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A TOCEeSSANn
Syustests

Cromemco System One

MicroCentre introduce Cromemco’s new System One computer,
available with an integral 5 megabyte Winchester hard disk, at a
new low price.

The System One supports the full range of Cromemco interface cards,
including high resolution colour graphics, and software packages.
The choice of operating systems includes CDOS, CP/M and
CROMIX—Cromemco’s answer to Unix.

Call MicroCentre for [ Cromemco

: 30 Dundas Street
MicroCentre Ltd Britain’s independent ‘
(Complete Micro Systems) Cror:1emco irr:iporter Edlnburgh EH3 6JN

® Circle No. 101 Te': 031 '556 7354
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*HENS

l 6 NEW COMPUTERS

New micros are announced or
launched every month, but the FX-20
could be one for the future.

2 l NEW PRODUCTS

New languages, new 16-bit
software and an emergency service
are among this month’s releases.

2 PRINTOUT EXTRA — ON
COURSE FOR VISICALC
Training in the use of spreadsheets can
increase their usefulness. We tried a
Micromark one-day course.

~RENTEWS

VICTOR 9000

THE BOOK MACHINE
DRG’s version of the Sirius 1 is tested
with VictorWriter and a new package
that should be ideal for authors.

6 TOSHIBA T-100

" EXCLUSIVE TEST
A look at the new colour micro from
Japan being launched at the Which
Computer? show this week.

NEW EPSON QX-20
BUSINESS MICRO

Ian Stobie previews Epson’s office-
orientated micro, which is stylish,

6

cheap and has lots of RAM.
6 LVL DISC DRIVES FOR
THE BBC MICRO

John Leach provides an in-depth
report on the dual disc drives from
Leasalink which are available now.

PRACTICAL COMPUTING February 1983

ADCOMP X-80SP
PRINTER/PLOTTER

Chris Bidmead tries out a German dot-
matrix unit that doubles as a plotter.

123 VIC GAMES

Three ROM-based games
for the Vic-20 are play-tested —
including a version of the popular

113

board game Othello.
16 BOOKS
ALL ABOUT TANDY

With new books flooding the market,
Michael Trott checks out 11 recent
offerings for the Tandy computers.

FWOED
FROCESSIHNG

9 AN INTRODUCTION TO
WORD PROCESSING
What are the benefits of word
processing, and how do you go about
choosing hardware and software?

9 8 EIGHT PACKAGES

ON THE APPLE
John Dawson tests eight word
processors, including WordStar and
Letter Perfect, all running on the

Apple I1.
l o PERFECT WRITER
Does this new American
package live up to its name?
Chris Bidmead finds out.

lo MARKET SURVEY

A round-up of selected
packages including some that are new
and some that are well established

108 FORM LETTERS

ON WORDSTAR

A suite of programs by David Green to
help you develop your mailing list with
an Osborne, or any CP/M computer.

*FEATURES

8 BBC GRAPHICS IN
TELETEXT MODE

Philip O’Shea shows how to use mode

7 for multicoloured graphics displays.

8 GRAPHICS BLOCKING

Frank van der Riet explains
more multiple-blocking techniques that
can save memory with your micro.

LINEAR REGRESSION
A STATISTICAL TOOL
Multiple linear regression is a powerful
tool for science and statistical
applications. John Hudson explains
the principles and practice.

l l 6 FICTION — JUST
ANOTHER DAY
What happens when the engineer

forces entry into Mrs Jamieson’s
system ....

l l APPLICATIONS
CASUALTY

How the microcomputer helps out in

the casualty room of a hospital by

keeping patients’ records

~REGLILARS

EDITORIAL
Can the British micro industry
survive the coming Japanese invasion?

FEEDBACK

YOUR LETTERS
A new career idea for Kenneth Baker,
and other solutions and advice.

l z OPEN FILE — 17 PAGES

OF FREE SOFTWARE
More programs and programming tips
for the Apple, Commodore, BBC,
Tandy, Research Machines and
Sinclair micros.

169 PUZZLE

GMRA’ANA
Douglas Tate with a message for you

to sort out.
17 7 LAST WORD
AI ALCHEMY
Boris Allan likens the search for the
intelligent computer to the quest for
the philosopher’s stone.




We take allthe guessing
out of terminal buying

Micropute is a fast developing distributor with the sole
aim of guiding you through the systems jungle.\We carefully
test, evaluate and then select the best product from its own
marketplace.We then add our own extensive product
knowledge and all the necessary ancillaries related to the
main product. All this fully backed and protected by fast,
comprehensive nationwide servicing and maintenance

coverage.

K9 Terminal

Main features:

® 80 x 25 (including status line) ® Underlining

® Green display ® Half intensity

® Seperate keyboard @ Protected mode

® Function keys ® Line and block graphics
® Self test ® Televideo compatible

@ Reverse video @ Baudrates to 9600

The K9 Terminal is undoubtedly one of the most
competitively priced terminals available on the market today
which can offer so many outstanding features.

The K9 Terminal is supplied to us by LC.L and includes the
type of back-ups and product development that you would
expect from a major manufacturer.

Delivery is ex-stock and this amazing terminal is now
available at the incredible price of only: £525.00 + VAT

Insight Terminal

Main features:

As the K9 Terminal plus,

® Deeper contrast on screen

@ Black screen surround
(eliminates reflections)

® Deeper recessed screen

® Customised for Wordstar

® Optional 15" screen

@ Optional graphic display

® Alternative emulations.
VT52, Beehive

The Insight Terminal is again, extremely competitively
priced offering an even greater amount of features than
the K9.

The latest addition to the already impressive listof this
terminals features is the option of full graphic display,
which is now available as an ex-stock item.

Delivery on all Insight Terminals is ex-stock and prices
start from as little as £595.00 + VAT

All Micropute products are backed by a nationwide
service and maintenance team.

For further technical data and the name of your
nearest dealer send the coupon now!

| mre

Name

Catherine Street, Macclesfield, Cheshire SK11 6QY.
Tel: {0625) 612759

Position

Company Name

Company Address

Catherine Street, Macclesfield, Cheshire SK11 6QY. Tel: [0625) 612759

® Circle No. 102
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THE BRITISH MICROCOMPUTERS Manufac-
turerers’ Group recently presented a letter
to the Prime Minister asking her to ban for one
year all imports of Japanese and American
microcomputers. The group argues that imports
are already taking 90 percent of the market and
that British manufacturers are about to be wiped
out.

Now not every British micro manufactureris a
member of the BMMG, whch is a fledgeling
organisation. Not every member of the BMMG
is fully behind the import ban: Sinclair is, for
example, one exception. Nor probably, does any
member of the BMMG seriously think such aban
is going to be imposed. However the BMMG
does have cause for complaint and has drawn at-
tention to them.

The first problem is the list of microcomputers
prepared by the government’s procurement
agency the CCTA (Central Computer and Tele-
communications Agency). This includes
imported micros but excludes some well-known
British names.

It seems admirably fair for .the British
government to recommend its departments to
buy foreign micros and we could only wish that
the Japanese and American governments
would show similar open-mindedness. Of
course they don’t. However, it is the exclusion
of British manufacturers that really rankles.
Some members of the BMMG receive govern-
ment support, in the form of grants, to produce
microcomputer products. Meanwhile the
government procurement agency prevents them
from selling these products to other govern-
ment departments.

This surely is ludicrous. If products are good
enough to receive government funding then
they should be good enough for the government
to buy. That foreign products are recommend-
ed instead merely rubs salt into the wound.

Sadly, exclusion from the CCTA list does not
only affect purchases by government
departments. The list is published, so to other
potential buyers may be influenced by it. This
apparent lack of government approval can
hardly help any vigorous export drive.

A- second point, raised particularly by
Sinclair, is that government import duties
discriminate against U.K. manufacturers. The
duty on imported comiponents is 17 percent, but
on most fully assembled products is only six to
seven percent, which must give an advantage to
the overseas manufacturer.

So there are at least two things the govern-

—_— e Fditoriae—
Protecting U.K.
micro buil

ment can do to help: revise the CCTA list and |

change the way import duties work.

Having said that, the members of the BMMG
can do a few things to improve matters
themselves. Often their products are technically
exciting, but they do not always put as much

effort as they should into other areas, such as

styling, marketing, and delivery systems on time.
No names, no pack drill. 1t is, however, worth

noting that the Dragon has been a great success in |

the U.K. despite the fact that it is not a very
interesting or
Advertising, availability and price have so far
proved more important.

Finally, is British microcomputer manufac-
turing really on the point of extinction? In the
home-computer field, exemplified by Sinclair,
we would say not. In the nearly-mini business
field, exemplified by Systime, we would say
not. In the mid-range business field, maybe.

The reason is that the U.S. competition is
already tough, and now the Japanese are poised
to swamp us with vast quantities of business
micros. They will probably not be very in-
teresting technically, but they will be well
advertised, available and cheap. Those
qualities are hard to argue with.

The early microcomputer hobby customer base was amazing
in the fervour with which it pursued products. Customers
were so eager {0 buy that they established an industry
payment practice which was initialiy necessary — but which
has become a liability.

It is the practice of paying in advance for products.
frequently months in advance of delivery. In the early days of
the personal computing industry. front-end payments were
absolutely necessary. since manufacturers had no track
record. no visibiitty. and no chance of obtaining loans or

it n NINEN Yearsa 0
[ | ] 1 1 1 11
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IR P Voo . PR QIR I 2 E

funding through any traditional sources.

Instead. they were forced to advertise a product before it
existed. demand cash payments with orders. and then spend
the cash to build the product which had been ordered.

This is called “forward financing". it works while business
is increasing rapidly and products are designed on time.
Business has. indeed. increased rapidly. but products have
not always been designed on time. Frequently they have been
very late or have not worked at all.

Dr Adam Osborne
Practical Computing Volume 1 1ssue 1

s aid V 1w
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WATFORD ELECTRONICS

33b Cardiff Road, Watford, Herts, England

ALL DEVICES FULL SPE. AND FULLY GUARANTEED. TERMS OF BUSINESS:

Tel Watford (0923) 40588. Telex: 8956095

Computer
IC’s

1702
1802CP
2112-2
2114L-300n
2114L-200n
2147.3
2532-450n
2564

2708
2716-5v
2732-450n
2764

3242

4027
4116150
4116200
4118250
4164 200
43343
{CMQS 2114)
4816A 100nS
4864 364k
5101
6116150nS
6116L 120nS
6117 100n

350

6530 RRIOT
6532 RIOT
6545 CRTC
6551 ACIA

9602
AM26LS31C
AM26LS32A
AY 3890
AY 31095
AY 31270
AY38810
AY51013
AY 51350
AY 52376
AY 53600
COM8017
COM8116
oMB131
DP8304BN

CRYSTALS
32768KH 100

75450
75451/2
75454
75481/2
745112

DS3691N 32
DSBBLS120N
DS8830 1
FD1761
FD1771
FD1791
FD1793
FD1795
FD1797
HD26501
HME 1676
IMB402
INSBOBON
INSB154N
MC1488
MC1489
MC14411
MC14412
MC3446
MC3447P
MCE6846
MC6846
MK3886 2M
MM5280D
MM5303
MMS5307
MM5387A
MM538174
RO32513L
RO32513U
SFFO6364E
SPO256AL2
TMS27163
TMS416415
TMSE011

ZNA234E

748 Series

74500
74502
74503
74508
74810
74520
74827
74532
74574
748112
745132
745133
745133
748139
745155
745158
748175
745188
745189
745194
748201

745472
745475
748571

751078 95
75110 90
75150/54 1285
75182/3 99
75118/9 55

Speed
block
type

16 OMHz
18 OMHz
18 432M
19 968M
20 OMHz
24 OMHz

10 way
16 way
20 way
26 way
34 way
40 way
50 way

10 OMHz
10 7MHz
10 24MHz

TTL74

VAT

CASH/CHEQUE/P.O.S. (OR ACCESS) WITH ORDER. GOVERNMENT AND EDUCA-
TIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT
INQUIRIES WELCOME. (P&P add S50p on all cash orders). Unless stated otherwise.
ALL PRICES ARE EXCLUSIVE OF VAT. PLEASE ADD 15% TO THE TOTAL
COST INCLUDING P&P. SHOP HOURS: 9.00am-6.00pm MONDAY TO

SATURDAY. AMPLE FREE CAR PARKING SPACE AVAILABLE.

DRAGON

The family computer

FOR QUANTITY P&mAlFQRD {0923} 40588

FLOPPY DISC DRIVES

SPECIAL1OFFER

25+

2632
2732
2764
4116-200n
6116
6522

330p
350p

300p

®TEAC FD-50A Single Uncased 40
track S/sided 100K £125
O TEAC FD-50A Single Cased 40 track
S/sided 100K £180

Just ‘phone your order
through, we do the
rest,

O TEAC FD-50A TWIN Cased 40 tracl
S/sided 200K £335
® TEAC FD-50A Single Cased 80 track
Sisided 200K £238
®SIEMENS FDD 100-5 Cased, Head
Motors, track zero, micro switch
motor control PCB with read write
and control electronics plus cable.

Special Apple compatible
® Apple Disc Interface Card
® Apple BO Column Card

£215
£38
£125

W

Only: £173 {car £4)

® 2 Drives Daisy chain cable
® Single Drive Cable

@ 10 Verbatim Diskettes 5} SSSD £20
® 10 Verbatim Diskettes 5}* DSDD £30
® 10 Verbatim Diskettes B” SSDD  £30

£12
£8

JUPITER ACE

Microcomputer. Uses the Ulrafast

FORTH. Has BK ROM 3K RAM

32x24 display. User definable

characters, timer fast cassette inter-

face, all controlled by a ZBOA CPU.
Only: £78

ULTIMUM

WATFORD's own most versatile
MICRO EXPANSION SYSTEM. Ideal
for interfacing with APPLE, ATOM,
DRAGON, PET, RESEARCH
MACHINE, SPECTRUM, SUPER-
BOARD, UK101, VIDEG GENIE,
2X81, etc.

Low cost, high spec. As published in
Practical Electronics starting from
November 1982 issue. Send SAE for
details.

NEC PC8023-C

=

Europes most

popular printer
Bi-directional, BO column, 100CPS, Logic
seeking, Hi-Res, block graphic Forward
and Reverse line feed, proportional
spacing, true descenders, 2K buffer, at a
giveaway price:

Only: £320 (carr. £7)

PRINTERS
price includes
FREE 500 sheets of paper

MX80FT/310’" Tractor & Fic-
tion Feed 9 x93 matrix, 80 col-
umn, speed 80cps, Bidirectional,
Centronic Interface, Baud rate
110-960 (RS232) Hi-res, Bitim-
age graphics, Subscript &
superscript, Italic & Underlining
facility. Fully guaranteed. Only:

£324 (carr. £7)

MX100FT/3 136 columns, 15"

carriage, plus all the facilities of
MXB8OFT/3.
Only: £425 (carr. £7)

BBC
Micro UPGRADE PARTS

Upgrade your BBC Micro with our Upgrade &
Kits and save yourself £sss...

® 16K Memory {8 x4816AP-100nS} BBC1
£18.00

£8.20
£12.00
£41.00

® Printer User I/0 Port BBC2

® Complete Printer Cable 36

® Disc Interface Kit BBC3

@ Anzlogue 170 Kit BBC4

® Serial I/0 Kit BBCS

@ Expansion Bus Kit BBC6

® Model A to Model B Upgrade
Kit £45.00

® Joysticks for BBC {per pair) £12

® Complete range of Connectors &
Cables available. Send SAE for list.

We specialise in BBC Peripherals,
Software and Accessories. Just

IDC CONNECTORS

PCB Plug
with latch
Strt
Pins

Angle

phone us for your requirements.

Ways
Female
Card Edge
Connectors

Female
Header
Socket

SEIKOSHA GP100A

Price
includes
FREE 500 Sheets

Unihammer Printer,

gives normal and doubie

width characters as well as dot
resolution graphics 10" Tractor feed.
Parallel interface standard. £175 {£7 car.
SEIKOSHA GP250X Only: £235 I£7 carr.)

RIBBON CASBLE

Price includes
SOFTY-2 FREE 2532

Softy is an intelligent EPROM Programme
& Emulator. Has Memory Map, TV
Display, RS232 & Centronics I/P & O/P.
Copies, Emulates and Programs
EPROMS. RS232 & Centronic routines
standard. Includes PSU. Price: £169

Grey Colour

Price per Foot
12p 220
25p

25p

35p
48,

p
55p
75p

tiglate display filter.
12MHz; Res 750 lines,
or high; 240V, 50MHZ.

9"

Black & white £89

Watford’s
specially
designed 4K
Ultimate
Monitor IC
for UK101 &
Superboard

Length 14pin
24"  145p

12
24"

210p
36"

230p

JUMPER LEADS Ribbon Cable
Assembly DIL Plug {Headers)

Single Ended Lead Zfi" Long

Double Ended Leads
6"

235p
250p

24pin

DIL PLUGS {Headers)

Green
Amber

£95

£98

Solder
38p

iDL

VIDEO MONITORS

A choice of 5 attractively finished
video monitors with a smoked an-
Bandwidth

Zenith 12" Green Monitor

ACCESSORIES

TEX EPROM ERASER. Erases up to 32
ICs in 15-30 min. £33
TEX EPROM ERASER with incor-
porated Safety Switch £38
Electronic Timer Solid state. Con’
nects directly to above Erasers.
Protects your expensive Chips from
overcooking. Our timer pays for itself
in no time. £15
Tex Eprom Eraser including the Elec-
tronic timer. f44
Spare UV lamp bulbs £9
Power supply regulated, overload pro-
tection variable: 5V to 15V @ HA £38
Multirall psu kit including Case. Out-
put: +5V/BA; +12V, +25V, -5V,
~-12V @ 1A, Only £39 (p&p 95p)
Attractive Beige Brown ABS CASE for
Superboard UK101 or Home Brew £26
C12 Cassettes in Library Cases  40p
8" Fan fold paper (1000 sheets)  £7
94" Fan fold paper (1000 sheets}) £7
Teleprinter Roll 250p
UHF Modulator 6MH2 280p
UHF Modulator 8MH2 450p
Stack Pack the unique stackable twin
drawer racking system for Computer
Cassettes. 5 Drawers (10 sections) in-
cluding labels. 250p
3 Stack Pack incl. 10 off C12 Computer
Cassettes. 550p

EDGE CONNECTORS

1P 720

127

£114
£118

£85

2x43way

42p
88p
195p

100p
130p
218p

240p
300p

380p

465p
490p
540p
595p

Parallel

AMPHENOL PLUGS
24way IEEE
36way Centronics

Female

660p Pins Pins
DIN41617
I1way

41612 A+B

170p

2% 32way 285p

EURO (DIN) CONNECTORS;
Male

Strt. Angle  Strt. Angle 9 way
i Pins  Pins

325p 220p 295p

D CONNECTORS: Miniature
Maie

15 way 25 way

110p  160p

250p

195p

37 way
250p
355p
295p

Solder
Angle
Pins

80p
160p 210p
120p 130p
Femaie
Solder 110p 160p

175p

2IF DIL SOCKETS
24way
28way
40way

Angle 165p 215p
Pins  150p 180p
Covers 100p  95p

IDC 2bway ‘D’ plug 385p Skt 450p

IDC female receptacle jumper leads

24" 20way 26way 34way 4dway
lend 160p . 200p 260p 300p
2end 290p " 370p 4B0p 526p

41612 A+C
2x32way
41612 ABC
3x32way

12 OMHz
12528M
1431818

300p
360p

Onlv £10. 325p 240p 300p

385p 260p 400p

® Circle No. 103
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A great

new

career for
Kenneth Baker

THANK YOU for printing Boris Allan’s common-sense article
about Information Technology Year — December 1982 issue, -
page 141. It made a welcome change from the high-powered
propaganda that we have come to associate with IT 82.

As part of my work as an independent consultant, I have been
asked to advise dozens of companies who neither need nor can

afford microcomputers but who are being scared — I use the word
in its literal sense — into new technology. They have seen the ads:

office.

the seven-year-old who is ““better equipped to run the office than
you are’’; the technology that is better in the pub than in the

Worse, they believe this nonsense. So instead of making
rational investment decisions they rush out in a panic to buy, as if
there were indeed “‘no future without it”’.

IT 82 did a great job in pushing American and Japanese
hardware into businesses that were not always in a position to use
it. It did nothing to make those businesses more competitive or
more likely to survive. If Kenneth Baker ever leaves politics he can
have a great career selling soap powder.

Mike Lewis,
London NW3.

Printer interfaces
GEORGE HILL’S ARTICLE on'page
155 of November’s Practical
Computing did not mention to
which model of Microline
printer he was referring.
Having a Microline 82 I was
surprised to note that the Dip
switch settings in figure 3 select
a German character set and the
parallel interface, which would
make little sense of a serial
output from a BBC Micro.

For the benefit of others with
Microline 82s the correct Dip
settings are.

Front board Rear board
1 Off 1 0n

2 On 2 On

3 Off 3 Off

4 Off 4 On

5 Off 5 On

6 On 6 Off

7 Off

8 On

[ P S Rickets,

’ Manchester.

Computer wanted
1 HAVE a terminal but no
computer. It has standard V-24
20mA interface with TTY-
compatible keyboard. I would
like to interface this to a single-
board computer preferably
with 8K minimum RAM.
Judging by numerous un-
answered enquiries some U.K.
distributors seem uninterested

| in small export orders. Perhaps
they forget Apple grew from a
secondhand VW.

Would any readers be in a
position to assist? A second-
hand board, even self-
assembled, might do the trick.

Des O’Brien,
Dublin.

Advantage problems
1 HAVE JUST SEEN in the June
. issue the article by Mike Hughes
on the North Star Advantage.
The first point is in that your
specifications column, the dist-
ributor is quoted as Comart
Ltd. As a point of information,
Comart is just one distributor:
we are another.
| Point two is the problem
which “‘North Star, through
Comart ought to sort out’’. We
have sorted it out, and dist-
ributed the solution to our
dealers through our monthly
newsletter. The May edition
contained the following.

TECHNICAL TIPS: Your Ques-

tions answered.

Q: Can you supply a patch to
CPIM for the Advantage to
prevent a possible crash
when ASCII 255 (DEL) is sent
to the screen?

A: The fix for the problem
described is as follows:

1. Modify CPMGEN.COM

2. Save the new version under
anew name (e.g.
NEWGEN.COM)

PRACTICAL COMPUTING February 1983

Feedback =—

| Computing’s advertisers have
indicated this to be so.

Section 60 of the act lays
down that a £5 fine is the
penalty upon summary
conviction for representing that
amark isregistered when in fact
it is not, unless the rep-
resentation makes it clear that
the relevant registration is in
accordance with the laws of
some other country.

J P E Hooper,
Colchester,
Essex.

3. Regenerate your system

4. Try to recreate the failure

5. If the fix works, delete the
old CPMGEN.COM, and
rename NEWGEN.COM to

CPMGEN.COM.

The fix is: ‘
1. DDT CPMGEN.COM
2. NOP (ZERO OUT) locations

3612. + 3613
3. Exit DDT
4. Save the file
5. Test the fix
6. Scratch the old and rename

the new.

Thirdly in your conclusions
sections, you suggest that
WordStar be “‘patched to make
use of the 15 function keys’’: we
have in stock Enhanced Word-
Star for the Advantage which
does, in fact, use the function
keys, both alone and shifted,
for the 30 most common
operations and includes an
adhesive legend strip with
which to label the keys.

We appreciate that the|
machine was lent to you for
review by Comart, but we do
feel most strongly that ref-
erences to distributors should
include ourselves.

Stuart Herman,
Trader Computers Ltd,
London NWS,

Machine code

IN THE JULY and October issues
two readers reported an
unusual bug in Pet Rem state-
ments. The cause of this bug is
that the Microsoft interpreter
treats the shifted characters as
tokenised Basic keywords.

This problem only occurs in
Rem statements because in
normal lines the interpreter
automatically deletes shifted
characters that appear outside
quotes before the line is copied
into the main memory. The
characters in Rem statements
are protectd from this.

A way round this problem is
to put a quote character immed-
iately after the Rem — the rest
of theline will now list exactly as
entered.

Robert Bannister’s letter in
the October issue raised many
points that I should like to be
able to comment on. Firstly
manufacturers still make
computers with built-in VDUs
because they are increasingly
required for the business
market where their clarity and
good ergonomic design are
appreciated. Incidentally, most
monochrone VDUs that I know
of use a green phosphor that
actually reduces eye strain.

If Mr Bannister has tried to
write any complicated games,
with many multi-character, |
moving objects, he will have
had difficulty in making the
program run fast enough
because of the inherent
slowness of interpreted high-
level languages such as Apple
Basic.

For this reason, many prog-
rammers prefer to write in

(continued on next page)

Compacted code

1 READ with interest Bob
Mackay’s article on compacted
text on page 147 of November’s
Practical Computing. Anyone
who would like to read further
on the subject should read my
paper on text compression in
the Computer Journal, Volume
4 (1981), page 324 which shows
how to efficiently combine
Huffman coding with diction-

ary coding in a single scheme.
Jack Pike,
Chawstone,
Bedfordshire.

Trade marks
A LARGE NUMBER of advertisers |
appear to be under the misapp-
rehension that the trade mark
“CP/M” is a registered trade
mark. This is not the case — the
mark is not a registered mark as
defined by the Trade Marks
Act, 1938. Moreover, while it
may well be that ““CP/M”’ is a
registered mark according to
U.S. law, none of Practical

Our Feedback columns offer readers the opportunity
of bringing their computing experience and problems
to the attention of others, as well as to seek our
advice or to make suggestions, which we are always
happy to receive. Make sure you use Feedback — it is
your chance to keep in touch.




' gibberish — a statement born of

(continued from previous page)
machine code which in typical
game applications is 100 to ‘
1,000 times faster than Basic.

The amount of RAM taken
up by a Space Invader program
is of little importance unless it
exceeds your RAM limitations,
otherwise it merely gives a
rough indication of the|
complexity of the program.

To say that machine code is
‘“‘gibberish’’ indicates that Mr
Bannister is as misinformed as
someone who, knowing
nothing of computers, says that
Basic program is meaningless

ignorance rather than logical
reasoning.

Like it or not, computer
games are attracting the most
newcomers tocomputing and in
particular these are the better
arcade-style games such as
Invaders or Pacman, which are
by necessity written in machine
code. These newcomers help to
create competition between the
manufacturers not only for the
best computer but alsothe most
attractively priced one. So we
machine-code programmers are
actually doing those who do not
indulge a great service.

Finally if Mr Bannister wants ‘
a better Basic with long variable |
names, easier and better
graphics, more user-friendly
commands and better sound,
perhaps he would like to try a
BBC model B micro — not just
because of it’s British, but
because it’s the best.

If he wants more memory he
could add a 3MHz 6502 card or
an Z-80 card or a 16032 card.

P D Martin, |
Manchester. |

|

Speed freaks

CONTRARY TO the editorial in the ’
July 1982 issue, Hermann
Hauser has stated in July’s
Which Micro? that the 16032
processor does have advantages
over eight-bit processors. To be
precise, a speed advantage of
1,000 percent and size advantage
of 35 percent. This is of course
carefully written 16-bit code, not

converted 8080.

P G Womack,
Kenninghall,
Norwich.

® Yes but only a floating-point
maths program ran that much
faster. Many users only care
about processing words madeup .
of eight-bit letters, and about |
maths rounded to two decimal

Monte Carlo.
10 KREM MONTE-CARLO INTEGRATION 220 LIST 130: PRINT : FRINT
20 HOME 230 FRINT “NO FOINTS='";:;N
Z0  PRINT "THIS IS A MONTE~-CARLO 240 PRINT “INTEBRAL=“;S
INTEGRATION" 250 END
40 FRINT "FROGRAM IN AFPLESOFT"
50 PRINT "ENTER THE FUNCTION ON"
&0 PRINT "LINE 130 "
70 PRINT "AS DEF FN F{(X)=.,...."
80 INFUT "LOWER LIMIT OF INTEGRA IRUN .
TION=";A E THIS IS A MONTE-CARLO INTEGRATION
90 INPUT "UFPER LIMIT OF INTEGRA PROGRAM IN APFLESOFT
TION="3R ENTER THE FUUNCTION ON
100  INPUYT "GIVE 1HE NUMEBRER OF RA LINE 130
NDOM NDS  ":iN AS DEF FN F{(X)=uua.. .
110  PRINT "OK.. HERE GOES...." LOWER LIMIT OF INTEGRATION=0
120 PRINT "THERE MAY BE SOME DEL UFPER LIMIT OF INTEGBRATION=1
AY.." BGIVE THE NUMBER OF RANDOM NOS 100
130 DEF FN Fi{X) = EXF (X) 0K.. HERE GOES.... :
140 R = B - A: REM RANGE OF INTE THERE MAY BE SOME DELAY..
GRATION oK . .RUN ENDS
50 6 = 0 FUCTION WAS GIVEN RY
160 FOR I =1 TO N
170 8 = 8§ + FN F(R ¥ RND (1) + 130 DEF FN F{X) = EXP (X) |
A)
180  NEXT
190 S = R % 8:5 =S / N
200 PRINT "OK ..RUN ENDS" NO POINTS=100
210 PRINT "FUCTION WAS GIVEN BY" INTEGRAL=1.72242556
places — that is, the pemce | where Ltd in Cambridge, and not by |

column. A Ferrari is faster thana
Mini and has more cc’s in its
engine, but these advantages are
not very significant for normal

| use, such as pottering around

town in the rush hour.

Graphics storage
IN MY ARTICLE on graphics |
storage in the November issue
there is an error in part e of
figure 11 on page 107. The
caption should read:
Scans second block '
Finds nothing
Stores 0 to show block is not
used
No need to check lower levels.
Graham Kirby,
Knutsford,
Cheshire.

Monte Carlo '

IT WAS NICE to see the article by
William Hill advocating
simulation methods but your
readers should treat his
integration method with some
scepticism. While it is both
simple and intuitive it is the

f

most inefficient of the
accepted Monte Carlo
techniques.

To evaluate
1
| = f(x)dx

0
a more efficient method is to }
generate n uniform random
numbers on (0,1), say u,u, ...
u,, that is numbers lying
between 0 and 1, and then
calculate the estimate 1 of I

. 1 on
i=- Y fu) !
ni=1
The variance of this estimate isl

1
var (I) = — var(f)
n

which we might be able to deter-
mine using calculus but whch we
can easily estimate as

n 2
T (fu)—n
n-1 n=1

using the same numbers u,, ...
u

"In the Applesoft listing you l
can see thé coding is fairly
simple. Notice if we have

saf(x)dx
b

this can be written

1
(b— a)s fiy(b — a) + a)dy
0

Dr G J Janacek, |
University of East Anglia,
Norwich.

The Tube '
HAVING RECENTLY read in your |
November issue, the article |
“Torch: a tool for the 80s?”’, |
should like to point out an error
of fact. The ULA-based inter-
computer interface known as
The Tube was designed and
developed by Acorn Computers |

Torch as mentioned in the

“article. i
J R Horton, |

Acorn Computers Ltd,

Cambridge. |

Oric’s origins

THE ARTICLE on micros under
£200 — December 1982 issue —
gives the country of
manufacture of the Oric as the

| UK. According to a recent

edition of the BBC TV’s The.
Money Programme it is from 1
Singapore. 1 hope you will
correct this so that people who
wishto buy a U.K. micro are not
misinformed.
E Walsh,
Crowthorne,
Berkshire.

® The Oric uses a ULA which
was designed in the U.K. and is
made in the U.S. It uses PCBs
from Singapore. However, the |
casing is U.K. made and the Oric
is completed and assembled
here. This, in our view, qualifies |
it as ““U.K. made’’.

Vic-20 errors

“BRING TRUTH HOME, tO error-
stricken souls’’ said E Burr in
1871.

The Vic-20 stores numbers
using five bytes. The first byte is
the binary exponent plus 129.
The remaining four bytes give
the binary mantissa. As the first
bit of the mantissa is 1 it is not
stored but understood, instead

(continued on page 13)
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...now the pedigree really shows

How has Comart’s controlled, down to earth
development strategy kept Communicator a firm
favourite in the UK, and the leading candidate to
reverse the tide of microcomputer imports?

New Range Additions The Communicator
range has broadened to add a new 20 Megabyte 5"
Winchester Hard Disk Drive System to the already
well established 5 Megabyte and floppy diskette
models. Another new system offers 8" floppy disk
drives for compatibility of data transfer. With the
associated tape and additional Winchester back up
systems that adds up to eight basic models —all in the
same neat, stackable, casing — all based on S100 bus
construction to keep future options in memory, users,
peripherals and interface requirements wide open.

New System Additions Communicator
operating systems continue to broaden both in
options and facilities. An improved CP/M offers
enhanced diagnostics, for example, and auto boot
from Hard Disk. These basic improvements are
reflected in the now tried and tested Communicator
multi-user MP/MII™, which also provides for full
CP/M™ compatibility.

Communicator now offers CP/Net™ and RBTE
communications protocols. Individual Communicator

Systems can now operate as intelligent information
terminals, integrated with either existing mainframe or
mini computer installations, or be part of a shared
resource or communications network.

New Range of Terminals Find out more about
Comart's new smart VDU. It's a new advanced
ergonomically designed unit. It has a 105 keyset
detached keyboard, soft green phosphor tilt screen,
and a low profile foot. Its a perfect complement to the
Communicator in both styling and performance.

Some things don't change Communicator still
has Comart's established dealer network and
nationwide after sales service back up, supporting
thousands of Communicators already at work
throughout the UK.

And In the Future? Behind all these
innovations are advanced programmes of research
and development. Soon Comart will be bringing you

16 bit, multi processor and distributed processing

systems. This is your guarantee that Communicator
will continue to keep pace as microcomputer
technology progresses.

To find out more about Co unica
today, call us now on 0480 215005.

