.85
qwﬂ Is;lccka-a-gv. selection of Soliwa e 1or BBC. Please sena

TORCH Z80 DISC PACK
FOR BBC MICRO

DAL ¢ 4K RAM, TEO 2o

1Gludes

&
jinass ol tware
1 E8 PASCAL, C,
B nole - jhess

angd aher pragrar
BCPL FORTRAN
ANGUAGES &rE M

SPECIAL OFFER: Torch 280 Dige fack + Disk Interface
Kil lar BBC Micro T8 + VAT = E910.84
Torch 280 Dis € i740 + VAT = EBET.00
Tarch Lignt Pen for BBC T65 + VAT = E74.T6

COMPLETE WORD PROCESSOR
FOR ONLY £1,099 + VAT

This package consisle of BBC Microcompuler, View
Frocessor, 400K Disk Dive, High Resolulich Green
Meniar, Daisy Wneel Printer ard all (me necessary
bl gnd docuimeniation

QUR SPECIAL PACKAGE DEA

PRICE e 4+ WAT = E1263.85

PROFESSIONAL MONITORS

GREEN MOMITORS
COMpaE le and sync iny
1B MHZ Bardiwidth High F‘
15 MHZ Banchwidth Normai Hesc

COLOUR MONITORS WMICROVITE
noemal resolulipn A3 usad wil
cabingf

Cub M raviter

8 AT = £102.35
fior €60 + VAT = ET6.38
RGE nput

- compuater.
£23% + VAT = £274.83
SANYO AGH manies in plastic cabnete
SCMYAN — rormal resokibon 400 Dols £238 + VAT =
£aTa.83
£339 4 VAT =
E3BG RS
2ols £a79 + VAT =
£550.85

SCM LA — madium resoiiion GO0 Dols

SEMA 45 — High resalutian 800

EFBON Fll& 81 caumn, 40 CHu normEl, laic ang alile
o GUPRIECHDT, Bubscnpd, 11
I'l -k DIl image priring (60
intemabanal characier sats.
£379 + vAT = £435.85
EPEON RXBD: 4 cowmn 100 CPS
characieis, 11 Fiamalienal cnarncier s
a-girectiangl ogc seanng, 4" 19 10" acu
paratel nietace
g0 PR

mags
# i leed, C

T258 = WAT = F207 8%

iracioe leed, ug IH
L.t o 3

E + ¥AT = 481 48
S VAT = £63.26

GUARANTEED LOWEST PRICES
We guaramea 1nal our prices ate (he lowest on the
mark i zan find any item advertised and in
stock &t less than our price we will match that price

STAR DPEID. ||' Carragn 8E Columin
SPECIAL PR
ﬁ'\'.\ﬂ UPiIE |r Carragn 136 Columrn

ETER « VAT = E300.35

T3EE < VAT - EA24.35
F5 4 VAT = EAT.S0

This miciocempuler (8 based on TMS#I00 16 bai
microprocesssr, I Includes 16K AAM, 18 colour high
resolution grephic (182 = EHE_.. The screan display ls
characiers, 24 lines THBASIC, Full size keyboard, For
Soltware thars are about 1000 Pr choose Iram,
Thare ara o lat of peripherals avalla . Digk Dvives,
Disk Interisce, Speech Synihesizer, Exira RAM.
Additlonal Languages (PASCAL, TI-LOGO,
ASSEMBLER).

T Hnm'Cnllr‘n.I'IIClll L"d E130.40 = VAT = £149.05

TIPE04 4 YAT o E144.85
E130,40 + VAT = £148.05
E173.07 - WAT t:ﬂ“

@ official gealers for BBEC Microcomputar

iacarn Compuians, Texas Insliuments Harme

15, ¥ E Dala Business Computers and Toreh
Compulars

DI‘!DERING INFORMATION:

e

A powerlul computer specially designed for the rarﬁll'p'
and small business use [T has 32K RAap
Microsoflt estended colour basic, high .aq.-,|u|~<.r~
colour graphics. 9 colours 256182, Centranig
paraliel printer inteérface, prolessional keyboard and
live octaves of Foung

DRAGON 32 with Cass Lead  E185 + VAT = £189.75
DRAGOMN JOYSTICKS (Pair) . £17.35 + VAT = £10.95
PRINTER CABLE E10 + VAT = £11.50
A large range of Soltware |5 available on casselies.
Please send 5.AE. for delails

SEIKOSHA

DOT MATRIX]

PRINTERS
WITH
HIGH-RES
GRAPHICS

AP-100A: 80 colnn, 30 CPE Daf addressabie niws graphics, 10
wide acjusiabie fracion fesd T % & prinl matne, Ceslrore paralial
nietace

A OO0 PRICE

FRICTION FEED I\.Il.ﬁl“ll\ﬁ

ﬂf‘-\!m BD Colul 3

irud descanders,

double wigtn gumm 8 :.-

RS2 (gerial) mierace poeh nolded
GP-2500 PRACE £223 + VAT =

NEW ARRIVALS

@ Shinwa CPBOD Printer, Centronta Paraliel imeriace
caoe compatibie with Epson MXBO, Price E265% + VAT

£308.35
& Juki Daisy Wheel Printer wit Ceslronic Pasaila
Interface. Price £388 + VAT = £424,35

£ -,u + ¥AT

wlranic u:\.l-le and

£200.35

# Four Colour Printer

Centronic Parallel Interiace, supplied with ten

pens.

Price ......ooviiiann . £130.40 + VAT = £140.95

PLEASE PHOME FOR FURTHER DETAILS ON
THESE ITEMS

CASIO POCKET COMPUTERS

SRS
G
-
CASIO FX-BO2P: Pocken compuler w

and buslin mini computer 3, laquag
|:|||||_;n.|"' slaps. OWERTY xeyl 12 ¢ ||n| dsplay
F XA

inldeg Fwmction
16568

GASJIJ FX-T00; © J.kr"l compiiar with scientilc N
BASIC ingusoe, 1568 program steps, OWE HT\' k..u,rl ard
|2 char, oisplay
FrroaF
CASIO PB0Q: Pockol cormpular
program sleps {expandats GhRE
12 char dsplay,
B34 T4 - WAT = £39.95
¢ FXT00 & PEITDG
S R E17.35 + VAT =E£18.96
Far FET00 and PR

FY-B02P Scignific cosulator with 512 pragram "Icl:l' .Jn:ldtl
remalies Price E39 - VAT = E44.85

COMPUTER
WITH
PRINTER
AND MICRO
CASSETTE
£146.95

+ VAT

Wew pockel compuler with 24K E System ROM, 4K

Han, BASIC LANGUAGE. 24 characier laud crysta disgay,

QWERTY kenoard + numeric pad + use: delned keys, 24

cournn Thermal printer, Miciocassalle recorder lor dala

storage,  batlory charger and  demansiration cassalle
Hi

E146.05 + VAT = £168.00

Wl prgara which accompany & chegue, cash o posial orders are CARRIAGE

Akhter Instruments Ltd.

EXECUTIVE HOUSE, SOUTH RD, TEMPLEFIELDS,
HARLOW, ESSEX, CM20 2BZ. UK.
TEL: HARLOW {0279) 443521 OR 413639
TELEX 995801 REF — CT

H'-FFHJ-\. unl J Flrasi make chegues and postal orders payable 1o "AXHTER
2" A cair@age charge of 3% of wwocs el is applicable 1o
orders. We accept ollicial ofdars fram
slabishmanls, We accep VAT FREE EXPORT
OnE of write to check ahipomng cott
G Hﬂuﬁ:ﬂ: MON-FRI Bam-5.30pm, SAT 10 am. 2pm.
We welcoms callers, no parking problems.

g ACLESD:

19, plaass
I'JIPE il
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COMPUTER/ROBOTICS
TRAINING

FULL TIME COLLEGE COURSES

15 MONTHS
TEC Certilicate in Computing Technology

6 MONTHS
TEC Higher Certificate in Computing Technology

SUBJECTS: Foundation Electranics, Digial Techniguas
Microalaectronics, Microprocessors, Microcomputer based
systems, Industial Robotics, Hands-on Maching code and
High Level programming, Faull diagnosis and ATE, plus in
course project work
NEXT COURSE COMMENCES SEPTEMBER 19th
3 WEEKS
(July 25th to Aug 12th)
TEC Microprocessor Control in Industrial Robotics

An intensive course suitable for applicants who aready have

sound software/hardware computing knowledge — eg

glectronics and computing engineering technicians and

college lecturers wishing to update. (TEC approved at leveal |V)
PROSPECTUS FROM:

EDUCATIONAL, SPECTACULAR AND LOTS OF FUN
— SEND SAE FOR FULL DESCRIPTION & DETAILS OF
LONDON ELECTRONICS COLLEGE (Dept C5) SPFCTRUMAPPU_CAT"_ON SOFTWARE, .
= Road. Earls Court. London SW5 9SU This great program is available now for £11.95 (VAT and P+f
20 Penywern Roa - included). Access & Barclaycard welcome. Dealer enquiries invited,
Tel: 01-373 8721 KUMA COMPUTERS LTD., 11 York Road, Maidenhead, Berks.
Telephone: (0628) 30822 Telex: B49462

SHARP * BBC " SHARP * BBC * SHARP * BBC *SHARP *

SPACE ADVENTURE FOR
SHARP MZ-80K & BBC B

PLANETFALL — approximately 25K
e I v tha

here ar re wats al conguering ; wi ang buy it Even the most magnificent of Empires has
AN iers to feed and vice Nl
e-1 I e 1 leal [ r il n is ¢ ri
Whi | 1 the o ar
rajgs lnot everyone navigational errors and a [lucteating market, Mull [ i.:'_.':-.r
11T mpetihon ligely o get | ite | 1l fyour earge! (Up te 12 ean play!)
unning to sucesed and although
1y 1e 1§ easy learn ent upon chan ]
lhus :roa gonhinung ibilities You can aave
I situation on lape al any bime 1 1t all gets t TILd Al s
i when you've recovered
A rmassive 25K (FER LN ter onby L1145 & clusiye! S "
: Fill in the coupon and return it to:

ASP Software
145 Charing Cross Road
London WC2ZH OEE.

RN L. T P T e e AT A
Available for: I Please send me . . . . tape(s) — (delete as necessary) C7 Aug Sﬂ
Ol s s RO oy ihine h o e (state which version required).

Sharp MZ-B0K
and BBC B

Ii enclose my cheque/Postal Order| Interrational Money Order
idelete as necessary) tor: .... [made payable to ASP Ltd) |
| OR Debit my Access| Barclaycard (delete as necessary) |

S T T T O )

| Please use BLOCK CAPITALS

|
{-Harte My Mrs! MIsEY oo oo ormonsscnins vionssess doss s segyeids |
| P D e B R B T B S S RS R i |

b
SHARP * BBC " SHARP " BBC *SHARP * BBC * SHARP *

20 COMPUTING TODAY AUGUST 1983



Series: Inferrupts made simple

MICRO INTERRUPTIONS

Phil Cornes and Tony Cross

MICRO

INTERRUPTIONS

We conclude our brief look at the way in which
micros can be made to talk to one another by
presenting a two player, two computer space

game that demonstrates interrupt techniques to

the full.

his month we are geing to
T describe the implementation

of a real time game, which
uses two compulers communicating
over the PIO interface described
last month.

The actual communication is
done over PIO port A, using bits
0-2 as output bits (bit 3 as the
interrupt bit) and bils 4-7 as inputs
(bit 7 as the interrurt bit). The
cable connecting the two machines
must, therefore, have a four-bit
twist in it to ensure that the output
ol one machine go to the
of the other machine. The
is programmed in the same way
that we described last month, that
is in Mode 3, using the Z-80 in
interrupt Mode 2.

To obtain real time operation,

all the software must be written in
machine code. The version which
we have written is in Z-80 code,
and runs on a NASCOM 2 under
the NAS-SYS 3 monitor. A Hex
du mp o this version is included at
the end of this article

ZAP THAT ALIEN

The game, called 'Starfighters’, is
a space war lype game. The screen
is a window on space, around
which yau can 'fly’ by using the
four ¢ ol keys. Three
alien s seratt can be seen
through the 'window’, one of which
ig under the contrel of the other
player. This ship is called the
‘flagship’, the other two are decoys
and move around at random, All

three ships lock idenlical, but anly
the ‘flagship’ is armed, and only
the ‘flagship’ has a defence shield,
This means that a decoy alien will
be destroyed if you hit it, but the
'‘flagship’ will only be slightly
damaged. You must hit the
‘flagship' 10 times, in order to
penetrate its shield and destroy it
Each time the 'flagship’ is hit, any
decoy ships which have been
destroyed will be replaced,

Your photon cannons can be
fired by pressing the Space bar
Their trajectories are such, that in
order to hit an alien, you must
manouevre him under your 'sights’
before and during firing

Your ship can only carry
enough photon energy to lire
twenty blasts from the cannons
You can, however, restore this
energy level by 'docking' with the
stationary 're-arming’ satellite a
any time. This is done by
manouevering the satellite under
the 'sights’, where it will
automatically 'lock on'. Once you
are 'locked on' to the satellite vou
cannot move away until re-arming
is complete. When the re-arming
process is complete, the satellite
will automatically ‘unlock’ itself
and move a short distance away

If you are hit, then you will
suffer some damage. Each hit will
damage about 10% of your
systems, so if you are hit ten times,
yvou will be destroyed!

The status of your ship is
displayed on the top line ot the
screen. The status information
given ia:

1. The number of timss you have
hit the 'flagship’.

2. Your photon energy level
remaining.

3. The extent of damage to your
ship.

Other information is occasionally
displayed on the top line, such as
an indication that an alien
epacecrait has been hit, or a
warning that you have been hil

SUB SPACE

In overview, the game consists
number ot subroutines which are
called from a main loop. The main
loop constantly scans the
keyboard, and the subroutines
perform the various functions
required by each of the keys
pressed, The main susroutines
required are:

1ot a

1. A routine to enable us to 'fly’
around in space.

2. A routine to fire the phaton
canncns and detect a hit on an

alien. >
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3. A routine to transmit information
to the other player.

4. A routine to receive, and act
upon, information from the other
player.

5. A routine to control the re-
arming satellite and the re-arming
process.

6. A routine to control the
'flagships’ movements.

7. A routine to control the decoy
ships movements.

1. Flying around in space.

Flying around in space is achieved
by moving the stars, aliens and re-
arming satellite, one screen
location in the direction
appropriate to the cursor key
pressed. For example, if the left
cursor key was pressed then
everything must be moved to the
right. Similarly, if the up cursor
key was pressed then everything
must be moved down,

The current position of the
stars, aliens and satellite are stored
as 16-bit screen addresses, the
aliens and satellite in two byte
variables and the stars in a two
byte by 20 element array. These
variables are read and updated by
the four 'movement’ routines, one
for each cursor key.

The ‘'movement’ routines all
perform similar functions:

1. Read the current positions of
stars, aliens and satellite.

2. Erase the siars, aliens and
satellite by writing the 'space’
character at their current
positicns.

3. Calculate new positions for the
stars, aliens and satellite.

4. Update the current position
variables.

5. Redraw the stars, aliens and
satellite at their new positions.

In addition, the new position of
each star is tested to see if it has
gone off screen. If it has, then its
position is re-calculated to position
it at the opposite edge of the
screen. Similarly, the new
positions of the aliens and the
satellite are tested to see if they
have gone off screen. If any have,
then their new positicns are
ignored and their ‘olo positions are
re-used. This prevents them from
ever going off screen. {(We
discovered that if they are allowed
to go oft screen and 'wander
through space’, it is very easy to
‘lose’ them completely!).

For additional ‘realism’, an
auto key repeat facility will allow
you to move around by holding the
cursor control keys down, rather
than having to press the keys for
every move. Fortunately, the NAS-
SYS 3 menitor on the NASCOM
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already has this facility. Non
NASCOM users can, of course,
write their own auto key repeat
routines, if required.

2. Firing the photon cannons
There are two photon cannons, and
they are angled so that their
‘shells’ coincide uncer the centre
of the 'sights’. From first being
tired, to the point waere they
coincide each 'shell’ occupies
seven separate posilions on the
NASCOM screen. Since the game
is to run in real time, the 'shell’
trajectories cannot be drawn all in
one go, because this would take
too long, To overcome this
problem, the current status of the
photon cannones (1e firing or not) 1s
stored in a status variable, and the
current positions of the ‘shells’ is
updated, To obtain a realistic
speed of firing, the shells' are
repositioned every |5 times round
the main loop.

When the Space bar is pressed,
the status variable is 'set’. The
photon cannon routine tests this
variable every time and returns
immediately if it is r.ot 'set’,

At the end of the photon
cannon routine, if the 'shells’ are at
their coincident pos:ition, the status
variable is 'reset’. Every time the
'shells’ reach their coincident
position, the current position of
each of the aliens is tested. If one
of them is currently under the
centre of the sights, then it has
been hit, and the routine which
draws an alien exploding is called.
If the alien hit was the 'flagship’,
then the 'flagship hil’ variable is
incremented, If this variable
reaches the value 10, then the
game is over and ycu have won. [f
the alien hit was a decoy, then it is
flagged' so that it is not redrawn
until the 'flagship’ has been hit.

3. Transmitting information to
the other player.

There are only five data items that
need to he sent to the other player.
They are, the four possible
directions of movement, and
whether the other player has been
hit. They are sent as a one byte
code per item, and are coded as
follows:

Mave ta the left — DA Hex
Maowe ta the right — 0C Hex
Move up — 09 Hex
Move down — OB Hex
Hit on the other player — OF Hex

The direction information is gent

during the appropriate movement
routine, and the ‘hit on the other

player’ information is sent during
the photon cannon routine, if the
‘flagship’ has been hit.
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SR F e s T
—-
1928 F1 C9 FS C5 D5 ES FD 46 GO FD 23 FD 6E 08 FD 23 4. Receiving information from the
1938 FD &4 BB DF SF 7C FF 2D 7D 20 Fé FD 23 16 other player.
1948 EA 151 D1 C1 F1L G Fh 3E @E Gy X 28 77 09 Because there is a four-bit twist in
19%A FS 1A &F 13 1A 67 F1 09 FS 1320 42 Pl o9 the cable connecting the two
1968 F5 C5% 66 E8 B8 10 FD 1B 74 @ 6 Gl F1 CY OFS machines, the data is received
1978 3E B8 22 iF Ba 32 A3 AY 30 S v L~ A b S VR e reversed from that shown above.
LRHE 0P OFE 0% DS ES 21 @R @8 3E e R T For example, a move to the leit is
1996 21 @B BB B4 IE 77 23 18 Fi BE 11 48 We P received as AQ Hex, and a move to
19A8 A0 3E $4 77 19 1@ FC 21 79 8D 77 19 16 FC the right is received as CO Hex. In
1986 3E 99 32 @A BB 30 32 39 88 HA BE 3¢ 32 By each case the high bit is set, and
19CE BE £1 D1 C1 F1 €9 F5 G5 DS 79 1B @6 @D O this causes the PIO, which has
1909 CD 50 1Y Bé 2E 3E 80 77 23 1 £l 13 18 F8 El been programmed to look for this
L9EE D1 C1 F1 C% F5 C% DS EYS 86 7Y 1B G5OCD 46 bit set, to generate an interrupt.
19FB 19 @6 ZE 3E 20 77 23 1@ FA 16 F@ CD BB 1A When the interrupt has been
1ABEB CD &6F 19 E1 D1 C1 F1 €9 F5 5 OES 11 51 1B 04 acknowledged, the interrupt
1ALG 14 CD 5@ 19 36 26 77 13 10 1 D1 C1L F1 L9 FS service routine will be called.
1A28 C5 DS ES 11 FS 1B 86 @5 3E 86 CD S8 19 77 13 10 The interrugt service routine
1A3E F9 FD 21 68 1C CD 22 1% 11 F5 1B 86 W5 3E 20 ¢ tests the received dala to see if it is
1AaE S5 1Y Y 13 160 F9 3E DA Az LA 7 - - T 2 N - L I L d]‘.rel’_j!hf'l'ﬂ 'i'l"lff')l"!ﬂﬁ”ﬁﬂ f1p not CDdE
1ASE 1B Bé €4 ZE DL D 58 4% 77 13 18 F9 11 2B 1B @6 OF Hex). If it is, then it 15 stored in
1AGE B7 3E EB CD S8 19 77 13 16 F9 11 A9 1B #é 26 3E the 'alien direction’ variable and a
1478 2 CD 5 19 77 13 10 F9 FD 21 7F 1C CD 22 19 D ‘return from interrupt’ is executed.
1ASE E4 19 CD 88 148 CD &6F 19 EL DL C1 F1 C9 F3 68 DY [f it is code OF Hex (ie hit code
1490 DE B4 Eé 70 FE 70 C2 @6 1B CD C6 19 FD 21 A8 IC received), then the routine which
1AAB CD 22 19 11 2C @1 €D 60 1% CD E4 19 CD 88 14 CD draws the missile strike flash, is
1ABD &F 19 34 43 1D Cé Ba 32 43 1D CD B3 17 CD 8L 18 called and the 'hit on yoursell
1ACEH 21 CA BB 22 29 G0 EF 4D &9 73 73 49 60 &5 20 &9 variable is incremented. If this
1ADB &D 78 &1 &3 74 21 20 20 20 20 20 20 20 20 53 68 variable reaches the value 10
LAE@ &9 7@ 28 73 74 &) 74 7% 7% 20 2D 28 4F 70 65 732 decimal, then the game is over and
LAFB &1 74 49 6F &E &1 6L GW 11 DC ©5 CD 68 19 2A 44 you have lost, otherwise a return
1REE 1D ES DY B8 ED &40 CEB 2F GB 2F CBE 2F OB 2F Ed4 €7 trom interrupt’ is executed.
1E1B 32 3R 1D DY @8 FE ED 4D 86 DE EQ F2 E4 D2 CE DB
1R26 E8 40 50 Cé 52 48 B2 5C 98 50 86 E4 EF DE Eé Eé 5. Controlling the re-arming
1EHBO 48 62 72 70 44 SE BB 67 VE 1C BB 26 OB DD 0A ES satellite. QI
1EA0 DA 9E GA A4 BA SF BA 63 WA 2B 04 22 084 EL B9 EY The re-arming satellite is unable to
TESE B9 4F B8 4B BB 74 DB D& @8 E1 B8 EL BB S8 Y 4R move under its OWIl power, 50 ”‘1{9
LESR B9 9D 09 DI @9 F1 09 1F @p 27 04 4B BA BB 6a LY only way the satellite can move, is
LE78 BA EB BA 4F OB 6D OF 41 BB 4F 98 8B OB CE 98 OB when any of the cursor keys are
TEAW B9 4B 0% HBE 09 CRE 09 OB 64 4B B4 BE @A CB BA ER pressed, and the four movement
1E90 GE 4B BE E1 89 AL BY A4 @9 DE B9 DE B9 E3 B9 9F routines already take care of this
1EAD B9 A2 B9 A4 B 20 BA 22 0A 20 B9 22 B9 E1 @8 IF for us. A
\EE@ B9 24 09 DE OE 28 B9 SF @Y SC 09 57 09 43 09 4% All the re-arming routine
LECH B9 4B 09 9D B9 9A B9 A% B9 A7 B9 DB B9 DY 09 EY D e
LEDG 99 E7 B9 EA B9 10 6A 19 BA 24 BA 26 BA SE BA 50 position of the satellite to see it it 1
LEEB BA &4 06 &7 BA 40 DA AL WA YE BA i OA 96 @A A% under the 'sights’. Since the =
LEFD B EB 04 EY @A EA 09 E1L B9 E2 B9 AL 09 21 @A 4F el Change thiy
1CRE BB E4 BA 29 @9 71 @A 97 09 CE B8 Bé6 0B 38 OB 4F pgs“}“’“deaﬁlh o ‘?”‘d‘“ii"'@? "
1018 W8 25 B9 AR BA 73 B9 17 BA CF OA 77 BB AF 08 17 e*‘?c“tf hhi e s Sl
1026 0A CF BA 73 B9 4F B8 aA 0A AF B8 CF GA 17 @A 73 m““é’ﬁf -F“.'a]e‘ each time
1C38 W9 77 BB 17 @A CF BA 2% B9 73 B9 4F @8 Ah DA 18 rDu“H m?mf“ﬁ.f?gnm e
LOAE 20 Bl 20 BC 20 B4 20 BE Y0 @1 20 0C 20 B4 20 88 Tl *ﬁsa'e = s e
LCER 20 B1 20 BC 20 B4 28 B8 20 01 29 60 20 04 20 68 5‘% t]f‘]f ”E?.Ifj.‘;‘gt‘““ i
1048 BF AB 02 B% B3 12 B6 AL B4 12 B3 24 B4 54 B3 76 ?ﬁ;m(_\d?aigflmher%’ga s e ok
LEYE B 14 BX 18 B4 X9 |2 A5 @1 13 @2 A4 81 @5 A4 14 whiﬁ:l:l E,}['[;'Uiill‘.:i s kc:yboarJ fron
LCHE FF @1 FF 84 FF @81 FF B4 FF @1 FF @84 FF 01 FF 04 Peing taannadt anda counter
1098 FF B1 FF 84 FF 81 FF B4 FF B2 FF 85 FF 82 FF 85 vttt it dot e SIS .
LCAE FF B3 FF 06 FF B3 FF 86 40 S8 61 50 60 58 04 58 He i b St it
1CEE BB S8 Bl S0 BC 58 P4 50 BE 50 91 50 50 i e
palinepiig s st ki s el s s Sk Sa il whilst the satellite is in this locked
LECH B8 SO 01 56 6C 58 04 56 68 560 61 S50 00 50 64 50 Wb el il s R e
1CDA BE S8 A1 S8 A0 56 B4 S8 08 S0 81 5P B0 50 04 S ociaitaiied Whan it seuniar
1CED B8 56 a1 50 60 50 06 50 08 50 61 50 8c 50 04 50 ek e v
S Ve o t e A reaches zero, the re-arming
LCFE BB 50 Bl 58 BC S0 B4 S50 A8 S8 91 S8 PC 50 V4 LB il 1A eemblate arid seRre)
1DE0 @8 56 81 S8 BC 50 04 S8 08 FF B9 FF 06 FF 8B FF ko Barian:
1D18 BC FF BB FF BA FF B9 FF @B FF 87 FE B4 FF 85 FF '
1D2@ B4 FF A3 FF B2 FF 01 FF 01 @82 88 84 602 6F 35 @ . SRR
1D30 B7 OF WO 0P DO V0 BO PO 0V DB VD VB B0 BB AR 0N [llld;rhff J_?sgfemem routine disabled
1D4B 70 BA P BE A0 B0 BB BV 00 PO PE BE VO B Ve 0 N Tha aeccriart variables orioias)
The complete listing for Starfighter in Z-80 Hex format. value is restared.
3. The ‘number of photons’
For those who den't have the time to type in all this code, the program variakle is set to 20 decimal.
is available in NASCOM 2 (CUTS) format at 300 baud from ASP Seftware | 4. The satellite is moved, one
for £5.99. Orders to ASFE Software at 145 Charing Cross Road, London screen location, in a random’
WC2H OEE marked "Starfighter”. direction,
T — T T T——— R ——r e ——— T T
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MICRO INTERRUPTIONS

The satellite is moved so that it is
not detected as being under the
'sights’, immediately the routine
ends. The ‘random’ element
consists ol seler.hnq, at random,
one of four possible directions of
movement. This has been
implemented on the NASCOM, by
loading the accumulator with the
conterts of the refresh register,
and then using only the low two
bits. Unfortunately for us, the low
kit of the Z-80 relresh 1L—q1dfer is
always 0. To overcome this, the
conients of the accumulator are
shifted ene bit to the right. The
accumulator is then incremented
by one, for reasons which will
become apparent later, to give a
range of values between | and 4.
The effect of each value is:

1 — Move up
— Move leil
— Move down
— Move right

= P

The satellite is now moved, cne
screen location, in the direction
appropriate to the.contents of the
variable. This is done by calling a
set of 'universal move' routines,
which test the value in the
ahﬂ1:1ﬂ11|a.{)r and then move the

‘calling’ object in the appropriate
direction, (It was to enable us to
use these universal routines, thal
we incremented the 'random’ value
in the accumulator zarlier)

Man-Z-80 users could achieve

the same effect by reading a table
which contains the digits | ta 4 in
a '‘random’ sequencs, and calling
the ‘universal move' routines with
the value read. Even with a fairly
small table, it will be very diffic ult
for the user to anticipate the
direction in which the sat
move,

te will

6. Controlling the ‘flagship’.

As we have seen, the 'flagship’ 1s
under the control o the other
player, and we can tell in which
direction he has mcved, by
reading the 'alien direction’
variable, This variable will contain
either the digits 09 to OC Hex, or O,
which is the value it is initialised
to. When the variable has been
read, the high bit is reset, since it
is no longer needec, leaving five
possible values 00 to 04, These
values mean:

00 1l

01 thip’

0 ; ship” |

03 l ove llags h.|_=' down
04 — Move 'tlagship’ right

The ‘flagship’ is now moved, aone
screen location, in the direction

STARF JGHTERS — Copyright (el T.C. & P.C

tere! Aresl time, dual

Empire
Cour B

ontents of the
s by calling

appropriate to the c

variable. This is do

the 'universal move' routines

unless the value is O, in which case

the ‘flagship’ is not moved at all.
Just as in the four movement

routines, the 'flagship’ is tested to

new position is oft the

[ it is, then its new

and its ald

sea il

Creer
ignored
position 1s re-used
At the end of the ‘flagship’
routine the ‘alien direction’
variabl set to 0, so that it no
further directions are received
from the other player, the 'tlagship’
will remain stationary. E){U—[f
when eny of the cursor keys are
5_;:'-3:;..-;1‘_:!_1, l,:f L_.‘E‘.II,H"R':':.

poaition it

7. Controlling the decoy aliens.
There are two dec: Y aliens,
although you can have as many as
you like, and they serve
purpose other than to cause
contus:c

The :jf-r-"m,' routine, which is
called each time round the main
loop, moves esach of the decoy
aliens in a separate 'random’

direction. The decoys are not
moved every time the rouline is
called, because they would then
move much faster than the
flagship’, which would defeat their
wurpu*u' Instead a ¢ mmh=r which
has an initial value cf 150,
decremented each time 1.';r' routine
ig called, and the decoye are only
moved when this counter reaches
ZETO.

