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High speed 24K byte extended basic interprater

Powerful TMS9995 18 bit microprocessor

48 bit floating point gives 11 digit accuracy

High resolution (266 x 192) colour graphics

Memory-mapped video controller for 3D simulation

Independent 16K video RAM

16 colours available on the screen together in

Graphic mode

Fast line drawing and point plotting basic commands
High speed colour shape manipulation from basic

Full textural error messages

String and Array size limited only by memory size

Real time clock included in basic

Interval timing with 10mS resolution via TIC function

Named load and save of basic or machine code programs

Auto-run available for any program

Powerful mach ne code monitor

ULTRA POWERFUL 24K BASIC

COMMANDS KEY 7 RANDOM
RUN ¥

SQk ENTER MaG
SITE 5¥E STATEMENTS UNIT LIST TOF
CONT TIG IF BALD PLRGE TON
MON S0an ELSE CALL MNURMBER (o1}

B 0N DATA FENLM DEF
FUNCTIONS CHE GOTO READ BCOT NEW
ARS CAF GOSUA RESTOR GRAPH END
ADR MEM Pap RETLIRAN TEXT T
ASC WD HEA STQH FLT CHE
ATN LEN. FOR TIME LKPLOT CRF
5N MOH NEXT AT COLOUR MEM
COS PS5 ERAOA SAVE CraR AW
EXF Lo INPLIT LOAD SPRITE BASE
FRA Mo PRINT ESCAPE SHAPE
INT AR KOESC SPOT

Exporl enauiries to. Powerlran international, Hollom Down Farm,
L Lopcombe, Salisbury, Wilts SPS1BP " D262 TB1545 Talex 477407 Zenmon

CORTEX WITH OPTIONAL DISC DRIVES FITTED

ALL THESE FEATURES PROVIDED AS STANDARD!

SELF-
ASSEMBLY
KIT

MASSES OF SOFTWARE
Pascal, Forth, Mdex, Nos, Meta
CP/M compatible QBasic, SPL,

Window, Sgnll + range of business
packages. Plaase contact:

Microprocessor Engineering Lid,
21 Hanley Road, Southampton
0703 775482 -

S01 5AP

OPTIONAL EXTRAS

AS232C Interfaco kit , i‘& ]
Floppy dise miarlace . ... a6 50
Pairot 81" de drives B hn!dwnrn I:|1 £355 (1]
READY BUILT
COATEX B — Baonja mpchine + RS232C
. £410.00

FCIFITE!'.' F - »\'h ahn:vl =3 t‘:l!r drwu

..... ..FH98. 00

Al iterma .ar'lnnu |rw :lm :an\m 91 VAT

Assembler & Disassembler

Auto line numbering facility

Full renumber command

Simple but powerful line editor

Buffered i/o allows you to continue axacutlng the
program while still printing

Flexible CALL statement allows linkage to machine
code routines with upto 12 parameters

Basic programs may contain spaces between keywords
to make programs readable without using more memory

64K RAM using latest technology 64K %HAMS

Over 34K bytes available for basic programs even when
extended basic includes IF-THEN-ELSE

Supports up to 16 output devices

Screen and cassette included as standard

Supports bit manipulation of variables from basic

Error trapping to a basic routine included

Basic supports Hexadecimal numbers

To: Powertran Cybernetics, Portway Industrial Estate,
Andovar, Hants. SP10 3CT_ 0264 64455
Please send ma:,

Iancloseachﬁqupfm ;
Pleasa charge to my Access/ Eaan::l-su,-I Card no .
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omputing Teday is censtantly on
oock-out for well written ar.

!iclu and programs. If you think
that your efforts meet our stan-
dards, please feel free to submit
your work to us for consideration.

All material should be typed.
Any programs submitted must be
listed (cassette tapes and discs will
not 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 work will be
paid for,

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

AVA;LAB

L
Now &

Mow you can buy a professional disk system to turn your Cragon into a real camputer!

DELTA DISC SYSTEM

THE DELTA DISK SYSTEM gives
YOU Gins

An affordable disk system
Powerful DELTA disk commands -
see right

Random, Sequential
file-handling

Simple plyg-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 2K of user-RAM as
DELTA is held in EPROM

Indexed

and

100K to 1.6

DELTA CARTRIDGE - contains DELTA Disk Operating Systern, User Manual, demonstration diskette.
DELTA 1 - DELTA Cartridge, User Manual, a single-sided 40 track (100K) drive plus free cable

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

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

ENCODER 09 assembler/disassembler/editor - integral with DELTA

INFORM - Data Base Management System commissioned especially for DELTA systems

SCRIBE - true lower case on DRAGONI

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

of SCRIBE! o e o e W K S

£ FULL UPPER and lower case durect
fram the keuboard

An en|arged 42 % 24 screen display
which gives a superb RERORELE text

Full text display on hi-res screen
wnder Lune & SUENTHENEES

Ve ta 233 user-defined aramies

futenatie

Freguson character position command
giving super/subseriphs
Elack on white text displau ogptiion

A new PRINTR command extending to @888
thus aimask doub ing screen area

Cassette £13.95 DELTA disk £14.95

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

following
accessible

SAVE"
LOADIM™
CHAIN"
INIT
ASSIGN
COPY
FLUSH
FILES
DIM#
PRINT
DO

SAVEM"
RLUN"
APPEND"
CONFIG
VERIFY
BACKUP
OPEN
END#
BOOT
FIND

LOAD™
RLUMNM™
DIR

KILL
SELECT
CREATE
CLOSE
RESTORE#
INPUT
BUILD

IF EOF(x) THEN

£99.95
£299.95
£345.95
£9.95
£34.95
£39.95

ENCODER 07 - 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, modification
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/disassembler/editor
available for the DRAGON 32. Available as either an
integral DELTA fitment or on cassette.
Tape £29.95.Disk - see above
S A S v T P—
HIPRINT - screen dumper

- will dump the entire contents of your DRAGON 32
high-res screen to a high resolution printer. Can be used
for design, display ctc (sece left). Availasle at present for
EPSON printers only. Other modules to follow shortly.
Tape £13.95 DELTA disk £14.95

POSTAGE and PACKING

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

Send SAE for full catalogue.

PREMIER MICROSYSTEMS

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

01-659-7131 or 773-1706

TELEPHONE

BARCLAYCARD ¥

4125 143 55k 18

Dealer and Overseas orders welcomed
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Software News

INNOVATIVE
TRS 80-GENIE SOFTWARE

jrom the professionals

£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 demonstrate an
infallible method of deciphering the coded message
supplied in the program's instructions. We consider
Enigma t(o be the best program of its kind on the
U.K. or U.5. 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 simulation 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 it 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 write down the code direct from the screen.

Enigma is a fascinating program designed, not only for those people who are interested in encryption
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
Inclusive of V.A.T. P& P 75p

TEL: [0424] 220391/ 223636 MOL| M ERxm 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.,

COMPUTING TODAY AUGLIST 1983 G



News: General products

CONSUMER NEWS

SMALL IS BEAUTIFUL A

Texas Instruments have added yet
another 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 either plug-in sclid
state cartridges or from small lape
cartridges. The system is battery
operated and fits uncbtrusively 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 3OM that contains a
BASIC language interpreter; the
BASIC is compatible with the TI
BASIC used in TI's Home
Computer family. Calculator
functions 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 £169.95,

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 RS5232 interlave,
a printer/plotter and a Watertape
digital tape drive.

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

Bedford MK<1 7PU.,

CONGRATULATIONS

Congratulations go to Mr
Wolstenhclme of Deansgate in
Manchester who gave the first
sorrect anawer to the little (or
should I say micro) competition
that we held on these pages in the
May issue of Computing Today.
We asked you to identily the
computer inte which Cambridge
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 firet to
se picked and should be receiving
ais MIMEC L.2 shortly, Thank you
0 all those who entered the
competition and thanks alsc to
Clambridge Micreelectronics for
generously donating the prize,

LINKING TOGETHER ¥

The success of the LINK 4807
micro has enabled Hesearch
Machines to reduce its price. The
list price of the basic LINK 4807
with 64K RAM, BASIC in ROM,

40/80 character line lengths and
network interface hoard, drops
down to £596 from £685. The L4
systern with high resclution colour
graphics drops from £907 to £722
while the dedicated network server
with dual 5% ° discs drops from
£2290 to £2141

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

GAMES PEOPLE PLAY

If you have ar. IBM PC you might
be interested :n the new joysticks
from Kraft, Pracision linear
potentiometers have been included
tor more accurate cursor 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 contrels are
included in the design for fine
tuning the joystick to individual
software, and the two fire buttons
are conveniently placed for fast
aulion.

With a retail price of £37.95
plus VAT you can get meore details
trom Pete & Pam Computers, New
Hall Hey HRoad, Rossendale,
Lancashire BE4 6]G.

STICK WITH IT

Following its success with the ZX
Spectrum, the Competition-Pro
Joystick is now availahle tor the
VIC-20 and Atari 400 and 800

COMPUTING TODAY AUGUST 1983



o T e —

computers. The Joystick has eight
direction commands and two large
fire buttons and costs 125 for the
ZX Spectrum, E lus stylish
interface, and £ 16 50 for the
VIC-20 and Atari versions
You can now link your 7}(
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 [‘|F‘ ase conta
Kempston (Micro} Electrenics
180a Redford Boad, Kemp
Bediordshire MK42 BBL cr
(243-852997,

SATISFACTION

on any

GUARANTEED

By the middle o

f the year 50% of
all personal computers in use in
the country will be l eyond the

fr

protection of hv' r wfacturer's
guarantee. '[h s forecast comes
trom ins Urance s Graha
Brown and C \_,1"]].41-1"“ ho in I\’(iv
niroduced the firat apemialist

scene to be designed
personal

insurance
specilically for
computers

i omputar

cmputers and their peripherals in
l|’]l. home, in education

establishments and waile in
at tha office

|U]['.E.")'-?J'~.';I"." [FRELE
well beyond the normal pro
of a 12 month guarantee to provide
‘all risks’ cover againal both
internal breakdown and accidental
loss or damage, including damage
during transit, The cost of the

ieme starts at £7. year lor
a systemn worth up to L1 and
increases progressively with the
value of the equipment, For a £500
system the annual cost would be

80 per

£15. To be eligible, the computer
must be no more thar two years
old at the time the insurance policy

is taken out. The policy can be
kept in torce for as long as the
eguipment is owned,

Full details aboui the scheme
can be ob tmm—u from Graham
Her & Co (Guildford) Ltd,
T’rn nells Court, Guildtard, St

ZlJ1 4EY or ;_.Ilurlu_ 48!

FOOLED YOU

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

that,

with 8K or 16K expansion
cariridges. Many solutions to this
problem have appeared and Mr
Micro have come up with an

adaptor called HAM DAM which
2d in conjunction with a
pack

when u
Ceommodore ‘JK or 16K RAM

ill ‘fool’ 1C-20 into beli
that it enly has 3K []HE‘ This
means that th VI1E-20 owners
who have previously pnr"lm ed a
16K or K Cam i-:)n-, expansion
will not have te buy a 3K

exXpansion in order to ebtain access

o the wide range of programs
which only require 3K expansion.
Teo add value and demonstrate the
eftectiveness of the new package
Mr Micro have included a new
game (Microinvaders) and a
memory test program
The RAM DAM package is

available directly from Mr Micro
imited, 69 F-—Ir'..iLl_]'.url Lane,
.“.r-HI"- on, Manchester M27 3AL for
£13:85 _'.I.lu,.'.L_i VAT or from
good Commodore stockists

SOUNDS INTERESTING

Tuuudcra are expanding their
business te cover hardware add
ons f'n Sinclair comput ers; Jr]u
first in tke range he ZXM Sounca
Box. Retaili M _;'15 inclusive
of VAT and r and pac r‘.IrJ;;.
3 :tllulll’lr"
h; o to give a

|lt -‘|'..'!

huge
ound

d Nds a nine pin
ch can be used
Atari/Commodare
'-I"- I |.'.:If -'1'_]-]"..'|I.‘- G
into the back of
m|:-||r|z;.._. ]
\r=-|l'.r )T can
Spectrum's 'bee
infermation, contact:
Lir nited, 16 Hemmells,
ligh Hoad, Laindon, Basildon,
8815 6ED or ‘vhone 0268

|=!\il E,‘(!

NGTE

CONSUMER NEWS

A new tvpe of joystick interface for
the ZX Spectrum, the TE 122
Joystick Interface. is available: it
mimics the operation of the ZX
Spectirum keybeard, enabling a
vast range of commerzially
available software to be use
without any software or hardware
rmodilications, A

\n eight-way switch
network has been added to allow a
degree of stomization' to other
program requirements. The unit i
supplied with cne s
turther stick can be added if
required. The TE
tully packaged with full
instructions, a free
Snakebyte and one sti:
§£24.95 including VAT and a
second stick is available for £7.9
Mark your order TE 122 for the

ick

inicl &

22 18 supplied

18 of

It coste

basic package or TE 123 for the
second stick and send off to
Thurnall Electronics, 95 Liverpocl

Road, Manchester M30 5B G

All 260 bra =25 of Dixons
will now be stocking the Oric 48K,
Already stocking |||F~ micro are
W. H. Smith, Greer ; and
Micra C alisl

cutlets all over the -..-r_lunlr"y'.

as '.-.rnl |

Also by the ime vou read these
words of wisdor P.K (@) ic
should be available 10 I|r| rit

originally had
varsions o
the year, de
introauctio
-';'ll;_,' expec
the 48K ma
some technical
A calalogue is
Redditch Electronic:
mail arder prc
computers, All
included such as
connectors, [/t y
cable, RAM packs anc more.
more details please write t
Redditch Electronics, 21 Ferney
l ill Avenue, Hed: Iditch,
W orcestersh 97 4RU

probl

:'hin"
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COMPUTERS
Gemini Galaxy 2

“| would place the Galaxy at the top of my list”

(Computing Today, April 1983)
*Twin Z80A Processors * Serial and parallel printer

*CP/M 2.2 Operating interfaces
System * Cassefte and light pen
* 64K Dynamic RAM interfaces
% B00K Disk Capacity * User definable function :
#* B0x25 Video Display keys
* Numeric key pad £1 495
% 12" Monitor included (£1719.24 Inc, VAT)

Total support for Gemini & nascom Products

noscom 3 available from MicroValue 80x25 Video for nascom

Based around the successful Nascom 2 computer, this new system can Nascom owners can now have a professional
be built up into a complete disk based system. Supplied built and 80x25 Video display byusing the Gemini G812
tested complete witn PSU, Nas-Sys 3 Intelligent Video Card with on-board Z80A,
and Nas-Gra. his card does not occupy syslem memory
space and provides over 50 user controllable

functions including preg character set, fully
48K System K compatible with Gemini G805 and G815/809
5549 [£431.35Inc, VAT) |9 Disk Systems, Software supplied on Gemin
s systermn disks. Built and lested.
crima.2 The Microvector 256A is a high perlormance graphics
£1 00 [E115 inc. VAT) | 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
NASCOM 2 KIT raphlc Display Processor. Pioﬂ]nfc_; rates are typically
m5 (E258.75inc. VAT) 1million pixels per second giving full arimation capability.
Various vector and character types can be selected.
Characters can be scaled to give 2564 different sizes,
Built & Tested

MYV 256A Suitable for TV use (PAL-UHF) £199.00 + VAT
MY 2568 Suitable for TV or RGB monitor £220.00 + VAT

£285 cs27.7500c van

Phoenix
P12 Monitor
SHARP MZ80A A high quality data
_ displary monitor, Ideal
for all Nascom and
Gemini systems,
EDMI-Ez resplmlcn.
Electronic magnificence from Sharp Available inamber of
green phosphor,
ZBOA C.PU. - 4BKRAM - 4K ROM - Industry standard Qwerty
keyboard with numeric pad - 9" GREEN C.R.T. - 1200 baud ;1 10
cassette - Music and sound - Real time clock - Enhanced BASIC = b £1426.50 | AT
+ Full editing facilifies « Internal expansion, [ 50 Ine, VAT)
B an l-&:‘-'\'“'m =
Epson FX80 S T Olivetti Praxis 41
C436 (£501.40 inc. VAT) P, e :
Epson RX80 el Complete with RS 232

interface and numeric key

pad. This module enables the

Praxis 41 to be used as:

* aPersonal Computer
console

* aquality, low volume
printer

* atypewriter
communicating point-to-
poini, or via modem, or
acoustic coupler,

£595 (££84.25 Inc. VAT)

£298(£34270 Inc.VAT)
Epson MX100 Typell
£496 (E560.95 inc. VAT) |

NEC BO23A
€339 (FIRD.95 inc. VAT) M

SEIKOSHA GP100A
£245 (£246.95 inc. VAT)

Daisy Wheel Printer:

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

COMPUTING TODAY AUGUST 1983



alue - MicroValue - Mic

LOW COST SYSTEMS I

Micro Professor MPF Il 64K

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

* Micro Professor £233.92 (£268.9%incV.AT)

* Joystick £43.00 (£14.95incV.AT)
* MPF |l printer £161.53 (£185.75inc V.AT)
* Software Cassetles £4.34 [E4.99 InCc V.AT)

MICROVALUE
DEALERS:

AMERSHAM, BUCKS
Amersham Computer Centre,
18 Woodside Road,

Dragon 32

A powerful colour computer for under £180
* 32K RAM

* 6809E Microprocessor

* Exdended Microsoft Colour BASIC

% 9 Colour, 5 Resolution Display

% Sound through TV § octaves, 255 fones 515217 Tel: (02403) 22307
* Advanced Graphics . BRISTOL
Full range of Dragen soffware available [E175inc. VAT) Target Electronics Lid.,
16 Chery Lane.
g - Tel: (0272) 424196
Sinclair ZX81

EGHAM, SURREY
Electrovalue Lid.,
28 5t. Judes Road,
Englefield Green
Tel: (07843) 3603

LEEDS
Leeds Computer Centre,

MNow avallable through MicroValue
a real computer for less than £50!

% Sinclair 281 Computer  £43.43 (E49.95 inc. VAT)
¥ Sinclair ZX Printer £34.74 (E39.95inc. VAT)
*7X841 Leaming Lab £47.35 [(£19.95 Inc. VAT)
* Software for Sinclair  from £3.43  (£3.95 Inc. VAT)

60/62 Merrion Centre,
SinclairZX Spectrum Tel: (0532) 458877
NEW LOW PRICES IPSWICH

MDW (Electronics),
47/4% Woodbridge Road East.
Tel: (0473) 78295

LOMNDON W2
Henry's Rodio,

404 Edgware Road.

Colour, sound and high resclufion

graphics from only £99.95

* 16K ZX Spectrumr Microcomputer £ 86.92
[E99.95 Incl. VAT

+* 48K ZX Spectrum Microcomputer £113.00
(£129.95 incl. VA7)

* Sinclalr ZX Printer £34.74 (£39.95 inc, VAT) Tok: 01-£02 6822
LONDOM SW11
OFF Records,
Texas T199-4A CompierHouse
Colour, sound and a typewriter type Clapham.Junction.
keyboard for under £160 Tel: 04-223 7730

A truly expandable microcomputer system
with g wide range of educational and
games software,

MANCHESTER M19
BV Computing,
700 Burnage Lane.
Tel: D64-431 4864

HOTTINGHAM
Computerama,
(Skytronics Lid.)
357 Dery Rood
Tel: (0602) 784742

* Texas T199-4A Microcomputer 16K
£139.08 (£159.95incl. VAT)

* Voice Synthesiser Unit £43.43
(£49.95 incl. VAT)

% Peripheral Expansion Unit £430.39 (E149.95 Incl, YAT)

* Disk Drive £278.24 (E3192.95 Incl, VAT) * Disk Control beard (for above) £465.70 (E182.95 incl, VAT)

Telephone orders
welcome

onlc 1 ORIC 1 when used with the ORIC MODEM will allow access to PRESTEL-Viewdataq,
which has 200,000 pages of interaclive information covering sport, tfravel,
hotel bookings, games, etc.
% ORIC 1 48K Microcomputer
CEISD ) £447.79 (£169.95 incl. VAT)
e 1 % ORICA
Communications
Modem £68.69
[E79.00 incl, VAT)

REAL value — from the Professionals
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News: Professional systems

BUSINESS NEWS

BRIEFING

Zenith Data Systems has appointed
Maplin Electronic Supplius b
handle the aistribution of its range
etronic kit prf..m_tu..lh marketed
der the Heathkit brand-name
This appeintment allows Zenith to
concentrate on its rapidly
expanding WV“r'\'.ﬁﬂr:';' =
sration. Incl 1 the Zenith
PG RURED a0 ol ralige
Z100 series of 8/ 16 bit
rocomputers, which are

able in ‘low. pratile’ and

" versions with either
nchester or flexible dise
contigurations; colour and
ochrome monilors; and the Z29
art’ terminal. T are

njt"

The systen
primarily sold in the UK through
OEMs, dealers and systerns houses.
Zenith Data Systems Lid is at
Bristol Hoad, \J|0|l ester (L2 GER
(teler :l’lf"'t“ C452.29451). Maplin
Electronic Supplies Lid is at PO
Box 3, Rayleigh, ax S3S6 8LR
(telephone C702-5382911)
A diskette drive head cleaning
kil. using a sale and ettective
-leaning medium, is now available
Ir i Eyecote (Data Devices) Ltd.
The cleaning element iz contained
in a diskette jacket and cleans the

heads when inserted in the normal
way. A cleaning sclution used,
which is non-harmful to the

machine, clething and skin and is
ied to the medium through a
window in the iacket. Thus the
nead is cleaned alternately by Ll]"-'
and wet surlaces. Versions for 5% “
and 8" drives are available, tor
single and double sided dis

The k" has been apy th“\-'t“fi Dy
a number of major diskette drive
and :r:c—rcn:u manufacturers and
,r:Pr 111C encorsemernts are
ivailable on r&-qu&t.t Evec otP
I,e--vn-p Lid are at .:-dll soat

s Hf I.I|.E 5
: : n Ferriers,
: (phone 'I_'J;{ﬁ':!:} 329966,

A new plug- iT. mains filter
from Roxburgh Suppressors — the
LF6 — is now available from
Stotmn. The LF6 is compact and
ideal for equipment such as desk-
top computers, VDUs, printers,
imstrumentation and so on, and 13
manufactured to meet the
raquirements of British and
FEuropean specifications. The unit
i = for use witd :
slyle appliance inlet connectors,
and the simple plug-in operation

(Data

:Zc’i‘:i?l':\r'

makes it suitable for use in laka
colleges, ottices, eto. For firther
informalion please contacl Stotron
Ltd, 72 Blackheath Road

Greenwich, London SE10 8DA
(telephone L, 1-69] 2031)

A daisy wheel printer cos
just £675 but offering high quality
F_r| nt for word processing and
other applications has been
introduced by Teleprinter
Equipment Limited. The CRE 550
and is compatible wit o
micros, word processc

ting

and is designed to ofter use
"'|"F--U F_,- e printing facility. Print
speed is 16 characters per second

and lh*_ .ul. range ol word
processing functions includ
subscript, Superscript an 1d bold
typing, For turther information,
contact Teleprinter Equipment
Limited, Akeman Street, Tring,
Herts HP23 6A] (telephone (044-283
0 %[BT

STANDING ROOM

Many arr|lr‘“r“=t'|r-t'|fe are bp"-irlq "'IU"_'Li
here it is more
have access to the "vr U[I ‘Mlh out
having to sit down and continually
stand up again. With thisin mind
DNCS have launched an extra
addition to their popular standard
range of computer and terminal
.ur..ulum

1 :If new

VDU table"

“stang up

10

is 39" high and is normally 30" x
30" but any size can be
rﬁnuind.;“etl to special order
)'\:l-\l '}- say I' Illﬂ.":t'. -:u‘lr"'a are
rnade o the same high standards of
strength and reliability as the
normal standard range, They are
delivered in knowck-down form,
being simple mble in just a
few minutes with one small
spanner. A 96.page colour
catalogue of all computer
furnilure, acoessories, magnetic
media and suoplies is available
free upen request from DNCS
West Crott Industrial Estate
Manchester (Jlu Hoad, Hhode:s
Middleton, Greater Manct \ester
M24 4F] (phone 061-643 00186)

THE XIONIC MEN

Xlonics i3 claiming a major
breaklhrough in electronic office
technology with the announcement
of a totally new system called
‘MicreNode', MicroNede brings the
versatility of Xionics' corporate
lavel dI|IL,*rmLLJ office s fu[{,n 8
individual "Werk Groups', whic I'|
can be the departments of large
companies or independent business
uniis,

\ﬂ.'f'ru\'m » provides over 200
d options covering
paperless electronic mail, word
processing, filing and retrieval and
per ]-fufJLuImL. It is
1lly valuable for the
rehensiveness of its
mmunicaticn facilities.
star-confiqured MicraNode ;
Ii ukbd to remote Mluql\odus via
<1l ..x: switched telephone network

10 ass

(P& Ieaqe;- lines, or PSS
=ctions. MicroNodes at the

5 site r,m be networkea via
){u:::u.n well-established L\_,'Lﬂl
Area Network, XINET, whick
operates at 10,000,000 bits/ "au:t-r]-:i

A minimurm MicreNede systern
comprising MicroNode itself and
iwc, workstations costs under
210,000, udlrl g software,
bringing sop icated and
protessicnal oitice automation
~ay~'||e--rm within the means of a small
business unil

Each workstation has its own
agsor with 128 or 256K bytes of
and downloads from
required solftware
letter-quality and
-an be attached tc

pre
Mermory,
MicreNode ary
or data, Varicu
rmalrix printers
workstalions,
Xionics is currently working
on additional facilities for
MicroNode which include digitised
volce communication as
implemented on bigger XIBUS
systems, In acdition, ¥ionics has
plans to provide a 16-bit 68000
processor as en upgrade with a
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UNIX-based operatir.g system.

The MicrcNede control unit
can be fitted with disc drives of
tive, 10, 20 and 40 megabyte
capacity with the choice of either a
Hloppy disec or cartridge tape drive
for backup. Workstasions can be
sited up to 150 metres away from a
MicreNode unit, Xionics are at
Dumbarten House, 68 Oxford
Street, London W 1N SLA, (phone
0l-636 0108).

PRICE ADVANTAGE ON
THE HORIZON

The entry-level retai. price of
Nerth Star ADVANTAGE and
Herizon business microcomputers
is now less than $3,000 as a result
of price reductions announced by
North Star. The reductionz make
the North Star ADVANTAGE the
lowest priced integrated desktop
workstation surportm_; graphics,
word processing and business
applications in the market. The
company reduced the price of the
microcomputers to 52,999 from
$3,599, Prices were also reduced
on live megabyte hard d
versions for both pre e
the 8/16 co- p[u*eqsnr up qruJe
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
X 240 plxel bit mapped display
screen, an 87-key Selectric-style
keyboard, an eight-kit Z-80A
processor and six expansion
The Horizon, an S- 100 bus
computer that can be used in a
multi-user ¢ .Jllh\_u ration, leatures a
Z-80A micropr o+ and two
360K floppy disc drives.

Texas Inslruments hes made

significant price reductions on all
meodels in its Business System 300
family. Cuts of up to 24% have
been made on u['-r*:'i\lir' moaels

::'-l'.,'l B

tern 300 family is par:
of TI ] l_J] range of business
gystems; and includes the smalles:
of the multi-user/multi-tasking
systems which replaced Tl's earlier
range of DSSA0 minicomputers
They are designed for use both as
stand-alone systems for small to
medium users or as part of
distributed processing networks in
larger companies.

Based on the TMS89000
central processing unit and
coupled with a range of
Winchester disc sub-systems,
prices now start from £8995 for a
SMb Winchester system with 128K
k“"*nc main memory, to under

15 UUL for the 43 Mbyte Systern

All models in the family can
ULJHM t up to seven workstations,
each consisting of a visual display
terminal and an impact printer,

HEADINGS FOR

SUCCESS

The use of word processors is
beceming more and more
widesprsad throughout the
pusiness world, with circular
letters, involces, mail shots and seo
on now personalised by the
computer. There can be Ht'-."\.’FT'THi
drawbacks, however, in that t
printing of continuous Luomuw
stationery can take anything up te
four or live weeks and the resulting
perforatione give the paper edges a
jagged lcok. The alternative of
preprinted cut sheets are laboricus
into a printer without an

= cut sheet feeding

Inmac now offer a rapid
!_'l'ill.l:]'.-LI service, callec

BUSINESS NEWS

StreamPrint, that guarantees to
have the order printed within tcur
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 specification
tor layout on an A4 sheet, even
incorporating a logo. There are six
typefaces including Helvetica
Heqular, Times Roman and Plantin
Roman te choose from and five
types of paper: 100 gsm wove in
white, vellum or grey; B0 gsm
white bond and lastly NCH paper
{No Carbon Reguired) consisting o
80 gsm white top coy and a 56 gsm
vellow tinted copy for filing.
Separation of the sheets ie not only
easy but also gives a -lean, smooth
edge on all four sides identical to a
regular letterhead,

Overprinted continucus
envelopes are also available in
white or can be supplied to
matching colours as individual

envelopes. These cosi from £981.60
per 1000 envelopes and the paper
itself costs from £39.80 ger 1000
sheets in convenient print
quantities of ICICO 2000 and 5000
sheets; these costs include free
c:lelwer‘r to UK mam-.c.nd and all
crigination costs. Plain centinuous
listing paper and envelopes to the
same specifications are available
from £22.50 for 1000 sheets with
next day delivery,

Reruns can be produced even
faster in two or three days,
provided there are nc changes to
the original artwork

A special de Hi\.-u and ur..l:_r
form is available with full details in
Inmac's free full colour catalogue,
along with information on the rest
of their range of cables and
computer accessories, All Inmac
products are available on a 30-day
risk-free trial, carry a guarantee of
at least one year unJ can be
delivered the same day, if
required. Further information can
be obtained from Inmac (UK)
Limited, Davey Road, "'-'-cl.:ul.:i.-r
Industrial Estate, Bunzorn
Cheshire WA7 1PZ. Ifllnpm,n-'
(09285-67551. Telex: 629819
INMAC

sty et

ABCDEFGHIJKL COMPANY LIMITED

ABCDEFGHIKL COMPANY LIMITED

with an average reduction

across the range 1 introducec

in September .|..1 year, the i
—— s
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TRS80 (LEVEL 2)
ZX SPECTRUM — ZX81
SUPER SOFTWARE PACK

o
=
i
®

25 Greal programmes on one pack: Star'Wars, Gambling Machine, Break-
aut, Trap 11, Population Simulation, Gorridors of Doom, Housebreak, Towers of
Hanoi, Butterfly Chasa, The Vaull, Yahtzes, Maths. Calandar. Amazing 30
Mazes, 30 Noughts & Crosses, Jackpel, Banddt, Hangman - Musical, Bible,
History and Sport, Mastermind, Spailing, Diary, Recards Fileand Time Warrior

Here are descriptions of [ust & few 0! the games

HOUSEBREAK “vou ener g house at night in an attemg’ terob it of maney
and any gold and silvar items you can find. Your object is o claan out the
houss, Inthe dark you must avold bumping into the fumiture, Aftar an imerval of
time an alarm will sound and a short while later the lights will be turned an. A
vicious dog is then releasad and you have to use all your skill and cunning to
avaid getting bitten 25 he chases you around the house, Anyinjuries caused by
the dog:will slow down your escape. The game is played in real ime, has
axcellen| graphics and is vary exciting. A new house is generated each time
the game s played

CORRIDORS OF DOOM! A& dungeons & dragons iype game that is very
addictive. You car naver win this game by chance. A lot depends on
discovering the secrels ol just how yau have to deal with each individual
muonster in the gama. There 15 a kquid which will destray (he Wearewolt — but
which ona? How can you tame the giant spider? Wil you eser learn the sacrel
of how to defeat the Blood Devil? All of the monstaers have reasures for Ihose
who ara both brave and wise enough 1o overcome them, tut to escape alive
you must firs! Gross some very nasty plts, Play It again and again

AMAZING 3D MAZES ‘Wancer ihrough the glant 18x18x18 mazes
collecting treasures, you know where they are, bul how do you get to them?
Extra paints are awarded for finding tha shortest routas. Don't get too frusirated
by apparent dead ends.

3D NOUGHTS & CROSSES Played inside a dxdxd cube, (his is a game for
the intellectual Greal graghics. Il plays a mean game and wins aboul nine Gul
al every len games il plays.