Main Dealers

Birmingham The Byteshop 94/96 Hurst Street Tel 021-622 7149
Dublin Lendac Data Systems 8 Dawson Street Tel 0001 372052
Glasgow The Byteshop Magnet House 61 Waterloo Street

Tel 041-221 7409 Leeds Hoidene Bray House Leicester Place

Tel 0532 459459 London The Byteshop 324 Euston Road NW1

Tel 01-387 0505 Digitus Lading House 10/14 Bedford Street Covent
Garden WC2 Tel 01-379 6968 Jarogate 197/213 Lyham Road Brixton
SW2 Tel 01-671 6321 Manchester The Byteshop 11 Gateway House
Piccadilly Station Approach Tel 061-236 4737 Nottingham

The Byteshop 92a Upper Parliament Street Tel 0602 40576
Southampton Xitan Systems 23 Cumberland Place Tel 0703 38740

PRACTICAL COMPUTING February 1983

a
A member of the *

comart

SPECIALISTS IN MICROCOMPUTERS

Comart Limited, Little End Road,
Eaton Socon, St Neots, Cambs PE19 3JG
Tel: 0480 215005 Telex: 32514 Comart G

Dealers

Aberdeen MOM Ofishore Tel 0224 22863 Bedtord Remdex Bradiey Tel 33 68581
Cambridge Cambndge Computer Store Tel 0223 65334 Emmwﬂe
Microsystems Tel 031 567 4060 Ghenrothes Computer Services ( land) Tel 0592
773710 Blackpool Western Computers Tel 0253 404676 Manchester NSC Computers
Tel 061 832 2269 Norwich Anglia Computer Centre Tet 0603 29652 Worthing Ace
Compunng Services Tel 0903 35411 Middlesbrough Aztech Tel 0642 222621 Barking
Moldavia Tel 01-531 6511 Beltast Cardiac Services Co Tel 0232 625566 Wilmslow
Holdene Tel 0625 529486 Colchester Euratec Consuttants Tei 0206 72538
Huntingdon Westcom Tel 0460 217217 Luton M E Marketing Tel 0582 31806
Middlesex/Berks Newbury Data Recording Tel 0784 61141 Sheffield Hallam
Computer Systems Tel 0742 663125 Watford Lux Computer Services Tel 0923 29513
Aylesbury J K Wakeford Assoc Tet 0296 27473

CPM, MPMII and CP/Net are all trademarks of Digital Research Inc

® Circle No. 104
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And its worth a thousand words.

The brilliant new Commodore 700
is arguably the most aesthetically

pleasing micro-computer ever designed.

Beauty and brains allied in the most
literal sense.

Beneath the soft-sculpted lines of the
700 lies the most impressive achievement
in technology from one of the world’s
leading micro-computer companies.

Builtto a standard and to a specification
which no competitor comes close to
emulating, and at a price* which makes
this fact all the more remarkable, the
Commodore 700 is unique.

It is a very special computer indeed.
However you care to look at it.

-SUMMARY SPECIFICATION-

1. Tilt and swivel anti-glare 80 column
green-on-black display screen.

2. Comfortable, easy-to-use detached
keyboard with sculptured keys, separate
calculator pad, isolated critical operation
keys and separate cursor controls.

3. Ten special function keys are pro-
grammable in BASIC or machine code to
execute twenty special operations.

4. Capable of addressing 896K of user

RAM. Available with either 128K or 256K
asstandard. Configured in 64K banks with
switching managed by the 6509 processor.

5. The full RAM is available for machine
code programs. BASIC programs can be
up to 64K in length with the remainder of
the RAM available for variables and/or
data.

6. Integral dual disk drives with direct
memory access available as an option.

7. An optional dual processor - the Z80
or 8088 - can operate concurrently with
the standard 6509. This enables access to
the existing library of CP/M® programs.

‘moise” and

8. Interfaces through several ports -
IEEE-488, RS 232C, CBM cassette, 8 bit
parallel, and cartndge slot. Built-in
networking capability.

9. Supports a full range of peripherals
including dual disk drives, hard disks,
dot matrix and letter quahty printers,

and plotters. Works with all existing
Commodore systems peripherals.

10. Standard language is BASIC 4.0 plus,
so existing Commodore 8000 system
programs in BASIC are easily converted.
Soft loaded lang-
uages will include
UCSD Pascal
and Forth.

11. Includes a

sound synthesis
chip to produce
a full range o

music
effects.

-

(.-:',’-" :’. i alar:
\i

¥ commodore
Changing business for the better.

i
$!

* DETAILS CORRECT AT

TIME OF GOING TO PRESS
CP/M* 1S A REG. TRADEMARK

OF DIGITAL RESEARCH INC.

For a thousand words and more on the
Commodore 700, and the address of your nearest
Commodore dealer, telephone or write to us at:

The Commodore Information Centre,

675 Ajax Avenue, Slough, Berkshire SL1 4BG.
Telephone: Slough (0753) 79292.

NAME (MR/MRS/MISS)
POSITION

| COMPANY
ADDRESS

POSTCODE - -
75 PCO 0283

® Circle No. 105



16 colours
professi
ke
full

real soun

@ Superb styling

@® Choice of 16K or 48K
RAM
~ @ Ergonomic keyboard with 57
moving keys
@ 28 rows x 40 characters high resolutior
@ Teletext/viewdata compatable graphics
@ 6 octaves of real sound plus Hi-Fi output
@ Centronics printer interface and cassette port

® Comprehensive user manual

FOR HOME, EDUCATION, BUSINESS & ENTHUSIASTS.

OPTIONAL MODEM OFFERS COMPUTER PHONE LINK FOR: ELECTRONIC MAIL ® TELESOFTWARE ® PRESTEL
COMING SOON, TO COMPLETE YOUR SYSTEM: ORIC MICRO-DRIVE DISCS & SPEED PRINTER

ORIC s no toy! Its professional keyboard, Basic language and extensive specification, will
do all you expected of your home computer, plus a whole lot more. For home, educational,
business and games use.

If you're buying for the first time beware! Only ORIC computers offer full colour capability for under
£100 and the most powerful and comprehensive micros in their price brackets.

So whether you're just starting out, or upgrading existing equipment, make the professional decision &
and choose ORIC. Send for our comprehensive brochure NOW, or better still, order your ORIC today. OQ d
- Delivery is around 28 days with a money back guarantee / R

if you're not delighted.
Clip the coupon below, or call our
telesales number ASCOT (0990) 27641.

The Real Computer System
ORIC PRODUCTS INTERNATIONAL LTD S Serg e London o

*Please delete/complete  Name L_I._I_Ll_l

*lenclose a cheque/

ORIC Communications Modem - & 7995 PO. payable to:
ORIC PRODUCTS
Postage and Packing | ]s£ 59 INTERNATIONAL | =SS NER A
Please charge my Access, Barclaycard . LIMITED l_l_l_ _LLLLi_l_I

ORIC-1 48K RAM | | si6995 ESidpRzaole. e e el St T O O TR

Amex, Diners Club account no. fork— If you require a brochure

please tick

| b
ELE LT PP L P T b LTI 1] ecircle No. 106 ©Copyright ORIC PRODUCTS INTERNATIONAL 1€



————=TF'eedback™=—

(continued from page 8)
bit 7 of byte 2 is used to indicate
the sign of the number.

For example, 0.5 is stored as

128,0,0,0,0.
while —0.5 is stored as
128,128,0,0,0.
The number 10, which is 1010
binary, is stored as
132,32,0,0,0.

To determine how a number
is stored you can Peek in the
following way, by typing
NEW:CLR (then press Return)
X = (typeyournumberand press

Return)

FORI1=5TO 9:PRINT PEEK
(PEEK(44)* 256 + 1); :NEXT |
Pressing Return will then give

the desired result.

Now for the errors. The
number 1 + .5124 is stored as’

129,0,0,0,128.
However, the same number
written as 2*(.5+.5125) is
stored as '

129,0,0,64

Similars problems occur with
number of the form
2#(.5+.5mMB) where 25 =B =<31.

There is no problem if B<25
or B=32. Similarly, there i$ no
problem if you do the multi-
plication the other way round,
that is if you look at
(.5+.5™B)*2. There is no
problem if the third and fourth
byte are both zero.

You can check this either by
Peeking or by Running the
following:
10FORt=20TO 32
20 PRINT (2%(.5 + .5M) — 1) * 211,
30 NEXT |
The answer should be 2 in each
case, but it isn’t! You can also
try one of the following in line
20:

(4% (314 + .5T1)— 3)* 291 — 1)

(8*(7/8+ .5T1) = 7)*2N] — 2)

(16 %(15/16 + .5N) — 15) *

24(1-3)

(256 *(255/256 + .5N) — 255) % 21
(-7

Again, the answer should be2in
each case, but it isn’t.

There are many other
examples. Just make sure that
the third and fourth byte are
both zero and multiply by a
power of 2 on the left. These
bugs have been found onseveral
different Vics. Is there a Vic
without these errors?

Czes Kosniowski,

School of Mathematics,
University of Newcastle upon
Tyne.

Paper Tiger
1 HAD THE SAME problem as P E
Roberts — June 1982 Issue,

page 45 — with a Paper Tiger|

outputting garbage on long
listings when driven from an Ap-
ple II with the serial interface
card.

One way of looking at it is
that the Apple dumps chara-
cters faster than the Tiger can
print them, and the buffer is
filled by even medium-length
programs, thus causing the
garbage. One way to cure this
without any hardware modifi-
| cations is to slow the rate that
| characters are transferred to
l that at which they can be

printed.
i InBasic I found the best and

simplest way was to use the
' Speed instruction which intro-
duces pauses between charac-
ters as they are printed to the
séreen or printer. To list a long
program simply type in:

PR#1
SPEED = 190
LIST
SPEED =255
PR-#0
I have found that a Speed of
190 — it needs some exper-

imentation for previous

character sizes — works with all

my programs. Even a 16-page
listing comes out OK.

Andrew Gordon,

Brechin,

Angus.

| Cool Atom
| 1 EXPERIENCED the same
| overheating problem with my
Acorn Atom as P Sharma —
Feedback, December 1982,
After several hours work, my
| Atom loses byte indirection. The
tom is one of the few
| computers without provision for
ventilation, and though there
may well be another cause for
the fault, this one is . easily
corrected.

First turn the computer upside
down and undo the two screws
on the bottom. Open the case to
expose the aluminium-coloured
heat sink. Check that the screw-
headed bolts securing the heat
sink are tight. If they have
slackened, tightening will
restore the heat transfer and this
alone may prove sufficient
remedy.

However, once you have
opened the case it may be worth
making further improvements.
Using a hand-drill and hacksaw,
cut out a neat rectangle in the
back wall of the computer case
opposite the heat sink. The
Atom case is extremely strong
and will not miss the material.
Drill ventilation holes in the base

(continued on page 15)
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STEMMOS

the

dBASE1I

experts

TEMMOS are one of Britain's
leading software houses
and specialists in dBase |!

ITEMMOS offer a helpline for

dBase |l users

TE
the only intelligent

' program generator
fordBase Il

TEMMOS hold monthly
seminars in the heart of

London on dBase ||

— An opportunity for anyone from

engineer to businessman to write their

own microcomputer program.

- And for the programmer the chance
to write programs in a fraction of the

time.

Seminars:

7.8,9,Feb.7,8,9, Mar. 4,5, 6, Apr. 2, 3, 4, May.

6,7,8,Jun. 4,5, 6, July. 1, 2, 3, Aug.

5,6,7, Sept. 3,4,5,0ct.7,8,9,Nov.5,6,7,

STEMMOS

The Key to
successful
software

MOS wrote Autocode I’
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Please send me more information on:

dBase |l
Autocode |
dBase Il User seminars

Name:

[
L]
[ ]

Company:

Address:

STEMMOS LTD
London W14 8NS

@Base I Ashton Tate  Autocode I~ Stemmos Ltd.

344 Kensington High Street

Tel:01-602 6242 Telex: 893003 STEMOS G

Il dBASE. I
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SUPE?BR/\IN =200

at unbelievably low prices fron
the Micro Computer Clut

JUNIOR 320K DISK CAPACITY £1 25(
QD 720K DISK CAPACITY £1 55(

¢ & SD 1.5MB DISK CAPACITY£1 8OC
i \ MICROLINE 83A PRINTER £ 45(

And price includes CP/M and Microsoft M Basit
Only by selling direct mail order can we offer these price

i

From the Micro Computer Club, popular{j‘féﬁigﬁgug@;ﬁnesz

MICROSOFT Basic........ £175 MICRO PRO Wordstarversao£210 Organic Software Milstone ... £17¢
Basic Compiler£202 Maitmerge ... £ 70 Ashton Tate dBase ll ..,..... £34
Fortran ...... £225 Datastar ... .. £155 Sorcim SupercalC...........cocoeennn ... £13!
Cqbol ....... £330 Calcstar .. ... £105 Software post and packing..................... £2.5€
Microplan ... £150 NOTE: SUPERBRAIN & 8in. IBM FORMATS ONLY

To: The Micro Computer Club PO Box 66 Croydon CR9 4QB Tel: 01-689 2080
Please accept my order and enrol me as a member of the Micro Computer Club.

All prices are based on exchange rate at time of going to press and may be subject to change.
All orders must be accompanied by a cheque for the sum due. This will not be banked until four
days before despatch.

Carriage within UK extra at £25 Greater London, £35 outside London.

UNIT PRICE TOTAL

ITEM QNTY £ p £ p
MAINTENANCE [£ ——
® On site maintenance
available from day one.
® Nationwide contracts through Software Name . . - TOTAL
Sciences — 2 member of THORN EMI
grele Address ... SARRERER RSl . . . . . S CARRIAGE
® Software Sciences will inspect, deliver
and maintain your SUPERBRAIN. .. el Al s SRR R VAT at current rate
® The 24 hour call-out basis. I ==
JUNIOR ................... £375 pa POSt COAE .. oo oo e CHEQUE TOTAL |
O[O, B . L. ...t SO £415 pa All machines sold to UK specification with full manufacturers warranty —_———
S8 060 05 0c oo o0Bbs o onas . £440 pa

MICROLINE 83A PRINTER £150 pa

Membership of the Micro Computer Club entitles members to other specia! offers.

® Circle No. 10




enthusiasts had not taken this
approach? And if it is done with
hardware and firmware, it is
going to be done with software.

{continued from page 13)
of the case under the heat sink.
If you then paint the outward-
facing side of the heat sink with
heat-resisting black paint, heat
will now be radiated out of the
case through the rectangle while |
cool air is drawn fn through the
vents in the base. My Atom has
performed reliably for very long
periods since undergoing this
mild surgery.

Wordpro points

AS ONE who has been using
Wordpro and other programs
for nearly three years as a means
of introducing students to word
processing I was, of course,
interested by the articles about it
in the October and November
1982 issues of Practical
Computing. Like David Oborne
1 consider Wordpro to be a very
good and powerful package and
it equals or is superior to a
number of dedicated word
processors. It is a pity that the
two articles contain some
inaccuracies to the detriment of
Wordpro.

The statements ‘“Wordpro I is
a tape-based system whereas the
others are disc based. All levels
of Wordpro require at least 32K
RAM’ are both incorrect.
Wordpro II can be run with
either tape or disc and means are
available for conversion of
programs from tape to disc if a
user upgrades. Up to Wordpro
Il can be run on a minimum of
16K memory. More memory
gives more working area but
Wordpro II is a good, cheap
starter for teaching establish-
ments in view of its upgrading
capabilities.

The centring commands are
cnl and ¢n0 not cel and ce0 as
stated.

The use of the backslash
facility and the visibility of the
directory when calling files are
very useful assets of Wordpro.
However, if the backslash
facility is not used there is no risk
of corrupting other files.
Incorrect entry of the file name
merely creates a new file under
the incorrect file name without
scratching the old file it was
intended to replace.

The use of the comment line to
hide formatting commands is
not necessary in continuation
files of a multiple-file document,

Trevor Whyatt,
Gillingham,
Kent.

Software piracy

1 WOULD LIKE to add a comment
to your December editorial on
protection from pirates. As a
dealer it is my objective to marry
computer hardware and a
particular software package to
meet a client’s requirements.
Computer publications are full |
of vertical market packages:
some good, some not so good,
and all with their own individual
characteristics.

From a dealer’s point of view
it has become increasingly
difficult to assess these packages |
because the majority of software
houses insist on retaining their
products until sold, due to the
fear of piracy. This attitude,
however valid, has to be harmful
to both themselves and the
industry in general. Dealers are
in business to sell software not
buy it.

It is correct to believe that at
thetop end of the market — £200
and above — piracy can be
contained in the area of support;
all our clients are required to
register either with us or the
software house concerned. I do
not, however, agree that the
users have the right to modify
code to suit their requirements.
Customising should, if
applicable, be built into the
software and permanent
changes made, at a cost, by the
software house. If the concern
over piracy was reduced such
costs could be kept to a
minimum.

Frank Faulkner,

RCB Ltd. | providing each file starts a new
Abergele, | page. If it doesn’t start a new
Ciwyd. | Page the page lengths go wrong.

Inclusion of the p# command
ensures that the section of the
document starts always at the
correct page. Incidentally, p#1
on the first document also
ensures that multiple outputs
number the first page as page 1.

® Some people favour the
turnkey approach to computing:
they are not interested in how
things work, they just want them
to do a job. Other people like to
“‘customise’’ their computer by

changing chips, addings bits on J K Burge,
and taking bits off. Where Caterham,
would Apple and Pet be today if Surrey.[l]
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OFF-THE-PEG
SOFTWARE CAN
BE VERY
UNCOMFORTABLE

Most software packages place you in a strait-jacket.

Now COGENT can supply CP/M software tailored
to your vital requirements at near package prices.

The use of program generators enables us to produce
reliable, professional software quickly.

Remember, it’s the right software that makes your
computer worthwhile.

Interested ? Call Richard Gordon.

01-794 0179(24 hrs)
COGENT Systems Limited

COMPUTER SYSTEM DESIGNERS & CONSULTANTS
251/253 Finchley Road London NW3 6L.S

*CP Msthe T Mt Dhaitat Researen Cotpotatin

® Circle No. 109
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Two’'s company
on 16-bit
Televideo

WHY IS the TeleSystem Il named
the II when it is Televideo’s first
micrq to run Unix? Answer:
because it is supplied, as
standard, with two CRTs. The
standard machine is a personal
computer designed to be personal
to two people — such as a
mangger and his or her secretary.
As befits a business micro, the
standard TeleSystem II also
comcs with 512K of RAM, a
40Mbyte hard disc, 17.5Mbyte
tape drive for back-up, and the
Unix operating system. In the
U.S. the price is under $14,000.
The TeleSystem II uses the
Motorola 68000 chip, like the
Fortune 32:16, Corvus Concept
and Sage II microcomputers.
Televideo’s first 16-bit machine,
the TS-1600, used the Intel 8088.
The TeleSystem II was first
shown at Comdex in Las Vegas,
but is not expected to reach the
U.K. for another six to nine
months.
* Contact Colt Computer
Systems, Fairfield Works,
Fairfields Road, Hounslow,
Middlesex TWI13 lYU
Telephone: 01-577 2686.

Portable has
8Mbyte on disc

THE COMPUCASE is a briefcase-
sized portable micro with 8Mbyte
of disc storage, full-size ASCII
keyboard, 80-column printer and
a display screen. The briefcase is
only 13in. by 18in. by 5.5in.
The Compucase uses two
eight-bit Intel 8085AH-2 pro-

| cessors, and has 64K of RAM.

i

The display is 40 characters by 12

T— e,

gomnn

.’- %w RALS

lines, uses gas-plasma
technology, and is built into the
lid of the case. The price is about
£2,800.

Contact Advanced Software |
Technology. Telephone: 01-330 | ]
0764.
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|THlS NICE-LOOKING machine is
the FX-20, one of a range of

IBM-compatible 16-bit systems.

It will retail at a low £1,800, and
| will be available in April 1983,
according to the manufacturer,
Future Computers.

The processor used by the
FX-20 is the ubiquitous Intel
8088, as found in the Sirius and
IBM machines. The FX-20 is
both software and hardware
‘ compatible with the IBM PC,

and should be able to take the full

| range of plug-in boards which are

being manufactured for the IBM
by Independent suppliers.

The very reasonable price of
the FX-20 includes two 5.25in.
floppy drives totalling 1.6Mbyte,
128K of RAM, the CP/M-86
operating system as standard,
and the Spellstar word-
processing package thrown in
free. MS-DOS will be available as
an option immediately. An eight-

Xenix will be following soon.
According to Future
Computers’ Managing Director
Brian Jackson, not having the
IBM name means the company
has to offer the user something
extra in order to compete. Apart
from the lower price, the FX-20
will run a claimed 60 percent
faster, as it uses high-speed
memory and runs the 8088 at al
fast 8-MHz clock rate. Fully half
the on-board ROM is taken up
with diagnostic software,
reflecting a welcome realisation
that a business machine must be
reliable and easy to maintain.
Good looks and good design
are where 16-bit machines score
over their generally older eight-
bit rivals, whatever one thinks of
the claims of much greater
operating speeds and
throughput. Starting from
scratch, with modern technology
and probably much more money

| The Profi Kit 2 is a 16-bit
| single-board computer using
the Motoroala 68000
| processor. Designed by
Force in Germany, the board
is an upgrade of the Profi Kit
1. it includes 128K of RAM
and serial, parallel and
cassette ports. Profi Kit 2
costs £499 plus VAT.
Contact Microsystem
Services, PO Box 37, Lincoln
Road, Cressex Industrial
Estate, High Wycombe,
Buckinghamshire HP12 3XJ.
Telephone: (0494) 41661. [J

which should be pleasant to use in

an office environment.

The screen, which can be tilted
in any direction, displays 25 lines
of 80 characters using a high-
definition 16-by-10 dot matrix
for each character. Alternative
character founts can be user
generated.

u The FX-20 forms part of a
range of machines which will
appear during 1983, including the
50Mbyte FX-50 hard-disc
system. All machines come with a
local area network interface as
standard.

Some £400,000 of the funding
for the range comes from the
British Technology Group,
which holds 15 percent of the
company’s equity. Distributors
will include the Encotel chain,
which is part of the same group.
Maintenance arrangements are
currently being negotiated with
two national third-party

bit CP/M emulator, to enable | than the early microcomputer
users to run standard CP/M | pioneers whose machines still |
software, as well as the Unix | dominate the market, the design
look-alike operating system | team hascome up with a machine

maintenance companies.
Contact Future Computers

Lid, PO Box 306, Purley, Surrey. |

Telephone: 01-689 4341. 34}

PRACTICAL COMPUTING February 1983




APL gives me all
| need from
a computer

APL has a reputation for being a Boffin's language, but Helen who learned APL
through PPL, is a Business Analyst whose needs are strictly practical. She solves her
modelling problems almost as soon as she can formulate them. In fact, the structure
of PPL is such that it actually assists her thinking!

WHAT IS APL?

APL is a concise programming language which has achieved great success in the
larger firms and institutions. They have long discovered that APL is the answer to
using the computer as a problem-solving tool with an economy on programing time
which programmers in conventional languages do not believe until they've seen for
themselves.

WHAT IS PPL?

PPL — Personal Programming Language — is a brilliant new package, written in APL,
which enables the novice or experienced programmer to quickly exploit the strengths
of APL painlessly. PPL is suitable for anyone, and you will never outgrow it

WHO IS A.P.L?

APL (Alan Pearrnan Limited) is a firm, established in 1977, dedicated t APL,
especially on the micro. We were the first firm in the UK to bring APL on the Z80
and thus within the reach of many thousands for whom APL had been inaccessible.
Now we sell APL on many machines, using Z80, 8088 and 68000 processors. As well
as hardware, we run APL courses regularly, sell APL books, and do APL consultancy. .
Our package, PPL, is the latest and most comprehensive of our applications software
which has included database, statistics, wordprocessing, and communications, among
others.

HOW TO FIND OUT MORE:

A comprehensive and well-written guide is available, price £25.00 plus £1.00 p & p,
describing PPL. Send off for it today and be amazed at the power that you can get
from this package. Payment by cheque welcome or Visa accepted.

Bringing personal computing to all

AlunlzarmanLimited

Maple House, Mortlake Crescent, Chester CH3 SUR Tel: Chester (0244) 46024
® Circle No. 110
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The small Business Compute




by the Biggest in the Business

The IBM Personal Computer is available
NOW throughout the United Kingdom
from EOS Dealers. With its crystal clear
display, detachable keyboard with built-
in calculator pad, colour graphic options
PLUS compatibility with the widest range
of software options to keep in line with
your development needs, the IBM
Personal is today’s investment in

associated with mini-computers.

Its 64k standard memory is expandable
internally to 768k.

EOS Dealers can also provide
IMMEDIATELY a complete range of
IBM plug compatible memory boards,
320k disc drives, a selection of winchester
hard discs, local area networking and the
unique EOS 7000 three-in-one printer.

tomorrow’s technology.

Heart of the IBM Personal is the
powerful INTEL 8088 giving
performance excellence normally

THEY WILL ALSO PROVIDE FULL
FIELD MAINTENANCE AND
SERVICE THROUGHOUT THE UK.

The IBM Personal Computer

Specifications and Technical Summary

(User memory: 16K — 768K Keyboard: 83 keys. 6ft cord attaches Graphics mode —4-colour 320h x 2()()]
Permanent memory (ROM): 40K to main cabinet®. 10 function keys*. resolution*, black-and-white 640h x
bytes* 10-key numeric pad*. tactile 200v resolution*

Microprocessor: High speed 8088~ feedback Languages: BASIC Pascal , Cobol,
Video buffer: Separate from user’s Monochrome display: High- Fortran

memory, contained on video resolution (720h x 350v)*. 80 Communications: RS-232-C.

adapters (16K bytes colour/graphics. characters x 25 lines. upper and lower asynchronous (start/stop) protocol.
4K bytes monochrome) case. green phosphor screen”. up to 9.600 bps

Auxiliary memory: 2 optional Colour/Graphic: Text mode — 16 Diagnostics: Power-on self testing”.
internal diskette drives 5%", 160K/  colours*, 256 characters and symbols parity checking*

320K bytes per diskette in ROM* J

*Advanced features for personal computers

from your local EOS Dealer......

Knowledge Ltd,

15 North Burns,
Chester-Le-Street.

County Durham. DH3 3TF
Tel: 0385 884782

Pettitts Rural Industries Ltd,
Camp Hill, Reedham.,
Norwich, Norfolk

Tel: 0493 700243

Vega Computers Ltd,
10, Essex House,
George Street,
Croydon, Surrey

Tel: 01 680 4484

Computacenter Limited,
Theatre Square,
Swindon SN1 IQON

Tel: 0793 612341

Al Computers,
56 Grove Road,
Sutton, Surrey

Tel: 01 661 0095

Professional Data Systems,

Carne House,

Markland Hill, Chorley New Road.
Bolton, Lancs BL15AP

Tel: 0204 493816

Datum Ltd,
Church Road,
Great Yeldham,
Haistead, Essex
Tel: 0787 237008

Amplicon Microsystems Ltd,
Richmond Road,

Brighton,

East Sussex BN2 3RL

Tel: 0273 608331

Zak Computers,
Warwick House,

17, Warwick Road,
Manchester M16 OPJ
Tel: 061 872 8991

Lux Computer Services,
108, The Parade.
Watford, Herts

Tel: 92 29513

Business Office Links Ltd, Estate Computer Systems, M. J. & P. Bradley, Strathand Computers Ltd,
73. Albany Road, 29/30 Carre Street, 24, Lansdowne Terrace, 44 St. Andrews Sq..
Coventry CV5 6JR Sleaford, Gosforth, Glasgow G1 5PL
Tel: 0203 78651 Lincs NG34 7TR Newcastle-upon-Tyne Tel: 041 552 6731

Tel: 0529 305637 Tel: 0632 846291

Clacton Computer Centre,

29/31 Pier Avenue, Inverness Computers Ltd,
Clacton-on-Sea, Dewar House, Avoch,
Essex Ross Shire, Scotland

Tel: 0255 422644 Tel: 0381 20276

Open Computer Services Ltd,
24/25 Old Steine,

Brighton BN! |[EL

Tel: 0273 671666

This coupon will be
forwarded to your local EOS Dealer

- . T Bl . S

Please send me further information
about the IBM Personal Computer. I
Please tick Dealer 0 End User (]
Distributed by l Name
ELECTRONIC OFFICE SERVICES
Electronic Office Services (U.K.) Ltd. 29/31 Fieet Lane London EC4AM 4YA
Tel: 01-248 6971 Telex: 886750 UNIHORG

Tomorrow's Office Technology IDClaI_.j

Electronics Office Services (UK) Ltd. and the above named companies are not agents of IBM Inc.

Plus sixty further Locations.

1

I Company I
I Address ; |
1

Phone

Electronic Office Services (U.K.) Lid.

29/31 Fleet | ane [ondon EC4M 4YA
Tel: 01-248 6971 Telex: BR6750 UNIHORG
I - - D e S b
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The right software Sappic

Authorised Dealer
Sewice Centre

for your application from ==

COMPUTECH FINANCIAL ACCOUNTING PACKAGES

Payroll £375
Invoicing and Stock Recording £295
Sales, Purchases and General Ledgers each £295

Also costing and group consolidation

COMPUTECH UTILITIES DISK

for reliable error checking copying,

diskette scan, interpret and patch, etc £20
VisiCalc, Applewriter and other Apple software (Prices on request)

COMPUTECH CHAIN MAIL

A mailing merging document processor which may

be used with text files, Including random files and
Applewriter 1.1 binary files £45

COMPUTECH GRAPHICS DISK
for printing Apple pictures and graphs on Epson and
Microline (free with printers purchased from Computech)£30

COMPUTECH TERMINAL UTILITIES
Apple to Apple and Apple to mainframe from £430

hardware...jusl

switches and jumpers provide hardware
ptions without soldering

=
,.-a.-‘ 5 I
- L]

Y

X
COMPUTECH DIPLOW =
RAWM 1S

=
© GOLOMINE SYSTEW

“DIPLOMAT VIDEO DIGITISER
store a frame from video camera in a fiffieth of a
__.second, process and print
==+ DIPLOMAT PARALLEL Interface
DIPLOMAT SERIAL COMMUNICATIONS Interface
DIPLOMAT RAM 416 Memory Expansion
DIPLOMAT CLOCK/CALENDAR
LOWER CASE Character Generator with Applewriter 1.1
enhancements £5(
MICROMUX Data Exchange (Max 16 Ports) from £85(
MATRIX PRINTERS, Microline and Epson with
graphics and up to 200 cps : from £23(
MICROLINE Optional Character Generator £1¢
DAISY WHEEL PRINTERS, Olympia, Qume, Ricoh
from under £4,00(

LT Prices exclude VAT, Carriage and Packing

o

For full details phone for data sheets and a FREE demonstration

NPY COMVIPUTECH SY
/ 168 Finchley Road, London NW3 6HP. Tel: 01-794 0202

® Circle No. 112 The Apple logo is a trade mark of Apple Computer Inc. VisiCalc Is a trade mark of VisiCor,




Card boosts
Vic-20 to
80 columns

COMMODORE’s new Stack card
provides a 40- or 80-column
format with the standard Vic-20.
It costs £115 including VAT, but

should appeal to existing Vic
owners who want to do word
processing but wish they owned
the Commodore 64 instead.
Contact Commodore U K. or
go direct to Stack Computer
Services, 290-298 Derby Road,
Bootle, Liverpool L20 8LN. [

DCP Interspec

IN DECEMBER we published news
of this interfacing unit for the ZX
Spectrum. Unfortunately a
couple of misprints crept into the
article, and the company name
and address appeared
incorrectly. Cheques must be
made out to DCP Microdevelop-
ments Ltd or the bank will not
cash them.

Contact DCP Microdevelop-
ments Ltd, 2 Station Close, Ling-
wood, Norwich NRI3 4AX.
Telephone (0603) 712482.

Torch now approved by BT
for direct link-up to Telex

FER

o

-

PO i

Software director Ray Anderson developed the software-by-phone system.

THETORCH was the first and is still
the only computer to be approved
by British Telecom for direct
connection to the public switched
phone system. Now is has also
been approved for connection via
a Hasler Modem to the Telex
network. People using punched-
tape please note that with a Torch
you can download from disc.

Anglo American Computing Services has set up a mobile
computer unit which will dash to the aid 6f firms who face ruin
as a result of computer disaster. The cost is from £2,000 a
year, and hardware options include Hewlett-Packard 3000,
Vax and PDP, Digital systems and IBM machines.

Contact Anglo American Software, Anglo American
House, Main Street, Shenstone, Staffordshlre WS14 OFN.
Telephone: (0543) 481042. There are no pIansto equip menon
blcycles to rush out’ and deal with disasters on Sinclair

computers as far as we know.
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Torch has also developed a
system for delivering software by
telephone. This is easy enough,
given a Torch at each end of the
line: the problem is to prevent
free access to anyone on the
Torchmail network.

The solution takes the form of
a scrambler program coded by
the customer’s credit-card

CHIP MAKER Inmos has launched
a new computer language which
has been specially designed for
the complex multi-processor
systems of the future. It has been
developed with Professor Hoard,
Director of the Programming
Research Group at Oxford
University, and is orientated for
interactive use.
| It has been named Occam —
| Inmos spells it with a small ‘0™’
i — after the 14th-century phil-
osopher William of Occam, who
invented Occam’s Razor. ‘“‘Entia
non sunt multiplicanda praeter
necessitatum,”” he wrote, In
modern parlance this has been
replaced by KISS, or Keep It
Simple, Stupid.

The basic data type in Occam is
the word, which can stand for a

| Telephone: (0272) 290861.

number. The scrambler will only
unlock the program against the
number, and it becomes a simple
matter to bill the software to the
customer’s credit-card account.
Contact Torch Computers

Ltd, Abberley House, Great
Shelford, Cambridge.
Telephone:

Cambridge (0223)
841000. 4]

Inmos promotes new
high-level language

number, character, truth value or
bit pattern, and takes a range of
logical and arithmetic operators.
Program sections are combined
using four constructors: se-
quence, parallel, conditional and
alternative.