When it is time

i

to move || 5]

decoys, cne of the
directions of movement i

|’rh4= i
CnE

_-.”.Ii'\.'{*

at random, for each :
They are then moved,
in their reso

random’ choice ol
is implemeated in the

The '
direction
same way that it was for the re

arming satellite, ie by reading the
value in the Z-80 refresh register.
Non-Z-80 users could use the table
principle again, as cescribed
garlier.

To prevent the decoys trom
going off screen, the new po
of each alien is tested to see it |
has gone off screen. 1 it has llu 1
the new position is ignored, and
the old position is re-used.

As we mentioned earlier, il a
decoy u||[‘rl is hit, then it is
'flagged’ so that it is not redrawn
until the ‘flagship’ has been hit
‘u"'fh‘it 1r| really means, is that the

n is set o0 if

||| ng that

 to tes

-.ler.,-_:y' aliene

1em have been
'.}I.".".f' are

.'rl

: lrwru |||r
|JJ@ decoy routin
the positions of 1
either, or both,
'lagged' as hit,
ignored.

DELVING DEEPER

a whole host

There are, of
of lower level' subroutines
as the ‘universal move routines’,
and routines to ocutput the scores
elc, which have not been
described because of space
[irnitations '.-ur ---r politeness the
~ditor is choocsing lo gnore this
feehle atternp | 11 y pun!)., The
routines which we have described,
however, form the 'guts’
and with the description
Prograrninirg .—||||| the use of
interrupts, which we described last
month ’rhe-‘\-' '-"I ould give vou a fair
idea of how to go about writing this
sort of game for yoursel|

To show you how much more
exciting this sort of game can be,
we have reproduced a Hex dump of
our version of the game, which
runs on a NASCOM 2 under NAS-
5YS 3. (Incid en tally, if you
connect a small 8 ohm speaker
across the tape LED you will find
that our version also has some
limited sound effects!)

>ourse,
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Feature: Improving the Sharp MZ-80K speed

Maurice Webb

SHARP SPEED UP

Find out how to improve the speed of your Sharp
MZ-80K with the aid of a few modifications.

mproving the speed

performance of the modern

micro seems to have recently
occupied the minds of many
computer ownars, There would
appear to be two main schools of
thought, those who believe in
purchasing one of the piggy-back
boards for between £50 and £100
which will receive no comment in
this article, and those who believe
in modifying the existing circuitry

Those whe follow the s
course lace a number of p
problems. If the micro i
taster speed it is not pe
load programs saved al
original, slower speed and if the
5] 1 i1s changed aller loading al
he original speed the program is
likely to crash when switching
takes place,

I]1||€: solution
described here

"."-'lll(!ll 15
e | would suggest

reliable, inexpensive and readily
adaptable to other systems which
work in a similar manner to the

MZ-80K.
CLOCK THAT

aaarp generate their clock from an
8 MHz crystal which is divided by
a 741.593; pin 8 gives the output al
2 MHz which then goes off to
disappear into the bowels of the
gubbins. At pin 9a 4 Mhz output
can be obtained though this pin
was not used in the ariginal Sharp
design.

[t will be neces
track where it leaves the 741593
(I29). Care is needed here and |
shouid nol need {o remind tae
reader thal any guarantee might
well be invalidated by performing
this minor piece of surgery. Nor
should it be attempted by the

iry to cut the

28

inexperienced or those of nervous
disposition,

A length of thin, Hlexible wire
is connected tc pin 8, a second
length, preferably of a dilferent
colour to pin 9and a third to the
other side of the cut track. Joining
the pin 8 and cut-track wire should
restore all as before and a guick
test can be made, If all is not well
do not continue until the fault is
rectified.

Originally the Z-80 was
intended to have an cperating
speed of 1 MHz (hence the
division), but it is possible that the
one in residence may well operate
far in excess of this and not need
replacing » Z-BOA is a direct
replacement for the Z-BO and apart
from the usual care needed when
dealing with 40 pin beasties no
problems should be encountered.
{The cost of a Z-80A is something
in the order of £4-£5 which is not
enough to deter the enthusiast or
require a secord mortgage. )

WHAT A SWITCH

The circuit shown switches the
clock from one speed to the other
in such a way that switching takes
place when the clock cycle goes
low which reduces the possibility
of crashing programs. Switching
can be done while running a
prograr, indication of clock speed
is clearly displayed and at switch-
on, the computsr comes to life in
the original way as the makers
intended. This is a great advantage
if used by less experienced
members of the lamily for they can
just ignore the little switch

Construction is straight
forward, construction on a piece of
lmm copper strip-board
(Vercboard) makes a neat job and
provided good construction
practice is follewed no problems
should be encountered.,

The switching circuit of the
741.500 is quite conventional. The
T41.573 acts as a standard JK flip
flop with CLR tied to the RESET
line. The problem of [alse
triggering on a non negative cycle
was solved by using the 741.574 as
a one shot pulse circuit which
delivers its one pulse when and
enly when the switch is pressed
and this is timed to fit inlo the
computer's normal timing.

The switch should be of the
momentary aclion type which is
normally connected to Ve and
grounded when the change over is
required. The pulse so delivered
flips the JK and so on via the
74L.500's to the micro’s main timing
gircuit.

The bi-coloared LED indicator
is something of a luxury as a

COMPUTING TODAY AUGUST 1983



SHARP SPEED UP

simpler system could be easily
designed but this circuit has one
particular advantage in that it does
ensure the computer always comes
~y 1] |
up at 2 MHz from cold as
previously described when the LED
chows green turning red te

During use this medification
has proved itself as being reliable,
programs can be saved and run at
either speed and lor such a modast
outlay has proved a most valuabe
improvemenl to this already
excellent micro

A WORD OF WARNING

It your Sharp has had extra RAM
fitted since you purchased it, you
must ensure that this memory is
sufficiently fast to operate with the
highear clock spead

indicate 4 MHz This circuit switches the clock from one speed to the other
" o 1an
THO ; e
L ? L
ki i i gl | I { :[ :! e
3 H " Tl glnuq 10k %epnn{m %
I — J
l—zl'l 4] : 3 o (5] ! a
- i @ @ @
§2k=_ac ELR rt oL Ej o ELR 4 iy 4 e
i RE] 2
| ( } GREEM | AED
C.‘I:J:D ] TALATY [ [ wPALETT TALEDD = B AL
rrard | i
BW1, RE 338--225 SPDT BIABED TO « [ I
AESET 24 M R
PIN I ICa icy
A MHz ———————
B 1 1 P SR 7 .
[ T4LEM 14 ¥
B 18 : Ml L TALSTR a4 | 1
L0 1 L
[ rd
o —
=
y . : ' \
We don't believe that the 64 is just a games machine,
1 .
and here’s the software to prove it!
BUSICALS — another spreadsheet! Al last there's a spreadsheet program that's so simple, youwont need a degree in Computing 1o

undersiand it. BUSICALS will allow you to juggle figures to your heari's cantent — and won't confuse with clever fun
need, BUSICALC caosts £39 on tape, £40.50 on disk, and is also available for PET and VIC (with 18K expansion)

tions that you don't

BUSIWRITER — word processing | you don't need the ultimate sophistication of VIZAWRITE (£69 — disk only), you ought 1o fake a
look at BUSIWRITER. It allows you to writa, edil, format and print your text — and will even perform simple calculations! You can buy
BUSIWRITER on disk for just £39, or in a carlridge for £49. Both versions will save tex! to disk or 10 lape

VICTREE — programming ald Add over 40 commands 1o Basic including advanced toolkit functions and Basic 4 style commands
The VICTREE module costs £65 including & comprenansive 100 page manual,

MIKRO — 6502 assembler & mopitor Why buy an assembler rather than a monitor? Because you probably don't write perfect
machine code programs, With MIKRO you can make corrections to your source code and reassembile it at lightning spead (about 20
seconds for 2K of machine code!) The MIKRO cartridge costs £50

P.S. WE ALSO SELL GAMES ‘We put the colour and excitemant into our games, not our adverts. All our arcade cames are n
machine code with ull colour and sound: already avallable are TANK ATAK, MANGROV=, KAKTUS and STIX (similar to Q1K) and by the
time you read this we should have CRAZY KONG reacy, Allcost just B each an cassette We specialise in adventure and fanlasy games
COSMIC CAPERS, GOBLIN TOWERS, and THE CRACKS OF FIRE are £12 each,

ADD VAT TO PRICES — POSTAGE FREE — WRITE OR PHONE FOR A FREE LIST

SUPERSOFT

Winchester House, Canning Road,
Wealdstone, Harrow,

Middlesex, HA3 75J, England
Telephone: 01-861 1166
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INTEREST FREE GREDI

@LOWCOST
DAISYWHEEL PRINTER

@MICROPROCESSOR ELECTRONICS
@ SERIAL, PARALLEL or IEEE INTERFACE

SMITH-CORONA" TP-1'

This top quality microcomputer daisywheel printer can be
yours for an initial payment of £100.75 followed by twelve egual
monthly payments. Written details on request.

Accessories are also available at very reasonable prices. Delivery free.
FILM RIBBONS £1.50 each DAISYWHEELS £7.50 each DRIVE CARD FOR APPLE £55
CABLE FOR ANY MICRO £20 IEEE CONVERTOR FOR PET £65 INTERFACE FOR SHARP MZ80 £65

Educational discounts. Official orders accepted.

Further information please

: Name _
Technicare Products Limited | Address
Frecpost |
Evesham, Wercestershire WR11 4BR
Tel (03B6) 41484/41587 Telex 334421 |
Ay | MyComputeris o il

— e e e— e— — S S S— — — —
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Review: Premier Publications Disc Drive

Henry Budgett

“

DRAGON

DISCS

For frustrated Dragon 32 owners awaiting the
long-promised disc drives, here's good news in
the form of a pre-emptive strike by an

independent company.

o e e T T T i T e

he Dragon 32 computer is one
T of the almost fairy-tale

success stories of the British
microcomputer scene. Launched
mid-way through 1982, it sold
spectacularly well in the peried
leading up to last Christmas and
now has an established user base
which must be fast approaching
the 100,000 mark, Before we take a
lock at the disc system which is the
subject of this review (not a
Dragon Data product,
incidentally), it is worth trying to
establish why the system was, and
continues to be, so successiul

A HYBRID COMPUTER

As a product specilication, the
Dragon 32 already cxisted in the
form of the Tandy Color Computer.
This is not to say that they are the
same computer, far from it, but
they are built around the same
basic set of parts. The Tandy
product, in this country at least,
received very little attention, partly
as a result of its dilferent approach
and partly because of its high
price. On the other hand the
Dragon 32 was very attractively
priced, and despite a briel
hiecough when Mettoy sold oft
their holding in the company and
the high rate of sales forced a
move to new and kigger premises,
the system has always been
available. Dragen's shift from a
mail -order marketing philosophy to

a direct High Street sell through
retail cutlets like Boots and Laskys
has also made the product much
more accessible, in that it can be
tried kbefore you buy it. The odd
specification has nol, apparently,
caused any problems to the
company, although a lack of
software in the early days was
noticeable.

The reason that | call the
specification 'odd’ is not that itis a
technizally flawed machine, but
that it uses an unfamiliar CPU and
a version of BASIC which is only
geen cn one other computer,
Tandy's Color Computer. The
Dragon 32 is based around
Motorola's second generation eight-
bit processor, the 6809. Very lew
compenies in the UK have made
any real use of this CPU, which is
a pity in many ways as it has a 12t
of suppert in the States. Primariy
produced as a direct competitor to
Zilog's 780, the 6809 is fully
compatible with the much
underrated S-50 bus system and
the excellent FLEX Disc Operating
Syatem. In theory, at least, there
should be no problem in
connecting a Dragon 32, through
its cartridge port, to the 5-50 bus
and hence giving it immediate
access to a vast array of add-ons
from disca down to speech
synthesisers. But, curiocusly, no
such move has yet taken place.
Even as this review was being
compiled it was announced that the
arrival of Dragon Data's own disc

|

DRAGON DISCS

drives was, once agein, delayed.
Technically there is no reason why
they should have any problem at
all, as the product tested here
shows. Indeed, it could be that
Dragon Data may well have missed
the boat.

THE HARDWARE
CONNECTION

Premier Publications, who have
produced the first Dragon 32
compatible discs, were previously
known for their range of software
rather than for their hardware
designs. However, the first thing
that should be satd about the
product is that their lack of
pedigree in the hardware world
certainly doesn't show; the disc
drive and centroller are both well
designed and packaged. The
controller is a slightly oversized
cartridge assembly which plugs
into the slot on the right-hand side
of the computer and costs £89.95
on its own or £299,65 with a 100K
disc drive. This is then connected
by a single 34-way ribbeon cable to
the drive itself, a Canon unit
housed in a neat white casing
along with its own power supply.

[nstallation is, tz put it mildly,
a doddle. The only point to note is
that the ribbon cable plug needs a
hefty push to mate it with the
connector at the end of the
controller, as the hole cut in the
case is fractionally undersized. The
manual contains clear and concise
instructions with plenty of good
diagrams, although it does suggest
that there should be a second
socket at the disc end whereas the
cable is terminated inside the
drive.

As manuals go the Premier
Publications team have certainly
produced a winner. Nearly 80
pages of well laid out, neatly typed
and reproduced copy housed in a
ring binder with the demonsiration
disc tell you everything you want
to know about the DOS and how to
uge it. You even ge: hardware
notes so that you cculd connect
your own drives to the controller
— it happily supports 8" and 5% "
drives in a wide variety of densities
from 100K to 400K, as well as the
Bats MCDI 3" drives,

Earlier on | mentioned that the
6809 had its own DOS, called
FLEX Premier Publications have
chosen to go their own way and
have provided a ROM-based DOS,
called DELTA, which assumes
control of the Dragon as soon as
the power is turned on. Unlike
many systems il steals only 1.8K of
user RAM for the file bulfers; a

H
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Review: Premier Publications Disc Drive

The Canon unif runs from the mains and has a 34-wuv ccnnecllon to the controller cartridge.
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demant lisc |
drive A and

gisc, [

which allows you to

¢ idea of hr facilities
" ; an

na whica a

simple «

: ! 0 of the
will already be using
ymimands that are
J 1| | ] has the full list

T Qlsc
e CLOAD and

e to have a check first
vou can t have
ver vl hing. These two commands
are also extended to allow the user
to LOAD and RUN in one
operation, RUN"INTRO" for
example, and also plocks of
memory or machine code
pt . One of the examples
given in the manual iz to sa
ertire B
now if one could repla
by RAM . . .
Another
‘block saves’

o save

the

e that ROM

usetul idea that the
ggest is that you
text and graj ] BCTERNS
greal tor games anc
;. The final program-
sffered by DELTA

Ads 1N a new

W||I\ ||
pI uumm unlr- I't'

program, and /
"des a iJI'.:[.‘
grarm «
racautio
beth of th
sitnply commao
annoying r
Une interes

JELTA seemed
with machine ¢
tiles. The re
autormatic

currently hele

e =

YOUT COLse

o '|II E 3 ¥
LELEEY D Hows

k |||.|‘: ¥ou 3

Cinterpreter onto disc;

you don't really want to lose that
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DELTA for use with the FIND
command — ie a search for gr” 'n
will produce green, groin and
groan — so it's a little sad that it
got missed from the system
commands section. A whole section
at the back of the manual is given
over to explanations on how to copy
your cassette-based programs onto
discs, and there would appear to
be no preblem provided these are
just BASIC. If machine code has
been included, then there may be
problems if the addresses occupied
by the machine code clash with
DELTA's living space, 5o some
conversion may be necessary.
Premier also point out that you
cannot copy cartridges onth dise as
the controller lives, both physically
and address-wise, in the same
space, and there weuld be no

point as cartridges are faster than
discs anyway!

The final portion of DELTA is
given over to lile handling and in
this respect both serial and random
access data files arz supported,
with the manual providing a very
good grounding in the technigues
needed, You always need to
CREATE a file area on disc before
you start to fill it with data;
remember to be generous or you
could run out of space! Temporary
files which act as bulfers, a
common reguirement in data base
operations, can be given a name
and then continually re-used by
making use of the “LUSH
command which deletes all the
data. All the usual commands such
as OPEN and CLOSE are available
in DELTA, together with the
requisite pointer commands to
make random access filing a
relatively simple task. One useful
command that [ mentioned in
passing earlier in this piece is the
FIND option. This will search any
file for a specitied item, which can
then be retrieved by an INPUT
operation.

EXECUTIVE ACTION

As it all the above facilities were not
enought to convince you that
Premier meant business with their
DELTA system, they also allow you
to create an ‘execunve’

file on disc, Effectively this means
that you can make a seli-
demonstrating system by handing
control of your Dragon 32 to an
‘invisible' typist; all the commands
are saved on a disc file which the
computer treats as direct inputs
from the keyboard. You could, for
example, get the fle to LOAD a
program, LIST it and then RUN it,
all without any apparent cperator

—

The controller innards are neat and workmanlike.

being present, To make the system
even more powerful it can be
cambined with the BOOT
command which specities a lile to
be automatically RUN when the
disc is booted or selected by the
syslerr. :

Te help the first time disc user
cope with all the abova commands
and their various options,
Premier's manual provides not cnly
a clear and concise description of
each but also offers many short
routines to let you try them out,
The demc disc contains a pair of
simple progrars that illustrate the
file handling commands even more
thoroughly, and you can LIST
them 1o see just how they work. |
was unable to find an example of a
bad or unclear explanation, nor
could | discover any mislakes in
the examples, other than those that
Fremier themselves had spotted
and provided on an errata sheet! If
only certain other DOS manuals
wera d4s good .

THE LAST WORD

In conclusion it seems only fair to
remark on the one or two
shortcomings of the system, having
praised it so highly up to now. None
of these points really constitutes a
major problem; maybe they could
be cleared up on a second issue o
the ROMs. The criticisms are that
the wild card facility has not been

implemented where it is mos!
needed, ie in the COPY and KILL
nptions: SAVE should check first
before overwriting en existing file;
and finally, that CREATE limits the
lexibility of the system when used
with data files, and would be much
better as a dynamic command
rather than as a predetermined
limiter

On the hardware side, the
only quibble | have is thal the
Canon drives don't eject their
discs. | have never liked machines

*that use them, the Adler

Alphatrenic for example, for the
simple reason that it is possible to
forget that there is a disc in there,
and attempts to stufl a second disc
in always seem to meet with
disasters of major proportions. In
{airness, however, the drives do
seam robust and never gave a
moment's trouble during the review
period,

Overall, then, a totally
excellent offering for Dragon 22
users that delivers exactly whal it
offers and would meet virtually all
the requirements of any user of the
system that | can possibly imagine
If you don't want the drives
supplied by Premier you can add
your own, of any size, quite simply
and this, in itsell, is an attitude
that you seldom find. [ just hope
that they continue the good work
with either an upraed second
edition ROM or move on to cller a
FLEX-compatible system together
with the software to run on il

BASIC keywords

Table 1. The DELTA command set.

LOAD SAVE RUN CHAIN APPEND LOAD SAVEM RUNM

System keywords

DIR INIT CONFIG KILL ASSIGN VERIFY ECT COPY BACEKUP
Data and file keywords

CREATE FLUSH OFEN CLOSE FILES

END # DIM # INPUT # PRINT # FIND # EGF RESTORE #
Executive keywords

Do BUILD BOOT
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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.

Nearly 400 Programmes

~ IN STOCK
Ring for our Price List

CIWYD PRRSONAL
COMPUTERS

Unit 19, Daniel Owen Precinct, Mold, CH7 1AF,

Telephone: Mold 56842
400 inc BASIC £149.95p
)Ik 810 DISC DRIVE £299.
~ 800 £299.
ATARI 410 CASSETTE REC £45

VIC STARTER PACK £139.99p

ORIC 1 48K £169.95p

Phone Orders Welcome on 0352-56842
Postage & Packaging £3.00
Orders over £200 - Postage & Packaging FREE
NEXT DAY DELIVERY AVAILABLE Please ring for details:
[ enclose cheque/P.O.for £
or please debit my Access Card No.

TG G2 5 3 0 0 s i
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PUT YOUR

— . YOUR
E. ! . MOR IMTERFACES T MACHINE
e

CONTROL MACHINES, ROBOTS,
FACTORY OR HOME

Have you ever wanted your MICRO 1o control a machine for you, or

manage your house? |f so, the MDR 'MICROCOMPUTER CONTROL

INTERFACE' will give you isclated channels of QUTPUT (BA @ 250
veolts) and switch sensing INPUTS,

Available now for connection to PET USER, PORT, R5232 and
IEEE488, alowing expansion up to more than 900 channels
Supplied complete with connecting cables, full data and guarantee
from £12.54 per channel. Complete preprogrammed systems of
individual components available. Write or phene for details

MDRI(INTERFACES) LTD.
Little Bridge House, Dane Hill,
Nr. Haywards Heath, Sussex RH17 7JD.

Telephone: 0825-790294,
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SELL, EXCHANGE or BUY

SOFTWARE

the
COMPUTERHOUSE
WAY

By becoming a member of COMPUTERHOUSE
and entering your unwanted software on the
COMPUTERHOUSE lists (which are circulated to
all members) you get the opportunity to sell or buy
software at 80% of its original cost. Alternatively as
a member you can simply exchange at no extra cost

to yourself other than postage.
MEMBERSHIP ONLY £12.95 per annum

For further details of membership and other benefits
send large SAE to:

COMPUTERHOUSE (PCT)
Freepost
ILFORD, ESSEX IG1 2BR

ADDRESS
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Review: Sord M5

Don Thomasson

SORD PLAY

The Japanese have now unsheathed the Sord
MS. Is this a new star rising in the East?

esigning an adventure

playground needs careful

thought. [ it is too simple and
straightforward, it will lack excite-
ment. A scary element is desirable,
but confusion is to be avoided,
because it can be really frightening.
Une way of avciding contusion is to
provide signpcsts and explanatory
notices.

Much the same considerations
apply to the design of small com
puters that are likely to fall into in-
experienced hands.

The Serd M5 is a typical
Japanese product — '

well conceiv-
ed, nicely made, and provided with
totally inadequate documentation —
so that the signposts and notices are
missing, and ccnfusion is more than
just possible, The machine has many

interesting lealures which are a
delight to explore for those who

know how te tind their way round,
but some of the best facilities are
barely mentioned in the manual.
There may be a simple reason
for this. Unlike the lecpard, which is
stuck with its spots, the M5 can
change its ROM, or more a tely
part of it, and it then becomes a

totally different machine. The
documentation consists of two

books; a slim volume that deals with
setting up and running the demo
tape, and a thicker manual for the
ROM pack which is supplied as sta
dard. This leaves cut the fixed RCOM
and interface system, which deter-
mine many of the machine's most
important characteristics

However, patient exploration
urearthed some of the missing data.
allowing the capabilities of the
machine to be explored in full. No
deubt such information will soon be
available, either from Sord or an in-
dependent source, and then it will
be possible to the machine
without risk of confusion. Ewven
wizhout that, the M5 is a real fun
machine.

SETTING UP

The main unit is beautifully styled,
as can be seen from the
photographs, but in order to insert
the ROM pack it is necessary to lift a

tlap at the back of the keyboard,
which exposes an area of bright
yellow plastic and rather spoils the
image of the thing. A width of just
over 10" means that the keyboard is
rather small, with a horizontal and
vertical pitch of 15 mm between
keys, where a lypewriter uses a
pitch of around 20 mm. The mould
ed rubber keys were eved dubious-
ly, but proved to be more effective
than some similar arrangemernts,

The separate power pack is
quite sizeable, about 8" long and
2Y4 " square, and it is provided with
a switch and a mains plug. As the
plug is of the small two-pin variety,
an adaplor normally serving an
electric razor had to be pressed into
service

The next problem locked like
being more difficult to solve. A
large diagram showing interconnec-
tions offered several ways of using
the metal switch box to connect up
the television set and aerial, gaily
referring to 75 chm coax and 300
ohm twin feeders. The only way of
connecting up the television set was
via a pair of spade terminations,
which is convenient in America, but
not in this country. The manual ex-
plained that 'antenna converters are
commercially available’. Not at
seven on a Monday evening, they
aren't!

In the end, a bold decision was
made to connsct the ¢ mputer
directly to the set, as usual, and
there was much relief when this
worked perlectly. Some users might
Hawve been wary of trying such a sim
ple solution.

The cassette leads also caused a
minor query, because the diagram
just showed three plugs, without
saying which was which. The motor
control was cbvious, and for the ear
and mic connections there were on-
ly two possibilities. Murphy's Law
said the first guess would be wrong.
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It was. (White for ear, in case you
need to know)

The 'joypads' {joysticks without
sticks, net love nests) were sel aside
for later investigation, and there was
no need to worry about the direct
video and sound links, as there was
nowhere to connect them.

Switch on. Ths power warning
light stays out, Oh, dear . Ah, we
haven't plugged in the ROM pack,
Perhaps Yes, the light now
comes on, The fixed HOM is
evidently not usable on its own.

After some fiddling with the
television set tuning, a nice steady
picture was obtained. 1l was rather
wide in relation to its height, with an
aspect ratic of about 1.8 to |,
whereas the overall screen has a
ratio of 1.3 or thereabhouts, but most
of the available width was used. The
'black’ was a slightly reddish dark
brown, guite easy on the eyes, and
the lettering was subdued, being of
ticially 'grey’.

DEMONSTRATION

[t seemed sensible tc begin by runn-
ing the demc tape, which started
with a 'TV adjustment program’.
This was a little worrying, as the ac-
companying text advised the user to
change the receiver settings, which
might upset anyone wanting to
watch Dallas later in the evening,
(Do such people exisi? — Ed.) The
advice was ignored,

The colours displayed were
pastel shades, rathar than the bright
and almost garish colours produced
by other computers on the same TV,
and the general elfect was resttul,
More saturation might have been
cbtained by adjus:ment, but wasn't
really necessary.

An instructicn was displayed
that any key uhcm'fi be pressed, but
that merely L'}-CIE" through the col-
our patterns agair. and again, The

manual said 'press Shilt and
Return’, which again did nothinc
The irspiration to try Shift and Reset
provided the solution,

A distinct metallic click was
noted as the tape restarled, in-
dicating that there should be no
treuble over tape recorder polarity:
Transstor switches only work one
way, but a good old-fashioned relay
doesn't care.

The second program was a
rather simple variety of Space In-

vaders, complete with sound. The
M5 disdains the use of a tiny
loudspeaker muftled inside the

pase, producing its sound via the TV

set |loudspeaker, which 1s much
more etfective

Scme days later, it was
discovered by accident that the

joypads will work with this game.
The only relerence to the use of
joypads in the manual was a slate:
ment that they would not work with
the second game, which was a
baseball simulation. It was rather
better in quality, though the family
graphics wizard reckoned it could
be improved, The way the players
moved against trcz- backaround was
intrigaing, and a full investigation
of the graphics systern was marked
for oriority attention. First,
however, the operator interlace
needed to be examined.

KEYBOARD

The legend on the top right hand
key was Heset, raising talse hopes, It
was also labelled Halt, and when
pressed with Shitt it stopped pro-
gram action, but it seemed to do
nothing else. At least there’s a
switch on the power unit, Noneed to
go o the wall sockel when things go
haywire.

Just below Heset were Helurn
and Space, there being no space
bar. [t was tound that the little finger
of the right hand tended to over-
reach the Space key, entering aline
prematurely, bul no doubt that snag
woulc disappear with practice. The
two main Shift keys flank the bettam
row of the QWERTY layout,

To the left are two mere zhiit
keys, Function and Contrel. The ac-
tiona available through use of the
Control key are manifold, It is possi
ble tomove the curser up, down, left
and right, WLIh wraparound in all
directions. The whole -:'h.‘-.p.u"_,-‘ can
be moved in the same way, but
anything disappearing past the
edge is lost. There are also several
screen control functions which will
be described later

The function key works in two
wavys. Used with the 'l key, it selects
typewriter shift’, with capitals ob-
tained in Shift, while with '2° it
selects the reverse mode, With '3, it

pidL{-‘ right, bec

.3 ]o]rpud. Shades of Mattel?

calls up graphics, a ditferent set be-
ing given with and without Shift
With some of the other keys,
Function provides single-key word
entry, though all werds can be typed
out in full it that is preferred. There
are 22 valid combinations, but
although RENUM, MOVE and BYE
are marked on the keys, they have
no ettect, Anc"fhtﬂr disappointrment
The lettering of these legends is
very small and f.i'illl ult to read, and
the text which is generated does not
include the spaces needed lo
separate one word fram another, bul

the facility was nevertheless {ound
usetul,
With 48 keys and multiple

shifts, the keyl
wide range of

oara can generate a
odes, bul there are a
number of codes which are not
covered, these mostly being inter
national characters

(Cn the whole, the keyboard was
:'iWciI‘-‘.jG'L'i o 1.'0"'-' ."I'.drk. Illhl_? ."-h[‘:‘f'r
versatility can cause contusion. In
tending to 1r1r.;u‘. 'F'D]:I". yvou press B
and what you think is the Function
key. The whole display shilts one
you were in
tact pressing Control. That is just
one example of the oddities that can
Doour,

A wvery useful feature iz a
holding butfer, which will stere up
characters while the system is teo
busy to take note of keyboard ac-
tion. We gave up lrying to overtill
the butfer, but it must have a limit
somewhere,

allse

There: is a nicely-timed
automatic repeat action, and a nasty
little beep as you pre h key.
Fortunately, the TV se mute

centrol to shut off the s

THE EDITOR

The editor finally confirmed suspi
cions that there was something
tamiliar about the M5, As long-ter

readers of Computing Today may be
aware, the Thomassons are, as a
fami! y, confirmed addicts {or the Ex- P
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m

idy Sorcerer, and it would not be at
all surprising to learn that the
designers of the M5 were aware of
the older machine. The keybeard
shows strong similarities, and the
editor is almost identical with the
cne Paul Grimshaw designed some
time age for his Sorcerer Toolkit,
This similarity to the Sorcerer may
have helped us to become used to
the M5, since the familiar features
looked more friendly,

The concept of the editor is
guite simple, [f the line you want to
enter or execute is on the screen,
the cursor is roved to it and posi-
tioned at the relevant position in the
line. You can then cvertype in Con-
trol O mode, insert in Control P
mode, or erase with Contral Delete,
Press Return, and the line is
entered, if it slarts with a number,
otherwise being executed.