TOWERS OF HANDI Y ou will welcome 1his classical puzzle which is a must
for anyone with a computar. The groblems ditficully depends on how many
disks you use, It might only take you a few minutes with four disks. but with-all
ine it could take al day, Two variations of the game are included. Thera s a
stant display of Hours | Mins : Secs, &0 thal you know how well or how badly
arg doing at any particular stage, If you find you cannol work the problem
| he: computer will show you The snonest possible soutlon,

THE VAULT A high security vault in Oxford. {The game can be changed to
cantre around your own home town} has ten doors, each wit itg own five figura
combination. The cambination of the nina inner doors are known, but anly the
manager knows the combination of the outer door, Unfortunatety the manager
has got himself loc<ed inthe Vault, It is yaur [ob 1o get him out before all the
Creygen is used up. The computar will give you metaphorical clues to how near
you are getting. The Hr a5 which change the combination avery so
s is @ case which really puls your powers of logic

often can prove aprablem
to the test

1ON SIMULATION T

is & game for two players, each
he leader of ane of the : Techno' & 'Primo’, If 12 a baltle fo
/8. Each decade a player must decide variaus things in governing his
he must carefully balance production and lechnology against
mption and populatian. He can either negotiate wilh his opponent o
daclare war on him How aboul sending oul an exploratior garty in search of
new wealth. Only the experignced last very lang

TIME WARRIOR
sent an a mission o rid the Uni
positions in ten diferant ime se

You are an expanenced lime warrior 2nd you have been

sa of iImpasters who have taken up kay
. |n this adventure you will face the
gladiators in Ancient Rome, find yourself in a gun fight in Oid America, help
Hillery climb Everest, joust with the Black knight. It's all to be done in ‘Time
Warrior'

The tull cassetie of 23 programmes 15
sent i you for only £8.95 inclusive.

Please feel frae 10 write of phone for
details of ather programmes.

Trade enguiries welcomed
Telephone John Wilson on 0608 3059
SPARTAN SOFTWARE
(DEPT.CT)
9 Cotswold Terrace,
Chipping Norton,
Oxon.

THE WIZARD'S WARRIORS: A fast moving game
that matches developments in your akcill a5 a player
by becoming increasingly more devious. By offering
to you the full range of options you can choose how
to control your warrior through the maze, A full
implementation of this program enables such feaiures
& a continuous series of sound effecls, arcade quality
graphics, double-point scoring, and-for the very
artful -bonus lives.

Spectrum
£4,95

FORTH: A full implementation, Ideal for writing fast
moving arcade type games. Allows the full eolour and
sound facilities of the Spectrum to be used, Future

Microdrive enhancements will be made available,

Spectrum
14.95

ADVENTURE ONE: Features a save game routine as

the pame can take months to eom}:laie. ZX81 £5,95
‘a remarcably good version....well worth the money.'
wdinclair User...
MAZEMAMN: A fast action m/c gaume that reproduces Spectrum
the spirit of the ariginal. ¥ £4595
¢ .is very nccurate and fast.” .. Which Microf... ZX81£4,45

CHESS 1.4: Ten levels of play with this m/c program.
Good graphic sereen display.
‘In & class of it's own.’

ZX81£5.95
.. Your Camputer...

INVADERS: Very fast m/c action, Includes mystery ~ ZX81 £4.45
ship and increasingly difficull screens.

7 MAES AFALLEN, BOW ST, DYFED, SY24 5BA
24hr Ansaphone 0970 528851
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BBC OWNERS

Why not ccnsider the HOBBIT FLOPPY TAPE SYSTEM far your computer?
lhe HOBBIT gives tou all the tacilities you would expect from a flocppy disc at a fraction of the price

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

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

s Completely automatic — no buttons to press ® Fully built, Eoxed and tested. Just plug in and go

® System can support TWO DRIVES » Connects o user port ® Works on all operating systems
sNo disc interface

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.

A ACORN USER EXHIBITION

. c d l t t- I H t l Hammersmith,
—= Gunard international HoOteél 2525 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 nan-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, Acarn experts to answer your Metropolitan, District and Piccadilly lines.
technical questions, demonstrations and 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 2bout 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

a base available

| Apple I1. u

Obase is a new dat

for the IBM PC an

can instrucl the computer to accept
only certain data in certain tields
dlfld You Cdl

ced i
1w |

entered is

L
way, it is ¢
actually ‘corr
they happen
many {ypes ol cneous entrie
‘beeps’ its warning and then points
out your errcr ‘rrm will be
ed, for example, L[ vou omit
'malion 1
n optionally sel
nclusion in your

; are formatted in
up 1o
noe

retusing

ar

number.
any r".m for

orts. Hepor
.Jllllllll allowine
on a single line
defined the reports you want,
base keeps the designs for tut
reterence and use, Qbase is

r

200 spaces
vou have

=

Lure

;,Lpunu
busine:

ig £139 plus
etails can be
obtain rvi rom & Pam
nputers, New Hall H n.—"}. Road,
ndale, Lancashire BR4 6]G

| HEAR YOU

a range of home
tor the

i'r”

Aud liogenic
apy tion ~ui'v.c1r—-

navea

VIC-20. Six programs have been
introduced: Car Costs, a program
to aid in the monitoring of

automaobile ar under five
insurance,

5, maintenance and

Luan Analyser, which is
two programs to analyse all types
of loans; Home [y Y, a
package enabling the listing and
cataloguing of possessions and

| lec g Decigion Maker which
allows users lo take decisions

based On as many as
lactors; Household g
providing all the basic funztions
required to praduce a thorough
accounting of a tamily's firances;
and Home Cllice, a word
processor and a data base
and retrieval system. Each
individual program, complete with
comprehensive and easy-to-tollow
documentation, costs £14.95 with
the exceplion of Home Otf ce

storage

which costs £12.95. All are
available tfrom Audiogenic or via

iealer network
at PO Box 88,

lhe nationwid
Ludiogenic
Reading, Be:

TYPE CASTING

.\llqu-; id i
‘amateur’ ’r»; |‘-.I‘f
Microtype Ty

or Learning f ‘as} }
Th., 0-311-.'.-&11_.- uses ’rhe Sharp MZ

ncludes exercises from
raw-Hill bock Typ

v A, Drummond and
jlord, Microtype
-”,I.,: s on
ng the
7-80A to
|.|]lJ‘.-5|'|r at L]:J(}(] :']!i[J .'.‘ti[]
d at £34 50 plus VAT you
can get more ]"T”Tm'ihf)' from
Kuma Computer YE.; k Hoad,
Mat -.Jr‘.'.hfmd, I or you can

IT FIGURES

lcResult is now available for the
f._.".eru:Jc:-:lc.- 64. As you may have
guessed this is a spreadsheet; it
works to a three dimensional
format, :‘._.'"J|I|Vlrll the creation of
uts, the extension of data
handling and the addition o
pages \.-'h le displaying an
mw rview I| -] .ﬂm[k 11§
omple h‘ y compatible wita files
Lurn the CBM HJ... ()
version, CaleResult [ealur
facilities as horizontal and vertical
a = lithng, windeow familities,
&6 werful edilin g fun s and full
graphics oulpul cap
CalcResult costs £94 and
available m Kobra Micre
Marketing, Duramark House,
Road, Henley-on-Thames,

GY IPF

s such

Farm

14

GOING IT ALONE V¥

slo Software is a specialist house
dealing in cassette programs for
Sharp MZ-80K and MZ-BOA

the S
only, and although t

machines
have been supplying software
through outsice marketing
companies for over a year they
E.I.'l\rrk 'ac \_.ljll‘r 161 LJ ;_il;||| L
directly to the end user by
'."_-,JL.'UIILE."'U and matl order. Some of
| fer include
ST-mouse
14.95)

18y

.ll,| Lol |||| 8

of Karnak 4

Tur”ﬂ 8§

Fie '|H'H'1 |I|

Park (£7.9¢

Ace Racer Five

L4<r"1r- (%4 N'\ lln"
7.95), Mine d (£4,95),

and Snaker
5), educ ial programs like
a maths frainer (14 25)
packa qe—f‘ like f"i: Base
(L |4‘-3' b cal: |l»‘l4'|l-.z-

D¢ sduced so il }”ru want o krlrrw

|..|f ou r|1!\r (%7

ana

more So ||"'r”
Malwvern | John’s,
Worcester ring them on

0905-424152.

OPEN WIDE

Jaws Revenge ls a somewhat gory
all-action game where, under the

Jc‘WS 15

T:l-:'l'\.?E-Z"IS alrecilon,
altempling to eat e
:!ir_1:'.l including je

swimmers,
and the unsus
achieving this

\zards,

g player h T
thour 1|| there are

~ecti

S0TNEe Ne

COMPUTING TODAY AUGUST 1983



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

3o 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. [ suppose you'll have
to buy your own tirst-aid kits but
don't let that put you off! Jaws
Revenge is available from Work
Force at 140 Wilsden Avenue,
Luton, Bedfordshire, 'phone
number 0582-454456, or from their
narmal retail ocutlets.

TAXING TASK

Microtax, which consists of a set of
programs on tape or dise and
supporting manual, is claimed to
be the first comprehensive sasy-to-
use microcomputer systern for

% —

completing those tax returns for
last year's income, that ominously
drop through your letterbox when
you're least expecting it.
Developed by two tax consultants,
Micratax can he used an most
popular micros (48K ZX
Spectrum, VIC-20 with 16K RAM
pack, Commodore 64, Commodore
PET 4000 series (disc or tape),
Dragon 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
GU21 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 1), 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 seccnds away. Suitable for the
16K or 48K Spectrum, 1Q)} 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 the program consists of
jokes, puns, riddles and
nonsense, interspersed with
graphic displays to dazzle and
amaze, and it runs for over 60
minutes. Again suitable ior the 16K
or 48K ZX Spectrum Joker costs
£5.78,

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 selt-
adhesive labels on a role are also
available for £5.75.

All of these products are
available from Flowchart Limited,
62 High Street, [rthlingborough,
Northamptonghire NN9 STN and
the prices guoted include VAT and
postage

BRIEFING

The first Griffin 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
HAQ 1HJ or ring 01-987 3344,

The first batch of Oric’s
specially commissioned software is
now available from dealers: Orie
Multigames, a set of five games
({£7.95) Oric Flight, a:rcraft
landing simulation (£7.95), Zodiae,
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 £177,95 including the manual,

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

Data Design is a new data
base management system tor the
IBM PC. Your data base is
structured into a colleation of
tables which you defire, and you
can consiruct one or more
input/output forms. These display
ferms 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 €]1G,

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 Inveicing, Purchase Ledger,
Batch Invoicing, Nominal Ledger
and Payroll. Prices for each
module range from £150-£350 and
you can get more details from
Triumph Adler Limited, 27
Goswell Road, London EC1 or
‘phone 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 etficient 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

Wabash Datalife MNashua
B" DISKETTES

Single Side/Sing e Density 20.00 27.60 20.80
Single Side/Double Density 24,00 26.10 22.10
Double Side/Single Density 25.00 31.00 =
Deuble Side/Double Density 30.00 31.00 23.40
514" DISKETTES

Single Side/Single Density 17.50 19.70 15.60
Single Side/Double Density 20.00 19.70 16.90
Double Side/Double Density 21.50 28.50 19.50
Single Sidae/Quad Density 27.00 25.80 24.70
Double Side/Quad Density 32.00 36.00 26.00

Al prices per box of 10 disks, exclusive of VAT (15%)
and carriage (E1 per box). Prices correct al time of
going to press. Cash with Order/Trade accounts
only. Please contact us for Quantity Discounts
{5 + boxes).

We stock the full range of Wabash, Verbatim and
Nashua diskettes, Ribbons for most grinters and
other products for Mini, Micro and W.P. systems

CONWAY COMPUTER

SERVICES LTD.

39 Conway Road, London N153BEB 01-8001796
Mail Order Only

LevelL 9 Computme's
areat ADVENTURE games)
"A MINOR MIRACLE OF PROGRAMMNG
- Rpvlar Computing Weekly; are now
avoilople §or 32K (or btaitr) versions

of 7 pepular micros

ATARI 4oofsoe  BRC
COMMODORE 64 LYNX
NASCOM SPECTRUM

16

—Happy
Memories

Part type 1off 25-99 100 up
4116 200rs a0 Bl 78
4118 250ns 70 53 &0
4816 100ns tor BBC comp 2.20 1 !J:': .1'85
4164 200ns 356 142
2114 200ns Low power 1.00 .90

a5 B0

2114 450ns Low power
4118 250ns

6116 150ns CMOS
2708 450ns

2716 450ns 5 volt
2716 450ns three rail
2732 450ns Intel type

340

764 250ns
ZBOA-GPL £3.85 ZEOA-PIO €299 o A
B522FlA  E370 7002 A-D F460 £2.75
BELSI20 €220 7805 rag a0 S0

Low profile 1C sockets:
Pre '8 14 16 18 20 22 24 28 40
Pence 9 10 11 14 15 18 19 25 33

Soft-sectored floppy discs per 10 in plastic library case;
Sinch 3550 £17.00 5 inch 530D £18:25 5 inch DSR0 £21.00
5 inch D500 £26.38
8 inch 55D0D £23 65

B inch 5850 £18.25 B inch DSDD £2550
74LS serles TTL, large stocks at low prices with DIY discounts
starting at & mix of just 25 piecas. Write or ‘phane for [
Please add 50p post & packing to orders under £15 and VAT to
lotal, Access & Visa welcome, 24hr service on (054 422) 618,
Government & Educational orders welcome, £15 minimum
Trade accounts operated, ‘phone or write for details

Happy Memories (CT), Gladestry, Kington,
k Herefordshire. HR5 3NY. Tel: (054 422) 618 or 628

ATARI400/800 BBC COMMODORE 64
LYNX NASCOM SPECTRUM 380Z

GIANT ADVENTURE GAMES
1) COLOSSAL ADVENTURE: The classic mainlrame game "Adventure”
with all the original treasures & creatures + 70 extra rmoms,
2) ADVENTURE QUEST: Through forest, desert, mountains, caves, water,
fire, moorland and swamp on an epic quest vs Tyranny,

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

Ewvery Level 9 adventure has over 200 individually described locations and is
packed with puzrzles - a game can easily take months to complete. Only
sophisticated compression techniques can squeaze so much in! Each game
needs 32K and costs £8.90

@ X:XY ForTH, FORTH TOOLKIT

'rg FORTH" iuns on 18K or 32K BBC Level 8 Comouting are pleased to
micros and costs £15. It announce a vew toolkit for
* followa the FORTH-78 STANDARD *'r q FORTH" on 32K BOG micros,

and has fig-FORTH tacilities; It costs only £10 and adds the follow-

* provides 260 FORTH words; ing facilities to FORTH:

* |5 Infinitely extensible; + & 6502 assembler, providing

+ has a lull-screen editor; machine-code within FORTH;

* allows full use of the M.O.S; * turtle graphics, giving you

+ permits use of all graphic modes, easy-to-use colour graphics; M
avan 0-2 | ustl); * decompiler routines, allowing the

* provides recursion easily; varsatile examination of vour

* runs fasterthan BBC BASIC; compiled FORTH Programs;

* needs no added hardware,; * the full double-number set;

* includes a 70 page technical * an axampla FORTH program: and

demonstiations of graphics;
ather useful routines,

manual and a summary card;
has hundreds of usars.

@ nascom

Extension Basie ... £15/E30 ROM Missile Defence . . mfc.g £7.80

Adds 30 new keywaords to BASIC SuperGulp .......... ... 8b,g £4.90

Compresslon Assembler2 ... £12 S5-games cassette ... misc E6.80
Small Source + high speed {FLALL RANGE |N CATALOGUE)

ALL PRICES INCLUDE P & P AND VAT, All programs ane in stock and will be Sank within
2 days of raceipt. Pleasa send order or SAE for catalogue, describing your micro, to:

LEVEL 9 COMPUTING

Dept © , 220 Hughenden Road, High Wycomba, Bucks. HP13 SPG

ASteroms ... ..
Galaxy Invaders ..
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TORCH Computers

£-B0 Disc Pack for the BBC Microcomputer ............... EB97.00
This unil connecls to the BBC Micro in the same way as a normal
aisc drive, but as well as offering a dual 2 * 400K disc drive for use
under BBC BASIC or other languages il provides the option of
using the wide range ot CP /M software available for business and
data processing applications. The firmware suppied with the
machine allaws switching between BASIC and CPN, a powerful
operaling system developed from CP/M 2.2,

In addition to the disc pack a second processor is supplied This is
a Z-80A with its own 64K RAM card, communicaling with the
65024 in the BBC computer through the ‘Tube' Typically the
speed of execution of programs under the twin-processor systam
'5 Increased by up to 50% compared with a conventional single

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

i) e g e g o | TR (T £3200.00
WORDSTAR WORD PROCESSOR SUPPLIED FREE UF CHARGE
This is an extension of the BBC microcomputer/ Torch disc pack
system, available in a single unit. The computer contains a BBC-
based peripheral pr sor connected to the main Z-80 computer,
a dual 2 % 400K disc drive as described above, a high resalulion (80
character] colour manitor and a complete British Telecom
approved 1200 bard modem. It is the anly microcomouter which
has been granted permission for direct connection to the Public
Switched Telephore MNetwork both in the UK and the United
States

The TORCH can communicate either directly with another TORCH
or with virtually any other type of computer via Prestelor BT Gald

Using the Gataway lacility of Prestel it is possible for the TORCH to
access vast amounts of information stored by privata organisa-
lions on public database systems. The Mailbox facilily of Prastel
also allows the use of electranic mail,

TORCH CH240/10 As above but with a 10 MB hard dise drive

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

SIR COMPUTERS LTD —

Agents for Acorn, BBC and TORCH Computers

SIR Computers Ltd., 91 Whitchurch Road, Cardiff.

OTHER COMPUTERS

bars for fhe
{E41). ZX printe
£1043 (£16
16K ram p

‘olls
£x8

ST 49 has baan rep

g i
PHO £282

upply imerfaces o

accessores 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 other computars and disc drives and £4.50 on other printers) and

the 15% VAT, The bracketed prices are European export prices and include Insured

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

Denmark, Spain and italy. Mo YAT should be added 1o Mtport prices. We are THE

leading compuler export speclalists. Official UK crodit orders welcome from
governmenl laboralories and educational establishments,
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BBC Microcomputers

o a el e e e I el £360.00
hModel B with disc intertace. ..ot i £508.00
o el T T e R e S Y £110.00
Upgrade of BBC Modal A 10 B......vcveremniimmmiarmseiines £90.00

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

PERIPHERALS

Seikosha GP TO0A BIMER. ...ttt senisanrsssmiessiseeiines R229.00
Shirwa CP-80 printer., ..., £389.00
BHS0N FIC-BD - pAnbEE. o it s i s A TOIDG
Juki 6100 dailsywheel prinler .................................... Only £470.00
Sanyo high resclution black/green monitor.. L £95.00
Kaga Vision | eclour monitor ... £299.00
Microvilec colour MO ...t rremserees .. £E110.00
LVL/Acorn disc drives

g 10, R AR R || T |
TEAC disc drives

2 % 100K . £399.00
O e T, .. ET12.00

SOFTWARE

We currently haold in stock software from over twenty different software
houses, We are always extending the range of programs offered — please
telaphone for datalls of our currant range

Dalivery by Interink of any hardwara tem .......... v skreenree s T0U00

ALL PRICES ARE INCLUSIVE OF VAT

Telephone: (0222) 21341

DONTMISSTHIS
INCREDIBLE OFFER!

e —

' YES, 50 GAMES!

FOR YOUR MICRO

MAZE EATEH

oneassette forall
the following:

GALALTIC ATTACK

BFACE WiESD

LUNSA LANDER

PLASMA B T

HTARTRES

LE]! LAakikG
RES

SPELCTRLM
IZX87 LYNX

DRABDN
ATARI YK=Y

@hoopie
IB[B[C T
ORIC1

A -.--:‘---_---------------h-
SUPPLY CASSETTE 50 FOR

| enclose cheque/F.O.

Name __
Address

CARDIFF
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BACKGAMMON

Now you can indulge in this cut-and-thrust pastime
without lasing either vour shirt, or your pride, when
the dice are against you. The ZX81 may not have the
charisma and sex appeal of Omar Shariff 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 documented with hints tor converting
it to other machines; and remember that a copy of CT
costs an awful lot less than a backgammeon board!

DRAGON CHARACTER DEFINER

Take the drudgery out of redesigning your character
set on the Dragon 32 L“y running our utility pregram in
the September CT. A large eight-by-eight grid
correspondirg to a character block is displayed on
screen, and you use a joysfick 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

At the end of 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
v, a course of instruction on the subject of their
'\ choice, and because the shop uses a system of
computer-aided teaching you can work at
your own pace and without any inhibitions
\ about locking stupid in front of a human
tutor. The editor went along to the
N opemng to try out a lew packages,
\ and reveals all abcut his job skills!

%‘b

SOFTWARE PROTECTION

Gone are the days of cutlass and grappling irons:
today's pirates make use of cassetie recorders, EFROM
copiers and sophisticated programming techniques to
plunder helpless software compar.ies becalmed in a
sea of confusing legislation. Over-the-top imagery
apart, toftware piracy is a major problem facing
commercial programmers and the ill-gotten gains
amount to milliens of pounds, Nezt month's CT
examines the scale of the problem and some of the
measuras that are being taken to combat the thefts.

Articles described here are In an advanced state of preparation
but circumstances may dictate changes to the final contents.

i .90
N @f o
)
k% % ‘V@ N
\ O %\\
18 N\ \
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BBC Microcomputer System

[:SI0YIFOR RELIABILITY

DRAGON
32

u »é&;’yﬁ.}g% :

A powerful compuler specially de»lgnaﬂ for the ran‘-ll',-
and sl business use. [T has 32K RAM

Microgoflt extended colour basic, high rém‘;luNm
colour graphics. 9 colours 256% 182, Centranig
paralel printer imerlace, prolessional keyboarg and
live octaves of souna

g;FIC%AL
MECROCOMFUTER

BBC Microcomputer System

This 15 the Dt microco! UF PRI 0 the rnark
K oraton. I L

DRAGON 32 with Cass Lead . €165 + VAT = E189.75

keybodard, namal axpa

:::_T]n.')..‘:l capable ol expanding Alo & small Business DRAGON JOYSTICKS (Pairy. £17.25 + VAT = £19.95

compter EPSON FXBX: 80 coaumn 180 CPS, nesral, il 1 PRINTER CABLE 1 =

ESLC u:?d%cms 18 Mu:ilE- '_h!‘@l + VAT = £398.00 ;m_""'_:_“ﬁ:k 256 e Gelinabile CRATACArE, CapaISEpt, Bubserpd, 11 A large rar?qe of Soltware i5 avilgue‘:ﬂwaﬂﬁﬁ
1Brlace - 1 Sian 1 e ¥ T Py

BBC 100K Digk Dr : &1 ) : ;QTI- :;gg % ine) ﬂ-."ar?-ggv::w, .r;mﬁp::':;f.:r%f.f,m:f; ;?ff Please send S.AE. for details

BBC oK L:::a sk Ij-n,u_s 2889 + VAT = £803.85 I‘Ll"‘ Ll L] s =

Torch Light Pen for BBC Wicro £B5 + VAT = ETA.T5 FASRLVIN T RAGRND SEIKOSHA

ch BOOK Dual Cisk Derve + 280 F 1 K AN !P!BN RKBD: &0 coumn 130 CPS

PN Ope Sys 5 s } i
peacttd O LY ind ] DOT MATRIX
s 5 1+ T=
Parale! Printer :'.ml:l?- B0 4 :: = E:ig{; £250 « VAT = £207 8% pnlNTEHS
WITH

= 1 @09 Iraciee leed, up 1o 1%
!image orbbng, foe da dnri

E410 + VAT = E481.88
EBE 4 VAT = EE3.26

HIGH-RES
GRAPHICS

APADOA: B0 cotrnn 30 CPS [l Acdressabie Aiws graphics, 10

wide adjusiabie tracior feed T % 5 peint matne, Cenlrofe paralkal

nlgface

ASLO0A PRICE C160 VAT = 18438
28 & WAT

100% BBC COMPATIBLE
MITSUBISHI SLIMLINE DISK DRIVES

Deuble: gided, coubla gensily, 80 TRWs, suppled o a
spacially igre case g BBC  microcompiar
carmplate with cables, ulidas das ad user guide

Single 400K Drive (239 + VAT = £274.85

Dual BO0K By {449 + VAT = B518.35 GUAHANTEED LOWEST PRICES FRICTION FEED ADAFTOR
Single 400K switchanle 400 240 4 VAT = £288.85 We guarznies 1hat aur prices are |he lowest on the ..Q’mh'"r];;“‘:l". .;J.a::- ::I';Ilzll::wl

markel. I you can Nind any itemn advertised and in
stack a1 less than our price we will matcn 1hat price

STAR DP

wa'e lor BBC, Please send

double wioth prinfirg. 8 =
RS2 jménial) moraco
GP-250 PRICE

NEW ARRIVALS

@ Shinwa CPE0 Printer, Centronio Parallel imerface
coge compalibke with Epson MXBO0, Proe E268 4 VAT

Wi slock 8 large selesiion o
A

TORCH Z80 DISC PACK
FOR BBC MICRO

his ingludes DUAL (BDGK) ¢ drives, G445 RAM ZED 2na

P Bof CRN compatible cperaiing sysiem JCPN) This £308.35
enabies you 16 use & ranga of BHER eES Soltwarg @ Juki Daisy Whee! Printer wiln Cenronic Parala
and ather programming languages s BS PASCAL Interface. Price 388 + VAT = £424.35

BCPL, FORTRAMN
ANQUBDES ArE T

SP and COBOL (Plagse nofe - (nams
Eluded in the prcal

# Four Calour Printer
Centronic Parallel interiace, supplied with ten

SPECIAL OFFER: Torch 280 Dise Jack + Disk Interface pens
Kil T BB Wi 799 + VAT = E910.85 i
Torch ZB0 Disc Pack P78 + VAT = EBST.00 Price .....o.oonciiin0 £13040 + VAT = £149.95

Torgh Lignt Pen for BEG LE5 + VAT = ET4.T5

PLEASE PHOMNE FOR FURTHER DETAILS ON
THESE ITEMS

CASIO POCKET COMPUTERS

COMPLETE WORD PROCESSOR
FOR ONLY £1,009 + VAT

This package consisle of BBC Microcompuler, View
Fro 400K Digk Drive, Hygh Resolulich Green
Monitar, isy Whel Printer and all |heg necessary
cdables dand doowimenlal

PRt Eeed o
Rosnders. 2 3 oy
NICE, Sub ST Gupbr 50
ard norizonial tan
b, Dck space

I
nghl margns sol gx

STAR DFEI0 1107 Carnagn 87
gF‘LL, AL r‘|"",L

ETEE « VAT = E308.35

TIED = WAT = E424.35
FS0 + VAT = EEY .80

CASIO FX-B02P: Pocker compuler wih goiondsg Temetion
and buslin mini computer, uSes BASH squage 1568
program staps OWERATY seyboard, 12 chsi Gaplay
FXECaF

QUR SPECIAL PACKAGE r‘t »‘1
BRICE 1

CASIO FX-N00: Fockel compuiar with scientile

BASIC Lings 1668 program stegs, OWERTY keyooard
|2 char. Gaplay
FyrooP £

CASIO PB-100: Pockel computar. BASKC languepe, Sdd
program sleps (expandatie 1668 Stepst OWERTY keyboand
12 char. dsplay

£34 T4 - VAT = £30.95
+ Adapled lor FXTO0 & PR

e Rtz Bl + VAT =T18.96
ter For FE70D and PEOD
FP-12 Prica
FR-B02P Scientific caxculator with 512 program "ICD' an::ldd
This microcompuler s based on TMES9900 emories. Price £39 - VAT = £44.85

16 bat
microprocessor, It Includes 16K RAM, 18 colour high
resolution grephic (182 « 2 .E_. The screan display s
choractery, 24 Wnos THBASIC, Full sizs keyboard, For
Sollware thars are aboul 1000 Programs lo choose from.
Thara are a lot of peripherals avallable o.g. Disk Drlvu.
Disk Interlace, Speech Synihasizer, Exira RAM.

PC-1251

Additlonal Languages (PASCAL, TI-LOGO,

GREEN MOMITORS 12 manitrE win ASSEMBLER} COMPUTER
CDIKRAS Ao AN I ‘ Landl £130.40 + VAT = £149.05 WITH

Th MHZ Barcwidth High Resol, E8T q 608 + VAT X

15 MHZ Bandwidth Normal Hesciutior 60 + 4 it e \l'bili = E:::E PRINTER

= AT

COLOUR MONiTORS MICROVITEC AGE nput me B u:-l.l ‘:ﬂ:g A'ND MICHU
normal et A% unad wiln BEC computer CASSETTE
cabinet = 2145 95
Cub Macrow E208 + VAT = E2T4.A3 L

-« + VAT

SANYO AGH

Mew pockel compuler with 24K Byles System ROM. 4K

M — ¥ (233 + VAT =
SCMTAN — normal 823 *ﬂ?4 = HAM, BASIC LANGUAGE. 24 charactar lgud orysia: dispay,
SCMIAM — medium rescsdion 600 Dots. £339 + VAT = are oflical dealers ]l_-:u BHC Microcomputer ?-'.ﬂurn' Y-‘::m;'ﬂlu?..J"TCL’J&iLL..iiT"..,EE:JE.” IkLevE;I:
EI89 BE i ompiiars, Texag Instiuments Home . b : Ty
o B SlorRaE.  bal N
SCM14H — High resolulion 8 T478 + WAT = i . YE Dala Business Computers and Toreh gu‘;é,l?’el'n ,,F:,‘,I:lm,_“ﬁ:.qELJ:m MpRnimiion casyene

E5650.85

Akhter Instruments Ltd.

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

PC-I281 & CE-125 L1695 + VAT = £E188,00

DHDERING INFORMATION:
3 which accompiny & chiegue. cash of poslal orders are TAARIAGE
W nnlr; Please make chegues and postal orders payatie to "AKHTER
MEMTS". A carrage charge of 3% o Mvace |o1al is applicable to
pnd ACUESS orders \We accept official ceders from
Educalional eslabhshmanls We accepl YAT FREE EXPORT
JEthE of wiite [0 chack ahippeng cost.

HOURS: MON-FRI Bam-B., i, SAT 10 am-2pm.
We welcome callers, no parking problems.
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COMPUTER/ROBOTICS
TRAINING

FULL TIME COLLEGE COURSES

15 MONTHS
TEC Certificate in Computing Technology

6 MONTHS
TEC Higher Certificate in Computing Technology

{Shortened ccurses can be arranged for applicants with
previous knowledge)

SUBJECTS: Foundation Electronics, Digital Techniques
Microelectronics. Microprocessors, Microcomputer based
systems, Industtial Robotics, Hands-on Machine code and
|—-l|1_4|| Level programming, Faull diagnosis and ATE, plus in
course project work
MEXT 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

glectranics and computing engineering technicians and

college lecturers wishing to update. (TEC approved at level [V)
PROSPECTUS FROM:

EDUCATIONAL, SPECTACULAR AND LOTS OF FUN
— SEND SAE FOR FULL DESCRIPTION & DETAILS OF

LONDON ELECTRONICS COLLEGE (Dept C5) SPECTRUM APPLICATION SOFTWARE.

This great program is available now for £11.95 (VAT and P+P
20 Penywern Road Earls Court, London SW5 98U included). Access & Barclaycard welcome. Dealer enquiries invited.

Tel: 01-373 8721 KUMA COMPUTERS LTD., 11 York Road, Maidenhead, Berks.
Telephane: (0628) 30822 Telex: 849462

SHARP " BBC' “SHARP " BBC * SHARP * BBC " SHARP "

SPACE ADVENTURE FOR
SHARP MZ-80K & BBC B

PLANETFALL — approximately 25K
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Series: Interrupts 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 going to
T describe the implementation

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

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

Te ebtain 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 en a NASCOM 2 under
the NAS-5YS 3 monitor. A Hex
dump o this version is included at
the end of this article.

