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=Editorial=——

THE HIGHLIGHT of the October issue of
Practical Computing five years ago was the
public launch of Prestel. We devoted nine
pages to ‘““The Data World of Tomorrow’’
with explanations of obscure, new jargon
words such as viewdata, teletext, IP and tele-
software.

““The start of the full public service of
Prestel”’, we said, ‘‘is an event which may
well, from the future, seem as crucial in the
history of our civilisation as, say, the opening
of the first railway line or the first circum-
navigation of the globe. Prestel and what it
brings eventually will transform our methods
of communication and through them all the
ways in which we work and live.”

It has since become obvious that Prestel
cannot sustain such inflated hopes. The system
is just not powerful enough. However, the
general tenor of the remarks is sound. We are
in the middle of an information revolution
which will affect the way we work and live, and
we can be optimistic about the changes it will
bring.

But all was not sweetness and light even
back in 1979. We noted that then, as now, ‘‘in
the real world there is a good deal of doom and
woe.”’ Then, as now, ‘‘people are digging their
fingers and toes into the dirt as their fam-
iiar piece of industrial landscape slithers
inexorably over the edge and into the chasm of
history.”’

Also back in 1979 microcomputer firms were
going out of business. ‘“The long-predicted
weeding-out process is now in full swing
among many established companies in the
microcomputer business .... In recent
months, a number of pioneers have run into
financial difficulty and have been forced into
bankruptcy. Digital Group and Imsai are still
doing business, but have been forced to re-
organise under court supervision . ... The

Optimism

Grim Reaper has laid his scythe to Processor
Technology, maker of the famous Sol system,
and one of the first companies to manufacture
S-100 boards as accessories for the Altair
computer.”’

Names like Imsai, Sol, Altair and Exidy will
be strange to many readers, but they were the
Acorns and Sinclairs of the day. At the time, the
idea of their disappearance seemed to portend
catastrophe. The moral is simply that no
microcomputer company is indispensable.

Also, despite all the comings and goings of
Ohio Scientific, Osborne, Victor, Camputers,
Dragon and the like, there has been a remark-
able continuity over the last five years. The
October 1979 issue of Practical Computing
carried advertisements for Apple, Com-
modore, Comart, Cromemco, Rair, Research
Machines, Tandy and other micros. Icarus was
selling Superbrains and Personal Computers
Ltd was selling the Apple II.

The remarkable difference between now and
1979 is in attitudes to microcomputing. The
major change has come from the major
corporations like IBM, DEC and ICL. For
example, IBM no longer thinks micros are toys
— or if it does, it would no longer say so in
public.

Both the public and the government now take
microcomputing seriously. In 1979, no doubt,
the popular view was that the readership of
Practical Computing consisted of just a few
cranks with their heads in the asteroid belt. Now
there is a micro in almost every school, and in a
large and growing proportion of homes and of-
fices. The readership of Practical Computing
may still consist of just a few cranks, but they
arew the ones who are changing the world.

In the end it’s not the computer companies
that matter, nor the magazines, it’s the users.
And that is why there is still every reason for
optimism. o |
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The 16-blt microcomputer is here at fast as the Zitog
Z:8000 Development Module proves. It will aid the user
in evaluating and developing hardware and software
for Z-8000 microprocessor-based products.

It features a Z-8002 processor, 2K word EPROM
monitor, 16K words of RAM, dual serles interfaces, 32
programmable I/O lines with hand-shake control, four
programmable eight-bit counter/timers, jumper-
selectable CPU clock rates and wire-wrap area to allow
addition of custom interfaces or special applications.

Inﬁal"nungs
IRTR L FHIAREES R Pl AN

st . b Yearsago..

JLJ"IH'IH!UJU'I-I'!I!" ageoconpgecoo000000000C00GD

"’ U:]’ L L RO A A AL R R e S L RS LRI H TR W R L WY ]

'!9 I'!ii 799995699939

%0 3 B AT AN Ei Ry e 17 88 00 5K ST

Memory can be expanded by adding 16K RAM and 2K
EPROM components.

The board accommodates a wide range of
applications, and communicates with the outside world
through two RS-232 interfaces. The monitor program,
contained in 4K of EPROM, provides the necessary
debugging commands, I/O control and host interface
for the Z-8000 Development Module.

Prices and availabllity on request from Zilog dealers.

PC Volume 2 Issue 10
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SPOT THE
DIFFERENCE

DATAFLEX DATAFLEX
'THE DATABASE SYSTEM THE DATABASE SYSTEM
THAT SAVES TIME & MONEY THAT SAVES TIME & MONEY
IN APPLICATION DEVELOPMENT IN APPLICATION DEVELOPMENT

FOR FOR
SINGLE USER SYSTEMS MULTI-USER SYSTEMS

RUNNING UNDER RUNNING UNDER

CcP/M, CP/M-86, MS DOS, PC DOS PC Networks, TURBOdos,
and .others concurrent CP/M and others

The words might be different, but to Dataflex it makes no difference which type of system
you use. Dataflex is simply a very good relational database development package, no
matter what.

For one thing it's portable. Develop on an 8-bit CP/M machine, run on an IBM PC.
Develop on a PC and run on a multi-user system. That's really portable.

As for productivity, just check out the difference between DBMS application development
using DATAFLEX and development using popular versions of BASIC and COBOL. The
difference is startling... up to a tenfold increase in productivity on same types of programs!