Immos has launched an
Occam Evaluation kit consisting
of a portable compiler and editor
built on top of Softech’s UCSD
p-system, v.4, which generates p-
code. The language and compiler
manuals, installation instructions
and sample programs are all
supplied for £100. Disc formats
are available to suit Apple II,
Sirius 1 and Victor 9000, IBM PC
and other computers.

Contact Inmos, Whitefriars,
Lewins Mead, Bristol BS1 2NP.

Q

21




SIG/NET-

f“'

L m eee—

OFFERING DEALERS
A GREAT DEAL

If you are an experienced dealer in the South-East looking
for the right micro to handle, you will find it with Sig/net.
At DPLC, the South-East distributor for Sig/net, we feel
that we offer dealers the perfect package: a micro system
with limitless potential, at a very competitive price with
generous dealer discounts and margins, combined with full
hardware and marketing support. In return we expect our
dealers to be skilled in the installation of packages — either

for specific vertical markets or general business applications.

Sig/net 2 is a modular system, housed in a compact unit,
to which a wide range of peripherals
can be attached. A system may start
with a single workstation with
floppy disc and be expanded to a
multi-user system with virtually
no restriction to the number of
workstations and hard disc
capacity. There are already
more than 1,000 users in the UK.
Because the Sig/net
operating system is CP/M
compatible, it enables you to
provide bespoke software
easily, in addition to the very
wide range of proven business
software already available on
CP/M.

22

The successful British manufacturer, Shelton Instruments,
is undertaking a programme of advertising, PR and
exhibitions. Enquiries generated in the South-East from
these promotional activities are passed on to the dealers,
through DPLC. Comprehensive product brochures are also
available.

To complement the Sig/net, we offer a range of
terminals and printers. And there are appointed national
and local organisations to provide after-sales maintenance
to your customers.

To find out more details about a Sig/net dealership, fill in
the coupon and return it to: DPLC Limited, 74-77 White Lion
Street, London, N1. Telephone: 01-833 1111.

i_PIease send me further details of the Sig/net dealership. B
| Name Position
I Company.

DPLC Limited,
74-77 White Lion Street,
London, N1.

Telephone: 01-833 ll]l.__l

® Circle No. 113
PRACTICAL COMPUTING February 1983

|
|
| Address l
I
|
|
I



Newsf

Creative Sanyo

SANYO DID NOT announce the
MBC-4050 at Compec, but it was
there on the stand. Called the
Creative Comuter, it features an
Intel 8086 microprocessor, 12K
of ROM and 128K of RAM, plus
two built-in floppy-disc drives
with 600K of storage each.

The detached keyboard has 15

keys, and an 18-key numeric
keypad. The monochrome VDU
gives an 80-column by 25-line
display. The price is expected to
be about the same as for the
Sirius 1.

Contact Logitek, Logitek
House, Bradley Lane, Standish,
Greater Manchester. Telephone:

function keys, five cursor-control | (0257) 426644.

Micro stands together

J— AT LAST someone has brought
out a range of adaptable stands

" suitable for microcomputers.
- . The standard models are 24in. or
30in. deep, and 26in. or 38in.

high. An optional shelf is
available for a VDU or printer.
The stands are supplied packed
flat for self assembly. Prices start
at only £38 plus VAT.

Contact Prototype
Development Systems Ltd,
Enterprise House, 44-46 Terrace
Road, Walton-on-Thames,
. 3 Surrey KT12 2SD. Telephone:
. (09322) 45670.

Atari in business

SILICON CHIP of Slough claims to l under £150, and this includes
have produced the world’s first | VAT.

t\

RIaBoNS IS VR
LI LFSON A

S JKOOHR UK

> Vo.ab.

RANGE . FORCOMPETITNE.
FPRICES AND FAST DELIVERY
ANYWHERE.IN THE UK OR IRELAND ETHER

DIRECTLY OR THEDUBH QR DEALEL
KK TELEFAHONE DY M-FIG3I/

NETWOR
DEALER ENQUIRES WELOOME . ———
CREDITCARD ORDERS

business software package
exclusively for the Atari 800
micro. Does this mean the
various American packages were
originally written for the Apple
then converted?

The Chipsoft range is compre-
hensive and includes five
modules: stock control, sales

Hardware requirements are a
48K 800 plus two 810 disc drives,
the 850 interface, a printer and
Atari’s Microsoft Basic on disc.
Silicon Chip prices the whole lot
— including software — at
£2,054.57 plus VAT, which is not
bad for a business system.

VisiCalc is also available for

ACCEFTED.

SARCLAYCARD | L. 11 3 W
‘ e T

BUSINESS
MACHINES
R ¥

BYSTEMS SUPPLES DIiSion,

12 /14 1 SN enNT Wi H A St o fnA S
(/R0 ol SR/ A TS o e @ s A PP A | A RL= REN2AW, o L C ot =/

NESTON-SUAER- NAE, Avor{ BS24-9f

ledger, purchase ledger, mailshot | the Atari, plus a couple of
| and PAYE. They are all written | databases and numerous word
in Microsoft Basic, not Atari | processors with mail merge
Basic. Each module costs just | (continued on next page) ;

® Circle No. 114
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Electronic Brokers
DEC SALE

a selection fromour huge stocks

Alfitems reconditioned uniess otherwise stated

DIGITAL WE78 S8ERIES

i WORD PROCESSOR

24

ification

g 78 word processing video terminal,
ri m.

p)D(cp“edg‘f,gf_ﬁ ::gc:ggos’? RS Digital's WS78 word/data processing system

Diablo 1345 letter quahtymgnncer producing 18 8 powerful stand-alone, videa display ward

540 words per minute with wheeled storage processor. The WPS-8 word processing

Ean=ty software provides the WS78 user with a

Bi-drectional tractor feed fitted as standard. sophisticated yet easy Lo use text editing

Festures capability. Operating the video terminal 15

e Inexpensive stand-alone text editing similar to using a standard office typewriter

# Simple to use—prompts the operator The *"Menu Based' system allows the operator

ta choose from an extensive, clearly istad

range of options and the automatic prompting

features help the operator to lesrn how to use

the system with only minimal training.

£2,950

PRINTERS/TERMINALS
LA36 DECwriter il 20mA |,
LAZE DECwriter I RS232
LA34 DECwriter IV ..
LA180-PO Paraliel

DECSO—ED L8y DECprintar

50 ECscopeEDmA .
VTSOOECscope RS232 .. ...
VT55 Graphics DECscope (NEW]

INTERFACES
0OL11 W Asynchronous /F .
0OU1 1 DA Synchronous I/F .
DUP11 DASynchronaus I/F . -
KLBE Asynchronous BEg
KLBJAAsychronous BA

M7258Printer i/F [PDP1 1]
MB207 Printerl/F[LSI1 1
MB342Prnteri/F[BE, BA

System psrformance -

automatically
e Letter quality printer with choice of print wheels
e Simuitaneous editing and printing
¢ Powerfullist processing package
e Fexble commumications capabity

SYSTEMS
PDP 11/23 SYSTEMSB
11/23 CPU, 128KB MODS, Dusi RLD2 and
Controt OLV11J and OUV1 1 Interfaces,
Cabinet, VT100 Consoie NEW £11,500
PDP 11/24 SYSTEM
11/24 CPU, 256KB MOS, Dual ALO2 and
Control, Cabinet, VT100 Console
NEW £18,000

PDP 11V03 SYSTEMS

11/03 CPU, 64KB MOS, Console Interface,

Dusl RX01 Floppy Disk Orive; Low cabinet on

castors ONLY £1,525
DISK DRIVES

RX1 180 RX01 + Uribus Ctl

RXV11B0 RXQ1 +LSICu.

RXBE FD(D1 +POPE CH. .. .

RX211B0 RX02 + Unibus Ct.l

RX28 RXDE +P0OP8 Cul

PDP
POPBA-205 Processor ‘IO'A
32KW MOS [NEW].

RKO7 2BMB Add-on .
RK711 RKO7 +Ctl

Scoog purchase of factory
refurbished Anderson Jacobson
AJB32 daisy wheel printers
complete with full keyboard,
integral stand, and HS232
interface. Utvhsnng the famous
GQUME Printer Mechanism.

NOW ONLY £750

Hazeltme 1420

Special purchase of Hazeltine VDUs
— manufacturer’s surplus —
ALL BRAND NEW BO

* All 128 ASCIi Codes

* 94 Displayable Characters including
LowerCase

* High resolution using 5 x 8 Dot
Matrix

* Typewriter-Style Keyboard Layout

g Key Numeric Pad including { + ].

(-] and Enter

* User-defined Video Presentation—
Hi/Lo Intensity, Blink, or Non-Display

* Cursor Addressing and Sensing

* ElAInterface

* Eight Transmission Rates up to
9600 Baud

# Twelve Dperator Function Keys

* Non-Glare Screen

Also available from time to time
HAZELTINE1410 £295
* Self Test HAZELTINE 1510 £550
ONLY £350 HAZELTINE 1520 £625

New Winter '82/83 Cataiogus now out. Send for your FREE copy now.
ADD 15% VAT TO ALL PRICES Carriage and Packing extra

Electronic Brokers Ltd., 61/65 Kings Cross Road,
I.ondonWClX 9LN. Tel:01-278 3461. Telex 298694
= 2 el 2| e = | ==
:H | == 2 | O = |
Electronic Brokers | == = | ..
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(contined from previous page)
facilities.

Contact Silicon Chip, 302
High Street, Slough. Telephone:
(0753) 70639.

Atari has just made yet another
cut in the price of the 800,
presumably in response to our
request — January issue, page
156. The 800 now costs £399 [J

Preparing for
power failure

SUDDEN SURGES and spikes in
mains voltage can corrupt data or
have worse effects on micro-

.o

capricorn

&E&UGUARD

computers. The Microguard
EPU-1000 is a new addition to a
range of units which provide
constant voltages and power
back-up in case of mains failure.

Contact Microguard, 24
Foregate Street, Worcester WR1
1DN. Telephone: (0905-21541.]

Friendly Optim
AT A TIME when most micros are
called the SQRX-10041P or
something similar — to
distinguish them from home
micros with names like Oric,
Lynx and Spectrum — Optim
Computers has given its machine
a friendly name. However, the
Amigois a Z-80A micro with 64K
RAM and CP/M 2.2 — an
operating system not widely
admired for user friendliness.

The Amigo is a smart, four-
box system consisting of a central
unit with display screen, a ‘
detached keyboard, dual floppy-
disc drives and printer.

The display gives 80 characters
by 25 lines on a 12in. greenscreen,
and is controlled by a separate
6502 processor with 44K of
display memory. Bit-mapped
graphics are available with a |
resolution of 640 by 300 pixels.

The keyboard is Selectric style |
with 83 keys, including a numeric
keypad and 27 programmable
function keys. The 8in. floppies |
offer 400K of formatted storage.
Double-density floppies and a

5Mbyte hard disc are optional
extras.

The printer supplied is an
80-column Epson MX-80 I1I dot-
matrix model, but other options
are available.

Contact Optim Computers,
Lawford House, Harrow Road,
London W10. Telephone: 01-969
9768. o

Microfinesse
MICROFINESSE is now available
for the IBM Personal Computer
running under the UCSD p-
system. Microfinesse is a so-
called decision-support program
which runs on a wide range of
mini and mainframe computers.
While it is principally a financial-
modelling program it can be
applied in a number of other
areas. It is aimed at financial
executives and costs £550.

Contact Ferrari Software Ltd,
683 Armdale Road, Feltham,
Middlesex TW14 OLW. Tele-
phone: 01-751 5791.

Could anything
be Finar?

FINAR is a financial-planning
package used by over 100
corporations on PDP-11and Vax
minicomputers. Now a micro

‘version has been launched, called

Microfinar. 1t features such
delights as sensitivity analysis and
goal seeking, graphics and a
separate report writer.

Early customers include
United Biscuits, with an Altos-
based package, and a Fisons and
Boots company called FBC with
a Systime 500 set-up.

Contact Corporate Modelling
Consultants, Friendly House,
21-24 Chiswell Street, London
EC1Y 4UD. Telephone: 01-628
4107.

| Haywood 9000

WELL-PROVEN Z-80 technology is
at the heart of Haywood’s new

New —

British-made computer, the 9000 |

Composite. It has 64K of RAM,
two built-in floppy-disc drives
with 320K of storage each, and a
12in. monochrome screen.

The detached keyboard has 19
function keys and an 1l-key
numeric pad; or Haywood can
supply versions with up to 34
function keys, including one
configured for WordStar.

Contact Haywood
Electronics, Electron House,
Leeway Close, Hatch End,
Pinner, Middlesex. Telephone:
01-428 0111. ]
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SinclairZXSpecti

16K or 48K RAM... sl

full-size moving-
key keyboard...
colour and sound...
high-resolution

graphics...
From only

£125!

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

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

Now there’s the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that's
unrivalled.

Professional power-
personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases yourcomputing power.

You have access to arange of 8
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics.

You have the facility to support
separate data files.

You have achoice of storage capa-
cities (governed by the amount of RAM).
16K of RAM (which you can uprate later
to 48K of RAM) or a massive 48K of RAM.

Yet the price of the Spectrum 16K
is an amazing £125! Even the popular
48K version costs only £175!

You may decide to begin with the
16K version. if so, you can still return it later
foran upgrade. The cost? Around £60.

ZX Spectrum
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Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptor and ali the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together represent a
detailed course in BASIC programming.
Whetheryou're a beginner ora competent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll guickly be moving
into the colourful world of ZX Spectrum
professional-level computing.

There’s no need to stop there. The
ZX Printer-available now - is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232 /network interface board.

8L ‘ - ﬁ

Key features of the'
Sinclair ZX Spectrum

® Full colour—8 colours each for
foreground, background and border,
plus flashing and brightness-intensity
control.

® Sound-BEEP command with variable
pitch and duration.

® Massive RAM—16K or 48K.

® Full-size moving-key keyboard - all
keys at normal typewriter pitch, with
repeat facility on each key.

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

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

® Teletext-compatible —user software
can generate 40 characters perline
or other settings.

® High speed LOAD & SAVE-16Kin 100
seconds via cassette, with VERIFY &
MERGE for programs and separate
datafiles.

® Sinclair 16K extended BASIC -
incorporating unique ‘one-touch’
keyword entry, syntax check, and
report codes.




ZX Spectrum software on
cassettes —available now

The Spectrum software library is
jrowing every day. Subjects include
james, education, and business/
1ousehold management. Flight
simulation...Chess...Planetoids...
History...Inventions...VU-CALC...VU-3D
..ClubRecord Controller...there is
something for everyone. And they all
nake full use of the Spectrum’s colour,
sound, and graphics capabilities. You'll
eceive a detailed catalogue with your
Spectrum.

ZX Expansion Module

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

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

=sircCi=ir-

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

The ZX Printer-
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASCII character set—including lower-case
characters and high-resolution graphics.

A special feature is COPY which
prints out exactly what is on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
perline and 9lines pervertical inch.

The ZX Printer connects to the rear of
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
fullinstructions. Further supplies of paper
are available in packs of five rolls.

The ZX Microdrive-
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are set to
change the face of personal computing
by providing mass on-line storage.

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

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

A remarkable breakthrough at a
remarkable price. The Microdrives will be
available in the early part of 1983 for
around £50.

How to order your ZX Spectrum

BY PHONE -Access, Barclaycard or
Trustcard holders can call 01-200 0200 for
personal attention 24 hours a day, every
day. BY FREEPOST -use the no-stamp
needed coupon below. You can pay by
cheque, postal order, Barclaycard,

Access or Trustcard.

EITHER WAY-please allow up to 28
days for delivery. And there's a14-day
money-back option, of course. We want
you to be satisfied beyond doubt—and we
have no doubt that you will be.

I—To: Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. Order—l
| Qty Item Code ItemPrice Total |
£ £
| : B Sinclair ZX Spectrum —16K RAM version 100 12500 ]
| Sinclair ZX Spectrum - 48K RAM version 101 175.00 |
'|‘ - Sinclair ZX Printer = 27 5995 |
.~ Printer paper (pack of 5rolis) 186 1195
| - Postage and packing: orders under £100 28 295 |
| - orders over £100 29 4.95 |
Total £
| Please tick if you require a VAT receipt ] |
|, *) enclose a cheque/postal order payable to Sinclair Research Ltdfor& ]I
|‘ *Please charge to my Access/Barclaycard/Trustcard account no. |
*Please delete/complete AT ENEEEE AR
| as applicable - |
| |Signature ] I
PLEASE PRINT I
| [Name:Mr/Mrs/Miss | | | | | [ it === i O I =2
| Address | | | p 11 0 bty
S T I IS ST e I S S
IIIIIJ IIlIIIIII_IIIIlLIIIPchonl




Sinclair ZX Spectrum-technical data.

Dimensions

Width 233mm
Depth 144 mm
Height 30mm

CPU/ memory

Z80A microprocessor running at 3.5 MHz.
16K -byte ROM containing BASIC interpreter and
operating system.

16K-byte RAM (plus optional 32K-byte RAM on
internal expansion board) or 48K-byte RAM.

Keyboard

40-moving-key keyboard with full upperand
lower case with capitals lock feature. Al BASIC
words obtained by single keys, plus16 graphics
characters, 22 colour control codes, and 21 user-
definable graphics characters. All keys have auto
repeat.

Display

Memory-mapped display of 256 pixels x
192 pixels; plus one attributes byte per character
square, defining one of eight foreground colours,
one of eight background colours, normal orextra
brightness and flashing or steady. Screen border
colour also settable to one of eight colours. Will
drive aPAL UHF colourTV set, or black and white
set (which will give a scale of grey), on channel 36.

Sound

Internal loudspeaker can be operated over
more than10 octaves (actuaily 130 semitones) via
basic BEEP command. Jack sockets at the rear of
computer allow connections to external amplifier/
speaker.

Graphics 3

Point, line, circle and arc drawing commands
in high-resolution graphics.
16 pre-defined graphics characters plus 21 user-
definable graphics characters. Also functions to
yield character at a given position, attribute ata
given position (colours, brightness and flash) and
whether a given pixel is set. Text may be written on
the screen on 24 lines of 32 characters. Text and
graphics may be freely mixed.

Colours

Foreground and background colours, bright-
ness and flashing are set by BASIC INK, PAPER,
BRIGHT and FLASH commands. OVER may also
be set, which performs an exclusive-or operation
to overwrite any printing or plotting that is already
on the screen. INVERSE will give inverse video
printing. These six commands may be set giobally
to cover all further PRINT, PLOT, DRAW or CIRCLE
commands, or locally within these commands to
coveronly the results of that command. They may
also be set locally to cover text printed by an
INPUT statement. Colour-control codes, which
may be accessed from the keyboard, may be
inserted into text or program listing, and when
displayed will override the globally set colours
until another control code is encountered. Bright-
nessand flashing codes may be inserted into
program or text, similarly. Colour-control codesin
aprogram listing have no effect on its execution.
Border colouris set by aBORDER command.The
eight colours available are black, blue, red,

magenta, green, cyan, yellow and white. All eight
colours may be present on the screen at once,
with some areas flashing and others steady, and
any areamay be highlighted extra bright.

Screen

The screen is divided into two sections. The
top section — normally the first 22 lines - displays
the program listing or the results of program or
command execution. The bottom section -
normally the last 2 lines — shows the command or
program line currently being entered, orthe
program line currently being edited. It also shows
the report messages. Full editing facilities of
cursor left, cursor right, insert and delete (with
auto-repeat facility) are available over thisline.
The bottom section will expand to accept a
currentline of upto 22 lines.

Mathematical operations and functions

Arithmetic operations of +, -, X, +, and raise
to a power. Mathematical functions of sine,
cosine, tangent and theirinverses; natural logs
and exponentials; sign function, absolute value
function, and integer function; square root
function, random number generator, and pi.

Numbers are stored as five bytes of floating
point binary - giving a range of+3 X10%% to
+7 X10% accurate to 9% decimal digits.

Binary numbers may be entered directly with
the BIN function.=,>, <, >=, <= and <> may be
used to compare string or arithmetic values or
variables to yield O (false) or1 (true). Logical
operators AND, OR and NOT yield boolean resulits
but willaccept O (failse) and any number (true).

User-definable functions are defined using
DEF PN, and called using FN. They may take up to
26 numeric and 26 string arguments, and may
yield string or numeric results.

There is a full DATA mechanism, using the
commands READ, DATA and RESTORE.

A real-time clock is obtainable.

String operations and functions

Strings can be concatenated with +. String
variables orvalues may be compared with=,>, <,
>=, <=,< > to give boolean results. String func-
tions are VAL, VAL$, STR$ and LEN. CHR$ and
CODE convert numbers to characters and vice
versa, using the ASCll code.

A very powerful string slicing mechanism
exists, using the forma$ (xTO y).

Variable names

Numeric - any string starting with a letter
(upper and lower case are not distinguished
between, and spaces are ignored).
String -A$ toZ$.
FOR-NEXT loops ~A-Z.
Numeric arrays - A-Z.
String arrays - A$ to Z$.

Simple variables and arrays with the same
name are allowed and distinguished between.

Arrays

Arrays may be multi-dimensional, with sub-
scripts starting at 1. String arrays, technicaily
character arrays, may have their last subscript
omitted, yielding a string.

Sirnci=sir-

ZX Spectrum

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

A full expression evaluatoris called during
program execution whenever an expression,
constant orvariable isencountered. This allows
the use of expressions as arguments to GOTO,
GOSUB, etc.

It also operates on commands allowing the
ZX Spectrum to operate as a calculator.

Cassette interface

TheZX Spectrum incorporates an advanced
cassette interface. A tone leader is recorded
before the information to overcome the automatic
recording level fluctuations of some tape
recorders, and a Schmitt trigger is used to remove
noise on playback.

All saved information is started with aheader
containing information as toits type, title, length
and address information. Program, screens,
blocks of memory, string and character arrays
may all be saved separately.

Programs, blocks of memory and arrays
may be verified after saving to confirm successful
saving.

Programs and arrays may be merged from
tape to combine them with the existing contents
of memory. Where two line numbers or variables
names coincide, the old one is overwritten.

Programs may be saved with a line number,
where execution will start immediately on loading.

The cassette interface runs at1500 baud,
through two 3.5 mmjack plugs.

Expansion port

This has the full data, address and control
busses fromthe Z80A, and is used to interface to
theZX Printer, the RS232 and NET interfaces and
theZX Microdrives.

IN and QUT commands give the I/0 port
equivalents of PEEK and POKE.

ZX81 compatibility

ZX81 BASIC is essentially a subset of
ZX Spectrum BASIC. The differences are as
follows.

FAST and SLOW: the ZX Spectrum operates at
the speed of the ZX81 in FAST mode with the
steady display of SLOW mode, and does not
include these commands.

SCROLL: the ZX Spectrum scrolis automatic-
ally, asking the operator “scroll?” every time a
screen is filled.

UNPLOT: the ZX Spectrum can unplot a pixel
using PLOT OVER, and thus achieves unpiot.

Character set: the ZX Spectrum uses the
ASCII character set, as opposed to the ZX81
non-standard set.

ZX81 programs may be typed into the
ZX Spectrum with very little change, but may
of course now be considerably improved. The
ZX Spectrum is fully compatible with the
ZX Printer, which can now print outa fullupperand
lower case character set, and the high resolution
graphics; using LLIST, LPRINT and COPY.

ZX81 software cassettes and the ZX 16K RAM
pack will not operate with the ZX Spectrum.




One-day VisiCalc

Jack Schofleld tries out one of MicroMark’s courses

BACK IN THEOLD DAYS — say 1978 or 1979 —
most microcomputers were bought by
enthusiasts. They were (a) amazed that they
could own computer at all, and (b)
astonished that they could make it do
anything useful. The fact that many
programs were awful and the
documentation even worse did not
disconcert these enthusiasts. It was all part
of the challenge, and how we loved it.

Nowadays microcomputers are bought
by real people who have the idea —
encouraged by the media and the
Government — that all they have to do is
plug the thing i inand most of their problems
will be solved. Good dealers need to
disabuse their customers of this myth, and
good dealers know they have to train their
customers to make the best use of the
products.

Customers, however, are often short-
sighted, and tend to buy their micros from
the dealer offering the lowest price. They
will even buy goods they have never seen,
from people they don’t know, by mail!
Unfortunately, training takes time, and
time is money.

Training investment

As a result, many good dealers now offer
training, and charge for it. Others, like
MicroMark, organise formal courses on a
professional basis. This hastwo advantages.
People who bought discount equipment can
get the training they need — ironically, by
spending the money they thought was saved.

MicroMark started in 1979 as a specialist
Apple dealer, though the firm now sells the
IBM Personal Computer too. For some of
the reasons already described, its own
training division was launched last summer
and by the end of 1982 had run over 30
courses. MicroMark offers three different
courses, each lasting one day:

Learn VisiCalc — for beginners

Using VisiCalc — for people familiar with
the package

Beyond VisiCalc — covers extensions

such as Visiplot, -term and -trend.

There is no obligation to attend all three
days, though obviously some would find it
an advantage.

I went on the first course, conducted by
Philip Stokes at a London hotel. The day
began with coffee, biscuits and
introuductionsat 9 am, with the formal part
of the course starting at 9.30. On this
occasion there were only seven students,
plus the lecturer and David Flook from
MicroMark. We shared five Apple IIs, so
there were two people per machine, three is
MicroMark’s limit.

The tuition alternated between Philip
Stokes’ lecturing, with all the students’
Apples slaved to his, and hands-on

PRACTICAL COMPUTING February 1983

experience. We started with keyboard
exercises, which were explained using charts
and an overhead projector before being run
through on the VDU.

Then we were given an exercise sheet to
follow, and allowed control of the micros to
actually try .it. The two tutors came round
the class to make sure we managed. In this
way we covered the VisiCalc comimands: it
took all morning, not including the coffee
break, and it still felt fast.

An excellent lunch, with wine, was
followed by an afternoon session devoted to
VisiCalc functions and applications.
Functions included error reporting, look-up
tables, Dif files and datagrams.
Applications included inventory, bill of
materials, cash flow, manufacturing plans,
estimating and scheduling. The final session
allowed time for a short personal
experiment — starting a model from scratch
— before the course ended after 5 pm.

At the start of the course you are given a
40-page handbook. Most of it is white space,
but it does include all the charts and
printouts of the overhead slide projections
used in the lectures. They make it fairly easy
to remind yourself of what you should have
learned, and so find the piece of information
you need.

You are also given an Apple disc of the 19
models and files used in the course. It
provides another useful reminder of the
course later, when you are trying to
construct you own models. You can also use
it as a source of ideas. I found this one of the
most interesting parts of the course — not
being one of the 300,000 or so people who
actually own acopy, I had never realised just
how useful and versatile VisiCalc could be.

Certainly it is possible to learn how to use
VisiCalc from the manual, especially if you
are already familiar with the Apple — or at
least, a computer keyboard. But is it worth
spending money on a course? The
MicroMark courses cost £112 plus VAT for
single days, which seems average.

Taking a course certainly does have
advantages. First, it reduces the time-
wasting you get with any new software
package and computer. Recently I spent 15

J] | minutes trying to follow ‘the screen

instruction ‘“‘Press <Esc> to continue’
because there was no <Esc> on the
keyboard. The demo disc even had a section
on the Esc key without saying which it was.
Naturally it was not in the index of the
manual. Multiply this confusion, and you
can waste a lot of time learning how to use a
micro.

Second, going on a course establishes the
time slot necessary to learn at least the
rudiments of the package. Let’s face it, no
business user has the time to learn how to use
software properly, and no time to read the
manual. In theory it is possible to devote a
day in the office to learning the basics, but
then the phone rings all day, and all kinds of
crises come up which “‘must’’ be dealt with.
Being shut away in a hotel where no one can
reach you, and where you can spend all day
learning one thing, is a much more efficient
way of doing it.

Pool of experts

Third, it is useful to be able to draw on
othe people’s expertise. Almost everyone
could learn at least something, even from
the beginner’s course. For example, I had
not appreciated the power of the Datagram
technique, where you can construct macros
of several instructions — such as the column
replication and multiplication needed to do
a consolidated balance — then save the
routine and apply it like a subroutine when
needed.

In the end a course cannot replace
studying the manual, and it has
disadvantages compared to individual on-
the-job training.

Certainly I am glad I had the chance to go
on MicroMark’s VisiCalc course. Perhaps
the best thing I can say about it is that it
persuaded me I should buy VisiCale —
though I will not want the Apple version, so
the work disc will not be much use.

I shall also look with a new interest at
details of the many other courses available.
Picking a good course is probably the most
difficult problem of all. Word-of-mouth
recommendations must be the best way of
deciding, though it should inspire
confidence if a course has been run anumber
of times already. Most of the bugs should
have been sorted out.
|  Small numbers of people and real hands-
on experience are also important factors.
MicroMark’s own ceilings of three people
per work station, one tutor per two work
stations and eight work stations per course
seem reasonable. You can contact
MicroMark’s Training Division at
Ravenscroft Road, Henley, Oxfordshire
RGY9 2DH. Telephone: (04912) 77926 or
77085. M
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LONDON’S WEST END NATIONWIDE OVERNITE SERVICE
RANGES LOWER SYSTEM PRICES BETTER SERVICE

*++++*THE NEW DBMS Il (series Ill of the world’s first ‘task-robot-programs’)*****
QQQQQFEATURES'Q'.Q

32000 records per filename...........

20 main/200 sub fields per record..

fleld and record related formuiae.. .
*Jump-to’ any of 32000 records per file.
rand om/binary/key/multiple field search
‘if-then’ questioning....

file protectlon/password entry

speed of 500 records per 20 seconds..
range match. not match. integer match.

G. W. COMPUTERS LTD MORE PRODUCT

Mbasic & word-star compatible..
1400 character record sizes.
mathematical scratchpad

record relational indexes.....
translateable to any language.........
User-defineable reporting...

field protechonlclassﬂmatlon

sorts ‘alpha or numeric’ any wi L
either-or. same as. greater. smaller...

12 online file architectures.
240 fields using cross-referencing...
cross-record calculations.

*Jump-to’ any record In 12 files..
User-defineable files/field words/sizes.
endless ‘either-or’ matching... "
tormulate/recall on selection criteria...
12 interrogation question types. g
short filing output/audit trails

ONE OF THOUSANDS OF DIFFERENT TASKS ON WHICH THIS PROGRAM MIGHT BE EMPLOYED

DMS'S MACROS WORK FROM THE MOMENT YOU INSERT THE ‘TASK DISK' IN THE COMPUTER DRIVE
Simply design your flle, give its fields your words, setup your report mask, and then enter your records. Switch to ‘automatic drive’ and formulate any task you wish the program to
fuitill, the task is stored as amacro. Take a copy of the programon another ‘task disk' and from then on, the task disk will function wnhout asingle key-stroke. Thlnk of a number of
such ‘task disks' such as “stock-re-order reports”; “*stock- vaiuatlon reports”; “sale-mail- shots 3 “productlon process-analysis”; “patient history analysis"”; “research-analysis™;
“budgetting” “purchaselsales -analysis”; “personeli-file-analysis™; “vehicle-location control™; “librarian analysis”; “plus more?"

Previous issues showed examples of ‘employees-short-list’, ‘garage stock re-order’, ‘sales analysis’ ‘librarian’s list' here is an example of a hospital's
patient index and some reports it might generate.

The record may look like this: One report might be: select ?? all records
1-record number (23 ) where patients have had symptoms of
2-patient (John Smythe ‘epigastrium ache’ associated with nausea or
3-date of birth (01.05.45 vomiting not diagnosed as peptic ulcer.
4-date last visit (12.02.82 ) Print a list of those where there were barium
5-symptom (epigastrium ache tests made and the effect.

7-diagnosis (peptic ulcer )

8-test type (barium meal

9-prescription (100 mg carbenoxolone sodium 3 * daily)

10-effect/other (minor improvement/test for surgical treatment)

Another report might be: select ?? all records
in the file where the where diagnosis of
ailment was peptic ulcer or duodenal ulcer,
and then where the treatment was
carbenoxolone sodium and in the first
instance list those where there was no
improvement; after which list those where
there was an improvement..