The systemn has advantages and
disadvantages. [t is beautifully sim-
ple to use, excepl that you may find
the cursor sitting in the middle of a
listing aller a correction has been
made, and you need to use clear
screen lor further commands. Not to
worry, Control X will clear the line
from the curso: onwards. It would
be nicer if there were a Control
command to clear the screen, but
whereas Control L serves thal pur-
pose during a program it has no ef-
fect in direct made,

There is ancther escape route
through the use of Contrel V, as will
become evident in discussion of the
display.

Unce the concept of the editer
nas been grasped, it becomes very
easy to use, A direct statement re-
mains available alter use, for exam-
ple, and can be repeated with or
without changes. That would be
welcome on some other
machines

THE DISPLAY

The information aboul the display
given in the manual is rather cur-
sory, but ene reascon for that eould
be the sheer complexity of the
system. A ftull description would
double the size of the book, and
maybe more. What follows has

largely been ligured out by in-
vestigation and experiment, [f it in-
cludes any misinterpretations,
apologies are offered, bul most of
the points stated have been proved
in practice.

The system, like that of the
Sorcerer, 15 basically of the low
resolution type, with leatures that
allow at least a simulation of high
resolution, For the main display
screens, a character code is stored
for each character position, and this
is used te look up a set of pattern
by:es determining the shape of the
character, The patterns can be
changed by the user.

At switch-on, the screer. offers
32 columns and 24 lines (Gl mode),
but Control T selects Text mode,
which provides 40 columns, In this
mcde working is quite straightfor-
ward, The 960 character codes oc-
cupy most of the screen RAM, so
there is not enocugh left spare for
colour control. The screen is in
white (more correctly grey) on
black.

The smaller storage area need-
ed for the 32-column layout allows
colour to be introduced on a fairly
simplistic basis. Colour can be
allocated to a block of characters,
the block starting at a character
position which is a multiple cf eight
(ths top left-hand corner of the
gscreen is character '0'). Thereare 15
colours, including black, grey and
white, and alsc a 'no colour’ setting,
which appears to be transparent.

Clontrol R sets up &Il mode,
and here the fun really begins. The
32.column display is still present,
bu: it now has company; a totally in-
dependent screen which may be
populated with ‘sprites’. These can
be copied from standard characters
or modified characters, and up to 32
sprites can co-exist. Their size can
be changed. MAG 0 gives the nor-
mal single character. MAG |
doubles the width and height of the
sprite. MAG 2 gives a large, com-
posite sprite built up from four
characters at nermal size. MAG 3
doubles the size of these tour
characters. These size variations at-
tect all visible sprites,

The shape and colour of a

character having been delined by
the SCCD and SCOCL commands,
the sprite may be placed on the
screen at any one of 256 horizontal
positions and 192 vertical positions,
Each sprite car, be positioned in-
dependently, subject to a limit on
the number that can be put in the
same horizontal .ine (four only). The
sprite can thereafter be moved to a
new posgition, or taken oft screen, to
be brought back later if required.

All this can take place against a
separate display on the 32-column
screen, There is a 'window’ control
which allows part of the toreground
screen to be protected, and the rest
can be scrolled freely in any direc-
tion.

Finally, use of Control V swit-
ches over lo a complete set of alter-
native screens. It is possible to lock
al one screen while making inputs to
the other, and tae two screens can
be in different modes.

(h, yes, and there's yetf ancther
mode, though its utility seems
limited, It is zalled Multicolour
mode, and it allows guarter blocks
of colour to be set up by character
inputs, We were unahble to deduce
the relationship between code and
colour, and the relationship
changes from lire to line, so all that
can be said is that the effect is very
pretty, but nct of obvicus utility.

If there had not been a deadline
on this review, we would still be
playing with the M5 screen
facilities, instead of writing about
them. Working out the best way to
use the systern may reguire some
hard thinking, but the effort is
rewarding,

THE BASIC

An integer BASIC should be fast,
and the benchmark figures are con-
tirmation of this. Limitation to whole
numbers in the t 32767 range may
irk some maths buffs, and they will
miss the trig and log funetions, but
real mathematicians will realise that
there are usually wayes round thess
missing funections; BASIC | is in-
tended lor beginners, and should be
assessed in that light. Ancther ROM
pack is available for those who want

TEY T L

M
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tHloating point and all the trimmings
[t seems reasonable to compare
BASIC 1 with the old 8K Microsoctt
BASIC supplied with the Sorcerer
as prime equipment. BASIC | saves
a lot ol space by discarding the
floating peint routines and the more
esoteric mathematica. functions, but
it also lacks ON . . . GOTO and FN
On the other hand, it im-
plements IF . . THEN, K K ELSE and
CHAIN, an equivalent of LPRINT

and LLIST, seven display com
mands, and hexadecimal number
handling. PBINT CUHRSOR (ie

PRINT AT) is proviced, and some
minor functions like TIME, which
refurns the number of seconds since
switch-on. It implements AUTO, but
not RENUMBER, and covers some
error-check tunctions, None of these
were in the BK Micresoft.

Balancing gains against losses,
it must be concluded that the inter-
preter must be rather wastetul of the
available space. However, a detail-
ed examination of the coding would
be needed lo confirm that. The main
point is that the interpreter works,
subject to a few minor bugs. The er-
ror system is not entirely error-fres,
sometimes reporting a line number
after a direct command error, while
FRE consistently reports that 236
bytes of memory have been used,
however large the program, and
gives very dubious figures for
memory still free,

So BASIC [ might be described
as adequate but nct brilliant. [i
serves its purpose, and serves it
quite well, but cught to be able to
achieve a little more, which would
make it very satistactory.

COMPUTING TODAY AUGUST 1983

The BASIC [ BOM pack is sup-
plied as standard, but other packs
are available as extras, and will be
(.5[}\-"31'ﬂ‘d later on.

SOUND

Apart from stating that there are
three tone channels, a noise char-
nel and seven special effects, the
manual says virtually nothing about
the sound systern. Werking from
minimal elues, it was eventually
tound that there was a fairly
straightiorward control protocadl
Expressing the rules as brietly

as possible, a tone is set up by the
sequence;

OUT &32,(128 + 32 *A + B)

OUT &32,.(C)
where A = 0 to 2, and determines
which channel isset, B = 0 to 15
and C = 0to 63, the count set being
B + 16 *C, The trequency produc-
ed is (111860)/Count Hz.
Once set, the tone can be con-

trolled by

OUT 532144 + 32*A + )
where D = 0 to 15, 0 giving max-
irnum volume and 15 silence. [ the
channels used are not silenced
before the program ends, they go an

sounding,
The noise channel setling is
rather more complex, though a

single output sutfices;

OUT &32.(224 + 4 *E + F)
where E = 0 gives synchronous
noise and E = | gives white noise. F
determires the noise [requency.

Some of the above has been
checked against a partial translation
frorn the Japanese manual whica
threatened to increase the confu-

SORD PLAY

e —————e s .

sion! When the translation is com-
plete, it will provide a synthesizer
program that looks guite in-
teresting,

CASSETTE SYSTEM

Loading and saving at 2000 baud
presented no problems, using a
cheap Sharp recorder. The relevant
commandsare SAVE, OLD, VERIFY
and CHAIN, OLD being eguivalent
to LOAD. SAVE gives no indica-
tions other than the terminating
ready, which is reascnable, while
the others display file names as they
are tound, adding an asterisk it the
tile is being read. Simple but elfec-
tive.

JOYPADS

Finding out how the joypads worked
entailed a frustrating search
through the input ports, which
revealed that port &37 was involved.
Both units report ta this channel, the
left hand unit to the lower nibble
and the right hand unit to the upper
nibble. The codes generated are
shown in Fig |

1007

1000

Fig. 1. The joypad outpuls,

The 'lire’ bultens generate numbers
as il the keyboard has been used.
The left hand unit generates | or 2,
according te which end of the but-
ton is pressed, and the right hand
unit generates 5 or 6.

Once this relatively simple data
had been worked out, the joypads
were in business. It seemed a pity
that the relevant data was not in the
ranual

PRINTER

Apart from the problem of getting
hold of the necessary connector
teventually cut down frem a larger
model], there was no difficulty in
getlting the printer channel working,
An adaptor cable was made up to
wark with the Epson MXB0 normally
used with the Sorcerer, and after a
couple of lalse staris caused by
finger trouble a complete dump was
printed with no troubls at all.

The only slight oddity noted was P
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INTERNAL ROM 1
INITIALIZE 18K}
MONITOR, ETC)
2000
P
BASIC~| (oK) [E4 | ROM AREA
28
4000 EE
&
EMPTY v | =5
&
G000 & RESERVED
LY ARE#
7000 oo
WORK A
{4K| (Of VER Basicy | [ APPROXIMATELY 1K
OOl f————— e )
USER
o a4  PROGHAMME
AAEA
dstacke| }assBvTES
TFFE
STHIS AREA CAN BE CLEARED WITH & DIRECT
COMMAND 1N BASIC
FREF CLEAR — (SIZE OF WORK AREA) [BOTTOM ADDRESS]
v.g CLEAR — 258,87 FFF

Fig. 2 Memory map of the Sord M5.

that with the grinter plugged in, the
cassette motor control lailed o
work, Presumably a common port s
involved

MEMORY MAP

['he main memory begins with 8K of
fixed BOM, from 0000 to IFFF, this
containing keyboard routines and
similar facilities. The ROM pack
runs from 2000 to a maximurn of
5FFF, though not all the packs use
the whole 16K,

The 600C-BFFF area iz reserv-
ed, and RAM begins at 7000, the
main memory containing only 4K
The BASIC program storage begins
at 7383 leaving aboul 3000 loca-
tions free. Fortunately, the BASIC
program is stored in a reasonably
econormical way.

A photograph of the promissd
expansicn unit suggests that i will
fit into the ROM connector,
presumably providing a socket to
accepl the BOM in use. This will
allow 4K expansion blocks to be ad-
ded to the criginal RAM,

The 16K display RAM is not on
the main memory map, but is ac-
cessible by YPEEK and VPOKE. It
was difficult to reconcile a dump o
this RAM with the diagram in the
Japanese manual, especially as the
allocation of “available space
changes with ditlerent screen
modes, but there appears to be con-
siderable room for expansion of the
display facilities. A TMS9318BA
display chip is used, and obtaining
Texas Instruments: data sheet on
the device stould make lite sasier

OTHER ROM PACKS

A brief acquaintance with two of the
alternative ROM packs preduced
some interesting information, a little

limitea by the fact that only one of
the relevant manuals was available
at the time.

The FALC ROM produces a
spreadsheet, initialised to eight col-
urnns and 60 lines, but adaptable by
comrnand to other dimensicna Feour
columns and 20 lines were
cisplayed. In addition to tne usual
facilities there was provision tor sor-
tng entries, and for searching for a
particular entry, Full Hloating point

calculations were implemented,
with trig and log functions. The
manual was helpful, but it was

discovered that a paragraph ex-
plaining the means of exit i{rom
search had been omitted from the
translatien. Whe would have guese-
ed that it involved searching tor an
asterigk?

In the absence of a maaual, on-
ly a superlicial examination of
BASIC-G was possible. Thisisa 16K
ROM combining the features of the
integer BASIC with extended

graphic manipulation facilities, and
some other additional bits and
pieces.

OVERVIEW

The Sord M5 is a small machine,
aimed mainly at beginners and
games players, and it will not in-
terest those who judge merit by
memory size or low price, though it
should be noted that the basic
package includes a pair of joypads.
In a sense, the virtues of the
machine are to some extent
neqgative, The interpreter does not
restrict variable names or array
dimensions. The BASIC is not dit-
ficult to learn rapidly.

On the positive side, the con-
atruction and design are competent
and attractive. Almost everything
worked, once the necessary infor-
mation had been worked out, The
high working speed was impressive.

However, to return o the open-
ing theme, the M5 is complicated
enough to produce confusion, and
the documentation fails to provide
enough information to escape from
this state. A minor keying error can
produce bewildering results, and
though there may be a recovery
route it may not be cbvious,

To reach ite full potential, the
M5 must be supported by improved
documentation, whether this comes
trorn Sord e¢r an independent
source. Without that, dealers and
distributors may find themselves in-
undated by gueries.

CONCLUSION

Thanks are due to Sord Computers
for useful assistance, and in par-
ticular to Yuki Matsushita, who is
translating the Japanese manuals
and produced some of his drafts to
clear up a tew mysteries.

BENCHMARK BEu!
TIME

BM2

BEM3 BM4 BMS BME BM7
058 282 719 103

BME8 Average

7.76 1195 2436 NA .54

|
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Introduction  Spectrum-latest recommended
One thing's certain about the Sinclair retall prlces_

world —there's never a dull moment.

Every manth sees new software
and new hardware, produced by
Sinclair enthusiasts, or produced by
Sinclair itself.

The magazines doa fantastic job
of keeping you up to date with the
input of enthusiasts. We want to keep
you in touch with Sinclair's own
developments.

Every month, there'll be a Sinclair
Special in this magaz ne.

Sometimes, inevitably, there won't
be anything new to say - we want to
break away from the breathless
announcements of hardware and
software you just can't buy.

But when something new is avail-
able, we want you to have accurate
infarmation - tast. You'll tind it here.

This month, we're giving you the : L _ AT e A
latest information on the recom- - =~ ﬁ _ ‘ - - -
mended retail prices of Sinclair ¥ N "N F B B B B OB OV
equipment. They're our prices, and - s "
you may well find thirgs cheaper (or L . N N N =B B B B

dearer) in the shops. fthey're
cheaper-terrific! Snap them up.
Note, however, that from us the
ZX81is down to £39.95.

We're also announcing six superb
new Sinclair cassettes, There's an
order form at the back of this Special.

And at last we're making the 16K
Spectrum upqrade to 48K generally
available. All registered 16K owners
have already been mailed, and we
know that the offer is very popular.
Again, there's an order form at the
back of this Special.

Next month. .. but there, next
month is another story! Watch (as
they say) this space.

it fuude gere vas £125.00

Managing Director,

it il 0 16K nOW f 99_95

48K was £175.00
48K now £129.95

ZX Printer was £59.95 ZX Printer now £39.95
ZX81was £49.95 ZX81now £39.95
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Six new ways to make more

of your Spectrum

Take a look at these brand-new titles.
Each is an outstanding new program
using the full potential of the Spectrum,
for games with stunningly animated
graphics, for strategies of fiendish
cunning, for masterly applications of
computing capability

Cyrus-15-Chess Based on the Cyrus
Program, which won the 2nd European
Microcomputer Chess Championship
and trounced the previously unbeaten
Cray Blitz machine. With 8 playing levels,
cursor piece-movement, replay and
‘take-back’ facilities, plus two-player
option. The 48K versian has many addi-
tional features including an extensive
library of chess openings. For 16K or
48K RAM Spectrum,

Horace and the Spiders Make your way
with Horace to the House of Spiders,
armed only with a limited supply ofanti
spider-bite serum. In the house, destroy
the webs before the spiders can repair
them.Then destroy the spiders, before
they destroy Horace! Undoubtedly the
creepiast Horace program ever produced!
For 16K or 48K RAM Spectrum.

Computer Scrabble The famous board
game, on-screen —with the whole board
onview! A huge vocabulary of over
11,000 words. Full-size letter tiles, four
skill levels —the highest of which is
virtually unbeatable. For 11to 4 players.
For 48K RAM Spectrum.

{SCAABELE trademark and copyright hcansed Dy
Sorabble Schutzrechte und Handels GmbH -a J W, Spear
and Sans PLC subsidiary.)

Overleaf-your Sinclair

Backgammon A fast, exciting program,
with traditional board display, rolling dice
and doubling cube. Four skill levels. For
experts - or beginners. (Rules are
included —it's the quickest way to learn
the game.) For 16K or 48K RAM Spectrum

FORTH Learn a new programming
language, as simple as BASIC, but with
the speed of machine code. Complete
with Editor and User manual, For 48K
RAM Spectrum

Small Business Accounts Speeds and
simplifies accountng work, produces
Balance Sheets, Profit and Loss informa-
tion and VAT returns. Complete with
User manual. For 48K RAM Spectrum,

order form.



For 16K Sindair Spectrum owners.

At last-
the chance

to upgrade

fwo of the stunning 48K
programas you cam iun on
your upgraded Spectrum,

your Spectrum

We promised we'd dao it for you.

When the ZX Spectrum was launched,

we promised that buyers of the 16K
version would be able to upgrade their
machines to 48K.

Now, you can,

Simply fill out the crder form below,
enclose it with your 16K Spectrum -
carefully packed —and send it off. Ten
days after we receive it, we'll put it back
in the post for you,

It won't be some strange machine.

It will be the very one you send to us. We
know how attached Spectrum owners
become to their own machines!

But that's not all. ..

Not just a Spectrum upgrade —
a system opportunity!

The upgrade costs you just £40.

But if you'd like one, we'll also send
back with your Spectrum a free cassette
—any one of the popular titles listed in
Section C below. Just tick on the Section
C order form the one you'd like. (Only
one per Spectrum upgrade, please)

But more important, why not take
this opportunity to build up your system
by adding a printer? The price of the ZX
Printer recently fell to £39.95, andif you
haven't bought one yet, surely now's the
time. t's an attractive, useful device,

e e e e e e e oz

to 48K!

which prints out rapidly whatever's on
your screen. At the old price, thousands
of ZX users found them exceptional
value. At the new price, it's crazy to be
without one.

The upgrade order form (Section C)
below is a convenient way to buy.
Upgrade and printer together cost you
less than £80-and if you buy as a pair,
thare's no post or packing to pay.

Don't forget your free cassette!

Post the order form today.

10-day turnround;

How to order

Simply fill in the relevant section(s) on
the order form below. Please allow 28 days
for delivery on orders other than Spectrum
upgrade, which is a 10-day turn round.
Orders may be sent FREEPOST (no

stamp required) unless accompanying
16K Spectrum for upgrade. Credit-zard
holders can order by phone {(except for
Spectrum upgrade), calling 01-2000200
24 hours a day. 14-day money-back option.

£40!

Sincl=ir-

ZX Spectrum

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

To Sinclair Research Ltd, FREEPOST, Camberiey, Surrey, GU15 3BR.

ORDER FORM

Sect:nn A: hardware purchase

Item Price Total

Qty Item Code &£ )

ZX Spectrum — 48K 3000 129.95

ZX Spectrum =164 3002 99.95

__ZXB1(including 12A Mains Adapton 1003 39.95

16K RAM pack for ZX81 1010  29.95

ZX Printer i 1014 3995

1.2A Mains Adaptor, for use with

ZX81 computer/ZX Printer combination 1002 705

(only required if you have an early ?

ZX81with 0.7A Adaptor) 45

Printer papar{pack of5ro||s) 1008 1195

Postage and packing: orders under £90 0028 205

: i ordersover £90 0029 495

Section B: software purchase AL E—-—

G22/S: Backgammon 4021 505 T
¥ G23/5:Cyrus-I5-Chess 4023 995

G24/S:Horace & the Spiders 4022 585

G25/S:5crabble 4024 1585

L1 /S:FORTH 4400 1495

B6 /S:Small Business Accounts 4605 12085

i TOTALE

Set:tion C: Spectrum upgrade

| am enclosing my IﬁK R Speclrum Please upgrade to 46!’&.
I should like my free cassette to be (please tick one cassette only):

[] Games 5 [1 Chess [ Flight Simulation [ IncaCurse [ Ship of Doom
[ Espionage Island (1 VU-3D O] Collectors’ Pack [ Club Record Controller

Item Price Total
Qty Item Code £
~ Spectrumupgrade 6968  40.00 : _
Spectrum upgrade plus ZX Printer 6999 7995
*Rememear 1o obian proof of posting from the Post Oice. Otfer nnplas;-l..l}(ml-.'. TOTALE

t1enclose a cheque/postal order made payableto Sinclair Research Ltd,
for £ 4
tPlease charge to my Access/Barclaycard/Trustcard account no:

tDeletefcomplete i

as applicabla i S ) e il L ) | AL,
| Signature | (Pieasepring
L N O L O S Y S [ 8 ) N
| Address | | S e R b | RS S 1 L)
LR e el Y =110 I Y v L, PR LT SR

0
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new Sams

What Do You Do
After‘{ Iu Plug it In?

What Do You Do After You Plug It In?

William Barden, Jr,

By the author of gix highly popular books ineluding the
Z-80 Microcomputer Handbook, this practical guide gives
advice on how ta make fill use of your microcomputer
Devided into threa sections, hardware, software and
applications/procaduras, the book contains detailed
gxplanations of computar languages, « ating systems
printers, graphics, data communication orage devices,
voice synthesis, interfacing for raal-time control, and many
ather impartant topies

£530 198 pages

672-22008-3

Computer Communication Techniques
E. G. Brooner and Phif Wells

Topics coverad in this newtitlain I'||-I?J'ﬁr.‘&5h|.'.f§l’.‘ﬂ!"l_!‘ ‘.|-J'.||-J_-|‘g
ation Seres include parallel and serfal interfacing,
senal standards and protocols, medems, software

packet radio,
lustrate the text

THE WOR
CONNECRED.

1, Hime aharing, networks
Line-drawings, tables and photographs
£13.5656 142 pages €72-21998-0

The World Connection
Timothy Ore Knight

Modems and computer
this book written by a 1§
computer games for

communications are discussed in
sear old who Ras developad

ware companigs and had aicles
mis published in major American journals. The
ted with photegraphs andhine-drawings
such as electronic mail

text

w technical adwvant
lives in the future.
672-22042-3

looks a1 he
will affect our
£8.45 142 pagas

Using COBOL in an MP/M System
Neil C. Gelb

Far anyone wha wants to write COBOL programs for an
PP/ M System (for 2-80 or BO80 microprocess
the MultiProgramming Manitor opsrating system), this book
s howe to design an afficient system for MP/M auickly
x5 an example mailing label program and a detaled
i of how that program waorks in an MP/M system
K 25 | as programs for ielative and indexed data files,
concurrent file access and other applications.

£11.00 110 pages 672:-21936-0

5 that use

INTERMEDIATE.
APPLE ) H?u';fnlﬁ%"ge"

books

Intermediate-Level Apple || Handbook
David L. Heiserman

It you have already mastared the fundamentals of BASIC
programming and want to do morewith your Apple this is the
book for you, Nearly all configuratiars of the Apple |1 are
explained as weall 85 how to combine machine-language
and BASIC programs, the Miniassembler, learn monitor
routines, debug, etc, Low- and high-resolution graphic
examined in detail
£14 40 324 pages

672-21889-5

Clean Slate Word Processing for the

TRS-80
Henry Melton
Commands. examples, hints and sher o
processing using the TRS-80 are explaine
manual, Clean Slate is an unusual wordl pre
displays text in either page-format or as a continuous text
fila. Special characters, TRS-B0 graphics, et can be
handled, and Clean Slate has a built-in communications
package. The bhook also provides information on onginal
design and source code sothatyou canimplement a custom
varsion of Clean Slate.
£165.26 382 pages

far word

in this handy

or that

672-22005-9

TRS-80 Color Computer Interfacing,

with Experiments
Andrew (. Staugaard, Jr.

A working knowledge of BASIC and a fundamental grasp
of the binary numbear system are the anly requiremeants for
undarstanding this new title in the 8acksburg Contin
Education Series. Andraw Staugaard explains the inn
structura and operation of the TRS-80 Color Computer, its
major LSI components and its expansion capabilities
Decoding, three-state buffenng and latching are covered
as well as digital-to-analog and analog-to-digital
converiers, and much more, Six praciical experiments
demaonstrate the matenal discussed in the book

£12.70 202 pages G672-21893-3

Prices are correct af Bme al goung 1 pease but mey be subRel fo ohangs

International

Prentice/ Hall

66 Wood Lane End, Hemel Hempstead, Hertfordshire HP2 4RG, England.
Exclusive distributors of Howard W. Sams books in the UK and Europe.

i _h..lllﬂ f_l ain Ileagtli-nu l.JUUk:ﬂ'I.UEB. UIJIIIEUII:II stores and these Sams Buul_t_a ._:!l__l.gt_;_ki_:il:l

Mo €

Businass and Elmciranic Machines Furress Computer Services Lid Slicon Centre

P Cantte Srreer Edinburgh Pectaurnl Electronics Lid

ia BT dntigun Sireel

Bytashop Computerisnd Ld

PO Hos Tomarrow’ & Warkd
i Hunirgdar i
1 raft
ratipn Siroet
Cambridge Computer Store e i g
1 Emmanusl Siresl Cambrige s S )
Lini BE

g it Ll
Thaste Heose

M- C Trytan Carmputars

1071 By B2 Migh Sire

i N
Micro-Print

1 King Strewt
Lross Heam

Mawcantio-under- Ly

Datron Micro Centre

Buckworit Soueare Tovlan Compuiers

69 Mador Sireei

Datron Micro Cantre
sop Aoad

Mid-Shires Cormputar Cantra Wattord Teohmosl Books
S8 Nantwich Aosd 105 51 Alban 1

Cravwn w
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Series: Solving puzzles and problems

Don Thomasson

PROBLEM
PAGE

Using the ZX Spectrum we give a prime
example of how to solve puzzles and problems.

his short series examines the
ilities of the computer
rirg puzzles and
problen howing that quite a lof
of help from the user may be
in this type of task. The

programs are written for the ZX
Spectrum, but wversion to other
machines shoule t be too

difficult,

Nneecie

15 dliidd [ll'"-.‘i'l.‘.'l'.'l.‘: are

1 in text, which the
computer doss not understand, For
l".KI‘ITl'\."IEIE"

"Members of the Deolevydale
Supporters Club were asked to add
lp to their ncrmal annual
subscription, which is less than £4,

the extra to be used to buy a

larewell present {c e refring
club secretary, All the members

fexcept, of course )
complied, and the total sum paid
' £2088 60, How much was
able to spend on the present?”

In theory, it would perhaps be

ole to write a very complex

program {o analyse the text and

( s symbolic form which
the computer could understand,
but that wou | lve part of
the difficulty. Where a human
mind would see fairly quiczly
the pr em is only solukle on
certain assumptions, and woul
contribute extra cond
on general knowle ;
computer might well find ro ba
on which to approach the task
human approach often depends on
:cial knowledge of a
~al quirk of some kind,

such as the characteristics of prime
numbers.

PRIMES

Prime numbers are odd, in more
senses than one. If a number is not
odd, it is not prime, since it is
divisible by two, In a broader
sense, primes are odd because
they tend to exhibit unexpected
characteristics Having little or no
meaning in the real world, they
exist mainly as a mathematical
concept. They could be regarded
as being logically negative, in that
they are discovered by ruling out
all the numbers which are integral
multiples of any integral other than
unity. This process of elimination is
called Archimedes' Sieve, because
it sifts out the numbers that are not
prime,

The pro

am shown in Listing
| performs this task., The primes
are set up in an array, the gize of
which must be chosen to suit the
amount of memcry available,
Setting up the array can take some
time, so it is a good idea to store
the result for future reference, if
that is possible.

The first location of the array
is set to 2, as & starting point. X,
the pointer to the next array
location to be set up, is initialised
to 2. ¥, the next number to be
tested, is set to 3, Z, the pointer to
the number to be used by the test,
iz set to 1, A loop is entered at line
150 P = Y/A(Z). and if P is an
integer Y is not prime, so the
routine drops out to line 210

Otherwise, the routine loops to
line 150 until P is egual to or
greater than A(Z). There is no
point in taking the process any
turther, as any integral divisor
would have appeared by then.

If line 18C is reached, Y is
prime, and it is entered into A(X)
and displayed. The display is not
sential . but it gives you
something to lock at and tells you
how the process is getting on. X is
incremented, and the routine goes
on to line 210, where Y is
incremented. It could be argued
that Y could be increased by two,
as only odd numbers are relevant,
The routine loops back to line 140
to reset X and start another test.

a5

PRIME PATTERNS

At tirst glance. a table of primes
seems to show some sort of pattern,
Numbers ending in 0, 2, 4, 5, 6, 8
have been eliminated, leaving only
numbers ending in 1, 3, 7, 9.

dé
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When this has been :aken into
account, the pattern begins to fade
away.

However, try Listing 2, which
prints out the difference between
the squares of successive primes,
divided by 24. You might expect to
see a jumble of non-.ntegral
results, but after an inihal flurry
the results are all integral. Does

this suggest a way to determine
primes directly?

Well, no, not really. Put the
lower of the twe primes as L and
the difterence between the primes
as D and the difference between
the squares is D *(2 *1, + D), the
product of the sum and difference
of L and D. Since all primes are
odd, D must be even, and L is not

DiMensioned for the 48K spectrum.

Listing 3. Prime spiral.

lines 300 and 400 by GOTO.