ZAP THAT ALIEN

The game, called 'Startighters’, is
a space war type game. The screen
is a ‘window’ on space, arcund
which you ean ‘fly' by using the
four cursor control keys. Three
alien spacecratt can be seen
through the 'window’, one of which
is under the control of the other
player. This ship is called the
'flagship’, the other two are decoys
and move around at random. All
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three ships look identical, but only
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 ]'TI}'IE'III'JI'I 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 firng

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 at
any time, This is done by
manouevering the satellite under
the 'sights’, where it will
automatically ‘lock on'. Onee you
are 'locked on' to the satellite you
cannot move away urtil 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,
you will be destroyed!

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

1. The number of timzs 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 thatl an alien
spacecralt has been hit, or a
warning that you have been hil

SUB SPACE

In overview, the game consists of a
number of 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:

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

2. A routine to fire the photon
cannons and detect a hit on an

alien. | 2
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Series: Interrupts made simple

A1 @018 Fs ED-BE 3E 18 ED 47 JE CF DI 04
D3 @we E BY DI Bs 3E YF D3 Ba 3BE BL D3 B4
&6 AF B2 42 1D 32 45 1D 3B BC FF EF 53 04
46 4% 47 48 G4 a5 B2 NBE 2 2D 20 28 43 &F
7 6% 67 68 74 28 28 4% 2Y 28 41 ZE 40 JE
6F 738 73 2@ 31 39 3B 32 B0 8D 8a N2 &5 40
aly 63 28 74 aF 2B W% 24 &l S22 b4 Y 67 4B
S FAAl B 2B 41 2B V2 64 &) 60 W8 Fa 49

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

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

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

6. A routine to control the 1E80 &0 &5 2C 20 64 75 41 AC BD BA FE F3 6% 72 20 73
‘flagships’ movements. 1B 70 A1 &3 &4 20 77 61 72 20 &7 &) 6D &% 25 0D 8D
7. A routine to control the decoy LHAE BA BB 11 D6 B LD &8 19 EF 44 65 &3 6% 44 4% 20
ships movements. TREG 77 49 74 68 20 79 oF 75 72 20 &F 70 78 6F AE 65
LECEH GE 74 20 77 68 &Y 43 &8 20 47 61 60 &1 &5 74 69

1. Flying around in space. 1BDE 43 BD BA 45 AD VB &9 72 4T 20 79 4F TS 2B 77 &9
Flying around in space is achieved LHED 73 60 2 74 6F 20 Y5 65 T2 74 HF 40 FEH AE 49 45
by moving the stars, aliens and re- IPFW 72 DE 20 59 AF 75 20 4D 75 73 74 20 20 6F 46 8D
arming satellite, one screen LLEEB BA 63 &F 75 72 73 45 20 208 45 41 43 68 DO 43 48
location in the direction 118 &F AF 73 &% 28 &1 20 44 A9 &6 66 &% 72 68 AE 74
appropriate to the cursor key 1126 28 4% &b 7B 6% 72 &5 2E @D 8D B8 54 68 45 20 74
pressed. For example, if the left LLEB 77 AF 20 4% AD 7O 6% 72 65 73 28 &l 7R oab 28 2D
cursor key was pressed then 1140 @D Bh GA 20 20 20 2B 31 2E 20 G4 68 66 20 41 6C
everything must be moved to the LLEE 44 45 62 : : ah 2
right. Similarly, if the up cursor 11660 &6C &% 7§ HH &4
key was pressed then everything LLZe 20 52 A9 72 20
must be moved down, 1180 5% 79 73 b
The current position of the 1196 23 18 FC 2 72 20
stars, aliens and satellite are stored L1AE 79 AF 7H 70 o
as 16-bit screen addresses, the 1183 &0 780 A% 75 Flo 39
aliens and satellite in two byte LA0E 28 1F AR G5B AL
variables and the stars in a two 1108 &% 41 73 ge 10
byte by 20 element array. These 11E8 ES 3E 80 A o |
variables are read and updaled by LD &% 2@ 77 %1 B
the four 'movement’ routines, one L HEE 16 3E 65 Bt EE
for each cursor key. 1218 &40 20 EE 1B 1Y
The 'movement’ routines all L9290 54 BD 0D 1t
perform similar functions: 1230 Be 18 DR 28 FR
1248 3E @6 D3 CHo2F

1. Read the current positions of 19%0 OB 2F CR 50 G
stars, aliens and satellite. TOAE HH 19 90 @E 14
2. Erase the siars, aliens and 1270 BE 5F 21 ED 5F
satellite by writing the 'space’ 12680 Eé6 BE 16 2Bk
character at their current 1298 1D 11 72D i L T
positions. 1260 B4 22 36 @7 A2
3. Calculate new positions for the 19RE 30 LD 3E : : 18 ED 53
stars, aliens and satellite. 1206 2E 1D 3E 4% 32 3@ Q0 AF 32 2F 8C 3E 45 32 2E @0
4. Update the current position DB F7 OED B1O19 Ch BB 1A oD aF 19 D A8 L8 FR

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

o CDoAC 14 GO 22 15 CD F4 1La 3A 38 1D FE
ED AF DF &2 FE L4 Oa 52 13 FE 12 A AY 13
1 = 13 CA Al 14 FE 14 CA 1E 14 FE 28 CA' 13 13 18
e A 13LM (o F ﬁﬁ 231D YR @8 28 DR 34 A2 1D FE @8 28 g1 FD

In addition, the new position }?' 1390 21 3IF IC CH 22 19 3E o1 32 32 10 21 EO 12 ES 03
3?}?\}; ?ﬁrsésréeeile?i ti? ﬁeai lihl‘tgnaiifg 1430 22 15 11 51 4B a& 14 LD 68 e 3B 2@, 27 28 7E FE
: ' i : o "D OSE 19 13 18 EY 28 34

Fosﬂion is rev;a]cuiated te position [:E! 11! :T; :“L_: Tg 1“ L; ]”L;l ls: W? I:L:
it at the opposite edge of the SRR 1D YT BN SR D oDlde 19 1

;ﬁ?ﬁgnfg?ltlﬁélghégi gﬁgthe 1378 %31 17 CD 46 |9 22 3 10 28 Sk 1D 70 BS 28 80 LD

: : 1380 4C 19 CD 91 17 CD 46 19 22 3E 1D 2A 34 1D CD 4C
ﬁz*fél'tiﬁéeoﬁﬁi;ﬁ Sﬁealrf_thﬁgve 1390 19 CD 91 17 3E BF 77 22 34 1D CD &F 19 C3 E@ 12
et haleiomd Beerins S 1348 DS 11 2E 0@ AF ED 52 D1 €9 11 &1 1B 86 14 CD 50
ignored and their ‘clo positions are 1epp driat el 44 oh TR PR A LS LA AR OE 2k 77 €D
AT LU ts wemsnn i T o s 1300 58 19 13 18 E9 24 39 1D CD 4C 19 CD 7E 17 CD 46
ever going off screen. (We 1308 19 22 39 1D 3E 6C D3 B4 3E 04 D3 04 24 3C 1D 7C
discovered that if they are allowed 13E® BS 28 BC GD 4C 17 CR 7E 17 €D A4 19 22 4C 1D 24
to go off screen and 'wander 13F@ 3E 1D 7C BS 28 @C CD 4C 1% CD ZE 17 CD 446 19 22
through space’, it is very easy to 1480 3E 1D 26 34 1D CD 4C 19 CD 7F 17 3E OF 77 22 34
Yo’ therh Dottt 1410 1D CD 6F 19 03 E@ 12 DS 11 26 88 19 DI C9 11 14

For additional 'realism’, an 14260 GO CD A8 1% 11 %1 18 G4 14 CD %@ 19 XE 2 77 DS
auito key repeat facility will allov 1430 11 48 @0 AF ED %2 D1 7E FE 98 CC 99 14 1B 3E 2F

you 10iimee REbind by elding the 1448 77 €D S8 19 13 10 E2 24 39 1D CDH 40 19 CD 8% 17
cursor contro) keys down, vather 1450 Ch 46 19 22 39 1D 3E Ok DI 04 3E B3 D3 04 24 3C
than having to press the keys for 1468 10 70 BS 28 8C CD 48 19 CD 8% 17 Ch 46 19 22 30
every mave. Fortunately, the NAS- 1478 1D 26 3E 1D 70 BS 28 OC CD 4C 19 CD 85 17 CD 46
SYS 3 monitor on the NASCOM 1480 19 22 3E 1D A 34 1D CD 4C 19 CD 85 17 3E OF 77

R S e e e
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MICRO INTERRUPTIONS

already has this facility. Non
NASCOM users can, of course,
write their own auto key repeat
routines, i required,

2. Firing the photon cannons
There are two photen cannons, and
they are angled so taat their
‘shells’ coincide uncer the centre
of the 'sights’. From first being
tired, to the point wnere they
coincide each 'shell cocupies
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 cannons (ie firing or not) 18
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 rot '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 hilt’ 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 be 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
tellows:

Maove ta the left — 0OA Hex
Mowve to the right — 0C Hex
Move up — 09 Hex
Mowve down — OB Hex
Hit en the other player — OF Hex

The direction information is sent

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

player’ information is sent during
the photon cannen routine, if the
'flagship’ has been hit.
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T E s T
—-
1920 F1 C9 F& C5 DS ES FD 46 @@ FD 23 FD 6F 0@ FD 23 4. Receiving information from the
1938 FD M DF SF 70 FF 20 7D FE 88 20 DS : other player.
1748 EA Cl F1 C9 F&H 3 6 77 F1 09 Because there is a four-bit twist in
1RER FS 1A 1A 47 FL g9 F% 7D £80 13 the cable connecting the two
1960 8 ES BB 18 FD 1B 746 B3 28 &4 i machines, the data is received
1970 3E Y LF BA 32 A3 A% 30 32 9F B9 reversed from that shown above.
1980 09 | D% ES 21 BE B8 S 98 64 D b For example, a move to the left is
1998 21 Bé TE 77 23 18 FC 2L 40 BB 11 40 BO @¢ received as AQ Hex, and a move to
L9an @B 77 19 18 FC 20 79 @8 86 0D 77 1% 16 FC the right is received as CO Hex. In
19E0 3E @A BY 3C 32 39 B8 U 32 BA BE SC 32 19 each case the high bit is set, and
19cA @ C1 F1 C% F5 G5 D5 EY : Al this causes the PIO, which has
19h8 D Bé 2E 3E 8B 77 23 18 been programmed lo look for this
LYE@ D C9 FS C5 DS ES @6 8D 1) b bit set, to generate an interrupt.
19F0 19 - 3E 2@ 77 23 18 FA C1 13 16 )¢ When the interrupt has been
1ABA CD E1 DI C1 F1 09 F5 5 DS ES 51 18 acknowledged, the interrupt
10160 14 50 19 3 2E 77 13 1@ F7 E1 D1 C1 F1 C9 Y service routine vall be called.
1AZE G5 5 11 FS 1B @6 @5 3E 80 CD %0 1% 77 13 10 The interrugt service routine
1A30 F9 21 6B L0 CD 22 19 11 F5 1B @6 B5 3E 28 CD tests the received data to see if it is
LAAE S8 1Y F7 13 16 F% 3E P4 32 EX @y 32 E6 8% 1l %3 direction information (ie, not code
1ASE 1B B4 €4 ZE DL D 5B 1% 77 13 16 F? 11 9B 1B @b OF Hex). I it is, then it is stored in
1060 @7 3E E@ CD 50 19 77 13 10 F9 11 A9 1B 846 26 3E the 'alien direction’ variable and a
1478 2E CD 50 19 77 13 16 F9 FD 21 7F 1C CD 2 2 ‘return from interrupt’ is executed.
1ABE E4 19 CD B8 14 CD &6F 19 El DL 01 F1 G9 If it is code OF Hex (ie hit code
16498 DE B4 Eé6 78 FE 78 C2 @6 1B CD Cé 19 FD received), then the routine which
1AAE CD 22 19 11 2C 81 €D &6 19 oD E4 19 CD draws the missile strike flash, is
1ABR 6F 19 A 43 1D Cé BA 32 43 1D CD B3 17 called and the ‘'hit on yourself’
1ACH 21 CA @B 22 29 OC EF 4D &9 73 73 6% 6C variable is incremented. If this
1ADD 6D 7B €1 63 74 21 20 20 20 20 20 20 20 20 variable reaches the value 10
186G &9 76 20 73 74 &1 74 7% 73 20 2D 20 4F decimal, then the game is over and
1AFB &1 74 &9 &4F &E &1 &0 8@ 131 DG B% CD 68 you have lost, otherwise a 'return
1BEE 1D B3 DY UE ED 4D GE 2F G 2F CB 2F G from interrupt’ is executed.
1E1@ 32 3B 10 DY 08 FE ED 4D 84 DE E@ F2 EA4 b
1B20 BB 48 S0 C6 52 48 82 50 98 5C €6 E4 EF =4 E 5. Controlling the re-arming
LEZG 48 62 77 70 44 Sk BB 67 BE 1L OB 26 OB A B satellite. AW,
1BAE DA PE GA A4 BA SF BA 43 0A 20 Ba 22 BA EL B9 EL The re-arming satellite is unable to
1E%E B9 4F W8 6B BB 76 P8 D6 BB Bl @8 El 08 S8 0y &8 move under its own power, so the
LHSB B9 9D 69 DI @Gy F1 @9 1F 84 27 A 43 0A BB GA 09 only way the satsllite can move, is
LE70 A EB BA 4F OB 6D OB 61 PR 4E @8 OB 08 CE 0B 0B when any of the cursor keys are
LEHE 6% 4B 0% BE 09 CR 0Y OB 66 4B BA B3 BA CB @A B pressed, and the four movement
1B90 BE 4B UE E1 A% AL B9 A4 09 DE B89 DE @9 E3 @9 9F routines already take care of this
13/ B9 A2 69 A4 B9 20 BA 22 0A 20 B9 22 @9 E1 @8 IF for us. = .
TEED @9 24 09 DE BE 28 A% SF W9 LG 09 57 09 63 09 &9 All the re-arming routine
LECO @9 6B 69 9D B9 YA @Y A3 B9 A7 B9 DB @9 DY B9 ES e e e
TEDE B9 E7 09 EA B9 10 GA 19 BA 24 BA 26 BA SE BA 50 pOS}hon_ O{\t}:lehbdltﬁullte to see it it is
LEER BA 64 06 67 BA 6C BA Al WA 9E BA YB DA 96 WA A5 under the ‘sights’. Since the .
LEF® 0A EB 8A E9 PA EA 0% E1l B89 E2 B9 A1 @9 21 BA 4F movement routines can change this
1606 BB E4 BA 29 89 71 @A 97 @9 CE @8 B6 BB 38 OB 4F pos-‘}"“dea%h time the md’“{?"? -
1010 08 25 09 AA BA 73 BY 17 OA CF BA 77 BB AF 0B 17 pEm e }: S o
1C26 04 CF BA 73 B9 4F @8 Ad WA AF 88 CF @A 17 BA 73 m““dalﬁf -e‘.'a]‘*‘ Sa0L Ume
1638 W9 77 BB 17 BA CF BA 25 BY 73 09 4F B8 AA DA 10 e i
1048 28 @1 20 B0 20 84 260 B8 20 61 20 00 20 B4 26 8 i ‘fhf;?]'en;e e e
1C5@ 260 B1 20 AC 29 B4 20 B8 20 91 20 L0 20 P4 29 68 ;I‘I% i s '?gt:.l?"ns' '
1060 BF A B2 @5 @3 12 86 Al B4 12 @3 24 B4 54 B3 76 ; : )
1070 P2 14 8% 18 O4 32 83 45 En 12 A2 44 01 BS B4 14 ]Tmfd‘a,te”* U,th]_e?"‘f?eba_ﬂ_a;;s_sat
LCHE FF @1 FF @4 FF 81 FF 84 FF 81 FF B4 FF @1 FF 04 Erelilrtc_; é\-};;ﬁ;ﬁh i g{:oﬁ]lterrum
1098 FF A1 FF B4 FF @1 FF B4 FF 02 FF 05 FF B2 FF 65 weticll s et A LIS
LCAB FF @3 FF B6 FF B3 FF @6 40 S0 81 5@ 00 S0 v4 50 st et
LCEG BB S0 91 S0 BC S8 B4 50 B8 50 01 50 80 B9 84 50 et B il n i this locked
LCCH B8 S8 B1 50 6C 50 64 G0 08 56 01 50 6C S50 64 50 e ate W Acintas ariableid
1CDE BE 50 A1 S8 BC 56 B4 S8 08 S50 01 50 00 S0 04 50 ool tod. Wiy this oeutiies
1CES B8 58 91 50 6C 50 04 50 08 50 81 50 BC 50 04 50 Sty
1CFB B8 S0 91 %6 PC S0 B4 58 08 S8 B1 S8 BL 50 va LB renadts eembiete and seversl
1DBE 68 5B 61 56 BC S0 @04 50 08 FF @Y FF @6 FF 8B FF inkepse i :
1D18 AC FF 8B FF BA FF BY FF BB FF 87 FF 06 FF 85 FF :
1h2@ B4 FF A3 FF 82 FF @1 FF 01 02 @88 64 62 oF 35 . - bRt
1D36 67 OF 98 0D DO 00 00 AP 0V V0 VO 06 B0 A0 AR A [ll'dgh{f S il tsatine pusnolac
1D4@ 70 Be A0 BB 06 B0 BE BE O DO 00 B0 HE B Ve B 5 Tho s aittert vadables origing)
The complete listing for Starfighter in Z-80 Hex format. value is restored.
3. The ‘number of photons'’

For those who don't have the time to type in all this code, the program variable is set to 20 decimal.
is available in NASCOM 2 (CUTS) format at 300 baud from ASP Software | 4. The satellite is moved, one
for £5,99. Orders tc ASP Software at 145 Charing Cross Road, London screen location, in a ‘random’
WO 2H OEE marked "Starfighter”. direction.

e e— T ——————— =T —— 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 of selecting at random,
one of four pessible directions of
movement. This has been
implemented on the NASCOM, by
loading the accumulator with the
contertts of the refresh register,
and then using anly the low two
bits, Unfortunately for us, the low
hit of the Z-B0 relrech register is
always 0. To overcome this, the
contents of the accumulator are
shifted one bit to the right. The
accumulator is then incremented
by one, lor reasons which will
beccme apparent later, to give a
range of values between 1 and 4.
value is:

The effect of each
1 — Move up

2 — Move lell

3 — Move down

4 — Move right

The satellite is now moved, cne
screen location, in the direction
appropriate to the .contents of the
vdridblu. This is done by calling a
set of 'universal move routines,
which test the value in the
noﬂnmula.{: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 sarlier)

Non-Z-80 users could achieve

the same etfect by reading a table
which contains the digits | to 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 satellite will
move,

6. Controlling the ‘flagship’.

As we have seen, the 'flagship’ is
under the ocontrol o the other
player, and we can tell in which
direction he has meved, by
reading the ‘alien direction’
variable, This variable will contain
gither the [,i|-::_:||.f; (S 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 Do not move ‘flagship’
o1 Move " 8 ip

02 Mow ' lalt

0z Mowve llagship’ down
4 — Mowve ‘flagship’ right

The 'flagship’ is now moved, one

soreen IULd“[:“, in the direct

FT.C R PC B2

-r||q'- ers! A real time, dua)

appropriate to the contents of the
variable. This is done by calling
the ‘universal move' routines,
unless the va is 0, in whic
the ‘flagship’ is not moved at all.
Just as in lhu Our' movement
rautines, ‘flagship’ is tested to
ee il its new position is off the
ru n, If'it is, then
31 1% .l']“(':'J:fI
position is re-used
At the end of the ‘flagship’
routine the alien direction’

ind its old

variable is set to 0, so that it no
further directions are received
from the other player, the flagship’

will remain stationary. EKU—[ ot
when eny of the cursor keys are
pressed, l_:f course).
7. Controlling the decoy aliens.
Thare are two dect ayby aliens,
although you can have as many as
you like, and they serve no
purpose ll;ur than to cause
contu:
[r1 ] cm’r",- routine, which

called each time round the main
|(.r‘-[;, moveas each IJf the d(.h‘.-l.-‘y’
aliens (n 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 defeal
purpose! Instead a counter, which
has an initial value of 150, is
decremented each time the routine
is called, and the decoys are only
moved when this counter reaches
ZETO.

When it is time to move I|
decoys, one of the four
directions of movement is chose
at random, for each of fhez 2Covs
They are then moved, one
location, in their resoective
directions

The ‘random’
direction is implemented in the
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
p]-m::i[:ln again, as cescribed
garlier.

To prevent the decoys trom
going off screen, the new po:
of each alien is tested to see if i
has gone off screen. I it has llu 91
the new posilion is ignored, and
the old position is re-used.

As we mentioned earlier, it a
decoy nll[‘rl ig hit, t 1
flagged’ so that it is not redrawn

their

15

creer

choice ol

{.'rl

until the 1ship’ has been hit
. & that the
is set to( if it

trwn hit thing that

acoy routine =3 18 to test
Hm pohniun:. of decoy aliens. Ii
either, or both, them have been

1 they are

‘flagged’ as hit, th
iqnored.

DELVING DEEPER

There are, of a whole host
of 'lower level .mh.-)_|||nn:
as the 'universal move routines’,
and routines to cutpul the scores
etc, which have not been
described because of
lirmitations ol nol
Editor is choosing lo gnore this
feeble atternpt at a pun!). The
roulines which we have :
however, form the ‘gut:
and with the descriptions ot th
programining the use of
interrupts, which we described last
month, they should give you a fair
idea of how to go about writing this
sort of game for yoursell

To show you how much more
exciting this sort of game can be,
we have reproduced a Hex dump of
our versicn of the game, which
runs on a NASCOM 2 under NAS-
SYS 3. {Incidentally, if you
connect a small 8 ohm spe: 1|-'r'r'
across the tape LED you will finc
that our version alse has some
limited sound effects!)

ourse,

garne,
s PIO)

"||I||
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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
iputer ownars, There would
appear to be two main schools of
thought, those who believe in
purchasing one of the piggy-back
bhoards 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 second
course lace a number of practical
prablems. [f
taster speed it is not possible to
load programs saved at the
original, slower speed and if the
peed is changed aller loading al
the original speed the program is
likely to crash when switching
takes place,
The solution which is

described here iz, | would suggest

e

tke micro is set for the

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

MZ-80K.
CLOCK THAT

Saarp generate their clock from an
8 MHz crystal which is divided by
a 74L.593; pin B gives t
2 MHz which then goes off to
disappear into the bowels of the
gubbins. Al pin 9a 4 Mhz oulput
can be obtained though this pin
was not used in the original Sharp
design.

It will be necessary to cut the
track where it leaves the 74L593
(129}, Care is needed here and |
shouid not need to remind the
reader that any guarantee might
well be invalidated by perferming
this minor piece of surgery. Nor
should it be attempted by the

28

inexperienced or those of nervous
disposition.

A length of thin, Hexible wire
is connected tc pin 8, a second
length, preferably of a different
colour to pin 9and a third to the
other side of the cut track. Joining
the pin 8 and cul-track wire should
restore all as before and a quick
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 operating
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. The Z-80A is a direct
replacement for the Z-80 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 14-£5 which is not
encugh to deter the enthusiast or
require a secord martgage )

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 eyele goes
low which reduces the possibility
of crashing programs. Switching
can be done while running a
program, indication ol clock speed
is clearly displayed and at switch-
on, the computer comes lo life in
the original way as the makers
intended. This is a great advantage
it 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
Imm copper strip-board
(Vercboard) makes a neat job and
provided good construction
practice iz follcwed no problems
should be encountered.

The switching circuit of the
741500 is quite conventional. The
741.573 acts as a standard JK {lip
flop with CLR ted to the RESET
line. The problem of [alse
triggering on a non negative cycle
was solved by using the 741574 as
a one shot pulse circuit which
delivers its one pulse when and
only when the switch is pressed
and this is timed to fit into the
computer's normal timing.

The switch should be of the
momentary action type which is
normally connected to Ve and
grounded when the change over is
regquired. The pulse so delivered
flips the JK and so on via the
T4L500's to the micro’s main timing
cireuit,

The bi-coloared LED indicator
is something of a luxury as a
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simpler system could be easily
designed but this circuit has one
particular advantage in that it does
ensure the computer always comes
up al 2 MHz from cold as
previously described when the LED
cshows green turning red to

indicale 4 MHz

SHARP SPEED UP

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 valuab.e
improvement to thie already
excellent micro

A WORD OF WARNING

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

This circuit switches the clock from one speed to the other

l.lﬂ
’;DI

L

n
8L

Akl
4
PR
e

1

a
§ 242 'i'i“

[

JALET4
ererd
BW1; AS 339.-229 SPDT BIASED TO +
AE
PN
A MiHg —————
2 MMz
e| ] ||| mT
; 12
i Pz 1M T (R TESE] F—r—
-3 |

i

TALEDO

I wT4LETR

2 M "n'f‘.«?'i. ﬁm'
o
Vee |0uD
BT T
TALET D 4 (]
AL san " v

< w BCTA4L
il i

BUSICALS — another spreadsheet!

BUSIWRITER — word processing

P.S. WE ALSO SELL GAMES

understand it. BUSIZALS will allow you to juggle figures to your heart's content
need, BUSICALC costs £39 on tape, 4050 on disk, and s also available for PET anc VIC (with 18K expansion)

look at BUSIWRITER. it allows you to writa, edit, format and print your text
BUSIWRITER on disk for just £39, or in a carlridge for £49 Both versions will save text to disk or to tape

MIKRO — 6502 assembler & mopitor

SERIOUS 64 PROGRAMS

We don't believe that the 64 is just a games machine,
and here’s the software to prove it!

Al last there's a spreadsheet program that's so simple, you won't need a degree in Computing 1o
- gnd wan't confuse with clever functions that you don't

fywou don't need the ultimate sophistication of VIZAWRITE (EB9 — disk only), vou cught to fake a
and will even perform simple calculatons! You can buy

VICTREE — programming ald Add over 40 commands (o Basic including advanced toolkit functions and Basic 4 style commands
The VICTREE module costs £65 including 2 comprenansive 100 page manual,

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 reassemble it at lightning spead (about 20
seconds for 2K of machine code!) The MIKRO cartridge costs £50

We put the colour and excitement into ocur games, not our adverts. All our arcade car
machine code with “ull calour and sound: already available are TANK ATAK, MANGROWVZ, KAKTUS and STIX (simifar to QI and by the
time you read this we should have CRAZY KONG reacy, Allcost just £8 each on 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 7SJ, England
Telephone: 01-861 1166

185 are in
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INTEREST FREE GREDI

@LOW COST
DAISYWHEEL PRINTER

@®MICROPROCESSOR ELECTRONICS
@ SERIAL, PARALLEL or IEEE INTERFACE

SMITH-CORONA" TPl

This top quality microcomputer daisywheel printer can be
yours for an initial payment of £100.75 followed by twelve equal
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 MZB80 £65

Educational discounts. Official orders accepted.

= Further information please

=== —="°¢: Name _
Technicare Products Limited | Address
Freepost |
Evesham, Wercestershire WR11 4BR
Tel (0386) 41484/41587 Telex 334421 |
| Tel No

My Computer is
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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.

he Drageon 32 computer is one
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 dise 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
conlinues to be, so successful

A HYBRID COMPUTER

As a product specitication, the
Dragon 32 already existed 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 arcund the same
basic set of parts. The Tandy
product, in this country at least,
received very liltle attention, partly
as a result of its different approach
and partly because of its high
price, On the other hand the
Dragon 32 was very attractively
priced, and despile a briel
hiceough when Mettoy scld oft
their holding in the company and
the high rate of sales forced a
move to new and kigger premises,
the systermn has always been
available, Dragoen's shift from a
mail-order marketing philesophy to

a direct High Street sell through
retail cutlets like Boets and Laskys
has also made the product much
more accessible, in that it can be
tried kelore you buy it. The odd
specification has not, apparently,
gaused any problems tc the
company, although a lack ol
software in the early days was
noticeable,

The reason that | call the
specification 'odd’ is not that it is a
technizally flawed machine, but
that it uses an unfamiliar CPU and
a version of BASIC which is only
seen cn one other computer,
Tandy's Color Computer. The
Drageon 32 is based around
Motorola's second generation eight-
bit processor, the 6809, Very few
compeénies in the UK have made
any real use of this CP1I, which is
a pity in many ways as it has a 1o
of support in the States. Primari.y
produced as a direct competitor to
Zilog's Z80, the 6808 is fully
compatible with the much
underrated 5-50 bus system and
the excellent FLEX Disc Operating
Systern. In theory, at least, thers
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 discs down to speech
synthesisers. But, curicusly, no
such move has yet taken place.
Even as this review was being
compiled it was announced thatl the
arrival of Dragen 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 lor their hardware
designs. However, the first thing
that should be sald about the
product is that their lack of
pedigree in the hardware world
certainly dossn't show; the disc
drive and controller 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 £99 493
on its own or £299.95 with a 100K
disc drive. This is then connected
by a single 34-way ribbon cable to
the drive itself, a Canon unit
housed in a neat white casing
along with its own power supply.

Installation is, to 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 ke a second
socket at the disc end whereas the
cable iz 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 demaonstration
disc tell you everything you want
to know about the OS5 and how to
uge it. You even ge: hardware
notes so that you cculd connect
your own drives to the contraller
— it happily supports 8" and 5% "
drives in a wide variety of densities
from 100K to 400K, as well as the
Bata 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 it steals only 1.8K of
user BAM for the file bulfers: a
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Review: Premier Publications Disc Drive
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DELTA for use with the FIND
command — 1e 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 bark of the manual is given
over to explanations on how to copy
your cassette-based programs onto
discs, and there would appear fo
be no problem 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, so some
conversion may be necessary.
Premier also point out that you
sannot copy cartridges onth diso as
the controller lives, both physically
and address-wise, in the same
space, and there wculd be no

point as cartridges are faster than
discs anyway!

The final portion of DELTA is
given over to {ile handling and in
this respect both serial and random
access data files ars 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 requirement 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 CLOGSE 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 convinee you that
Premier meant business with their
DELTA system, they also allow you
to create an ‘executive’

file on disc, Effectively this means
that you can make a self-
demonstrating system by handing
control of your Dragon 32 te an
‘invisible' typist; al the commands
are saved on a disc file which the
computer treats as direct inputs
from the keyboard. You could, for
example, get the Lle 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
combined with the BOOT
command which specifies a file lo
be automatically RUN when the
disc is booted or selected by the
syslerr. :

To help the first time disc user
cope with all the above commands
and their various cptions,
Premier’'s manual provides not cnly
a clear and concise description of
each but alsc offers many short
routings to let you try them out,
The demo disc contains a pair of
simple programs 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 mistakes in
the examples, other than those that
Premier themselves had spotted
and provided on an errata sheet! If
only certain other DOS manuals
were as goud

THE LAST WORD

In conclusion it seems only lair to
remark on the one or two
shortcomings of the system, having
praised it so highly up to now. Nene
of these points really constitutes a
major problem; maybe they could
be cleared up on a second issue ul
the ROMs. The criticisms are that

the wild card facility has not been

implemented where it is mosl
needed, ie in the COPY and KILL
nptions; SAVE should check first
belore overwriting &n existing file;
and finally, that CREATE limits the
flexibility 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 that the
Cancn drives don't eject their
discs. | have never liked machines

‘that use them, the Adler

Alphatronic lor example, for the
simple reason that it is possible to
forget that there is a disc in there,
and attempts fo stull a second disc
in always seem to meet with
dizasters of major proportions, In
fairness, however, the drives do
seem robust and never gave a
moment's trouble during the review
periad,

Overall, then, a totally
excellent offering tor Dragon 32
users that delivers exactly what it
offers and would meet virtually all
the reguirements of any user of the
system that | can poessibly imagine
If vou don't want ths 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 oiler a
FLEX.compalible system together
with the software to run on il

BASIC keywords

Table 1. The DELTA command set.

LOAD  SAVE RUN CHAIN APPEND LOADM SAVEM RUNM

System keywords

DIR INIT CONFIG KILL ASSIGN VERIFY SELECT COPY BACKUP
Data and file keywords

CREATE  FLUSH CPEN CLESE FILES

END # DM # IMPUT # PRINT w FIND # EOF RESTCRE #
Executive keywords

oo BUILD BEXOT
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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

CLWVYD PERSCONAL

PUT YOUR

COMPUTERS

Unit 19, Daniel Owen Precinct, Mold, CH7 1AP.