DBMS (I (WITHOUT MACROS) AND DBMS (Il ARE FULLY IMPLEMENTED UNDER CPM-86 {tm) and MS-DOS (tm) ie: (SIRIUS/VICTOR/IBM)
DBMS |l IS 395.00 (or 250.00 by mail order ex. training). DBMS Ill Is 575.00 (or 295.00 by mail order ex. training)

TELEPHONES: 01-636 8210 : 01-631 4818 . TLX: 892031 TWCG (BOSTON 94-0890)

MICRO-COMPUTERS PRINTERS SOFTWARE

-BUS v8.00 (Accounts)

-DBMS |l (Database)

-DBMS i {by mail order only)

-DBMS Il (database)

-DBMS Il (RX mail order only)

"DSORT & MSORT (MBasic Fies)

Sales Ledger

-Purchase Ledger

-Nomina! Ledger

-Stock-Control

-Address-Maller

-QASort/QNSort (500 Recs/14secs)

-Autoload & Recover
MICROSOFT -Mbasic 80

-Fortran 80

-Cobol 80

-Basic Compiler

MU tisp/mu star

GWL G BaKiintertace portshboard |
G380 VDU Microline 80

-Microline 82A
-Microline 83
-Mlcroline 84
-MX80/FT-3
-MX100/FT-3
-DP 9000

-DP 9501

-DP 9501 (A)
-9/45 RIO
-9/55 RIO
-9/35 RIO
-3510 RIO

-GB0 Dualidrives enclosed
-Superbrain 64K RAM/320K disks
-Superbrain 64K RAMTO0K disks
-Superbrain 64K RAM.5M disks
-Superbeain 64K RAM/TOM disks
LCompustar 64K RAMOK disks
Lompustar 64K RAM/20K disis
-Compustar 64K RAMPOOK disks
Compustar 64K RAM/1.5M disks
-Advanlage 64K RAM/700K disks
-Advantage 64K RAM/S.3M disks
-Honzon 64K RAM.3M disks 1 NEC
802 64K RAMITOCK disks 7710 RIO
-B02H 64K RAMT7.3M disks 5520 KSR
306 64K RAM/1OM disiss f DRE 8820
816 256K/750K disks I 8830 -‘Word-star
ACT -Sinus 1128K/1.2M disks 1 TEXAS 810 -Mail-merge
Sirius 2 128K/2.4M disks 805 y -Spelstar
VICTOR -5000 128K/1.2M disks i -Datastar
OSBORNE 1 64K RAM200K disks DIABLO Super-sort
BM .g 6;_!;) mowk disks glfy%le A -22\1’\/62%3 TlChs W-star/M-merge/Sp-Star
-PC1 K disks X i -BStam {communication:
ber 80 K At “ESW 727 55 CPS R A
8060 1 Meg disks

-BStms (tele-comms’)
-Despoot
64 CBM personal computer -CBasic

1 64K/ICPM?2 diskMonitor -Pasgcal MT

ACSH00-2 64K RAMITM disks -Quickscreen
ACS800-10 208Ki10.5Meg disks -Spellbinder

PC8001/12 64K RAM/3S0K disks -TiMaker

APC 128K RAM2M disks -CIS Cobol

Concept 16 bit pc

(80 64K RAMIBK disks

24 64K RAMI700K disks
26 64K RAM22M disis

INTERTEC
EPSON

ANADEX

QUME
NORTHSTAR :

TELEVIDEO

MICROPRO

BYROM
DIGITAL

F. GELLER
LEXISOFT
LIFEBOAT
M'FOCUS

PERIPHERALS &
ACCESSORIES

-6 Meg hard disk
-11 Meg hard disk
-20 I:Ae hard_,disk
-Muitiplexor 7 station . ;
-Mirror backup card a,sv\‘l’:s' -g;:?n;sllcs
-Compustar 10 Meg hard disk ~ 2750.00 OASIS e
-CDC 96 Meg hard dlsk 7950.00 ITHACA Pascal Z
N'STAR  -16 Bit uigrade 325.00 MICROSTUFF Cross-talk (Tele-comms’)

-18 Meg hard disk 2995.00 WOOLFE  -Move-it (Micro to Micro)
RODIME :[‘152Mhﬁgghﬁ;drddaslzk 1328% Software formats on ali micros in our hardware list.
MORROW  -26 Meg hard disk 329500 . All prices marked £ are available 8/16 bit formats.
GENIE -5MG fixed/SMG removeable disk
3295.00

-Forms |l
-Super Caic
-Pascal M
STANDARD -Quic-N-Easy
PEACHTREE Magic Wand
-Magic Calc

SORCIM
CORVUS

All computer prices include mbasic as standard.
Ali prices marked £ are 8116 o machines.

INTERTEC

SYSTEM DEALS

Choose any computer and any printer

add 10% for full 12 month warranty {(12.5% mntnce)

add 150.00 for blank diskettes cbc

add 175.00 for cables, delivery and installation
training optional extra 100.00

-sisided floppy drives 150.00
-disided floppy drives 225.00
-d/sided ditrack drives 375.00
30.00
50.00

TERMS & ETC

MEMOREX -soft/hard s/sided diskettes (10)
SCOTCH  -104/2D double sided (10) .
SS.E -Softbox PET to CPM {tm) 495.00

-Sirfus 8/16 bit SMHz card 365.00
QUADRAM -64K print spooler/copier 250.00
BIZCOMP  -RS232/auto-modem 1200 baud  450.00

G. W. Computers Litd (Grama (Winter) Ltd)
55 Bedford Court Mansions

Bedford Avenue

London W.C.1. England.

Tel: 01-636 8210: 01-631 4818: tix 892031 twc g
Boston office tix 94-0890

and get completely ****FREE***"

cpm handbook 50 basic exercises 2000 sheets paper
DBMS Il magic wand wiproC  magic caic
mbasic 80 dlagnostics msort/dsort
recover autoload instant basic
chasic diskigames library case AST

****total value 1480.00****
Buy a system including a hard disk and get FREE the GB0/86
software package value 690.00 also

-Port expanders {4 tmnis to 1 pnr)395 00
GIX -Port expander (switches) 5.00
NOTE: Corvus drives with multiplexor may nelwork
sirius .. Superbrain.. Concept.. PET .. Victor.

IBM ..

24 hour answerphone-leave address for ‘infopacks’
We do not operate a reader’s reply card service.
Terms: C.W.0. or C.0.D. Prices include V.A.T. No
dealers. The above lists are not exhaustive.

Please call in only by prior appointment.




G80/86 SOFTWARE

Fully implemented on MS-DOS, CPM 2.2 and CPM 86 (tm)
Works on IBM, Sirius and Victor 9000 and all micro-computers in our price list

Sale ledger (95 pounds)
Purchase ledger (95 pounds)
Nominal ledger (95 pounds)
Aged analysis (25 pounds)
Stock control-valuation/re-order (95 pounds)
The invoicer {95 pounds)* *
The address mailer {95 pounds)
The Spread-calc {95 pounds)
The sales/purchase order-book {(95.00)* *
The diary (95.00)* *
Qasort/Qnsort (500 records/15 seconds) {95 pounds)

Each module is a set of ‘tast disks’ designed for minimal learning curve. This software derives from modules of ‘DBMS IIl” and runs
reports without your secretary having to touch a single key.

Consider the advantages in these features. The user manual is contained in FIVE pages. All reports are generated by robot
functions. Reliability tested {(benchtest PCW June). Works in a network multi-user environment. Fast easy data entry.
Files are re-organised and sorted automatically.
Produced by the same people that originated ‘BUSiness’, ‘DBMS II’, ‘DB-CALC’, "AUTOLOAD AND RECOVER’ 'ETC’ and sold
successfully over the past five years.
Also see our advertisement next page, the software above Sgr’a%s”flr)ee with a system purchase (excluding items marked ** and

The G80/86 networks

Based upon one hard disk and multiplexor module the G80/86 networks feature full network sharing of data resources by adding
different stations that may be as various as Sirius/Victor 9000/IBMSuperbrain/Pet/N’ star/Sanyo. The low-cost start-up of a
network could be simply

1 hard-disk of 5 mgbytes 1 multiplexor 1-2 stations
2100.00 695.00 from 795.00

We also have a special ‘spooler module’ as well as software controllable port expanders and modems for output to telephones,
printers, and screens so that a number of terminals may share the resources of one printer, as well as be able to send files over the
telephone at any time {day/night) to both store on the hard disk and’print out as well.

Imagine a terminal at a remote site, being able to send/receive its files to/from the main network’s hard disk/printer overnight to be

examined and processed the next day.
The commands are literal English. Like: (send file ‘ledger’ to port ‘B’ (the modem) at 11.30)

only from G. W, Computers (the leaders in database)
Call us on 01-636 8210 or 01-631 4818

and leave your address for our standard ‘infopacks’
Purchasers of a network (h'disk, micro, printer) get the system deal and above software list . . . FREE

IMAGINE EVENTUALLY BEING ABLE . . .

With an IBM PC, Modem, dot matrix and daisy printer, to start your day with our robot task disks working under CONCURRENT CPM 86 (tm}.

Enter virtual console'O and telephone your head-office to call all yesterday’s ledger files and store them locally on your hard disk.

Now switch to virtual console 1 and while console O runs concurrently for about an hour, get a 1000 mail-shot running to the daisy printer.
Now switch to virtual console 2 and while consoles 0/1 run concurrently, get the ‘robot task’ of producing a stock-re-order report out to the fast dot
matrix.

Now switch to virtual console 3 and while consoles 0/1/2 run concurrently, do some programming, or file-reorganising, or any other task you might
require.

Four virtual computers all running concurrently on one computer, batch processing to various devices or else queue-spooling their output through
print buffers of up to 500K storage and spreading the load through time on fewer printers.

SPECIAL DEAL

This special deal has been constructed in order to balance out some of our existing suplus stock, it is therefore of a considerable equity advantage to the
client who may be needing such a configuration.

ITEM 1
Micro-computer ABC 24 (VDU/twin disk 700K/64K ram) NORMALLY 2195.00
Dre 8830 fast dot matrix printer 180 cps

NORMALLY 1695.00

L X R X 2995‘00 LA XX 2
ITEM 2

Micro-computer ABC 26 (VDU/Twin 8~ disk 2.4mg/64K ram) NORMALLY 3250.00
Dre 8830 fast dot matrix printer 180 cps NORMALLY 1695.00
L2 X X2 3995.00 *Ean

ITEM 3
Micro-computer televideo 802 (VDU/2 drive 700K/64K ram) NORMALLY 2195.00
Dre 8830 fast matrix printer 180 cps NORMALLY 1695.00
LR Z B 2995,00 LR X2
YOU ALSO GET FREE WITH THE ABOVE SYSTEMS
The SYSTEM DEAL SOFTWARE value 1480.00 also 20 disks, 90 day warranty and cables.
See our main advert for ‘system deal info’.
Note: these are CP/M operating systems and priced ex. showroom only.

We do not have many available! i
Telephone 01-636 8210 or 01-631 4818 ® Circle No. 117
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[ i o lanm oseliame i COMPUTER COMPONENTS CONNECTOR SYSTEMS |
e | G SR i) | e Lo
1418 1a= 741593 zz: 7:{2342 u: ;:tgﬁ;g ;gg’ 1802CE 650p MEMORIES DACS80 £28 | 5:068BMHz  150p | 24" cable with 25 way D. Conn.
7417 18p | 741895 “p | 74US243 %60 | 7al368s 3005 | 25504 G2 WL o o DMB131  275p | 35795MHz 100p | Male 550p Female 800p
7428 18p | 74159 50p | 7405244  B8p | 7415687 400p | 0502 asop | 2101 P | DPaIca  250p | 3686MHz 300 | 24 Cable with DIP Headers
14121 20 | 245107 20p | 7415245  70p 6502A soop | 23012L 120p | psgeat  1a0p | 400MHz - 150p 4pin  16pin  24pin  40pin
74128 36p | 745109 270 | 745251 30p | EEEISE[H 6800 225p o S00p | psggl;  250p | 4 194MHz  200p | Singe  146p 185p 240p 380p
74150 50p | 74US112  20p | 741S253  30p | 74500 amo || G 50n el dnsasia L Sooepl FSEEMEEE  10pl o DotlelblATORINEE R 345 948
0! 2 P e wi ots
Jarma L | B D | e Oy e S esop | 2147 00 | DG 150p | 5-068MH: 210p 20way 26wey 34way 40way
74184 e | rasizz 28y | 24 ® | 74505 P | esose 12 140278 3000 | [F13201  4s0p | 60MHz  1s0p | Swale24” 1850 210p  270p 300p
741858 S0 | 74123 348 Jatoae 'rz’g: 74508 top | o SER AT T MCY4g8  55p | 6148MHz 150p | Doube1872%p 3850 400p. 540p
o
NS | 745124 %0p | 7aLS266  20p | 74510 aop | 8035 RoCERNN 1 s cop il | M s Rssp N [ ASH R 20k 1D CONNECTORS
7418125 24p { 74LS273  5bp | 745N sop | 8039 £ 41184 450 MC14411  675p | 7168MHz 175p
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741504 120 | 7403138  27p | 7415295  s0p | 74538 700 | INssoeo £11 16AP3  280p MC3486  500p | 14318MHz 150p | 10way 90p  S0p  85p 200p
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740511 130 | 7ai5151  40p | 741838 0% | 743112 a0 | 2808 €12 | 193188 225 | iNooo3a  75p | 20000MHz 200p | SOway 235p 260p 200p  600p
74512 13p | 7ar8103 el e asiva aop | 8088 £18 | 745201 350 | inogoan  75p | 24MHz £3 | AMPHENOL CONNECTORS
74LS13 18 | Jeleres 80 | Jelcass  eap | 7aS1ia  mop | 'MS99%8 __£i2 | oo 75107 90p | 26690MHz 150p | 36 way plugrsocket £5.50
741514 2Bp | 7415155 30p | 74LS356  ssop | 745124 100p SUPPORT 78110 90p | 27 145MHz 200p | 24 way plug/socket £6.50
;ﬁ;g :g: ;‘L 186 6o | 7405363 140p 7:?31 110p e R _7]:212:87 322255: ;;,‘11142”5 1165:0 ig ggzm;u :;:: Available In IDC or Soider version
s e NSNS Sor [ 7dSie  Son | atim op | sz mow | FSs sy | Risoe daop | soswe  wop
14 P 4 S0p 75182 90, 6MHz 300 Plug  Zoduet
ase 180 | eI Me|Tasser a0 2SN AP | e 280p | 745471  obop | 75324 375p P | onet617 20 way 180p  180p
741527 13p | 748182 P 1 343183 P | es22 310p | 745473  6s50p | 7536163  150p DIN41617 31 way 200p  200p
7ais28  14p SO0 3%0p | 653 550p | 745478  400p | 78365 R ¢ YEOARD DIN 41612 2x32 way
24530 1oL ATsael el | TS ra g 3B 7s1a 20p | ey 850p | 748570  esop | 7oae12 25 - Straight pins 200p  330p
SR 136 | 74iSies Dy | el Job | 7asies  320p | 820 100p | 748571  esop | 7sagvz  Bsp | SMIdd R TN S {1
a3 o |7dSie  6op|aisam  45s | 748195  s00n 68821 20 | 745573 %00p | SILSE B | AYS23I6 700 | 33z way St pins 250p  400p
741538 "P 74L5v70 70p | 74L53% 46p | 745225 510p G e 81_;5!%/98 ﬂop 74C922 420p | 3x 32 way Angled pins 350p
740542 sop RlTaioue g EeelliPansessy  SBE fy7aszao; 3ode 50 1705 e 873 8¢ Rl 1N e e -
241547 M | 76315 sob | 7lSws  won | 7ecaas  300p | 8BS0 20, | 7708 Jeon | 02 2200 | [ETTIE 2x32 way U Cannector = £15
Taisas wol et Mspllarary | =t g 20 e 00 | S37a oo | [FNAAREER Tolease specify 8+ b or a+.c)
4L551 1% | 748183 120 ZN425E8  350p .
S p | 74LS540  80p | 745261 2516 250p
A B G e o lnsm el en aw ) R Sn | BoRl B | oo ey | EEEEIIENTSEED
74L8610 €19 | 745373 27323 700p oy
741574 10 | 7240192 365 | 74 40p | 8155 3sop | 2% 3 ZN428E8  £5 | 745262 £10 MALE
741575 195 | ra81 P | 7415640  100p | 745374  «o0p | 8156 350p N2 285 RN E00P No. of ways 9 15 25 37
741578 qep |TALSIS3  38p | 74iSe4  100p 8205 2250l L2245 RusTop CRT T | Soider | 95 135p 180p 250p
740583 36p | 7a02195 380 a5 N 00p 8212 110p Angled 160p 230p 210p 425p
T4LS85  4op | 7atBree  45h |aLoea 1009 8216 wop | 2732350 600 | QUG FDI771 £20 FEMALE
P | 74L5644  100p gga z!;ago BAUD RATE COMs027 €18 ;3}73; £22 | Solder 110p 160p 210p 350p
VOLTAGE REGULA TORS 8228 Pl > cratons §?!3§2§3 = FD179 s [ hoda” }33,': io00 %gg ?gg:
FIXED PLASTIC OTHER REGULATURS 4243 2800 | comgyig €7 | TMSe927 g1 | FD1797 28 | (Top or Side Entry)
S350 B0y | JAmciasiiezsp | foas S I At U S e e | CONNECTORS
1A tve ~ve LM309K 140p 78HOSKC 550p | 8253 390p | 47028 ZECHRR[orts S50 1 g 5 2
sv 7805 40p 7905 45p | M317K 325p 78GUIC 200p | 8255 250p 9365 o o LHED
12V 7812 40p7912 45p [ M323K 450p 79GUIC 225p | 8256 £36 > . O el 2 £22 g!;g way o 1
15v 7815 40p 7915 45p | M337T 225p 79HGKC 700p [ 5257 £4 | Ay3j01p 300p | TMs9929 €20 | ErIEETI ITIway  200p ke
18V 7818 40p 7919 45p | M723N 30p ICL7660 200p | g2%1 e | AY51013p 300p EF9366 £48 22Bway 2250 300p
24V 7824 40p7924 45p 494  300p TL497  300p | s279 Ziop) | [EI02E e RE [IECOBER,IGS 1xa3way  260p =
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’ ’ e e | SHzUHE 3 saasso 8 e Yion ol
280P10 250p 8MHz UHF  450p 14pin 16pin 24pin 40pin
gggg&o gag: :142 75:»41 ;oon Solder type 40p 50p 1 £2

54 INTERFACE IC. ] 00kHz 50p 1DC e 120p 140p £2 £2.25
Z80ACTC  280p | ADSSBCJ 7750 | 200kHz  280p ;;";gco.:( " typ p 10
Z80ADART 700p | aosety 26 | 10MHz  290p RIBEON CABLE |Grey)
ZBOADMA €10 | ‘AmzsS10 asop | VO0BMHz 275p [ o400 @hp | Peame
280AS10,0/1/2 £9 | AM26LS2521 £2 18432MHz 210p | 28 pin 800p | 10 way 50p 26 way 120p
28081012 €9 | amaelsaz 125p | 200MHz 2250 | 40 pin £10 | 14 woy 60 34 way 180p
5 . way 70p 40 way 180p
LOW PROFILE DIl SOCKETS BY 20 way 80p 50 way 330
OFFICIAL DEALER s WIRE WRAP SOCKETS BY TEXAS e 59 wevido
H i i i 8 pin 2 18 pin 50p 24 pin 7 -
BBC Model B £399incl VAT Carr £8 gpin 30 18bin 16p 24P 240 (3P 35 20 pin a0p 28 5n 80 DuLSwiTcHES
Model A to Model B upgrade kit £50 | 16pin 11p 22pin 22p 40pin 30p 16pin 40p 22pin 65p 40 pin 100p| & way 105 8y %00
Fitting charge £15 PRINTERS
Partial U d | ilabl ¥ AL U 3
artia pgrades also avaliabie
BBC FLOPPY DISC DRIVES 1-24 25-99
2114-200nS  80p 75p
FD Interface £70 Installation £20 2716 (+5V) 250p 225p
Single Drive 53" 100K £235+ £6-carr 2532 350p 335p
Dual Drive 653" 800K £799 +£8 carr 4116-2 80p 75p
4164-2 450p 435p
BBC COMPATIBLE DRIVES NEC PC 8023 BE-C 6116P-3 350p 335p

These are drives with TEAC FD50 mechanism and
are complete with power supply.

SINGLE: 100K £190 200K £260 400K £340
DUAL: 200K £360 400K £490 800K £610

ACORN WORD PROCESSOR ‘VIEW’ £62
SECOND PROCESSOR 6502 £170
SECOND PROCESSOR 280 £170
TELETEXT ADAPTOR £195

PRESTEL ADAPTOR £90

Full Range of Connectors in Stock

100 CPS, 80 cols Logic
Seeking, Bidirectional,
Forward and Reverse

SEIKOSHA GP 100A 80
cols 30CPS Full ASCIl &

MONITORS
HI RES GREEN SCREEN
ANTIGLARE 12’ £99 + £6
Carr

BMC 14” COLOUR £265
+ £8 Carr

SOFTY Il INTELLIGENT PROGRAMMER
The system micro processor development system
for Engineers and Hobbyists. You can develop pro-
grams, debug, verify and commit to EPROMS or
use in host computer by -using softy as a
romulator. Powerful editing facilities permit bytes,
blocks of bytes changed, deleted or inserted and
memory contents can be observed on ordinary TV.
Accepts most +5v Eproms. Softy Il complete
with PSU, TV Lead and Romulator lead £169.

Tecnxomanic b

MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1t D

SHOPS AT: 17 BURNLEY ROAD, LONDON NW 1) [

(Tel: 01-452 1500, 01-450 659

32

Line Feed, Proportional Graphics 10" Wide
Spacing, Auto Underline, Paper Now only £175 +
Hi-Res and Block  £6.00 carr. Ask for
Graphics. Greek Char. details on GP250A.
Set. Only £320 + carr.
£8.00.

MICROTIMER

6502 Based Programmable clock timer with

* 224 switching times/week cycle

* 24 hour 7 day timer

* 4 independent switch outputs directly interfacing to thyristor/
triacs.

* edigit 7 seg. display to indicate real time, ON/OFF. and Reset times.

* Qutput to drive day of week switch and status LEDS.

Full details on request. Price for kit £67.00.

UV ERASERS

UVIB up to 6 Eproms £47.50
UV140 up to 14 Eproms

T £61.50
UVIT with Timer  £80.00
UV141 with Timer  £78.00

{Carr £2/eraser)

All erasers are fitted with
mains switches and safety
interlocks.

Telex: 922800)
305 EDGWARE ROAD, LONDON W2

ALSO AVAILABLE FROM STOCK FULL RANGE OF TTL's, CMOS and LINEAR IC’s
FOR DETAILED PRICE LJST PLEASE SEND S.A.E.
Ly - =

e

Detatled Price 1 18t on request
Stock nems are normally by return of post

PLEASE ADD 40p p&p & 15% VAT

(¥xport: no VAT, p&p at Cost)
Orders from Government Depts. & Colleges etc. welcome

EN
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THE PERSONABLE
BUSINESS COMIPUTER

Intertec announces what may well be the industry’s first
personable microcomputer—SuperBrain II™

What's a personable computer? It's a computer with
business application versatility at personal computer
prices. It's a computer powerful enough to tackle even
your toughest business jobs, yet at a price that won't put
you out of business. But most importantly, it's a computer
you can put to use right out of the box. That's because
SuperBrain I™ boasts the industry standard CP/M*
operating software. So whatever your business
application, SuperBrain Il can handle it. There are literally
hundreds of ready-to-run business applications available
“off-the-shelf’

Unlike many microcomputers, the SuperBrain lI™ is time-
tested and field-proven. It's built and backed by a
company that's been around as long as the industry itself.
A company you can count on for product support and
customer satisfaction.

*Registered trademark of Digital Research.
tMicrosoft is a trademark of Microsoft Corporation.

STANDARD FEATURES

® Dual 5%" disk drives

® 350K/750K/1.5 MB disk capacities

® 64K RAM

@® Twin Z80A microprocessors

® An easy-to-read 12-inch non-glare screen

® An 18-key numeric keypad

® 10 MB disk expansion capability (Optional)

@® Microsoftt Basic

When you think about it—price, performance, and the
reputation of the manufacturer—it's no wonder so many
discriminating microcomputer users have become
“personal” friends with our new SuperBrain |1™—

the industry’'s one and only personable desktop
microcomputer.

= E=INTERTEC

_DAIA

@ Circle No. 119

==SYSEMS..

CORPORATE HEADQUARTERS: 2300 BROAD RIVER ROAD » COLUMBIA, SOUTH CARDOLINA 29210 » (803) 798-9100 » TWX 810-666-2115



RTINS

A revolutionary printer

card for the Apple Computer.

The Super Printmaster IHl is so advanced there is no
other like it in the world.

it means you now have the opportunity to operate
with all the features of a word processing system and
graphics,in colour. Sales letters will carry more impact,
even graphics displays such as graphs, bar charts, can
be printed in up to sixteen different colours and with a
simple command,can be printed 16 times larger than

-normal size with as many copies as required.

e ot i ate
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it doesn’t stop there! Used in conjunction with a
Ram-Master you will be able to store all the data onto
the ramcard, thereby freeing the computer during
printing. This allows you to use the Apple for other

functions — areal time saver. No additional software
or hardware is required.

The Super Printmaster lll, as well as having many hi-
text features, also dumps from the screen both Hi-Res
and Lo-Res graphics.

In the buffering mode your Super Printmaster I will
‘cue’ up to 255 of your print files; in fact it will take
over the whole of your printer management.

So make the most of your Apple system, install the
Super Printmaster lll. You certainly won’t be
disappointed.

Dealer
Enquiries
Welcome

. . ]
e "I; F- A |=__. I D|g|tek “nternat'ona” Ltdl Digitek, Super Pripimaster Il Screenmaster 80, and Ram Master £
C J I F ., 37c¢c West Street, Horsham, P e e
¥ & = West Sussex, RH12 1PP, ENgland.  Bimeseriipsren pondmgs o o rademork of Vi Corp Sdoer
EXPANDER CARDS

@ Circle No. 120



You'vereal
bl o

The Intertec SUPERBRAIN microcomputer from Icarus

For a stand alone system, the SUPERBRAIN comes
with a tremendous amount of support — from lcarus.
Each machine is thoroughly tested before it leaves
our premises and the nationwide network of Icarus
dealers offers a full maintenance service and training

programme at local level.

As for the machine itself, SUPERBRAIN is a
smart, fully self-contained desk-top unit using the
popular CP/M operating system. Twin Z80

The Icarus dealer
network includes:

LONDON

DATA PROFILE, Lawrence Road,
Green Lane, HOUNSLOW, Middx.
Tel: 01-572 6381

J & F GROVER LTD., 10 Barley
Mow Passage, LONDON W4 4PH.
Tel: 01-994 6477

SISCO LTD., 4 Moorfields,
LONDON EC2Y 9AA.

Tel: 01-9200315

TERMACRE LTD., 126 Woodwarde
Road, LONDON SE22 8TU.

Tel: 01-693 3037

HOME COUNTIES

COMPUTING CONSULTANCY,
Lyngen, Oldhill Wood, Studham,
DUNSTABLE, Beds.

Tel: 0582872463

CONQUEST COMPUTER SALES,
92 London Road, BENFLEET,
Essex. Tel: 03745 59861
CULLOVILLE LTD., Thornfleld,
Woodhill Road, SANDON,
Chelmsford, Essex.

Tel: 024 541 3919

FOREST ROW COMPUTERS,

53 Freshfield Bank, FOREST ROW,
East Sussex. Tel: 034 282 4397
MASS MICROS, Wellson House,
Brownfields, WELWYN GARDEN
CITY, Herts. Tel: 07073 31436
RANMOR COMPUTING LTD.,
Nelson House, 2 Nelson Mews,
SOUTHEND-ON-SEA, Essex.
Tel: 0702 339262

SAPPHIRE SYSTEMS, 19-27
Kents Hill Road, BENFLEET,
Essex. Tet: 03745 59756

THAMES VALLEY COMPUTERS,
10 Maple Close, MAI1DENHEAD,
Berks. Tel: 0628 23532
WILDER & CO., 123 Goldsworth
Road, Woking, Surrey.

Tel: Woking 21552

SOUTH & SOUTH WEST
BARDCOMPUTER SERVICESLTD.,
24 0lId Street, Clevedon,

Nr. BRISTOL, Avon.
Tel: 0272878157
COMMONSENSE
COMPUTING,

PO Box 7,
BIDEFORD, Devon.
Tel: 023724795

microprocessors and an RS 232 communications
port mean that you can never outgrow it — the
SUPERBRAIN will expand to keep pace with your
business.

320K, 680K and 1.5MB disc drives are

offered as standard with hard discs available too -

OMEGA ELECTRICAL LTD., Fiaxley Mill,

Flaxley Road, MITCHELDEAN, Glos.
Tel: 045 276 532

EAST
CAMBRIDGE MICRO COMPUTERS,

Cambridge Science Park, Milton Road,
CAMBRIDGE. Tel: 0223 314666

integral or separate.
Full technical details, software lists and the
address of your nearest dealer on request.

BORDER COMPUTING &
PROGRAMMING LTD., Dog
Kennel Lane, BUCKNELL,
Shropshire. Tel: 054 74 368

DRAGON SYSTEMS LTD.,

37 Walter Road, SWANSEA,

W. Glam. Tel: 0792474498

DU PLEX COMMUNICATIONS,

2 Leire Lane, Dunton Bassett,

LUTTERWORTH, Leicestershire.

Tel: 0455 209131
FAST COMPUTING
LTD., 52 High
Street, HENLEY-IN-
ARDEN, West
Midlands.
Tel: 056422714

Wilton, SALISBURY, Wilts.

Tel: 0722 74 3898

EMTEK COMPUTERS LTD.,

40 South Furzeham Road,
BRIXHAM, Devon,

Tei: 080 45 3566

NICOMTECH LTD., The OId Mill,
Anthony Passage, SALTASH,
Cornwall. Tel: 07555 2719

ook

o SUPERBRAIN

STUKELY COMPUTER SERVICES,
Barnhill, STAMFORD, Lincs.
Tel: 0780 64947

MIDLANDS & WALES

BASIC BUSINESS SYSTEMS LTD.,
39/41 Trent Boulevard, WEST
BRIDGEFORD, Nottingham.

Tel: 0602819713

JAEMMA LTD., Unit 24, Lee
Bank House, Holloway Head,
NGHAM

MI 9
Tel: 021 643 1609
LAWMAR BUSINESS SYSTEMS,
1 Paterson Drive, Woodhouse,
Eaves, LOUGHBOROUGH, Leics.
Tel: 0509 890900.
MICROAGE LTD., 53 Acton Road,
LONG EATON, Nottinghamshire.
Tel: 06076 64264
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Computer Systems Ltd.
Icarus Computer Systems Ltd., Deane House, 27 Greenwood Place, London NW5 INN. Tel: 01-485 5574. Telex: 264209.
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MICROCARE COMPUTING LTD.,
18 Hawarden Road, NEWPORT,
Gwent. Tel: 0633 278040

NORTH

AP LTD., Maple House, Mortlake
Crescent, CHESTER CH3 5UR.
Tel: 0244 46024

JENNINGS COMPUTER
SERVICES, 55/57 Fagley Road,
BRADFORD, West Yorkshire.
Tel: 0274 637867
MICROSERVE (HU MBERSIDE)
LTD., 39 Oswald Road
Scunthorpe, SOUTH

HU MBERSIDE DN15 7PM.

Tel: 0724 849696

NASTAR COMPUTER SERVICES
LTD., Ashton Lodge, Abercrombie
Street, CHESTERFIELD S41.
Tel: 0246 207048

SORTFIELD LTD., E Floor, Milburn
House, Dean Street, NEWCASTLE-
UPON-TYNE. Tel: 0632 329593
SPOT COMPUTER SYSTEMS LTD.,
New Street, Kelham Street Indus.
Estate, DONCASTER.

Tel: 0302 25159

SCOTLAND

ESCO COMPUTING LTD., 40a
Gower Street, GLASGOW.
Tel: 041 427 5497

TURNKEY COMPUTER
TECHNOLOGY LTD., 23 Caiderglen
Road, St. Leonards, EAST
KILBRIDE. Tel: 03552 39466

OVERSEAS

GICC, PO Box 519, Manama,
Bahrain.

KUWAIT COMPUTER CENTRE,
PO Box 1196, Salmia, KUWAIT.
MICRO MANAGEMENT INFO
SYSTEMS, 132 King Street,
GIBRALTAR.

M G ENTERPRISES, 32 Rue Victor
Hugo, 92800 PUTEAUX, France.
Tel: 0103315060655



Which one’s

We choose the ACT Sirius 1

... and we make it our business to know just what the
best options are in the micro jungle.
We specialise in Management Information Systems for
large organisations offering a complete and comprehensive
service to financial and business managers.
@ We will identify the hardware and
software options
@ We will design and develop systems to meet
your needs
® We will train you and your staff
@ And we back you up by giving
ongoing support
With a customer base that reads like the Times Top 1000,
you can be sure that our systems spedcialists speak your
language, no matter what the industry.

Applied Micros _

Applied Micros Limited, The Genesis Centre,
Birchwood Science Park, Warrington.
Tel: (0925) 819939

(SIRIUS is the registered trade mark of Applied Computer Techniques (Holdings) p.l.c.)

36

So if you want to plan a system, install a system,
develop an existing system or just want to know more
about Management Information Systems —speak to
Applied Micros and find out why we choose the ACT
SIRIUS | to give you the full service.

Applied Micros also offer the following technologies and
products: dBASE I, MicroModeller, SuperCalc, Muitiplan
Wordstar . . . Networking, Communications, Hard Disks
We are also a PULSAR SOFTWARE CENTRE.

Cut out and post this coupon if you want to find out how:
your organisation can benefit from our experience in
Management Information Systems.

Name

Position -

Name of Company
Address 1 -

Tel. No.

® Circle No. 122
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BRITISH MADE 68000 CPU AND
256K DYNAMIC RAM CARDS
FOR THE S-100 BUS

T-256K RAM

® Complies completely with the IEEE-696
standard.

e |EEE 696 Bus compliance: Slave, D8/16,
LO/LE, M24, T225, W1, SH.

Wiltsupport either 8 or 16 bit operations.

Worst case access time 225 nS; typical
access time 150 nS.

e Optional parity on both 8 and 16 bit
operations. A parity error is signalled by a
LED and either the ERROR* line or one of
the interrupt lines.

Full 24 bit addressing.
Supports glitch-free TMA.
Operates at 6 MHz.

Worst case cycle time 350 nS.
Jumperselectable A0 polarity.

When used with the T-68000 card, will
allow the 68000 processor to run at 8 MHz
without wait states.

e Canbe upgraded to give 1 Mbyte of

T-68000 CPU memory when 256K DRAMs become
e Complies completely with the IEEE-696 available.
standard.

e 696 Bus Compliance: Master, D8/D16, LO,
M24, 116, VI, Al, PM, F4, 7280, SH.

e Full 8 MHz operation for the 68000. The
$-100 bus runs at 4 MHz. Optionally the
processor may run at 4 MHz and the S-100
bus at 2 MHz.

e Two on-board 28 pin EPROM sockets,
which accept 2716, 2732, 2764 and 27128
EPROMs giving up to 32 K bytes of
EPROM.

e Two serial ports each with an
independent baud rate generator whose
speeds are selected by aD.I.L. switch.

e Programmable timer for generating real
time clocks.

e Time of day clock with arechargeable
battery.

e 8 bit general purpose parallel port.

e 8 or 16 bit parallel transfers can use 8 bit
memory for data (not programme) storage.

e 24 bit addressing, giving 16 M byte
address space. i

e Memory management unit may be added fret
using a 40-way ribbon connector. E

e Will run at full speed without wait states

using T-256 K RAM.

Optional MWRT generation.

POC and SLAVECLR generation.

A wait state may be added to any 1/0 cycle.