168 DIM A(3408)
118 LET A(l)=2
120 LET X=2

132 LET Y=3

148 LET 2=1

158 LET P=Y/A(Z)
168 1F INT(P)=FP THEN
1708

186 LET A(X)=Y
178

200 LET X=X+1
218 LET Y=Y+l
228 GO TO 1490

GO TO 218

IF P>=A(Z) THEN LET 2=Z+1:60 TO 130

PRINT TAB 30%((X-2)/6-INT((X=2)/6));Y}

Listing 1. Archimedes' Sieve. Note that the array is

388 FOR N=1 TO 1i@@
318 PRINT CACN+L)#®ACN+1)—alN)®*A(N) ) 24
3280 NEXT N
Listing 2. The difference of prime squares,
498 CLE: INK 7: PAPER B
418 LET X=128
4Z8 LET Y=87
438 LET B=l
440 LET C=8
458 FOR K=1 TO 173 STEP 2
468 FOR L=1 TO K
478 GO SUB 1600
488 LET X=X+1
4%8 NEXT L
o988 FOR L=1 TO K
S5ie GO SuUB 1880
w2d LET Y=Y+]
538 NEXT L
548 FOR L=1 TO K+1i
558 GO SUB 1888
5948 LET X=Xx-1
578 NEXT L
588 FOR L=1 TO K+1
o%8 GO SUB 168980
400 LET Y=Y-1
418 NEXT L
428 NEXT K
438 STOP
1088 IF C<{>AC(B) THEN GO TO 18380
1818 PLOT X,Y
1828 LET B=B+1
18638 LET C=C+l
1848 RETURN

Note: The three listings should be entered together, and used in turn, starting ot
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a multiple of three.

If L is one more than a
multiple of three, D vannot be two,
as that would make the upper
prime a multiple of three. D must
be 6*X + dor 6 *X + 6 where
¥ is an integer. In the first case,
the difference of sguares works out
as:

1233 %X +.2) ®EX 0% i)
where L = 3*T + 1 ¥ being

another integer, which must be
even, to make L odd. One bracket
or the other must be even, so the
differenice in squares must be
divisible by 24. Similar working for
the other cases gives the same
result, but the reader ig invited to
conlirm that for himsslf.

The main point of this
excursion into mathematics is to
suggest that some inlerasting
relationships between primes can
be found by those who care to lock
tor them,

PRIME SPIRAL

Listing 3 shows another oddity of
primes. It works best with a
computer which will plet single
dots, rather than pixels, but can be
used to a more limited degres
where the pixels are character
sized, {A good way o start an
argument is to mention pixels, bul
the meaning here should be
unambiguous, )

X and Y initially point to the
centre of the screen. B points to
the array of primes, and C counts
off the points plotted. The
succession of FOR lcops produces
a 'square spiral’ plot. and the
subroutine lights up each point
that corresponds to & prime
number. The ZX Spectrum will
handle more than 30 000 points,
but even on machines with a more
limited display it will be evident
that the pattern is nct entirely
random. The primes tend to tall in
lines, a fact that has yet to be
explained in full by mathematical
theory.

The amusing pont about the
display is that only a few vears ago
it was cited as a demonstration of
the power of big mainirame
computers, and now it can be run
on a fairly humble micro

LOOKING AHEAD

Next month, a pregram to solve the
Dooleydale problem will be
oftered. That will give you a
chance to try out your own ideas
on the subject. You aave at least
been given a fairly broad hint

a7



Feature: Strings on the BBC Micro

Peter Vasey

Squeezing text into the minimum possible space becomes quite an art
with the BBC Microcomputer

erwllt- its general
excellence, the BBC Micro
can be Vt;-l"}- ‘-'.dSL(:!IL;l of
mamory when gtoring and
manipulating string variables
Strings are allocated a specific
memory block when first defined,
the block size be ng the string
th plus an r\ml.I byte buffer
: the buller over Ilc WS On re-
defining the siring, a new memory
Hu"l{ is allocated a.n4 the previous
block is discarded and
unusable until cleared
; guently it is possible to have
gram which ends up with
L K \.I' ll"'ul—ll-"‘\‘ emaory.
Prc,.uarn 1 demoenstrates this
reql

remains

waste o i memary "'in_; almos
5 a 255 char rl"'t"—"l'
string which lld... been incremented

one l,yh,z at a time. This can be
ided by pre-defining the string
to the maximum length expected,
a8 ifl |'.'f.‘[}.’||.[, / |"|"!'i. }l L8es urndaer
300 bytes [’1* the same string.
While this pre-definition
technique will take care of the
ol large chunks of memory, there
still remains the problem of the

avo

0ga

8

the string bafter. Although t
is of relatively little importance for
small numbers of strings, it

becomes critical in programs using

of bytes in the um fod portions

siring array

slorage.

particularly for data

STRINGING ALONG

Program
which stri
[t show:
Seven o
red
:"'m 15 of

ITES

than 12

3 exami

, each string requires no

nes the way in
ngs are ~‘W*c=--1 in arrays
hat for strings of up to
racters, each string
four byltes extra, but for
elgh t characters ¢ ?‘.c'i

less

wtes extra ‘*'c' a string
array of 20 strings, each initially
30 characters long, upies 840

] -}-Il.-.‘:—. of whic

Now

was

d vaer

-h 240 bytes are

eConom

ical method

8, Un most micros there is
no ¢ way around this, |
fortunately BBC BASIC
the String Indirection ( "FJ_:-:'L{a_'-r,
‘Y. Strings stored in memory using
this operator only reguire one byte
more than their length,
consequently we can store much
maor
amount of
rJT:‘Il'J|F?]‘1_' 18
be L_.J.‘.-'f..!' ine s
fhe pro )
automat , strings of
varying ::-n:;.'h this would require a
‘kup store of addresses and be
as memaor Y l:'\Jll_-u];]l.J(_.; s be] ”I:'
original systern. Bul for fixed

Se55a5

;ul(_'.-l'rr.'-a".'-rl in a given
fJT=|‘|-"
ouler

rnun ory. The
t the co mj

must

Ref, No.

Description  Stock level

el .
20 L]

Recrder level

Last issue date Price

o! storing intormaticn i
bank is to arr
For example a

tring.
might be

character

Tae total

bytes, and
lated usin

manipu
COMMAaTti

1 data
elds' in a
stores ."lf‘..‘_-']r.‘l
made up of six fields witl
counts as follows:

string length is then S0

range it in

1 the strings can be ily
g string splitting
: to extract the require

irformation

As is

above. each string would 1
a whole d

bytes, ie

1own by Program 3

waste 12
ata set every

48

ings the addressing is

length atr
much

simpler
Once again BBC BASIC comes
to our rescue with its red iefinable

'HIMEM' and its 'FN'
function command. P
demonstrates the use of
store and retrieve a set of up to 20
strings of 30 characters, which will
now occupy only 620 bytes as
against 840 above, The extra

program lines will use much of the
savings in this case, but for a

|~“’r|r|r“-.'w
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STRING STORAGE

larger data bank the savings will
be substantial.

Strings are entered on
command until either 20 strings
have been entered or a null string
is entered. These are stored in
addresses given by FNdata, within
the hlock of memory reserved in
line 80. The String Indirection
Operator '$ prefixes the function
call each time it is used, so that the
statement PRINT $FNdata(X % ) will
print out the contents of the
memory location given by FNdata
and defined by X% . The beauty of
this system is that provided the
memory locations are kept within
the allocated block by checks in
the pragram (in this case the main
program limits itself, but an
example is shown within the FN
definition), the programmer can
then manipulate $FNdata() as
though it were an ordinary string
array.

There is a further bonus to this
system of data storage. Unlike
some micros, the BBC Micro stores
its dynamic variables in such a way
that whenever a program is
altered, no matter by how little, all
the variables are losl. Using '¥ to
place strings into reserved memory
means that the data is unaffected
by program changes, CLEAR or
RUN. Consequently once a data
bank has been entersd it will only
be destroyed by a programmed
wipe, a MODE change or of course
a-switch off. This means that a data
handling program can be
developed without the constant
niggle of re-entering data from
keyboard or magnetic store (ie
tape or disc) each time the
program is amended.,

GREAT SAVINGS

This type of space saving can also
be extended to the sicrage of
integer variables using the '?' and
‘| operators. At the east, the data
will be protected, and in the case
of single byle variables will again
give a substantial gain in available
memory — there are many events
which can be stored as single byte
integers eqg foothall acores, ages,
credit ratings etc. and since the
normal BBC integer variable
occcupies four bytes, this again
releases memory to be used for
additional data or program lines.
You may also care to consider
the possibility of handling a very
large dala bank by using a suite of
short programs to lead and
manipulate the data, since once
the data is in its reserved memory
it cannat be touched by the
Operaling System other than by a
MODE command, and so programs

can be LOADed and SAVEd at will.
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18 ABm="

20 FOR A= TO 254

30 AB=AR+"a"

4@ NEXT

5@ DIM PX-1

&0 PRINT"Mamory used = "jPX-TOP;" Bytes."

HRUN
Mamory used = 3899 Bytes.

Listing 1. Byles used fo store a 255 character string

i@ AR=ETRINGS® (255, “#" ) s AR=""

2¢ FOR A=9@ TD 254

32 AS=A%+"s"

49 MEXT

5@ DIM PX-1

6@ PRINT"Memory used = “jPL-TOP}" Bytes."

>RUN
Mamory used = 271 Bytes.

Listing 2. Predefining a 255 character string uses less memory.

18 DIM A% (9)

280 INPUT AX

3@ FOR Bx=@ TO 7

490 A® (BX) =STRINGS (AX, "#")

50 NEXT

4@ DIM PX-1

;: ;E:lNTIﬁM" Characters, "§ (PY-TOP-8)/19;" Bytes used per string."

RuN

@ Characters, 4 Bytes used per string.

1 Characters, 3 Bytes used per string.

4 Characters, 8 Bytes used per string.

& Characters, 19 Bytes used per string.

7 Characters, 11 Bytes used per string.

8 Characters, 20 Bytes used per string.
19 Characters, 22 Bytes used per string.
20 Characters, 32 Bytes used per string.
3@ Characters, 42 Bytes used per string.
120 Characters, 112 Bytes used per string.
200 Characters, 212 Bytes used per string.

Listing 3. The way in which strings are stored in arrays

1@ MODE 7

REM Define data limits
sets=20
length=31 :REM length of string +1

REM Reserve memory
HIMEM=HIMEM-sets#*length

$83888¢68

189 REM Enter data

110 AX=-1

120 REPEAT:AX=AL+1

138 PRINT ’""Enter Data String No. "jAX+1§", max. 30 chars."
149 PRINT" “jBTRING®(39,".")

15@ INPUTLINE #FNdata (AX)

1409

178 REM Reject overlong string

189 IF LEN(®FNdata(AX))>3@ THEN PRINT "Too long®":1BOTO 13@
198 .

200 REM End Input

219 UNTIL AX=gets—1 OR $FNdata(AX)=""

229

2%X0 REM Print contents of stors

248 CLB

250 FOR PX=0 TO AX

2460 PRINT #sFNdata (BY)

27a NEXT

289 END

299

309 REM Function to find storage address

319 DEF FNdata(XX)

320 IF X%<@ OR XA»sets—1 THEN PRINT""Out of range at line 318":END
3390 =HIMEM+XXZ#langth

Listing 4. Using HIMEM and FN commands 1o store and retrieve sirings.




AT LAST!!

SPECTRUM WITH SPEAKER
JOYSTICK MAINS POWERED INTERACTIVE
CONTROLLER WITH SAVE/LOAD INSTRUMENTS LTD
SWITCHING INTERACTIVE HOUSE
£14.95!!

GREAT CENTRAL ST
ONLY £8.95 LEICESTER
LEIC. 532167

SPECTRUM | | DISK DRIVES
MEMORY THE LATEST

SHUGART SA200
UPGRADES 40 TRACK DRIVES
ALL PRICES INCLUDEYATL &P & P, AN EXTRA 321( FOR COMPLETE “’FITH

t'u_mrf}N'rfﬁq"|§?:{f-;ﬁ:;;-'.-\nrz FOR TYPE 2 AND STEEL CASE
AND SOFTWARE £24.95 P l " CI‘HNES FOR ONLY

THE PL PLEDGE — IF WE CAN'T DESPATCH WITHIN 5 WORKING DAYS £1 g
OF RECEIVING YOUR ORDER - WE WILL RETURN YOUR MONEY - AND

THATS A PROMISE. FOR BBC

Totally flexible rentals of OSBORNE, APPLE, IBM and SIRIUS

hardware, software and peripherals from under £3.50 per day
(3-month rental, Osborne)

-
01-607 8797:-8 L KEYBOARD HIRE LIMITED 176 BARNSBURY ROAD LONDON N1 0ER
. S

—
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ONE FINGER TYPING
IS FAST
WITH SUPA-EDIT

SUPAEDI{T

Supa-Edit is a powerful machine
language utility, designed to enhance
LIST/EDIT commands of Level || Basic.

Supa-Edit uses less than 0.5K of
computer memory and suits Model |
and Maodel Il

Supa-Edit comes with and without
lower-case driver for 16K, 32K and 48K
systems, on premium tape

Suits TRS 80 and VIDEO Gene

SUPA-EDIT
SINGLE KEY FEATURES

M LIST FIRST LINE

B LIST LAST LINE

B ENTER EDIT MODE

B LIST LINE BY LINE
BACK AND FORTH

B RECOVER AFTER NEW

SEND PAYMENT

UK. CURRENCY
UK. £6-75 plus UK. £2-00 FOR
RETURN AIRMAIL DELIVERY

Elite Electronic Industries
36 LUXMOORE STREET,
CHELTENHAM VIC. 3192
AUSTRALIA
TELEFHONMNE +61-3-583 1201

N 1B A, s ot By Copo
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We have MZ30 A& B and
PC 1500 with Software back
up expertise (0 advise you on
your requirerents. See the
advanced technology of
SHARP on demonstration

— THE LARGEST UK.—

NASCOM DEALER

British built and designed 32K
RAM as standard, (expandahble
10 64K Bytes) Plus exlensive
facilities for colour graphics, 9
colaur, & resoluion display
Advanced sourd. Prices from
anly £E199, inc. VAT

Full ranges of Soltware - 1apes
cartndges, joyshcks, Dooks elc

r— THE VERY POPULAR —

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

SINCLAIR PRINTER

at£59.95
KZ81 1K RAM, one-tbuch
Keyboard, complate with all

connecling leads, 16K RAM pack

plugs into expansion port

enabling use of s yphisticated ZX

Software. ZX printer has full
alphanumerics and graphics
50cps, 32 characters per line

EDUCATIONAL USES-

Dur main proguct Hne - Nasuom

will act as anexcellent stand-alone

systemn, opliznally with High
Resolution Colour Graphics and

will attach tc an economical Local

Area Matwaork, Ask for details of
our recent instaliations in the
educational field

We are the largest NASGOM
distributorsin the U K and are
up-to-date with all the latest .
hardware and sOftware
Colour, Sound, Spesch
Educaliona, Business Hume
or any apphization vou have in
rmind

Kit Computers with power
supply, £260 excl VAT

Built Computers with power
supply. £327 50 excl. VAT

Anintegrated Nominal,
Purchase and Sales Ledger
with optional invoicing and
stock packages using the
QUANTUM British) with up
to 2.25M BYTE of floppy
discs. Very compelitive
prices. But best of all
friendly, professionai advice
0 the best system

Ba&l Microcomputers
announce their new
Software 0 vision offerinn
a range of high Quality IJI]I:
Inexpensive programs for
the NASCOM,
Mast of the programs
have an edy aonal
content th'l._;;ﬂ-ﬂU('“J,_a
includes programs r'!mmlu'u
owners to make the best .
lcfh'r? of the NASCOM Send
=.AE (9 x 8) lease i

Yes...come to Kenilworth

Business & Leisure

Micro Computers

16, The Square, Kenilworth,

Warwickshire CV8 1EB.
Telephone: (0926) 512127.
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Software: Trading game

lan Nicholls

PLANETFALL

CT gets its tenses in a twist with this Sharp M2Z-80K listing of a game that
harks back to the trading ships of old, in a scenario of the far future.

he ship's intercom warbkled "As you all know, we are Planetfall, played with just a little
ita 't ic five note tune running neck and neck with the imagination! In this article we wi

nclair, the ship's Millenium Duck in the merchanl ook in we detail at how
| up from hic threes tartleet's 'Ship of the Galaxy’ Planettall ha: been designed, and

Vev e
Sparks

engineer, |Coks
dimensional crossword puzzle. "l contest, | am determined that the the elements thal go to make up a
must have been a vintage SF film Cutty Sark 47 will win. It's a lres caplivating game that you will want
bult who engineered the intercen ronth’s holiday on plane: Maplin to return to time and again.
systemn’, he rused to himsell as he tor the winners: it's up to you Flanettall was originally
ee what come up on the Captain cut.” written for the Sharp MZ-80K by
intercom screen, [t was Captain Sparks’ Sinclair had been to Tim Garden, The listing that
Curry Map tore; those yellow-clad accompanies this article is of that
"Attention, all ship's C id been quite ariginal program. The Sharp
personnel. The mid-veyage pirate something! The Cutty Sark 47 machine has, in common with a
attack has been re sed, but cur raced on across the x|;:|-n;';.-'. number of other rruir-r'-"'-.f~r1r'||".=:Io-',::. 3]
ETA at star systemn Qetz is now Meanwhile on Linc

W

walted

ang, the Millenium character set which inch
delayed hy three weeks ek had landed but tracing with a number of graphics characters, It
“There s a c p thought the Lingans had beer does not have a true high

compuler project on Qetz and they inexpectedly tough. What was resolution graphics capability

1des guite

have an urgent need for the worse, the ship had not passed However, Planetfall makes good
Z e-departure inspection and had use of the in-built graj 3
n grounded tor two weeks characters of the Sharp.
program, whizh is at

short scene irom long, has alsc been transla

(2900 in our cargo. | shall need

rt trom YOuU whnen we

Lo
maximum etl
land to unload the cargo as quickly

ds You can
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PLANETFALL

BBC BASIC and runs on a Model
B or 32K Model A, using teletext
characters in Mode 7. Much effort
has been expended in this
translation to squeeze the
maximum visual elfects from the
colour and block graphi
capabilities of the BBC Micra's
teletext mode, The zuthor of this
article can speak autharitatively on
this peint, since it was he who
undertook the translation!

The BBC translation is
available from ASF Software,
together with the Sharp versicn,
and we would encourage owners of
other machines to consider
producing further translations, as
happened with The Valley' some
|5 months ago

PLAYTIME

Let's turn back to ths game itsel!
and review some of :he features
which make it so rewarding to
play
Flanetfall is a trading

simulation, set a certury i
future when there is a suhstantial
merchant startleet p.oughing back
and forth between the major star
systems. It i1s a multi-player game,
and your aim is to be the pla
with the greatest total assets at
end cf the game. The skill in it lies
in making the it iu:l-;_“.r:]unls
about where to travel, wh:
whji to l;t:-l' and in balancin
value of cash

Sl 1 Ay

=

) tto !I:]':f'.
g the

n hand (or on bo:
shipl) against ¢ -ash in the bank
(which earns interesl), There ise
also signiticant skill required in the
buying and *:.L'lmu process| The
process used by the program i

that old 1.3.;h10m.*:l one of
'haggling’. You ask a price for
your goods and the dealer on Gwil
(or wherever you have landed) will
-ItL. you something less, If vou
don't haggle successfully with him
(it?) you will either lose the sale or
pay more than you needed to.
Similarly, when buying, ¥
should never offer the ask

ing

price! It is not a good lL;L'cl to E_Zrl:“'-:
unwanted goods on the inhabitants

of the planets you visit n—liln—.r you
will get a short but appropriate
message!

One of the game’'s main
teatures is variely. Variety is
very important aspect of good
game design. With computer
games variety usually takes one of
two forms sight or sound.
:_-‘Iann:-“.-rfdl. provides variety in both
sight and sound, although if you
are, perhaps, playing | ate at night,
the BBC Micro version al
to vary the loudne
including turning i
The varicus stages of play are
accompanied by mary different

I e i (L o e e e
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sounds, linked to what is
happening cn the scr

[t is inevit
variety whi

rocomputer

Sud |

important in

and
having 11

15 most
a mic garne
Planetiall excels in this,
difterent screen lormats:

1. INITIALISATION
At the beginning of t ), You
are given the option :.3[ recovering
a saved game starting alresh.
The captains have to enter their
names and the names of their
ships. o have to choose
how meny star systems to start wich
and the length of the game in
vears (it does nol run in real
time! )
2. MHP OF THE GALAXY
This shows the relative positions ¢
Ihe known star systems wi tll L,L‘.-J
(tha nire, Minor
||-' ve been made to
cal theor ‘r' in that the
map as sumes that space is twe
dimensional. This does create
compatibility pro 3 with
Sparks Sinclair's th
]Irlltlll al erogay
orking

3 COMHbDlTY PRICE & TRAVEL
TIME DISPLAY

TH'—;.-.'E-'_- are |_J },l:}j!'-ll ]l',' A 115
in the came, althe -IJLJh_ w do not
have to choose more than two to

Your starship can carry
uranium, iron,
icines, compulers
jems. This display
rs, lor each star s "-'-|L;'Ir'|
-"-:rl'l.'llll';r'.[:'II'-'-III'f lm||||
ng pric for
'.;.'[]l”l"L‘J'i L ’ i1l ”lll = I 8Y errl, ILJ_"
ANy o :r-:mr dity, a given star
system will be either buying it or
selling it, but never both at the
same time,

The display also s

begin with,
gix commodities:

and selli

#}

lli."v‘-'!i You Lthe

Medic Supplies

T TSR
4 at 4200

Fig. 1. Trading display on the BBC Micro.

time in weeks tro
location to a.l the other
star s s, In addilion it
your current YOUr
that of your
4. TRAVEL PRINTOUT
If, when you have to choose the
next system to vou want
find where s lravelling
to, and the i ||| e of arrival
(ETA), vou can call up this
display
5 THRDING DISPLAY

s is the most complex screear
1at of all in |"|.-|.':r
15 A |J 10te grap. h ol the
soreen displ |I|r| g an
garne, and i will see that
it contains a falr amount of
intormi 1
program th
and selling of gocds
achieved plane '|\.I

\IrIwh; f the

ll" '-_

r-|f||'|lt:-'.

travel
current

I VOur

£ '-|I"'\r‘-'ii

CaTgo, name andad

¥ ted the game,

(the game starls o lanuary
and the captain's name. On the left
nana s1ac; a little ar oW, anre
the name of the and ot the

4. The rest ol
is taken up by

This containg

systern being vis
the right har
the 'SHIP'S I
information cn delays

hetore planetiall |

gncountered

» redasarn;,

on the amounts of eazh commaodity
carried in the cargo |'|"|-:, anca an
1 cash on board and in the bank

Iy, it indicates wi
LI]VI[J'I_ 2
The left hand st
display contains six narrow be
which display a whole collec
ailterent messages as vou buy ane
sell commodities. You are; for

" You are

fiohn Of

Instance, Hl'.i‘['[:'I"".'l of the Hinite
capacity of yeur ships held it you
become a little over-amhbitious!

mow RN

BUY GROOS
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Software: Trading game

When you have finish
trading, the display wil
ask you whi y
visit next. If y
what they are, or their spatial
relationship 1o each other, you
have the chance of calli
'‘OPTIONS display and,
the map of H& galaxy.

often, the will
the ¢

Itt:

al bangk, where

or withe iri\'\' casn

G. BANK DISPLAY

ed whether
bank: it
, then you are
J058 |||“ [-m:r system 1o

OPTIONS'

With this you are as
¥ L-\.”‘:i|' to visit the local
YOu answer no'
='|(r‘-'i ta ok

(5] ll1||| to

"i"rjcf It ycu answer 'yes you are

'r-]h how much rmone ¥ you have in
the Bank and on boar I |[* Y ou

2. nay
deposll

‘e 1N casn

e money that you hawve
ey than

or to '.-'|f"..r'=_w More T
ou have on deposit!

'7 OPTIONS DISPLHY
There are nine -~1Hn~ ent opticns
which vou can select, when invited
o, by pre g & on the keyboard;
‘.l'lt":,‘ are

Key Optiun

N game

1 old gamse fron

] TLE
r 1 [ and
M v known star systems in

LLE
ank statement |shos ia winni
A plicns aga
| Jame and calculate who

8. BANK ST.HTEMENT

The bank stalemnent shows
captain in the game 1I:t.,
status, aggregat
ner ships. The d
on h\-n'r"i ship

tor each

linancia

d in the bank (in
cunds), the value o
ir ‘go at current market rates,
and the resulting @ total assets

This r‘]mrw ay is also used lor
each annual report (if the game
lasts more than one year) and for
the end of geame report to show
who has won,
9. NEW STAR REPORT
From to time, it Yo gtarted with
less than 15 star systems, a new
one will be discovered, and this
¢ will H.'l.-|| the message 1o
g its name and then
i1 8 position in space with
the ‘map of the galaxy’ display
10. ETA
When making your che
next system to v after
trading, and belore beinc
the ETA at the new system
may tind you are delay

Ace

Chee{E}

‘l buying |

Cargo A
Cash £ 15680
e

cause the ship does not pass
waction, the crewmen Ll'—ru« Bl
tion [that Sincl: qain), or
sbout to be a loca

12re 15
1oliday
11, URGENT MESSAGE
al I_]I'I:.Z‘I'l':LJIL.'_c'L.l'.'—' intet
clear to reveal a
ssage about an urgent need for
1e particular commaodity at one

f the star systems, If you have a
||~1[ ly of that commedity then you
need to get there before t
aptains to make a financial
killing. It you do not have it in
your ships, then get tc a system
that has that commodity for sale
fast!

ROUTINE APPROACH

I'his list of screen lor n|-|~. uLmJ in
Planetfall is, in tact, also & list
lhe main ['uu.i“E-t d in the
program, It is always helptul to
draw a flowe hdrt ol a program in
order to enable others to
understand how it works.
Certain the Sharp listing
accompanying this article is not at
1|. sy to follow, Indeed, it is a
d’ example of the pitialls that
result trom not following a
structured approach to
programming. There are myriad
SOTO statermnents wi ! I
interpreter to jump
the program as it is
y hunt tor ity
GOSUB staternent wh 5
control te a GOTO statemesnt. The
I ram works but it is ver
difficult bBoth to maintain
change. It is also none tc
translate as it stands

For those of you who might be
considering .rwnhlu ing Fl n||~H‘1||
ditferent computer,

,.
Agaln,
the screen will

2 otrer

execued. I

faor a

flowchart in Fig. 3 is your best
starting point. The
translation :

present

an attemnpt to
> structured

without much «
rewrile il in a m
hion, BBC C is in the
front of the varicus dialec
in providing the
iate elements to allow .'.|*||
rograms to
i plenty of
 try TI.—u hand at

I 1IOWever, it

that,
3'|'||,- presen
g waork and 1
e BAM on a

Vi s ot

H’II re i
-,_.-I]|c_:[':,' o
improved tran:
should be polated o

ulu-n*

unstructured as
BEC tran 1.L
fits into the a
Meoael Bl

[I-"l sSNnow ':.'-'-1|| 'W'hu-l- a :.|l".:
version of the program would look
like in outliz the tlowahi

Val 1||i|

cturea

}_)l._"t._':[] converied nto 11
Program 1.
One or two liberties have bee

K [L[ the sake
240 and 250
S0me

with BEC BAS
brewvity, as in line
re (condit.on) would be
test involving program varia
and (statement} would be an
expression from which the
ship to land would be calcul:

BASIC STRUCTURE

in the most hardened
style programmer will
admit that lines 340
guite easy (o see the program
works. In actually wri ting the
program in a st ructured tashio

t enter lines 100 |-..

spaghnetti
Ve !r;
340 make it
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PLANETFALL

IMITIALISATION

AALAKY Map
T_._l

COMMODITY PRICES
- ¥
[TRaver srinrouT
[szrizaist,

e

MO

[ CALCULATE NEXT Srlli‘—l-—ci
| S— ‘

TRADING DISPLAY |

P
- B )
YES
{'f;l].wllrlun“‘;... E
. MET? .~
S

r.nf I

R
<~ DPTIONS,__ YES

BANK DISPLAY |

2 ]
|_ LIST OPTIONS

._E-_HFAU KEYBOARD, 7§

&

-
- s ND
= B YES
< CONDIT 10N 5. URGENT MEBSAGE - YEg
L METZ . o e
> — b=

‘\-\J;?ISFI AY T~
S

TO A
-
FROM A ‘(-\"" ]

ETA DiSPLAY |'

| NGO~ Eun oF
. _VEAR? -
M

BANK STATEMEMNT

i

-
FINAL PRINTOUT GAME? _-

it

NEW STAR

/w;b |T|:;-ﬁ Ui
q“““nmrr',}_'-_' MESSAGE | < z8=-p~
S it e
: k- X
.

GALAXY MaAP

ey g
YES
i ‘x)——“

LOAD OLD GAME !—

SAVE PRESENT GAME II

| R TN |
<f$ = Xy DISPLAY OPTIONS P
4
YEE ———— 1

<ZS"'I"|’ BANK STATEMENT FIMNAL PRINTOUT
et _.__ﬁl

GALANY MAF }

BANK STATEMENT

;
| ELEAR SCREEN |

[ |

Fig. 3. Flowchart for Planatfall.