Telephone: Mold 56842 ' e ; YOUR
400 inc BASIC £149.95p e i « =+ MACHINE
810 DISC DRIVE £299. i Pl mad o
AT AR' 800 £299. R
410 CASSETTE REC £45 CONTROL MACHINES, ROBOTS,
VIC STARTER PACK £139.99p FACTORY OR HOME
ORIC 1 48K £1 69 95p Hawve you ever wanted your MICRO 1o control a machine for you, or
= manage your house? |f so, the MDR 'MICROCOMPUTER CONTROL
Phone Orders Welcome on 0352-56842 INTERFACE' will _qwe; you |5r:|_a;:;:d cha_nne:rsqgh?_gl PUT B8A @ 250
P kaai ! volis) and switch sensing 4
Orders ovefsftggeﬂ &Plj:-asclaz]?,-lr&g Fﬁ]?:kgging FREE e o o Rotan W RY e E A BB and
- - S 7 ] IEEE . @lowing expansion up to more than channals
NEXT DAY DELIVERY AVAILABLE Please ring for details: Supplied complete with connecting cables, full data and guarantee’
[l?l"lil:lose (éh%q:.lefp.j?. for £m_ from £12.54 per channel. Complete preprogrammed systems of
Or please aebll my AcCcess 0,

individual components available Write or phone for details

T S0 ) 5 T o O D R S i

M D R (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. [1 it is too simple and
straighttorward, it will lack excite-
ment. A scary element is desirahble.
but contusion is to be avoided.
because it can be really frightening.
CUne way of aveiding contusion is to
provide signpests 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 Sord M5 is a typical
Japanese product — '

well conceiv-
ed, nicely made, and provided with
totally inadequate documentation —
so that the signposts and nolices are
missing, and confusion is more than
just possible, The machine has many
_['_IIT‘” l"?:!l“‘}(_j |l:'t,'|||,l res 'J\"h].','"l are 4a
delight to explore for those who
know how to find 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 c
1ange its ROM, or more acci

zl .
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 stan
dard. This leaves cut the fixed ROM
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
-.'I'\-'c'l'.idJ.Ju-::I either from Sord or an in-
dependent source, and then it will
be possible io the machine

without risk of coentusion. Even
without thal, the M5 is a real fun

machine,

SETTING UP

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

tlap at the back ol the keyboard,
which exposes an area of bright
vellow 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 eyed dubicus-
ly, but proved to be more effective
than some similar arrangements.

The separate power pack is
guite sizeable, about 8" long and
2Y2 " square, and it is provided with
a switch and a mains plug. As the
plug is of the small two-pin variety,
an adaptor 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 ohm coax and 300
ohm twin feeders. The only way of
connecting up the television set was
via a pair ol spade terminations,
which is convenient in America, but
not in this country. The manual ex-
plained that ‘antsnna converters are
commercially available’. Not at
seven on a Monday evening, they
aren't!

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

The cassette leads also cauzed a
minor query, because the diagram
just showed three plugs, without
saying which was which. The motor
control was obvious, 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 set asids
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. Tha power warning
light stays out, Oh, dear . Ah, we
haven't plugged in the ROM pack.
Perhaps Yes, the light now
comes on, The tixed HOM is
evidently not usable on its own.

After some fiddling with the
television sel tuning, a nice steady
picture was obtained. It was rather
wide in relation toits height, with an
aspect ratio of about 1.8 to
whereas the overall screen has a
ratio of 1.3 or thereabouts, but most
of the available width was used. The
'black’ was a slightly reddish dark
brown, quite easy on the eyes, and
the lcherwq was subdued, being of
ticially 'grey’.

DEMONSTRATION

[t seemed sensible to begin by runn-
ing the demc tape, which started
with a 'TV adjustment program’,
This was a little werrying, as the ac-
companying text advised the user to
change the receiver settings, which
might upset anyone wanting fo
watch Dallas later in Pho 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 effect was resttul,
More saturation might have been
obtained by adjus:ment, but wasn't
really necessary.

An instruction was displayed
that any key should be pressed, but
that merely cycled through the col-
our patterns agair. and again. The

manual said ‘'press Shift and
Return’, which again did nothinc
The inspiration to try Shift and Heset
provided the solution.,

A distinct metallic click was
noted as the tape restarled, in-
dicating that there should be no
trouble over tape recorder polanty.
Transistor switches only work one
way, bul 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

case, producing its sound via the TV

set loudspeaker, which is much
more ettective

Scme days later, it was
discovered by accident that the

joypads will weork with this game.
The only reference to the use of
joypads in the manual was a state.
ment that they would net 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 irP 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 Reset, raising talse hopes, It
was also labelled Halt, and when
pressed with Shift it stopped pre-
gram action, but it seemed to do
nothing else. At least there’s a
switch on the power unit, No need to
go lo the wall sockel when things go
haywire.

Just below Reset were Return
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 a line
premalurely, but no doubt that snag
woule disappear with practice. The
two main Shift keys flank the bottom
row of the QWERTY layout,

To the left are two more shift
keys, Function and Contral. The ac-
tions available through use of the
Control key are manifold. It is pessi
ble tomove the curser up, down, left
and right, wilh wraparound in all
directions, The whele display can
be moved in the same way, but
anything lJJL-dEJLt.:iI"IIIlJ past the
edge is lost. Therp are also several

be dsam.:r"lhuc.i l.au':r

The function key works in two
wavys. Used with the '1' key, it selects
‘typewriter shift’, with capitals ob-
tained in Shift, while with '2' it
selects the reverse mode, With '3, it

‘tact pressing Control.

B jorpud. Shades of Mattal?

calls up graphics, a ditferent set be-
ing given with and without Shilt

With some of the other keys,
Function provides single-key word
entry, though all werds can be typed
out in full if that is preferred. There
are 22 valid combinations, bul
although RENUM, MOVE and BYE
are marked on the keys, they have
no ettect, Ancther disappointment
The lettering of these legends is
very small and diffizulf to read, and
the text which is generated does not
include the aces needed to
separate one word from another, but
the facility was nevertheless found
usetul,

With 48 keys and multiple
shifts, the keyboard can generate a
wide range of codes, but there are a
number of codes which are not
covered, these mostly being inter
national characters

On the whole, the keyboard was
awarded a pass mark. The sheer
versatility can cause contusion. In
tending to input 'FOR’, you press F
and what you think is the Function
key. The whole display shifts one
place right, because you were in

That is j

one example of the oddities that can
CCCUT.

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

There a nicely-timed
automatic repeat action, and a nasty
little beep as you press each keu

Fortunately, the TV set had a mute
contral to shut off the sound

THE EDITOR

The editor finally confirmed
cions that there was something
familiar about the M5, As long-term
readers of Computing Today may be

suspi
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Review: Sord M5

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 keyboard
shows strong similarities, and the
editor is almost identical with the
ocne Paul Grimshaw designed some
time ago for his Sorcerer Toolkit,
This similarity to the Sorcerer may
have helped us to become used to
the M5, since the familiar features
locked more friendly.

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

The systern has advantages and
disadvantages. It is beautifully sim-
ple to use, except that you may find
the cursor sittirg in the middle of a
listing after a correction has been
made, and you need to use clear
screen for furthsr commands. Not to
worry, Control X will clear the line
from the curso: onwards. [t 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 another escape route
through the use of Contrel V, as will
become evident in discussion of the
display.

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

THE DISPLAY

The information about the display
given in the manual is rather cur-
sory, but one reaseon lor that could
be the sheer complexity of the
system. A tull description would
double the size of the book, and
maybe more. What follows Hhas

largely been figured out by in-
vestigation and experiment, If it in-
cludes any misinterpretations,
apologies are offered, but most of
the points stated have been proved
in practice.

The system, like that of the
Sorcerer, is basically of the low
resolution type, with teatures that
allow at least a simulation of high
resclution, For the main display
screens, a character code is stored
for each character position, and this
is used to lock up a set of pattern
byes determining the shape of the
character, The patterns can be
changed by the user,

At switch-on, the screer. offers
32 colurnns 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 enough left spare for
colour control. The =zcreen is in
white (more correctly grey] on
black.

The smaller storage area need-
ed tor 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
(the top left-hand corner of the
screen is character '0). Thereare 15
colours, including black, grey and
white, and also a 'no colour’ setting,
which appears to be tranaparent.

Control R sets up GIl mode,
and here the fun really begins. The
32.column display iz still present,
bu: it now has company; a totally in-
dependent screen which may be
populaled with ‘sprites’. These can
be copied from standard characters
or modified characters, and up te 32
sprites can co-exist. Their size can
be changed. MAG O gives the nor-
mal single character. MAG 1
doubles the width and height of the
sprite. MAG 2 gives a large, com-
posite sprite built up from four
characters at normal size. MAG 3
doubles the size of these four
characters. These size variations at-
tect all visible sprites, _

The shape and colour of a

character having been delined by
the SCOD and SCOL 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 thal can be put in the
same horizontal .ine (four enly). The
sprite can thereafter be moved to a
new position, or taken olf screen, to
be brought back later it 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
sereen to be protected, and the rest
can be scrolled Ireely in any direc-
tion.

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

Oh, ves, and there's yet another
mode, though its utility seems
limited. It is =zalled Multicolour
mode, and it allows quarter blocks
of colour to be set up by character
inputs. We were unable to deduce
the relationship between code and
colour, and the relationship
changes from lire to line, sc all that
can be said is that the elfect is very
pretty, but not of cbvious utility.

[ 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 systermn may reguire scme
hard thinking, but the sflort is
rewarding,

THE BASIC

An integer BASIC should be fast,
and the benchmark figures are con-
tirmation of this. Limitation to whole
numbers 1n the + 32767 range may
irk some maths hutfs, and they will
miss the trig and log tunetions, but
real mathematicians will realise that
there are usually waye round these
missing functiens, BASIC [ is in-
tended for beginners, and should be
assessed in that light. Anocther ROM
pack is available for those who want

M
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tloating paint and all the trimmings
[t seems reasonable to compare
BASIC | with the old 8K Microsoft
BASIC supplied with the Sorcerer
as prime equipment. BASIC | saves
a lot ol space by discarding the
floating point routines and the more
esoteric mathematica. functions, but
it also lacks ON . . GOTO and EN
Cn 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. PRINT CUHRSOR (ie
PRINT AT} is proviced, and some
minor functions like TIME, which
returns the number of seconds since
swiich-on. It implements AUTO, but
not RENUMBER, and covers some
error-check functions, Mone ot these
were in the BK Micresoft,
Balancing gains .:agaiusl losses,
it must be concluded that the inter-
preter must be rather was steful of the
available space. However, a detail-
ed examinaticn of the coding would
be needed to confirm that. The main
point is that the interpreter works,
subject to a lew minor bugs. The er-
ror system is not entirely error-ifree,
sometimes reporting a line number
aifter a direct command error, while
FRE consistently reports that 256
bytes of memeory have been used,
however large the program, and
gives wvery dubious figures lor
memory still free,
So BASIC [ might be described
as adequate but not brilliant. I
serves its p urpose, and serves ii
quite well, but oughi to be able
achieve a little more, which Wf}Uld
make it very satisfactory.
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The BASIC | BOM pack is sup-
plied as standard, but other packs
are available as extras, and will be
covered later on.

SOUND

Aparl from stating that there are
three tone channels, a noise char-
nel and seven special eifecis, the
manual says virtually nothing about
the sound system. Working from
minimal clues, it was eventually
tound that there was a fairly
straightiorward control protecdl.’
Expressing the rules as brietly

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

OUT &32(128 + 32 *8 + B)

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

trolled by

OUT §32.(144 + 32 *A + L)
where D = 0 to 15, O giving max-
imum volume and 15 silence, [f the
channels used are not silenced
before the program ends, they go on

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

single output suffices;

OUT &32 (224 + 4 *E + F)
where E = 0 gives synchronous
noise and E = 1 gives white noise. F
determires the noise lrequency.

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

SORD PLAY

e e i e———— 8 = 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. T he relevant
commandsare SAVE, CLD, VERIFY
and CHAIN, OLD being equivalent
to LOAD, SAVE gives no indica-
tions other than the lerminating
ready, which is reasonable, while
the others display file names as they
are tound, adding an asterisk if the
file is being read. Simple but effec-
tive.

JOYPADS

Finding out how the joypads worked
entailed a frustrating search
through the input ports, which
revealed that port &37 was involved.
Beoth units report to 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. |

1001

1000

Fig. 1. The joypad outpuls,

The 'fire’ buttons generate numbers
as if the keyboard has been used.
The left hand unit generates | or 2,
according to 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. [t seemed a pity
that the relevant data was net in the
manual,

PRINTER

Apart from the problem of getting
hold of the necessary conneclor
(eventually cut down from a larger
model), there was no dilliculty in
getting the printer channel working.,
An adaptor cable was made up to
work with the Epsen MXB0 normally
used with the Sercerer, and after a
couple of false starts 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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SORD PLAY
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Fig. 2 Memory map of the Sord M5.

that with the printer plugged in, the
cassette motor control failed to
work, Presumably a common port is
involved

MEMORY MAP

The main memory begins with 8K of
fixed ROM, from 0000 to LFFF, this
containing keyboard routines and
simnilar faciliies. The ROM pack
runs from 2000 to a maximum of
5FFF, though not all the packs use
the whole 18K,

The GOOC-BFFF area iz reserv-
ed, and HAM begins at 7000, the
main memory confaining only 4K
The BASIC program slorage begins
at 7383, leaving about 3000 loca-
tions free. Fortunately, the BASIC
prograrn is stored in a reasonably
economical way.

A photograph of the promised
expansicn unit suggests that i will
fit into the ROM connector,
presurnably providing a sockel to
accept the ROM in use. This will
allow 4K expansion blocks to be ad-
ded to the criginal EAM.,

The 16K display RAM is not on
the main memory map, but is ac-
cessible by VPEEK and VPOKE. [
was difficult to reconcile a dump cf
this RAM with the diagram in the
Japanese manual, especially as the
allocation of ~available space
changes with different screen
m:)dt?!—“., but there appears to be con-
siderable rocm for expansion of the
display lacilities. A TMS9I1BA
display chip is used, and obtaining
the Texas Instruments aata sheet on
the device stould make life sasier

OTHER ROM PACKS

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

limited by the tact 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
command to other dimensicns Four
columns and 20 lines were
cisplayed. In addition to the usual
facililies there was provisicn tor sor-
tng entries, and for searching for a
particular entry. Full {loating 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 from
search had been omitted from the
translation. Whe would have guess-
ed that it invelved searching tor an
asterisk?

In the absence of a masual, on-

graphic manipulation facilities, and
some other additional kits 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
negative, The interpreter dees not
resirict variable names or array
dimensions. The BASIC is not dil-
ficult to learn rapidly.

On the positive side, the con-
struction 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, o return to 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 obvious,

To reach its full potential, the
M5 must be supported by improved
decumentation, whether this comes
trom Sord ¢r an independent
source, Without that, dealers and
distributors may find themselves in-
undated by gqueries.

CONCLUSION

Thanks are due to Sord Computers
for usetul assistance, and in par-
tioular to Yuki Matsushita, who is

ly a superficial examination of translating the Japanese manuals
BEASIC-G was poseible. Thisisa 16K and preduced some of his dratls to
ROM combining the features of the clear up a few mysteries.
inteqer BASIC with extended
BENCHMARE BM1 BM2 BM3 BEM4 BMS BM6 BM7 BMS Average
TIME 058 292 719 703 7.7 1165 2236 NA 854
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Introduction

One thing's certain about the Sinclair
world - there's never a dull moment.

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

The magazines do a fantastic job
of keeping you up to date with the
input of enthusiasts. Ve 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
intormation —tast. You'll find it here.

This month, we're giving you the
latest information on the recom-
mended retail prices of Sinclair
equipment. They're our prices, and
you may well find things cheaper (or
dearer) in the shops. fthey're
cheaper-terrific! Snap them up.
Note, however, that from us the
ZXB1is down to £39.95.

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

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

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

Nigel Searle.
Managing Director,
Sinclair Research Ltd.

Spectrum-latest recommended
retail prices.

16Kwas £125.00
16K now £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



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-IS-Chess Based on the Cyrus
Program, which won the 2nd European
Microcomputer Chess Championship
and trounced the previously unbeaten

Cray Blitz machine. With B playing levels,

cursor piece-movement, replay and
'take-back’ facilities, plus two-player
option. The 48K versicn 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 of anti
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
creepigst Horace program ever produced!
For 16K or 48K RAM Spectrum.

Computer Scrabble The famous board
game, on-screen —with the whole board
on view! A huge vocabulary of over
11,000 words. Full-size letter tiles, four
skill levels —the highest of which is
virtualy unbeatable. For 1to 4 players.
For 48K RAM Spectrum.

(SCRABELE trademark and copyright hicansad Dy
Sarab ichutzrechie und Handels GmbH - a J W Spaar
and Sons 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 account ng work, produces
Balance Sheets, Profit and Loss informa-
tion and VAT returns. Complete with
User manual. For 48K RAM Spectrum,

order form.



For 16K Sinclair Spectrum owners.

At last-
the chance

ord ‘2?,‘..?. ihe troits cLear ing
LQ‘
fwo of the stunning 48K £ EPE” DODOR
-

programs you can iun on

your upgraded Spectrum.

your Spectrum to 48K!

We promised we'd do it for you. Not just a Spectrum upgrade— which prints out rapidly whatever's on
When the ZX Spectrum was launched, sl your screen. At the old price, thousands
we promised that buyers of the 16K a system opportunity! of ZX users found them exceptional
version would be able to upgrade their The upgrade costs you just £40. value. At the new price, it's crazy to be
machines to 48K. But if you'd like one, we'll also send without one.
MNow, you can, back with your Spectrum a free cassette The upgrade order form (Section C)
Simply fill out the arder form below, —any one of the popular titles listed in below is a convenient way to buy.
enclose it with your 16K Spectrum - Section C below. Just tick on the Section  Upgrade and printer together cost you
carefully packed —and send it off. Ten C order form the one you'd like. (Only less than £80—and if you buy as a pair,
days after we receive it, we'll put it back one per Spectrum upgrade, please ) there's no post or packing to pay.
in the post for you, But more important, why not take Don't forget your free cassette!
It won't be some strange machine. this opportunity to build up your system Post the order form today:.
It wilf be the very one you send tous.We by adding a printer? The price of the ZX
know how attached Spectrum owners Printer recently fell to £39.95, andif you
become to their own machines! haven't bought one yet, surely now's the
But that's not all... time. t's an attractive, useful device,

10-day turnround; £40!

Simply fill in the relevant section(s) on stamp reguired) unless accompanying - I H
the order form below. Please allow 28days 16K Spectrum for upgrade. Credit-card E“ I: E“
for delivery on orders other than Spectrum  holders can order by phone (except for
upgrade, which is a 10-day turn round. Spectrum upgrade), calling 01-200 0200 Z x S ectrum
Orders may be sent FREEPOST (no 24 hours a day. 14-day money-back option.
Sinclair Research Ltd, Stanhope Road, Camberley, Surrey, GU15 3PS, Telephone: (0276) 685311

To Sinclair Research Ltd, FREEPOST, Camberley, Surrey, GU15 3BR. ORDER FORM

Sechon A: hardware purchase Section C: Spectrum upgrade

B Cod “’""Epr"\“ ;';EE“' | am enclosing my 16K ZX Spectrum * Please upgrade 10 48K,
¥ em et I should like my free cassette to be (please tick one cassette only):

;i gpzz::ﬂrmn ?gf g% 1;3 gg [] Games 5 [ Chess [J Flight Simulation [J IncaCurse [ Ship of Doom
P - [ Espionage Isiand (1 VU-3D OJ Collectors' Pack [ Club Record Controller

ZX 81 (including 1 2A Mains Adapto) 1003 39.95 ftom Pri Total

16K RAM pack for ZX81 1010 2995 Gty item PR el

R e AT —— e — Specinum upgrade 6008 4000

ZXB1 c;l;r? sutea?fg;?énﬁ:e:?ombination Spectrum upgrade plus ZX Printer 699 7995

(only re un:rsd if you have an early 1002 7.95 *Ramemeer fo obtan proof of posting from the Fost Office, Otfer appteste Ukanly, TOTAL £

ZX81 with 0.7A Adaptor) [ady ; |

Printer papar {pack of 5—m||3) 1008 1185 t1enclose a cheque/postal order made payable to Sinclair Research Ltd.

Postage and packing: orders under £80 0028 2485 for£ 2

. ordersover £90 0029 TO?ILJ:EE tPlease charge to my Access/Barclaycard/Trustcard account no:

Section B: software purchase T Ls'.)::fr:l?éign:plm ] ) LA el el Sl ERd ) o LT

G22/S: Backgammon E 4021 5895 | Signature | (Please print)
_ G23/SCyrus-ISChess S, L R s e —————d

G24/S:Horace & the Spiders 40zz S~  (Mowvmies | | | | ) |} P} P ] | e

G25/5:Scrabble : 4024 1595 Address Jis] [ |

L1 /S:FORTH i OO 4400 14.95 L s : | | A BECS, Bt R

B6 /S:Small Business Accounts 4605 1295 112 Lo T A ST T Y 2 1t I L] SR

TOTALE L% 500 Tl S O el I T




new Sams

What Do You Do After You Plug It In?

William Barden, Jr.

By the author of six highly popular books including the
Z-80 Microcomputer Handbook, this practical guide gives
advice on how ta maka fil use of your microcomputer
Dwvided mnto threa se
applications/ procedures, the book contains detaled
explanations of computer languages, operating systems
printers, graphics, data communications, storage davices,
voice synthesis, interfacing for raal-time control, and many
other impartant topics,

£9.30 198 pages

What Do You Do
After‘(ou Plug It In?

i01s, hardware, software and

672-22008-3

Computer Communication Techniques
E. G. Brooner and Phil Wells

Topics coverad in this neaw titlein I'||-|‘?.l'ar.‘&5hr.'.r‘g'l'.‘ﬂm‘ wing
include parallel and serial intedacing,
ms, software

packet radio,
lustrate the text

refs anc F rotocols, mode

THE WOR
CONNEC Tlg)N

, time sharing, networks
Line-drawings, tablas and photographs

£13.56 142 pages €72-21998-0

The World Connection

Timothy Orr Knight

Modems and computer communications ara discussed in
this book written by a 16 yvear old who has developad
computar games for saftware companias and had aricles
and programs published in major Amearican journals. The
andline-drawings

£ whichis il tedwith photagraph

laoks at how technical advances, such as slectronic mail
will affect our lives in the future.

£8.45 142 pages 672-22042-3

Using COBOL in an MP/M System

Neil C. Gelb

For anvone wha wants to write COBOL programs for an
MP/ M System (for Z-80 or 8080 microprocessors that use
the MultiProgramming Manitor aparating system), this book
explaing how todasign an ¢ nt systam for MP/M auickly
It includes anexample ma abal program and a detasied
discussion of how that program works in an MP/M system
a5 exed data files,
concurrent file access and other applications,

£11.00 110 pages &72-21936-0

INTERMEDIATE.
APPLE | HTED'E.E;".;E"

all ag programs for malative and in

books

Intermediate- Level Apple |1l Handbook

David L. Heiserman
If vou have already mastared the fundameantals of BASIC
progeamming and want to do marewith your Applathisisthe
book for you. Nearly all canfiguratiors of the App
explained as well as how to combing machin
and BASIC programs, use the Miniassembtar, lea

routines, debug, etc, Low- and high-resolution graphics
examined in detail
£14.40 324 pages G72-218B89-5

Clean Slate Word Processing for the

TRS-80
Henry Melton
Carmmands. examples, hints and shert o
processing using the TR3-B0 are explained i

manual. Clean Slata iz an unusual word processar tha
displays text 1n gither page-farmat or as a continuous text
file. Special characters, TRS-80 graphics, atc
handled, and Clean Slate has a built-in communica
package, The book also provides infarmation on onginal
design and source code so thatyou can implement a custom
varsion of Clean Slate.
£16.26 382 pages

672-220085-9

TRS-80 Color Computer Interfacing,

with Experiments
Andrew C. Staugaard, Jr.

A working knowledge of BASIC and 3 fundamental grasp
of the binary numbear system are the anly requiraments for
undarstanding this new title in the Slacksburg Continuing
Education Saries. Andrew Staugeard explaing tha inner i
structure and operation of the TRS-BD Color Computer, Its
major LSI components and its expansion capabilities
Decoding, three-state buffering and late
as well as digital-to-analog and analog-to-digital
converters, and much maore, Six practical experimants
demonstrate the matenal discussed n the book
£12.70 202 pages 672-21893-3

ng are coverad

Pricas are corract @t Hme of goitg fa grase bot mey be subsecl 1o

ohange

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.

fn_ry_i_l_g_l_]_lﬂ f_l om I[m_:_di-nu l.JUUli.:lh_UJ:lﬂ. L'IJ_IHHUIHI slores and these Sams Buul_(_;: _:!l__u_lt_;_kl'_:il_:b

Mo C

Slicon Centre
Peztmy

Businass s Electronic Machines Furress Computer Services Lid

P Cantle Sraer Edinburgh i Elect

Byieshop Computariand Ld
PO Hos

TRS.
cmnu,:ﬂmr Glos

With Exp.'.r 31 Ments, Huntngdon
T i
Micro-C
Cambsricdgs Comparier Siorm 11-3% Blagrion Raar E
1 Emmanusl Streel Cambin idge wew MR Sirmey L
Migoo-C L
3 2 Wheeler Ga 5
Compsita Ltd et i
Tho B
rd Ml ro-C Tryfun Camputars
10-11 P B2 Migh St
S e
Dawron Migro Canta Miora-P it
Packwort Square 1 King Strest Trvtan Computers
Lrask Hed 59 Mador Sireel
Mowcasile-under-Lyis
Datron Micro ‘-—""Il;" Mid-Shires Computar Canire wattard Tachmicsl Books
88,181 Glossop Foad

8 Mantwic b Rosd 106 51 Alban

Crowe 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 lexcept, of course, the secretary)

ilities of ti mputer complied, and the total sum paid
ng puzzles and in was £2088 60, How mucn was

s, showing that gquite a lo le to spend on the present?”

may be

e cf task. The

1 theory, it would perhaps be

+ the ZX : e to write a very complex

o ) o sion to other prograrm ] mrlm"_,'_‘:i-' the text and

machines should not be too convert it into symbolic form which

difficult, the computer could understand,
‘uzzles and problems are hut that would only sclve part of

5 are

usually posed in text, which the the difficulty. Where 1an
computer does not understand, For mind would see fairly guiczly that

ul_?'l._! on

example; the lem is only so
certain assumptions, and wo
contribute exira conditions based
on general knowledge, '|_|r'-

“Members of the Dooley
5 B ters Club were
lp to their nermal anm
subscription, whicl
the extra to be us

ls less than 14, cn which to approach th g

y buy a human approach ofte

epends on

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 twa, In a broader
sense, primes are odd because

| to exhibit unexpected
tics 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 program shown in Listing
| performs this task. The primes
are set up in an array, the size o
which must be chosen to suit the
amount of memory available.
Setting up the array can take some
time, so it is a good idea to store
the result for future reference, it
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. Y, the next number to ba
tested, is set to 3. Z, the pointer to
the number to be used by the test,
is set to 1. A loop is entered at line
150. P = Y/A(Z), and if Pis 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
essential, but it gives you
something to look 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 ¥ 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.

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

farewell present for the retiring pecial knowledge of a Have been eliminated, leaving only
club secretary, All the members mathematical quirk of some kind, numbers ending in 1, 3, 7, 9.
ER— SEETEE S
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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 inihial flurry
the results are all integral. Does

this suggest a way to determine
primes directly?

Well, no, not really. Put the
lower of the two primes as L and
the difference between the primes
as D and the difference between
the squares is ) *#{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.

308 FOR N=1 TOD 1689
318
320 NEXT N

Listing 3. Prime spiral.

lines 300 and 400 by GOTO.,

18@ DIM A(3408)
118 LET A(1)=2
120 LET X=2

130 LET Y=3

148 LET Z=1

156 LET P=Y/AC(Z)
168 IF INT(F)=F THEN
178

188 LET A(X)=Y
198

200 LET X=X+1
210 LET Y=Y+l
220 GO TOD 14e

GO TO Z21e

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

PRINT TAB 30%((X-2)/46~-INTC((X-2)/6));Y;

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

PRINT (ACN+1)*ACN+1)~A(N)*A(N) ) /29

Listing 2. The difference of prime squares.

498 CLS: INK 7: PAPER 8
418 LET X=128

42080 LET Y=87

438 LET B=1

4480 LET C=8

458 FOR K=1 TO 173 STEP 2
468 FOR L=1 TO K

478 GO SUB 1ep80

488 LET X=X+1

4928 NEXT L

588 FOR L=1 TO K

518 GO SuB 10988

528 LET Y=Y+]

538 NEXT L

348 FOR L=1 TO K+1

550 GO SUB 1088

o268 LET Xs=X-=1

578 NEXT L

588 FOR L=1 TO K+l

598 GO SUB 108806

488 LET Y=Y-1

61@ NEXT L

628 NEXT K

638 STOP

leee IF C<>A(B) THEN GO TO 16380
ieie PLOT X,Y

1828 LET B=B+1
18380 LET C=C+1

18648 RETURN

Note: The three listings should be entered together, and used in turn, starting ot
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PROBLEM PAGE

a multiple of three.

If L is one more than a
multiple of three, D cannol be two,
as that would make the upper
prime a multiple of three. D must
be 6*¥ + 4or 6 *X + 6, where
¥ is an integer. In the first case,
the difference of sguares works out
as:

12 %(FXX 20 R+ L
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
difference in sguares must be
divisible by 24. Similar working for
the other cases gives the same
result, but the reader is invited to
confirm that for himsslf.

The main point of this
excursion into mathematics is to
suggest thal some inleresting
relationships between primes can
be found by those who care to lock
for them.

PRIME SPIRAL

Listing 3 shows another oddity of
primes. [t works best with a
computer which will plet single
dots, rather than pixels, but can be
used to a maore limited degree
where the pixels are character
sized. (A good way to 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 'sguare 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 tact that has yet to be
explained in full by mathematical
theory.

The amusing po.nt about the
display is that only a few years ago
it was cited as a demonstration of
the power of big mainframe
computers, and now it can be run
on a fairly humble micro

LOOKING AHEAD

Next month, a program to solve the
Deooleydale problem will be
offered. That will give you a
chance to try cut your own ideas
on the subject, You nave at least
been given a fairly broad hint
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Feature: Strings on the BBC Micro

Peter Vasey

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

espite its general siring arrays, particularly for data four sets, Un most micros there is
excellence, the BBC Micro slorage. no easy way around this,

can be \-’t;-l'} w.:lstell.d of fortunately BBC BASIC possesses
memory when gtoring and STR'NG'NG ALONG the String lirection Operator,
manipulating string variables ‘P, Strings stored in memory using
Strings are allocatex 111 Program 3 examines the way in this operator only rec guire one byte
memory bloc Talp which s |r ngs are :‘a‘ﬁ?’e-:'] in arrays more than their le nyllu

rhl.-' K"'lOl k size be L:| H'l{— str 11]\1 It show it for j_“f.__ of up to CONE -n-"\.- wea O store much

le ylus an eight byte bufter seven cnaracters, {'-.-l:‘}l string more informe ".n in a given

Dme the bufter overflows on re- requires four bytes extra, but for amount of memory Ih(* only
kjL'“J]i[J'_.] the siring, a new memory sirings of eight characters er problem is that the computer must
block is allocated and the previous oyer, each slring requires 1 be given t rage address by
block is discarded and remains than 12 bytes extra. So a string i st handled
unusable until cleared array of 20 stri ’ﬂ:']" each initially m;.] : of
~onsequently it is possible to have 30 characters occupies 840 ild require a
a gram which ends up with J'}-|t.‘!- of which /-'Hn bytes are , store n_:f ar Jlilr sges and be
large chunks of useless memory. waste ory consuming as the

Program 1 demonstrates this economical method | original system. But for fixed
waste ol memery, requiring almost
4000 bytes to store a 255 character Ref, No. Description Stock level Reorder level Last issue date Price

string which has been incremented 6 20 5 ¢] 5
by one byte at a time. This can be .
avoided by pre-defining the string of storing intormaticon in a data length strings the addressing is

1k is to arrange it in 'fields' in a much s

to the maximum ]v"g": expected,

as in Pr Ht;r.wr / which uses under string. For example a stores record Once again BBC BASIC comes

00 '[-- e string. mright be made up of six fieids w to our rescue with its redefinahle
definition character counts as follows: 'HIMEM' and its 'FN' definal

-‘.c:l:i".lllf[!lr! W:.i| ‘."1|h‘ care of the losa Thae total string length is then S0 tunction commeand. Program 4

of large chunks of memory, there bytes, and the strings can be r | dem rates the use of these to

re and retrieve a set of up to 20
strings of 30 characters, which will
Iow O 'L'u} v oonly yvies as
y little importance for is shown by Program 3 against B4 10 above, The extra
L above, each string would waste 12 program lines will use much of the
» a whole dala set every savings in this case, but for a

ited using string splitting
ds to extract the required

still remains the problem of the manipuls
g5 of bytes in the unused portions
he string bafter. & ugh this

is of relativel
small numbers of strin
becomes critfical in programs using bytes,

==
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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 black of memory reserved in
line 80. The String [ndirection
Operator '$ prefixes the lunction
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 proagram (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 BBZ Micro stores
its dynamic variables in such a way
that whenever a program is
altered, no matter by how little, all
the variables are lost. 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 enterzad 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 byte variables will again
give a substantial gain in available
memory — there are many events
which can be stored as single byte
integers eq foothall scores, ages,
credit ratings etc. and since the
normal BBC integer variable
occupies four bytes, this again
releases memaory to be used for
additicnal data or program lines.
You may also care to consider
the possibility of handling a very
large dala bank by using a suile of
short programs to lead and
manipulate the data, since once
the data is in its reserved memory
it cannot be touched by the
Operating System other than by a
MODE command, and so programs

can be LOADed and SAVEd at will.
e o e T ———
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19 Apm""

20 FOR A= TO 254

30 AB=AB+"w"

4@ NEXT

5@ DIM P¥%-1

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

HAUN
Memory used = 3899 Bytes.