$-1001/0 and on-board 1/0 and EPROM

may be positioned in any 64 K block using

a bipolar PROM.

e Seven autovectored interrupts including
NMI*. An interrupt controller may be
added giving 192 vectored interrupts.

e Compatible with the IEEE-696 specified These cards are
overlapped bus transfer for glitch free as used in the IMP-68
TMA. computer system.

For further technical information and prices please contact:
INTEGRATED MICRO PRODUCTS LTD.

Number One Industrial Estate, Medomsley Road, Consett, Co. Durham, DH8 6SY, England
TELEPHONE: 0207 503481 TELEX: 53429 PACE G

PRACTICAL COMPUTING February 1983 @ Circle No. 285



THE MOST DIFFICULT THING

PRICES EXCL. VAT
DRAGON 32
Compact home computer designed for
family use that nevertheless compares
tavourably with far more expensive
models on the market. 470,00 ex.vAr

OSBORNE

Truly portable personal small computer
system housed in a “snop fogether’
case complete with business 'progroms,
$0 you can start work almost anywhere.

inc. Free Montor 425000 ex. var
S —— |

Drogon 32 Famity Compister ... SINCLAIR

Dragon Joysticks(Pr)........ IX81Computer ... ...43.43

Dragon Printer GP100A ZXPrinter............. .52.13

Dragon Cartridges from........ 16K RAM Pack .26.04

Drogon Cossefttesfrom ... LeamingLab.. 17.35
AllSinclair Software availablefrom. ... 3.43

BBC MICROCOMPUTER

COMMODORE VIC BBC Micro Model B go
vl Hol N GomesPaddles ................... A l 1.30
e 00 14" ColourMonitor . 25000
VIC G2N CassafteUnit ... . ’ 12" Monochrome Monitor ........... .90.00
VIC Printer .. ) Single Disk Drive ......................... 230.00
VIC Single Floppy DiskDrive .. ) Selection of business, educational, graphics &
=t I games soffware availabefrom ............. 3.50
x:g gruopg;t(er:gz'ge':ﬁgogg:gggunnugé. y gggg Available from Birmingham, Manchester &

VICachine Code Morio Carride. ... 30.39 R

VIC Joystick .. 6.52 -

VIC Paddies (Pr). . 754 PRINTERS—IMPACT

VIC quequnnUQesﬁ 17.35 Anodex DP9500A 132 Cols., 150CPS Matrix
VIC Games Tapesfrom .............. 2.95 Printer with Graphics. 10, 12. 5 13.3,16.4

Char/In, Low Noise 1150.00

Commodore 64 Home Computer ....... 299.00 Anodex DPSO01A 132 Cols, 150CPS Matrix

Availabie from London, Nottinghom &

Printer 10, 12, 15, 16.4 Char/In, Low
Giasgow el Noise.... . 1150.00
esssssssssssssssss———— Anodex DP9620A 200CPS Pnnter Low Noise,
10, 12,15, 16.4 Char/in 100 CPS in Double
CROMEMCO C-10 Pass EnhancedMode .. 11250.00
PERSONAL COMPUTER Anadex DPBO0O Dual Mode Printer 132 Cols,

150/180CPS Comespondence Quality,

A full feature personol business 300/330CPS Draft and Graphics Mode. Diablo

computer system including

A 630 Protocol Emulation. . ...1950.00
software — for the price of aVDU. AlSO  gpeqn MX80T/3 Tractor onty 8OCPS ... 349.00
the entry point info the renowned Epson MX8OFT/ 3 Friction and Tractor ... 389.00

Epson MX100FT/ 3 Friction and Tractor

100CPS ... .499.00
Selkosha GP100A 30CPS, 80 COoL...... 199.00
Interfaces and cables for all popular micros
available — contoct your nearest shop.

PRINTERS —DAISY WHEEL

Cromemcorange. 4495.00 ex.VAT

Diablo 820R025CPS ............... .995.00
DighloB830RO ................... .......1575.00
Crown Ranler — Brother 19CPS ... .795.00
Brather8300 ........................ ..458.00

e =
NORTH STAR ADVANTAGE

Two versatile desk top options to choose
from feoturing high quality business
graphics with either 720Kb floppy or
S5Mb hard disk storage.

From 2095 00 ex. VAT

C-10 SP Personal Computer Superpak inc.
280A Processor, 64K Memory, Single 54
390K Byte Floppy Disk, 24 x 80 Screen, CKBA
Keyboard. CP/M Compatible Operating System,
plus Word Processing, Financlal Planning & 32K
BASIC Software . .. 1195.00
Additional 5" Floppy Disk Drive
120 Word/Min Daisy Wheel Printer . ... 675.00

OSBORNE

Osborne Portable Computer inc. Standard
Software — Wordstar, Mailmerge, Supercalc,
MBASIC, CBASIC, CP/M — Plus Free

Monitor . 1250.00
Osborne Double Density Versioninc. USDC-P
System 1375.00
Osborne Starter Kit inc. Daisy Wheel Typewriter
‘Printer’ . ko 1699.00

' Software

NORTH STAR ADVANTAGE
Advantage Desk-Top System inc. Keyboard,
Graphics, Screen (Green), 64K Byte RAM, Z80A
Processor, Serial Interface, Dual 350K Byte
Diskette Drives ond Busigraph

2095.00
Advantage Desk-Top System as above except
single 350K Diskette Drive + 5MByte 5"
Winchester Hard Disk . .. .. .. .. .2995.00
Advantage upgrade to infel 8088 Processor with
64KBMemory@ . 320.00

NORTH STAR HORIZON
Horizon S100 Bus. Micro Computer inc. Z80A
Processor, 64K Byte Memory, Dual 350K Byte
Diskette Drivesand DOS/BASIC ... 1995.00

COMART
COMMUNICATOR

Clearly the mos! price competitive
modular computer system on the market
with built-in expandability — inside ond

out. . From 1895.00 ex. VAT

COMART
COMMUNICATOR

280A MODULAR SYSTEMS
Comart CP100 ‘Communicator Micro
Computer: ZBOA Processor, 64K Byte Memory,
Dual 54" Floppy Diskette Drives each storing

390K Bytes of Data. Dual Serial and Parallel
Ports. 10 Slot $100 Bus. CP/M Version 2

included ..1895.00
Comart CP200 as CP100 except Dual 790K
Byte Diskefte Drives .2195.00

Comart CP500 as CP100 except one 790K Byte
Diskette Drive and one 5” Winchester Drive
having 4.8M Bytes of Formatted Data..2995.00
Comart CP520 as CP100 except one 790K Byte
Diskette Drive and one 5” Winchester Drive
having 19M Bytes of Formatted Data . ..3995.00

COMART
COMMUNICATOR 8086

MODULAR SYSTEMS
Comart CP1100 Communicator Micro
Computer: 6MHz 8086 Processor, 128K Byte
Memory with Parity, Duol 5" Floppy Disk
Drives each storing 390K Bytes. Dual Serial and
Parallel Printer Porfs. 10 Slot S100 Bus inc
CP/M86 &MS-DOS ... .......2295.00
Comart CP1102 CP100 with 256K Byte

Mem: .2445.00
Comart CP1200 as CP1100 except Duol 790K
Byte Diskefte Drives .. .2595.00
Comart CP1202 CP1200 with 256K Byte
Memory.. 745

Comant CP’I 500 as CP1100 exoept Slngle 790K
Byte Diskette Drive and Single 5” Winchester
Haru Disk Drive having 4.8M Byles of Formatted
3395.00
Ooman CP1502 CP1500 with 256K Byte
’Memory...... 3545.00
Comart CP1520 As CP1500 except 5
Winchester Disk having 19M Bytes of Formatted
Data .. 4395.00
Comart CP1522 CP1520 with 256K Byte
Memory... . .4545.00

ABOUT GETTING A COMPUTER
IS GETTING THE RIGHT ONE.

UPGRADE KITS
Wide range of 8 to 16 Bit and floppy to

hard disk upgrade kits availabie for
Communicator Systems

COMART MULTI USER
CONFIGURATIONS

Comart CP500/M CP500 Communicator
System with 256K Byte Memory and 6 Seriol
Interfaces. Includes CP/M and

MP/MIT . 3995.00
Comart CP520/M CP520 Communicator
System with 256K Byte Memory ond 6 Serial
Interfaces. Includes CP/M and

MP/MIT 4995.00
Comart CP1525M CP1520 Commumccnor with
atotal of 512K Byte Memory and 10 Serial
Interfaces. Includes CP/ M86 and

MP/M86. . ..5995.00

COMART SUBSYSTEMS
Comart CB200 Cartridge Tope Back-Up
Subsystem for Hard Disk ... 2
Comart HD200 8” Hard Disk (18M Byte)
Subsystem (including HD10

Confroller) ..... . .3895.00
Comart HD520 5” x 20M Byte Hara Disk
Subsystem (requires HDCONT or can be added

fo a CP520 or CP1520) .........1995.00
Comart HD522 Dual 20M Byte Winchester Hard
Disk Subsystem (requires

HDCONT) .3495.00
Comart HDCONT Winchester Disk Confroller for
2, 20M Byte Drives 595.00
Comart FD800 8" Floppy Single Disk Drive
Subsystem; Single Sided, Single Density IBM
3740 Compatible(requires C-IFDC) .....995.00
Comart FD802 8" Floppy Dual Disk Drive
Subsystem..............oocooi 1495.00
Comart MP/MSUB Hardware & Software to
Upgrade Communicator 1o MP/M. includes
MP/M, two 48K Byte CRAM 48 Memory and
4510 SerialinterfaceCord ...1150.00

$100 BOARDS
Comart CRAM®64 64K Byte Dynamic RAM wlth
Bank Select. ....... 00
Comart CRAMA48 48K Byte Dynamlc RAM wnth
Bonk Select........... 180.00
Comart CRAM256 256K Byte Dynumic RAM
with Pority. 8 and 16 Bit Data. IEEE6I6
Compatible. Also supports 8 Bit Bank

Switching ............... .550.00
Coman M128 128K Dynamlc RAM with
Parity, 8 and 16 Bit Data, IEEE696 Compatible.
Also supports 8 BitBank Switching........ 400.00
Comarnt C-CPUB6 BO86 Processor Card, with
Duol Serial and Paraliel Ports. Monitor in 8K
EPROMand4KRAM ....... .300.00
Comart C-IFDC Infelligent Diskefte Drive
Confroller with ZB0A Processor ......295.00
Comart C-CPU ZB0A system Processor Board
incl. 2 Serial /1 PorallelPort............... 200.00
Comart 4510 4 Channel Wnch/ Asynch Interface
Board.......... 250.00
Dual Systems CLK24 Battery Supported Rea!
TimeCalendarDisk........................ 295.00
Dual Systems CMEM32 32K CMOS chery
Supported Memory . 195.00
Dual Systems CMEM 16 16K CMOS Battery
SupportedMemory ........ : 895.00

CROMEMCO 68000IZBOA

SUPER MICRO SYSTEMS
Cromemco CS1D2E System 1 including Duat
390K 5” Floppy Disks, DPU, MCU, 256MSU
and 16 FDC Cords in 8 Slot S100 Card, Table
Top Enciosure.. .3620.00
Cromemco CS1DSE as CS1D2E but with 512
MSU. 4280.00
Cromemco CS1HD2E &/stem 1 including Single
390K 5” Floppy Disk, 5.5M Byte 5” Winchester
Disk, DPU, MCU, 256MSU, 16FDC,

WDI2. . 595.00
Cromemco CS 1HDSE as CSTHD2E but with
512MSu ..6255.00

95.00



PRICES EXCL. VAT

Cromemco CS3D5E System 3 including Dual
1.2M Byte Floppy Disk Drives, 21 Slot Card
Cage, DPU, MCU, 512MSU, 16FDC ....6585.00
Cromemco CS3HDSE as CS3DSE but with 57
5.5MB Winchester DiskandWD1 ....... 8230.00

CROMEMCO 280
COMPUTER SYSTEMS

Cromemco CS-1H System One including Z80A
Processor, 64K Memory, 390K Byte 5 Floppy,
5.5M Byte 5” Winchester Disk and VDU/
Printerinterfaces......................... 4595.00
Cromemco CS-1 8 Slot S100 Bus. Computer
em One, with ZBOA Processor, Dual 5
Diskette Drives, 64K Memory, VDU /Printer

Cromemco CS-2 21 Slot S100 Bus. Computer
System Two, Z8OA Processor, Dual 5” Diskette
Drives, 64K Memory, VDU /Printer Interfaces
(19" RackMount)....................... 3095.00
Cromemco CS-3 21 Slot S100 Bus. Computer
System Three: ZBOA, 64K Memory, Dual High
Speed 8" Diskette Drives (1.2M Byte each),
VDU/Printer Interfoces (19 Rack
Mounf).......oooviieiiiiiii, 4495.00
Cromemco 2-2H 12 Slot S100 Bus. Hard Disk
Computer System with ZBOA Processor, Dual 5”
Diskstte Drives, 10M Byle Winchester Drive. 64K
RAM& VDU/ Printer Interfaces .......... 6585.00
Cromemco 2-2H/6S Cromemco Graphics
System based on Z-2H, together with additional
Dual Ported 96K Byte Video Memory, High
Resolution Graphics I/ F and Bit Pad Interfaces
CDOS and SGS Software Included ...... 8560.00

CROMEMCO GRAPHICS
OPTION

Cromemco SD1 High Resolution (754 x 482)
Colour Graphics Interfoce Board.. ... ...
Cromemco 48KTP 48K Byte Dual Port Gmpmcs
Memory 55.00

VDU'’S & MONITORS

Comart WY100 Visual Display Terminal, Green
Display, 24 x 80 and Status Lines. Detached
105 Key Keyboard with Numeric Pad, Function,
Cursor and Editing Controls. Swivel and Tilt

Display ............. 675.00
Volkercraig 4404 ... ... .595.00
Volkercraig 4404WS 695.00

Cromemco RGB14LP. High Resolution Colour

Monitor ..., 395.00
12" GreenScreenMonitor ................ 99.00
BUG—BYTE SOFTWARE

All Tapes Available For Acom, VIC, BBC, 2X81.
Spectrum. Call for availability.

BOOKS

Very wide range of computer books
stocked at all shops.

DISKETTES

Wobash 5Y.” Single Sided, Single

DONSIY. ...

WUbosh 5V " Single Sided, Double
............................ 2.13eq

Double Sided, Double

Density......
Dysan 5V, "
Density 3.90ea
Dysan8" Double Sided, Doubie Density 4.40ea
Full range of 5/a” & 8” Diskettes in stock

CPM SOFTWARE

ACCESS MNGR Digital Research Programming
..186.00

..225.00
...... 227.46

There are so many micro computers on the market

that choosing the right one is far from easy.

And itisn’t made any easier when you find them
cheek by jowl with cameras, hi-fi and a host of other

SYSTEM S

POTLIGHT

piminutive fully tegtured busi

-20 mputer th 5
EPSON e UTER 4 to a briefcase. specificatiof
i ::;“%:; imegrated L%D screen, printer
nd microcassette;
gxpunduble 1o 32K and its own

ness
at is smati and light enough

BASIC-80 Microsoft Basic Interpreter ....205.27
BAZIC Micromikes Basic Language ... 120.00
BSTAM BYROM Software Communications
Package between CP/M based machines. Both
machines require BSTAM 115.00
BSTMS BYROM Software Communications
Package. A commercially orienfated, TTY
Emulation Facility for CP/M Systems......115.00
BT-80 Digital Research Programming

Tool
CALCSTAR Micropro Financial Planning/
Budgeting, Electronic Spread Sheet

g
CARDBOX Caxton Fast Store and Search
SYSIEM ..o 155.00
0880 Digital Research Basic Compiler...314.00
CBASIC Digitai Research Basic Language 94.00
CBASIC /88 Digital Research Basic Language
for 16 BIT Micro’s (CP/M86).............. 204.00
CIS COBOLMicrofocus COBOL Language425.00
COBOL TRAIN Microcal Training Package for CIS
COBOL ..vvveeieiiiieiiiiaee e 350.00
COBOL-80 Microsoft COBOL Compiler...421.63
CP/M Digital Research Operating System 94.00
CP/ M for SBC Digital Research Operating
SYSIEM ..o 126.00
CcP/ M-86 Digital Research Operating Mem for
16 BitMICro's............cooooveiiienin 7.00
CP/M-86 DISPWR Digital Research Operzaﬂng

System
CP/M-86 + CB86 DW Digital Research

Operating System + Language ........... 350.00
CP/NET Digital Research Networking Operaﬂng
SYSIeM ..t

CPFILT Jarogate Operating System

Simulgtor ... 55.00

DATASTAR Micropro Database Package .175.00
DBASE Il Ashton-Tate Relational Database + ZIP
(2P is a Screen and Printout Form Writer for

DBASEI .......coovvvvviiiiiiriiiiininns 435.00
DESPOOL DR Utility
DISPLAY MNGR Digital Research Progrommmg

Vo] L . R S
EDIT-80 MicrosoftEditor.................... 72. 1 2
EXTEND Jarogate Utility ...55.
FILESHARE Microfocus Utility............. 250.00

FILESTAR Microsec’s Disk Reformatter CP/M to
195.00

IBM, DEC, Motorola and Infel Formats ...
FMS-80 DJR Assoc. Database/ FM
FMS-81 DJR Assoc. Database/FM ...
FMS-82 DJR Assoc. Database/ FM
FORMS 2 Microfocus Table Maker. Useful with
CISCOBOL 10.00
FORTRAN-80 Microsoft FORTRAN

Compiter
GBS Bytesoft General Business System ..810. 00
ISL Bytesoft Accounting Package......... 1110.00
1TC CP/M Intelligent Terminals Corporation
CP/M Operating System for Cromemco ..215.00

KSAMBOEMSDatabase. ... ... .. .350.00
LINK-80 Digital Research Programming
120 0 0 0o o A ol o Toa o e 8 do - .00

MAc Digital Research Programming
1001 N O A 57.00
MACRO 80 Microsoft Macro Assembler 116.50

electrical equipment. What you need is semeone that

is single minded. And that means us.

Byteshops are tatally dedicated to microcomputers.
So not surprisingly, we can offef you a wider range

because we seli nothing else.

Our prices are keener too. So are our staff. Each one|
is an expert who can make sure yau get the computer
that’s exactly right for yau — whetherit’s a £40 home

micro or a £20,000 business system.

What's more we'll freely advise you an expanding
or upgrading your system as your knowledge grows or
your requirements change. While our Microserve
Centres offer service and maintenance on site and at

our shops.

After all, we are the UK’s longest established
icrocomputer specialists. Come and see us soon.

MAILMERGE Micropro Wordprocessing
Enhancement to link with WORDSTAR ..
MARS Sapphire Business System
MICROSTAT Ecosoft Statistics Package . 1 95.00
MILESTONE Organic Software Critical
PathPackage....................
MP/M Il Digital Research Multi-User Opercmng
283.

.145.00

225.00

System

MP/M 86 Digital Research Mutti-User Opefoflng
System for 16 Bit Systems. . 409.00
MSORT Microsoft Sort Utility ........ ..
PASCAL MT + &SPP Digital Research Pascal
Language with Speed Programming Tool 314.00
PASCAL/MT + Digital Research Pascal
Longuage . .................. ...
PASCAL/MT + 86 Digital Research Pascal
Language for 16 Bit Systems . .377
PEACHTREE Basic Accounting System
permodule. .......... ...325.00
PEACHTREE Business Management System
permodule. ..................... 600.00
PERSONAL PEARL Pearl DataBase/ FM . 185.00

PLANNERCALC Comshare Financial Planning
Package......................... 39.00
PL/1-80 Digital Reseorch Lunguuge .314.00

REFORM/ DEC Microtech Disk Reformatter CP/M
foandfromDec................... 120.00
REFORM/IBM Microtech Disk Reformatter
CP/M to and from IBM 120.00
RMAC,LINK Digital research Progrummlng

Tool. ...
SID Digital Research Programming Tool .
SID-86 Digital Research Programming

126.00
.50.00

SIM22 Wheatcroft Hards Operating systems
Simulator CP/M Simulator for CROMIX
Version|l . 55.
SPELLSTAR M|cropro Proofreading Uﬂllty fo link
WiIthWORDSTAR ... 45.00
SUPERCALC Sorcim Financial Plannmg/
Budgeting Electronic Spread Sheet

Package .................
SUPERSORT Micropro Sort Utility
SUPERVYZ Epic Application Control. . . . .
T/MAKER Il Lifeboat Associates Financial
Planning/ Budgeting Electronic Spread Sheet
Package ....................... 195.00
W/S TRAINING Micropro Training Guide for
WORDS 17.00

WORDSTAR Micropro Wordprocessing
Package................ooo ..295.00
WORDMASTER-88 Micro Pro W/P

PoCKage ... .00
WP WORKSHOP MAC Ltd Training Guide for
WORDSTAR or MAILMERGE . . . . . ....75.00
X1802 Avocet Cross Assembler. . .. . .. 130.00
X3870 Avocet Cross Assembler. . . . . .. 130.00
X6502 Avocet Cross Assembler. . 130.00
XB800 Avocet Cross Assembler. . .. . .. 130.00
X8048 Avocet Cross Assembler. . 130.00
XBASICXitanLanguage. . .......... 185.00
XCOPY XitanUtility ............cooceeenen, 50.00
X CP/M Xitan/DR Operating System ....118.00

X186 Digital Research Programming Tool 94.00
ZSID Digital Research Programming Tool ..63.00

Prices include configuration on machines
supplied by ourselves. We are totally committed
to affer sales service and future support.

CROMEMCO SOFTWARE
FOR 68000/Z80A SERIES

Cromemco CRO-D Cromix (Multi-User /Multi
Tasking) Unix Based Operating System...395.00
Cromemco FOR-D Fortran ‘77 ... ..395.00

Cromemco PAS-DISOPascal............ 395.00
Cromemco ASM-D 68000 Macro
ASSEMDIBY .. ..o 395.00
Cromemco STB-D 32K Structured
BASIC@ .-....vvvveeeiiaeeiiins 395.00

Cromemco CCC-D C-Compiler @
Cromemco COB-D Cobal Compiler @ . 395 00
Note: All 68000 Languages (Suffix D) require
Cromix (CRO-D). All Software is gvailable on 5

or 8” Floppy Disks — Please Specify.

@ = Availability early ‘83
CROMEMCO OPERATING
SYSTEMS

Cromemco CROMIX Multi User/ Multi Tasking
Unix Based Operating System (Z80A

SYSIeMS). ..ot 395.00
Cromemco KSAM KSAM File Management for
CROMIX(ZBOA). ........coovvviviiiinis 195.00
CROMEMCO LANGUAGES
(Z80A)

Cromemco FDB 16K BASIC Interpreter. ..130.00
Cromemco FOF Fortran IV Compiler ..... 195.00

Cromemco FDC Cobol Compiler .......... 395.00
Cromemco STB 32K Structured BASIC (includes
KSAM) 130.00
Cromemco FDR RATFOR- Rational Fortran IV
Compiler & Pre-Processor................. 260.00
Cromemco FDA Z80 Macro Assembler ..195.00
Cromemco CCC C Compiler (Requires

CromiX) .......cooovveiiiiiiineiiinnnins 395.00
Cromemco RPG RPGII Report Generator . 395.00
Cromemco LSP LISP List Processor........
Cromemco COL Overlay Link Editor ...
Cromemco IDS |.0.P. Development

SOffWAre. ...t 395.00
Cromemco CDS Diagnostic Systems
Sofftware. ..........cooooeeiviiiiiiiinn. 30.00

All softwore is avaitable on 5 or 8”
Diskettes — please specity.

ALL PRICES EXCLUSIVE OF VAT

*Borclaycord Visa & Access

cards taken in payment.

° Shop opening hours 9 - 5.30, check
individual shops for detoils of Saturday opening
fimes.

°Phone Mail Orders accepted. Ptease contoct
nearest shop for P.P. & Detivery Rates. Regret
no C.0.D.

*Some itemns may be subject to a dollar
surcharge if the dollar exchange rate changes
more than 5 cents. Prices will be adjusted in line
with the rate prevailing at the time of purchose.

* Prices subject to change without notice

E. & 0.E. and are valid for the cover date life of
this magazine.

*Whilst we carry a vast range of stock, we
cannot guarantee that every advertised item will
be available in each shop.

* All goods are new and include factory warranties.
* No refunds on opened sofiware.

* Orders from Govemment Depts. & Colleges efc.
welcome.

*Leasing & HP facliities avuiloble apply for
written details.
* Detailed prices

available on
request.

THEBUTE SHLEP

Your Specialist Computer Centre

LONDON
The Byteshop
324 Euston Road NW1
Tel: 01-387 0505

BIRMINGHAM
The Byteshop
94-96 Hurst Street
Tel: 021-622 7149

GLASGOW
The Byteshop, Magnet House
61 Waterloo Street
Tel: 041-2217409

MANCHESTER
The Byteshop

11 Gateway House, Piccadilly,
Station Approach Tel: 061-236 4737

NOTTINGHAM
The Byteshop
92A Upper Parliament Street
Tel: 0602 40576

SOUTHAMPTON

Also at Systems
23 Cumberiand Place
Tel: 0703 334711

Members of the $t Comart Group of Companies

® Circle No. 123



INTERNATIONAL LTD.

FRICROCOMPUTER PRODUCT)

SOFTWARE FOR CP/M COMPUTERS

Soltwate Manual Software Manual. Software Manual
& Manual Only & Manual Only & Manual Only
ANTHONY ASHPITEL INFORMATION UNLIMITED MICROSOFT INC.
TYPING MASTERS WHATSIT (Database Management BASIC-80 5.21 218
System) 80 BASIC Compiter 5.3 241
BASIC VERSION ) 1;(5) o3 FORTRAN-80 3,44 306
BUSINESS VERSION COBOL-80 4.60 447
M s WARE KLH SYSTEMS M/SORT 1.012 Bg
ler for CPM t 3.0 82 7 EDIT-80 2.02 7
BYRO OFT Spooler tor systems v RGO OIYAY o
BSTAM—Utility to link one micro- MULISP 2.12 124
computer to another also using BSTAM 112 7 MAG|C CIRCLE SOFTWARE MUMATH 2.12 153
BSTMS—Ultility to link a micro to a mini CPM SIM 141
or mainframe L2 OSBORNE & ASSOCIATES
P/M USER LIBRARY MICRO-AP ACCOUNTS PAYABLE &
CP/M
Retailer SELECTOR-V 1.6 124 29 ACCOUNTS RECEIVABLE 50 15
51 Volumes—Price per volume GENERAL LEDGER 50 15
and OEM 8" disc (one volume per disc}) 5 M PI LTD
terms 5" disc (one volume per 2 discs) 10 3 PHOEN'X SOFTWARE
q tndex 2 FORTH 85 23
available PAYROLL soo 15 ASSOCIATES
DIGITAL RESEARCH A 2RER eq 200 1% PLINK—Disc to disc link loader 85 18
PASM—Macro Assembler 85 18
BT-80 165 24 NOMINAL LEDGER 200 15 PEDIT—Li dit ith Ma 85 18
76 ¢ INCOMPLETE RECORDS 1200 20 e fa—
CBAStC v 2.08 1 MATHSPACK 120 BUG—Very powerful debug 85 18
CB-801.3 312 STATSPACK 120 PDEVELOP Package with all ihe above 227 39
CP/MB6 m 32 PLINK—2 Overlay Link Loader 218 18
CP/M 2.2 103 24
CRINET . 1 MICROFOCUS SAPPHIRE SYSTEMS LTD.
DESPOOL 31 7 CIS COBOL v4.5 425 25
s FORMS 2 Ty WA ZaE
MAC 62 16
MP/M 1.1 138 21 ANIMATOR 225 25
ot W 138 21 FiLEswaRe 2% 2 STRUCTURED SYSTEMS
PASCAL MT- 206 224 MICROLOGY (All converted to UK Standard)
PASCAL MT- WITH SPP 297 35
PASCAL MT- LIB SOURCES 129 FTNUMB (FORTRAN-80 RENUMBER 50 BT e T S
i:/stcal:)L MT: SPP ONLY ;‘:; 2 SIRERCERNITER NOMINAL LEDGER 350 20
- STOCK CONTROL 350 20
SID 1.4 so. 16 MICROPRO INC. LETTERIGHT 112 13
TEX3.0 65 16 ANALYST
XLT86 94 g WORDSTAR 3.0 . 294 45 (Fjjle management Reporting System) 147 13
MAIL MERGE 3.0 (requires Wordstar) 88 12 NAD (Name and Address selection
Z51D 1.4 65 16 SPELLSTAR 1.2 (requires Wordstar) 147 S &l B
WORDSTAR TRAINING MANUAL 21 QYSORT 65 13
ELECTRONIC ACCOUNTING WORDSTAR CUSTOMIZATION NOTES 59
WORD-MASTER 1.7A 88 26
SERVICES TEX-WRITER 26 e 20 SUPERSOFT INC.
SUPER-SORT 1.6 147 26
LINEAR & GOAL PROGRAMMING 200 10 BATASTAR 1.101 206 29 DIAGNOSTICS 1 53 11
FOX & GELLER DATASTAR CUSTOMIZATION NOTES 59 TERM 85 8
CALCSTAR 1.2 176 29
QUICKSCREEN FOR DBASE-II 103 14 APPLE VERSIONS SYNTAX SOFTWARE LTD
QUICKSCREEN FOR CBASIC/CB-80 103 14 CP/M TUTOR 55
QUICKSCREEN FOR MBASIC 103 14 WORDSTAR 3.0 221 a4
QUICKCODE FOR DBASE-II 182 21 MAILMERGE 3.0 (requires Wordstar) 74 12
SPELLSTAR 1.2 (requires Wordstar) 115 TDL SOFTWARE
GRAM BUSINESS DATASTAR 1.101 174 29 (Technical Design Labs)
SUPERSORT 1.6 118 26
SYSTEMS LTD. CALCSTAR 1.2 115 29" BYSINESS BASIC 80
DISKREV 65 13 ZTEL (Text Editing Lang.) 35
DISKLENE 40 6 MICROTECH EXPORTS LINKER 35
DISKORG 50 €&  REFORMATTER CPMoIBM 147 20
DISKED-2 65 8
DISKTOOLS-1 (DISKREV & DISKORG) 90 15  HEFORMATTER CPMeDEC LS T20
DISKTOOLS-2 (DISKTOOLS-1 &
DISKED-2) 1us 19 NEW PRODUCTS  For CP/M-80
o ASHTON-TATE
* For cP/M 86 E d BASE-l v 238 457
ANTHONY ASHPITEL
ORDER INFORMATION TYPING MASTERS MICROFOCUS
When ordering CP/M software please specity the format you ATTENTION B‘S'CEVS‘“S'&Z ‘gg 25 fngEALL-ingBOL gg: 423
BUSINESS VI 10N - ¥
Full require. All software items are subject to VAT, Manuals. when ALL ToRcH i '[R’E'[g i?,f,;‘,?,f,, }}2 ;‘5’
descriptive purchased separately. are not subject to VAT. Please add MICROFOCUS
£3.75 {ptus VAT) for postage and packing for the first item UsEns! e R 25 MICRO INTEGRATION
Catalogue: purchased. and then £1.00 for each exira item. For overseas FORMS-2 110 10 @isyNC 80/37680 528
available please add £6.50 per item and then £1.50 for each extra item ALL OUR fg\llzfrz%noaot 22: 33 BISYNC B0/3780 (ASCIH) 5;5
required. Most software in this advertisement is available 7 BISYNC 8073270 (BSC) 525
£1 — trom stock and a 72 hour return service is thereby oftered on SOFTWARE '[E“fEti :zrxf{%n 32 ;‘5’ B YRCILMACE o7
most prepa:d orders. These details and prices are alf current
deductable as of November 1982. Our prices reflect an exchange rate of Is SAPPHIRE SYSTEMS MICROPRO INC.
o ST, ORD PACK 423
1 U.S. $1.7 to £1.00. {Telephone at lime of purchase to confirm 3 ALL-STAR Wi Al
Lory latest prices.) All payments must be in Sterling and drawn AVAILABLE MARS 3 & ETESTARIDATEIENCE 4
first against a UK. bank. IN TORCH | .- 1BM PC-DOS ORGANIC SOFTWARE
purchase MAIL ORDER - TELEPHONE ORDER - VISIT - Send Cash. or lcarane ~
Cheque. Postal Order. IMO, Access or Barclaycard/Visa FORMAT MICROPRO INC
number to Micr ter Prod ILtd.. Room i PEARL INTERNATIONAL
PC. 11 Cambridge House. Cambridge Road. Barking. Essex :g’:zg‘a"s e e WoRD T ":; e ee ARd ~
1G11 8NT. SPELLSTAR {Requires WORDSTAR) 147 PEARL-3 278
M EDIA AN n Cromemco System 2 DD/SS RX IMSA) VDP-80 A1 Nascom/Lucas N1 SD Systems 5.25in R3
CSSN Backup T1 Industrial Microsystems 5000 RA NCR 8140/9010 A1 SD Systems 8in Al
FORM ATs Cyfer 8" A1 Industrial Microsystems 8000 A1 NNC-80 A1 Sharp MZ-308 RS9
Datapoint 1550/2150 Al Intel MDS SD A1 NNC-30W A1 Sharp PC-3201 R8
Altos A1 Dec VT 180 SSDD RV intertec Superbrain SSDD RK  North Star Advantage P2 Sheiton Signet RK
APPLE CP/M-80 13 Sector RG Delta Systems A1 intertec Superbrain QD RS North Slar Horizon SSSD- P1 Spacebyte Al
APPLE CP/M-80 16 Sector RR Dynabyte DB8/4 A1l ISC intercolor 8063/8360/8963 A1 North Star Horizon SSDD P2 Tarbell 8in Al
Blackhawk Micropolis Mod It Q2 Exidy Sorcerer + CP/M-80 Q2 TT 3030 DSDD R1  North Star Horizon QD (MPI CP/M) P3 TEI 8in Al
British Micros Mimi RK Exidy Sorcerer + Exidy CP/M-808~ A1 Micromation A1 North Star Horizon QD Televideo DSDD S5
Calitornla Computer Sys 8 in Al EXO A1 Micropolis Mod Il Q2 {Other CP/M) P2 Torch N2
CDS Versatile 4 Q2 Gemini Galaxy | NI Morrow Discus A1 Nylac Micropolis Mod I Q2 Toshiba T200 DSDD SF
Columbia Data Products 8 in A1 Heath H8 + H47 A1 Mostek A1 Osborne-l RP TRS-80 Modell - Shutfle-
Comart Communicator CP50 P2 Hewlett-Packard 125.8in A1 Multi-Tech 1 Q2 Pertec PCC 2000 Al board 8in Al
Comart Communicator CP100 P2 IBM PC-DOS SSDD C1  Multi-Tech 2 Q2 Rade 1000 SSDD RL TRS-80 Modell il Al
Comart Communicator CP200 P2 |BM PC-DOS DSDD C2 Micromation A1 Rade 1000 DSDD RM Vector MZ Q2
Comart Communicator CP500 P2 iBM CP/M-86 SSDD C3 Micropotis Mod It Q2 Rair Black Box RE Vector Systems 2800 Al
Compal-80 Q2 IBM CP/M-86 DSDD C4 Morrow Discus A1 Research Machines 5.25in RN Vector Systems B Q2
CPT 8000 A1 ICL-PC RE Mostek Al Research Machines 8in A1 Vector VIP Q2
Cromemco System 3 A1 ICL DRX Series A1 Nascom (Gemini Drives SSSD) R3  Robotron 5° N3 Xerox 820 5.25in S6
Cromemco System 2 SD/SS R6 ICOM 3712 A1 Nascom (Gemini Drives DSSD) R7  Robotron 8" A1 Xerox 820 8In Al

ROOMPC,11 CAMBRIDGEHOUSE,CAMBRIDGEROAD,BARKING,ESSEX,|G118NT,ENGLAND
Telephone: 01-5916511 Telex: 892395



QUALITY PRODUCTS FROM THE HOME OF MICROCOMPUTER SOFTWARE

MORE GOOD REdSOHS\
TO RING O1-391 63l

CP/M Tutor

As you can see, this set of programs will prove to be a useful
and valuable asset to any users range of software.