X for Options

Fig. 4. The Sharp version of the galactic map.

the only line inside each

procedure would be a PRINT
statement which printed out {l
name of the procedure. Sin
statements would be substituted lor
{condition) and (s
Running this frame
would then test cut the |
structure, CUnee this w:
work satisfactorily, the ¢
each procedure
out in detail
stage only o
would be in t
development
greatly simplity program writing

and te

one b

would

sharp listing more e
or not you inter
'JJUI_J [' CGWT1 [||Q.'J[_'._I.||.|‘\.__ 'll!l'—.‘
lines
flowchart step are overleaf

Well, there i
PLANETFALI

n main

which relate to ear

s (= llct.;' ol
own a Sharp MZ
Model B (or 32K Mode] A) then

send for the tape straight away
start playing. If own another
machine then get translating

YOLI
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Software: Trodlng gc:rne

1. INITIALISATICN
10-38 various peeks and pokes (unlque to Sharp); initialise strings;
e tunctions and dimension variables;
heading; new game or old game?
sel game parameters (no. of players, ships, eto.);
initialise the lime lo ero,
2,
subroutine call to lines 882-912 which draw the map
3. COMMODITY PRICES
52 subroutine call to ling 5890 (GOTO 986); lines 386- 1056 print
5462
4. TRAVEL PRINTOUT
654 subroutine call to linss 916 lo 960 which creale this display
5. URGENT MESSAGE
70 if the conditi s met, call subroutine lines 1370-1392, which
display the n e
6. TRADING DISPLAY
84 if nat the end of the vear then GOTO 126 which calls
subroutine, lines 108)-1082, to draw the top of the disolay;
128-132 subroutine call to lines 1086 to 1132, to draw the 'ships log’
and write the name of th I
134-182 determine appropriate 'delay’ message; subroutine call to lines
1324-1330 to print PRESS A KEY' ge and play tune,
164 subroutine call to lines 648676 to pi m miscellanecus
caloulations; subroutine call to lines 1136-1150 to draw narrow
boxes on left hand side i
186-284 series ol routines
200414 series of routines b I goods,;
418 it the condition Is o to BANK DISPLAY,
otherwise go to the ETA 1 |
B Bank npgw | |
7. BANK DISPLAY ®. Optien selection || |
420 subroutine call to lines 678-716, which allow you to deposit or P End Game
wilhdraw money lrom the bank
8. ETA DISPLAY
422-424 print You areon.. 't ge: subroutines call to lines 490 to
588 which ask you to choose the next star to visit, generate
P le delay, and print ETA time lor next system (you can
call (NS display at this point — line 117
4206-442 it al we been discovered then jump back to line 68,
and tes d of the year (if so go to BANK STATEMENT),
atherwise TRADING DISPLAY lor next Fill'.[‘..' GALL IFRAY : 2R, 143900
434-452 il con on not met then jump back to line 68, as above,
otherwise new star discovered, print message and ther FR-TELY ' EAEE.
GALAXY MAP and jump to line 68
9, OPTIONS DISPLAY ]
1170-1214 print out poasible optons and branch depending on the
choice made;
12161226 gtart a new game,
10. BANK STATEMENT : A
S06-646 these statements list the captaina and their various asssts, with
the current leader highlighted
11. END OF GAME
a5 =alls the BANKE STATEMENT display;
100124 print out the name of the winner, and ask whether you wan!
another game, Uf so then RUN, ctherwise jump lo line 1368, Fig. 5. From top to bottom: the Beeb
1368 13659 various POKEs unigque to Sharp belore ENDNng the program, travel printout, tha Beab option list
and the Sharp bank statement.
Program 4. Outline of Planettall in BBC BASIC. 200 REM - start of main program loop
100 REM - Outline of Planetfall 410 REN
{ 220 REPEAT
110 REM = in BBC BASIC -
120 REM 230 REPEAT CY
130 REN - Stirtup routines 240 IF {condition) THEN PROCurgent message
.-!0 REN K 250 naxtship=istatement}
: gt 240 FROCtrading display(nextship)
T PGB LELE A 20 I (condition) THEN PROChank display
160 PROCqalacy map 280 IF (X pressed on keybaard) THEN PA0Coptions dis
170 PROCcommodity_prices play 2
180 PROCtravel printout 240 PA0Ceta_display
il 300 IF (condition) THEN PROCnew_star:PROCgalaxy_sap
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310 UNTIL (“end of year?* = TRUE) 3190 REM - prices of cosmodities
320 PROChank_statesent 3200 REM
330 UNTIL (“end ot game?® = TRUE] 3210 IF I%="P" THEN PROCcommodity prices:ENDPROC
J40 PROCtinal printout 3220 REN
350 IF ("start nes game?" = TRUE) THEN RUN ELSE EMD 3230 REM - travel printout
340 REM 3240 REN
370 REM - end of aain progran loop 3250 1F 1%="T" THEN PROCtravel printout:ENDPROL
B0 REM 3260 REM
390 REM - procedure definitions 3270 REN - map of star systems
400 REN 5280 REM
1000 DEF FROCiniticlise 3290 IF I%="H" THEN PROCgalaxy map:ENDPROC
1010 . 3300 REM
1020 . 3310 REN - bank statement
1030 . 5320 REM
1500 ENDPROC 3330 IF I%="B" THEN PROCbank_statement:ENDPROC
2000 DEF PROCgalaxy_map 3340 REN
2010 . 3390 REM - option selection
2020 . 3360 REM
2030 . 3370 IF 1%="1%" THEN PROCoptions_display:ENDPROC
2300 ENDPROC J380 REM
3000 DEF PROCoptiors display 3390 REN - end game
3010 PROClist options J400 REM
3020 REM 3410 IF I%="'" THEN PROCbank statement:PROCfinal printou
3030 REN - read keyboard t:CLS:END
3040 REW 3420 REN
3050 74=GETH 3430 REM - other key pressed, so
1060 REM 3440 REN - read keyboard again
3070 REM - new gane 450 REM
3080 REM $460 BOTO 3050
3090 IF I$="N" THEM RUN 3470 ENDPROC
J100 REM $000 DEF PROCcommodity prices
JL10 REN - recover old game 4010 .
I120 REM 4020 .
3130 IF I%="R" THEN action$="LOAD":PROCload_save: ENDPROC 4030 .
3140 REM 4500 ENDPROC
3130 REM - save present game 5000 .
3160 REM 5010 .
JUTC IF I%="5" THEN action$="5SAVE":PROCload_save: ENOPROC 020
1180 REM 5030 ete
Listing 1. Planetfall for the Sharp MZ-80K. 8B D=T(9,11% ¥=TC10108 T4=1t FOR [=2 TO T9¢ IF T110, 115 THEW B0
10 U=PEEX(7221)1 U¥=PEEK17222} T0 IF IRMD(1)3.9318{544="") THEW GOSUB 1370
12 LINIT 53024 T2 KO=KQ+1: [F K0S THEM Sas=""
4 GOSUD 1434 TAIF T(18,105Y THEN §2
|6 POKE 7221,35: POKE 7222,207 76 IF TI9, 1)} THEN B2
18 TEWPD 5t DIN G14)¢ [N=53048 78 IF (Ti% T1=B)O(RHDI1)3,5) THEN B2
20 DIM SUIZ,08, TUL2 020, 18412, 21,813, 121,08 081 ,PS(19), DOS (6] 80 D=TA9, 1}t ¥=T(10, 1)+ Ti=
22 FOR XX=1 TD &t READ RITN}: NERT B2 NEIT 1
24 BLt=" "L GOSUB 1347 B4 IF Yi=Y THEN 124
2 DIM W18, 30, ity 31, P ik} BB N8 (12} B4 Di=1t Vi=¥: T2<Tic GOSUB 584
8 C%="JAMFEBMARAPRMAYIINJULAUGSEPDC T NOVDEC" 88 GET A$: IF A%="" THEW 8B
30 §8="Sal VerlGwifZenodatzFlynNephNidkYttr DrinlpneCheelinglyisluss® Bb TI=T2: IF YI4Y9 THEN 124
32 DEF FNT(X1=CFRY 001D, 5~ IFNT XD 00) /A 2HRBEAS 111,510 1) /KL 98 GOSUB 59! IX=t5
34 DEF FMYIR)=-(X3=ABSIS(11,5011)) 100 PRINT [18,13] *e——
36 DEF FNTCH1=-(XCABSISIELSLHIY 102 PRENT [19,13) "] EMC OF GANE B ©
38 GOTO 1400 104 FRINT [20,13] *Snessesssssal *
4D DATA 5000, 3900, 4000, 4500, 3300, 3500 108 PRINT [22,12-IN7CLENINSINIID/2H] "WOW "GNSINDDi® has wan W9R°
&7 TI$=*000000°¢ IF R=1 THEN 44 L0B GET A% PRINT 019,141 "sererarsrzss®s AA=TXede (003720080 MUSIC CHRS(IL)
4% Hi=li HA=L: BOTO 48 110 IF A$="* THEN 142
45 BOSUB §48: BOSUB 754 GOSUB 914: 6070 &8 112 PRINT "B*
48 Bl=1¢ Tl=1t Ll=1¢ GOSUR 882: PRINT (22,103 "PRESS A KEY TO START® 114 FRINT [5,5]1 "Perhaps [N$INI};3" won't be so Jucky®
30 BET A%: 11=ANDI1): IF A#="" THEN 30 114 PRINT "on the next gawe!!®
52 FL=l: PR=1: BOSUB 590 118 PRENT [B;3] "Da wou want to set wp another game?"
54 BR=1 120 GET A&: IF A%="" THEM 170
56 FOR 1l=1 TO T9/P% 122 IF A%="Y" THEM IUN
5B FOR PI=1 T0 PR: S7=(P1-1)84+11 PRINT [22,0] BL$ 124 GOTO | 348
59 PRINT 022,01 T8{T1, 103" dn "5T#IT1,01: BOSUB 490 128 D=0t W=INTO(BL-1) /300t L=34M+1s GOSUB 1060
&0 FOR BJ=20 TO 23t PRINT [6J,01 BL®: WUSIC *CO*: MEXT: BOSUB 1052 128 W=INTI{DL-1)/30:
&I [F Sh=7 THEN PRINT (13,21 *Press 'A’ far the rest of the prices® 130 H3=Lt HA=DI-30WM: L=(T1-1386+1
82 Ll=Li+bt Ti=TL#ls NEIT P1,11 ¢ PRsO 132 S1=T(B,T1¢ W=5(B, 511+ GOSUD 1086
84 IF Bli=1 THEN GOSURB 914t GR=( 134 FOR X1=1 T0 3¢ PS{XI}=""1 NEXT
b6 BET A%: IF A%="" THEW &4 L36 ON TH123T1I+1 6OTO 172,164, 156, 138
e ——— e
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Software: Trqdlng gome

|38 TT=RNBA: OF TTh.5 THEN PSCL)="0 3 week delay #*

V39 IF TT2.5 THEN PEI20="  at Customss™: PSCEI=""t GOTQ 174
L4 TALE TLE=INTOTO0E, T1 /)

142 FOR EE=1 T0 5 TORK, THI=INTCTEXH, TURR b= ARRNDLL) )15 NEXT
184 TAh, TLI=INTATES, T1) RRNDCI))

188 TIT TINSTUL T AT (2 TII 4T3, TH #T 14, T1I

148 PHLIE="0 T weeks late "

190 P¥I2h=" Pirate attack "

152 P&e31="  mid voyage °

154 BOTO 174

156 PHITI="% 2 weeke late #°

158 P#I2)=* Navigational *

160 PH{Th=" Brror i

142 GOTO 174

164 PRITI="% | week late #"

Ibt PI21="  Comsuter |

6B PE{31=" Erior !

170 6OTO 174

L72 P#iZl="  On bchedule *¢ P%C11=""! PH{T}=""

|74 FOR ¥%=1 TO 3 PRINT [9¢XK,231 PSCXR)¢ NELT: WIs0: GOSUB (374
ITh GET A%t [F M%="" THEN 174

178 FOR 11=1 7O 3¢ PRINT [15,21+3822] STRSATIIL,T1104 NELT
180 FOR 20=4 TO &t PRINT [18,20+50022-32) STREITORILTHIN NEXT
182 IF BE=1 THEM RETLRN

184 GOSUB &4B: GOSUB 1M34

186 I1%="Requirement:': I2%="Nusber for sale: "t 238=" pffers:®
188 148="Rsking priced " Jl=I: AL="12T4547890"

190 PRINT [10,231 * AARAN t

192 PRINT (11,231 * SELL CARGOD "

194 PRINT [12,23] * £ »

194 WUSIC “C7_CACY®

ISB FOR T1=1 TO &

200 PRENT T0,00 *|™3LEFTSITI®: 203" "yNIDSIEIS, 3,205 "(RIGKTS{TI® 24" | "
202 G0SUD 1154

204 FOR B3=% T0 1Y BIEF 2t PHINT L0500 ° "I NELT
206 IF (SU10,800=014(T0I1,T11C, 51 +tPLILICIO00 THEN 280

208 MUSIC "F4B3F4°

210 PRINT 05,11 "ltem:*sCO%IJ10: PRINT [LO, 00 Z1%;" =5-INTI(S011,610)
212 PRINT [13,11 1243

204 XF=1T: ¥F=131 NC=2: GOSUB 729

216 PRINT (19,1 *

218 IF 1=0 THEW 200

200 TF NC=TH(IL,T1 THEN 228

222 PRINT £19,30 "Only™"iTEELTEN® in hold"

224 BOTD 212

22b IF 1(=-INT(80.1,511) THEN 230

276 PRINT (19,11 "NO DUMPING": GOTO 280

230 FOR K1sl TO K

230 IF K1CT THEM PRINT [15,0) "treeseesseestre®s MUSEC ""B3": BOTO 240
234 MUSIT " a3t

234 PRINT (19,11 'Final pffert *§

238 GOTD 246

40 PRINT 17,141 * A

247 PRINT 15,51 NID®IS#, M, 4051088

T4 ¥IsIL1+10 8103

244 PRINT LOOQLNTI, OOREPI]L) 8N+ 5)

248 PRINT (17,01 4%t ¥F=17: XF=14: Xi=)

250 NC=b! BOSUB Ti@A: Y=1i KsK]

252 IF CYOPCILIONSIORRAYSPALINENEL0) THEN 758

Tid PRINT (19410 *Try again *

756 BOTD 242

38 [F Y4=PRIL)19X THEN 270

260 TF ¥HCL+ABSCFRZ A1) I APILLIET THEN 244

262 PORLI= BIPCEL #.20%/2

254 NEXT KI

2bb PRINT (19,11 *No thanks®

168 6070 280

270 PRENT T19517 *We'l]l bayi®®

272 TG T=TILL T -2

278 TUTTL =TI, T #X0 LT 145}

78 THIL,TI=TIRL TLI4Y

278 SI11,510=8011,51)+X

280 J1=d141

182 Als=" ": GOSOE 116B: AIS=BTRE(TUIL,TI1): GOSUB 1148

284 HEXT 1)

290 T¥%=" available”! I2%="Number wanted:®: I34=" aeke'i 143="Your offer®
292 Ji=l

294 PRENT [10,231° ds o

294 PRINT (11,231 BUY BOODS  *

798 PRINT [12,233 * LR "

400 MUSIC *TTTCATTA"

302 FOR 11=1 10 & 1

304 PRINT [1,00 *[";LEFTSITI8, 201" *jNIDSITI8, 3,205 “iRIBHTS(TI82):" | %3

T4 GOSUB 1154

J08 FOR @5=9 TO 19 STEP 22 PRINT [R5, 13 * "1 NEAT
30 IF CPOILICIO0N# 4B C=0)# (S111,510¢11 THEN 410

312 TF [I3A=4hRiTi7,T1h =M} THEN 410

314 MUSIC *FamsI7F4"

314 PRINT [9.00 "Item:";CO8151)

118 PRINT [0iy10 STREVENTISIII,SLI 002185 @" s LO0AINT L OLIORP LI Lbe, 5!
320 PRINT [1%;11 12%;

20 ¥F=1b: YF=13

324 NC=2! BOSUB 7282 PRINT (19,11 LEFT$IBLS, 18

326 IF B=0 THEN #10

T8 IF (LA w(N+TAT, Th) (=N} THEN 334

J30 PRINT [1% 11 “Max load ="iN-Ti7,T1}

332 GOTD 320

334 IF 1=INESQT1,6L0e. 20 THEN 340

336 PRINT [13,011 "Onby"; INT(SIT1,500)3" available"

138 GOTD 320

140 FOR Ki=1 TO K9

342 IF K143 "HEW PRINT [05,0) "2iccsafeezzaee™t MUSIC "<B3": &OT0 350
J44 MUSIC 3"

&b PRIMT [1%:1] "Fuinal offer"}

J48 GOTO a4

350 PRINT [17,141 * i

51 PRINT [15, 11 MIDB (5%, M, 4051083

354 PP=RES(P(11))

356 PRINT 1000INT(.01LIPPRI+,5)

308 PRINT [17,17 74%: YFsi7: YF=i4: Xl=X

T60 MC=6! GOLB T28: Y=¥: E=K1

62 IF 1OPPIL/AI0YSIYCPPININO) THEN 34

Jad PRINT [19,1] *Try again .

36k IF Yo=PPiX THEN 380

568 EF YCIL-ABSIFNZ(X)1IUPFEL THEN 174

370 FOIET= BIFCTIbe. 200/

IT2 NETT Ki

374 PRINT (2%41] “Too Tow - MO SALE"

376 MUSIC " 37 JFiE8BT.LT

378 BOTO 10

B0 IF ¥e=T4idTLh THEN 400

382 T2, THh=0

304 PRINT [1%10 *0nly®3 7001, T1H® in cash®

186 BOSUB TiA

J0E IF ISI7: 8000100 0T01 1, THI+Bi1,B1 1<% THEN FOR TT=1 TO 400: HEAT: GOTD 374
390 FOR XKT=1 TO 4000 NEXT

392 PRINT D1% 10 ¥-T{10,T105" from Bank il

JI94 BUL,BYI=RiloBEI=Y4T (11, TL0e TAL1,THI=Y

396 FOR XI=1 TO 500¢ NEXT

396 LF YPUOU,TIN THEN 374

KO0 PRINT [19,17 "#s BOLD $44 k

407 Me="C1"C2": FOR Xl= TO 3¢ Me=Me+M$: MEXT: MUSIC W& TU10,E11=T400, 71040
A0 TAT, TU =T (7, TH =R {145}

A0g SIT1,510=5001,51)-K

0B THLLaTHbeTIEL, TL) =Y

410 J1=d1+l

412 AT#=" " GDSUB 1168: AZ§=STREGT(I1,71)): GOSUB 1168
414 NEXT 11

414 BOSUE T18

418 IF (SET500CE0N+THIL TII+BIL4BYI=0} THEN 422

420 BOSUB 4T3

427 PRINT (20401 *You are on “jMIDRISH, M, &)

427 SAT)510=807, 500+, 02¢RNDIE) 125

424 BOSUB 470

426 d=0

428 FOR I=1 10 bt IF S¢1,511=0 THEN 434

A30 IF SCI46L1CECTT THEN 442

437 d=d+l

434 NEXT ]

A3h IF 371 THEW 442

A3 517,511=517,511 469

40 B0=5(7,51)

442 IF 59=15 THEN &8

A4 )=

446 FOR =1 1O 59% J=0+517,11¢ MEIT

443 PRINT 122301 "Developmental status of galaxy = "FINTEI/STNI00/705 0"
450 FOR KI=1 TO 20:00: NEXT

451 [F J/E94T THEN &8

454 S1=5%+|: 59=5%+1: GOSUBTIH: GOSUBA42: S09,811=01: S110,81)=Y1: FOR J=1T0&
456 §0J,51)=0: MEXTJ: BOSUB 734

A5H PRINT *HEEE New class <4) star called ";HID8(5%,518,51),4)
Ab0 FOR 1Z=1 70 2000t WEXT: GOSUB 754: BOTO &8 1

46T X=(RNDI11-,5H0000: Y=5ONAND(L)

K64 IF (ABSIXIC2IALYC2SH THEN 442

Abd F=12 GOSIH 472

4568 IF F=0 THEW 442
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[ s e
470 §07,811=02 RETURN 437 IF WMIMAK THEM MAT=M3: WINMER=F1
472 ON H GOTO 480,478, 478,474 534 PRINT [LOJ0] MSIPL)
474 =1 Y=Y ¥=1t BOTO @0 66 PRINT TLOL1Y THTOMI/108¢): PRINT [LOSEBY INTEBAL.PY} /200D
ATh Y==¥1 GOTO 480 538 PRINT [LO,24] INTINZ/1000b: PRINT [LO,31] INTI M3
4TH I=11 I=Yi Y=l 440 LO=LO+P2
480 FOR J=1 70 S1-1 842 MEXT P1
482 IF GOR{IE-S100,000 24 07-5012, 011421 =07 THEM 488 G40 PRINT [5+(W1-1)0P2,0] LEF T4 (= eeeenmmm—; py (§4 (W1 |
444 F=0 b45 IF AR=1 THEN PRINT [22,12] "PRESS A KEV": AR=0
484 RETURN a44 RETURN
ABA NEXT d¢ SL11:81)=IMTOKI® SOI253)=ENTIYY: H=l-CH{=3}8H: RETURN 448 Ri=1-1517,51) =81 =15(7,51) =101
490 PRINT 124,00 BL&: G50 D2=1200¥1-5¢10,81) +{BE-5(%,501)) /30
451 [F PR=1 THEM 458 451 FO® =] TD &
492 PRINT [24,25) "X for Detions®s b3 BOIr=(14517,50) F1S100M0] RV BS(T, S10+L01 RED)
454 PRINT [24,2) ®*' ¥ iviss BET A &30 IF ARSIE(LI1Y. 00 THEN &b0
A5 PRINT [2452] "Next Star 7";1 IF A%="" THEN 434 458 P{I}=0: BOTO 672
4G4 [F (EW=R}1{A%="R"] THEN GOSLE 9B&: GOTD 4SO bb0 QI=ABSIECINEL21t QI=ABS(SII,510+D296C11 ¢ IF QL3A2 THEN R1=R2: BOTO m&4
457 IF P@=1 THEN S04 ba2 D3=01
458 [F A%="1" THEM BOSUB 11Tt BOTOD 490 bb4 Gi0y510=56MIGT) 1003
00 FOR I=1 TO 59: J=5(8,1) bbb PALYSRO1IAC]-SGNISIT,510 ) SABSIS (T80 /(GLTITERNY)
S0 IF LEFTH{A%, 1)=MID%(58,J, 11 THEN SLB b6B POIImLOQRINTIFIL) f100+,5)
504 WEXT [ 470 NEXT 1t IF [(SA$=""|+(S1{)VALCLEFT#(EA%, 11)} THEN 676
s BOID 512 G727 PIVALIMIDSC5A%, 2, 11) ) =VAL IRIGHTS(5A%, 21 1a100
308 GOSUB 5%0: GOTO 514 bTA GIVAL INTDS (A8, 2,11}, 510 =-ABS (S IVAL (NIDS(5A%, 2,100,510
510 52=Glt GOSUB T54¢ GOTD 516 b6 509,50)=D1¢ 5{10,511=Y1: RETURM
12 PRINT (24,181 * '3t FOR TT=1 TO 400t NEIT TT #78 PRINT "o vou wish to visit the local bank 7%
S04 PRINT [24,14) "Mo such systesj: FOR TT=1 TO 400t MEXT TT 430 BET A% IF A$="" THEN &BO
514 BOTO 490 6B2 IF A%="Y" THEN L8R8
518 T(BTLi=1 BE4 IF AS="N" THEM RETURN
520 1F 1061 THEM 524 hB4 BOTO 480
522 PRINT [24,161 " *it FOR TT=l TO 100: NEXT TT 583 GOSUD T18: GOSUB 714
G923 PRINT [24,14] *You're there '*§ 690 PRINT "Mfou have {"FINTIBCL,BL}I3" in the bank®
524 GOTD 516 692 PRINT [3,5) “And £'3T011,T105" on the ship®
326 D2=SARCIS 010,600 -5000 [ P42+ (501250 1=B412, 110 420 /R 694 IF B(1,BL}=0 THEN 708
328 BZ=INTIDZt WZ=0r OM=0 594 PRINTLT,21"How much de you wish to withdraw?"! PRINTLB, 151"E |=-+==4H
530 517,510=5(7,810+. 62 +RNE1 L) /25 A9T USRAEME,ALS, 10, Abe Z=UALIA8Y: IF Ic=Bi1,B11 THEM 700
332 IF Bd=1 THEM 552 A98 PRINT 9,181 “T00 MUCH®: GOTO A%
574 PRINT "8": IF AMD(1)@'2 THEN 552 700 IF I{=0 THEN 708
036 ON [ BOTD 54&,542,530 T2 BIL,B1V=B{1,B1}-1
538 PRINT “Ship does nob pass imspection® TR TENLTII =TI, TLI#!
G40 GOTO 548 Th4 RETURM
42 PRINT “Crewmen desand 4 vacation® 708 PRINTCLI0,21"How much do yow wish to deposit?*:BRINTILI,15)°E -----4H
44 BOTD 348 TOF USR{IND ALS, 104 Ak T=VAL [A8)
546 PRINT “Local holiday soon *f D700 IF IAVCHLSTY) THEM PRINT £12,3) "You only have £'37/11,T4¢: BOTO 708
A8 PRINT "..." 15" week delay” 712 TULTI=TIY, T1 =]
550 D2=024T11( TI4 BU1sBEI=B{1;B1N+T
52 T19,T1)=T19,T11+D2 Tib RETURN
354 [F T49, TLH{=360 THEN Sel 718 Bi=Tls FOR I=1 7O 5%/P%: IF B1{=P9 THEN 722
536 TAR T10=Ti9, T1)-340 730 Bl=B1-P%: NEXT
S TALD) FEP=TRR0NTI 4L 722 RETURN
540 W=INTCITI9,T10=1) /30) TN BOLyBI =BULBERRO1+ 058 (Y I=BAT, B+ (D1-BI2B151 (3800 )
S0 LeFAN¢] T2h BI2,B10=01t B(3,B11=Y1t RETURMN
G640 [F Bl=1 THEM 570 728 PRINT IYFyXF-1) "B
Sbé PRINT "The ETA at “sMIMSCE8,0. 401" iz "sHIDS(CHL, 301" % T30 USROIND (AL#,NC,AS
S48 PRINT TO9, TL)-J08M; "y "iTILOSTL) 732 T=VIL (As
570 T=(INTORMDCIIAT «0hei=RMDCEIR/2) ) 734 RETURN
572 IF 113 THEN 570 734 WUSIC "CICSCA®: RETURN
374 TI% T10=T(%, T1+[47 738 IF Si»1 THEN 742
576 IF T{9,Ti){=3a0 THEN 537 740 T=1: BOTD 750
ST8 Ti9,T11=T(9,T1)-340 742 [=ALINT (LADRND{1} )45
SO0 TG TH=TIL0,TL)+] T44 FOR J=2 TD 5i-1
582 T112,T1)=11 RETURN T4s IF 1=5(8,J) THEW %2
534 BOSLUE 734 748 MEXT 3
B AR=1: PRINT"E"i"Annual Report #"jY1-2070¢ GDTD 598 730 5(B,5i)=1t RETURN
588 RETURN 754 GOTD BE2
590 BOTO 986 738 IN=0: FDR IJ=5W TO 5X& IK=TK#)
594 PRINT "B"3 Th0 IF 53=10 THEN 770
598 FRINT "IF . | ¥ . 7 B T2 D2=SORIIS (11, 533 =5 10, T3 #2445402,53)-8112, 101421 /R
&00 PRINT “B Captain B Shir B Bank @Cargo B Total B TE4 NW=INT(D2/T)
402 FRINT " B "ooosh 'o00sBvalue B assetsl Teh PRINT [20IK-1,37] "4
A0k FRINT " e— '] A A ¥ 768 PRINT (201K, 370 P 3STREINN)
404 MAX=0t FOR BE=1 TO P9: GOSUR 724¢ NEXT 770 NEXT 1J: RETURN
608 IF PRCS THEN PI=d4: LO=5: GOTD Al4 T72 FRINT "EREBEN  COMFIRM |00 1V/N)°
610 IF P95 THEN PI=3: L0O=5: GOTO A14 T4 GET A%t IF A$="" THEN 774
812 PI=2t LO=5 174 IF A$="Y" THEM 789
&14 FOR Pi=1 TD P9 778 RETURM
alb Ml-0i H2=0 TEC IF RE=Y THEW RDFEN
418 FOR [9=0 70 T9/P9=1 TE2 IF RE=S THEM WOPEN DA
520 NIsHL#TOLL, PRULL#PLY TEA FOR [=0 T0 122 FOR J=0 7O |5
£27 FOR K=l TD & 786 IF RE=9 THEN INPUT,T S4[.0)
B8 WZSMZET (K, PRRDL4PLI0G (0] TBE IF RE=5 THEN PRINT'T &(I,J}
&2b KEXT K411 780 MEXT 4]
428 57=(P1=1)0b+1 792 FOR =0 TD 12t FOR 3=0 T0 {2
630 NI=MI+M14B(1,PL) 794 IF RE=5 THEN INPUTT Til4dd

e e e ——————————
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Software: Trading game

9% IF RE=5 THEN PRINT/T T(1,J)

TR KEXT 1

BOO FOR 1=0 70 3 FOR J=0 70 12

8092 IF RE=9 THEN INPUT/T BII,d)

BO4 [F RE=S THEN PRINT/T B{1,0)

805 NEKT §,1

BOB FOR [=0 TD &' FDR J=0 TO 3

810 IF RE=9 THEN [NPUTJT MII.2)

B1Z [F RE=S THEW PRINT/T Mil,J}

414 NEXT J,1

1o FOR 1=0 T0 &! FOR J=iv TD 3

BLE IF RE=S THEN INPUT/T Cilsd)

820 IF RE=5 THEN PRINT/T CI1,0)

822 NEIT J,1

824 FOR 1=0 TD 12

826 [F RE=9 THEM INPUT/T N§(D)

828 IF RE=S THEN PRINT/T N$il)

B30 NEIT 1

832 FOR 150 70 12

B34 IF RE=S THEW INPUT/T TS40,00 1TH0Lq L0=NSIE)