Listing 1. Bytes used to store a 255 character siring

10 AS=8STRINGS® (255, "#");As=""

20 FOR A=0 TD 254

30 AS=AS+"e"

40 NEXT

S50 DIM Px-1

&0 PRINT"Memory used = "jP%-TOP;" Bytes."

>RUN
Mamory used = 271 Bytes.

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

1 DIM AR(T)

29 INPUT A%

30 FOR Bx=@ TO 9

40 A% (BX)=STRING® (AX, "&")

50 NEXT

&0 DIM PX-1

70 PRINTjAL; " Characters, "j (PL-TOP-8)/19;" Bytes used per string."
89 RUN

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.

1@
29
30

Characters, 22 Bytes used per string.
Characters, 32 Bytes used per string.
Characters, 42 Bytes used per string.

18® Characters, 112 Bytes used per string.
20@ Characters, 212 Bytes used per string.

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

1@ MODE 7

29

3@ REM Define data limits

49 sete=20

58 length=31 sREM length of string +1
&0

78 REM Reserve memory

89 HIMEM=HIMEM-sets+]length

99
1909 REM Enter data
110 AX=-1
128 REPEAT:AX=AL+1
138 PRINT ""Enter Data String No. "jAX+1}", max. 3@ chars.”

148 PRINT® “jSTRING®(30,".")

-

- INPUTLINE #FNdata (A))

3

178 REM Reject overlong string
189 IF LEN(®FNdata(AX))>38 THEN PRINT *"Too long™1BOTOD 13@

200 REM End Input
218 UNTIL AX=mets-~1 OR SFNdata(A¥)=""

239 REM Print contents of store
249 CLB

250 FOR PxX=0 TO AX

240 PRINT #FNdata(BX)

27a MNEXT

289 END

388 REM Function to find storage address
31® DEF FNdata(XX)

338 =HIMEM+XX#length

Listing 4. Using HIMEM and FN commands to store and retrieve sirings.

IF X%<® OR XX sets—1 THEN PRINT""Out of range at line 310"rEND
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AT LAST!!

SINCLAIR gl\(d)PL[FIEl])z I I '
SPECTRUM WITH SPEAKER
JOYSTICK MAINS POWERED INTERACTIVE
CONTROLLER WITH SAVE/LOAD INSTRUMENTS LTD
SWITCHING INTI*]{A(.'TI\"H HOUSE
: GREAT CENTRAL ST
£14.95!! ONLY £8.95 LEICESTER
LEIC. 532167

SPECTRUM | | DISKDRIVES
MEMORY | |  JEIAIES,

40 TRACK DRIVES
ALL PRICES INCLUDE VAL & P. & P. AN EXTRA 32K FOR COMPLETE Wr[TH

LARGE RANGE OF il IPE};N FEF:I'RE%II{PEAAJL
11.JMPi.wrfj"l\.é"?p{.-;ﬁ:;;-'.-\nr: FORTYPE2 S ASE
AND SOFTWARE £24.95 MACHINES 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

50

™
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 KEYBOARD HIRE LIMITED 176 BARNSBURY ROAD LONDON N1 OER

. S

=
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ONE FINGER TYPING
IS FAST
WITH SUPA-EDIT

SUPAEDII

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

Supa-Edit uses lass than 0.5K of
computer memory and suits Model| |
and Madel Il

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

Suits TRS 80 and VIDEO Gente

SUPA-EDIT
SINGLE KEY FEATURES

M LIST FIRST LINE

M LIST LAST LINE

W ENTER EDIT MODE

M 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
TELEPHONE +61-3-583 1201

ke 16 0, sy o ey G
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We have MZ30 A& B and
PC 1500 with Software back
up expertise 10 advise yous on
your requirenents. See the
advanced technology of
SHARP on demonstration

— THE LARGEST UK. —

NASCOM DEALER

British built and gesigned 32K
RAM as standard, [expandable
10 64K Bytes| Plus exlensive
faciimes lor colour graphics. 9
colour, 5 resoluian display
Advanced sournd. Prices from
anly €192, ing. YAT

Full ranges of Software - lapes
cartndges. joyshcks, Dooks elc

r— THE VERY POPULAR —

SINCLAIRZXB1 at £49.95
16K RAM PACK at £29.95
SINCLAIR PRINTER

at£59.95
XZ81 1K RAM, one-tbach
Keyboard, complate with all
connecting leads, 16K BAM pack
plugs into expansien port
enabling use of sophisticated ZX
Software. £X printer has full
alphanumerics and graphics
50cps, 32 characters per line

EDUCATIONAL USES-

Diur main product Hne - Hasuam
will act as anexcellent sland-alane
system, oplionally with High
RAesalution Colour Graphics and
will attach tc an economical Local
Area Network, Ask for details of
our recent instaltations in the
educathonal field

We are the largest NASCOM
distributorsin the U K and are
Up-to-date with all the latest .
hardware and software
Colour, Sound, Speech
Educaliona, Business. Home
or any applization you have in
mind

Kit Computers with power
supply, £260 excl VAT

Built Computers with power
SUpply. E327 50 excl. VAT

Anintegrated Nominal,
Purchase and Sales Ledger
with optional invoicing and
stock packages using the
QUANTUM iBritish) with up
to 2. 25M BYTE of floppy
dises. Very compeltitive
prices. But best of all
friendly, profassional advice
1 the best system

B&| Microcomputers
dannounce their new
Software D'vision offering
a range of high quality IJ"|I:
INexXpensive programs for
the NASCOM - '
Most of the Programs
have an educanonal
content rhl-"l.;;'ﬂ.ﬂhfmp
includes Programs r':naulu'uu
OWners 1o make the best
ltfh'r-.' of the NASCOM Send
S.AE. (9 x g) lease ;

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 MZ-80K listing of a game that
harks back to the trading ships of old, in a scenario of the far future.

's intercom warbled As you all know, we are Planettall, played with just a litlle
ic five note tune running neck and neck with the imagination! In this article we wi

T . Lalr, the ::||I[i.!: MJ!FIC!HU!!? [JI'.AL'.I-' in the merchanl :l..k 1N 80ImMe .'].[.-r,'.'||| at ||!'-W

engineer, lcoked up from his three tartlest's "Ship of the Galaxy’ Planctfall has been designed, and

dimensional eressword 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 [ree captivating game that you will want
bull who engineered the intercorn month's holiday on plane: Maplin to return to time and again.
system”, he mused to himself as he tor the winners: it's up to you Flanetfall was originally
waited to see what come up on the Captain out.” written for the Sharp MZ-80K by
' oparks' Sinclair had been to Tim Garden. The listing that
ore; those yellow-clad accompanies this article is of that
“Attention, all ship's quite ariginal p The Sharp
personnel. The mi yage pirate “utty Sark 47 machine has, in common with a
attack has been repulsed, bul our raced on across the galaxy. number of other microc
ETA at star g itz is now Meanwhile on 1y, the Millenium character set whic
delayed hy thre Duek had landed but tracing with a number of
"There 5 a deep | t the Lingans had beer |
computer project on Qetz and they inexpectedly tough. What was
have an urgent need lor the worse, the ship had not passed However, Flanetfall makes good
-daparture inspection and had use of the in-built graphics

ded for two weeks characters of the Sharp,

intercaom screen. It was Captain

curry

a

T by
f.tl.)cll.'lll.:-

r

ZX2900s in our ca rgo. | shall need
maxirnurm ort trom YOU when we
land to unload the cargo as quickly
as you can I'hat was a shor

prograrm, whizh is abo

't scene {rorm long, has alse been transla
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PLANETFALL

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

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

PLAYTIME

Let's turn back to the game itsel!
and review some of the {eatures
which make it so rewarding to
play

lanetfall is a trading
simulation, set a certury in the
future when there is a suhstantial
merchant startlest plou g back
and forth between the major star
vstems. [t 1s a multi-player game,
and your aim is to bs the g
with the greatest total as

al e

end of the game. The skill in it lies
in making the best iu:.'lc_:r:]*;nl;—;
aboul where to travel, what to buy,
what to sell and in bal am ng the
value of cash in hand (or on beard

°h pl) against cash in rhr—* bank
nich earns interest), There is
also L-](']""]Jflt‘cm' skill required in the
buving and sel lLrI-J process! The
process used by the program is
that olid T:'j.;h]OF'II.‘d one of
'haggling’. You ask a price for
your goods and the dealer en Gwil
{or wherever you have landed) will
offer you something less. [ you
don’t haggle successfully with him
(it?) you will either lose the sale or
pay more than you needed to.
Similarly, when buying, you

g f‘fa.-lu never offer the asking
price! It is not a good idea t
unwanted goods on the inhabita
of the planets you wvisit either: you
will get a short but appropriate
message!

One of the game's main
leatures is variely, Variety is
very important aspect of good
game design. With computer
games variety usually takes one of
two forms sight or sound.
Planetfall provides variety in both
sight and sound, although if you
are, perhaps, playing late at night,
the BBC Micro version allows you
to vary the loudness of the sound,
including turning it off altogether!
The varicus stages of play are
accompanied by mary different

s o S i ) i e =
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FPlanetiall excels in this,
diflerent screen lormats

1. INITIALISATION

At the beqi na of the Vol
are given the « n of recovering
a saved game, or starting alresh.

The captains 'Lw-:'_: to enter th
narnes and the names ot their
ships. T nave to choos
how meany star systems Ir slar
and the Ir'nr] n of the game |r'|

game,

vears (it does nol run in real
time!)
2. MAP OF THE GALAXY

]. il

50l

=]

shows the relative positic

the known star systerns with
(that's

us) in the centre, Minor
i have been made to

1] theory in that the

18] sumes that space is two
J;mrmuu This d create
& '|'|En|lm. ity pr 3 with
Sparks Sinclair's three-
']Iflll"l’l'i" |||J. "'i'lili‘h’\"l'fl, :ﬁ'lll wWe are

orking on it,
3 COMMODITY PRICE & TRAVEL
TIME DISPLAY

There are 15 pessible s
in the came, although y not
have to choose more ths to
begin with. Your starship can carry
51% :'-r'-mrr'.-'wrl'_'|-:-=s‘. uraniurm, iron,
machinary, medicines, c nputers
and d liamond gems. This display
sho |l t—ﬂti star .-'E';,'_‘-'.It;-lr'l

he game,
ing |'_‘.1"_'.'=-“='
ity in that s
any cormmadity, a given star
system will be either buying it o
selling it, but never both at the
same tme.

The display also s

lhe buying

}IU'W!; Yo 'llI[.‘

Medic Supplies

W i i vesnusiian il

4 at 4200

Mo. wanted:1

Ipne asks 4100

You offer:

14100

R e 2 L b -
Fig. 1. Trading display on the BBC Micro.

Last offer

- s =
a Medel ds, linked to what is travel time in weeks from your
happening on the screen, current location to a.l the other
It is inevitably the visual star s atns, In addition it shows
variety which is most important in your current ¢ '|*‘-.'4-', YOUr name and
a microcomputer game and that of your shig

4. TRAVEL PRINTCI'UT

i when you '_rl".-l-' to choose

next sys sil, you wan

find wlu;t-_- gacl 15 tre

lo, and the expe: Ii|.-|r- 1

['. "' :. you can ca | up this
.1 play
5 THEDING DISPLA.Y

1 is the most ¢
1:':..[‘.:’1' ot all i f
15 a pl "lk.\.|'\.]~. h Ll |I 1
of this sereen displ
actual game, and you
it containg a falr amount .-I
'.:"-.tf.'-']"ﬂ" atl
program that handles the b
and selling of goods onee yo
achieved plan 'iL.I

At the top e ser

displayed the e

§, minutes a
YOl rted the gan
(the game starls or

.4!' sed Hime

lanuary )]
Cn the lef

and the captain's name
nanda siac, a little lower de 1 I
he rmru ot .I.i[..1r|.I-.'!-.r-

The rest ol
-r|r-"| nar taken up by
'‘SHIP'S L This contains
information an ds lays

be ll re |-u.'|.J|\.,“2 L(witn ¢

the

encountered

1 in the carg
the cash on boar:
a it ind
b uwn ] or

The le

ATk

ether vou are

display conta 51X narrow boxes
which display a whole collection of
ditferent messages as you buy a
sell commedities, You are; tor

instance, inlorme .| of the linite
capacity of your shiy ||‘| 3 i1 you
become a little over n.r..l: tious!

BUY GROOS

@ B I Wom ol W B
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Software: Trading game

When you have linished
trading, the display will usually
fi!;.,'i ‘:r'[f'U "\l"a'll|': :i-\" S1eIm \r LW} '\"\"::"-II I'.;
visit next. I you hi |\e“1 Jotten
what they are, or their [ct ial
relationship io each other,
have the L|'H['I(;(‘ of calling
‘OPTIONS" d
the map of H

often, though, ve
given the chance
il bank, wher
or withdraw cash
6. BANK DISPLAY

With this you are asked whether
you wigh to visit the local bank; it
vou answer no', then you are
asked to choose the next system to
visit or to turn to the 'f"f[‘Tl'i._-Nr:'

"'r.r'| the

rJ]l..\. how much money you '...1.\_ in
ink and on board ship. You
hen able to d or
Y ne case may

illowed to deposit
: money that you have in cash,
nor to withdraw more money than

you have __._il._--...'-
T OPTIGNS DISPL&Y

There are nine difterent optic
which you can select, when invited
to, by pressing X on the keyhboard;
'.|'u;"g,’ are

Key Option

M Slart a1 garne

H I=Ts] old game from tape

o] I 1 on tapa

J and

M gtar systems

wi who i3 winming)
X

| -alculate who

8. BANK STATEMENT
The bank stalermnent shows for each
captain in the game the financia
::l-:r.us. aggregated ac
her ships. The di
on h;-m”i ship anc

in Ir = ldl’lk lin
nds), the value
the ‘rent market rates,
and t' e resulting total assets
This display is also used lor
each annual report (it the game
lasts more than one year) and for
the end of game report to show
who has won.
9. NEW STAR REPORT
From to time, it you started with
less than 15 star systems, a new
weared, and this
y will tlash the messa
vou giving its name and then
showing its position in ag
the map of the galaxy disp
10. ETA
When making y
next system fo visit,
trading, and belore beinc
the ETA at the new systemn,
may find that you are delay

one will be ¢

f‘h.:!]"'."

- fi (=]

i 'll‘_ Pl 4 i
after

olay, [t ycu answer 'yes’ you are

Chee{E}

Il buying |

be 3

‘here is about tc

1oliday

11, URGENT MESSAGE

fgain, at unpredictable intervals,

the screen will clear to reveal a

ssage about an urgent need lor

3 '-r 1e particular commeodity at one
the star systems. I 3

u'v[ 1y of that commoedity then yo

need to get there before the ofl

raptains to make a financial

killing, If 3

YOUr &

Yol l'l ave d

you do not hm' it in

that ha:
fast!

ROUTINE APPROACH

I'hig list of gereen lormats used in
Planetfall is, in tact, also e list ¢
lhe main routines used in :he

prograrm. [t is alw helpiul to
draw a flowechart of a program in
order to enable others to

understand how it
Certainly, the Sharp
—If'('f‘-.'f.':lr.ﬂ}lrl (8] lI'"I ar ||| L“ 18 NG
all easy to W I* deed, it is a
'good’ example of the pitia
result from not tollowing a
structured app roac h 1o
programiming There are myriad
SOTE -r..ulmr.r"l' whic h ¢ t
interpreter to jump al
the program as it is executed. [
you hunt tor it you
GOSUEB statement which transters
control to a GOTO 3 The
program works bul it is very
difficult both to maintain rn I
change. It is also none too e
franslate as it stands

For those of you who might be

considering translating Fl n||~Hr‘1||
tor a ditferent computer, the

duge ._"_{'.'

flowchart in Fig. 3 is your best
starting point, The pre anit
slation for the

IL.;! reasoc
|':|n' Deen
harp ver
n attemipt t
structured

without much o
rewrite it in ar

ien, BBC 3[C ig in the

[( I'IT ('T the various f ||f i ot
., in providing the
appropriate elements to allow .-.-~||
structured programs to }u written ;
o there is plenty of ¢ |--.'
others to try H.—|r I.m.r. n
i 3 Howe ver, it

that,

FL1008S,
should be (
unstructured is, the prese
BBC translation does \\.l'l'L and ju
[JI.‘; Into Tl!'.E: -:'.-J'c-;'|||-i}"|l:' Hu'l.'*. l"-"1 o6 a
Model B!

Te:s

; you what a structured

Version « e prograrm ild le
like in the :Ic"-.I hart has

+ .l n

bean conve 1 1nto PH.} Edn

Program 1.

One or I.rir' libe r"a""' have been
taken with BBZ BASIC lor the sake
of brevity, as in line: )and 280
where (condit.on) would be some
test invalvin 1g program varlables,
and (statement) would be an
on from which the next
5 land would be calculated

BASIC STRUCTURE

Even the most hardened :_pm.:-:x_.-rh-
e programmer will
|J|IJJ that lines 100 to
guite easy lc se

works. In actually w
program in a structurea
you would first enter lines 100 tc
340 plus all of

AT

T

-...t-:.: nit

\lzl'-il 20 sl

itements). However,
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PLANETFALL

INITIALISAT DN

AALAKY Map
|

COMMODITY PRICES

L[P:AVEI. FRINTOUT

N

! C-T-\LEUL.'\.TI'_NERTSFIIE"—I-—.i

TRADING DISPLAY |

H.ﬂ-f

—ee t,Llern Il'JI‘\‘_‘} URGENT MESSAGE
MH'? PRSI

o
ES
{'émzllrlcm;\. .._.—{ BANK DISPLAY I

3 ___]

L LIST OPTIONS

READ KEYBODARD, 7§

SAVE PRESENT GAME

LOAD OLD GAME !—

DISPLAY COMMOCITY PRICES l—'i'

! TRAVEL PRINTOUT |
BT u;\r;é‘--, YES el
~DISPLAY] - )
o
ETADISLAY |} FROM B GALAXY MAP |
¥ MO
o
4 .\ YES )
{:é'DNDH "ff_‘P_"L NEW STAR e
~ MET? MESaAGE | < 28- BANK STATEMENT
B, s - J
1 NO
GALAXY MAP
N ——— | o e v ) o o ey, |
-:fjs =y DISPLAY OPTIONS
J
NO
LT PR A 1
(Zs‘ b BANK STATEMENT l—‘ FINAL PRINTOLUT
¥
CLEAR SCREEN |
_“"'".._("'Jmm:-r:\) i
I:N.]]
o YES —
FINAL PRINTOUT |,'.'If\|;¢:‘[-::
HO 8
sTOP
Fig. 3. Flawchart for Plansttall.
he .|\r mnea 1nNsiQe eac h
pru*-ﬂ:]urw would be a PRINT
statement which | rinted out il
name of the procedure
statements would be ‘-.I|||-,l|| ed for

X for Options

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

L

lition) and {
Running ¢
would then test oul
structure, Once this v
work satislactorily,
each procedure
out in detail, one
stage only one new ; rocet
would be in the proc
development and this 'm_.-l_:l-l
greatly simplity program writing
and testing

To 11-._:1]_' YOL underst

oharp listing more ea ithie
or not you intend t t to
your own machine, the pr AT

lines which relate to each main
flowchart step are overleaf
Well, |||l‘|"|' il is

‘ I é‘[\r’] I .H.L f
appetite has |
own a Sharp MZ-80
Model B (or 32K M ) then
send for the tape straight away and
start plcwlm; If you own another
machine get translating
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Software: Trcdlng gcme

INITIALISATION
10-38

10.

il.

COMMODITY PRICES

=)
or s

54-82

TRAVEL PRINTOUT
64

URGENT MESSAGE
TRADING DISPLAY
B4

128-132

134-182

154

186-284

290-414
418

BANK DISPLAY

420

ETA DISPLAY

422424

426-4472

444-452

OPTIONS DISPLAY
1170- 1214

1216 1226

BANK STATEMENT
596-646

END OF GAME
Q6
100-124

1366 1369

vartous peeks and paki
delir
neading,; new Jalr
rarmet

luncticng a

sel game ne. of players, ships, ete.});

initialise the lime lo zero.

subroutine call to lines 882-912 which draw the map

subroutine call to line 890 (GOTO 986); lines 986- 1056 print

captains choose the systems they wish to visit

subroutine call to lines 916 lo 960 which create this display

it the condition is met, call subrouting lines 1370- 1392, which

display the r

G

if not the end of the vear then GOTO 126 which calls
gubroutine, lines 10601082, to draw the top of the disolay;
subroutine call to lines 1086 to 1132, to draw the ‘ship’s log’
and write the name of the sh

lines

1324- 1330 to print ‘PR A EEY'
suproutine call to lines B648-676 to o
calculations; subroutine call lo lines

ge and play tune;
m miscellanesus

1136- 1150 to draw r.|a:'r-.=w

boxes on lelt hand side ol display;
series of rou

geries of routi
it the c
otherwise go to the ETA

ndle the salling o

ndle the buying qoods;
ondition {s et th go to BANK DISFLAY,
DISFLAY.

subroutine call to lines 678-716, which allow vou to deposit or

withdraw money lrom the bank

' message; subroutines call to lines 490 to

print You areon . .
u to choosa the next star to wis
TA time for next
point — line 117

5it, generate

e delay, and print em (you can
'TIONS di iay at this i
ems have been discovered then jump back to line 68,
d of the vear (if so go to BANK STATEMENT),
sa THADING DISPLAY for next ship:

on not met then jump back to line 68, as above,
otherwise new star discovered, print message and ther, call
GALAXY MAP and jump to line 68

o ELTY)

print out possible options and branch depending on the
choice made;
gtart a new game,

these statements list the captaina and their various assets, with
the current leader highlighted

calls the BANE STATEMENT display;

print out the name of the winner, and ask whether you want
another game, i so then RUN, ctherwise jump 1o line 1368,
various POKEs unigque to Sharp betore ENDing the program.

B, Bank uqln_tll o |
®. Option selection | | |
1 End Game

H for Options

Fig. 5. From top to bottom: the Beeb
travel printout, the Beeb option list

and the Sharp bank statement.

Program 4. Outline of Planettall in BBC BASIC.

100 REN - Qutline of Planetfall
110 REM = in BEC BASIC

120 REM

130 REM - Startup rootings

140 REM
1530 PROCinitialise
160 PROCqgal axy map

170 PROCcommodity _prices
180 PROCtravel printout

[70 REM

210 REM
210 REPEAT

230 REPEAT
240

230 naxtship=istatement)

260 PROCtrading _display(nextship)

21 IF fcondition) THEN PROChbank display

280 IF {X pressed on keyboard) THEN P3DCoptions dis
play

290 PAlCeta display

300

200 REM - start of main programs loop

IF (condition) THEN PROCurgent message

I* (condition) THEN FROCnew_star:FROCoalaxy_nap
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PLANETFALL

310 UNTIL ("end of year?* = TRUE)
J20  PROChank_statesent

330 UNTIL ("end of game?" = TRUE}
340 PROCtinal printout

350 IF ["start nes game?" = TRUE) THEN RUN ELSE END
340 REM

370 REM - end of sain program loop
380 REM

390 REM - procedure definitions
400 REM

1000 DEF PROCinitizlise

1010 .

1020 .

1030 .

1500 ENDPROC

2000 DEF PROCqalaxy sap

2010 .,

2020 .

2030 .

2500 ENDPROC

3000 DEF PROCoptiors display

3010 PROCList options

3020 REN

3030 REM - read keyboard

3040 REM

3050 19=BETY

3060 REM

070 REM - new game

J0B0 REM

3090 IF I8="N" THEN RUN

3100 REM

JL10 REM - recover old game

3120 REM

J130 IF I8%="R" THEN action¥="LOAD":PROCload_save: ENDPROC
3140 REM

3150 REM - save present game

3160 REM

170 IF 78%="5" THEN action$="SAVE":PROCload_save:ENDPROC
1180 REM

3190 REM - prices of commodities

5200 REM

3210 IF I%="P" THEN PROCcommodity prices:ENDPROC
J220 REM

3210 REM - travel printout

3240 RENM

3250 IF 1%="T" THEN PROCtravel printout:ENDPROC
3260 REM

3270 REM - map of star systems

3280 REM

3290 IF 1%="M" THEN PROCgalaxy map:ENDPROC
3300 REM

3310 REN - bank statement

3320 REM

3330 1F 1%="R" THEN PROChank _statement:ENDPROC
3340 REM

3350 REM - option selection

J360 REM

3370 IF I8="X" THEN PROCoptions_display:ENDPROC
5380 REM

3390 REN - end game

$400 REM

3410 IF 1$="'" THEN PROCbank statement:PRDCfinal printou
t:CLS:END

3420 REN

3430 REM - other key pressed, so
J440 REM - read keyboard again
3450 REN

J460 60TO 3050

470 ENDPROC

$000 DEF PROCcommodity _prices
4010 .

4020 .

4030 .

4500 ENDFROC

3000 .

3010 .

5020 .

5030 etc

Listing 1. Planetfall tor the Sharp MZ-80K.

10 UT=PEEK (72210 U¥=PEEK 17222}

12 LINIT 53024

& GOSUB 1434

I6 POKE 7221, ¥5¢ POKE 7222,207

18 TEMPD 5t DIM @14): [N=53048

20 DM SUIZ,U8) TULZ 120 THAL2 204 B3 121, D 0KY, PR (150, COS (6]

22 FOR Xx=1 TO &t READ BXN): NERT

4 BLe=t 't GOSUR 1342

25 DIN MIby 3, iy 31, Pk} Bin), NE(12)

28 C4="JANFEBMARAPRAAY.]JNILLAUGSEPDCTHOVDEL"

30 S#="50] VerlBuwiflenoditzFlynWephNaikYtirDrinlpneCheelingDvisduss®
32 DEF FMICN) =Py OO0, 5= IFNTAX L) JO20RBEISI1T, 50000 1

34 DEF FMYIX)==(X)=ABGIS{I1,5111)

36 DEF FMTCH) == (XCABSISIEN,SLH)

38 GOTD 1400

AD DATA 5000, 3900, 4000 Y500, 7300, X500

42 TI#="000000° IF R=1 THEN 44

44 Hi=l: He=1i BOT0 48

45 BOSUB S44: BOSUR 754 GOSUR Fi4: BOTO &8

A8 5l=1 Tl=1% Ll=1% BOSUB 882 PRINT (224000 "PRESS A KEY T0 START®
50 BET A%t 11=AMDI(1}: [F A®="" THEN 50

52 FL=1: PR=1: BOSUB 590

54 Bl={

56 FOR Il=1 1D T9/P%

3B FOR Pi=1 TO P9: S7={F1-1)8&4+1t PRINT (22,00 BLA

59 PRINT [22:00 THITE, 005" Un "§T8IT1,00: BOSUB 490

&0 FOR BJ=20 TD 23: PRINT [6J,0) BL®: WUSIC *C0®": MEXT: BOSUB 1052
bl [F SW=9 THEM PRINT [13,21 “Press "A" for the rest aé the prices®
&2 Ll=Li+bt Ti=Tiels MEIT P1y11 & PRsD

64 IF B=1 THEM GOSUR L&t GR=0

&b BET M%: IF A%="" THEN bé

5B D=T(%,112 ¥=T(10,10¢ Ti=1: FOR [=2 TO T9: IF TOI0,104Y THEW 8O
T0 [F IRMD(123.9312(5A%="") THEN GOGUE (170

T2 KO=KQ+1! [F KOXE4S THEW 5a%=""

T4 IF T(104 13 3Y THEN 82

Te IF TI9,1) 2D THEW B2

78 IF (T 11=DDN{RMDIL)3.5) THEN 82

BO B=TIT, 10 Y=T(10,1}4 Ti=]

B2 NEIT I

B4 IF Yi=Y THEN 124

B4 Di=1t Yi=¥i T2=T(: BOSUR 544

B8 BET AS: IF A%="" THEN BB

Bb TI=12¢ IF ¥10¥9 THEN 128

98 GOSUE S596: XX=h5

100 PRINT [18,13] *|ee————emse=my ¢

102 PRINT (19,130 ") END OF GAME B *

100 FRINT [20417] " lneseeesssmm——l

104 PRINT (22, 12-IMT(LENCNSINTED f21] "WeW "iNSINID§" has won WER"

110 IF A$="" THEN 142

112 PRINT *E*

114 PRINT 5,53 "Perhaps *{N%INI}5" won't be so Jucky®
L& PRINT "on the next gamel!!®

118 PRENT [8,31 "o you want to set up another game™™
120 RET A%t 1F AS="" THEM 120

122 IF A$="Y* THEM KUN

124 GOTD | 388

128 D=0t H=QNTOORL-13 /300 L=3eM+1: BOBUER 1060

128 W=INT{{DL-1)/30:

130 H3=L: Hé=D1-308M: L={T1-1)86+1

132 S1=T1B, T2+ W=5iB, 510 GOSUR 1086

1M FOR ¥1=1 T0 3¢ PRAXX)="": NEXT

136 DN T{12,T10+1 GOTO 172,184, 154, 138
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|38 TT=RNC{RF: OF TT2.5 THEN PHIL)="# 3 week delay #°

139 IF TT3.5 THEN P812)=* at Customs"™: PS(31=""t GOTO 174
LAD FALE, THF=INTATOE T /)

42 FOR X1=1 10 S0 TORX, TAD=INTATOXN, TUER{L= 4XRNDI11)1E NEAT
184 Tih, TLI=INTATIE, T1) BRNDCLY)

14 TITTHSTIL T 4TI, T T3, T T4, THI

143 PSL1I="0 T weeks late 4"

130 P¥12)5" Firate attack -

152 P§{31="  mid voyage *

154 BOTO 174

156 PYI1D="% 2 werke late #°

156 PHI2)=*  Navigetional *

160 PH{Ti=* Biror X

162 GOTO 174

168 PRITI="¢ | week late 4"

16k P8(21="  Comprter L]

L6B PE{31=" Brror '

70 6OTO 174

L7T2 PHi21=" Dp Echedulae ™: PR(Y)=""% PH{3)=""