The CP/M TUTOR is an interactive tutorial designed to teach
you all about CP/M and your computer. You need have no
previous computer experience or knowledge to use this
trainer.

HELPFUL BOOKS:

CP/M Primer £10.95

The tutorial will run at your own speed. There are compre-
Mastering CP/M £12.95

hensive help messages if you get stuck, as well as a question
and answer session at the end of each section. If you get the
answers wrong, the computer will give you a hint.

This tutorial is invaluable for anyone who wishes to under-
stand how to make the best use of CP/M, and thus make the
most of their computer.

DISKTOOLS

Disktools are a family of soph-
isticated programs designed to
support CP/M based systems.
The family consists of the Disk
Reviver (DISKREV) * A simple to
use program for recovering
erased or corrupted files from
disk - anyone who has had files
erased or made unrecoverable by
system failures will know how
useful DISKREV can be!

The Disk Organiser
(DISKORG)

This reorganises the files on a
disk to present the most efficient
usage of disk space. A detailed
manual is supplied with this.

The DISKLENE

This examines all of the disk
surface and assigns the bad
areas to a special file. Any user
who has had to discard potential-

ly usable disk because of media
surface faults will appreciate the
savings this can make.

The Disk Edit 11
(DISKEDIT 11)

This is a powerful tool, allowing
modification of any byte in any
sector on the disk surface. It has
many uses ranging from being
- able to examine and restore
- erased files to edit corrupted files
b or directory entries.

® Circle No. 124

We have a wide range of books, sel-
ected to support our comprehensive
list of software. Four books which
may interest you are:

CP/M User Guide £€11.10
The CP/M Handbook with MP/M £12.10

MAIL
ORDER

TELE-
PHONE

CREDIT
CARD
ORDER

* VISIT »

Trade
Enquiries
Welcome




If your order contains over £120 worth of computer
hardware apply now for interest free credit by telephoning:
Mail-order: (0702) 552911. London Shop: 01-748 0926.
Birmingham Shop: 021-356 7292. Southend Shop: 0702
554000 or write to P.0O. Box 3, Rayleigh, Essex SS6 8LR.

You pay 10% down, then 10% per month for a further
nine months (to nearest penny). Example: VIC20 Colour
Computer. Cash Price £169.99. Credit terms: £16.99
down then £17 per month for nine months: Total £169.99.

Credit quotations on request.

THE NEW COMMODORE 64

The incredible new computer from Commodore comes
with 64K RAM fittedl Plus 16 colours, hi-res graphics,
320 x 200 pixels, 40 columns by 25 lines, Z80 micro
processor can be added — that means you can run CP/M
software, 8 independently movable Sprites with collision
detection, and a sound generator with 3 voices, 4 wave-
forms, envelope and filter to rival some dedicated music
synthesisers. And all this at the most incredible price ever.

(AF56L) Only £339.00

DRAGON 32

The amazing new British com-
puter with a full-travel standard
keyboard, a 16-bit microproces-
sor, 32K RAM fitted (expandable
to 64K and later to 256K!l), 9
colours, hi-res graphics and
Microsoft extended colour BASIC
(the very best BASIC to learn
with). It can be used with virtually
any ordinary cassette recorder, it
has a printer interface (Centron-
ics-type), joysticks are available
and it's incredible value for
money. (AF57M) Only £199.50

Teach-Yourself Programs
Conversatienal French
Conversational German
Conversational Spamish

-5C-16K-YG44X £39.95
5C-16K-YG45Y £39.95
-5C-16K-YG46A £39 95
Conversational Itahan -5C-16K-YG478 £39.95
Touch Typing 2C-16K-YG49D £15 35
States & Capnals 1C-16K-YGS6L £9.95
Euro Countries & Capitals -1C-16K-YG67M  £9 95
Kids 1 (3 Programs} 1C-16K BGOOA £995

Page Flipping
Page Flipping
Sounds & Music
Sounds & Music
Tricky Tutorials
Trecky Tutonials

Business Programs
Visicale

THE AMAZING ATARI COMPUTERS

4 Consoles Available:
Atari 400 with 16K RAM (AF36P)
£249.95
Atari 400 with 48K RAM (AF37S)
£319.00
Atari 800 with 16K RAM (AF02C)
£499.00
Atari 800 with 48K RAM (AF56K)
£440.00
*-All above with BASIC & handbooks

Other hardware:
Cassette Recorder

Disk Drive

Thermal Printer

Epson MX80T Mk Ill
Epson MX80F/T Mk Il
Printer Interface for 400
Printer Interface for 800
Interface Module

(AF28F) £50.00
(AFO6G) £299.95
(AFO4E) £265.00
(AF38R) £399.95
(AF40T) £447.35
(AF41U) £59.95
(AF42V)  £59.95
(AF29G) £135.00
Versawriter {AF43W) £199.95
16K RAM Module (AFO8J) £55.00
48K RAM Module for 400 (AF44X) £125.35

48K Upgrade for 400 (AF45Y) £75.00
FloppyDisk (YX87U) £2.50
Le Stick (AC45Y) £24.95
Joystick Controllers (Pair) (AC37S) £13.95
Paddle Controllers (Pair} (AC30H) £13.95
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For full details ask for our hardware leaflet (XH54J} SAE appreciated

JOIN THE U.K. ATARI COMPUTER OWNERS' CLUB

An independent users’ group. Four issues of the club magazine for only £3.00! Address your subscription to Ron.

1ssue 1 of the club magazine featured a tutorial on character set redefinition and contained a collection of demonstration and
games programs and lots more. Issue 2 featured a tutorial on player/missile graphics, an article about graphics on computers, a
selection of members’ contributions to the program library and much more.

-1C-16K-BQ55K £11.95
-1D-24K-BQ56L £11.95
~1C-16K BGO4E £11.95
-1D 24K-BGOSF £11 95
-3C-32K-BGOEG £59.95
-3D-32K BGO7H £59 95

Rescue At Rigel
Datestones Of Ryn
Datestones Of Ryn
Star Warrior

Star Warrior
Invasion Orion
Invasion Orion
Star Trek 35

1D-32K-YL3ION £119 95 Star Trek 3.5

1D-32K-BQBOB £22.45
1C-32K-BQ22Y £14 95
~-1D-32K-BQ82D £14.95
-1C-32K BQ24B £28.95
1D-32K BQ79L £28 95
1C-24K BQ23A £18 95
-1D-32K BQBIC £18.95
-1C-32K-BQ15R £14.95
1D 40K-BG26D £18.95

Kids 1 {3 Programs)
Kids 2 {3 Programs)
Kids 2 {3 Programs}

Learn Programming

Basics Of Animation
Basics Ot Anumation
Player Missite Graphics
Player Missile Graphics
Display Lists

Display Lists
Horz.7Vert..Scrolling
Horiz. /Vert. Scroling

invnation To Programming 1
tnvitation To Programming 2 -2C 8K-BQ67X £22.95
Invitation To Programming 3 -2C-8K BQ68Y £22.95
-1C-16K BQ57M £11.95

1D-24K BGO1B (995
1C-16K-BGO2C £9 95
1D-24K-BGO3D £9 95

-1C-BK-YG43W [£15.95

10-24K-BQ58N £11 95
1C-32K-BQSIP £18.95

-1D-32K-BQE0Q £18.95

1C-16K BQSIF £11.95
1D-24K-BQ52G £11.95
1C-16K-BQS3H £11 95
10-24K BObAJ £11 95

Atari Word Processor -1C&3D 48K-YG42V £99 95
Text Wizard -1D 32K-BQ99H £69 95
Mini Word Processar -1C-32K-BGOBJ £11 95
Min Word Processor -10-32K BGO9K £11.95

Calculator -1D-24K-YG50E £16.95
Graph-it -2C-16K-YGS51F £13.95
Statistics -1GH 6K-YG52G £13.95

Personal Financial Management

-30-32K-BQ65V £49 00
Mortgage & Loan Analysis -1C-16K-BO66W £13 95
Bob’s Business -1C-32K-BG1 1M £9.95
Bob’s Business -1D 32K-BG12N £9.95

Adventure Games
Galactic Empire
Rescue At Rigel

-1C-32K-BQ14Q £14.95
1C-32K-BQ21X £22.45

Crush, Crumble & Chomp -1C-32K-BQB3E £22.45
Crush. Crumble & Chomp -1D-32K BQ84F £22.45
Mission: Asteroid 1D-40K-8Q91Y £17.19
Wizard & The Princess 10 40K-BQ25C £21.79
Ulysses & The Golden Fleece
-2D-40K-BQ92A £20.64
Zork | -1D-32K-BQ94C £29.95
Zork Il -1D-32K-BQYSD £29 95
AliBaba & The 40 Thieves -1D-32K-BQ78K £27.95
Temple Of Apshai (Part 1) -1C-32K-BQ85G £28.95
Temple Of Apshai {Part 1) -1D-32K-BQ86T £28.95
Upper Reaches Of Apshai (Part 2}
1C-32K-BQB7U £14.95
Upper Reaches Of Apshai (Part 2)
-1D-32K-BQ88V £14.95

Curse Of Ra (Part 3) -1C-32K -BQBIW [£14.95

THE FINEST SELECTION OF ATARI SOFTWARE

Curse Of Ra (Part 3)
Analog Adventure
Adventure Land
Pirates Adventure
Mission Impossible
Voodoo Castle

The Count

Strange Odyssey
Mystery Fun House
Pyrarmud Of Doom
Ghost Town

Savage Island |
Savage Istand Il
Golden Voyage
Softporn Adventure
Deadline

The Shattered Alliance
The Battle Of Shitoh
The Battle Of Shileh
Energy Czar
Kingdom

Space Shuttle Module 1

Arcade Games
Star Raiders

1D-32K-BQYOX £14.95
1D-32K-BQ33L £16.95
1C-24K-BQOOA £14.95
-1C-24K-BQO1B £14.95
1C-24K-BQO2C £14.95
-1C-24K-BQO3D £14.95
-1C-24K-BQO4E £14.95
1C-24K-BQOSF £14 95
1C-24K-BQO6G £14 95
-1C-24K-BQO7H £14.95
-1C-24K-BQO8J £14.95
1C-24K-BQOIK £14.95
-1C-24K-BQ10L £14.95
-1C-24K-BQ11M £14.95
-1D-40K-BQ938 £20.64
-2D-32K-BQ96E £34.95
-1D-48K-BQ98G £29.95
-1C-40K-BQ6E3T £29.95
-1D-40K-BQY7F £29.95
-1C-16K-YG53H £9.95

1C-BK-YG55K £995
1D-32K-BGE5V £19.95

-1E-8K-YGE6W £29.95
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AMACRO ASSEMELER
=

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

? PRELEARMIL, 1AM 1y St
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ATARI SOFTWARE continued

Asteroids 1E-8K-YG60Q
Space Invaders 1E-8K-YG70M
Missie Command 1E-8K-YG64U
Caverns ol Mars 10-16K BO69A
K-Razy Shoot Qut 1€-8K-8Q63T
K-Razy Kritters 1E-8K-BG51F
K-Star Paurol ~1E-8K-BG52G
Pathfinder -10-32K BG33L
Crossfire 1C-16K-BG22Y
Crossfire -10-32K BG23A
Protector -1C-32K-BG24B
Protector -1D 32K BG25C
Threshold 1D-40K -BG 18U
Deluxe invaders 1D-16K-BG34M

-1C-16K-BQ62S
10-16K BQ6IR
-1C-16K-8Q350
-10-16K BG20W
-1C-16K-BG42V

Galactic Chase
Galacuc Chase
Race In Space
Race In Space
Space Chase

Space Chase 10-24K-BG43W
Ceniipede 1E-16K-BQ70M
Angle Worms 1C-8K-BG50E
Lunar Lander 1C-24K BQ16S
Lunar Lander 10-24K -BG490

Jumbo Jel Lander

£29.95
£29 95
£29.95
£24 50
£29 95
£29 95
£29 85
£27 95
£20 64
£20 64
£2180
£21 80
£27.54
£29.95
£16 95
£19 95
£14 95
£16 95
£10 95
£1295
£29 95
£109%
£1095
£14 95

Available November

Submarine Ci
Rasterblaster
Shooting Gallery

-1D-32K BG35Q
1C-16K BQ36P

Shooting Gallery 10-16K BG18V
Shooting Arcade 1C-16K-BG15R
Shooting Arcade 1D-16K BG16S
Super Breakcut -1E BK-YGB7X
DOodge Racer -1C-16K-8G29G
Dodge Racer 1D-24K-BG 30H
Matchracer -1C-16K BG31J
Matchracer -1D-16K-8G32K
Mouskartack -1D 32K-BQ77J
Jawbreaker ~1C-16K BG17T
Jawbreaker -1D0 32Kk-BQ26D
Ghost Hunter -1C-16K-8Q64U
Pac-Man -1E-BK-BQ7IN
Pacitic Coast Highway ~1C-16K-BG13P

Pacific Coast Mighway -10-16K-BG14Q
Chicken -1C-16K BG27E
Chicken 10-16K-8G28F
Tumble Bugs -1D-24K -8G46A
Bug Autack -1C-24K-BG36P
Bug Attack 1D-40K-BG37S

1C-16K BG44X
-1D-16K-BG45Y

Canyon Climber
Canyon Chmber

Mountain Shoot -1C-16K-BQ12N
Haunted Hul -1C-16K-BG38R
Haunted Hill -1D-16K-8G3SN
Time Bomb -1C-16K BG40T
Time Bomb -1D-24K-BG41U
Tank Trap -1C-16K-YL34M
Tank Trap 1D-32K-YL35Q
Thunder Island 1C-16K-BQ37S
Home Game Programs

Scram -1C-16/24K-YG58N
Basketball 1E-8K-YGB1R
Cypher Bow) 1C-16K BQ20W
Sunday Golf -1C-16K BQ13P
Darts ~1C-16K-BQ42V

Tournament & 8-Ball Pool -1C-16K BQ45Y
Snooker & Billiards -1C-16K-BQ44X

Ricochet -1C-16K-BG478B
Ricochet 1D0-32K-BG48C
Computer Chess -1E-8K-YGB3T
Fast Gammon -1C-8K-YL33L

Gomoku -1C-16K-BQ18U
Gomoku 1D-16K-BG55K
Reversi -1C-16K-8Q18V
Reversi 1D-16K-8G54)
Cribbage & Dominoes -1C-16K-BQ43W
Poker Solitaire -1C-16K-BQ1 7T

Poker Solitaire -1D-16K-BGS53H

£2295
£14.95
£16 95
£24 95
£24 95
£24 50
£1995
£1995
£23 95
£23 95
£22 95
£20.64
£20 64
£19 95
£29.95
£24 95
£24.95
£21 80
£21.80
£24 95
£23 95
£23.95
£24.95
£24.95
£1095
£1695
£1985
£1095
£1295
£9 95
£1295
£10.95

£17.50
£24 50
£29.50
£10.95
£19.95
£19.95
£1995
£14 95
£14 95
£24.50
£16.95
£14.95
£19.95
£14.95
£19.95
£14.95
£10.95
£14.95

1C-8K-YG62S (995
Hangman 1C-8K-YG54J £995
Super Cubes & Tih 1C-16K-BQABC £14 95
Humpty Dumply & Jack & Jill

1C-16K-BQ3BR £19 95

Blackjack

Hickoty Dickory Dock &

Baa Baa Black Sheep -1C-16K-BQ3SN £18 85

British Heritage Jigsaw Puzzles
~2C-16K-BQ40T £19 95

European Scene Jigsaw Puzzles
-2C-16K 8Q41U £1995
1E BK-BQ72P £24 50
10-48K BGS56L £29 95

Video Easel
Micro Painter

Music Programs
Music Composer
Movie Themes

1E 8K-YG4BC £3595
-1C-8K-BQ34M (9 956
Computer Languages
Assembler
Assembler Editor

-1C-16K-YL32K £13 95
~1E 8K-YG68Y £39 95
Macro Assembier 10 32K-8Q73Q £59 95
Basic A~ -1D 4BK-BQ31J £49 95
Basic A+ & Operating System A+

-1D-48K-BQ32K £99 50

10 32K-BQ74R £59 95
1E & 2C-16K-BQ75S £79 95
Pilot (Consumer) 1€ 8K YG69A £54 00
@as forth -1D-24K YL29G £4995
Tiny-C 1D 4BK-BG62S £64 95
Inter-Lisp/65 1D-48K-BG61R £87 00

Microsoft Basic
Pilot {Educator)

Utilities
Programming Aids Package 1
-1C-16K-8G60Q £ 995
-1C-8K-YL30H 995
1D 8K-YL3tJ £1295
1D-40K BQ27E £43 95
-1C-40K BQ29G £29 95
-1D 40K-BQ28F £29 95
Fie-1t 2 -1D 48K-8G10L £34 95
Filemanager BOO 1D 40K-BG5SP £72 80
K-DOS -1D 32K-BQ76H £49 95
Disk Manager -1D-32K-BG58N £21 80
Disk Detective 1D-16K BG57M £24.95
Operating Sysiem As -10-32K-BQ30H £49 95
Tetelink -1E-8K-YG59P £21.60
The Next Step 1D-32K-BG64U £27.54

6502 Disassembler
6502 Disassembler
Atan World

30 Supergraphics
3D Supergraphics

Books
Master Memory Map -XH57M  £4.00
De Re Atari WGS56L £16.95

Operaling System User’'s Manual

& Hardware Manual ~WAJ6A £16.95

Atari Basic-Learnung By Using -WG55K £524
Games For The Atan -WA478 £4 45
Atani Basic -WGOSF £6.80
Atan Sound & Graphics -WA39N £B25

Your Atars Computer -WA40T £13.45
6502 Assembly Language Subroutines
-WAQSF £12.46

Advanced 6502 Interfacing -WAA4IU £11.45

Beyond Games {6502) -WA45Y £13 00
Computers For People -WAQDA £8.25
Analog. The Magazine For Atari

(6 issues) Annual Subscription  GG24B  £9.00

Send sae now for our new software leaflet with
details of all the above programs.

Order As XH52G — Issue 3.

Key: C = Cassette. D = Disk. E = Cartridge.

2C = 2 Cassettes etc. 8K, 16K shows minimum
memory requirement.

Note: Order codes shown in brackets.
Prices correct at time of going to press.
{Errors excluded).

VIC20 COLOUR COMPUTER

Simplicalc Cassette {+16K) (AC93B) £1995
VIC Stock Control Cassetie (+8K) (ACS4C) £19 95
VIC File Disk {+16K) (AC95D) £24 95
VIC Writer Disk {+8K}) (ACI6E) £24 95
VIC Wruer Cassette (+8K) (AC97F) £19 95

Hardware

ViC20 Console
C2N Cassette Unit
VIC Printer

VIC Disk Drive

3K RAM Cartridge
BK RAM Cartridge
16k RAM Cartridge

1AFA78) £169 99
(AF48C) £44 95
(AF49D) £230 00
IAFS0E) £396 00
IAFS1F)  £2995
IAF52G) £44 95
(AFS3H) £74 95

Education (CSE & GCE 'O’ Level Revision)

All casselte based and require at least 8K expansion
memory

English Language
Mathematics 1
Mathematics 2

Joysticks and Paddles
Single Joystick
Pair of Joysticks

(AC9BG) £9.99
{AC99H) 999
(BCOOA)  £9 98

{AC53H) £750
{AC37S) £1395

Le Stick {ACa5Y) 2485 Biology {BCOIB) £999
Parr of Paddles (AC30H) £1395 Chermistry (BCO2C) £998
- _ Physics (BCO3D)  £999
Programming Aid Cartridges Computer Studies (BCO4E) £999
Super Expander 3K RAM and Hi-res Geography (BCOSF) £999
graphics (AC54Y) £34 95 History (BCO6G)  £999
Prog g At 3 Arnthmetrc for 9 to 11 year olds (BCO7H)  £9 99

function Key programming elc {AC55K) £34 95

Reading for 8 to 11 year olds (BCO8Y) £999
Machine Code Monitor (ACS6L) £3496

General Knowledge for 9 to 11 year olds
{BCO9K)  £999
Software (all 3K unless stated} (BCI1OL) £9 99

Introduction to BASIC Cassettes

Spelling for 9 10 11 year olds

Part 1 {AC57M) £14 95 Home Programs

Part 2 (AC5BN) £14 95 All cassette based and require at least BK expansion
memory

Game Programs Quizmaster {BC1IM}  £9 99

Avenger Canridge (AC59P) 1995 Know Your Own 1O {BC12N) £999

Star Battle Cartridge {AC60Q) £1995 Junior 1IQ (BC13P}  £399

Super Slot Cartridge
Jelly Monsters Cartridge
Alien Cartridge

Super Lander Carindge
Road Race Cartridge
Rat Race Cartriage

Binz Cassette

Mole Attack Cartridge
Adventureland Cartridge
Pirate Cove Cartridge

{AC61R) 1995
(AC62S) £1995
(ACB3T) 1995
(AC64U) £1995
(AC65V) £1995
{AC66W) £19 95
(AC67X) £499
{ACB5G) [£24 95
(ACB6T) £24 95
(ACBAF) 2495

Know Your Own Personahty (BC14Q)y £999
The Robert Carrier Farmily Menu Planner

{8C15R) £999
VIC Money Manager (BC16S) f99%
VIC Road User & Highway Code {BC17T} {999
Garden Planner {BCr8U) £999
Interior Designer {BC19v) £999
BBC “Ask The Family” {BC20wW)  £999
88C “Mastermind’ {8C21X) £999
"Mastermind’ additional General Knowtedge

Mission Impossible Cartridge (ACB7U) £2495 Data 1 (BC22Y) £250
Voodoo Castle Cartridge (ACBBY) £2495 Data 2 {8C23A) (250
The Count Cartridge {AC89W) £24 95 Data 3 18C24B) £250
Sargon 2 Chess Cartridge IAC77Jy £24 95 Data 4 iBC25C} £2 50

Gort Canridge |ACI0X) £24 95 "Mastermind’ additiona) Specialist Knowledge

Omega Race Cartridge {AC91Y) £24 95 Wine & food {BC26D) £250
Another VIC in The Wall Cassetle Music {BC27E) £2 50
{AC78K) £700 Sport & Games (8C28F) £250
IAC79L)  £700 Fums & TV (BC29G) {£250
{ACBOB) 700
(ACBIC) £700
(ACB2D) [700

VIC Panic Cassette
Cosmiads Cassette
Backgammon Cassette {(+3K)
VIC-Men Casselte

Books About VIC
Learn Programming on the VIC (WA31J)  £2 50

VIC Asteroids Cassette |ACB3E} £700 VIC Revealed {WA32K) £1000
VIC Programmers Reference

Business Programs Guide (WA33L} £995

Simphcalc Disk {+16K) (AC92A) £24 85 VIC Graphics (WA48C) £1000

PRACTICAL COMPUTING February 1983

NRPLIN

Maplin Electronic Supplies Ltd., P.O. Box 3. Rayleigh,
Essex. Tel: Southend (0702) 552911/554155.
Demonstrations at our shops NOW. See the computers in action at
159-161 King St., Hammersmith W6. Tel: 01-748 0926

284 London Road, Westcliff-on-Sea, Essex. Tel: (0702) 554000

Lynton Square, Perry Barr, Birmingh Tel: {021) 356 7292.

® Circle No. 125
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COLOUR GENIE - AVAILABLE NOW!

Colour Genie is the powerful new
piece of home computing magic from
Lowe Electronics, and it's available
NOW from your local stockist, or by
mail order in less than 3 weeks!

Inno time at all you could be
connecting the Genie to a standard
colour TV. Its 16K RAM, 16K BASIC
ROM and full size typewriter keyboard
instantly connecting you to a whole
new dimension of vivid colour, high
resolution graphics and fabulous 3
channel music synthesiser, with pre-
settable tempos.

The whole family will be enthralled
by its possibilities. Add the EG2016
MATCHING
CASSETTE

RECORDER for instance, and right
away you can either load pre-recorded
software onto your Genie, or store your
own programs. Then, if you fancy a
spot of intergalactic travel, or a battle
for the planets Genie will lay on the
transport. When you get tired of the
kids beating you at Space Invaders
you can always turn their attention to
schoolwork. Colour Genie uses the
popular Z80 Central Processing Unit,
and is fully programmable in level 11
BASIC, tﬁe most popular home

computer language in the Western
world. -

£49.49 (inc. VAT)

b .
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For the committed games player the
next ‘must’ will probably be the
EG2013 JOYSTICKS. They re sturdy,
accurate and, with digital and manual
operation, are a step up again from
arcade controls.

However the more serious user
might prefer to invest his money
first on the addition of an
EG2011 16K RAM CARD
which slots in and effectively
doubles the Random Access
Memory £38.50 (inc. VAT). Or
perhaps the EG2014 LIGHT
PEN, which plugs straight into
the side of the Genie
£17.25 (inc. VAT). Both are
extremely effective ways to
enhance the colour graphics facility.

Finally, if you really intend to
put your machine to work, at home or
in your business, you'll need a printer
like the EG603 MICROPRINTER.
It’s aquality dot matrix printer with
an impressive specification. .. simple to
operate, reliable and extremely
versatile. Should you requireit, the
printer will accept paper whether in roll
or single sheet form with one or even
two copies attached. Full 80 column
width in any of the 3 different
typesizes available. £270.25 (inc. VAT)

this, or any other compatible printer,
you also need the EG2012 PRINTER
INTERFACE CABLE.

£39.50 (inc. VAT).

So-there you have it — a home
microcomputer system that expands
a computer for the creative mind
right up to a realistic business
machine. We not only deliver the
best specification but we
deliv;:r the ColourGenie fast, so why
wait?

GENIE I

Tried and trusted! - The Genie I is still
one of Britain'’s best-selling small
computers, with over 14,000 sold, and
it's easy to see why! Software
compatibility with Level 2 BASIC
means there are literally 1000’s of
programs on the market ready to runon
the Genie, including educational, leisure
and small business applications. It's
easy toexpand, with a vast range of
accessories to perform many functions -
you only have toread this ad!

Genie I is the ideal computer for the
first time buyer, to use at home, at
school or at work. The simple BASIC
language enables you to write your own
programs with ease, and the Microsoft
Extended BASIC offers many powerful
extra features.

So, if you are not lucky enough to own
a Genie I, or if you have a less powerful
small computer and want to upgrade, go
along to your local Genie dealer, or
phone us for advice. It could be your
first step into the enthralling world of
microcomputers. £330.05 (inc. VAT)

e = 08

ALWAYS AT

GENIE II

Equally popular and totally reliable! -
The Genie 11 is a breakthrough for small
business computers. Harnessing all the
advantages of the Genie I, including its
low price, Genie IT adapts perfectly to
commercial functions with the addition
of the following features:

sk Numeric Keyboard

sk Four User-Definable Function Keys
sk Expandable via the same Genie
peripherals

sk RS232 Terminal Driver.

Genie I1 is an ideal, first-entry,
computer for the small business. Corner
shops, professional practices and small
manufacturers can all benefit from a
Genie II business system.

£299 (inc. VAT)

GENIE III

The latest addition to the exciting Genie
range! Genie 111 really is the key to
successful business. A powerful 64K
Micro with built-in screen, 700K each
dual disk drives and a full size,
detachable typewriter keyboard.
Business software packages are
available from most dealers, and the
Genie I11 can be supplied with the
option of adot matrix or daisywheel

rinter.

2,242 50 (inc. VAT).
For further advice, see your local dealer
or contact Lowe Electronics direct for
advice.
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GENIEI & II ACCESSORIES |

PRINTERS

e EG 3085 is quiet, fast and efficient.

speed is 120 characters per second and

ing is bi-directional with 6 different

icter pitches from 40 to 136 characters per

3K Print Buffer. Forward and Reverse Line

, Software adjustable line spacing, Bit

e Graphics and Proportional Printing.

ble for use with other systems, it has three

styles, adjustable pin or friction feed and

e sheet or roll paper facilities. £410.55 inc. VAT,

e EG 603 is an ideal choice if you don't want
that much for a printer. It doesn’t match

‘G 3085 in certain areas, but you will still

0 characters per second, arange of

cter styles, and pin/friction feed, with 96

cters and 64 graphic patterns.

25 inc. VAT.

)THER HR-1

sywheel Printer

u can now buy a superior daisywheel printer
price only previousg;?' associated with dot
ix models.

e Brother HR-1 is an enticing addition to
system. It has a print speed of 16 cps, bi-
tional, range of 8 typefaces, and a choice of
nodels with either parallel or RS232

faces. This model also enjoys a 2K PRINT
FER as standard.

UR COMMAND

liability, durability and attractive
arance make the Brother HR-1 probably the
printer buy this year! £747.50 inc. VAT.

' 3016 PARALLEL PRINTER
TERFACE AND CABLE

1e EG 3016 is an interface allowing a

ronics parallel compatible printer such as an
503, EG 3085 etc to be connected directly to
Genie keyboard without the need for an
ander box. £43.70 inc. VAT.

MONITORS
NIE MONITORS

0 good performance, low priced 12”

tors, either to match your Genie or

ratible with a wide range of other systems.
1 resolution and band width and, ot course,
free your television set for the other type of
rammes you like to watch!

e EG 100 12” in black & white cost £77.05

VAT.
e EG 101 12” with green phospher is £90.85

VAT.

I. MONITORS

sailable in 9” and 12" sizes, with white,

n or amber display, A V.T. monitors are

1y, attractive, easy to operate and feature an
-view screen with smoked anti-glare display
. Compatible with most popular micros on
narket. From £98.90 inc. VAT.

NOVEX MONITORS

12", green, metal cased, high resolution monitor
with an anti-glare screen. Excellent value at
£113.85 inc. VAT.

EXPANSION BOX

The updated EG 3014 expansion box allows
for up to four disk drives and printer with
optional double density, RS232 or S100
interface. Not bad value at £218.50 inc. VAT.
(16K version) or £230 inc. VAT (32K version).

*The EG 3014 will work with TRS 80 using the
EG3023 Tandy Adaptor.

EXPANSION OPTIONS
EG3020 SERIAL INTERFACE

Allows the Genie owner to communicate with
other computers, use serial printers and
telephone modems; in fact to talk to the world!

The EG3020 is a bidirectional RS232 serial
interface for the EG3014 allowing baud rate of
110 to 19200. Word length is selectable between
5 and 8 bits. Parity and stop bit settings are
switch selectable. Price £45.54 inc. VAT.

DISK DRIVES

If you want fast reliable program storage, true
random access to many computer languages, we
can meet your needs. 'ﬁxe E(g 400T prov?ges
storage of up to 184320 bytes per floppy
disk and comes complete and tested in a
sty’lli‘sh colour-matched cabinet. £253 inc.
VAT.

The EG 401 AT offers duel disk drive
with 368640 bytes of useable storage and
comes complete with a power supply ready

VAT.
DOUBLE DENSITY ADAPTOR

Allows the use of standard minidisk
drives in double density, with virtually
double storage capacity. The EG 3021 is
equally at home in the Genie or TRS-80
expansion boxes. Double Density Adaptor
£82.80 inc. VAT.

For the above, adouble densit.{l disk operation
system will be required. One such system is
Smal-LDOS.

Powerful, yet reasonably priced, the Genie
Smal-LDOS contains 21 library commands, 7
utilities, LBASIC, disk basic and bags of
information, including a reference manual and
40 p{i}%&beginners guide to disk usage £40.25
inc. ]

EG3022 BUSADAPTOR

Gives full S100 capability to the Genie
computers. The EG3022 supports any two S100
cards. Price £73.37 inc. VAT.

BUSEXTENDER

A most useful accessory, allows two bus using
devices to be connected simultaneously to the
Genie - when using the Hi Res and expander for
instance. £24.15 inc. VAT,

EP1 EP3

Are 1.5 K additional EPROMS for Genie I & I1.

EP1 Adds all Genie I software facilities to
other Genies: lower case driver, machine
language monitor, renumber facility, keyboard
repeat and screen print.