B35 IF RE=S THEM PRINT/T T#11,00

838 NEXT ]

840 FOR I=0 TD &

B42 IF RE=9 THEW IMPUT/T P(1)

844 IF RE=S THEN PRINT/T P11}

B4 NEIT )

248 FOR 1=0 T0 &

B50 1F RE=9 THEN INPUT/T @(1)

BS2 IF RE=5 THEN PRINT/T QII)

BS54 NEIT |

56 FOR [=0TD &

BSE [F RE=S THEN INPUT/T EI1)

B40 1F RE=5 THEW PRINT/T Bil}

BE2 MEXT 1

Bed TF RE=9 THEN ENPUT/T W,D9,K9,19,01,11,P9, 79,39, ¥9,H.¥1
865 [F RE=S5 THEN PRINT/T Wy D9,K®, X950, 11,P9, 79,59, Y9,H, V1
Bed IF RE=7 THEW INPUT/T R9,5%,8,50+T1,R\H3,H4,D0s
870 IF RE=3 THEN PRINT(T R9.69,0,51,T1,1,H3,H¥,Das
877 PRINT “CONPLETE"

874 CLOSE

874 RETURN

BA2 57=51

984 PRINT *B"

B84 FOR LO=1 TO 1% STEP 22 PRINT [L0,200 *[*t PRINT ILO+1,20] "4: NEXT
098 PRINT [11,4] gt ————"
BS0 FOA S1=1 T0 &8

B52 PRINT DINTCIG+ S0124510 /80 INTIS§11,51) /314190 MIDSISE, S(8,500,4);
BI4 PRINT "EERE"

BSt ON INTOECT,E|F /51t GOTO 898,700,702, 04

857 6OTD 704

BSB PRINT *.*: GOTD 90

BO0 PRINT *«*1 GOTO 906

502 PRINT *1%: G010 904

904 PRINT "a": G0TD %0b

G0k HEXT

508 §1=53

§10 FDR 4=} TO 1000t NEXT

512 RETURN

936 Lb=4: P2=2¢ |F T9B THEN PI=)

18 FRINT "B

920 PRINT [0, 141 "4 "3DA83* &'

922 PRINT B T T |
924 PRINT *N SHIP B T 0 E@M N
526 PRINT "M A i 'S
528 GOSUB %64: FOR A=l TD T9: FOR §7=1 TD 79

930 IF 57=T1 THEM 954

912 IF T40, 411 ¥1(57,0) THEN 954

934 TIR7,00=0

536 SI=TiB,5T): 54=518,530t L=(57-1) 86+

938 NT=INTEIT(9,57)-1)/30)

40 LT=T1M7+1

947 LB=T{9,571-20107

944 PRINT [LO%Ly|] LEFTS(TSIST, 01,150

FAt PRINT [LOFL,1B] HEDEISE,54,4)

948 PRINT [LO#[,I73 LB

50 PRINT [LOSD.310 MID®CCH,L7, 205 “sRIGHTHCETREITILO, 670,20
957 LO=LO+PI: GOMD 956

954 NEXT 57 1120 PRINT 115,231 "A0r df> L]

¥ib MELT KI 1122 PRINT (16,231 "R"

G5B PRINT [24,15] "PRESE A KEY"3 1124 PRINT (17,231 "6 |Medi |Conp |Geas*
980 RETURN 1126 PRINT (16,232 *00> <10 (D"
%64 FOR X1=1 70 19 £128 PRINT 120,24] “Cash: X
Bbb TA0,XTh=ATLH0,XT)~20701 83604719, K21 1130 PRINT (21,241 "Bank: i

P68 TIX,00=TL0, 100

870 NEXT 11

972 FOR X2=19 10 2 STEP -1

974 FOR W= TO 1I-1

976 IF TO0 A0 (=T10,XJ+1) THEN B0

978 XX=T10.%002 TEO.Xdb=T0 XJ400 2 TI0, XI#1)=k}

580 NEXT 10,12

982 RETURN

BBh BI=51: SW=1: SK=8

986 [F 59¢8 THEN 5K=59

980 [F 59¢7 THEN SI=5932-1

992 IF 59:% THEW 51=15

9% PRINT 'ESYSTEM Mran [Irco Fach Hedi Cosp fBens’

%6 IF SW=9 THEN 5I=2959-|7

998 L1s=" TR i T e s

1000 L4=" I | I T I I

1002 FOR Lo=L TO 57 STEP 2: PRINT [LO,O) L%= PRINT CLO#N, D) Li%: NEXT
L1004 FOR Si=5W TO §%: IF WI=0 THEN PH151)="*"

100¢ IF EW=] THEN GP=51

1008 IF SW=% THEN SP=31-4

1010 EC=INTISI7:510 /302 [F SCX3 THEN SC=3

1011 PRINT [SPRZ00 WIDS (56,508,501 %) 0815015

1012 IF 53=51 THEN 1034

10E4 1F WI=1 THEN L032

1016 BOSUB pdB

1418 FOR [=} 70 &

1020 WE=STRE(F (1) f000)

1022 TF (S5, SLr=0i+IPITICI0OD] THEN We=" 2

1024 1F S40,51130 THEN No="#"+" "+lis

1036 IF SET,511C0 THEN Ws="p "+¥$

1038 PRISTI=PESIE" ' WY

1030 MEXT |

1032 PRINT P4(51)

1034 MEXT St: PRINT [17,4] ¢ oy e
1034 PRINT [18:+4] * 10 busing I 1"i"4 selling]  Weeks4?*
1038 PRINT [19,8) "t Y I, B o eon ot
1040 GOSUB 1052

1041 IF SW=Y THEN PRINT [23,2] “Precs "4' for the rest of the prices*
1042 IF (5%:BIRG1=9) THEM WI=@M: GOTO L0ds

1044 S1=53 FL=04 @M=1! NWl=1t RETURM

1046 FRINT £23,2] *Press “0° for the rest of the prices”
[04B GET A% IF A%="" THEN 1048

1047 TT=RSCIASIL IF TT{2&5 THEN 048

0G0 SW=9: 31=59: GOTD 994

1052 PRINT [2040] "Cargo”

LG4 FOR LO=0 T0 &¢ PRINT [20,L005+51 STROCTILOLTINIE NEXT
1035 PRINT [21,01 "Cash £*T¢01,Thi: PRINT (22,00 THITL, 1);" in
1058 WI=L: RETURN

1060 LF=" i I A oA

1062 L1$="| o X | |*

L0&4 FRINT "E' LSt FRINT [2,01 LIs

10&s PRINT (0,00 | "fLEFTH(TIS 215" “sMID® (T8, 3, 205" “SRIGHT®ITI® 205" | "}
1048 DAS=STRE (D1-Z08M1+* "«MIDH 08, L, 204" "45TREYL)

1070 PRENT DAS: PRINT [1,220 "1*

1072 Jo=Ti

LOT8 BF J03°9 THEN J0=30-F9: BOTD LOTH

1076 R1s=K%{10)

1078 PRINT [1,31-INTILEWIN1$1/2}]) Nist PRINT [1,3%] **

1080 As=NI%: GOSUR 1152

10B2 RETURN

1066 L¥="1 ¢

1088 Li%=" | ol

LOS0 PRINT [4,5] L9t PRINT [4,51 LI%

1092 PRINT 5,50 "§ "$TS(TL, 00t PRINT [Sa17+IMT(LENCTS(TL,000/21] “an
1094 FAINT [5,30] WIDS{54,M,4):" "

1094 Q=0

i B L N RO R S

1100 L1%="Bik SHIP'S LOG 9O

[RUFE W Ll S——— |

L104 PRINT (7,221 L% PRINT [B,22] LO%: PRINT 09,071 L2%

1106 FOR ¥y=10 TO 22¢ PRINT [YY,221 ®|": PRINT [¥Y,39) *|*t NEXT

1 T p R AT |

17 L O T (SN SR

S L O O T T

T L3 e < *

1116 PRINT (13,223 L%z PRINT [1&,22) L2%1 PRIWT [17,22) Liss PRINT (22,271 L3s
1118 PRINT [14,23 '[llianl[rnnlna:h'

BOSUE T5E

"iT8ITL 00

&0
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PLANETFALL

142 PRINTLE, 0] L9¢ FOR II=10 TD 18 STEF 2 PRINTLII 01 L1%: PRINTLIZH1,07 *|*
L1484 PRINT [27+1,201 " ["t NEXT

L14% PRINT 20,01 L2

L1AB PRINT 19,01 *) [*

LLSD RETURN

1154 FRINT [20,30] * iy

1154 PRINT (21,300 * L

| ¥5B BOSUE Ti8

LEs0 BOSUB T24

L1462 FRINT (20,300 T{ILTH

1168 PRINT [20,300 INTEB(L,B11)

|18t RETURN

IL6B PRINT [US-1T103003, 20e50008e 101 2T0033] AT9: RETURN

11T RUSIC *=Cosc2"

L1172 PRINT *ER

1974 BOSUR 1337

176 PRINT 24003 "=
1479 PRINT (6,101 *N. Mew Gaee  *

1180 PRIMT [8,10) "R, Recover old gqame®

11B2 PRINT [10,10] "8, Gave present game"

1144 PRINT C1Z,80) *P, Prices of cosacdities’

1184 PRINT (14,1001 *T, Travel printout*

1188 PRINT (16,101 *N. Map of Star Systess”

1190 PRINT C1H, 100 "B, Ban: statement®

1192 FRINT (28,191 "%, Detion selection,”

1994 PRINT [22,19] *!. End Game and Reset BASIC"

1196 BET %t IF A%="" THEN 11%

1198 [F A#="P"* THEN 934

1200 1F A%="N" THEN 882

1202 IF A$="5" THEN RE=5:% R=0i GO7Q 772

1204 JF A%="T" THEN 914

1268 IF A%="K" THEN |ZLH

1208 1F A%="B" THEN 3%&

1210 IF h4="R" THEN GR=0: RE=9: R=1: BOTO 772

1212 IF A#="1" THEN 1348

1214 BOTO 119¢

218 FRINT “': PRINT £10,01 "Do sou really want tp start a new gase?”
1220 GET A%t IF A$="" THEN 122¢

1222 IF A%="¥" THEN 1X2&

1224 BOTD 170

1226 PRINT: PRINT ¥ DKEE DEL piile

1277 RESTORE: FOR 1=l TO la: READ A%: MEKT

1278 R9=2/7¢ D9=15: 5%=0) (3=2: @=, }i [B={

1230 FOR T¥=0 T0 12t FOR ¥y=0 10 12¢ TOA0, Y¥=00 HELT Y¥, 0

1237 FOR 1¥=0 T0 35 FDR Y¥=0 TO 120 ReXY ¥yr=0r NEXT Y¥. XX

§234 FOR i=0 10 42¢ FOR ¥i=0 70 IS SO0, Y¥)=05 NEXT ¥Y, XX

1236 K9=3¢ W=302 A9=35% B9=1.23: R=0: Dl=1: Y1=2070: DA$=" 1 JAN 2070"
238 FOR XN=1 TO 6: FOR ¥y=1 T0 3¢ READ MI0X,¥¥)1z NEXT ¥Y,1X

1240 FOR 1%=| TD 5 FOR ¥Y=1 TD J: READ COXX,¥¥he NEET ¥Y, ¥

1242 PRINT "

1243 FRINT Cbs0] "How miny plavers?
1244 USRITHI, ALY, 2,A%

1245 P9=NAL (A8]

1248 1F (POXLPRIPRCIS) THEN 1252
L250 PRINT! PRINT "Betwser 2 and i2 can play't BOTO 1243
1232 PRINT [10,0] “How man: shies per plager?  EER"S
254 USRIEND ALY, 1A%

1298 Y=UAL(ASH: T9=P94K: XI=Xz IF X<1 THEW 1252

L2ad FRINT

1240 TFTI:I2THEMPRINT®T can't look after mare than a total
1267 PRINT (13401 "How wary star systems”  GER"S

1268 USROIND ALY, 2, he1 PRINT

1266 BY=VALIASIE 1FISYCL) (59215 THER PRINT Between 1| and 15 please"t GOTOL242
1258 PRINT

1270 PRINT [16,01 "Enter length of gase 10 years *3

1272 USR{IND (ALS, 2 Al: PRINT

1274 FRINT "BBIE takes a faw moments™:PRINT"to build the Universe.,.ieose”
LZTa YF=VAL (h%) Y]

1278 Bi7,1i={5: HWe=l: El=2: GOSUB 442

1280 Sl=3: BOSUB 452: Sl=4t BOSUB 1314

1202 FOR S1=5 TD 5: DN S1-3TINTOIS1-11/3) GOSUB 442, 1316, 1516

1284 NEXT 51t FOR S1=1 TO 59 FOR J=0 70 ot §0J,501=02 NEXT J¢ IFG1x| THENIZE8
1286 1=11 BOTD 1252

1288 T=08INT(LAMRND (LY #5: FOR J=2 10 S1-t: [F 1=5(8,3) THEN 12BE

1290 NEXT &

1292 8(8,510=1: S(%,801=27 5410,811=¥1-11 NEXT 8}

K294 AL$=""! FOR [=32 T0 259 ALS=RLS+CHRE(EI: NEXT

1295 PRAINT "E": PRINT [&6:0) "Captains - enter your name=®

| 255 FOR E=0 T0 P9: PRINT: FRINT * Captain®ili".... "%

DPTIONS®

G5 AL$="12045678%0"

of 12*¢ BOTOI252

e ————————————
1132 RETUHRN 1297 USRUING ALS, 12,48

B e e 1298 N&{10=A%: NEXT I

1138 L1S=* p————— " 1300 Ti=i

LHD L2 oo 1302 FRINT "EEEECaptaine name your ships-:*

|304 FOR I=1 TO T9/P9: PRINT: FOR Pi=1 TO P¥

1306 TiY, Thr=0t TI2,Ti0=02 T6TL=0: TI3,THI=l5: TI4,T1i=10 Ti5,T1=L0

LT0B T47,TH=25: TCB, TLh=0s TI9:T00=D0s TOLOZTUN=YEE TOILT1=5000: TEL2,TLI=0
1310 PRINT NSIP1}5" nume ship #%515" ™

1510 USRCINI AL, 12y Ab: PRINT

I31Z THITI 0 =A% THOT1, 10=N8IPb: Ti=Tiel: MEXT Pl4l

1314 FOR BI=1 TO P92 B{1,BL0=0¢ B(2,B1)=01¢ BY3,BII=¥it NEKT Bit GOTO 42

1316 E=H00t BOSUB 1328t 5(7,51)=3+AMDC1135: RETURN

I31B E=50: BOSUB 1320¢ S(7,51)=|0+RND(1)85: RETURK

LZZ0 A={RNDI1)=,504E* Y=RMD(1)8E/2: F=l: BOSUB 472: IF F=0 THEM 1320

1322 RETURN

1324 POKEASIA, INT(T1/2¢2): FORIU=OTDZSSSTERS: POKEASIS, IUSUST |68 sMEXTEUSR(TL)
1326 A#="PRESS A KEY™ FOR X1=1 7O 101t AI$=MIDSCA$, 10,10t PRINT [9+X0,00 ALS
1328 RMUSEC "TBO":PRINT [E0,1X-17 R1$: REXT

1330 RETURM

1332 IF DAs="" THEN RETLRN

1334 PRINT (3,33 DAS: FOR X3=3 TO Z+LEWiDA$)! PRINT (2,101 *-*

13%h PRINT [4,YR] "-": NEIT: RETURM

1238 DATA (42, ¢30 {25410 Uraniums [ron Ore;Machinery,Medic Sipplies

1340 DATA Computers,Diamand Gess

1342 FOR 1%=0 TO %: READ DS (XK1 MEXT

|344 FOR XX=| TO &% AEAD COS(TTIE NEXT

1346 RETURN

138 DATA =  Ly=eZs=e bailp=als=o Lafs o i Loma boa i Qe dn e 20 dss 1y 1,0.1.];5
RTINS T - TR P PR - TR TR PR PR PRI P e O e - 10 - TRt
1Z52 IF LENIAS)CA THEN As=Ad+id

1354 TEMPOD 7: FOR XX=| TO LEM[AS): XC=ASCIMID®(AS, LY, 1))

1356 IF AC271 THEM M$=*_": IC=X[-7

1358 IF SCO7L THEN Me="
1360 IF XCH701 THEM Me=*8°: IC=XC-7

1362 IF XC»71 THEN W$="R2"1 XC=IC-T

1564 RUSEC MS+LHRS (RC ! me=""

| 3bb MEXT: TEMPD 5: RETURN

11sE POKE 7221,UX: POLE 7222,W¢

1369 USAI480B1: END

1370 Kb=0: PRINT "'t PRINT (8,01 * %3

1372 TRaINTORNDAI D RG9)+Le ASMIDE (S8, S0, 001,401 SAE=STR&(1N)
1373 IF X109 THEM 1372 :.?jft‘-
1574 ON INTIRNDCL)¥5+#1} GOTO 137¢, L3V, 1360, 1382, 1564

1376 SA¥=SAR+"175": PRINT * MUCLEAR POMER FLANT DISASTER ON “iA%
1377 Jo=1: BOTO 1386

LZ7TB SA$=5A%4"460": PRINT *
1379 J0=b: GOTO 1384

1360 GA%=5A44"275%1 PEINT *
1381 I0=2: BOTO 1144

1382 SA$=5A%+"575°¢ PRINT *
1383 J0=5: BOTO 1384

1384 GA%=SA%+"8BE": PRINT * FLAGUE DN "ifs: J0=&

1386 FRINT: PRINT *  Urgent need for "{CO$(J0)

1388 FRINT [24,15] "PEESS A KEY®;

1599 GET A%: [F A%="" THEM 350

1392 RETURN

1394 PRINT [24,151 *PRESS A KEY";

1400 PRINT "t MUSIC "C7CC®: PRINT [4,13] ® pressawananaig

1402 PRINT [3,131 "1 Manetfall §"

14046 FRINT £60 131 * lamamanamumned

1405 FRINT (11,81 "Press "N for Mew Bame®

406 PRINT [12:2] "or 'R’ to recover old game fram tape”

1807 BET A®: I=RNDL1D: IF R¥="" IHEM 1407

1408 IF A$="N" THEM PRINT "E": PRINT [1,15) "MEN GAME®! MUSIZ *A": 60TO 1227
1410 IF 4%="F" THEN R=l: GR=0: RE=9: PRINT "E": MUSIC 'R

1411 IF A$="R" THEN PRINTLL0;01%Ensure you have the tape in'B'iGOSUBTBO:BOTDAZ
1412 6OTO 1407

1414 DATA 0,0,0,205, 139,22, 9149, 28, 205, 169,25, 123, 254, 25, 210, 152, 15, 506114
1416 THTH L7205, 54,22, 44,205, 169,25, 125, 254, 40,200, 152, 19,50, 1 13, 17,205, 154
IN1E DATA 22,93, 195, 4%, 26, 17, 160, 0y 25, 34,12, 17, 205, 151, &2, 44, 205, 175,74, 205,15
1420 DATA 24,205, 1, 24,2103, 197, 205, L54, 22, 44, 205, 169, 25, 205, 154, 22,44, 34,1, 76
1422 DATA 225,38, 10, 17, 225,67, 78, 237,91, 12 07, 213, 200, 179, 9,205,206, 11, 254, 102
P424 DRTA A0, 60,258 90, 40y 38, 197, 2370 75 105 174 229, 2575 1774 2050 1934 32, 230, 18, 1§
1426 DATA 12,205, 18,0, 06,222, 205, 179, 9, 205,204, 11, 254, L 02, 40, 25,254, 96,72, 2142
1428 DATA 13,12, 40,204, 62,20, 205, 18,0, 205, 12,0, 63, 20,205, 18,0, 13, 4,27, 24, 184
1430 DATA 175,71, 197,42, 1,72, 205, 19, 3B, 205, 54,36, 205, 41,24, 74, 1,71, 105, 123, 15
1432 DATA 193,275, 205,223, 24, 205, 118,25, 205, 104,27 157, 19, 200 0y 05 05 0, 205, 7y 48
1434 DATA 0, 68,0, 0y 27

143 FOR [=! TO 52¢ RSAD A%: MERT 1

1438 FOR 1=53024 1O 51232

M0 READ & POKE 1;A

1480 NEIT |

1480 FESTORE! RETURN

RAEING [NFLATEON ON “;h
KEW GALACTIC RAELMAY ON "GA&

IEEP THOUGHT PROJECT ON *;hé
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SPECTRUM |Gt d)

A Combination of
Soft & Hardware

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

} INSTANT SPECTRUM PROGRAMMING — Tim
Hartnell. Spoken word C-60 cassette with book
containing many major programs, to teach you
programming the Spectrum from first steps. The ideal
guide if the Spactrum is your first computer. £4.95.
CREATING ARCADE GAMES ON THE 2ZX
SPECTRUM — Daniel Haywood. Full programming
instructions to improve and enhance your own work,
with 17 major programs listed in full as a bonus, £3.95, Simus 1 —S-_HARP m
PROGRAMMING YOUR 2ZX SPECTRUM — Tim
Hartnell and Dilwyn Jones. 200 pages, more than 100 m Uowir/ Pt PWJ
programs, to take your through programming the S e
Spectrum from the beginning. Written by Tim
Hartnell, the most widely published ZX author in the T d I
world. Recommended by PCW, Sinclair User and covenng RS BT REaLION .

Personal Computer Today. £6.95. entertammenf,word processing and other
BEYOND SIMPLE BASIC — DELVING DEEPER business requirements.
INTO YOUR ZX SPECTRUM — Dilwyn Jones. KumaComputers are backed with many

When you've mastered introductory programming on years of direct experience.

the Spectrum, you need this oustanding guide to
PHONE NOW or SEND FOR DETAILS

enhanced programming techniques and concepts.
£7.95. MAIDENHEAD F (0628) 71778

680 GAMES AND APPLICATIONS FOR THE
SPECTRUM — David Harwood. Arcade games,
intelligent board games, brain games and utility
programs, they're all here. Just £4.95. Please tick box =g for illfu-rrnatiul.! required, and send coupon to:
GAMES ZX COMPUTERS PLAY — edited by Tim SO R HO R PONEA R R, :
Hartnell. Thirty great games for your ZX computer, 15
for the Spectrum, 15 for the 16K ZX81. Only £3.25. | Es“‘[”“" O O wewsran - [
Bl cne il sibnivsssdities gl sHarRP A+B  [] PRINTERS:
O osBoRNE-1 E O marrix

O epson HX-20 [0 paisy

Kuma has over 500 software programmes

Kuma (":(.llupntrr:i Led 11 York Road,
Maidenhead, Berks SL6 15Q :

Interface Publications,
Dept. CT
44-46 Earls Court Road, London, W8 6EJ. I RN = e e L e s L e e e S

Please send me the booksindicated above. | enclose £

Name
Address

POST CODE i e e e Ao
-——-----———----J
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THE WHITE BARROWS

Somewhere amid this maze of burial chambers lurks an Evif
Sorcerer whom you need to trap. Trouble is, he’s protected
by Trolls, Dwarves, Serpents and the occasional Dragon or iwa!
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 te fall over

the Sorcerer. Eventually you'lf meet a Dragen, and

they don’t hack easilv! You'll need all vour strength

and cunning to survive this one for long.

THE WHITE BARROWS Only £6.50 all inclusive!

CELLS AND SERPENTS

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 wifdest nightmares look like Julie Andraws.
Fancy meeting a Mind Flyer, for exampfe? 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!

** SPECIAL DEAL **
Both programs for only £171.45 all inclusivel

Our Adventure Series programs are available on
tape for the following systems:

Commodore VIC-20 (not available for White
Barrows), Commodore PET, Sharp MZ-80A4 and
MZ-80K, Tandy TRS-80 Model 1, BBC Model B
or 32K Model A, Atari 400 and 800, Sinclair 48K
ZX Spectrum.

ASP Software, ASP Lid, | am enclosing my Cheque/Postal Order/Money Order
1458 Charing Cross Road, London WC2H OEE (delete as necessary) for £ . . . (payable to ASP Ltd)
OR Debit my Access/Barclaycard (delete as necessary)

Flease send me . . . tapel(s) of the following programs:
The WhiteBarrows . . .. ... ........@£6.50each Please use BLOCK CAPITALS and include '.ruurpn:.tc_ndp
CellsandSerpents. . . . . ...........@E£6.50each NAME (Mr/Ms)
Bothtapesatspecialprice . . . ... ......cnly£11.45 ADDRESS .
Mysystemisa. . ... .. 1= caalh oo es s 4+ COMPUtEr ;
PDbTEODE
TRADE ENQUIRIES WELCOME Signature . ... ... ; .Date . . .
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Opinion: Readers’ letters

PRINTOUT

It is trite to wrife of the vast
diminution in the cost of
computing power over the last 20
yvears. Though peripherals have
also got cheaper, they are
dependent on expensive lraditional
engineering disciplines and have
lagged behind so much that the
cost of important boli-on goodies
can dwarf the price of a potent
micro. Yet they are necessary; and
the lack of them will cramp if not
cripple the wider deployment of
micros. Word processor users
need bags of nonvolatile memory
plus a good printer, musicians
likewise, and maybe a special
printer at that Artists really need
high quality nard copy — in full
colour,

Could ycu goze info your
crystal ball and hazard scme
educational guesses at the future
of such desirable widgets,
especially in low-cost home
systems? Will they need new
technology? For example, a colour
printer could use coloured pens,
or coloured fypewrifer ribbons (as
in some multi-coloured chart
recorders), but might use
something more or less completely
new, such as electrophotographic
(ie photocopier-like) devices. And
when, if ever, will disc drive
prices subside fo a level within
reasonable reach for a not-too-
serious home micro?

On a separate topic, Mr
Peckett referred fo his previous
articles on FORTH in his Going
FORTH Again and so did Mr
Bishop in his Jupiter Ace review.
Please could you find space in the
muguzine o give the exact
address, ordering costs and cost of
back issues plus the cost of
photocopies of articles in copies
which you may have sold out of.

Yours faithfully,

R. I Bull

Bath
( *Colour prirters are here already;
Tandy marke: a lovely little four

pen printer plotter ca ||r\ri the CGP
151 at about £150 and ,nir“;u x do
a k,l_-luu_ matrix o rintar f.".n:l'. UsSas a
multicolour ribbon and
overstriking to achieve its eftects.
lisc drives is falling
that they will

£100 in the {orm

taat we know now. New designs
l:ke the Sony 3" disc and Sinclair’s
I\‘Iluro drives may come to be
t\plci as r\r\|t| ‘aments over the
[’E":-Z.| few vears and these skould
prove to be considerably cheaper,
Cur back issues are generally
advertised in the magazine but if
there is no reference to this service
you can write to Computing Today
Backnumbers, 513 London Road,
Thornton Heat h Surrey CR4 6AH.
Those issues which are available
cost £1.80 ea r*h I'r.r\Tr.e.r“._me.c, of
any article from any issue also cost
£1.50 each and can be obtained
from our Charing Cross Read
zddress, but please indicata
clearly which issues and which
zrticles you want. Ed. "}

Owners of UK 10ls fitted with
CEGMON monifors probably know
that the OUTPUT vector in PAGE
2 is still at $021A. If they wish to
implement the lower case routine
(M Williams, Computing Today,
April 1983 p92) they can merely
change the last two DATA values
to 155 and 255 so that the output
reaches its original destinafion
($FF9B with CEGMON).

Huwever, if the top of PAGE 2
is not being used, the routine can
be located there so that the low
byte of the start of the routine is
the same as the low byte of the
outpul vector address. This has
two advantages: first, only one
POKE instruction is required
either fo activate or to deactivate
the routine; second, when the
routine is deactivated, there is no
gdditional delay in the outpuf as it
goes directily to its originai
destination instead of indirectly via
the end of the routine, Some may
consider it has another advanitage
in that it leaves the bottom of
PAGE 2 free for other programs.

The program suitably
amended for a UK10] with
CEGMON monitor is:

18 FOR J=447 TO £80:READ A
20 POKE J,AINEXTiPOKE S3%,2
38 DAaTA 281 ,45,144,7,201 91,174
A48 DATA 3,24,108% 32, 74,158,295

It is deactivated by POKE 539 255
and reactivated by POKE 539 2
UK 101 owners with either the
old or new monitors can share
these advantages. In each case the
routine must be relocated higher

in PAGE 2. Fcr the old monitor
the routine must be moved to 617
{decimal) and for the new monitor
it must be started at 724 (decimal).
The program should be as above
but amended o use these locations
and the last two DATA values
given in the original article. In
both cases the routine is reativated
by POKFE 539 2 For the old
monitor the routine is deactivated
by POKE 539,255 but the new
monitor requires POKE 539 251,
WEMON owners will have to work
ou! their own salvation.

Yours faithfully

N G. Savill,

Ascot

Considerable nterest has been
evoked of late by the fact that the
ZX Spectrum cccepis the
slatement;

FRINTSI
which prints on the line usually
reserved for error messages and
mnput.

In fact, five non-microdrive
statements accept stream numbers
(denvled by the hash) — PRINT,
LIST, LPRINT, LLIST and INPUT.

The streams referred to in
these statements are not the same
as in the microdrive statements,
buf are as follows.

"This |I% the bottom Tine"

ﬁ? The bottom half of the screen
# 2 The top half of the screen
# 3 The printer

Some statements fo experiment
with:
LIETHS
LLISTHZ I8
PRINTH3|*This will be on the printer”
LFRINTNZ:"Top of the screen”
LISTH

IFMPUT HE | "Ha differencs” (A%
[NPUTHL ; *MNo chargs® fLINE &%

Yours faithfully
Alex Green,
Usxhbridge

In answer to C. Y. Fung's letler in
the May edition of your magazine.