174 FOR $%=1 7O 3 PRINT [9+X0,230 P&{X0}: NEXT: WI=0: GOSUB L3124
ITh RET A%: [F A= THEN 175

i79 FOR II=) TO 3¢ PRINT [15,21+58121 STREATOIL,T100¢ WERT
180 FOR T1=4 TO &% PRINT (18,20+¢30021-30) STRHITIZL.THI} NEXT
182 IF BE=1 THEW RBETURN

|84 GOSUE &4B: GOSUB 1M74

186 I1%="Resuirement:: I2%="Musher for sale: "t 238=" offers:®
LB 14%="Rsking price: ": Jl=f: AL$="1234547890"

190 PRINT [10,23] * 150 i
192 PRINT [11,23] * SELL CARGD *
194 PRINT 112,231 * A !

19 WUSIC “C7_CaCT
198 FOR T1=1 TO &

2000 PRINT 11000 *)*BLEFTSITIS 205" "iMIDSATI®,S,205" "JRIGHTSATIS 2N | ")

207 G05UB 1154

204 FOR B5=9 10 1% SIEP 2t PHINT LUS0) * "t NELT
206 1F (341081 =0b+{TO1L, TLIC SIeAPITLICI00) THEN 280

208 MUSIC *F463F4*

200 PRENT 5,01 *Itent*sCO%(31): PRINT E10, 00 219" *;-INTUSC1L,510)
Z1Z PRINT [13,11 1283

214 XF=17¢ YF=13: NC=2¢ GOSUB 728

218 PRINT (19,8) *

218 IF A=0 THEW 100

220 TF BC=TEIL,T1) THEN 228

222 PRINT £19,3] "Only*3TAI0, THIE® in hold"

224 BOTD 212

226 IF ¥C=-INTIS(.1,511) THEN 230

278 PRINT [19,1] "NO DUMPING": GOTO 280

230 FOR M1s1 TO KY

237 IF K1C3 THEM MRINT [L5,0) "stsssssisicsats®s WUSEIC *7B3°: BOTO M0

234 MSIC * 2t

236 PRINT [19,1] 'Final pffers *§

238 BOTO 248

40 PRINT [17,141 ° A

242 PRINT [15,60 NED IS, M, 4051345

T4 Y3 (LI+100L0/3

244 PRINT NOOAENTI, OOSEPI1LIEX+.5)

248 PRINT [17,E] T48: YF=17: ¥F=14: Rl=1
250 NC=ht BOSUE 72R: Y=1: X=X)

252 IF OOPCTLIONAI0REOYSPARIDERELO) THEN 258
T34 PRINT (19,11 "Try again *

256 BOTD 242

3B [F ¥(=PLLII4Y THEN 270

280 TF Y5 CI+ABECFRZCHI) LAPATLINT THEN 285
262 POIA) = BOPCIL +. 209/

264 NEIT K1

2bb PRINT (19,11 *No thanks*

168 607D 280

270 PRINT 49510 *Ne'll bag!*

272 UL TI=TLLL THY -2

T TUTTHTIR,T 0 #X0 0T L5

206 TULTI =T T 4y

278 S011,810=5011,51)+x

280 J1=d1+1

T82 Al%=" "i GOSUE 11687 AMS=GTRS(TIIL.Til): GOSUB 114E
204 MEYT 11

290 11%=" availabie"! IZ%="Number wanted:": I38=" aeke't 14%="Your offer®

292 1i=1

294 PRINT [80,231 * PN %
% PRINT (11,231 % BUY BOODS
298 PRINT [12,23] " Ny &

500 MUSIC *<T7C4=TA"
302 FOR [1=1 10 &

304 GOSUB L1534

308 FOR @5=9 10 19 STEP 2: PRINT [@5,11 * ": NEAT
30 IF CPOILICIO0I #4BLILD Ca0)# [S111,510¢1) THEN 410

32 IF (T1=41a(Ti7:T11 =M} THEN 410

314 WUSIC “TFATETTFA"

314 PRINT 0911 *Itews:"sCO8131)

318 PRINT (20,17 ETRSUINTISIIN, G100 52185" 3 5 L00AINT [LOLIRFLIL)+.5)
320 PRINT [15,1] 12%;

21 AF=1b: WF=L3

324 NC=2: GOSUB TZB: PRINT (19,1 LEFTHIBLS, LB}

326 IF ¥=0 THEN 410

328 IF (D18 w(NeTIT, Th){sM) THEN 334

T30 PRINT C1% 10 *Max load =" iW-T(7,Ti)

332 6070 320

334 IF RC=INT(S0I0,510+.20 THEN 340

336 PRINT [03400 "Onde "3 INT(S0L1,500 3" available®

138 BOTO 320

I40 FOR Ki=1 TO K%

42 IF K143 "HEW PRINT [15,1) *2::
T44 MUSIC " A3*

34k PRIMT [19:11 "Final offer*}
348 GOTO P54

350 PRINT [17,141 * %

52 PRINT (15,11 MEDSIS%, M, 4152083
354 PP=RBS(P.11))

356 PRINT 100AINT.00LEPPRY+.5)
I5H PRINT [17,17 4% YF=17% AF=14: X1=X

Jo0 WC=61 GOSLE 728 Y=X: K=kl

362 IF INRPPEL/ 100 RIYCPPANINO) THEN Jéb

ok PRINT [19,1) "Try again »

Jbb IF Yi=PPE) THEN 3B0

3hA IF Yo IL-ABS (FMI1) 1) APPIL THEN 174

370 BOIE) = BIRILY+, 204 /X

I72 NETT K1

374 PRINT (2% 11 “Too low - MO BALE"

376 MUSIC " 57 FOE&_BT.CT*

378 6OTO 410

J80 IF YE=TH4idyTL) THEN 400

382 THE2,THi=0

B4 PRINT [1%10 "Only®3 7001, 714" on cash®

186 GOSUB TiB

388 IF (SI7, 800100 +iTO11, TH +BI1,BAICY) THEM FOR TT=1 TO 400: NEXT: GOTD 174
190 FOR X7=1 TD 400: NEET

392 PRINT D3%10 ¥-T410,T104" 4rom Bank .

J08 BOL B =Re Lo BEb=Y4T 011,700 THLD,THI=Y

396 FOR XI=1 TO S00: NEXT

398 [F YOTOU,TL) THEN 374

H00 PRHINT [19,17 "4es BOLD 444 X

407 Me="C17C1"1 FOR XI=1 TO 3t Me=MesMs: MEXT: HUSIC MS& TUI0,T1p=T{01,TLie1
A0k TAT TH =TT, TH -3801L(5)

406 5011, 810=5(11451)-X

0B T TLhETI 0, T =Y

410 J1=d14l

412 Al4=" " BGOSUB 11682 AZ$=STR$(T(I1,7T1))¢ GOSUB 1148

A4 NEXT 11

414 GOSUE 718

418 IF (4T, 50 05 R0 0T (11, T1I#B(1,B21=00 THEN 422

420 GOSUB &7

427 PRINT (21,00 *You are on “jMIDSI5%, M, 4}

427 SUT 510 =507, 510+ 02+RND (1) 125

424 GOSUE 490

424 I=0

A28 FOR =1 T0 &2 IF S(F,511=0 THEN 434

A%0 IF SO1:5L0C6C01 THEN 442

417 Jud+]

434 REIT |

A& IF 331 THEM 442

414 517,511=5(7,511+69

440 B0=517,51)

442 [F 59=15 THEN &8

A )=

446 FOR T=1 TD 59% J=0+507,10 MEXT

448 PRINT 122401 "Developmental status of galaxy = "PINTAJ/STHL00/T05 0"
AS0 FOR KI=1 7O 2000: NEIT

451 IF /8947 THEN &8

454 51=5%+|z 59=55+1: GOSURTI8: BOSUBA&Z: S(9,511=D)¢ S5110,51)=Y1: FOR J=1T04
456 50J,51)=0: NEXTJ: GOSUB 734

450 PRINT *HEEE Wew class <4) star called *3HID%(5%,518,51),4)

450 FOR 1I=1 T0 2000t WEXT: GDSUB 754: BOTO &8 b

462 I=(RND1D)-,5H0000: Y=500RNDCL)

o4 IF (ABS(RIC25)01¥(25) THEN 452

dbb F=[1 BOSIB 472

frererer™t WUSIC B3t BOTD 350

104 FRINT [1,00 *| "JLEFTSITIS, )| “iMIDNITIS,3, 205" "5 RIBHTS(TI$, 2" | %3 LB IF F=0 THEW 442

Im'
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470 507,811 =0¢ RETURN

472 ON H GOTO 480478, 478,474

AT4 I=y: Y=Yy ¥=Qt BOTO 480

ATk f==¥i BOTO 480

ATB =11 J=¥1 Y=l

480 FOR I=1 TO Si-1

487 IF SBRUIE=S101,J00 024 4¢-5012, 011421 3=0F THEK 488

i34 F=i

35 RETURN

4BB NEXT &% SI11;EL)=INTONI: SO2:581=ENTIY): M=l-(H{=3}3H: RETURN
490 FRINT (24,01 DLS:

4591 [F PO=1 THEM 494

492 PRINT (24,251 * for Detions®;

494 PRINT [28,3) ***hosvasshisie BET A8

493 PRINT E2452] “Next Star 7";0 IF AS="" THEN 4%

Agh [F (GM=9)4{A%="R") THEN BOGUR B4t GOTD AF0

457 IF PO=1 THEN 30

458 [F A%="1" THEM GOSUE 1170t BOTD 490
500 FOR 1=1 TO 59¢ J=5(4,1)

307 TF LEFTH{A%, 0 =MID% 159,011 THEN SLB
S04 WEXT 1

b GO 512

508 GOSUE 5901 BOTO S14

510 52=51t BOSUR T54¢ GOTO 516

12 PRINT (24,181 *

514 PRINT [24,18] "No such system®;: FOR TT=1 1O A00t WEXT TT
514 GOTD 490

S1B T(8,TLi=1

520 1F 14281 THEM 524

512 PRINT [24,161 " *i¢ FOR TTe=l 7D 100t MEXT TT
523 PRINT [24,14] *You're there '"§

524 GOTO 5le

926 D2=5ARCIST11, B =5 000, I 42408012510 =5112,11 442} /RY
328 BZ=INTIDZIL Wi=0! QM=D

530 517:51)=8(7,81)+.C2+RNDIL) /25

531 IF 6Q=1 THEN 552

534 PRINT "E": IF RMD(1)3R'2 THEM 532

336 ON [ B0TO 546,542,530

538 PRINT "Ship does not pass imspection'

540 GOTO 548

542 PRINT "Cresnen desand 4 vacation®

344 BOTO 548

S4b PRINT "Local holiday seon *}

SAE PAINT "..."i 13" week delay”

530 DZ=02+70]

952 TI9,T10=T19, 710 +D2

554 [F 749, Tii{=340 THEN Se0

336 TE9, T1I=TI9, T1)=240

ol THLDy FEY=TUR0, T 4L

560 MIMTOITH9,T10 =10 /200

362 L=34M+1

564 [F Bt=1 THEN 570

Ské PRINT *The ETA at “jMIMS(6%,J. 401" is "SHIDRCCHL, 301" "4
S48 PRINT TOR, T1)-308M3 ", "1TIL0, T1)

ST0 [=(INTORNDCEIAT 100 0=RMDCE)20/20 )

572 1F [23 THEN 5T0

S TI%T1=T19, 111 +017

376 IF Ti9,TEi{=3460 THEN 532

576 TI9,T11=TH9, 114360

580 TO10,TH =TI, T1) 41

582 TI12,T1d=1t RETURN

534 GOSUB T34

586 AR=1: PRIWT"E")"Annual Report #"¥1-2070¢ BOTD 598
588 RETURAN

5901 GOTO 986

594 PRINT *B"3

558 PRINT "I T ¥ i | i
&00 PRINT “B Captain W Ship § Bank BCarqo B Total B°;
402 PRINT *§ B “o0isl '000sBvalue W assetcli

YR T — A i I
604 MAX=0t FOR Bi=1 T0 P91 GOSUB T24% NEXT
08 IF PRCS THEN Pl=4: LOSS: GOTD B4

810 IF P946 THEN PT=3: LO=5: GOTD 414

812 PI=2: L0=5

414 FOR Pi=1 10 PY

418 Hi-0i H2<

418 FOR [1=0 70 T9/P9-1

520 MI=KLT (11, PORTI#PL}

427 FOR K=1 TD &

B4 NZENZ4TAK,PRRLL4PTI RO 1))

24 NEXT K11

2B §7=(P1-1) b+l

430 NIsHIHI4BLL,PL)

'3t FOR TT=1 TO 4002 NEET TT

432 IF WIINAX THEM MAX:N3: WIMMER=F1

434 PRINT [LO,0) WS (P1)

G636 PRINT [LO40ID INTNI/1000): PRINT [LOJEBY INTOBAL4PII /1000
438 PRINT [LO,24] INTINZ/10000¢ PRINT [LO,31] INTI M3

&40 LO=LO#PT

sd? NEIT Pi

44 PRINT [6#IN1-1)8P2,0) LEFTS (" seesemmmm— ey (8 (W0
445 IF AR=1 THEN PRINT [22,E2] *PRESS A KEY®": aR=0

444 RETURN

448 Ri=1-4517,51) }=8) =1547,51) »=10

650 DI=120071-5¢10,81) +{B1-519,51)1 /30

451 FOR T=1 D &

b5 BITF=014807,51) /1510 (ML, RLIES07, 8104001 R1DI

636 IF ARSIGALI) .01 THEN &b0

450 PiII=0t BOTO 672

b0 QU=ABS(ECIN®LZ): DI=ABSISIT,S10+D246(110: F QIPEZ THEN Q5=02: BOTO m&d
B4z 03=01

b4 Gi0,510=56MIGI1) 1003

bbb PAEY=R{IVNTI-GBNIS 1,510 ) 0ABSISIT,51)/(BOTIRERI)

baB POII=LOORINTIPOID /1004, 5)

&T0 MEXT 1t IF (SA#=""|+(S1{)VALILEFTH(EAY, 117} THEN 676

472 PIVAL IMIDS(SA%, 2, 1100 =Vl (RTGHTH(SA%, 21 10100

S74 SIVAL INTDS (SR8, 2,11}, 51)=-AB5 (SIVAL (NIDS(5R%,2,1)),51)1
676 509.500=D1: 5i10,511=¥1: RETURM

478 PRINT "HDo you wish to visit the local bank 7*

430 BET A%: IF A%="" THEN B0

582 IF AB="Y" THEN 688

sB4 IF AS="N" THEM RETURM

bB6 GOTO B8O

58 GOSUR 718: BOSUR 74

£90 PRINT "MEfou have {"jINT(BCL,BL}IG" in the Bank®

692 PRINT [3,9) “And £'5T011,T105" on the ship®

594 IF Bi1,BL)=0 THEN 708

£9& PRINTI7,21"How such do you wish to withdraw?! PRINTIR, 151" [=- = =4
B9T USRUEM), AL, 10, hk2 T=VAL(AS): IF Ic=RBil,B11 THEM 700

598 PRINT [9,18] “T00 MUCK®: GOTO bR

700 IF I¢=0 THEN 708

702 BIL,B11=B(1,BY}-1

TO TULL, TH=TILL T !

704 RETURK

708 PRINTLLOy21"How much do wow wish to deposit?®sPRINTLLI, 151%E [=-=~=4
709 USRIING ALY, 10y A6t T=VAL (48]

700 IF ZOTCHL,TI) THEW PRINT £12,31 *You only have £%37111,T1)¢ GOTD 708

TI2 TihlsT1h=T 110, T1=0

714 BI1,B11=B{1,B1)41

ik RETURN

718 B1=T1% FOR §=1 70 §%/P%: IF B1{=P9 THEN 722
720 Bi=Bl1-P9: NEXT

721 RETURN

T24 BUL,B11=R11,B1 0001+, 058 (Y1-B(3,B10+(D1-BI2,B111 /3600
726 B{2,B10=D1% BI3,B1i=K1t RETURN
728 PRINT DYF,XF-1] "B%

T30 USROIND (AL NC,AS

732 E=VAL (%)

T34 RETURN

736 WUSIC "CICSCA™: RETURM

738 IF 5131 THEN 742

740 T=1: BOTO 750

742 T=AQINTELAARND 1) 45

744 FOR J=2 10 5l-1

T [F 1=548,0) THEN TV2

748 NEXT J

730 58,5L)=1t RETURN

754 GOTD £82

758 IN=0: FOR IJ=5M 7D 5X: IK=TK+)

Thi 1F 83=11 THEW 770

762 D2=SQRTIS111,530-6010, 1300 #2+15412,530-5012, 120 ) #21 /RS
ThA NW=1NT(02/7)

Thb PRINT [Z8IK-1,371 '4FY"

768 BRINT [201K,371 *F*iSTRSINN)

770 NEXT 1J: RETURN

T72 PRINT "SEEEER  CONFIRN () (¥/N)*
774 GET A$: IF Be="* THEN 774

776 IF A$="Y" THEN 787

778 RETURN

TEO IF RE=Y THEN ROPEN

TR IF RE=S THEM WOPEN DA%

TB4 FOR I=0 T0 12t FOR J=C 70 IS5

786 IF RE=Y THEN INPUT,T Sil,d)

TBE IF RE=3 THEN FRINT'T 6(I1,d!

790 MEXT 141

792 FOR I=0 TD 12t FOR J=0 TO 12

794 IF RE=9 THEN INPUT/T TII,d)
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796 IF RE=5 THEN PRINT/T T(I,J]

T80 NEXT J51

BOO FOR 1=0 70 3 FOR J=0 10 12

802 1F RE=9 THEN INPUT/T B(I,d)

B4 [F RE=5 THEN PRINT/T BM1, 0}

204 NELT §,1

BB FDR I=0 TD &' FOR J=0 70 3

810 IF RE=9 THEN [NPUT/T MCI,J)

B1Z IF RE=S THEW PRINT/T Mi1,d!

14 NELT 1,1

Bib FOR 1=0 10 &' FOA J=0 7D 3

BIE 1F RE=9 THEN INPUT/T Cil, D)

820 IF RE=S THEN PRINT/T C(I,J)

822 NEIT 1,1

824 FOR 1=0 TD 12

826 IF RE=9 THEN INPUT/T N§(D)

828 IF BE=S THEN PRINT/T N&iD)

B30 NEAT 1

832 FOH 130 T0 12

834 IF RE=S THEN INPUT/T TS(1,0017$0L, L}=Ns {1}

B35 IF RE=5 THEN PRINT/T T811,0)

838 NEXT 1

440 FOR I=0 7D &

B43 IF RE=9 THEW IMPUT/T PiD)

BA4 IF RE=S THEN PRINT/T PID

f44 NEXT

48 FOR 1=0 70 &

B50 IF RE=9 THEN INPUT/T BL1)

B52 IF RE=5 THEN PREINT/T QII)

854 NEXT 1

856 FOR [=0 TO &

BSB [F RE=G THEN INPUT/T BI(1)

B&O 1F RE=S THEM PRINT/T BID)

862 WEXT 1

Bed IF RE=S THEN INPUT/T W,D9,K%, 19,01, 00,P9, 79,85, ¥5,H.¥1
Bk IF RE=S THEN PRINT/T M D9,K9,19,01,%1,P9, 79,59, 9,H, Y1
§ed 1F RE=9 THEN INPUT/T R%,G9,0,51,T1,R,HI,He, bas
870 TF RE=3 THEN PRINT/T R94G9,8,50,T1,1,H3,H, DA%
972 PRINT “CONPLETE"

874 CLOSE

474 RETURN

BAZ 53=51

g4 PRINT "

8B4 FOR LO=1 TO 1% STEP 2¢ PRINT [LO,200 * ¢ PRINT IL0<1,200 *4*: NEXT
088 PRINT [11)4) e 4
890 FOA S1=1 T0 &%

B2 PRINT LINTC16+ S012,510/6), INTISE11,51) /304191 HIDSISS, 508,500,805
B94 FRINT "pEE"

Bt ON INTCSCT B0 fSe1l BOTO 898,700,701, 708

897 GOTO 904

B9B FRINT *,": GOTO 504

900 PRINT *s*1 GOTO 904

902 PRINT *1*: GOTO 904

904 PRINT "a"t 8010 904

90k NELT

508 §1=53

%10 FOR $A=1 TO 3000t NEXT

§17 RETURN

91 LO=4t P22t IF T938 THEN PI=1

§18 FRINT "§*

920 PRINT [0,141 *4 *30883° \*

922 PRINT N B ¥ u
924 PRINT "B SKIP B U 0 EW P
526 PRINT "k A i x
528 BDSUB 9642 FOR 1= 70 19: FOR §7=1 TO T9

930 1F §7=T1 THEN 954

§32 IF T40, 4113118701 THEN 958

934 TUET01=0

934 S3=T(B, 57}t 54=548,5301 L=187-1116+]

938 MI=INTLITIS,ST)-10/30)

40 LT=T1NT1

942 LB=T{9,57)-208H7

944 FRINT [LO®L, 1] LEFTITSIST, 00,15

94t PRINT TLOML, 1B] MIDHIS8,54,4)

948 PRINT [LO#L,27) LB

950 PRINT [LO#E. 510 MID®CC#,L7, 205 “3RIGHTS (ETREITILO,6700 .20
52 Lo=LO+PI: BOFD 954

954 NEXT §7

b NEIT X!

958 PRINT [24,15) *PRESS A KEY";

940 RETURN

w44 FOR X2=1 T0 19

B TH0, X1 H=AT 010, X2)-2070) 4360+4T 15,21

F6B TLXT,00=TL0, 10D

970 NEXT 17

972 FOR X2=19 1O 2 STEP -1

974 FOR Xd=1 TO 11-1

F76 IF TE0,033(=T10,XJ+1) THEN %80

978 XX=TI0,830: TOOAI=T0; XJ40hs TI0, 0041 0=KX

SBO NELT 1,11

982 RETLRN

¥Bh BI=51: SM=1: §¥=8

986 [F 5949 THEN Sk=3%9

980 [F E9¢9 THEN SI=5%32-1

992 IF 593F THEN 51=l5

954 PRINT "WSYSTEM Mran [Iron Mach Medi Cowp lbens

996 IF SW=9 THEN 51=2189=L7

998 Lig=* S | e N

1000 [$=" | | I T I |

1002 FOR L=l TO 5I STEP 2: PRINT [LOOF L%: PRIM) CLO#D,0) Li%s NEXT
L4 FOR Si=5W T0 §X: [F WI=0 THEN P#I51)=""

1006 IF BN=l THEN GP=351

1004 IF 5W=% THEN 5P=51-8

1010 SC=INTISI7:51)/5) [F SCX3 THEN BC=3

1011 PRINT [SPBZy01 MID® (56,568,511 40 jOSISCHE

1012 IF &3=51 THEN 1034

L0k4 1F WI=1 THEM 1032

101k BOSUE pAR

1¢18 FOR [=1 70 &

1020 WE=STRECFET 100}

10632 TF (B{E, S0+ PC1ICI000] THEN W=" .

1024 OIF SU0,50000 THEN Nb="#"+" “els

1026 IF SCI551)40 THEN Ws="p "+¥§

1028 PHISLI=PRISII+" '+ W$

1030 NEXT I

1032 PRINT P4O51)

134 NERT 81 PRINT L1794 * ee— ————— i
1036 PRINT [18+41 " 10 busing | |*1°4 sellinal eekc Pt

1038 PRINT [19,8] "l dagtasaien wERARM 4 1 ROCIE TSR
1040 GOSUR 1052

1041 IF SW=7 THEN PRINT [23,2] “Precs 'A' for the rest of the prices®
1042 [F (S9:BIXI51=9) THEM WI=GM: GOTO [0ds

1044 51=57¢ FL=0¢ @M=1! Wl=1t PRETURN

104t FRINT ©23,21 *Press “0° for the rest of the prices”

[048 GET A%t IF A%="" THEW 1048

L0AT TT=ASCIASIE IF TTCXAS THEN L048

0G0 SW=9: 31=59: GOTD 994

1052 PEINT (20400 *Cargo"

LG4 FOR LO=i TO &: PRINT [20,L005+5) STREGCTILOLTINIE NEXT

LOZ5 PRINT (21,00 "Cash £*T{0L,TH0: PRINT (22,0) THITL, 103" in "3 T8(TL,0)
1056 Wi=tt RETURN

1060 LE="] T T A TR

1062 L1%="| S LAY | I*

L0k4 FRINT "E*iLS$t PRINT [2.01 Lis

1064 PRINT [1p01 *| “fLEFTH(TIS 215" *sNIDSTE®, 3, 205" “sRIGHTHITIS, 205" | %3
1048 DAS=5TRS (D1-T08M)+* "«MIDSICH, L, 20+ "+3TREIYL)

1070 PRINT DAst PRINT [1,221 %"

1072 J0=T1

LOTH BF J0X*% THEN 10=3{-F9: BOTD LOT4

1070 RIS=Nei10)

LOTB FRINT [1o31-INTILEMUNLI® /23] Nise PRINT (1,351 **

1980 As=NI1%: GOSUR L3232

1082 RETURN

10BS L¥="§ :

108 Lig=" | ol”

LO90 PRINT [4,5]1 L9: PRINT [655 L1%

1092 PRENT (5,50 "§ "$TH{TL, 00t PRINT [5,17«INTCLEMCTHETL 0007211 *on *
1094 FRINT [5,301 WID4{5%,M,4);" j*

1095 O8=0
e L o TS
1100 LIs="Mik SHIP'S LOG JON
1102 L29=*

E104 PRINT (7,221 L%t PRINT [8,221 LIS PRINT [9,131 L34

1104 FOR Yy=10 TO 22t PRINT [YY,221 *|": PRINT [Y¥Y¥,39) *|*t NEXT
[T e SRS AT

P T 151 L IR S S [

LHZ L st mmnad?

S e i T

1116 PRINT (13,223 L$s PRINT [06,22) L2%1 PRINT [1%,02] Liss PRINT (22,271 L3%
1118 PRINT [14,231 *C |liran |[ron|Mach®

1120 PRINT (15,231 "a1> o[> {[b ¢*

1122 PRINT [18s231 "R"

1124 FRINT 117,23) "B |Medi |Comp |Gene*

1026 FRINT [16,230 "0 <1I» < "

128 PRINT (20,241 “Cash: x

1130 PRINT (21,291 "Bank: L

60

COMPUTING TODAY AUGUST 1983



PLANETFALL

e — L —————————————
1132 RETURN 1297 USRUENG jhLS, 12,48
1136 =" i ee—— " 1298 N&{10=R%: MEXT [
1138 Lig=" oo * 1300 Ti=l
JE ] e 1302 PRINT "EEEECaptaine name your ships-t*

1142 PRINTIE, 0] L9 FOR II=10 TD 18 STEF 2! PRIMTLII, 0] L1%% PRINTLZI+1,01 *|*
L1494 PRINT [Z1+1,201 "|"t NEXT

L1146 PRINT [20,01 L2%

1148 PRINT 19,01 *| I

LI5S0 RETURN

1154 PRINT {20,301 * .

L1S6 PRINT 121,300 * !

| 158 BOSUR Ti8

&0 GOSUB 724

1162 FRINT (20,700 T(1l4Tl

1164 PRINT [21,300 INT(B{L,B11)

Libt RETURN

L16B PRINT (13- 11103105, 2050 100¢ 09530031 ] A9t RETURN

1170 HUSIC *=CosC2*

1172 FRINT *ER

1074 GOSUB 1332

1126 PRINT E2p 005 "= "
1179 PRINT (4,101 "M. Maw Base .

1180 PRINT [8,L10] "R. Recoeer old qase®

I1B2 PRINT [10,10] "5, Save present game'

1194 PRINT £12,00] *P, Prices of cosacdities”

11B% PRINT (14,100 *T, Travel printout®

1188 PRINT [16,100 M. Map of Star Syetess”

£190 PRINT [1B,10] "B, Ban: statement®

1192 PRINT [20,101 "X, Dpt:pn selection.”

19%4 PRINT (22,191 *!', End Game and Aeset BASIC"

1196 BET A4t IF A%="" THEN 11%%

LL98 [F A$="P" THEN 984

1200 1F A%="N" THEN 882

1202 TF A%="5" THEN RE=5: R=i: ROTO 772

L204 IF A%="T" THEW P&

106 IF A%="N" THEN LZ1B

1208 1F A#="B" THEN 394

1210 IF M="R" THEW BR=0: RE=7: R=1: BOTO 772

1242 IF Ag="1" THEN 134B

1214 BOTO 1196

1218 FRINT “F*t PRINT [10,3] "Do sou really want to start a new game?"
1220 GET A%t IF A8="" THEN 122¢

1222 IF A%="¥" THEN 132%

1224 6OTO L1760

1226 PRINT: PRINT ¥ DKeE DEVE pREi®

1227 RESTORE: FOR %=1 7O L& READ A%: NEXT

1228 R9=2/7¢ D9=150 §8=B! £3=3: @=, 1! BB=}

1230 FOR 1X=0 T0 12t FOR ¥i=0 70 120 700, ¥¥0=00 REXT Y¥. KX

1737 FOR IY=0 TO 25 FDR ¥¥=0 TOD 7! ReX¥,¥yi=0r NEXT YY, XX

1234 FOR Ti=0 7O §2¢ FOR re=0 70 0S¢ SI00,Y¥)=08 NEXT YY, 21

1236 K9=3¢ W=ld: N9=36f BF=1,73: R=D¢ D=1t Y1=2070: DA%=" 1 JAN 2070°
1238 FOR XK=1 70 e+ FOR Yy=1 70 3t RERD MINX, YY)t WERT ¥¥,1X

1240 FOR 2X=0 TD &: FOR YY¥=1 TO J: READ COXX,'yre NEET ¥Y, XX

1242 PRINT *F'

1243 FAINT [6y01 *How many plagers?
1244 LUSALIN), ALE, 24A%

1246 PI=VRL (a8l

1248 1F (PRXLIBIPRLLS) THEN 1252
L2580 PRINT: PRINT “Betwser 2 and 2 can play": BOTO 1243
1252 PHINT [1040) “How many ships per plager?  EEE":
1258 USRIENY ALY 1yA%

125k Y=VALCASYE T9=P94k: Xi=Xz IF X<1 THEW 1257

1244 FRINT

1240 TFT9:L2THENPRINT®] can’t look after more than a total
1262 PRINT [13;01 "How mary star systens”  QER'S

LE64 USRUTND (ALY, 2, A8t PRINT

l26e BR=VAL(A%I: TFISYCII(E9215) THEN PRINT Between | and 15 please®t GOTO1262
1258 PRINT

1270 PRINT [L1&,0) "Enter langth of gase 1n years "3

1272 USRUIND (ALS, 2 A: PRINT

1274 FRINT "EBIE takes a t2w aosents™:iPRINT"to build the Universe......o.”
1276 YI=VAL (A$) +Y1

1278 B(7,1 =15 H=|: Bl=2: GOSUR 442

1280 5l=3: BOSUB #52: Sl=4F EOSUR 1114

1282 FOR S1=5 TO 5%: ON S1-3TINTOIS1-10/3) GOSUB %42y 1314, 1316

1284 NEXT §1t FOR 51=1 TO 59 FOR J=1 70 &t S(J,801=08 NEXT J¢ IFGL)1 THEN1IZ98
1286 I=1: GOTD 1252

1288 T=04INTCLAQRNDCL) ) +5: FOR J=2 10 Si-%: [F 1=5(8,0) THEN §2BE

1290 MEKT 4

1292 8(8,81)=1: Si9,51)=072: S410,811=¥]{-11 MEXT 81

1254 AL$=""1 FOR [=32 10 23%5: AL$=RL+CHRBI10: NEXT

1295 PRINT "Bt PRINT [&,00 "Captains - enter your names®

1296 FOR I=1 TO P9: PRINT: PRINT * Captain®ili".... "%

OPTIONS®

05 ALS="12745478%0"

of 12*: BOTO1252

1304 FOR I=1 TD T9/P9: FAINT: FOR Pl=1 10 F9

1306 TiY Thi=0t TI2,Ti0=00 T6TLy=0: TI3,THI=15: T4, T1i=10e Ti5,Til=l0

L30B TiT,TH)=25: TR, Thh=0¢ TI9,T00=00s TOLO,TLE=VE: TOIL, TI050008 TOLZ, TL)=0
1310 PRINT NS IP1b;" name ship #*315": "3

1311 USRUINISALS, A2, R0 PRINT

1312 THIT, 0 =A8: THC1, Li=N$IPIbs Ti=Ti+1: MEXT Pl4l

L34 FOR Bl=l TO P9 BelyBE=0: BI2,B10=01t B3, BII=Y¥1t NEKT 81t BOTO 42

|51k E=100: BOSUR 1320t BAT,S1h=S+AMDCLII35: RETURN

1318 E=50t BOSUB 13200 S(7,51)=J0RND(L)¥5¢ RETURN

1320 Y={RND[1)=,5)8E! Y=RNDI1)BE/2: F=l: BOSUR 472t IF F=0 THEN 1320

1322 RETURN

1324 POKEASIA, INT(T1/2¢2): FORIU=0TDZSSSTEPS: POKEASLS, 1U:USH I68) tNEXTIUSRITL)
1326 M#="FRESS A KEY"™ FOR X1=1 TO 11: AIS=MIDS (A%, XXs10¢ FRINT [5+X1,00 ALS
1328 MUSIC "“BO"tPRINT [§0,0X-17 AL%: REXT

1330 RETURN

1332 IF DA$="" THEM RETLRN

L334 FRINT [3,3] DAS! FOR X¥=F TO 2J+LEM(DAS}! FRINT [2,11] *-°

1314 FRINT [4,0E] "-"1 NETT: RETURM

1338 DATA (83, (3020 (1 5 Uraniums Iron Dre,Machinery,Medic Sipplies

L340 DATA Computers,D:amond Geas

| 342 FOR 1%=0 TO 3¢ READ DSIXE): WEXT

1344 FOR 1¥=0 TO &t AEAD COS(XIIT NEXT

1346 RETURN

1B DATA =1y~ 2=, L0y o= Ly Ly by=o b Dy B de e 2ra by 1=y 8140, 5

1330 DATA o5y T5)a 750a 780 = TS~ To= T = Ba =1 50w B =1y =1 By=a iy By 1 i =0 5
1352 IF LENA%)CA THEN As=A%+As

1354 TEMPOD 7: FOR XX=] TO LEM[AN): XC=ASCIMID®{A®, LY, 1))

L1356 IF XCOT1 THEM Me=*_*: XC=2[-7

1358 IF RCOTL THEN M#="=": IC=1C-7

L3860 IF XCT1 THEM MWe="#°: IC=K(-7

1362 IF XC}71 THEW m$="R2": IC=1C-T

1580 RUSIC RS+CHRELIC: ! A$=""

1366 MEXT: TEWPD 5 RETURN

LI4E POKE 7221,UN: POLE 7222,U¥

1369 USRI4&0B1: END

1370 Ko=0: PRINT "®"t PRINT (8,01 ® *3

1372 TX=INTARNDC1D®GS)¢ks AB=MIDS (58,500, 001,4)1 SAs=STRE (LN

LI73 IF X109 THEN LIT2 ;751‘*...