P3 Has HI-RES driver software with 10

extra HI-RES commands which prevent the
need toload HI-RES software from tape. All at
£13.80 inc. VAT. For Video Genie Systems, the
LE-19 connects direct to the Genie bus and allows
one of these EPROM s to be fitted externally.
£30.47 inc. VAT.

ease send me details of my nearest Genie dealer| |

:nclose 30p p&p for
enie Colour Brochure | |

nclose Cheque/PO
r

ease debit my
edit Card No:

® Circle No. 126

Please send me the following items:

Allitemns are despatched via Securicor,
please add £5 p&p and delivery
to your total bill.
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to connect to an expansion box. £425.50 inc.

"TANDY BASHER

If you are a TANDY user read on! The
EG 3023 is bus converted to allow Genie
peripherals to be used with Tandy Model I
computers. £18.40 plus VAT.

(Just in case there might be a few strange souls
who want to convert in the the opposite direction
there is the 50/40 converter which generates a
Tandy compatible 40 way bus from a Genie.
£21.16 inc, VAT.

BUSINESS SOFTWARE

Specifically written for the Genie I computer,
with disks and a suite of packages from the
renowned house TRIDATA. The suite includes
SALESLEDGER, PURCHASE LEDGER,
PAYROLL and STOCK CONTROL Each
package is a very reasonable £155.25 inc. VAT.
Full details on request.

TECHNICAL MANUALS

Full technical details of Genie Hardware (all
you ever wanted to know about Geuie).
Genie I/IT Technical Manual £10 - No VAT.
Expander and accessories (EG3014).
£10 - No VAT.

EQUIPMENT COVERS
Beat the dirt, coffee spills and sticky fingers
when your computer and monitor are not in use
with these top quality black pvc covers.
Genie CV1 £5.75 inc, VAT.
12” monitors CV6 £7.13 inc. VAT.
9” monitors CV3 4.83 inc. VAT.
Centronics Printer CV5 - £4.83 inc. VAT.

SYSTEMS DESK

Even a compact modular computer system
like the Genie%enefits from being used on a
custom designed system desk. The SD1
system desk is designed to accommodate a
com})lete Genie System and has a special upper
shelf to support the display monitor at the best
level, The desk is flat packed for easy delivery
and finished in attractive teak and charcoal
colours. £93.61 inc. VAT.

U.K. Distributors
=bad Sl S,

W al) 3N
—f' | \'.‘\_V'/rIrUJ

Chesterfield Rd, Matlock Derbyshire DE4 5LE.
Tel: 0629 4057 Telex: 377482 Lowlec G.

We have over 100 dealers throughout the U.K.
{including Northern Ireland). For advice on your
nearest stockist ring us on 0629 4995, In cases of
local difficulty, we will supply direct AND
FAST! Just fill in the coupon below. * LOWE
ELECTRONICS HAVE NEVER YET
FAILED TO DELIVER WITHIN 3 WEEKS!
Some Microcomputer Companies, mentioning
no names, are reputed to take more than three
months to deliver your computer. Buy direct
from us, and we guarantee not to cash your
cheque until 7 days prior to the despatch of your
order (this is to satisfy cheque clearance
requirements). If, in the extremely unlikely
event we, for the first time in our company's
history, cannot deliver within 3 weeks, we'll
contact you immediately and offer to return your
cheque uncashed.

Unlike most of our competitors, all our prices shown
INCLUDEVAT. Nohidden extras, just great value.

Name _
Address
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Our spreadsheet s .
But let’s start wi

There was a time when you could run a It uses the popular “spreadsheet”
business by the seat of your pants. approach with a window that can

But the days of trusting to luck and be rolled in all |
following hunches are gone. directions. NERC/

Today, computers, micros and more Which means s Planningon
irnportantly business planning systemsareno you can enter new s

S

So it seems odd that most software
companies stillexpect to solve all the problems
with one system.

A “jack-of-all-trades” if you like.

Fortunately Comshare are not like most
companies. We saw the need for different

longer considered luxuries. ﬁgurt?s and .rules
They allow you tokeep one step ahead of and immediately
— everything else in
o 1c\)r!/ the model.
, i It comes with
‘ : . the market and it’s
2y M) 0 N suitable for most micros wit
> a MCP/M 22 operating system, 64K of
screen width of 80 characters and
floppy disc drives.
MUCH MORE POWER,
MasterPlanner is the most
powerful spreadsheet system
currently available with its

your business, and one step ahead of the S€€ their effect on
the best manual on
memory, giving at least 900 cells, minimur
NOT MUCH MORE MONEY
increased matrix size, 2000-3000

f
M‘rmv

systems to suit different people. COMSHARE DEALERS
. Aberdeen Transtec Lid {pswich Ferrari Software Lid Whispix Lid Richmansworth
NEW USERS START HERE (A(;’Z'ZI)LSTMM (0272) 277462 A&gliga h;lcwsyss(ems 01-751 5791 01-556 9151 Al Microcomputers
49) 74004
— [ Lry St Edmunds (L ) )l [ g'_'sofl"é;'ld Louth (R09'2ISI)'171428
< g 0f SA. eicester 1-A-C utian
PlannerCalc at £39.00% is | gsvne  owiie  lswioome | wooecomin | GGG demec
. . Canterbury 01679 4321 Melksham
now accepted as the first choice for | Atctam | KentMicro Systems , e ICEN Ld Slough
Mercator Tech (0227) 50200 MEM Electronic Lid RAVaUELSHESS (0225} 702133 KGB Micros Lid
eople new to financial plannin 14225 Carit s s | Qe Midhurst | e
. . d u
p p p g e Bowstrings Computer Liverpool MGE Systems Lid Wordskill Automation Lid | Southampton
. . ] '—‘7%“? N s Lt Services Lid | BEC (Liverpool) Ltd 014399617 (073081) 6641 Xitan Systems Ltd
efistaar Systems 051) 263 57 4
De51gned fOI' 8'blt micCros, {0256) 630364 [agzilscezs [ e/ Micronics Telesystems | Milton Keynies
. b h . d f f h Barnsley Clevedon kgncdon : L Pericom Dala ?:'H_Peher
k]n Bard Computer ompuler Systems 01-263 6926 Systems Ltd e Processor Centre
lt OaStS t e O eatures t at sBmolll Oﬂﬁ:: | Systems Lid 01-435 4442 | P W Hare & Associales | (6908)614242 (0534) 77070
s . upplies (0272)818 157 Business Information 01-551 1988
(0226) 88916 Navan West Byfleet
you d eXpeCt tO pay three tlmeS aS Cranbrook SVS;%'SAO Salmon Electronics S.—Tnv_leSLh! Fergusson Computers
5 Blachburn The Soft Option ORI 01-223 1688 {036) 28472 Lt
BEC Sysiems. 058080) 310 Clenio Computer [ . [91) 41810
i r S Services Lid d ; Systems Lid SoifarELId Nottingham ¢
nea ['est I'iva_l a“d Ou,ll have tO ) S0 g‘i)ancla:lcﬂm ter oL er0s2 | g::ci?vluzggslcm Ld wg&%;%&m r‘aﬁi‘eﬂl?: e
. fslar Lompule S
y :(?2551? )“;756,951‘;"‘s e entre g’:f.:'ﬂﬁ:'d'd I QOxford R
. (0302) 67135 Stag Terminals Lid orCe ;
¢ ’ 0!-487 3869 aejleminaly Choice Business Winchester
Unlike all other‘calc’products | et Dubin L oS o il Lo
. . 0274) 663830 Transtec Ltd Systems Lid Statacom Lid (049161) 2697 Systems Lid
it allows you to enter calculation | scomesus @75 oiia Ll s Redear M
. . (0274) 306966 ?Iasgﬂt Corporale Modelling 3;";"5‘5‘:)?(;’5"“5" L appiestop ;e?"ri.l
. he Prospecius Consults . [0642) 474707 | Dale Computer
inalanguage you understand. Plain | s el T M TR || Syor b
. Belmondo Research Ltd | (0236) 211294 Dantedale Ld Services Lid Richmond (0935) 72000
(0272) 427428 Gk ) Tritech Computer Services
ng Si. Hereford 0-519 7004 UHEIEE 01-948 4213
;‘;:;:;:’;LC':'"PH“' | Honeysetl ComputersLtd | Equinox Computers Ltd 5’?’;;‘2":3::3"7'"“'“ Lid
(0432) 279404 01-739 2387 F
.19 . 0272) 731079
So it’s much easier to use.




fems start at £39.00.

wh

cells on most 64K micros. (But
at £245% it certainly isn’t the
most expensive.)
Consolidation of models,
allows you to create separate
plans for each department and
then combine them into an
overall company plan. Data
transfer to word processing and
other systems lets you incorpor-
ate figures in reports and output to a data
base. It also has extensive formatting facilities
which means you can produce reports that
wouldn’t look out of place in the board room.

It can store up to 25 standard reports to
run when you need them. It’s got full WHAT
IF? analysis and direct editing of both spread
sheet and logic display.

JUST ASEASY TO USE

All this increased power doesn’t mean
you'llneed adegree in advanced computing to
understand MasterPlanner. -

It works on exactly the
same system as PlannerCalc
and models written on
PlannerCalc run without
modification on Master-
Planner.

16 BIT VERSION
A new version of

- coupon and send it to us.

MasterPlanner has been
specifically designed for
the 16 bit micros like the
Sirius 1 under "CP/M-86
or the IBM personal using
either CP/M-86 or MMS ‘
DOS 1.1. With a vast matrix size of over
7000 cells on 128K and even more with larger
memory, you'llatlast be able to make the most
of your micro.

you need one.

OVER 10 YEARS EXPERIENCE

When you invest in MasterPlanner or
PlannerCalc you’re not just getting the best
software money can buy.

n 4
/’\{. < : 2 & &
hr H (..d “Us]“&\% H ]
l h iy 1O 1 "‘C“)

" 2999

You're also getting the kind of back up
and after-sales service that only a company of
Comshare’s track-record can guarantee.

If you'd like to know more about either
product call in at your local dealer or fill in the

*Plus VAT and post & package.
Making the computer make sense.

CP/M and ™CP/M-86 are the registered trade marks of Digital Research Inc.
Comshare Ltd., 32-34 Great Peter Street, London SW1P 2DB. Telephone: 01-222 5665.

To: Department PC/2 , Comshare Ltd.,32-34 Gt. Peter Street, London SW1P 2DB._|
Please send me:

Amount

Address

Tel.No. | N

| |
| £ty | Produit _Micr_o _’ ()_p System 1Di-<_ S_izel K| ¢ P I
| ‘ | PlannerCalc | | cPM22 [ 8'/5% l |
I @ £46.05 [ | ‘ I
a (8bitonly) | 1 - __J
| ! MasterPlanner\ CPM 22 ‘ 875" |
| | @428295 1 B |
| MasterPlanner|  [BMPC  |MSDOS 11| 87/5%" | |
| } | MasterPlanner | | cpmys6 | 8w || |
I | Allprices include VAT and postage & packing TOTAL i | I
| I enclose a cheque/postal order for £ made payable to Comshare Ltd. I
| Please debit my Access Card No.. _for £ I
”‘ Barclaycard No for £
| |
Signature 3
| Name__ — . S I
| |
| |
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MEGA PLUS
* 64K — 512K Parity Memory
* Clock Calendar (Std)
* IBM Compatible Async Port
1 (Std)
* IBM Compatible Async Port
2 (Opt)
* IBM Compatible Printer Port
(Opt)
* 512K with Mega Pak Option
* Super drive included (disc
emulator Prog)

SOFTWARE

DYSAN
DISKETTES

HALF MEGABYTE MEMOR!
EXPANSION BOARD COME
WITH J FORMAT £695.00

* Super spool included (prir
spooler prog)

* Split memory addressing
COMBO PLUS

* 64K — 256K Parity Memo
* Clock Catendar (Std)

* IBM Compatible Async Pc

(Oft)

* IBM Compatible Printer P
* Super Drive included

* Super Spool

IBM Pascal Compiler, IBM Cobol Compiler, IBM Fortran
Compiler, IBM Basic Compiler, IBM Macro Assembler, IBN
UCSD P-system Pascal, IBM UCSD P-system Pascal |
Compiler, IBM UCSD P-system Fortran 77, IBM Fortran 77
Compiler, IBM CP/M 86, IBM Asynchronous Communicatic
Support, IBM Technical Reference Manual, IBM Hardware
Maintenance & Service Manual (Advanced Diagnostics), IE
DOS 1.1 — Enhanced version of DOS 1.0.

SESBORN
Full range of —
discs available Free with eve

machine

MONITOR 10 DISCS
mBasic cBasic CPM,
word star, mail merge

s DISK DRIVES 250k-1m8 e S

PRICES EXCLUDE VAT
NEC, TEC and SUBJECT TO CURRENCY ANL

EPSON printers AN Y

DOT MATRIX & DAISY WHEELS
AVAILABLE

q;;; . )‘ & ""

Full range of CDC drives
from 250K to 1MByte
sub systems/Bare drives
Winchester available.
BBC, NASCOM,
GEMINI, TANDY, VIDEO
GENIE AND MANY

MORE.
PRINTER SWITCHES (from £79)
i RS232 — CONT PARA MULTIPLE
" PRINTER SWITCHES. All offers subject to currency fluctuation availability

01-278 6399

(T Microware 77
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= — ——— NEW Colour Monitor
The === for IBM PC £595.00
* Styled for IBM PC

Personal Computer - s« xaspe

(£2,395) B R W ohdotor 690 dot Horizontal Resolution
- * NEC 0.31mm dot pitch CRT

*

upgrade kits add on boards including
Z80 Card and full range of software
available.

é ACT
y— SINTUS 1

780 Card + il L
range of software s ~N¢

available SUPE?BR/\IN

Prices exclude VAT Full range available from 320K to 15MByte 6MByte hard disc models from £2795.

/M

01-278 6399

Microware ;...
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APPLE 11
IBM
SIRIUS

5 MB FORMATED WINCHESTER WITH APPLE FLOPPY DRIVE BACK UP
SECURITY KEY PROTECTION — FITTED COOLING FAN UNIT FULLY PLUGGED
BACK PLATE HEAVY DUTY SWITCHING POWER SUPPLY — COMPLETE WITH
PERSONALITY CARD ALL NECESSARY CABLING AND PLUGS — 12 MONTHS
PARTS AND LABOUR WARRANTY.

CAMDEN COMPUTER SYSTEMS LTD

462 COVENTRY ROAD, SMALL HEATH, BIRMINGHAM B10 0UG.
021-771 3636. Telex 335909

5B WINCHESTER

. £1,495 + var
|  COMPLETE

/ £1,195+ var

EXCLUDING APPLE DISK

NORTHERN BRANCH OFFICE: 95 MEADOW LANE, LEEDS LS11 5DW. 0539 446946

CE

=@
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PRACTICAL COMPUTING
BACK NUMBERS &
BINDERS

BINDERS

UK £4.80Jinclud1ng packing, postage and VAT

Overseas — £5.75 including packing and postage

Please make all cheques payable to Practical Computing and sent to
the General Sales Dept.

BACK NUMBERS

Fill in the coupon in every issue and return it with your remittance
to Practical Computing, General Sales Dept. Room 205,
Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS.

DRAGON 32

THE NEW FAMILY COMPUTER

@ 6809E Processor

® 32K RAM expands-to 64K

@ Extended Microsoft coiour BASIC

@ Colour graphics and sound commands

Computer Plus
and see not only
2N the DRAGON but
€</, APPLE, ACORN, BBC,
COMMODORE, SHARP,
SINCLAIR,
TEXAS INSTRUMENTS, VICTOR 9000.
COMPUTER PLUS, 47 Queens Road, Watford, Herts.
Telephone: WATFORD (0923) 33927

50
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LONDON COMPUTER CENTRE
%ACT A
SIrus 1,

1.2 Mb Disk Storage £2395
2.4 Mb Disk Storage £2895

Now available

Z 80 CP/M Add-on board
torun all CP/M 8 bitor

16 bit software

TELE-VIDEO SINGLE-USER TO MULTI-USER

NOW UPGRADED NO EXTRA CHARGE

802E 100K EXTRA DISK STORAGE
£2170

"~ Sirius
Hard Disk 10 Mb
Available Now!

Wordstar Magic Wand Spellbinder
Spelistar D Base |l T/Maker Calcstar
Milestone Datastar Microstar
Fortran Cobol Pascal or any CP/M
software

800 64 K user station £1025

= =

Invoice Purchasing

Superbrain compatibility
Faster disk access
Green Screen. True descenders
22 Function Keys
£2295

Sales
802DE 2 Mb Disk Storage
802HDE 14 Mb Hard Disk 1

Mb Floppy £3990

8066 User 20 Mb Hard Disk £4095 Word Processing Payroll Nominal
816 16 User 40 Mb Hard Disk £7385 - =g e

" B80064K User Station £1025 - -
Prices above based on exchange rate $2 = £ 'd d -ﬂ
CP/M Software EPSON HX20 EpsonType3 MX80/FT New Superbrain 2

Wordstar £195 the POrtable - . MX 100 from £1595
Spelistar £130 \J\
Grammatik €65 _ e

Dedicated Wordstar Keypad
Foot Note £75

CPM/IBM  £99
CPM/DEC £99
T Makerll £150
DBasell £395
Autocode £120
Milestone £195
Task £195

AUTO SHEET
FEEDER £580

5Mb Hard Disk
Model 111 £1095

[

New! 12" Wide |
Automatic
Sheet Feeder
fits all below

Model |

48K System
2 Disk Drives and CPM at
Green Screen no extra charge

Model !l
with TRS DOS

Model I}

16K £599
48K £649
48K with 2 disk
drives £1395

Complete £995 from £1995
for Superbrain,

HARD DISKS TRS 80 Model ll, Apple

Model 6 6 Mb Formatted £1595
Model 12 11.5 Mb Formatted £1895
*k Specially designed Hybrid

heavy duty power supply
*k Data Error Recovery

DAISY WHEEL PRINTERS
LETTER QUALITY PRINTING

*FLOWRITERRP 1600. 60 CPS The most intelligent
Daisy. Proportional spacing with Right Justification on
WORDSTAR, WORDPRO, APPLE WRITER, SCRIPSIT etc.
£1500.

*TEC 40.40 CPS JAPANESE DIABLO 630 uses Diablo
Daisy Wheel & Ribbons £1135.

All prices are Exclusive of VAT and Delivery. Dealer Enquiries invited on all Products.
Large range of CPM Software available. Please phone for Prices.
Demonstrations on all models.

43 GRAFTON WAY, LONDON W1P 5LA (Opposite Maples)

OPENING HOURS: 11-7 MON-FRI12-4 SAT Tel: 388 6991/2
24 hour answer phone: 01-388 5721

® Circle No. 132
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NOW 3Months

6 Months

9Months

Youlllbe glad you chose
apersonal computer with power
enoughto grow withyour needs.

The ICL Personal Computer with
power to grow as you need it.

Choosing the wrong personal computer can work
out very costly, because though they grow to meet your
needs, they just don't grow enough.

The new ICL Personal Computer gives you more.

It's a versatile, professional personal computer. It

can start with a single Visual Display Unit, naturally, and.

it has a wide range of functions to meet your increasing
requirements. And it can grow larger than most other
personal computer systems, because its capacity for
additional hardware is greater.

Starting at £2,895 with one VDU

The ICL Personal Computer provides a range of
options enabling you to have a system tailored to
meet your changing needs.

For example, by adding a fixed-disc, you can have
eight times the original storage capacity, and support up to
4 VDUs. And there is an extensive range of Personal
Computer hardware.

Wide range of integrated accounts and other
application software available, providing limitless
possibilities.

So your secretary can do her word processing, you can
do your forecasts, your accountant can do the invoicing,
and your programmer can do his own thing, all at the same
time. Thats what makes ICL Personal Computer more than
just a personal computer.

And because ICL is Europe's leading computer

company, with thousands of satisfied users in over 80

countries worldwide, we can offer ICL Trader Point

service and maintenance back-up that's second to none.
What more could you ask for, apart from a
demonstration?

trader point

---------------1

= Johnson
l Johnson House - 75-79 Park Street - Camberley - Surrey

microcomputers

I Please send me further information on the new ICL Personal Comnputer.

l Naine Position

I Company Name & Address

l Telephone

Type of Business

I
i

) """

“1Johnson

S0 &7 microcomputers

Johnson House - 75-79 Park Street - Camberley - Surrey
Telephone 0276 20446

I Robophone Answering 24 hrs. Prestel page No. * 200632
Mailbox No. 027620448

48 Gloucester Road - Bristol - Telephone 0272 422061
113 Stratford Road - Shirley - Birmingham B90 3AY

.1 2 3 ¢ I 3 & B B_0B 0 0 J } | Telephone (021) 745 3246

52
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WORLD’S SMALLEST
COMPUTER SYSTEM?

Breast Pocket Computer — A5 Book Size System
More powerful than pocket computers costing up to twice as

Sharp PC-1251 comp:::: ' £79.95
£99.95

Plus FREE £10 software voucher
CE-125 Printer/Micro Cassette
Plus FREE £10 software voucher

Custom made for Sales Executives. Ideal for Engineers and
Hobbyists, or as a starter computer that grows into a
powerful, reliable system.

PC-1251. Massive memory:— 4.2K RAM (3.7K user) and
24K ROM for extended BASIC, including DIM, STRING
and INKEY$. Up to 18 programs stored in memory at
once, each with its own execute key, plus reserve mode

[ - : S

| \‘.’a\'ﬂ“*\"“‘uu\‘\‘h\_\;p
! AT e
peeureseY-

System Price £179.90
Including VAT and FREE £20 software voucher

Dimensions
aC-%ZSI. 135x 70 x 9.5mm (5-5/16 x 22 x } inch). Weight: 115g
0z).

CE-125. 205 x 149 x 23mm (8-1/16 x 5} x 29/32 inch). Weight:

et au e
-

550qg (1.21b).

SHARP PC-1500 COLOUR COMPUTER

The world's most powerful pocket computer?

PRICES, including VAT and FREE software vouchers

PC-1500 Pocket Computer plus £20 software voucher£169.95
CE-150 Colour Printer/Cassette interface plus £20 voucher
................................................................... £149.95
CE-155 8K RAM Expansion Module plus £10 voucher..£79.95
CE-159 8K RAM/ROM with battery back up + £10 voucher
.................................................................... £89.95
CE-152 Custom Cassette Recorder plus £5 voucher.....£39.95
CE-153 140 key Software Board plus £10 voucher....... £79.95
CE-158 RS-232C Interface plus £20 voucher............ £149.95

SOFTWARE AND ACCESSORY LIST ON REQUEST

SMICROL 122 f
e Circle No. 286
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PROFESSIONAL
ADVENTURERS
B} TO UNDERTAKE

| ) 'THREE DANGEROUS
| | Sl MISSIONS

You will need a quick agile mind, a rock-steady hand, and nerves of steel to
~ survive. Your reward will be treasure beyond the dreams of man and the f
, satisfaction of going where no man has gone before.

PHILOSOPHER’S QUEST

A fascinating
adventure in a world of
fiendish puzzles to be

for frequently used commands. One-touch mode selector
for Reserve/Program/Run. Full range of maths and science
functions. QWERTY keyboard. 24 digit dot matrix display.
Auto power-oft, with memory protection.

CE-125. Half the size of this page and less than 1 inch
thick!

24 character thermal printing of data, computation results,
programs, etc. Integral micro cassette recorder for error- |
free saving/loading, plus built-in interface for standard |

cassette recorder. Will run existing PC-1211 software but

many times faster! Powered by rechargeable NiCad

batteries, or mains adaptor (supplied).

MiCROL AND SHARP SOFTWARE AVAILABLE SOON
SEND FOR DETAILS

PRICES include VAT, P&P. Offers are
subject to availability. Send cheques,
P.O. or phone your credit card no. to: —

Dept. PC, 38 Burleigh St
Cambridge CB1 1DG
Telephone: 0223 312453

]

All the adventures can be run on
the BBC Microcomputer Model B and
cost £9.95 including post and
packing.

cOmpetition
ﬁ with over

£3,000

Castle of Riddles

foxthe BBC Microcomgnler Model &

Philosopher’s
Quest

700 1w BEC MicracOMputer Mode! 81

H 1 . - 1 Acornsoft Limited c/o Vector Marketing Ltd, Denington
in preS = R TS SO'Ved To Com-p'ete Industrial Estate, Wellingborough, Northants NN8 2RL.
al @ l@ ﬁ yourquest—thinkhard
CASTLE OF [PZ3- SR I about everything you [T eomet it e e
R I DDLES - dO, Pleasé send me the following adventure games.
Wi £3.000 in pri SPHINX S Aaniire $BCO7.. (o) ot £9.9 |
. In over £3, [aNelgVi=RR  Sphinx Adventure Castle of Riddles  SBG17...(aty) at £9.95
in the fabulous Acornsoft/ ADVENTURE I T
Your Computer competition. Afull-sized classic [ lenos et e " Pt I
Entry form on every pack. adventure game in Prease Prnt
Enter the warlock’s castle, which you move Name. |
solve the riddles, and regain through caves, fight | Aorss |
the ring to become ‘King of | with trolls, collect |- — Pohwe |
the Ring! treasure and finally make your way to . .
L the sphinx to collect your rewar ~— — u
T ® Circle No. 287
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PROGRAMS WITH
A DIFFERENCE 9‘!

-
WORD HANDLER LIST HANDLER

L : SILICON VALLEY SYSTEMS. INC. STUD YING
/166 COLUMNS upto 3000 records . lFtOR EX/t\MSt?
PLUS ON'SCREEN.’! PLUS on ONE DISK imply type your notes into

our E-Z LEARNER program,
Full and Powerful Word Processing sorting on up to 8 DRIVES allowing|| and the computer will throw
WITHOUT ANY EXTRA HARDWARE | 5.y a Mailing List of 24000 Lists || Tandom questions at you until

Will run on standard 48K Apple with are totally user defined and can you have learned each

one or two disk drives. With direct-to- § have as many as 255 fields! subject thoroughly. £25
disk editing its possible to have single|| PLUS full merging with Text files to (LS sl
documents larger than memory. PLUS | produce form-letters, price-list, in

all underlining, justification etc fact the only restriction is the LOTS OF

appears on the screen. €109 | users imagination. £65

- {€£126.35 Inc.VAT) (€74.76 Inc.VAT) READING TO DO.
Apple FREE WITH THESE Apple RAPID READER ‘vou dccide |

APPLES' on the speed you want to

; practice at and the computer
{ will give you words sentences

and paragraphs to read and
then tests you for

comprehension. €25

Complete start-up
business systems
at the same cost
as the hardware

SALES (E£28.75 Inc.VAT) )
LEDGER only
PURCHASE ’Unhke the dlscount WDDD hANIDlIEfD
LEDGER ‘g boys’ this offer L]
includes LISY HANDLER
PLUS APPLEWRITER III ON-SITE
SYSTEM COST INSTALLATION THE LAST ONE

(as illustrated) £2418 2 hours BASIC INSTRUCTI ‘
FREE SOFTWARE VALUE €659 3p4q FULL AFTERSALES BACK-UP VISICALC

OFFER ENDS 24th February 1983 sy gl

.7 (with Hitachi monitor) £1602
| 24-hour ON-SITE MAINTENANCE AVAILABLE e nctvoevan°" FREE SOFTWARE VALUE €519

Mail Order

Prices include Post & Packing

B cos:'nung WE ARE
usiness Systems
. ACCREDITED DEALERS
We will assist you all
the way through with
\ instaliation

Full after-sales serviceis included

| I with all Software
SOME SOFT WA RE' | FULL STAFF TRAINING BY TABS IS AVAILABLE IF REQUIRED |
. Callers very welcome.

GAMES All NEWBRAIN PRICES Include VAT Our retail shop is open from
GOBBLER 10till 6 (Closed Wednesday all da
1}:0 well-known Arcade game of eat and £ 10-00 Y 7

saten 3
10Eastfield Parade
TYCOON/PELMANISM MANACEMERTACCOUNTING SREFORTING EXETEN] = rbe.s,fj‘lveml ¢ DortersBar || 24t Tetephone
e uiesbbultclbuygacdlsell FOR POWERFUL FINANCIAL MODELLING|| Horre FN6 SND S saateq
shares with the computes throwing in erts. 6 5i on 0707 59669
random factors that affect prices. For ALL CP/M SyStems € 295 pO[felSBQf(0707)44808
PELM ANISM is the game that test | {£339.25 Inc.VAT) |
your memory making cards into pairs. £12,oo - ! = = T Tlaw] T T T hem ST T ST T Costl” AT eamf— T
— 4
WORMS NAME
Chasing your own tail can be very tricky £9. 95 'TW_REB_;_ — B

HOME & BUSINESS ___ 5 1 |||
HOME BUDGET £ 12.00 invOiCE & CREDIT NOTE
Keep track of the family Issues and keeps track of —
finances quickly and easily. all your Invoices. £69.95 !- . B
DIARY £ 12.50 INVOICE REVIEW flponicase B || B
12 months appointments Analyses and reports all || Teiapnone "} 11
birthdays etc. Invoices issued. £27.50 /| naxe
WORD WORKER (if both programs bought together, || mopgs Sub-totels
A very eﬂic;‘e:x:l \;loxd 529 -85 DEDUCT £12.45 from total) AER 5k B = | (S =
Processor. or students er/Cosh/Cord No. 1o

and people who write NE WBRAIN Ir:o STAMNe uamﬁzm Just place = en ens ﬂopo nai:: |:’-"° R
DATA BASE £31.50 (Mloq?olmAl? )£263 35 ~
Store up to 800 records and poith SBlay;
sort on up to 11 tields. Model A £228_85 | CO DUteps
Full product support and Guarantee ' ' FREEPOST 8005 Potters Bar, Herts., EN6 2BR

® Circle No. 288

54 PRACTICAL COMPUTING February 1983



SOFTWARE FOR CREATORS

Bring your CP/M software applications to life with
DataFlex.

From menu to muiti-key ISAM, DataFlex has the
features and power you need to create complete
turn-key software applications in a RELATIONAL
DATA BASE ENVIRONMENT.

Compare. .. what else gives you up to 125 data
files with 4 indexes each, fast on-line multi-key
ISAM file maintenance, a multi-fite report
generator, on-line multi-file transaction processing,
an easy-to-use Query, even a “soft” menu to
replace the CP/M command mode. All of this using
DataFlex’s configuration utilities, and NO
PROGRAM CODE!

Itis easy to use, You can type in a Screen format
“image” of a file with your text editor. Then
DataFlex's AUTODEF utility will create the file
definition from the screen image. . . in about five
seconds.

DataFlex will handle your multi-user
requirements too! It runs under the TURBOdos
networking operating system with full data
protection.

If the 16-bit world is your domain, an 8086
version of DataFlex will be available in early 1983.
You can develop now on your Z80 system and

PRACTICAL COMPUTING February 1983

transport completed applications to the
8086/8088.

tf you need applications now, a Library of
DataFlex applications is being developed by other
users. For highly specialised requirements,
DataFlex's PASCAL Library is available to
application developers.

DataFlex can change the way you do business.
And at £495, (excl. VAT), with all its facilities we
consider it the best value in the business. A demo
package, which limits file sizes internally, is
available for computer professionals.

Get the full system, or get the demo, but get your
hands on DataFlex — software for creators.

Trademarks:
CP/M; Digital Research DataFlex; Data Access.
TURBOdos; Software 2000
OEM, SYSTEM HOUSE AND DEALER

ENQUIRIES INVITED. Iat

oﬁwd.

g
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WHEN IT COMES
TO MICROCO
SOFTWARE
WE WROTE

How do you stay up-to-the-minute with
the rapidly changing world of microcomputer
software? Get the Lifeboat Catalogue.

The latest innovations The new
Lifeboat Catalogue is packed with the latest
state-of-the-art software. And if we publish a
new program after the latest catalogue has
gone to press, we enclose a flash bulietin in
your copy.

The greatest selection
Because Lifeboatis the world's [argest
publisher of microcomputer software,
our catalogue offers you the greatest selection of
programs for business, professional and personal use. Our

more than 200 programs range from the integrated Get it now Lifeboat

accounting and professional practice systems to office now servestens of thousands

tools for book-keepers and secretaries to sophisticated of satisfied customers with our breadth of up-to-date, fully
tools for programmers. Included are business systems, tested, fully supported and competitively priced software.
word processors, programming languages, database You may not need all we offer, but we offer just
management systems, application tools and advanced what you need. After all, we wrote the book.

system utilities.
We specialise in software that runs on most small
business computers. Our more than 60 media formats,

#
- -
including floppy disks,data cartridges, magnetic tape and llfeboa' SOCIQ'es

disk cartridges, support well over 100 different types of World’s forem are source
computer. N - il

Get full service \We give the crucial dimension Mall coupon to: Lifeboat Associates
of after-sales service and full support to everythingwe sell. | PO Box 125,London WC2H LU or call 01-836 9028

O Please send me a free lifeboat catalogue,

That includes: I Name

|

|
@ An update service for software and documentation. | Title i B ’
@ Telephone, telex and mail-order services in the London Company
office and at overseas offices in the United States, France, | e !
Switzerland, West Germany and Japan. | o I l
@ Subscriptions to Lifelines]" the monthly magazine that X Postcode -
offers comparative reviews, tips, techniques, identified —— _ ) |
bugs and updates that keep you abreast of change. ni)pﬂghglﬂ ﬂfﬁtfm_ate o |

Lifeboat Worldwide offers you the world’s largest library of software. Contact your nearest dealer of Lifeboat.

USA Lifeboat Associates 1651 Third Ave.New York NY 10028 Tel {212| 860-0300 Telex 640693 [LBSOFT NYK) TWX 710 581-2524 JAPAN Lifeboat Inc. OK 8ldg. 5F 1-2-8 Shiba-Daimon Minato-ku
Tokyo 105 Japan Tel 03-437-3901 Telex 2423296 {LBJTYO) ENGLAND Lifeboat Associates Ltd PO Box 125 London WC2H 9LU England Tel 01-836 9028 Telex 893709 LBSOFTG)
SWITZERLAND Lifeboat Associates GmbH Hinterbergstrasse Postfach 251 6330 Cham Switzeriand Tel 042-36-8686 Telex 865265 {MICO CH} W GERMANY [ntersoft GmbH Schlossgartenweg 5
D-8045 Ismaning W. Germany Tel 089-966-444 Telex 5213643 {ISOFD) FRANCE Lifeboat Associates SARL 10 Grande Rue Charles de Gaulie 92600 Asniefes France Tel 1-733-08-04
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Practical Computing
Back Issues..........

examines personal computers, peripherals and software packages, providing unbiased
critical comment on the strengths and weaknesses of the products reviewed.