To overcome one of the
Tangerine BASIC's little quirks, all
you do is type POKE3, 0 after the
GET command. This zeros the
display index.

Yours faithfully,
T. G. Royle

Waterlooville

The Oric-1, 48K. First, the good
news. The Oric-1, for its
price, compactness and power, is

&4
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probably the most cost-effective
microcomputer on the market
(despite Sinclair having reduced
the 48K Spectrum to only £130. 00
recently). The keyboard is
positive, the sounds are deafening,
and the graphics all that the home
owner could desire. The display is
clear and bright, and I find no hint
of fatigue, even though [ have
spent many hours programming
the machine, since its purchase
from the Sevenoaks branch of the
Spectrum chain of computer stores
on 19th April this year. The
business programs [ have written
so far run well,

Now, unfortunately, the bad
news There is no way that this
could be considered a beginner's
computer. The 164-poge manual
supplied with the machine (serial
number 18165) did not have the
errata sheet included. However,
this was requested by Spectrum
and arrived by post with
commendable speed soon affer
purchase. However, the errata as
listed in the photoccpied sheet had
already been adjusted in the
manual, and I can only assume
that the sheel referred fo the first
edition (32-page previous
manual?). There are still many
errors, omissions and non-existent
explanations (eqg SOUND or
MUSIC commands appear to need
to be preceded by FLAY 70,00 to
be effective, as the PLAY
command would appear, on turn-
on, to default to PLAY 1,1,1, 1.
Thus, channels 2 and 3 cannot be
used within the SOUND or MUSIC
statements, only channel 1 being
switched on. The demo tape shows
this, but it cannot be spotted
immediately).

Those coming from the ZX81
or ZX Spectrum would, on reading
Chapter 11 of the manual, assume
that saving the program also saves
any variables which have been
input through the running of the
program. Not so! Some variables
do, indeed, appear o be saved, as
typing PRINT (variable name) after
loading will print the value of the
named variable (siring or
numeric). You try typing GOTO
(line number) in order to start the
program, though!! An error
statement (undefined statement in
line X) will be produced, and a
LIST command throws up a large
line number (typically 53313) with
a single character following.
Typing TRON: GOTO (line
number) shows that, whatever the
line number stated, the instruction
first jumps to an even larger line
number (in excess of 65 000), then
back to the named line. The
program will not run, come what
may, unless you

Jl:}r'pts- RUN, when all variables are
ost.

Ringing Oric about this
produces the telephone number of
Tansoft Lid., Ely (0353-227]) and
the telephonist there will give you
a name of Paul Kaufman
{pronounced Cough-man) as the
man lo talk fo regarding
programming problems. After four
attempls to speak fo him (engaged
on phone, tied up in
meeling, taking no further calls,
unavailable), I was told fo send a
stamped addressed envelope fo
him, when a listing would be
posted showing how fo save
variagbles to tape: I live in hope!

Other, minor hugs that I hava
found are:

PLOT, X, Y, will only plot a
string. If you PLOT a number, or
even a numeric variable name, the
compufter assumes this fo be an
ASCI code, and will print the
appropriate CHR$ eg PLOT
10 10 100 will print @ 'd’ at position
10,10 (ie CHR$(100)).

IF.. THEN. . ELSE only
works if ELSE is immediately
followed by PRINT.

A simple REM statement affer
RETURN, if the latter is at the end
of a multi-statement line, gives the
error report RETURN WITHOUT
GOSUB. This, even though you
give a GOSUB (line number)
command fo reach the subroutine.

The lack of instructions
regarding the use of contfrol
characters and screen aliributes
have been discussed by reviewers
elsewhere, and I will merely state
here that the computer would
appear o toke many numerical
variables and converf them fo
control characters and/or
attributes without the user being
aware that this is happening, until
such time as the screen display
corrupts itself,

A program such as

18 INPJT X
28 FLOT L@, 18,"You have entered®
3@ PLOT 18 ,28,%

will convert X to CHR%(X) and
print it at position 10,20

Why does the changing of lire
30 to PLOT 10,20 STR%(X) print X
in green at position 10 207

Finally, a word about my tape
recorder. I bought it for use on my
original ZX81, subsequently used it
for a Dragon 32, and now CSAVE
and CLOAD programs from the
Oric., At no time have I had a
problem with elther saving or
loading with any of these
machines, The recorder is the
Boots CR225 fitted with DIN socket
and jack sockels (even a Remote
socket for motor control), and the
tapes I use are W. H. Smith's Cl12

I hope this helps someone else
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out there in their attempts to get
the best from the admittedly
temperamental machine,

Yours faithfully

E H Wilson
Technical Manager,
RIW PROTECTIVE
PRODUCTS CO. LTD.

{*The IF-THEN-ELSE problem has
been cured on the most recent
Ories. . :Ed. ")

I'm sorry to hear tha! there have
been some problems with Ultima
that appeared in Personal Software
in Spring 1983 [ have done my
best fo winkle out the problem but
since I am at the moment
computerless I cannot be certain
that my sclution will work,
Anyway, please try the following:
258 [F X1=-X2¢(38 AMD Y1-YZI0E AND
(ABSCHI-K2){MABBIYI=YE) OR ABB(BITi=|2
THEN PROCILLEGAL1DOTO 140
34680 LEAPT(LEAPCOUNTER ) =X+ pay

3¥8  IF LEAPCOUNTER(*@ THEW FOR LODOP=@ TO
LEAPCOUNTER-1 1 PROCOUT I LEAPT (LOOP: MOD ¥,
LEAPT(LODOPY DIV ¥ BOARDELEAPT(LOOP)
MOD #,LEAPTILOOP: DIV #i=@iMEXT LOOP

Sometimes | wonder why [ use
such long variable names! Line
250 will make sure that the Rollers
can't move diagonally.

Yours faithfully
S. Draper
Cambridge

el ¢ 30

A couple of amendments/
suggestions regarding recent
articles.

First, in the article on Elegant
Programming (April 1983), p&2,
the author says that his regressive
factorial program wiil not work as
first written, If one enters:

L1818  Nebiel g FebisF

the program will run properly.

Secondly, in the March 1983
issue on p58 it is stated that the
answer lo the ultimale question
will take 7, 000, 000, 000, 000 years
fo compute. This is a gross error in
order of magnitude: Deep Thought
took, in fact, 7,500,000 years to
compute the answer 42/

Yours faithfully

B. P. J. White

Principal Lecturer

South West London College

{*The 7,000,000,000,200 years
referred to was an es:imate of the
time taken by the Video Genie —
assuming it's 1,000 C00 times

slower than Deep Thought! Ed. *) p
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Opinion: Readers’ letters

Already the HX-20 Users’ Group
has received exposure through
FEditors publishing information
about the existence of the group.
Hesponse has been
overwhelming, yet I feel there
could be more, especially from
magazines who have not
participated.

I wonder if [ may request your
cooperation in advising through
your magazine users of the HX-20
about the group and asking them
to submit infcrmation on the
following topics; 1) Their
occupation; 2) Their use of the
HX.20: 3) What they would like to
see from the group.

I thank you most sincerely in
advance for your cooperation.

Yours faithfully

Terence L, Ronson

25 Sawyers Lawn, Drayton
Bridge Road, Ealing, London
wi3

With reference to the letter
published in the June issue of
Computing Today, we nofe that Mr
Colin Chase has mixed views with
his Nascom 3 computer in
implementing CP/M. We write this
letter as we have a few answers fo
his problems.

Firstly we agree the NASDOS
operating system is a first
class, simple-to-use, disc operafing
system for the Nascom. We note
that he is currently considering an
80 column video card so as lo take
full advantage of CP/M. Among
the cards he has considered is the
MAP 80 VFC. The whole principle
behind the design of the MAFP VFC
has been to provide the Nascom
owner with a cheap professional
way of implementing CFP/M on his
Nascom. It not only provides full
compatibility with the ADM3A
terminal and the Gemini IVC but
also allows the user to revert fo
NASSYS (Nascom's standard
operaling system) without
Incorporating any complicated
switching. Unlike MONITOR. COM
the VFC actually switches in
NASSYS with the video RAM in its
normal location and all the
Nascom existing software will run
with it

Modulated cutputs for 80
column video cards to drive a
television generally result in bad
screen displays. Some of our
cusfomers have driven the 80
column display through a
modulator on a television with
accepfable results. It is, however,
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not recommended and we would
suggest that a 24 MHz bandwidth
monitor is obtained,

Mr. Chase also asks the
question regarding Superkrain’s
QD system. Some Gemini systems
allow use of a Superbrain program
called COPYSB, COM writien by
David Parkinson, but this will not
work with the Lucas Nascom disc
syslem.

CP/M has the reputation of
being a bad operating system.
Without exception all
implementations of CP/M on the
NASBUS/BOBUS systems have
particularly good software
incorporaling good screen editors,
elc. Once the user has started with
CFP/M there is an enormous
amount of software available,
which in turn makes CP/M the best
thing since sliced bread.

We trust this answers all Colin
Chase'’s queries.

Yours faithfully
M. G. Rothery
Director, MRP 80 Systems Lid.

fe: FROGLET Program. Thank
you for your very prompl (and in
computer magazine circles) very
atypically efficient reply fo my
queries about the above program,
which now works perfectly on my
1.0 system.

I have been able to SAVE and
RUN on disc without any frouble. I
inserted an extra line at
2265 PAGE = & 1200

I now play it right through
from disc without ecquiring the no
room message. In my experience,
therefore, there is no need for
erunching programs as suggested
mn your leaflet.

-

Yours faithfully,

Dr I J. Hamblin

Wesicliff-on-sea

With regard fo the lefter from
Nicholas Fitten in the june edition
of Computing Today. [ hove
experienced no problems when
saving/loading programs from the
Casio FX-702P via the FA2
interface unit using a Sony
T'CM-757 cassette recorder. I have
also used this machine with my
BBC Model B with equal success
and would particularly commend
its sturdy construction and fine
finish.

Unfortunately this recorder is
no longer in production but may
still be available from some shops
if one is prepared to hunt around,

or alternatively on the second-
hand market,

Yours faithfully,
Ronald A. Rankine
Sutton

In your December 1982 edition
you published a game for the
ZX80, on poge 33, called ZX
Connect, Will it also run on the
ZX81 or does it require
modification? I have not come
across this game for the ZX81 and
I am very interested.

I also wish o say something
about microcecmputer keyboards.
The QWERTY layout is definitely
out as far as I'm concerned. It was
designed in the last century for
fast typists who were jamming up
the mechanical keys.

With most micros you don't
have to release the last key before
you press the next, but most
hobbyists are not typists and T
suggest would welcome a more
ergonomic arrangement of the
keys. Am [ too late? Are compufer
manufacfurers so committed fo
QWERTY that they can't now get
together and design a new
standard layout? May I ask all
computer manufacturers through
your letters page to change the
world — or the micro world at
least!

Yours faithfuly,
P. Stilliard
Twickenham

{*You will have to make some
modifications le the program to get
it KUNning on a ZX81 but these are
minor and the ZX81 manual
provides all the information that
you are likely to need. If you think
that the QWERTY tvpewriter layout
is strange, try to remember that it
was invented to physically slow
typists down (the old mechanical
typewriters jammed easily) and that
the inventor's last jcke on the
world was that the longest werd
youl can generate on any row of the
keyboard is TYPEWRITER!
Seriously, though, many typists
find computer keyboards contusing
as they have more keys and these
are in unconventicnal places,

In an attempt to standardise we
now have the 150 keyboad which
ia being offered as a standard
fitting to many new computers and
typewriters, That, | can promise
you trom recenl experience in

changing from an Apple Il to an
Apple lle, is just as confusing as
moving lrom a lypewriter to a
ZXBl. Ed. ")

= ————— —

COMPUTING TODAY AUGUST 1983



M o s i e e e e b

AT A GLANCE..

AT A GLANCE. .

AT A GLANCE...AT A GLANCE..

.AT A GLANCE..
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LUIMPUTAIMART

Coalston Computer Centre
The Colston Centre, 11 Colslon Avenue,
Bristol BS1 4UB. Tel: Bristol 276618

OPEN: & days 930 an — 6 pm (Thurs. 7 pm)

ACT SIRIUS 1, VIC 20, TEXAS T199/4A.
TABS accounting business sysiems.

BERKSHIRE

icro PRINTER
eneral  sPECIALISTS
Call for advics on printer sedaction

Epson & Microling =i 816, Imlpifaces & cables
avdilabie *L.

6 THE BIRCHWOODS, TILEHURST, READING.
i TEL: 0T34 25226

Churchlield Ra.,,
Frodaham.
Tel: {0B28) 35110

Open: & days 9-6
A, BBC, VIG20
Speatrum . [BM A

Lomputer

Junk Shop

‘We Buy SLJI. Break Computers & Paripharals

10 Waterloo FRd, Widnes, Hallan Tel 057 420 4500

BRIERS COMFPUTER SERVICES
Polytechnic Bookshop (at the Poly)
1 King Edward Square,
Middlesborough.

Tel: 0842 242017,

"Evarything for the Genie computar”,

CORNWALL/DEVON

A. B. & C. COMPUTERS (CT)

Duchy Houss, B Lows: Ayimaer Sg., St Auvstell
Tol: D726 64463/6733

‘Wide

range o popular Micros, Prinlers, oooks and

COMPUTING TODAY
PRESENTS YOUR OWN
‘WHERE TO BUY IT' GUIDE.

48 5t Georges 51, Winchester.

Tel: 1962 63085,

AND AT:—

27 Bedlord Place, Southamp-
lon. Tnl n?m 38899,

OPEN: 6 days

Mmlps Bugingas _n“l arme :

PLYMOUTH'S MQ/sCOM
DEALER

S & R BREWSTER LIMITED
86-88 Union St., Plymouth PL1 3HG.

Tel: 0752 665011 Open: 6 days.

— WEST DEVON ELECTRONICS ™7

15 Station Road, Horrabridge
Tel. Yelverton (0822) 853434

DRAGON SALES & SERVICE

Allrepairs carried out in our own waorkehap

DORSET

@oppic computar Open:
; Maon-Fri 8-5.30

Authorized Dealer

ESSEX

BEARMINSTER LTD

34-36 HIGH STREET, BARKINGSIDE, ILFORD,
TEL: 01-550 2333
THE “BOOKEEPER" — & complate swall business
syslem e hangle sales, invaicing, slock, purchasers &
namital Incl printer, installaion and tamicg £3.760,
L'n.al-:"shlp ENfuiNes welooma

GLOUCESTERSHIRE

23 Cumberland
Place, 5’hampton

Tel: (0703) 38740. (C.R.A, mamber)

Open. Mon-5at 8 30am-5.30pm (Sat 1pm)
"un stock

HERTFORDSHIRE

NEWBRAIN SPECIALISTS
HARDWARE & SOFTWARE
#rinters, EPSON, BHINWA, JUKI =iz Maonitors
Tepe Fecorders. Mall Order/Access

ANGELA ENTERPRISES
Tel: Stevenage (0438) 812439 anylima

KENT

MEDWAY COMPUTERS

141 NEW ROAD, CHATHAM.

Tel: 0634 B26080

Open Men-Sat 10 - 5. Closad Weds.
Most computers and software stocked,

NORTH KENT

GRAVESEND HOME COMPUTERS LTD.
39 The Terrace, Gravesend Tel: 0474 50677
ZX 81 — Spectrum — Dragon — Jupiter — QOric
Golour Computer News . .. Soflware. hardwars,
books, courses + service

b 34 Bourton Rd.,

Gloucester GL!I OLE.
S—_O Abifnlst Tel: Gloucester 502319,

COMPUTING TODAY
TELLS YOU WHERE

COMPUTING TODAY AUGUST 1983
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LUIMPUTAIMNART

AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE. ..

COMPUTING TODAY
PRESENTS YOUR OWN
‘WHERE TO BUY IT' GUIDE.

”ENRHE COMPUTER SHOP

404-406 Edgware Road, London W2 1ED.
Tel: 01-402 6822

Open: 6 days a wook Order by phone or call

in and see for yourself

LOOKING FOR
MICROCOMPUTER HARDWARE
OR SOFTWARE? LOOK NO
FURTHER THAN
COMPUTAMART!

LANCASHIRE

T COMPUTER CENTRE
o 38-43 Standish Street, BURNLEY,
f Tel: 54299, OPEN: 6 days & week.

\
t IM.' Speciaials in bome/business com-
!
!

Act Sinus/Canon/ Transtec !

puts
\\ / BBG/
- -~ penpherals 1o mos! micros

corm/ MomyOrie & olhars +

- 218 + 220 - 226 Bish -
Dersonal  gate, EComads 1

Cotyteng T (01 S ame
Limilencd  Coso: Mok Samedap,

Retail and Wholesale.

SOUTH LONDON

51 QUEEN STREET, MORECAMBE.
Tel: 411435, Also open Sundays.
Sinclair, Commadora Acom BBC + Dra
Autherised dealer for Bug-Byle, Imagine, chsilva
Artic Melbourne House, Siversclt el

LEIGH COLOUR
LABORATORY LTD
87 Chapel St., LEIGH,
Tel: 0942 607661
Open: 9 — 5.30.

CROYDON COMPUTER CENTRE

29a Brigstock Rd., Thornton Hesth

Surray. Tel 01-888 1280

BBC, Acorn, MewBrain, Ganie, Tic
Faga Microvitek Zenith banitorns, CKl
B0, 82A + 84 Printers. Faper Ribbons
Sofiware glg, ele. BUY /HIRE

VICTOR MORRIS GLASGOW

TANDY TRS 80, VIC 20, VIDED GENIE, APPLE
PANASONIC, CUMANA, EPSOMETC.

340 Argyle Street, Glaspow G2: 041 221 8358

SHROPSHIRE

e E P Tl - B e e P
\Bord Blestromnics
& Cemputing
2&a Bradiord Si., Shilnal. flso at Bamber's Base-
ment, Tellord Town Centre. Tal (0852 450008

Qpam  Mon-Wed BC

SQUARE DEAL
375 Footscray Road, New
Eltharh SE9, Tal: 01-859 1516,
Sharp  Alan, Dragon, L
modnig B4, Vie #0, Oro Lynx,
Sanclar, Texas (Soltware also
s10dked )

—_—

STAFFORDSHIRE

~compuferama’
thi hovT ComleT Shoy
11 ‘-,1..:,-,lk.:1 5q. Arcace

68 Ferpgale Streel
Han Stafo

COMPUTER MECCA OF THE MIDLANDS

R s
830 HYDE ROAD, MANCHESTER.
Tel: 061 223 6206
Cpen: Men-Fri 9.32-5.30, Sat 9.30-5.00
Full range of softwere/ hardware for most
micro computers, Credit cards accepled,

LYVERSQF |

66 LIME STREET, LIVERPOOL  Tel: 051 - 708 7100
Open: & days a weak 21l 530
We specialise in our own Vic 20 software. Also
software for Dragon, Sinclair, BBG, Acorn,
Texas etc. Plus peripherals.

MIDDLESEX

COMPUTER CABIN
24 The Parade, Silverdale, Newcastle.
Tel: 0782 636911

VIC-20, ZXA1 hardware and software. BBC, Alom
Spectrum soltware

COMPUTER
NSC Soves
29 Hanging Ditch, Manchester.

Tel: 061 832 2269
Open: Mon-Fri 9.30am-5.30pm

Sat 10-5, Retail and Wholesale,

L.B. ELECTRONICS
11 Hercies Rd, Hillingdon.
Tel: Uxbridge (24hr ans. sarvice!
{pen; 6 days, 9.30am-Bpm, lunch 1-2,15 axcapt Satl
Surplus equspmant, memory, EFROMS eic, Als

established mail order service

3 AN
SOV
66-568 South Street,
Eastbournae.

Tel: Eastbourne (0323) 639983/20496
Open: 6 days Sam-5. 15pm,

LINCOLNSHIRE

SHARP CENTRE
16 Maelville Street,
Lincoln.

Tel: Lincoln 32379.
Qpen: Sam-5.30pm closed Wed.

SHLAES

ANGLIA COMPLUTER CENTRE

| B8 St Benadicts Strasat,
f\“.
WLy

LZAMER

24 Gloucester Road, Brighton.
Tel: 0273-698424.
Open. Mon-Fri 10am-5.30pm,
Sat S9am-5.30pm.

Norwich.
NORTHAMPTONSHIRE

EUTESHOP computeRLAND

324 Euston Road, NW1,
Tel: 01-387 0606.
Open: Mon-Fri 9am-5.30pm.
1C.R.A. member)

Tal: (0603) 29652/26002.
Opan: 6 days 9am-6.30pm.
NORTHAMPTON
HOME COMPUTER CENTRE
58A Wellingborough Road, Northampton,
Tel: (0604) 22539
Open: & days a week from 10 - 6

HOBBYIST LTD.

3 The Broadway, Manor Hall Rd.,
Southwick. Tel: (0273) 593345,
Open 6 days 10am-Tpm (Wed + Sat 5.30pm)
Epsom HX20 Portable Computer. Apple e
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AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE. ..

| |
PUT YOUR FEET UP ‘@EM MicioCentre_

HCCS associaTes
Durham Rd., Low Fell, SHOP WITH OEM COMPUTER SYSTEMS
Gateshead. Tel. Newcastls 821924. COMPUTING TODAY 9-11 Regen! Street, Rugby CV21 2PE,

Open: 6 days 8am-6.30pm (Sat -
10am-5.30pm). Specialists in: Acorn, == Tel:(0788) 70522/3/4
BBC, Video Genia, VIC 20, THE FINEST COMPLTER SHOWRCIKOMS 1N THE MIDLANDS
WALES WARWICKSHIRE YORKSHIRE
SIR Computers Ltd. BUSINESS & LEISURE R LT
COMPUTE
91 Whitchurch Road, Cardiff. 16 The Square, Kenilworth. at Thomas Wright (Bradford)
Tel: 0222 - 21341 Tal: Kenilworth 512127, Ltd., Thorite House, Laisterdyke.
EE’E h Open: Mon-Fri 8am-8pm, Y% day Thur Tel: Bradford 668890,
flunch 1-21. Retail and Wholesale, Open: Mon-Fri 8.45-5.30, (Sat 12am)
STEVE'S COMPUTER COMPANY LTD CARVELLS OF RUGBYLTD SYSTEM-SOFT
45 CASTLE ARCADE, CARDIFF. 3/7 Bank Street, Rugby CV21 2QE THE BEST FROM TH
Tel: 0222 — 41905 The Acorn/BBC Specialists Freepost, Ackworth, Pant Lfr: H‘:'?T 7aA
OPEN: Mon — Sat. 8 — 5.30 IIJ‘III?I::II?‘ILTI:L:-:‘k J;"LFI’; rll'ffgl"'.,'i’: pi[[‘ffﬁ&"‘;? ; We siock an dxcallent rarige of software from leading
FOR COMPONENTS TO COMPUTERS o e, EAGn PrAIs and Becie e o SRR e SO AR

ROGLET FROGLET

Have YOU hopped, jumped or swum across the rive. yet?

No, then you can’t have played our amazing Froglet game! Originally published as a listing in the April issue of
Computing Today, the program features multi-coloured animated graphics, splendid sound effects and it's all saved
on tape ready to be loaded into your BBC Micro. The game also includes a routine which establishes whether yous

BBC Micro has discs fitted and makes room for the program autumatically.

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 he 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 hut,
take care that you don’t run out of time!

All in 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 stores 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, Londen WC2H OEE

Please send me .... tapels) of Froglet I enciose my cheque/Postal Order/Money Order
[delete as necessary )

for my 32K BBC Micro
h:w .. |payable to ASP Ltd) VISA

T OF e
R LE Debit my Acwss.-’Bnrciaycnrd Idelete as necessary)
% Please use BLOCK GAPITALS and include your postcode. CT Aug 83
ROAME (Mrideaflissl o 0 - saind BE s s s

ADDRESS

g Le e R R e S T e e i
RO, o s e R T e S S I o Lyt e T A

e — e r— —

49

COMPUTING TODAY AUGUST 1983



COMPUTING TODAY BOOK SERVICE

“Learning to Use” e
a new series for e |
first time
users.

“Learning to Use” is a new series
of books which introduces

newcomers to the most widely r
used micros in the marketplace. ' -

- ""wh'-*‘-“‘d 5
— |,£_z\|l|n
( N NG
e E""“LUL@'F.

i
!

4
Clis
'fa';
<
'.

;—;‘ @
i
cﬂ

I

The books assume absolutely | | ';;a\;'xf._kﬁ’%‘-‘-’*'—‘-&;??* \
no knowledge about computers

| 0
#{F ;
and the reader is shown eventhe | | * .
most fundamental operations ”-, 1
such as “switching on” and \ | >
L : .I
!

=i
=
fied
N
\

“loading a program”. The books | | -

lead the reader through simple \ |\ OB
programming and then on to pulees” ""’Gﬂm‘\“"‘“ ——
graphics, with several programs bt Ek&“ﬂ'
which show how to achieve = ‘ij SiEL"
pictures and even animation! | | '-J.,&L—'*—

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
(incl. postage). -— -
Gower rCTAug B3

I Order through SPECIALIST BOOKS l
l SPECIALIST BOOKS, COMPUTING TODAY, l
l 145 CHARING CROSS ROAD, LONDON WC2H DEE l
Mame
’ I |
To be published | . :
I Maka cheques payable 1o ASP Lid | enclose my chague for £ l
Flgase dehit my Barclaycard ™ | Access Signed e S
Learning to Use the Oric 1 B naer TG BT TE R Date i, | |
Computer | [ NOW AVAILABLE ~ | Learningta Use the PET Computer __ Leamingto Usethe VIC 20 Computer | ||
Please sendme ...copy ies T LearningtoUse the BBC Microcomputer Learning to Use the ZXB1 Computer
Learning ta Use the Lynx | allatf’ﬁ.gﬁ'&ﬂachh L _,lleumi-rvgllnliljse::iix:mw: ']!memm Ldi;ﬂ;tﬂ‘.l!;guniz l
Computer M POMd e ARtk | Leamingto Use the Appie ||/ ILearning to Lise the 7193145
P I RURTCAE RN IC R Gl | Learning to Lise the Commodore B4 '
I To be published l
——T T ek s S Pipass reserve for me, and send to meon publication my copy (es of
| |allate5.86 each ~ Learningto Use the Qric 1 Learring ta e the Lynx |
= I-nm. post & packing)

e S o ' | s U R S o
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COMPUTING TODAY

B =

Lineage: 35p per word.

Semi display: £8.00 per single column cantimetre

Ring for information on series bookings/discounts

All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and conditions
printed on the advertisement rate card (available on request)

01-437 1002
EXT 282

Send your requirements to:
SALLY COLLINS
ASP LTD, 145 Charing Cross Road,
London WC2H 0EE.

APPOINTMENTS

A/D CONVERTER CARDS
1 8 Channel 8 Bit
;05:111;?:;3::: tRas T:tlt:rgi:ag g

PRINTER INTERFACE f20 |

Converts serial to parallel printer furrnﬂl

“PROM PROGRAMMING 50p per device

Set up charge: Copying-FREE, Listings=".j3 par byte, Post S0p forder.
Send for details

UK Past included [oxcapl proms), Add VAT

BREAKPOINT
LIMITED

Mail order only.

Manor Bulldings
Bradford Weast

2 Manor
Y orkshire

Row
BD1 4HJ

Ambitious Programmers with Big Ideas . . .
. . . become a Software Mogul!

How? By hecaming a MOGUL programmer,

MOGUL SOFTWARE is part of a long-established home entestainment
company with interests in video software and records. Our proven
national and international marketing expartise has hed to many yoars of
success, Now we are furning our attention to games software,

Wa're laoking for big thinking games programmers with machine
code expenience who can produce exciting and innovative ideas far the
Specirum, Vic 20, Atavi, Dragon, BBC, Oric, T199(4 and Commodare B4, 8

For big ideas, we'll pay big royalties. Or we'll purchase your -
pragrammes outright. if you prefer, we'll offer a mixture of the two,

Then, as 8 software “mogul”, just watch your bank balance grow as
wi market your programmes in the UK, Europe and the USA . all with
extensive advertising support,

THINK BIG . . . THINK MDGUL!
Write to: Mogul Software, P0. Box 4TH,
35-37 Wardour Street, London W1A 4BT, Tal 01.437 3167

HI-RESOLUTION
GFIA.PHICS

ilion gra 5
) ot {3 10

ATARI 400/800 Cenlronics
Parallel Printer Interface

O sockel Aaquir r‘,. a
ciosad all 12 T

Fat 40 .“.1II
frack cuttng  reguired
BUnRp ith Tasl Graphk sollw i
Rom and full fithing and operating insin
Homg £149.00
SUPER ROM SELECTOR
A nigh gualily prir le |
Bk af iy Fiam
able "\I aws 16

anauinies welcom

Blackthum Electronics
Ardlelgh Read, Deadham, Colchesler,
ESSEX.