JETH ON INT (RNICLY #5#1) BOTO 1374, LE78, 1360, 1382, 1384

1374 SA¥=3A8+"175°1 PRINT ®
1377 d0=1: 6OTO 1386

LITE SAS=SA%4"450"1 PRINT *
1379 J0=4+ GOTO L1384

| 380 SAB=SA%4"275%1 PRINT *
L13BE d0=2¢ BOTO 1348

1382 SA$=5A%+'575': PRINT *
1383 J0=3: BOTO 138&

1384 SAS=GAS+"4BR": PRINT * PLABUE DN "iA%: JO=k

1386 FRINT! PRINT *  Urgent need for "jCO8(I0)

1388 FAINT £24,85) "PUESS A KEY*}

1390 GET A%: IF A®="" THEN 1350

1392 RETURN

1354 PRINT [24,15]1 *PRESS A KEY';

1800 PRINT "™ MUSIC "CTCC*: PRINT [4,13] ® prowszwamanvi)

1402 PRINT [5,131 " Manetfall §°

1404 FRINT D407 * famamummmumnl "

1405 FRINT [11,B] "Press "N° for Mew Bame"

1406 PRINT [12:2] *or "K' to recover old game from tape®

1807 BET R®: |=RNDL11: §F A%="" 1HEM 1407

1408 IF A$="N" THEN PRINT "B"¢ PRINT [1,|5] “MEW GAME®: MUSIZ *A": G0OT0 1227
1410 IF 4%="R" THEN R=1! GR=0t RE=9: PRINT "E": MUSIC "A"

1411 IF A$="R" THEN PRINTCLO;01'Ensure you have the tape in'E':GOSUBTBO:BOT0AZ
1412 BOTD 1407

LALE DATA 050,05 205, 139522, 90559, 28, 205, 169,25, 121, 254,25, 2104 152, 15, 50, | 14
1416 THTA 17,205, k58522, 40, 205, 189,25, 128, 254, 40, 200, 152, 19,50, 113, 17,205, 154
1818 DATA 22,93,195,4%, 28, 17, 180, 0, 25, 34, 12,17, 205, 151, &2, 44, 205, 175, 34, 205,15
1420 DATA 24,205, 1, 28,213, 197,205, 154,22, 44,208, 169,25, 205, 154, 22,44, 34,1, 16
(422 DATA 225,34, 10,07, 225,67, 74, 237,81, 12,47, 203,205, 179, 9,205,206, 11, 294, 142
Y424 DATA A0, 50,258, Fo, 40, 34, 197, 2370 75 10, 17,229, 2375 1775 209, 193, 32, 230, 18, 19
[A26 DATA 12,205, L8, 0,015,222, 205, 179, 9, 205,204, 11, 254, 102, 40, 25,254, %6, 72, 242
1428 DATA 13,12, 40,204, 62,20, 205, 18,0, 205,12, 0,52, 20, 205, 18,0, 13,4, 27, 24, 186
1430 DATA 175,71, 197,420 172, 205, 19, 3B, 205, 58, 36, 205, 4L, 24, W, 1,72, 205, 123, 25
1432 DATA Iﬁ,!!ﬁ,ZUS-EE'ﬂ,El.NS,Ilﬂ.ES,EUE.lM;E?u l57|19-201-ﬂ=ﬂtﬂ-ﬂ-?05r9rﬁ9
L34 DATA 80, 68,0,0,27

1435 FOR [=) T0O %52: READ AS: MEXT 1

|438 FOR 1=53074 TO 51232

1440 READ A POKE 1,4

L4400 NEAT I

1480 FESTORE! RETURN

NUCLEAR PONER PLANT DISASTER ON ;S
RAGING [NFLATION OW ;b4
KEW BALACTIC RAILWAY ON *GA8

EEP THOUGHT PROJECT ON * kb
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SPECTRUM |G o)

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-680 cassette with book
containing many major programs, to teach you
programming the Spectrum from first steps. The ideal
guide if the Spectrum is your first computer. £4.95.
CREATING ARCADE GAMES ON THE ZX
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. Sius 1 ?_HARP m
PROGRAMMING YOUR 2X SPECTRUM — Tim
Hartnell and Dilwyn Jones. 200 pages, more than 100 m 7 ﬁ il Lgm]
programs, to take your through programming the ol e i) :
Spectrum from the beginning. Written by Tim
Hartnell, the most widely published ZX author in the
world. Recommended by PCW, Sinclair User and
Personal Computer Today. £6.95. : i
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 z
PHONE NOW or SEND FOR DETAILS

enhanced programming techniques and concepts. —
MAIDENHEAD ? (0628) 71778

£7.95.
60 GAMES AND APPLICATIONS FOR THE Kuma Computers Ltd 11 York Road,

SPECTRUM — David Harwood. Arcade games,

intelligent board games, brain games and utility &

programs, they're a” here. Just £4.95‘ Please tick box for information required, and send coupon to:
Kuma Computers, 11 York Road, Maidenhead, Berks SL& 15Q I

GAMES ZX COMPUTERS PLAY — edited by Tim l e~

Kuma has over 500 software programmes
covering-utility,educational,
entertainment, word processing and other

Maidenhead, Berks SL6 1SQ

MOFTWARE HARD'W ARE SOFTWARE
Hartnell. Thirty great games for your ZX computer, 15 I
: L] smius-1 O 0O mnewsran [
for the Spectrum, 15 for the 16K ZX81. Only £3.25. I I
S R s I T e e e R R R e L D SHARP A+B D PRINTERS:
TR | [ osporNE-1 O O marrix I
1
R R [J gpson ux20 [0 [J pasy g
Dept. CT I
44-46 Earls Court Road, London, W8 6EJ. ) R T £ L P S e i B e e I
Please send me the booksindicated above. | enclose £ : ADDRESS e l
Name fo
Address I l
I Pf).‘lTF[}DE..._CT1
---------------J
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THE WHITE BARROWS

Somewhere amid this maze of burial chambars furks an Evil
Soarcerer whom you need to trap. Trouble is, he's protected
by Trolfs, Dwarves, Serpents and the occasional Dragon or two!
Your magic staff wilf 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 jusi hacking

your way through the Barrows and hoping to fall over

the Sorcerer. Eventually you'lf meet a Dragon, and

they don't hack easily! You 'l 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 wildest nightmares look like Julie Andrews.
Fancy meeting a Mind Flyer, for example? Or how
about shaking hands with an Asmodeus? (You'll
only do that once!) Treasure is here to be found
though . . . the hard way.

See just how good yvou really are ar
adventuring with this practically unsurvivable
fantasy. Mot for the faint of heart or the slow of
sword.

CELLS AND SERPENTS Only £6.50 all inclusivel

** SPECIAL DEAL **
Both programs for only £1 1.45 all inclusive!

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, ASFP Litd, | am enclosing my Cheque/Postal Order’/Money Order
145 Charing Cross Road, London WC2H OEE (delete as necessary) for £ . .. (payable to ASP Ltd)
OR Debit my Access/Barclaycard (delete as necessary)

Please send me . . . tapels) of the following programs:
TheWhiteBarrows .. .............@£6.50esch Please use BLOCK CAPITALS and include vuurpnbtujdp
CellsandSerpents. . . . . ...........@E6.50each NAME (Mr/Ms)
Bothtapesatspecialprice . . .. ........cnly£11.45 ADDRESS .
My SYSIBITHISE . o0 civve sanls o s ss s o+ COMPpULEr ;
F'DbTEUDE

TRADE ENQUIRIES WELCOME éiQhétL.ﬁé :
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Opinion: Readers’ lefters

PRINTOUT

It is frite to write of the vast
diminution in the cost of
computing power over the last 20
vears. Though peripherals have
also got cheaper, they are
dependent on expensive traditional
engineering disciplines and have
lagged behind so much that the
cost of important bolt-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 aard copy — in full
colour,

Could ycu gaoze info your
crystal ball and hazard some
educational guesses at the future
of such desirable widgefs,
especially in low-cost home
systems? Will they need new
fechnology? For example, a colour
printer could use coloured pens,
or coloured fypewriter ribbons (as
in some mulli-coloured chart
recorders), but might use
something more or less complefely
new, such as electrophotographic
(ie photocopier-like) devices. And
when, if ever, will disc drive
prices subside to a level within
reasonable reach for a not-foo-
serious home micro?

On a separate lopic, Mr
Peckelt 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
mugazine (o give the exact
address, ordering costs and cost of
back issues plus the cost of
phofocopies of articles in copies
which you may have sold ouf of.

Yours faithfully,

R I Bull

Bath
{ *Colour prirters are here already;
Tandy marke: a lovely little four
pen printer plotter called the CGF
151 at about EIE-"_'f and Integrex do
a golour matrix ;.,-:inlur that uses a
multicelour ribk arnc
Overs th\Jru to achieve |I' etfects.

is falling
they will

r £100 in "‘c~ form

& ilm

that we know now. New designs

l:ke the Sony 3"’ disc and Sinclair's
Micredrives may come to be
accepted as replacements over the

rext few years and these skould
prove to be considerably cheaper.
Qur back issues are generally
advertised in the magazine but if
there is no reference to this service
vou can write to Computing l:)d ay
Backnumbers, 513 London Road
Thornton Heath, Surrey CR4 BAR.
Those issues which are available
cost £1.50 each. Photocopies of
any article from any issue also cost
£1.80 each and can be oblained
from our Charing Cross Recad
address, but please indicata
clearly which issues and which
arlicles you want. Ed. ")

Owners of UK 10Is fitted with
CEGMON monitors probably know
that the OUTPUT vector in PAGE
2 is still at $021A, If they wish to
implement the lower case routine
(M Williams, Computing Today,
April 1983, p92) they can merely
change the last two DATA values
fo 155 and 255 so that the output
reaches its original destinction
($FF9B with CEGMON).

However, if the fup uf FAGE 2
is not being used, the routine can
be located there so that the low
byte of the start of the rouline is
the same as the low byte of the
output vector address. This has
two advantages: first, only one
POKE instruction is required
either to activate or fo deactivate
the routine; second, when the
routine is deactivated, there is no
additional delay in the output as it
goes directly fo its originai
destination instead of indirectly via
the end of the routine., Some may
consider it has another advantage
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 :iREAD A
20 POKE J,AINEXTiPOKE 53¥,2

3@ DATA 201 ,45,144,7,201,91,174
a0 DaTa 3,024,105 32 ,74,155, 295

it is deactivated by POKE 539 255
and reactivated by POKFE 539 2.
UK 101 owners with either the
old or new monitors can share
these advanfages. 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 monifor
it must be started at 724 (decimal).
The program should be as above
but amended 1o use these locations
and the last two DATA values
given in the original article, In
both cases the roufine is reafivated
by POKE 539 2 For the old
monitor the roufine is deactivated
by POKFE 539,255 but the new
monitor requires POKE 539 251,
WEMON owners will have to work
out their own salvation.

Yours faithfully

N G. Savill,

Ascot

Considerable interest has been
evoked of late by the fact that the
ZX Spectrum cccepis the
slatement:

PRINTE]
which prints on the line usually
reserved for error messages and
input.

In fact, five non-microdrive
statements accept siream numbers
(denvted by the hash) — PRINT,
LIST, LPRINT, LLIST and INPUT.

The streams referred to in
these statements are not the same
as in the microdrive sfatements,
but are as follows.

"Thi® |& the boteos 1ine”

ﬁ? The bottom half of the screen

# 2 The top half of the screen
# 3 The printer

Some statements to experiment
with:
LIETWI
LLISTHZ 18
PRIMTHA;"This will be on the printer”
LPRINTWHZ2:"Top of the screen”
L1ST™!

INPUTHE | "o difference” (A%
INPUTHE [ *MNo charge ® [LINE &%

Yours faithfully
Alex Green,

Uxbridge

In answer to C. Y. Fung's letter in
the May edition of your magazine.

To overcome one of the
Tangerine BASIC's little quirks, all
vou do is type POKES3, 0 after the
GET command. This zeros the
display index.

Yours faithfully,
T. G. Royle
Waterlonville

The Cric-1, 48K. First, the good
news. The Oric-1, for its
price, compaciness and power, Is

&4
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probably the most cost-effective
microcomputer on the market
(despite Sinclair having reduced
the 48K Spectrum fo 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 I 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, unfortunalely, the bad
news There is no woy that this
could be considered a beginner's
computer. The [64-page 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 sheet referred fo the first
edition (32-page previous
manual?). There are still many
errors, omissions and non-existent
explanations {eg SOUND or
MUSIC commands appear to need
to be preceded by FLAY 70,00 fo
be effective, as the PLAY
command would appear, on turn-
on, to default fo PLAY 1,1, 1, 1.
Thus, channels 2 and 3 cannot be
used within the SOUND or MUSIC
statements, only channel | being
swifched on. The demo tape shows
this, but it cannot be spotted
immediafely).

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 fo 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 stafed, 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

?rpe RUN, when all variables are
ost.

Rirging Oric about this
produces the telephone number of
Tansoft Ltd., Ely (0353-2271) and
the telephonist there will give you
a name of Paul Kaufman
{pronounced Cough-man) as the
man to talk to regarding
programming problems. After four
attempls to speak fo him (engaged
on phone, tHied up in
meeling, taking no further calls,
unavailable), I was told to send a
stamped addressed envelope fo
him, when a listing would be
posted showing how to save
variables to tape: I live in hope!

Other, minar bugs 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
computer assumes this fo be an
ASCII code, and will print the
appropriate CHRS. eg PLOT
10, 10 100 will print a 'd’ at position
10,10 (ie CHRS$(100)).

IF. . THEN. . .ELSE only
works if ELSE is immediately
followed by PRINT.

A simple REM statement after
RETURN, if the lafter is at the end
of a mulli-statement line, gives the
error report RETURN WITHOUT
GOSUB. This, even though you
give a GOSURB (line number)
command fo reach the subroutine,

The lack of instructions
regarding the use of control
characters and screen altribules
have been discussed by reviewers
elsewhere, and I will merely stute
here that the computer would
appear to take many numerical
variables and convert 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 THNPJT X
28 PLOT 18,18, "You have sntered®
3@ PLOT 18 ,28,.X

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 af position 10,207

Finally, a word about my tape
recorder. [ 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 [ had a
probilem with either saving or
loading with any of these
machines. The recorder is the
Boots CR225 fitted with DIN socket
and jack sockets (even a Remote
socke! for motor control), and the
tapes I use are W. H. Smith’s Cl12

I hope this helps someone else

COMPUTING TODAY AUGUST 1983

PRINTOUT

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 fo hear tha! there have
been some problems with Ultima
that appeared in Personal Software
in Spring 1983 [ have done my
best to winkle out the problem but
since I am at the moment
computerless I cannot be certain
that my solution will work,
Anyway, please try the following:
258 [F M1-M2{3@8 MMND Y1-YZI08 AND
CABS(HI=K2) (HABRIYI=YR) OR ABBIBIT!=|}
THEN PROCILLEGAL 100TOD Lé@
248  LEAPT(LEAPCOUNTER) =X+ 7oy

378 IF LEAPCOUNTER{»@ THEW FOR LOOP=a TO
LEAFCOUNTER=1 1 FROCOUT I LEAPT (LOOP» HOD ¥,
LEAPT (LOOPY DIV % (BOARDELEAPT(LODP)
MOD #,LEAPTI(LOOF! DIV #is@ NEXT LOODP

Sometimes [ wonder why I use
such long variable names! Line
250 will make sure that the Rollers
can’'t move diagonally.

Yours faithfully
S. Draper
Cambridge

A couple of amendments/
suggestions regarding recent
articles.

First, in the article on Elegant
Programming (April 1983), p&z,
the author says that his regressive
factorial program wiil not work as
first written, If one enters:

LBIR  Neb+ ] g FefisF

the program will run properly.

Secondly, in the March 1983
issue on p58 it is stafted that the
answer fo the ultimale question
will take 7,000 000, 000 000 years
to 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 1,000,000 times

slower than Deep Thought! Ed. *) p
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Opinion: Readers’ letters

Already the HX-20 Users' Group
has received exposure through
Editors publishing information
about the existence of the group.
Response has been
overwhelming, yet I feel there
could be more, especially from
magazines who have not
participated.

I wonder if I may request your
cooperalion 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 HRoad, Ealing, London
Wi3

With reference fo the letter
published in the June issue of
Computing Today, we note 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 operating
system for the Nascom. We nole
that he is currently considering an
80 column video card so as lo lake
full advantage of CB/M. Among
the cards he has considered is the
MAP 80 VFC. The whole principle
behind the design of the MAP VFC
has been to provide the Nascom
owner with a cheap professional
way of implementing CP/M on his
Nascom. It not only provides full
compatibility with the ADM34
terminal and the Gemini IVC but
also allows the user to revert to
NASSYS (Nascom's standard
operaling system) withou!
incorporating any complicated
switching. Unlike MONITOR. COM
the VFC actuaily switches in
NASSYS with the video RAM in its
normal location and all the
Nascom existing software will run
with it,

Modulated outputs for 80
column video cards to drive a
television generally result in bad
gcreen displays. Some of our
customers 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
monifor is obtained,

Mr. Chase also asks the
question regarding Superkrain’s
QD sysfem. Some Gemini sysfems
allow use of a Superbrain program
called COPYSB, COM writien by
David Parkinson, but this will not
work with the Lucas Nascom dise
sysfem.

CP/M has the reputation of
being a bad operating system.
Without exception all
implementations of CP/M on the
NASBUS/80BUS systems have
particularly good software
incorporaling good screen editors,
efc. Once the user has started with
CP/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.

He: FROGLET Program. Thank
you for your very prompt (and in
computer magazine circles) very
atypically efficient reply tc 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 trouble. I
inserted an extra line at
2265 PAGE = & 1200

I now play it right through
from disc without acquiring the no
room message. In my experience,
therefore, there Is no need for
crunching programs as suggested
mn your leaflet,

+

Yours faithfully,

Dr J. J. Hamblin

Westcliff-on-sea

With regard to the leffer 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
I'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
linish.

Unfortunately this recorder is
no longer in production but may
still be available from some shops
if one is prepared fo hunt around,

or alternafively on the second-
hand market,

Yours faithfully,
Ronald A. Rankine
Sutton

In your December 1982 edition
you published a game for the
ZX80, on page 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 £X81 and
I am very interested.

I also wish to say something
about microccmputer 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 fo release the last key before
you press the next, but most
hobbyists are not typists and [
suggest would welcome a more
ergonomic arrangement of the
keys. Am [ too lafe? Are computer
manufacturers so committed to
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 te make some
modilications lo the program to get
it RUNning en a ZX81 but these are
minor and the ZX81 manual
provides all the information thal
vou are likely to need, If you think
that the QWERTY typewriter layout
is strange, try to remember that it
was invented to physically slow
typists dewn (the old mechanical
typewriters jammed easily) and that
the inventor's last jeke on the

world was that the longest word
yvou can generate on any row of the
kevboard is TYPEWRITER!
Sericusly, though, many typists

find computer keyboards confusing
as they have more keys and these
are in unconventional places,

In an attempt to standardise we
now have the 180 keyboad which
is being offered as a standard
fiting to many new computers and
typewriters, That, | can promise
you from recenl experience in

changing from an Apple Il io an
Apple lle, 15 just as confusing as
moving from a lypawriter to a
Zh81. Ed. ™

= e =]
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Bristol BS1 4UB. Tel: Bristol 276618 WHERE TO BUY IT" GUIDE. AND AT —

OPEN: 6 days 8.30 am — & prm (Thurs, 7 pm) 27 Bedlord Place, Southamp-

ton. Tel: 0703 36895,
ACT SIRIUS 1, VIC 20, TEXAS T199/4A. OPEN: & ?:-' : .30 "
TABS accounling business sysiems,

MICROCHIPS Buginzas and Home Compulars
BERKSHIRE PLYMOUTH'S NQ/sCOM

1E7S DEALER

2 PRINTER S & R BREWSTER LIMITED 23 Cumberland
eneral SPECIALISTS 86-88 Union St., Plymouth PL1 3HG. Place, S'hampton
P el ":‘: elloalfne i Tel: 0752 665011  Open: 6 days. . ; ;

Epson & M rnlln 3 el Bon. & cables Tel: (0703) 38740. (C.R.A, member)

6 THE NFUHWUODS TlLEHUHST READING. Open. Mon-Sat 8.30am-5 30prm 1Sat Tpm)

& i stock
e B8] — \esT DEVON ELECTRONICS — Suporte
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KENT
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‘We Buy Sull. Break Computers & Paripharals
10 Waterloo Bd, Widnes, Hallon Tel 057 420 4500

| _ Most compulers and software stocked,

BRIERS COMPUTER SERVICES EE;&HR“M“LNBASH:I;EEE !::{!;DD
s ' i GRAVESEND HOME COMPUTERS LTD.
Polytechnic Bookshop (at the Poly) TEL: 01-550 2333
1 King Edward Square, THE “BOOKEEPER" — A compiete smal busiess 39 The Terrace, Gravesend Tel; 0474 50677
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AT A GLANCE...AT A GLANCE..

.AT A GLANCE..
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AT A GLANCE. ..

COMPUTING TODAY
PRESENTS YOUR OWN
‘WHERE TO BUY IT' GUIDE.

”ENRys COMPUTER SHOP

404-306 Edgware Road, London W2 1ED.
Tel: 01-402 6822

Open: 6 days a week Order by phone or call

in and see for yourselt

LOOKING FOR
MICROCOMPUTER HARDWARE
OR SOFTWARE? LOOK NO
FURTHER THAN
COMPUTAMART!

LANCASHIRE

/’_\ COMPUTER CENTRE
38-43 Standish Sireel, BURNLEY.
Tel: 54299, OPEN: 6 days & week.

( IM.| '||:—-| iaists In he |rr|1-\- Eisir

) putara. Act Sin

/' BBC/beomy Al

_\____,_H' paripheralg lor mosi micros

: 218 + 220 - 226 Bishops-
Dersonal gate, ecomads T

Compulers et (01377 1200
Limiled Open: Mon-Fri Sam-6pm,
iy Retail and Wholesals.

SOUTH LONDON

A0S

51 QUEEN STREET, MORECAMBE.
Tal 411436, Also opan Sundays.
lair, G i n/BBC + Dragon
=t dealer for Bug-gyle, Imagine, Qu-cksive
-\.m-: Melbourne House, Siversoll elo

CROYDON COMPUTER CENTRE

Zil Brigsiock Rd., ‘I'Ilnmlun Hesth

Surray. Tal: 01- BED 128
BBC, Acorn, MewBrain, Game i
Kaga Micravitek Zenith Manitors, G
80, 824 + B4 Printers. Faper Fibbana
Software elc, alc, BUY /HIRE,

VICTOR MORRIS GLASGOW

TANDY TRS 80, VIC 20, VIDED GENIE, APPLE
PANASONIC, CUMANA, EPSOMETC.

340 Argyle Street, Glasgow G2: 041 221 8958

SHROPSHIRE

o iy
ford 1Electronices
Semmmmting
2En Bradiord 5., shihlll £lso_at Bamber's Base-
ment, Tellord Town Centre. Tel (0952) 480008

Cpan Mon-Wed 56 - Fil 'H :u 'D
Sincigir + One 1 Daa
Wil Deagon. BBC. Locata:

ward
howe Slan!un lufShIfnal

LEIGH COLOUR
LABORATORY LTD
87 Chapel St., LEIGH,
Tel: 0942 607661
Open: 9 — 5.30.

SQUARE DEAL

375 Footscray Road, New
Eltharh SE9, Tal: 01-859 1510.
Sharp M]]ll Dragen, am
20, Orx L,-.x
ar, Texas (Soltwar @ also
slosked))

STAFFORDSHIRE

"compuferama’

11 Markel 59, Arcade a9 I t!'l'.lflnla Stresl
Hanls ‘; wil

i |||| ani
3 |f-’L 1 41858

COMPUTER MECCA OF THE MIDLANDS

Pyt
830 HYDE ROAD, MANCHESTER.
Tel: 061 223 6206
Open: Mon-Fri 8.32-5.30, Sat 9.30-5.00
Full range of softwere/ hardware for most
micro computers, Credit cards accepted,

LYVERSQOFT

GE LIME STREET, LINERPOOL  Tel: 051 - 708 7100
Open 6 days a weak 8 1l 530
We specialise inour own Vic 20 software. Also
software for Dragon, Sinclair, BBOC, Acorn,
Texas et Plus peripharals.

MIDDLESEX

COMPUTER CABIN
24 The Parade, Silverdale, Newcastle.
Tel: 0782 636911

VIC-20, ZXB1 hardware and software. BBC, Atom
Spectrum software

COMPUTER
NSC Sotes
29 Hanging Ditch, Manchastar.
Tel: 061 832 2269

Open: Mon-Fii 9.30am-5,30pm
Sat 10-b, Hetsil and Wholesale,

L.B. ELECTRONICS
11 Hercies Rd, Hillingdon.

Tel: Uxbridge 55399 (24hr ans. service!
Open; 6 days, 8.30am-6pm, lunch 1215 excagt Satl
Suplus equspmant, memary, EFROMS a1c. Als
eatablished mail order sarvice

i AR B
SR
56-68 South Street,
Eastbourne.

Tel: Eastbourne (0323) 639983/20496
Open: 6 days 9am-5. 15pm.

LINCOLNSHIRE

NORFOLK

SHARP CENTRE

16 Malville Street,
Lincoln,

Tel: Lincoln 32379.

Open: 9am-5,30pm closed Wed.

ANGLA COMPUTER CENTRE

| B8 St Benedicts Strest,
f.”.
Wy

LAMER

24 Gloucester Road, Brighton.
Tel: 0273-698424.
Open. Man-Fri 10am-5,30pm,
Sat Sam-5.30pm.

Norwich.
NORTHAMPTONSHIRE

EUTESHOP computerLAND

324 Euston Road, NW1.
Tal: 01-387 0605.
Open: Mon-Fri 9am-5.30pm.
(C.R.A. member)

Tel: (0603) 29652/26002.
Opan: & days 8am-5.30pm.
NORTHAMPTON
HOME COMPUTER CENTRE
58A Wellingborough Road, Morthampton,
Tel: (0604) 22539
Open: 6 days a week from 10 - B

HOBBYIST LTD.

3 The Broadway, Manor Hall Rd.,
Southwick, Tel: (0273) 593345,
Open B days 10am-Tpm (Wed + Sal 5.30pm)
Epsom HX20 Portable Computer. Apple lle
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TYNE AND WEAR ' \

TY el
HCCS associATES PU SHOUPR FEET UP m EEmrE-.
Durham Rd., Low Fell, OP WITH OEM COMPUTER SYSTEMS
Gatg;:.‘,gda;:'éﬂ:.g%;::?4!;.11“4' COMPUTING TODAY ?-11 Regent Street, Rugby CV21 2PE,
10&m—5.1§0pm]. Speciali.sts in: Acorn, == { Tel:(0788) 70522/3/4
BBC, Video Genie, VIC 20. THE FINEST COMPLITER SHOMWRCKOMS IN THE MIDLANDS

WARWICKSHIRE YORKSHIRE

SIR Computers Ltd. BUSINESS & LEISURE BH“DFQHEEG%OMPUTE“

91 Whitchurch Road, Cardiff. 16 The Square, Kenilworth. at Thomas Wright (Bradford)
Tel: 0222 - 21341 Tel: Kenilworth 512127, Ltd., Thorite Housa, Laisterdyke.

EBB h Open: Mon-Fri 8am-5pm, % day Thur Tel: Bradford 668890,

flunch 1-21. Aetail and Wholesale, Open: Mon-Fri 8.45-5.30. (Sat 12am)

STEVE'S COMPUTER COMPANY LTD CARVELLS OF RUGBY LTD SYSTEM-SOFT
45 CASTLE ARCADE, CARDIFF.

3/7 Bank Street, Rugby CV21 2QE THE BEST FR
AR v AN The Acorn/BBC Specialists g

: ' ; g Freepost. Ackworth, Pontafrac: WFY 7BA
OPEN: Mon — Sat, 9 — 530 _We ﬂlin E'.o_r:.‘k [ﬁ‘xﬁl.‘j Ill‘::':«_:;i UIE P[:rl.nagg-l 3z We M..l:t i s i ,.J: :_a”.k:‘“_. Irom lazding

= B " . Gommodora 84, Sinclair ZX81 /Spectrum, Cumans bt St i 5 driphurh i hespls

FOR COMPONENTS TO COMPUTERS drives, Epson Printars and Books “S.Taél‘t:)r 'Iirlil"lll i a%.-:-l CJ"IrIv-'-Sl‘]i FE

ROGLET | —_FROGLET

Have YOU hopped, jumped or swum across the rivei 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 establishzs whether your

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 be swept away by the current. Once across with

three out of your four frogs you’ll be able to score bonus points by catching the flies that appear over the river hut,
take care that vou dont run out of time!

Allin all it's a great, fast moving game that any number of people can play and, just to add to the spirit of the thing
the program 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 Saftware, ASP Lrd, 145 Charing Cross Road, Londeon WEC2H OFE

e e e s . S e e — —— — — — — — ————— ———— . o

Please sand me ..., tapels) of Froglet I enclase my cheque/Postal Order/Money Order
for my 32K BBL‘ Micro (delete as necessary)

tur .. |[payable to ASP Ltd) VIsA
T OR i
R LE Debit rn.',,.r AccPsszarciaycmd :delpip as necessary)
| Please use BLOCK CAPITALS and include your posteode, CT Aug 83
iNAME[MHMI‘S!M&J_._......_,_,___.,....
| ADDRESS
I " T s PR = et e s e as iy
! Tl T e e e ot SR I S T SRR ° 1 1. S i a3 U St AP
e —— e — —
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COMPUTING TODAY BOOK SERVICE

“Learning to Use”
a new series for

first time
users.

“Learning to Use” is a new series
of books which introduces

newcomers to the most widely
used micros in the marketplace.