This, together with descriptions of programming techniques, and the Open File Section
which contains hints and items for users of Apple, Pet, Tandy, BBC and Sinclair
Computers, makes Practical Computing an invaluable source of information and advice.

¥

So if you've mi ssed a particular iss
o

™
4

which could b
11€] 'i lI ]
ERCAe ) |

March 1982
Reviews: Sirius; Kontron; Ricoh
printers; Sales Ledger package.
Apple software; Adventure —
history of the game and its
offshoots; Patsy — how to asses
your skill as a programmer.

April 1982

Reviews: Oki IF-800; HP-83;
Hornet — critical path package.
Computer-aided design; 3-D
graphics; Education — reading
program. Sorting; Computing
on the farm.

May 1982

Reviews: PBM-1000; Genie I
and II; Arfon light pen; MBasic;
Superscale. Will personal
computers oust main frames?
Education — Learning
multiplication tables. Sampling.

June 1982

Reviews: North Star
Advantage; Percom; Hard-disc
Superbrain; MBasic. Education
— Schools’ Software; Testing
language ability. Stock control
on a micro; Income tax
assessment; CP/M explained.

July 1982

Reviews: Sinclair Spectrum;
Sord M-23; Atari 800; Qume
Sprint 9 printer. Structured
programming in Basic; CP/M
file copying; Power — utility
package for the Pet. Clive
Sinclair interview.

August 1982

Reviews: Sharp PC — 1500;
Televideo 802; Graph pac for
high res graphics. Towards
intelligent programs; Stock
control on Apple II; APL
described.

September 1982
Reviews: New Brain;
Superbrain II; Clearway — low

------------------'--

Issue (month) Year

ch
et
Ar e

cost networking; Superfile for
data base management. Town
planning — a role-playing
game; Data posts explained;
Cryptanalysis.

October 1982

Reviews: CCS — 300; Dragon
32; Sound chaser — synthesiser
system for Apple II. Monte
Carlo methods; Applesoft
compilers; Wordpro revisited;
Graphics for BBC micro;
Applications programming for

beginners Chris Curry interview.

November 1982

Reviews: Commodore 64;
dBase II; Bit Stik high-
resolution graphics for the
Apple; Microcache. Using the
BBC Micro as a graphics
terminal. Fourier transforms
with VisiCalc. Education —
timetable planning.

December 1982
Reviews: Eagle Il and TMK 330
business micros; GraForth on
the Apple; Wordcraft on the
Vic-20; games on the Atari.
Micros under £200 — the
essential facts. How to
manipulate memory on the BBC
Micro. Plus - a complete listing
of a Monopoly program for the
et.

Fill in the coupon and return it
with your remittance to

tical

ompptmg

Address as on coupon

To obtain any of these back
issues please complete and return

the coupon. Prices per copy including post and
packing are UK £1.50, Europe £2.00, Rest of

world £2.50 (Air Mail).

Quantity required

e make sure that you're n
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ot missing out on information

orilenia of Al

To: General Sales Dept., Room 108, IPC Business Press Ltd.,
Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS.

Please send me the back issues detailed leit - for which | enclose

cheque/PO for £ ..payable to IPC Business Press.
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Address
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VICTOR 9000

Aimed at the office market, the Victor 9000 has a wide range of packages to support it. |
| Jack Schofield takes a look at this ‘‘new’’ machine. ‘

THE VICTOR 9000 is @ new machine that is not
really new: it is, in fact, the Sirius 1 wearing a
different box. Both these microcomputers
are made on the same production line by
Victor United, which used to be called Sirius
Technology.

The difference in styling does, however,
indicate a difference in marketing ideas, The
Sirius was styled as a futuristic new micro to
sell through computer dealers against
established products like the Apple 11 and 111
and Commodore micros. The Victor 9000
was styled for the Victor business-equipment
subsidiary of the giant Walter Kiddie
conglomerate, to sell as part of a range of
office products.

Inthe U.K. the Victor is marketed by DRG
Business Machines, which is part of the
Dickinson Robinson Group. DRG is a public
company with a turnover of more than £600
million, and is particularly known for
stationery products, including Sellotape and
Basildon Bond.

Victor software

Part of the ‘‘office equipment’’
philosophy is the provision of a range of
Victor software to go with the machine. The
Victor 9000 supports CP/M-86 and MS-
DOS, of course, just like the Sirius 1, so there
is a wide range of general packages available.
The person who wants WordStar, for
example, can have it. The office equipment
buyer will probably be encouraged to
purchase Victor software including
VictorWriter and VictorCalc. Ideally these
should have been configured to make
optimum use of the Victor’s facilities,
including the soft keyboard and function
keys, but they have not.

The main unit and VDU of the Victor are
essentially identical to the Sirius 1, except for
being cream coloured instead of brown. Fora
full review see the ACT Sirius test in the
March 1982 issue of Practical Computing,
pages 54-56.

The Victor’s display is memory mapped
and refreshed from main memory. The
maximum definition is 800 by 400 pixels,
which allows very fine character definition
and outstanding graphics.

The Victor 9000 keyboard differs in several
respects from the one originally supplied with
the Sirius. The most obvious difference
between the two keyboards is the styling.
Where the Sirius keyboard is low and
tapered, the Victor version is small and
boxy.

The Victor has 10 assignable function keys
where the Sirius had seven. One of these is the
I Help key, number 8. However, function keys

9 and 10 do not appear in the manual which
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Full documentation is available.

was supplied with our machine, nor were they
used by the Victor software.

Several of the keys are labelled differently
on the two versions, though functionally they
seem to be the same. The key confusingly
labelled Cont — which might tempt lhe|
unwary to think it stood for control, Ctrl — |
now carries the Pause label too. The key
which is effectively Ctrl is still labelled Alt.

The Victor has been launched with two
operating systems and a small amount of
software. The operating systems are
CP/M-86 version 1.0(1/0 2.2) and MS-DOS
version 1.25H; each takes up 40K of RAM.
The software includes VictorWriter,
VictorCalc and the Tabs set of financial
packages. Independent software like
BusiPost is becoming available too.

In theory, anything which runs on the
Sirius 1 should also run on the Victor.
However, ACT’s Pulsar programs use a
special password-protection system which
will prevent them from being run on the!
Victor.

VictorCalc is an electronic spreadsheet
program which uses function keys 1 to 7 for
commands like Value and Label. It seemed
slower and less convenient to use than
VisiCalc, but perhaps familiarity with that
ubiquitous package prevented the Victor
version from getting a fair review. The lack of
a manual did not help.

Specification

Microprocessor: intel 8088; 16 bit with
eight-bit input/output; 5SMHz

Operating system: CP/M-86, MS-DOS
Memory: 128K RAM, 4K video RAM, 16K
ROM

Disc storage: two 5.25 in. floppy drives
with 600K storage each

Keyboard: detached QWERTY with keys
including 10 function keys and numeric
keypad. All keys programmable
Display: 11in. green screen with 80
characters by 25 lines or 132 by 50 lines
Sound: Codec volce synthesiser

Ports: two RS-232C and one Centronics

VictorWriter is actually a version 2.12 of
the well-known Select word-processing
package. With it you select the function you
want — such as Create, Edit, Delete, List,
Print, Spell, etc — by pressing the first letter
of the word. The special function keys are not
used at all. — Even for Help you press H.

VictorWriter is a reasonably versatile word
processor which is menu-driven, and screens
are clearly labelled so you know where you
are. The best thing about it, however, is the
Teach program supplied on the same disc. It
takes you through the main commands in 26
easy lessons, and it is interactive and offers
praise or blame according to how well you do
the exercises.

Laugh a minute

The writer has a sense of humour, and uses
files called, for example, Whatsup.Doc. If
you later get stuck when using VictorWriter,
and ask for Help, this calls up the relevant
step-by-step instructions from the Teach
program. It is therefore possible to become
quite proficient after only about two hours
use, which compares very favourably with 1
most packages of similar power.

The Victor keyboard is completely ‘‘soft’’ |
and the Keygen utility allows any character to
be assigned to any key. Also, the character set
is held in 4K of RAM, not in ROM, so using |
the Cedit utility it is possible to create new
character sets and overwrite the usual ones.

Further, RAM keeps a 16-bit word for
each scan line of each character. As
characters use a 10-by-16 pixel grid, which
means 32 bytes per character instead of the
usual eight. Only 10 bits of each scan line are
displayed, but other bits can be used for other
things like reverse video, underscore,
subscript and superscript, etc.

Finally, the Victor provides a range of
display options from 80 characters by 25 lines
up to 132 by 50. In the highest resolution
mode, 40K of RAM is used to address each of
the 320,000 pixels individually. ]

Prefis has used all these facilities in The
Book Machine. It is essentially a
sophisticated word processor, but is designed
to produce discs that can be read directly by a
typesetting machine. Thus the screen display
needs to match the look of the typeset text —
and this must include various typefaces, a
range of type sizes, proportional spacing and
proper justification. It must also be possible
to view the text both with and without the
various typesetting commands. This is what
The Book Machine does.

It offérs up to seven different type styles in
arange of sizes from 6 points to 48 points and
they can all be displayed on the screen
simultaneously. Inter-line spacing is variable
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The Teach program helps gain proficiency.

and as well as the standard character set some

250 extra characters are included to cater for

foreign-language and scientific publishing.
Being a complex program it is relatively

difficult to use, and it makes extensive use of |

the function keys. The definitions of these
keys, which change according to where you
are in the program, are displayed along the
bottom of the screen.

You can also set up your functions or
macros very easily. A convenient way to do
thisis to use the ten keys 0to 9 on the numeric
keypad. Thus a macro of a sequence of half a
dozen keystrokes can be memorised, then
entered simply by pressing one key. The
technique is useful for entering sequences for
frequently used typesetting commands. In
fact, the ideal approach would be to

customise the whole keyboard as though it
was a dedicated word processor. Even as it
stands, The Book Machine represents a
major advance in word processing for
authors, at a price estimated at £6,000
including hardware.

Conclusions

® The Victor 9000 should be successful since
it is the same as the Sirius 1, but this will
depend on DRG’s marketing approach.

@ It should expand the Sirius/Victor market
by offering a second source of software.

@ Current software does not fully exploit the
facilities of the hardware, but this situation
can be expected to improve.

@ To judge by a pre-release, unfinished
version, The Book Machine on the Victor
9000 could make a major impact on the book
publishing field in particular.




TOSHIBA already has two offerings on the
U.K. market, the T-200 microcomputer and
the EW-100 word processor — both
uncompromising business machines with
twin floppies built into a massive VDU
casing. By contrast the T-100 or “Pasopia”,
as itis called in Japan, is transportable if not
quite portable.

It arrives in four boxes containing the
PA-7161 colour monitor, PA-7200 twin
5.25in. floppy disc drive, PA-7251 dot-
matrix printer and, in the smallest of the
packages, the computer console itself. An
extra box provided astep-down transformer
to cope with U.K. mains, the prototype not
being designed for 240V,

It takes only a couple of minutes to
connect the system together, and on
powering-up it worked first time. There are
only two problems. First, it is difficult to
find room for the machine because it does
not stack easily. Each component will
generally stand alone, so the system really
needs a desk to itself. Second, it produces
bad RF interference, making it impossible to
listen to the radio, though it did not affect
TV reception. Presumably the problem will
be taken care of in the forthcoming
production versions.

While the system was used with a colour
monitor, a Pal TV option may be offered
with production versions. The converter is
currently being designed by Toshiba
Europe. Thus it will be possible to market
the T-200 console on its own as an entry
point to the larger system.

The console is about 16.5in. by 10in. in
area and slopes from 2in. to 4in deep. The
keyboard has 90 typewriter-style keys
divided into three main groupings. First
there is the QWERTY keyboard containing
57 keys. The normal typewriter layout has
been preserved and the Shift keys are exactly
where you would expect to find them. The

TOSHIBA

keyboard is therefore very suitable for
touch-typing.

| keys are light-grey while the other keys such
as Shift, Ctrl and Return are in a contrasting
dark tone.

keypad on the right of the console. It
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Specification

Microprocessor: Z-80A, 4MHz

Memory: 64K RAM, 32K Mask ROM, 16K
video RAM

Disc storage: 5.25in. dual disc drive; 280K
per drive, 254K formatted

Keyboard: QWERTY with 90 typewriter
keys, including numeric keypad and
eight function keys

Display: green screen or colour monitor;
eight colours, Mode 0: 80 characters by
25 lines, or 36 characters by 24 lines

Mode 1: 160 by 100 graphics and text

Mode 2: 640 by 200 pixels

Ports: RS-232C, 600-9,600 baud plus
ports for monitor, disc drives and
cassette, two slots for ROM cartridges

Dimensions (height x depth x width in
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The second main group is a numeric |

contains 19 keys in a calculator layout: a
decimal point and numbers from 0 to 9 plus

One nice point is that the alphanumeric | Cursor control, Return and other keys.

Finally along the top of the keyboard are 14
extra keys, including eight assignable
function keys.

One of the extra keys is labelled Label,
and pressing it displays the current
assignments of the eight function keys along
the bottom of the monitor screen.
Assignments used on test included Files,
Load, Save, Time, Edit List and Run. It
certainly makes life convenient to be able to
load, list and run programs by pressing only
three keys.

The key next to Labelis labelled Kanji, for
the Japanese character set, and the next one
is labelled Copy. When pressed along with
the Ctri key, Copy performs the very useful
function of dumping all the contents of the
screen directly to the printer. The last key is
red and marked Stop. Pressing it only
breaks the program; to reset you have to
locate a small, white button hidden from
view on the back of the console.

The remaining features of the console are
an On/Off switch with green LED in the
top-left and a hinged door in the top-right
corner. Lifting the door reveals two
different connections for plug-in RAM or
ROM packs. There are ports on the back of
the console for connections to the printer,
disc drives, mains and VDU, plus three
ports, for example, cassette 1/0, only
identified in Japanese characters.

The twin disc drive and printer are both
about the same size as the console but

mm.} 99.5 x 253 x 429
Distributor: Office International, 247-257
Euston Road, London NW1.
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somewhat thicker. The printer is about
4.5in. deep and the disc drives about 5in.
Both have green power-on LEDs and, like
the colour monitor, are finished in the same
silver and deep-brown colours as the console
itself. Allthe units are extremely solidly built
and the quality of construction and finish
puts some British-made microcomputers to
shame.

The disc capacity is 254K of formatted
storage per disc, of which the console will
run up to four. The dual-disc unit includes a
fan, and the noise of that is tiresome — as it
is with most such fans. The drives
themselves are phenomenally quiet in
operation — at least for those of us used to
Apple, Atari and Sirius drives. Often one is
not sure that anything is actually happening,
which means looking at the red Disc in Use
warning light for confirmation.

The printer is an 80-column model which
prints an eight by nine matrix. Type styles
available include pica and elite faces,
condensed characters and proportional
characters, with the usual enhanced versions
produced by double striking. A range of

block graphics is included as part of the
Toshiba Basic — including signs for playing
cards — and the printer handles them quite
happily. The colour monitor has only two
controls, for brightness and power.

Powering-up the console produces the
question ‘“‘How many files (0-15)?”’ and
then the information that you are using
Toshiba T-Basic version 1.1 ©1982 by
Microsoft. There are 25,595 bytes free. This
version uses OK to mean ready.

The cursor s a flashing underline, but one
key press changes it to a flashing block. The
initial screen contains 36 characters by 24
rows. However this can be changed to an
80-character screen by typing Width 80. If
you type Width 40 you do get a screen 40
characters wide, but it does not occupy the
full screen width. TBasic is an enhanced
version of Microsoft and includes numerous
extra commands such as BSave and BLoad,
Chain, Print Using, Input, On Error Goto,
TRon and TRoff, If-Then-Else and While-
Wend.

There is auto line numbering and the even
more useful renumber function — yes, it
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Japanese graphics characters and card symbols are in the standard character set.

Bgc is built in, but an enhaned ersion can be added via a plug-in ROM pack.
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The forthcoming offering from one of the
Japanese consumer-electronics giants is
inspected by Jack Schofield, who pronounces it
a versatile if rather large piece of equipment.

| renumbers your Gotos as well. Graphics
functions include Circle, Draw, Line,
Colour and Paint. The T-100 offers eight
colours numbered from 0 to 7: black, blue,
red, purple, lime green, pale blue, yellow
and white. There is also a keyboard sounder
which can be made to beep or play a note
from 0 to 255. It covers a wide range, but
could hardly be called musical.

TBasic is an extremely well thought-out
language and anyone used to more limited
versions of Microsoft will greatly enjoy
using it. Its more practical advantage from
the point of view of the T-100 is that it is the
same language as is already used with the
T-200 business micro. T-100 discs are
compatible with T-200 discs so Toshiba’s
standard business software can be run on the
new machine. As the Toshiba will also run
CP/M version 2.2 the range of business
software available is quite respectable.

The alternative Basic language supplied is
called OA Basic, and comes in two versions
— one ROM based and the other disc based.
Plugging in the OA Basic ROM pack
without the drives produces Toshiba’s
copyright logo. The number of bytes free is
now 32,738. Curiously, booting up the disc
version of OA Basic leaves 32,758 bytes free
— 20 bytes more.

OA Basic seems to have most of the same
commands as TBasic, except that it

probably has easier disc operation. The file-

handling commands include Build, Open,

Close, Get and Put, Input, and Search. You

can use the Build command to create 41 files

on each mini-floppy.

Files can be password protected using the
Build #statement and an automatic
Load/Run utility is also included. The other
disc utilities are Initialisation or Formatting,
Copying, Sort, Packing of indexed
sequential files to rearrange records for the
effective use of disc space, and Recovery to
restore partly destroyed sequential files. OA
Basic also includes a machine-language
monitor, and the Term command can be
used to convert the T-100 to a terminal.
Parity and baud rate, etc. can then be
specified. .

To sum up, when you power-up the T-100
it first looks to see if the disc driveis switched
on and a disc is in drive A. If the disc
contains CP/M, enhanced OA Basic or
enhanced TBasic it boots that. If not it looks
atthe ROM slot to see if the OA Basic ROM
— or the promised mini-Pascal — is plugged
in. If so it boots that, if not it defaults to the
built-in TBasic.

[ In many ways this is very useful but in
others it is quite confusing. For example,
you are using OA Basic and you type Cls,
thinking this clears the screen. It does, but
only in TBasic, so instead you have to type:

(continued on next page)
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(continued from previous page}

Screen 0. If you are using OA disc Basic you
might type Dir, thinking this will give you
the disc directory: it does, but only in
CP/M. In OA Basic you must type Cat.
Similarly in TBasic you can use the cursor-
control keys to do full-screen editing of your
program, but in OA Basic you can’t. It is
easier to type, say, Edit 10 when you want to
edit line 10, whereupon this line is reprinted
with the cursor on it. The story of the Tower
of Babel has certainly not lost its relevance.

The internal organisation of the T-100
seems quite complex. The specification
notes that 64K of RAM is fitted as standard,
while a further 16K is provided as video
RAM. There is also a 32K masked ROM,
and RAM packs from 8K to 32K can be
inserted in the slots provided.

Programs can be entered in upper or
lower case, or a mixture of both. When a
program is listed all the lower-case
instructions except those in quotes are
converted into upper case. Reserved words
are stored astokens so they donot need to be
typed out in full, you just need enough of the
word to make thereserved word clear. If you
useadditional spaces toindent statements to
make your program structure clearer, your
spacing is saved along with the tokenised
lines.

Numbers can be integer from -9,999 to
+9,999 or floating point. Numeric
variables can be either integer, single-
precision or double-precision. An integer
variable is marked by a % sign and takes up
three bytes of memory. A single-precision
number up to eight digits long takes up five

TOSHIBA T-100

bytes of memory. A double-precision
number, marked with a # and up to 14 digits
long, takes up eight bytes of memory. A
character string, marked $ isusually upto32
characters long and takes up memory space
equal to its maximum length plus one byte.

It seems that for convenience all strings
are automatically dimensioned to 32
characters. Longer strings can be used by
using a Dim statement, and when only short
strings are being used memory can be saved
by using a Dim statement that isless than 32.
The maximum character-string length is 255
characters. Dim is also used for declaring a
oneto 15-dimensional arrays. Long variable
names are allowed, but as they take up quite
a lot of room in memory they probably |
should not be too long.

There are three distinct graphics modes
for the T-100 with OA Basic. In Text mode |
only characters can be displayed; in graphics
mode both characters and dots can be
displayed; and in the fine-graphics mode
pixels are addressed individually. The
colour resolution of the fine-graphics mode
is eight dots wide by any number of single
dots deep.

If asingle character has aresolutionof 1in
the basic mode, then the text/graphic mode
has a definition of 8 and the fine-graphics
mode of 64. However, because colours are
addressed in eight-bit widths the colour
resolution of the fine-graphics screen is only
80 horizontal by 200 vertical, even though
this number of pixels is 640 by 200.

The T-100 takes quite a long time to
redraw a colour screen, and it lacks any
version of sprite graphics, so it is not

Circles become elliptical when Esc-Copy dumps screen contents to the printer.

Benchmarks

Standard benchmark tests reveal that T-Basic runs a lot faster than OA Disc Basic on
the T-100. All timings are In seconds, and average three runs.

) 1 2 3 5 6 7 8
T Basic 1.2 37 111 10.9 11.6 20.3 32.0 59.0
OA Disc 20 4.2 12.8 17.6 20.5 28.0 40.5 158.5
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| Japanese. There is quite a lot of it and it

particularly good for action drawing.
However, all of the colours produced are
pure and brilliant — quite unlike the sad
colours of the Dragon, for example — and on
the Toshiba colour monitor the visual
sharpness is outstanding.

The graphics are extremely good when
used for thinking games such as chess,
Othello and Mastermind; it is only when a
moving object has to be continually drawn
and erased that the limitations of this
straight bit-mapped approach really show
up. However, the T-100 is really a business
not a games machine. The sheer brilliance of
the colours could be used to great effect in
business programs. Nonetheless, most
buyers will be watching their cash and will
plump for the cheaper option of a green
screen.

Unfortunately, all the printed
documentation on the T-100 is still in

looks extremely thorough. The OA Basic
guide includes a separate section on each of
the reserved words with worked examples. It
also contains a useful guide to the couple of
dozen codes for error messages. The
documentation is currently being translated
and corrected in England, which should
compensate for Toshiba’s occasional lapses
when it comes to English spelling.

The T-100 is sold in the U.K. by Office
International Ltd, the sole distributor.
Office International is a substantial
company with an annual turnover of around
£40 million and some 2,000 employees
including about 700 technicians, and
already sells Toshiba’s T-200 micro and
EW-100 word-processor, and provides
nationwide support.

Office International says it is not yet able
togiveapriceonthe T-100, butincluding the
colour monitor and 80-column printer the
price is expected to be under £2,750. This
will put it out of range of most home users
and personal computer buyers, but it is by
Nno means expensive in comparison with less
sophisticated products from other large
corporations providing such a wide range of
office equipment and consumer goods.

Conclusions

® The T-100 is a well-designed and well-
finished microcomputer which is small
enough to be transportable. However, the
system as a whole has a large ‘‘footprint’’
and will probably require its own desk.

o Itis a versatile machine already capable of
running several languages, and the ROM
sockets offer possible expansions including
RAM ““discs’’.

® OA Basic is large and extremely easy to
use, though its execution speed is relatively
slow.

® The T-100 offers an excellent display and
brilliant colour though it is not particularly
suitable for moving graphics.

® The price may not below enough to tempt
home buyers, but with distribution through
a major office-equipment supplier it could
well find buyers among the existing T-200
user base and in larger businesses.
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EPSON 0X-10
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Ian Stobie takes a look at another eight-bit CP/M micro from Japan.

will clearly have to be if the QX-10 is to | American consumers actually want, and in
competesuccessfully inamarket mademore | particular by the realisation that it is dealers

THE WORLD’S LARGEST supplier of dot-
matrix printers and liquid-crystal displays is
about to launch itself into the mainstream of
the microcomputer market with a desk-top
CP/M machine. Epson’s new machine will
not go on sale in the U.K. before April, but 1
"was able to take a good look at it on a recent
visit to Epson’s U.K. headquarters in
Wembley.

The QX-10 is a conventional CP/M
machine built around the eight-bit Z-80A
chip. But it has a very modern appearance
and will sell at a low price — under £2,000
for a complete system, less the printer and
application software. The ergonomic
standard of the whole system is high, as it

PRACTICAL COMPUTING February 1983

demanding by the arrival of the generally
very good-looking and well-designed 16-bit
machines, like the IBM, DEC and Olivetti
microcomputers.

Epson’s decision to go for a standard
eight-bit CP/M system rather than follow
the 16-bit path needs some explanation.
Back home in Japan, both Epson and its
parent company Seiko market a range of
several different desk-top computers. But in
selecting the best machine for the crucial
attempt to break into the world desk-top
market Epson has clearly been swayed by its
perceptions of what European and

who sell machines.

The QX-10 is aimed at giving the dealers
what they want: a modern-looking machine |
with good keyboard and display, running
CP/M because that is what the customers
are actually asking for, with a large standard
memory and a low price. Epson has proved
that it can innovate with the HX-20, the 41b.
portable computer; this time it is doing what
it thinks another segment of the market
requires by being conservative.

Epson has about 100 dealers in the U.K .,
and they reportedly like the new machine.

(continued on next page)

<
<

63




(continued from previous page)

After all, why should any dealer start asking
customers to pay more for a barely
understood technical mystery ingredient
and an operating system the dealers
themselves are unfamiliar with? An eight-
bit CP/M machine gives access to the wealth
of tried and tested CP/M application
software packages, and requires less effort
and new learning.

Externally the QX-10 follows the design
approach of recent 16-bit machines like the
Sirius, IBM and DEC microcomputers in
being housed in three boxes. The CPU and
discs go in one ‘‘system’’ box, while the
screen and keyboard are each on the end of
their own single-strand cables.

The keyboard uses the standard type-
writer layout and has a nice feeltoit. It hasa
separate numeric keypad and 18 carefully
grouped function keys. The cursor-control
keys are laid out logically with up above
down, and left to the left of right; for some
reason this natural pattern is rare even on
otherwise well thought-out keyboards. The
keyboard unit is light enough to be
comfortable resting on your lap on the end
of its coiled, telephone-style cable, but
heavy enough to stay in one place on a table
under heavy pounding. It represents a good
attempt to put into practice the current
consensus on what a good keyboard should
be like.

The display is also modernin appearance;
the 12in. monochrome green screen
occupies a large proportion of the front
surface, keeping down the space occupied
by the unit on the desk. It can show 25 lines
of 80 characters, 400-by-640 point high-
resolution graphics, or mixed text and
graphics. The standard character set makes
up characters using a 14-by-18 dot matrix,
giving a very readable display. The U.K.
machine will probably come with an add-on
multi-fount ROM board included in the
price, which will allow up to 16 different
type founts to be displayed.

The QX-10 uses a separate NEC 7220
processor chip to handle the display, withits
own dedicated 32K memory area allowing
the Z-80A to continue processing while the
display is being updated. This does have
some disadvantages compared to a
straightforward memory-mapped ap-
proach, but the compensation comes in the
high-level graphics routines built into the
firmware. These provide high-speed
drawing of lines and circles, together with
rapid block filling, screen panning and
scaling. The results displayed on the screen
can be dumped directly to an Epson printer
plugged into the parallel port.

The standard system comes with a light-
pen socket together with supporting
firmware. All that is necessary is an add-on
light-pen. An optional colour board
allowing eight-colour graphics will be
available for use with an RGB monitor. The
only disappointment is that the standard
monochrome monitor supplied with the
Epson QX-10 will only be available in green;

Specification

SYSTEM BOX

Dimensions: 508 x 340 x 103mm.

CPU: Z-80A running at 4 MHz, assisted by
NEC 7220 graphics controller

Memory: 192K RAM expandable to 256K
32K dedicated video RAM arranged as
one-high resolution graphics page of
16K and eight text pages of 2K
2K of battery protected CMOS RAM

Clock: battery-powered day, date arid
time .

Discs: twin slim-line Epson-manufactured
5.25in. floppies, 320K each

Bus: five free expansion slots

Standard interfaces:
light-pen connector
parallel printer interface
RS-232C communications interface

DISPLAY

Dimensions: 340 x 312 x 270mm.

Type: monochrome green on black 12in.
CRT.

Displays: 25 lines by 80 characters or
640-by-400 point high-resolution
graphics

KEYBOARD

Dimensions: 508 x 224 x 48mm.

Type: Detachable with standard QWERTY
layout and spacing

Features: 103 keys in all, with 16-key
numeric keypad, eight-key cursor
control block, 14 function keys in four
blocks; all keys software redefinabie

Software included in price: CP/M 2.2 from
Digital Research; Multi-fount Basic,
version of Microsoft MBasic

Hardware optlons:
colour board displays eight-colour
640-by-400 dot graphics to monitor
high-speed optical-fibre interface; two
channels to support two hard discs at
500Kbits per second
multl-fount character-generator ROM
board
RS-232 interface board; four additional
channels supporting synchronous or
asynchronous communication
|EEE-488 interface;

ADIDA convertor
universal breadboard
Omninet board
direct-coupled Modem

Distributor: Epson (U.K.) Ltd, Dorland
House, 388 High Road, Wembley,
Middlesex HAG 6UH. Telephone:
01-900 0466. Available from April 1983.

customer’s ergonomic preferences the
current fashions for amber or white on black
screens are overlooked.

The system box itself is fan-cooled, and
will work satisfactorily either upright or
mounted sideways. This means it can be
moved out of the way, attached to the side of
the desk or built into it, for instance, leaving
only the keyboard and display unit to take
up space on the desk top.

The system box is fairly compact
considering it contains the main circuit

Epson, and are to be sold on their own to
other manufacturers. Each disc holds 320K
when formatted, giving the user 640K of on-
line disc storage as standard.

An Epson hard disc is not available, but
Epson is encouraging other disc manu-
facturers to provide them. Epson already
has a suitable high-speed interface card so
only the appropriate disc controller is

| needed. Talks with Corvustolink the QX-10

into the hard-disc based Omninet local area
network are at an advanced stage.

A panel on the left-hand side of the system
box pulls off to reveal five expansion slots
for all these hardware add-ons and, on the
machine we saw, three unpopulated banks
of RAM sockets. The U.K. machine will
come with 192K as standard, so only one
bank of eight sockets will be free, allowing
expansion up to 256K. Epson has used

64Kbit chips, which is another reason why ‘

the system is so much more compact than
older Z-80 based CP/M systems.

Software supplied with the machine is
CP/M 2.2 from Digital Research, and a full
version of Microsoft MBasic with machine-
specific extensions added by Epson. The
Basic will support up to 16 different
typefaces if the character-generating ROM
board is fitted, and has been dubbed
Multifont Basic.

A 4dMHz Z-80 based machine running
MBasic will not process most Basic routines
much more slowly than most of the 16-bit
machines currently on the U.K. market.
Machines like the ACT Sirius, Victor 9000
and IBM PC use the Intel 8088, which
fetches and processes data and instructions
in chunks no bigger than the Z-80 does. If
the speed of language processing really
matters, which is unlikely in most
applications, it is only machines like the
Zilog Z-8000 based Olivetti or the Motorola
M68000-based Fortune which are likely to
be significantly quicker.

Conclusion

@The QX-10 is a thoroughly modern
machine despite the use of an eight-bit
Z-80A processor and the standard CP/M
operating system. In particular, the
standard of the keyboard and display is
similar to more expensive 16-bit machines.
@ CP/M still provides the greatest choice of
application software packages. For this
reason many users, adopting the sensible
approach of selecting their software first,
will be looking around for an up-to-date
machine to run it on. The QX-10 looks like
being an excellent choice, and certainly
cheaper than any 16-bit machine, especially
since many of the leading brands require
modifications to run eight-bit CP/M.

@ Documentation was rniot available for
review, but is an important part of any
system.

board with the processor and up to 256K of | @ The price is expected to be in the £1,700 to
RAM, five expansion slots and two floppy- | £2,000 range, in which case the system is a
disc drives. It looks rather like the system | clear winner. Epson is aiming to establish its

box of the multi-user Fortune system. The
two slim-line 5.25in. floppy-disc drives take

given the general attention to meeting the | up little space. They are manufactured by

64

machine as the standard, budget CP/M
computer, in the place of the Superbrain,
Televideo and similar machines.
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CLOSE!

NORTHSTAR | APPLE
OLYMPIA | DATA GENERAL
OSBORNE | DIGITAL
PET | HEWLETT PACKARL
PHILIPS | |.B.M.
SIRIUS ¢ I.C.L.
WANG | ...

ou aimost madeit

" CHECK THESE OUTSTANDING FEATURES )

VERSATILE AND HIGHLY ADAPTABLE By
using the S100 bus the Minstrel will keep up to
date with the latest developments, with over
1,000 boards available from numerous manu-

HORIZON COMPATIBILITY The Minstrel is
compatible with the North Star Horizon, so
that Horizon software will run on the Minstrel.

facturers covering every conceivable appli-
cation. So you know the Minstrel will not
become obsolete and that you don’t have to
rely on one manufacturer to bring you the
latest innovations.

RELIABILITY AND SERVICING Many years’
experience has enabled the Minstrel’s
designers to avoid the reliability problems
encountered by many earlier systems. The
Minstrel is specially designed for easy
k servicing and is outstandingly reliable.

SUPERLATIVE SOFTWARE We have a super-
lative range of application and system
software including CP/M® TurboDOS® and
MINOS®

BRITISH MANUFACTURE British manu-
facture brings you the benefits of UK.
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