=5

rewl Board giving
s RCfhware selpc)
|"€r- HnmsaEpromu
i P

Sojable for bank swilc

PET UFGR#DES
While-U-Walt sarvice! (Cvramic
only) MEMORY E:PNNSIDN
4, . £58.80

Aam

hi=E

J Irom E£48.70
£38.28 ﬁ
VI aniv 1080 gotamn @E@
) u .- £89.00
I |||L| () | hiry c
il nusou FOR

CUMANA & MICROVITEC

Futl kaykoar

i, Tab, Ese,
m.f::'& | 1 1431/MS Monitor £245 + VAT
and Delete Dual Disc Unit for BBC

IR 'll [ ' P
REPAIRS AND SEHVICING
Fagsl and afficiant repaire o all
Timodore .il SINess
alrea 1'~1hlr‘| 1)

Micro £345 + VAT

ACCESS AND VISA CARDS
WELCOME

Telephone: 01-845 6705

Tele, MICK BIGNELL {or mora
detalls at

MICROPORT

TRS 80 MODEL 16

Twin drive with Daisy Wheel, 2

Primter  Auto Sheel Feeder
7 Clydesdale Close, Boreham- Manuals, sriphist Ward
wood, Herts WOE 25D. Processor 1B Compiler
Tel: 01-953 8385 plus 10 dis All unused
£6400 ono. Tal: 02555 53546

Bvanings or weaskends

Microtan 65 Eprom Switching
Board

P
Bare
1roE

i 8" DISC DRIVES, ex-equipment,

lested & working, siemans and

8 G5, equivalent ta Shugart SAB01
Large SAE tor datails. E100 + VAT inc delvery, Manuals

M. P D., 7 Cedar Close, avallahle David Husband,
Gral‘ham Huntingdon 1510 d, Branksomae,
PE‘HI oDZ. 3 |1"1/ H\\."' Phor —-Lj hMouth
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PROGRAMMERS

We are looking for high quality games, simulation or
utilities programs for Atari, Commodore 64 and Vic
20, Spectrum and Dragon.

We will tailor a combination of initial fees and
royalties to suit your requirements.

We market programs in this country, and we
have a distribution channel in the U.S.A,

For more information contact:

DREAM SOFTWARE
P.O. Box 64, Basingstoke RG21 2LB.
TEL: (0256) 25107

FOR COST EFFECTIVE RESULTS PHONE
ASP CLASSIFIED
01-437 1002

SOFTWARE GAMES

REVENGE of the ODrosophila, | TRS 80 Lavel 2 Genie Panic. Fast
arcade action or Nascom. Fast | M/C arcade game + 2 other M/C
synchronised asimation. 7 game | programs, £395 C. Wison, 5

variations, Reguires 14K at 1000H
(M1 needs MAS-SYS, NAS GRA
ROM and Cottis Blandfard Inter
tace), Cassette only £8.00
including postage. Garry Rowland
24 Parsloes Avenue. Dagenahm
RMI BMX

EPSON HX-20 c/w Micro-
cassette Drive, Printer, P.S.U, and
transit case, E38B0 ono, D1-552
1772 after 6.30,

Durward Drive,
KYe 2LB.

Glenrothes, File

MINED-OUT. Don't tread an Bill
the worm

TRS-80 L2/GENIE
SOFTWAHE (16K)
Cnntbe1 Shane lnv

I¥ig g witn sound
NEW SAGE Il twin discs plus Both programa an one cassette
RAM disk. Surplus to requirements
Retail at £3995, to clear £3495 (4
VAT) Wheathampstead (058 "B?|
3003/ 4

silte cogls £3.05 jor bo

from
K. MEERAN, 32 Lismore Road,
5. Croydon, Surrey CRZ TOA,

b lor E6.895)

"



SOFTWARE

TRS-B0 & :"Il;ﬂéﬁf—

Dodgems [16K) ..
Frogger {16K]..

Ganera LH<JW—I
King (16K

SINCLAIR
ZXa1 Pools, ..
Spectrum Ear
Adventure 48K)
Pooks .0

cm.oun GENIE

YAT & PAP)

n progrema for any of
nes |258% Aovaltios)

" KRICON LTD

11 Medway, Hallsham, East Sussex
BN27 JHE. Tel: (0323) 846110

SOFTWARE
APPLICATIONS

MZ-B0A MZ-80K programs.
educa-
SAE: DCS, 38 South

Business, utility games,
tional, List
Parade, Bramhall, Stockport.

007 SPY. Lets you stop and copy
any praviously unstoppable
Spectrum casseftes, On cassette
23 Chadderton

£2.95 Bobker,
Drive, Unsworth, Bury, Lancs

TRS - 80 V/G

LETTER WRITER CL"-IJII‘d
cossor 12,85 Phoneg: J325
NgE lor ditais
SIMPLY SOFT, 109 South Street,
Easl Hoathly, Lewes, Sussex,

SOFTWARE

LANGUAGES

Z80/8080 Source Listing
Zilog Mnemanics. Full commants.
Nice printoul, not luzzy pholocopy

£16 inc postage & packing

DAVID HUSBAND

2 Gorleston Road, Branksome,
Poole, Dorset BHI2 INW

{Bournemoulh TE4T24 alter Tpm)

FORTH, our
assembler
CPUs is easily interfaced to most
systems and only requires 12K of
RAM, anly £1250 Also available
on 8 CP/M
Lambert,
Morden, Surrey SM4 5AW

well documented
listing for BOBO/Z80

disks £2500, A
14 Goodwood Close,

GO FORTH & " :

DIY FORTH KITS
Ingtallaban manual . bk
III. w io do # + modal + del

..'..m 85

‘ Eﬂw»’r Enginesrieg LEid |
| E 21 Pasiay Suss Bhiiey

Bawthe e pta e B01

T SIS TPEARY

FORTH

HVRILRBLE NQW
Mas-FORTH i
Fig-Fi |F!T A will

WAT Disc version |nc|udn:| tudarial disc
£7500 + VAT,
sFORTH lar CPM sysiems,

FORTH-TS for all 280 GPM syslams

Exlen

VAT including tutara’ Jisc

Purchase 'of our products includes
free membership of xFORTH LJ.
Group, and FORTH tulorial ¢
tape. Purchase price Inc
multiple copies.  Full range of
FORTH books availabla
Wnita ar telephone far more detalls;

0202 764724

David Husband,

2 Gorleston Road, Brankiome, Poole,
Dorset BH12 TMW.

72

MZBOK/A Harserace Analysis

Winners galore. Casseile £5.7

Other Sharp pregrams from £3.00.
CT Paragon, Moorside,

Details:
Woaodlands, Wimborne, Darsat

NEWBRAIN SOFTWARE. Word
Renumkber
£4 .95 Renumber + Rem Remover
Spreadshest Income Tax
Calculator £4.95 Curve Fit (fits
10th order equation to your data +
high resolution plot) £4,95 These
ncorporate
high perfor
mance. Price includes computer
cassette, user guide, full program
16/18

Processor £12.95,

£6.95,

quality programs
machine code fo

listing, P&F. 5. Gaymer,
Princes St., Ipswick

UK101 SOFTWARE. Full colour
and sound, Any mon. Any screen
Sand for list to Dept B,
Lincs

farmat
70 Skirbeck Road, Boston,
PE21 BDG.

COMPUTER CASES
UK101 NASCOM TRS80 ETC.

All sinqlg_ bogrd rdoro owners can

hiat neir boards, disc drivas and

gxpansions profa nally in a

single case ‘-:.-'\L for details, siate
MOLIE TICEY

BBC MICRO

THE ONLY EXPANDABLE CONSOLE
Alse VIC DRAGON ATOM ETC.

An expandable module for
migro '.‘-Il housa disc drive
dapier all
o n aof ;';'11 within  the

sole, Coming soon as exirat
an module ftor oxtra o i

g, this consalz will g
sic console as shown £3 99
|III‘-|'i 4.00 pe ack, Send cheqgue
+ VAT [at 15%) made 1o Ella-nl
Computers. ‘vatching [..-llfl er
stand, can double for COU sta
over tha micra, anly £14,99 + £2,

pEp
SILENT COMPUTERS
27 Wycombe Road,
Landon N17 9XN B01 3014
24 hour ansaphone

felail rcder anly, Vizwing by apaointment

o0

CLUBS/

USER GROUPS

LYNX OWNERS

Join NJILLLG. the National
Indepandent Lynx User Group.
Subscriptions  £3  per year
Send cheque payable 1o
MNILUG, 53 Kingswood Ave,,
Sanderstead, South Croydon
Surrey CR2 9DQ.

Newsletter Now Available

CLUBS/USER

GROUPS

PRACTICAL PROGRAM FOR THE

SPECTRUM

Pg=.| Oiffice Giro &/C (48K),........ £5.00

S-ﬁ.t_ for details

CCP SOFTWARE
208 Cefn Road, Bonymaen,
Swansea S5A1 TJE.

SOFTWARE: Canada's Atari
14/8 Arcades! Gorf, Zaxxon,
Galaxian, Defender; £16.98

Eliminator, N, Magig,
£E15.83, Pheonix,
£12 596

130X faster, £24.56.
Speech synthesize|

software;, £27.37. See

Processor, Spreadsheest,

E2786. Purchase &
Professional \ic 20
synthesizer,
t pitch +
aditor,
synthesizer,

valumsz,
£133.14.
ran, 28 Roastr

International dealers

SHARP MZBOK 48K plus printer
software
Undesr

and interface. E£100's
including five languages.
year ald. Private sale, £750
01-891 3413 evenings.

Carnival,
Choplifter;
Free W. Processor with
£52+. Vic 20 Gomgiler; runs upto

BBC MICRO

machine coda, J.J.I
lup o 134

Interface Publicallons,
CT,
44-46 Earls Court Rd.,
LONDON W8 G6EJ.

TRSEO Col

100%
nardware
HARDWARE: Canada's Vic 20
40/80 Colm. board. Includes: W,
Mail-
merge, £86.33, Protessional Light-
pens for Vic 20/ 64, Atari 4/8 uses,
Games + Business + 5. graphics,
£24.93,
speech
urlimited vocabulary
£85.82. Sp.
FB.92 Atai 418 speech
British
cheques/P. Orders; M. Khoshfek-
Teronto, Canada
M5T1Z29. Hardware £2. p.p
welcomed

DRAGON/ATARI

Make the most of your microcompuler
wilth our proven books.

Making the Mosi ol Your Dragon 32 —
Cli

Wit Caiffs ||-'e with cwer 150 pre arams o
your Bragon up ard runnieg within
£5.85

ﬂynimit Gamu lar Tuur Dugun 32—

ae

mirutes

20 ma -r gamas an

o L":\rf.r 1han

Thiase books are aarl of the T Harnall
Success in the Fasl Lane’ Compuler
Sofias

| catons, De 2
Edr f‘l il Faad, Loadon W 6i

ELIMINATE
FAULTY
CASSETTES

CataClene is the firsl
company ir the UK established
specifically for the duplbcation
of data cassettes

All other duplicating houses
are audio arentated anly
DataClone has a duplicaling
system dasigned from scratch
purely 1o handle computer
information.

The resul?

Greatly improved reliability in
data transfer rates from 300 10
beyond 2400 baud pre-
viously unattainabla

All - formats catered for,
Quantities fram 100 to infinity.

Contacl us now for brochure,
the . first
rrvice for computer

DataCle
E p:' sialist ¢

DATACLONE

1-7 Harewood Avenue,
London NW1 6LE
Tel: 01-723 0477 Telex: 21879

T-Shirts for Summer!

"I'm usar trigr ull; Have vou sean
my paripherals? " and many more
£3.25 white ar blue, 5 M|

ENT SCAEENS

|2 Star Lar sreal Wake

MICHOTJMJ 65, Tanbug V3
T'l'mx Basl in case with ASCI|
Lf: ‘oad. many extras
1, accept 160 ana
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BOOKS AND
PUBLICATIONS

LIBRARIES

PARAPHYSICS Journal (Russian THE MZBOK/A

ransiations), Psychatronics

Kirlianography, | “I|| honic Music m 150 tifles.
Telekinetics. Computer Software. xciling  Arcade

SAE 4 x 8 Paralab. Downton and Educational/Business
Wiltshire applicaticns. Once only mem

ship tea E10.00 Hire
90p per 14 day period Pl

ro<-

5 pamas FREL
DRAGON 32 / TANDY COLOR Ilusirate
Now 4 — yes 4 — labulous

magazines just for you!! 13 Park Top, Pudsey,

SDFTWARE LIBRAHY

enturc

The 'l"orkshlre Smtware Lubrary

TRADE MARKS

arG h L r|1f\| ol L‘-_
IDWILL OF THE ‘%I

"\. 1o L:-If'lf’ﬁll
J' ITHOUT THE
.", AS N LISE

Number Mark Goods
1034487 SINCLAIR lactronic O
1074356 MICROVISION Porlatia
1092319 SIMCLAIR

G586TT SINCLAIR

Ralnb ] i
(-:c;f:'.r:z':':;mpuc??&ﬁﬂ.'i?.:"'J";:‘E‘;; Yorkshire LG28 6BY.

97, a'l plug EXCLLU E LK /Eusdpaas

Suppemef o WORK WANTED
Serd £2.25 for sEME & Ce oy

ELKAN ELECTRONICS
{Dept CT), FREEPOST, 11
Bury New Road, Prestwich,

Manchester M25 6LZ,
Tel: 061 798 7613

Qualified

avallable Lt

Steckear
unooligatory ¢

T

progre

liscussion

Silicon Office Users!
¥ Mo
1ot Anthony
on 01-242 5493 for

ATOM 8K VIA extended Basic
.c:-}1 software, manuals, 7I
UfJ £110 ono, South Benfleet

WANTED.
nants

paid

Camputer
lest equipment.

y (0252) B7 104

LFrey. v alse

COMPUTING TODAY

CLASSIFIED ADVERTISEMENT — ORDER FORM

If you have something to sell now’s your chance! Don’t turn the page — turn to us!
Rates of charge: 35p per word per issue (minimum of 15 words).Please state classification
and postto COMPUTING TODAY, CLASSIFIED DEPT., 145 CHARING CROSS ROAD,
145 CHARING CROSS ROAD, LONDON WC2.

£5.25

£7.00

£8.75

[£10.50

£12.25

£14.00

£i5D

£17.50

Please place my advert in COMPUTING TODAY for

I am enclosing my Cheque/Postal Order/Imernalional Monay
{Made payable to &4 S.P Ltd)

Order for, (delele as necessary) £
e OR Debit my Access/Barclaycard |

{Delete as necessary)

I All classified advertisamants must ba paid for in advance.
L | — — — re—r — — | —— d— — —
T S n L e M e D e e L O L
AHKTER..
BUS & LEISUFlE
BRBRRDE i e e

CLWYD PERS. COMP..
COMPUTER HOUSE
COMPUTEC M PLACE ..

CONWAY COMP, S?STS ............................................ ‘TE
CROWN BUS. 5YSTS. e e . Ta
DRI s s T AR e R e e R T 1BC
ELITE.. ; S P T + 31
A J HARDING {MDLIMEHX) ........................................... 5
Ay o BRSO A R e e S R e e R e 13
INTERACTIVE . . 90
INTERFACE....... .......... .. 62
KEYBOARD HIRE ......... .. 50
] e s e e e 20
KUMA ... .62

COMPUTING TODAY AUGUST 1983

issues commencing as soon as possiole
Please use BLOCK CAPITALS and include pos:

MName (Mr/Mrs/Miss/Ms)
(delele accoraingly )
Address

codes,

Signature
Daytime Tel. No.

MDR (INTERFACE)
MICROVALVE.............
POWERTRAN CYB...
PREMIER PUBS
PRENTICE HALL
SCIMITAR
SILICA SHOP
SIR COMPUTERS ....

SINCLAIR................ AR
SBRARATEN . o e L G e RS
SUPERSOFT............

SWANLEY...............

TECHNICARE
VIRGIN
WEST DEVOMN Lo et v )

Compo

13



APPLE * APPLE * APPLE *APPLE * APPLE * APPLE * APPLE *
MINI CALC — SPREADSHEET
FOR APPLE

* Ideal for small businesses and the self-employed

* Can be used to planicontrol your cash flow and maximise your business
elficiercy

* 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 s:mple

* Spreadsheets can be saved on disc or cassette {or re-loading at any time

| * An example spreadsheet included on every disc

[“1" 26 % 26 spreadsheet

wei ~ Instant calculation also available

: | Fill in the coupon and return it to: ASP Scitware
145 Charing Cross Road
T London WCZH OEE.

—————— — ———— — — — — — ——— i e — e |

Fleuse send me . . .. tape(s) — (delete as necessary) CT Aug '83 I
QbR it woofor.....viiveuo.. . {state which version required).
I I enclose my cheque|Postal Order| International Money Order
| {delete os necessary) for: .... (made payable to ASP Ltd} |

| OR Debit my Access/ Barclaycard (delete as necessary)

|
0 | — =

| Please use BLOCK CAPITALS |

TH E HR1 THE FINEST PRINTER/TYPEWRITERS MONEY CAN BUY.
ONLV £695 + ‘JAT CGITIp&IihlE with THE BHOTHEH CRDWN RANIER
SHARP ONLY £795 + VAT
: OSBORNE e

APPLEN g VR | S
APPLEIN 4 i 'LI' _ | |
TELEVIDED \
TANDY
BBC
MIMI
TEXAS 30/30
PET
HEWLETT PACKARD
SUPERBRAIN
SIRIUS
The HR1 XEROX
Bi-directional — 17 CPS - some IBM
fealures as below, but without IF fact most computers| |
keyboard and lift off facility.

CROWN RANIER - The ieader of all interiaced daisy wheel printartypewriers. Hore's why

Trie unbeatable Crown Ranier is the anly heavy duby daisy wheel printer/fypewriter whsch runs on a knear mobor — na belis or cables to break, stretch or wear — and uses the [BM rtbon and i off correciors
Thie rediability has become legend in these days of expensive ssectronic lypewriber breakdowns

CENTRONIC - IEEE - RS232 INTERFAGES — No external bowes - interchanpgeable daisywhesis — variable pdch - thrae fres dasy wheals - avtomatic whobe ling correchion - easily copes with standard pnnted
Farms — 195, 000 characters pes hbon (at [=ast twace the average character length) - standard i off correctors - a prinderypawriter at the flick of a switch

Perfectan as a typewriter (now used by kocal asthorities and multi-nabioais ). perfechion as a printer

Bewars af lightwiight, low cost machines - these can never give long term reliable service, THIS MACHINE WILL! The professanal machene

Ashk yous lacal oompator or eilice equipment deales fer lurther information.  EXSTOCK DELIVERY

SOLE UK DISTRIBUTOR. TRADE ENQUIRIES INVITED

o, oo SRIASTS S 3iDy 56-58 SOUTH ST., EASTBOURNE,
2 SO YY) BusiNESs CENTRE SUSSEX. (0323) 639983.
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ANY 5.25" or 8" disks
crd walles,

With Every TWO Ten-F

§

s |

DISKING SUPER PROMOTION
PGcks o

by Mazell, Datalife or Memorex, purchased at these

prces, we will peck a FREE Super Slim Credit Card

Menary calculator, complete with credit o
OCrder four Ten-Pocks, and you will recaive two

|r‘:©
2

culators and so on

[

DISKING

MEMOREX - Memory Excellence
When it comes to PRICE/PERFORMANCE,
MEMOREX wrate the book Their new lapaness
media |3 very consarvatively rated, and centilication
levels ame ecsily surpassed in actual perdormance,
Protectad by a special anti-slatle lubricant, head
performance and media lfe is also extended

54" DISKETTES

Certified for Single OR Double Density and ali with
hub ring reinlorcement.
PH]C}:S EXC VAT

34E1 Slﬂe-d 4B tpn \-t'l
- SSided 48 1pi 10 Herd

10-40 50-30 100+
| 20.90 15,90 1830
20.90 15.80 18.90
20,90 18.80 18.90

26,90 25.50 24.90
26.90 25.80 24.90
26,90 25.80 24.90

i7.90 28.80 25.80
17.90 26.90 25.50
47.90 36.80 25.80

34,80 33.90 3380
34.90 33.90 32.8C
34.80 33.50 32.50

A5 1ol nutable
96 1ol suttable

and 40 frack operxlon
e BO rock epestics

8" DISKETTES
PRICES EXC il'A.T 10-40 53-80 100+
3064 Sedt 5 23.80 2290 21.90

Sedt Best
12 Hend Sect 23.90 212.90 21.90

216.90 2580 24.90
26.90 2590 24.90

3060 5/Sided v

w5 Soft Sest
5. 32 Hard Sect

1081 5/ Sided O

92.90 31.90 30.94
32,90 31.80 30.94

A DS

A181 DE 2 Hard Seot

DISKETTE CARE AND G

DISK DRIVE HEAD

1 - DISK DIRECTORY

2 - DISKWRITER

3 . SDL GIFT VOUCHER

FREE with EVERY TEN-PACK
of diskettes from DISKING at

these prices.

‘-5 CLEANING KITS

Wa'te fod up with being asked whether our disk drive
head cleoning kit actually works. So here's the proof:-

r 1 r b
BEFORE L o= ==  armEr
A Y 4
Con vou really osk thot breckdown?
CES {or 59" dsk drives 14.90
CKB for 8" disk drives 14.90

5%" DISKETTE MAILERS
The NEW D[SKING 'SUPERMAILER'

\

e e
i
Eh
* COPYRIGHT DESIGN - Unlike the rest, this ingenic

crossing action when folded,
hendable mailer

rr_u||e':r has o |'I.11r
resulling in a wirtually ur
* CAVERNOUS CAPACITY - will take, ane, two,
thrae or even leur diskettes WITH envelopes
* FULL INSTRUCTICNS - Each RISKING
'SUPERAMAILER & pranted with hull instructions and
comes complete with addressing/sealing label,
*PACEED IN 1005 - For convenience

1 PACK 2 FACKS 3+ PACKS

24,90 22.90 19.90

DISKING INTERNATIONAL, FREEPOST, LIPHOOK,
HANTS GU30 7BR. Tel: (0428) 722563 TWX 849131 G

™

-

DATALIFE by Verbatim - With Five
Year Warranty
VERBATIM have not become the World's favourite
floppy disks by accident. Perlect magnetic media is
thetr stock in trade, and to prove it they now olfer an
unconditions E YEAR wananty on all DATALIFE
products
5’.-’1" DISKETTEE

Cartitied for jle OR Doubie
hl.': ring reinforcem
PF.[CE‘S EXC Jl’lT

Jenaity, and all with

10-43 5080 100+
22.90 21.80 20.80
22.90 21.90 20.90
22,90 21.80 20.50

29,90 28,80 2780
29.90 28.90 27.50
19.90 20.50 27.80

28.90 27.80 26.90
28.90 27.90 26.30
28.50 27.90 26.90

36.90 3580 34.90
36.90 3580 3490
36.30 35590 3490

595 It Salt Secl
¥t 10 Hoe
95 tpi 16 Hood 5
it 40 trock opendion
T ar B0 rack spanchan

B DISKETTES

PHICLS EXC VAT 10-40 5080 100+
¥ E 31.80 30,90 29.90

d41.90 30.80 2850

41.90 30.90 29.50
31.90 30.30 25.50

36.50 35.90 34.80
. 36,90 35.90 34.890

DISKETTE STORAGE AND
PROTECTION

DISKING SUPERLUXE
DISK LIBRARY
(54" only)

The whole area of your disk, % labelling and its
envelope are fully visible for NSTANT selection

ANYTIME
AVAILABLE IN TWO VERSIONS
PRICES EXC VAT 12 34 58 [0+

SOL (Far 20 miniciska) 9.95 595 785 645

I clinka) 11.85 10.85 955 8.85
Upeerting € | <11 2.00

LOCKEAELE

DISKETTE
STORAGE

e diskeite starage boxes come in four
ks aried we for B disks

biope with o transpamnt smaked Inckabbe lid,
inkattes

wrti with keys

have a wh
and hald 40 or
They come

PRICES EXC VAT

and dive

M35 40 minidisk capacity 14.90
MA5 B0 minidisk capasity 18,890
Fa4l 40 B digkefbe ox 18,90
FAC B0 & 7.90

I | LIBRARY BOXES
S #-:a'-h“-'—"s

PRICES EXC VAT 1-49 50+
SEE 10 bor prisuclinks only  2.50 1.90

The fsw SET i

] thiy this best T4 librory bos o
(FREE with avery len o

ks ordansd)

MAXELL - The Gold Standard

Maxell consistently meel or exceed all standards,
emd have ran disks under gonditions designed to find
wealk points and wear, They couldn’t and you won't

These diskefte: are the guietest in operaticn we
know,
§" DISKETTES
Certified for Single OR Double Dernsity
48 tpt media with hub ring
P‘R]l"l 5 EXC VAT 1040 5390 100+
MOl - 24.90 12.90 2180
MHI-IC 24.90 23.80 2280
MHL-18 24.90 23.90 2290
MDD 32.90 31.80 30.80
MHZ- 100 32.90 31.80 30.80
MHZ- 160 G2.50 31.50 30.80
M T I ¥ by | | 32.90 31.80 30.80
CiSidad 96 tpi*Soklt Sat A2.60 41.90 40.50
8" DISKETTES
_’H]C'qux{‘ VAT 10-40 50-80 lOD4
o 29.80 28.90 17.50
Yl 39,890 28.30 27.50

34,80 33.80 3290
ok 34.80 33.90 32.80

39.80 38.90 37.80
Jact 39.80 38.90 37.90

U.E TERME, CONDITIINNG & SHIFFING RATES INC. NS, EX0. VAT

By HEETTTER ¥ CISEETTI
1-3 Packs aoch

By CLEANTHG KITS
KoEn pasin roe on pashs of 44
L s, |01 BOIST FRES

HIHIINUSUFE_KUII]NH IMHJI e amLY

IBETNG DESE THRECTORIES
Loy el (ode oo B 13- P 8 00

DISKNG BUPTRMAILER OHLY]
100 Fann Congleln with o a0

DEMD DIJ'I"ITI.'EFE

i Fack

HORMAL ORDERS - Wi naw wslooms s albol Gorsmment odes

s Dt prics L e ikt ice st

Landon Ares
PIOCES BUBECT TO EXCHANGE RATLS & AVAILABILITY - JUNE 1583
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100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI

400
300 2N\

i S i-The Tea

« & Prob Solvg

Serar
States & Capirals
Towch Typing

Slendy Adventurs
Sal "

Space Chase
Spacd Trak
Suitars Paipce
Tact Trak

Terry

Caitle PROGHAMM NG
A1035 tram Atar
Aggermbler Liitar
Csembler |
Microgntt Haie

P

Mant Jwwbeaaka s

i Missian Aste ol

L%

ERI SOF TWAHE

Brivah Henrags

Criblsage' Do
1

i
Vaaard & Prvicess
vinamy | Cin Poker

0 i Gaiied PERIFHER &
Wy Hewenge L=

We at Silica Shop are pleased to anPounce some
new price will become the U.K.'s most popular per-
over 500 programs and with yaur purchase of a 400
ten games and wility programs, some are listed
1111 or 01-309 1111
with 48K

Programming cariridge (£35) and try your hand al programming using the easy 1o learn BASIC language. Or if you are interested in business

available for the Atari 400/B00. The Atari is now ane of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list

ACCESSOAIES BUSINESS LYNACOMP

[
Dishoeees Bundiy Gl y Crijtals
Mise Supplies SIMT LA TIONS ;\lu-r-n-- Elast
2 Po

Bentt Adams Sdv

Mo 3 Miggion lmg

Ma i Sirarage Doy

fantastic reductions in the prices of the Atar 400°800
sonal computer and have therelore set up the Silica
of BOO computer we will give you the first 100 free of
below. Complate the reply coupon and we'll send
with 48K £ 1 g 8

applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages.

as well as details on our users club

Catiles o ator Alpks Fighter

Jorsticks Forel Fire

Pariries Crush Cripmile Cma alveale

Ko 1 Ahwrtoming

Ma 4 Voodoo Cast

Ma ¥ Myvswry l-.rn_

ATARI PRICES REDUCED!
personal computers, We believe that the Atari at ifs
Atari Users Club. This club already has a library of
charge, There are also over 350 professionally writ-
you full detaits, Alternatively give us a nng on 01.3M
with 16K

Don't buy a T.\. game! Buy an Atari 400 persona! computer and a game cartridge and that's all you'll need, Later on you can buy the Basic

Silica Shop have put together a full catalogue and price ligt giving detaile of all tha peripher:le 38 wall ag the extonsive ranga of softwars that ia now

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

Caggniing abase Meanogent  Chompelc

Le 5 Joyilek AUTOMATED Intevickes Aary

Diavestanes of Fyn

ADVENTURE INT

N 2 Putats fudy

Mo G The Count

Pyruernt ol 1

Ghast Tawn
o 1

Angle W
Ehetiectai
Galacine Empree
Gaisene Trader
Lurar Lande

Diragons Eve

Hioochet

frar Warnar
Temple af dgsh
Lo Fenchies Aoy
BOOES

Basic Aot Manaai
Camputs Arar D05
Compute B &tarl
Coenpute Magazine
De Fis Atar|

08 nilires List
DOE 2 Manyal

Mige Areri Baok

L] in

Wiley Manwial

Sadey Lnviger
Statistics 1
frock Cantal
Telelme 1
Vigealc
Weakly Plannes
word Froecedsor

CRYSTALWARL
Befinath The Pyrair
3 sy landd 2047

Triple Biackace

ECUCATION

ary Bicloagy
roscta

I

v

Sharaa 30 Graphocs
Thies & Math Sy
“idken Math Fragh
Wardmisker

Taurnament Pan

EDMEATION
from ATAR|

Jubanos

Lk

ary Match
Fouch

ENTERTAINMENT
wm APR

Alwn Egg
arrhill

Biock Bushe:
Biock Em
Bumper Pool

I

‘|IIIHI|I|'| gl

Ml [

LA

I
iy H'" il

P
il

h

ENTEATAINMENT
fram &TART
Aty
Backnthall
Blackjagk

Centipeoe

Chagy

[

DN LINE SYSTEMS
Crogsfirn
Frossgar

&
Disk Drrive

Epsom P

Program .
FELET Irneriac
Thermal Printer
T6% Mamoiy HaM

SILICA SHOP LIMITED

BANTA CRUZ
Aages 41 Animation
Hobs Buiness
Dliala i
Graahics Maghone

2

morisl Beraliing

Macter Mamore Man
Win: Werd Procassor

Wary ;;.: Benalimg
SILICA CLUD

Crvar SO0 prograrmy
write fos

111

ket i i okl )

Dept cTada 1-4 The Mews, Halherley Road, Sidcup,
Kent DA14 4DX Telephone 01.301 1111 or 01-308 1111