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

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

All books in the series are £5.95
(incl. postage). [———
rCTAug ‘83

Gower
I Order through SPECIALIST BOOKS i
l SPECIALIST BOOKS, COMPUTING TODAY, l
l 145 CHARING CROSS ROAD, LONDON WC2H OEE l
I Mame I
To be published | .. |
I Make cheques payable 1o ASP Lid | enclose my cheque for £ I
Pigase dehit my Barclayveard | Access Signed .
Learning to Use the Oric 1 I surser SR N RN SR Data s | |
Computer ' NOW AVAILABLE ~ | Learningto Use the PET Computer _ kearning to Use the VIC-20 Computer l
Please sendme .....copy ies | Learningto Use the BBC Microcomputer Learning to Use the ZX81 Computer
Learning to Use the Lynx | ailatf?.?.gf;taat_:hh . |Learningto Usalhaixﬁ-pctlmm [ _Learningta Lse the Dragan 32 I
Computer I e stk 18 .. Learningto Use the Apple /1€ I LearningtoUse the T199/4a I
|| Learming to Use the Commodore 64
I To be published l
T A T e Plaasz reserve for me, and send to me on publication my copy (es of
e, | |altart5.96each _ Learningto Use the O 1 Learning ta Use the Lynx |
I-linc:'.uosl.& packing|

_-_———_“"--——-_----'_J
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COMPUTING TODAY

Lineage: 35p per word.

B =

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
' 8 Channel 8 Bit
Canbesar £ e %4

PRINTER INTERFACE £28 |

PROM PROGRAMMING 50p per device

Set up charge: Copying-FREE, Listinga-" S per byte, Post 50p forder.
Snr‘u:l for detaiis

UK Post included [txcnpl proms), Add VAT (UK.

BREAKPOINT
LIMITED

‘Mail order cnly.
Manor Buildings
Bradford wWaest

2 Manor Row
Yorkshire BD1 4HJ

Ambitious Programmers with Big Ideas . . .
. . . become a Software Mogul!

How? By bocaming a MOGUL programmar,

MOGUL SOFTWARE is part of a long-established home entertainment
company with interests in video software and recards. Dur proven
national and snternational marloating expertise has led to many yoars ol
success, Now we are irning our attention to games saftware,

Wa're hooking for big thinking games programmers with machine
code expenence who can produce exciting and innovative ideas far the
Spectrum, Vic 20, Atai, Dragon, BBC, Oric, T1 8914 and Commodare B4,

For big ideas, we'll pay big royaities. Or we'll purchase your
pragrammes outright. if you prefer, we'll offer a mixture of the two,

Then, as a sottware “mogul”, just watch your bank balance grow as
wa markei your programmes in the LK, Europe and the USA . all with
extensive advertising suppart,

THINK BIG . . . THINK MOGUL!
35-37 Wardour Street, London W1A 3BT. Tal 01437 3157

&

Sy

HI-RESOLUTION
GHAPHICS ATARI 400/800 Centronics
Paraliel Prln1er Interface
a0l Haquiras no
ised all lables
of £59.95 inc
g, Daaler

3 4 Fet40 & Bl columns Ma
SURENG  reduirad
| Graphbe scliware |

ting and aperaling instn

ENauinias wal

£149.00 Blackthorn Electronics
Ardlelgh Road, Deadham, Colchester,
SUPER ROM SELECTOR EBSEY
pualily printed cioul board ghving
R s B0 bwire selac]
K Roms/Eproma (o
WafEd ol y I

ba ||l k\.\:ll (il

.PET UPGRADES

'I\'hllﬂ U-Walt =ervicel (Dveamic Ram
1y MEMORY EiPANSIDN

4 . £50.80
. from £48.70

HARDWARE
15

h=E
dEi=Em
FOR
CUMANA & MICROVITEC
1431 /MS Monitor £245 + VAT
Dual Disc Unit for BBC
Micro £345 + VAT
ACCESS AND VISA CARDS
WELCOME

Telephone: 01-845 6705

P -:.-.ln Wore
HEFAIRS AND SERVICING

art |r[|'-u|r to a

n Dot or

-1II|- current rate

Tele, MICK BIGNELL (o mora
detalls at

MICROPORT

TRS 80 MODEL 16

Twin drive with Daisy Wheel, 2

Printer  Auto  Sheel Feeder

7 Clydesdale Close, Boreham- Manuals, Scrptist Word
wood, Herts WOE 2SD. Processor COBOL Compiler
Tel: 01-953 B3BS5 plus 10 dis ;A unused
£6400 ono. Tal 02555 53546

BYanInGgs or weakends

Microtan 65 Eprom Switching
Board

A 16, Softwase conlroliag

£18.95 o

8” DISC DRIVES, ex-equipment,
lested & working, siemans and

G5, equivalent ta Shugart SABM
arge £100 + VAT inc delvery, Manuals
M. P D '_P Cedar ClDSE, avallable David Husband,
Gratham, Huntingdon Gorleston Road, Branksome
PE18 0DZ. e BH1Z TNW ||1'r“'i‘-.-1udl1

764724

COMPUTING TODAY AUGUST 1983

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 Drosophila, | TRS 80 Level 2 Genie Panic. Fast
arcade action for Mascom, Fast | M/C arcade game + 2 ather M/C
synchronised asmation. 7 game | programs, £3.95 C. Wison, 5
variations. Reguires 14K at 1000H | Durward Drive, Glenrothes, Fife
(M1 needs NAS-SYS, NAS GRA | KY6 2LB,

ROM and Cottis Blandiord Inter
face) Casselte only E£8.00
including postage, Garry Rowland
24 Parsloes Avenue, Dagenahm
Rk SMNX

EPSON HX-20 c/w Micro-
cassette Drive, Printer, P.S.U, and
transit case, E3B0 ono, 01-552
1 772 after 630,

MINED-OUT. Don't tread an Bill
the warm

TRS-80 L2/GENIE
SOFTWARE (16K)

Comaatte 1:
rinel (o
: n'el, S chin

1 Al I|I pr.nflml on one cas

£3 B
Casselie 2

A WG A W [
NEW SAGE ||, twin discs plus Vit Both programs an one
RAM disk. Surplus to requirements Each casselto ca
Retail at £3995, to clear £3495 (4
v’-"-\l I. Wheathampstead (058 "H'ﬂ

1374

als DA (o poth far D5.95)
frowr

K. MEERAN, 32 Lismore Road,

5, Croydon, Surrey CR2 704,

M



SOFTWARE

APPLICATIONS T AT USER GROUPS
TWARE || BGoete, Wity tames. ouca: LYNX OWNERS

Business, utility games, 3 4
;I'FlS 80 !:KWDED GENIEES.?S tional, List SAE: DCS, 38 South Al single boar Ll:jr't'l ro OWners f.'-;;rlu :JFDE;Tptr\rlltlii rIT[J.E:'I];hLTSOrI\JE“EEEI
dodgems [18K] .. g Hramhall, Stackport. heir hoards, disc drives an Inoepenaent Lynx User Laroup.

: G ! Subscriptions  £9 per year

Frogger {16K]..
General Ledg Send cheque payable 1o

King 118K}...

SOFTWARE

007 SPY. Lets you stop and copy || Snole case. SAE for detals

Mailing Liat |Disk 48K).. any previously unstoppable WOLIE e MNILUG, 53 Kingswood Ave.,
i?.::?i"rs'«]f.‘.h' Spectrum casseites, On cassette BBC MICRO Sanderatend.gogth[ﬁ}roydon
SINCLA'IR £2.95 Bobker, 23 Chadderton THE ONLY EXPANDABLE CONSOLE Surrey CR2 8DQ.

781 Pols.. Drive, Unsworth, Bury, Lancs Also VIC DRASON ATOM ETC. Mewsletter Now Available

COLOUR GENIE TRS - 80 V/G
Pogis A""&"F'-'é.'PTT'“ LETTER WRITER Compiled word
| ~0SE0 85, Phone L
sneays marosio i progren oy | || 2055 140 TN RS ELIMINATE
the abova 'n'J"n nas ! "p HL‘\-dJLIUEI

SIMPLY SOFT, 109 South Street, ..-'m C,'Jlt!:flr'ldiih'f il mllll-:' I arour
o KRICONETD ||| SMELTIOCT, S sumer ||| miod i s i cines e gl
2 out of r;'n .-w nin  the CASSETT ES

BMN2T JHE. Tel: (0323) 848110
sole, Coming soon as axira bo

module tor r\.lrr) ForeTets
this consalz will grow wi

MZBOK/A Haorserace Analysis
SOFTWARE Winners galore. Casselle E£5.75

Other Sharp programs frem £3.00. - i A
LANGUAGES Detalls: CT Paragon, Moorside, |-|j?l"'|: B0 S ot back Serd ﬁ:mﬁf DataClone
Woodlands, Wimborne, Darset + VAT (at 15%) made 1o Sllent company ir the
FIG-FORTH 1 -1 (:tal"ll'_liPthernj *Iqlgr'ilz_::DL‘plirl ar it the duplcation
NEWBRAIN SOFTWARE. Word stand, can double lor il of data cassettes
Z80/8080 Source Listing Processor  £12 95 Ranumber || over the micro, anly £14.98 + £2.80 S
Zilog Mnemonics. Full comments. | | & oo b e Remaver php All other duplicating houses
“"Ui195"'?&“;-02;;;’[9'[{”?};2?('ggop? £505 Spreadshest Income Tax SILENT COMPUTERS are audio orientated — only
i ik ; 2 ~aleul P405 © Eit - fits 27 Wycombe Road, DataClone has a duplicating
RGN Eai e TS London N17 8XN 801 3014 . -
DAVID HUSBAND || 10th order equation to your data + & hadw armanhnns syslam dasigned from scralch
2 Gorleston Road, Branksome, high resolution plot) £4,95, These d W ; purely to handle computer
Poale, Dorsel BHI12 INW quality programé incorporate REAE G B WAl R yICGH 9 PR o e information.
{Bournemoulh TE4724 atter Tpm) machine coda for high perfor Tha rasul?
mance. Price includes computer Al e
FORTH, our well documented | cassette, user guide, full program CLUBS/USER Greatly improved reliability in
assembler listing for B0B0/ZB0 | listing, P&P. 5 Gaymer, 16/18 GROUPS data transfer rates frorm 300 to

CPUs is easily interfaced to most | Princes St, Ipswick
systems and only requires 12K of
RAM, only £12.50 Also available | UK101 SOFTWARE, Full colour

beyond 2400 baud pre-
viously unattainable

on 8 CP/M disks £2500. A {and sougd. A."l;,f rnlm Am,frscree;n All formats catered for,
Lambert, 14 Goodwood Close, | format Send for list to Dept B, Quantities fram 100 1o infinity.
Merden, Surrey SM4 SAW 70 Skirbeck Road, Boston, Lincs BBC MlCRO

PE21 BDG, Contact us now tor brochure,

DataClone - tha first
:i1||ra sarvica for computer

o BEC Mie

GD FDHTH & k i "-"—I--l J;I-i;l:;l.-:;

ot ! i
BIY FORTH KITS PRACTICAL PROGRAM FOR THE :an e LET o NORO TEACH

B8
SPECTRUM Gl 70 PROGFAM. by Tim Hatnel
e = u.,- Ad I |

wilh pragram
F‘o=| F"‘ o Giro A/ f: Bi)......... E5.00 c
R -

THE HH'V I U"ﬁl‘l
.. £5.00 s Jerarmy Ayston
£5.00

. £5.00

SAE for deta Ia

CCP SOFTWARE
208 Cetn Road, Bonymaen,
Swansea 5A1 TJE.

saching ,.JLL ..l.JII 1.1
ol up 1a 11

SOFTWARE: Canada's Atari
14/8 Arcades! Gorf, Zaxxon, In!erface PUb“caﬂons'

EE]HW a0 | | | Gialaxian, Defender, £16.99 CT,
Bidnangia B0 R Eliminator, N, Magic, Carnival, i
\ LA | || £15.83. Pheonix_ Chonpliiter: 44-46 Earls Court Rd.,
£12.96. Free W, Processor with LONDON W8 6EJ.
£s2+, Vic 20 Comgiler; runs upto
FORTH 130X faster, £24.66. TRSEO Cal
AVAILABLE NOW Speech synlthesizer, 100%
Nas-FORTH 1.11 for Nascar 2 ets software; €27.37. See hardware

Fig-Ft |FlTr1 wilh FORTH-73 2

HARDWARE: Casada's Vic 20 DRAGON/ATARI DA’_[ACL()NE

40/80 Colm. board. Includes: W,

S ppae ‘;Jl Masg- bf:’b routiees, Processor Si’]lE‘SdS"IE!B[, ail- 1-7 Harewood Avenue,
"f;‘fo,;‘.' il s merge; £86.33, Professional Light- | | Make the mast of your micracomputar London NW1 6LE
4 with FORTH-? pens for Vic 20/64, Atari 4/8 uses; with our proven books. Tel: 01-723 0477 Telex: 21878
3 Games + Business + S. graphics, P','IF""}G 'l""{""‘ull ST a8
o P E I iftard, with Gaer il rams o
£27.85. Purchase 6§ £24.93 get your Dragon up and rurnicg within
nanual Professional Vic 20 speech mirutes £5.85 ik
r-T-{:sm' IFEILICEY . ACA S 2hian Syl‘l[hesizer, unlimited vocabulary Dynamic Games lor Your Dr.gqn 52— T_shirls for Su mmer!
t pitch + valuma, EB9.R2 ,‘-‘.p I'|r| Harirell and Rob ung. J it i il K
A= s T i e o o [ ding Aste TACE M UsEr friendly ave You seen
.,r.,lllljl.l:. gdl,.t‘r;?rr]eélstfrp ?rldsl,.; }L‘B hBFrrr.’;Zi'::‘ ; reif Othello ard Cubik's Rube £4, 95 my peripherals and many more
RIS Sl St i Haltlnn Ihl Mutol Your Atarl — P

il £3.25 white or bly

i - ¢ I Lo
cheques/P, Orders; M. Khoshfek OME PER

Purchase of our products includes ran, &8 Rosaatr, Toronto, Canada
frea membearship of xFORTH Lisers M56T1Z9. Hardware £2. p.p
Group, and FORTH tulorial disc or International dealers welcomed

ore $ m o P 3 { ; { le}
tape. Purchase price ncludes These books are aar of the Tom Harinall
multiple copes. Full range  of Success in the Fast Lane’ Compuler
FORTH books availabla 5

1.2 Star Lan

Write ar telephone for more details: SHARP MZBOK 48K plus printer i MICROTAN 65 Tanbug ;
0202 764724 and interface. E100°'s software Tanex Basl in case with ASCI|
David Husband, including five languages. Under weyboard, keypad. many exfras

?ﬁﬂ"“"é” ““‘;'ﬁ;"':;ﬂ"- Poale, year ald, Private sale, £750. Tel: aver £300, accept £160 ana
kil : 01-891 3413 evenings. J253-BB5152
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BOOKS AND
PUBLICATIONS

PAHAPHYSICS Jaurnal [Russian

ransiations), Psychotronics
Kirlianog . Heliphanic Wi
elakine Compuler Scftware,

SAE 4 % 9

ETATT e
vy 3

Faralab, Downtaon

DRAGOM 32/ TANDY COLOR
Now 4 — yes 4 — labulous
magazines jusl for you!l

"Rainbow"”, "Color Computer Mews",
"Color Compuler Magazine', "Hol Co-
Ceo", all plue EXCLUSIVE LK /EL i

JE2E - 57

ELKAN ELECTRONICS
{Dept CT), FREEPOST, 11
Bury New Road, Prestwich,

Manchester M25 6LZ.
Tel: 061 798 7613

LIBRARIES

SO FTWARE

150 1

Arg

applications £
ghip reg £10.00 Hire
90p per 14 {
5 gamas FRE

llusiratec cata

oday pe

The Yorkshire Sof
13 Park Top,

THE MZ80K/A

ducational /B

Yorkshire LS28 6BY.

LIBRAHY

ies

ade

only M

1o La 1o

tware Library,
Pudsey,

WORK WANTED

TRADE MARKS

qarch Limited of 2
CODWILL OF THE ‘-il_..‘-;

Wi
WAS IMN L

15
Mumber Mark

1033487 SINCLAIR
1074356 MICROVISION
1092319 SINCLAIR
BERETT SINCLAIR

Cualified
gvailable, Low
Stecker on 01.2

unobligatory ¢

Silicon Office Users!

DrOgrermme

liscussion

ar  now
act Anthany

! B483 for

ATOM 8K VIA extended Basic | WANTED. ompUter
ROM -unﬂ ware, manuals; 7E | nents. Test -”||- f
Creed, £110 ono, South Benfleet | paid Sear

55806 Surrey. Yataley

COMPUTING TODAY

CLASSIFIED ADVERTISEMENT — ORDER FORM

It 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.

£85.25

£7.00

£8.75

£10.50

£12.25

£14.00

E15:15

£17.50

Please place my advert in COMPUTING TODAY for
I am enclosing my Cheque/Pastal Order/ Internalional Monay

Order for. (delele as necessary) €

OR Debit my Access/Barclaycard
{Delete as necessary)

{Made payable to A S, F' L |d]

N

!

[T11]

All classitied advartisements must be paid for in advance.
L ] L e e s e e
AHKTER.. AT — T
BUS & LEISUHE ............................

CASCADE
CLWYD PERS. COMP...
COMPUTER HOUSE

COMPUTEC M PLACE ..............

CONWAY COMP. BYSBTS..........coooroomrrsroseoirososirsssies
CROWN BUE SVRTE. ...

DISKING
ELITE..

A J HARDING {MDLIMEFIX).ii.i.i:.i.ii..:i:.:.::....r:::.ii..li.:..

IKON .
INTEHACTWE

INDEREREE. - LR e
SETROARDHEE -

KUMA
KUMA ...

COMPUTING TODAY AUGUST 1983

issues commencing as soon as possible
Please use BLOCK CAPITALS and include pos: codes,

MName (Mr/Mrs/Miss/Ms)
{delete sccaraingly)
Address

MDR (INTERFACE)
MICROVALVE..........
POWERTRAN CYB...
PREMIER PUBS.......
PRENTICE HALL ...
SCIMITAR.............
SILICA SHOP

SIR COMPUTERS .......
SINCLAIR................

SINCLAIR...........

SPARTAN...........

SUPERSOFT.......

SWANLEY.............

TECHNICARE.....

VIRGIN ......coviee

WEST-EENMEIMN: . ooni st sty :

compao

73



APPLE * APPLE * APPLE * APPLE *APPLE * APPLE * APPLE *
MINI CALC — SPREADSHEET
FOR APPLE

* Ideal for small businesses and the self-employed

* Can be used to plan/contrel your cash flow and maximise your business
efficiercy

* Economical and efticient uses very little memory, leaving more space for your
own wark

* It can do cell replication, and expansion facilities are provided, making data
input s.mple

* Spreadsheets can be saved on disc or cassette lor re-loading at any time

| * An example spreadsheet included on every disc

|* 26 x 26 spreadsheet

* Instant calculation also available

| Fill in the coupon and return it to: ASP Software
| 145 Charing Cross Road
g London WC2ZH OEE.

—— —— ——— — ——— —— — —— —— i e ——

Flc(:se send me . . . . tape(s) — {(delete as necessary) CT Aug 83 I
............ coofor....iiiein... . (state which version required).
I I enclose my chequelPostal Order/ International Money Order
| (delete os necessary) for: .... (made poyable to ASP Lid) |
| OR Debit my Access| Barclaycard (delete as necessary)

|
'-l i O =)
|
|

Plausa use BLOCK CAPITALS
Name (Me/ Mrs/ Miss). . covvvivussssssssassssssnssssnsannnannnnss
Iﬁddress ....................................................... |

| Signature.....- ey S B f ST Date.. . .coessrsnnsararnrsnas |

TH E HR1 THE FINEST PRINTER/TYPEWRITERS MONEY CAN BUY.
- THE BROTHER CROWN RANIER
: Compatible with
QHEL SR S SHARP __QNLV_£795 + VAT

0OSBORNE
APPLEN
APPLEIN
TELEVIDED
TANDY
BBC
MIMI
TEXAS 30/30
PET
HEWLETT PACKARD
SUPERBRAIN
SIRIUS
The HR1 XEROX
Bi-directional — 17 CPS — some IBM
{eatures as below, but without Ir fact most computers|
keyboard and lift off facility.

CROWN RAMIER - The leader of all interfaced daisy wheel printartypewriers: Hore's why
The unbeatabde Crown Ranier is the only heavy duly daisy wheel printertypewriter whsh runs on a knear makor - na beits or cables to break, stretch or wear—and uses the IBM ribbon and i ol carrectors
The reliability has hecome legend in these days of expensive ssectronic lypewriber breakdowns

CEMTROMIC - |EEE - RS232 INTERFACES — No external howes - interchingeable dasywheeis — variabbe pdch — thrae free dasy whesls — automatic whabe ling cormechion - easily copes with standard pnnted
farms — 195,000 characiers per nbbon (at least twace the average character lengih) - standard litt off correstars - a printertypewriter at the fick of a switch

Perfectan as a typewriter (now sed by kical authorities and mulli-ratisaats) . perfection as a printer
Boware af lightweight, lew cost machings - these can never give long term reliable service, THIS MACHINE WILL! The prolessional machsne
Ash you lacal sompater or oilice equipment deales for lurther information.  EX STOCK DELIVERY

SOLE UK DISTRIBUTOR. TRADE ENQUIRIES INVITED

Qjﬂ RSO Ry 56-58 SOUTH ST., EASTBOURNE,
22 S RO/ BusINESs CENTRE SUSSEX. (0323) 639983.
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TRADE CORNER
WRITE TO US AND FIND OUT
ABOUT OUR 98p DISKETTES!

WE CAN OFFER A VENDOR
BRANDING SERVICE FOR
SOFTWARE HOUSES

l

1 s el
)

i

o,

B i e

T W | T 0 |

C

i ¢
LM U

5

.
T

3

CIE Wy

or 8" disks
rd wallet,

=n
o=

prices, we will pack a FREE Super Slim Credit Card

Menaory calculator, complete with credit o
culators and so on

¥

s |

DISKING SUPER PROMOTION

With Every TWO Ten-Pocks ol ANY 5.2
oy Maxell, Datalife or Memaorex, purchased at these

Crder four Ten-Pocks, and you will recsive two

o

1 - DISK DIRECTORY

2 - DISKWRITER

3 . SDL GIFT VOUCHER

FREE with EVERY TEN-PACK

of diskettes from DISKING at

these prices.

DISKING

MEMOREX - Memory Excellence
When it somea 1o PRICE/PERFORMANCE,
MEMOREY wrate the book. Their new Japaness
media |8 very consarvatively rated, and certification
levels are ecsily surpassed in actual pardormance.
Pratected by a special anti-etalle lubrcanl, head
performance and media Lie is glso extended

54" DISKETTES

Certified for Single OR Doubla Density and all with
hub ring reinforcement.

PRICES EXC VAT 10-40 50-90 100+
34B1 S/Sided 48 1 Sof 1 0.0 18,590 185U
AR S/Sided 48 1 20.90 19.90 18.90

RS 5/Sided 48 4] -.tl 20,80 15,90 18,90

3451 DiSiged 38 i 26.90 25.90 24.90
353 ed 38 1o 26.90 2550 24.80
2405 d 36 1pi 16 Heard Seat. 26,90 2590 24.90
3504 HSided 96 1pi Solt Sect 27.90 28.80 25080
3305 5/5ided 95 1l 10 1750 26.80 2590
3506 196 Ipl 161 27.90 26.90 25.60

34,80 33.90 33.80
34.50 33.90 32.80
34,80 33.90 32.8C

e
302 L
3503 |
45 tpi matakle k
96 i suitable B

nid 40 frogk opeatan
ar BD trock opsiotios

8§ "DISKETTES
PRICES EXC VAT 1040 5080 100+
yons Solf Sect 23.80 22.80 21.80
et 23.90 22.90 21.90

3060 26.90 2550 24.90
0a1 46.90 25.90 24.90
a0z 34.90 3180 30.94
a1El 42.90 31.80 30.94

DISKETTE CARE AND G
N\ﬁﬂ ﬂm

DISK DRIVE HEAD

‘-5 CLEANING KITS
___.—'1

We're fad up with being csked whether our disk drive
head cleoming kit actually works. So here's the proof:-

r 1 r h |
BEFORE, -*' =—%—  arTER
-

Con wou really nsk that breakdown?

CES for 54" dek drives

CKA far 8" disk drivas

5%" DISKETTE MAILERS

The NEW DISKING SUPEEMMLER

\

14.90
14,90

* COPYRIGHT DESIGN - Unlike the rest, this ingenlous
mailer has o flute crossing action when folded,
resulting in a witually unbendable mmler
* CAVERNC CAPACITY - will take, one, twe,
thrae or even lour diskettes WITH envelopes
* FULL INSTRUCTIO Each DISKING
'SUPERMAILER s prnted with full instruchions and
comes complete with addressing/sealing label,
SPACKED IN 100'S - For convenience

1 PACK 2 FACKS 3+PACKS

24.90 12.90 19.80

DISKING

INTERNATIONAL, FREEPOST,
HANTS GU30 7BR. Tel: (0428) 722563 TWX 849131 G
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DATALIFE by Verbatim - With Five
Year Warranty

VERBATIM have not become the Warld's favourite
floppy disks by aecident. Perfect magnetic media is
"'u- f Sl -Lk in 1|-*r|-=-. and to prove it they now offer an

E YEAR wamanty on all I ATALIFE

5‘.-"1" DIBKETTEE
Certilied for Single OR Doubis
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Denaity, and all with

10-43 50.80 100+
22.90 21.90 20.90
22.90 21.90 20.90
22.90 21.50 20.80

29.90 28.80 27.90
25,90 28.90 27.50
25.80 28.90 27.80

b Sac
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48 1pi 18 Hard Sect

28,90 27.90 25.90
28.90 27.90 26.90
28.90 27.90 26.90

36.90 3590 34.90
36.90 3590 14.90
36.90 35.90 34.90
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B’ DISKETTES
PFICLS EXC VAT

10-40 50.80 100+
31.90 30,80 29,90
1.0 30.50 28,90

- S000
3-8000

41,90 30.90 25.90
a1.90 30.30 25.90

36.50 35.90 34.80

24000 . 3690 35.90 34.90

*For antical ¢

DISKETTE STORAGE AND
PROTECTION

DISKING SUPERLUXE
DISKLIBRARY _ - -
(5%" only)

The whole area of your disk, s labelling and its
envelope ame fully visible for NSTANT selection
ANYTIME

AVAILABLE IN TWO VERSIONS

PRICES EXC VAT 12 3.4 58 0+
995 395 785 G.Ab
1165 1285 9.85 B8.085
a.00

LOCKABLE
DISKETTE
STORAGE

1e diskette starage boxes came in four
I_ twis foor B diska

Thay come complete with keys and dise

PRICES EXC VAT

M35 40 minldisk capacity 14.590
5485 A0 minidisk capacity 18.80
Fa 40 B disketie 18,50
FAD BD B digkatts 7.90

I | LIBRARY BOXES

SRR ' rﬁvﬂ

PRICES EXC VAT 1-49 S0+
SEE [0 ker misudinks only  2.50 1.90

by the best 54" library bex around

Tne now SEL 108 g

(FREE with evary len disks ordensd)

MAXELL - The Gold Standard

Maxell consistently meel or sxceed all standards,
emd have run disks under gonditions designed to find

weak points and wear, They couldn't and yeu won't
These diskettes are the quietest in operaticn we
know,

5%" DISKETTES

Cartifie Hrl Single OR Double Density
48 tpt media with hub nng

Pﬂ]l" EXC \AT

10-40 50-80 100+
24.890 22.90 2290
24.90 23.90 22.90
24.90 2390 22.90

3280 31.80 30.90
32,90 31.80 30,90
32.80 31.50 30.80
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4290 41.90 40.50

8" DIBEETTES
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AT 10:40 50-90 00+
£ o) 29.60 28.90 17.90
S 29.80 18.80 17.90
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100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI 830 &

ATARI PRICES REDUCED!

Wea at Silica Shop are pleased to announce some
fantastic reductions in the prices of the Atari 400°800
personal computers, We believe that the Atan at its
new price will become the U K.'s mast popular per-
sonal computer and have theralore set up the Silica
Atari Users Club. This club aiready has a library of
over 500 programs and with your purchase of a 400
or BOO computer we will give you the first 100 free of
charge, Thera gra also over 350 professionally writ-
ten gamas and utility programs, some are listed
below. Complate tha reply coupon and we'll sand
you full detaits. Alternativaly give us a nng on 071.3M
1111 or 81-309 1111

aranant 2149
ATAR 400 £198
Sl 2296
400/800 SOFTWARE & PERIPHERALS

Don't buy a T.W, game! Buy an Atarr 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic
Programming carindge (£35) and try your hand at pragramming using the aasy (o lgarn BASIC language. Or if yvou are interested in business
applications, you can buy the Alari 800 + Disk Drive + Printer together with a selection of business packages,

Silica Shop have put together a full catalogue and price list giving datails of all the peripher:ls as wall as the extansive ranga of softwars that ja now
available for the Atari 400°B00. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list
as well as details on our users club

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

ACCESSORIES Snon BUSINESS BYMACOMP [LEST i ! Ie Slpary Adventiurn Jdwastwnnhss PROGRAMMING
faahles A Lalou iator Alphs Figheer LA E [t Sal X L At ol A0S trom Avar
Caggniing *atabose Manogemt  Champelc L i L Spave Chie shattack assemblen Ediar
Diskorem Sumay Gall L Crigitals b L € Spacd Trak il Dzambler (AR X
Qs Forst Fis i EMI SOFTWAHE | Sultane Palace Uiy sses: Goldan F icrosctt Hay

ALTIMATED il Irisuinkas Alary B Britsh Fericags . " Tact Trak Wizard & Priicess
lisc Sup SIMULA TIONS Mananch Cribilssgqe/Doen inam Dien Poker Terry
Packiias Crush Crismbile Cmo Mort & Loar Ans Mannprobn o Bary Do Diags e wels Gt

Dlatestanes of Fyn Momina Ledgr Sayirg b s O ' Eurapaan Scerw hig Do, Wy rards Heyerge A Programuming Kit
ADVENTURE INT  Dragins Eve Pavinll Narinnes Jgean " Herkary Dickary
Scort Adams Ad Imeaman Oirian Paspanal Fair Mgt Mongs of Tha Enp £ Humpty Dumpty ENTERTAINMENT g EANTA CRUZ
M | Achsiniurmiad  Fesue at Hgs Pureham Lisdger Spaca Till Stiraa 30 Graphcs ¥ sy from ATARL F
Nai 2 Parats Ay Hicochet Sates Lociger Space Tran Thires R Math Suy i &L E Asraniil
Ma d Mismon imp Swar Warrar £ irust Pokpr Math Fragh 3 Baskushal ol Frinees Disglay Livts
Ma 4 Voodoo Cast Tewple af fga " Hiackare Wordmsker E 4% Blackjack 165 Memory RAM  Graghicy Machome
No § Linper Feachey Taurnament Fae Centipene 7K Mamory FAM  Kids 1 & 2
Na G /i EDUCATION EQMCATION Chasgy Hest ipantsl Seraliing
Na 7 Mystory Fun  BOOKS Ve from &T AR | ENTERTAINMENT ch o PERSONAL INT Macier Mamore Man
Mo # Pyoeont ol O Besic fer Manaal ch from AP L ' fraen APE Mino Wird Procassor
Ma 0 Ghast Tawn ith Bt 5 3 L 1 Adke Muno Systees Page Flipaing
N 10 Saw Compute Bk Atari L i (S : | Pracha 5 Banner Geneatar  Player Missie G
Mo 11 Saw Compuie Magasine T ri 3 Bre Bowd g § - Blackyses Tutor Mlaserr Piano
W 12 Gk D Fie Aiar| awyland 2041 Fr Awatanche § i - Cang Ta The Dogs  Sein
Angle Worms (08 Lilirses List Gatnztie G | L . Babei F A Kayboard Crgan Wartical Seraiong
Dietiecisars 62 Manyal i Iraf Comaig Dem Black sk Caing Marse Code “unor
Galact Emifinna Mg Aiwr Books L al Black Buste: b4 DN LINE SYSTEMS Fersonal Fives Prg SILICA CLUB
Caigene Trader Op Sesiem Listing i Lptnmrman Black “Em I Crossfin Playes Crwme SO0 program;
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