And if you want to check out Dataflex against some other so-called relational databases,
try these facts for a start:

O at least 10 open files* O On-line interactive file

0 9 indices per file* maintenance, file update and

0O 255 fields per file data entry

0O 4K byte record length 0O Global file operations

O 64K records per file O Multi-user, multi-file applications
O Record locking o O Comprehensive report generator

So whether it's PC, network or multi-user, start with Dataflex. .. it's the relational
database that moves with computers that move with the times.

TRUE MULTI-USER, MULTI-FILE RELATIONAL CAPABILITY

DATAFLEX (INFORMATION MANAGEMENT) SYSTEMS 16 Anning Street, New Inn Yard, London EC2A 3HB.
Telephone: 01-729 4460. Telex: 27341 temark M CP/M-BE  Digital Researcn MS XS Mirosoft PC DOS 1BM Corporation TURBOos — Software 200
® Circle No. 103
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Editorial
standards

MUCH OF the current plethora of computer magazines are of
dubious value. Especially worrying is the influence that a
particular magazine can have on the sales potential of a
product through a good or bad review.

I regularly purchase Practical Computing and also the U.S.
magazine Byte. The April 1984 issue of Byte contained an
editorial statement from Phil Lemmons entitled ‘‘A Call for
Ethical Standards for Personal Computer Magazines’’. I am
sure you have access to this issue.

In brief the eight subheadings were:
. No *‘editorial’’ discounts for Byte staff members.

. Disqualification from stories because of stock

. An author’s connections must be clear.

. No favouritism to advertisers in editorial coverage.

. Editors determine the editorial themes.

. No privileged relationships with companies in the field.
Will you as editor of a leading U.K. computer publication,

make a similar series of declarations in your magazine? If you

were able to do so, I believe you would earn still further

respect in what is becoming a rat-race market.

o The editor replies: Along with all U.K. computer
magazines we are guilty on counts 1 and 2. Unlike many other
magazines, we are innocent on counts 3 to 8 inclusive. Is this
good enough? What do readers think?

We accept discounts on equipment for magazine use
because it helps with software reviews and for everyday
office use. Does anyone think we have been unduly kind to,
say, the Commodore 64 because our system was supplied
half-price? Was our Sinclair QL review more believable
because we paid full price for a production machine, rather
than review a ‘‘sample’’ picked by the manufacturer?

N H Day,
Nottingham.

Screen
hazards

MY ENQUIRY concerns the safety
of video monitors. I have been
using an ex-Video Genie
EG-101 green screen monitor
for a number of years. It still
provides an acceptable display
and is currently in use with our
recently acquired Advance 86
machine.

However, a notice which [
have found stuck to the tube
concerns me: ‘‘X-RAY
WARNING — shielding of this
cathode ray tube for X-ray
radiation may be needed to
protect against possible danger
of personal injury from
prolonged exposure at close
range.”” My major concern is
that of possible endangerment

| of the health of our two young

daughters whom we actively
encourage to ‘‘play’’ with the
keyboard.

The monitor case is, of
course, plastic and I can see no
additional shielding of the tube
face. I am minded to mount a
sheet of 6mm. plate glass in
front of the tube, or even scrap
the monitor altogether.

I have read PC for four years
but do not recall whether
anything has been printed
directly on this subject. I believe
the safety of VDUs for
commercial use is monitored,
but how much is known of the
safety of monitors supplied for
home and small business use?
Are certain manufacturers more
safety conscious than others?
Do the higher voltages in RGB
monitors render them more

PRACTICAL COMPUTING October 1984

hazardous than monochrome?
Can PC perhaps offer any
reassurance?
Paul Backhouse,
Burnley,
Lancashire.

® The editor replies: Help! Do
any readers know the answers to
these important questions?
There have been many
allegations that VDUs are a
health hazard, but the subject is
contentious. The Health and
Safety Executive has published
a Guidance Document on the
Use of Visual Display Units,
HMSO £5, but it is
unsatisfactory. The HUSAT
Research Centre at
Loughborough University is
investigating the field.
HUSAT’s Brian Pearce
author of Health Hazards of
VDTs published by John Wiley
— is giving a one-day course for
managers in London on 11
October and 1 November. It is
called ‘“Working with VDUs:
Problems and Solutions’’ and
costs £139.15 including VAT.
Contact Humane Technology,
P O Box 2, Quorn, Leic-
estershire LE12 8EG.

BBC graphics
IN THE Feedback columns of the
June issue of Practical Com-
puting, S J Steward reports a
problem with the graphics win-
dow capability, VDU24, of the
BBC Micro. The problem as
stated was that after using VDU
29 to change the graphics
origin while using the default
window, a subsequent VDU24
command is ignored.

This is true in certain cir-
cumstances, but the problem

Feedback=—=

has a logical éxplanation and an
easy solution. As the accompa-
nying demonstration program
shows, the VDU24 command to
set a graphics window takes the
current graphics origin as its
bottom left-hand corner. This is
not necessarily the same as the
bottom left of the screen. Also,
if the graphics or text window
goes off screen, then the win-
dow is ignored and the default
window, the whole screen, is
used instead.

The solution is to make sure
that the graphics origin is set to
the bottom left of the screen
before the VDU24 command is
used. VDU26 will do this. The
problem will thus be solved if

VDU24,x1;y1;x2;y2;
is replaced by
VDU26,24,x 1;y1;x2;y2;
G M Abernethy,
Norwich.

dBase input
checking

MIKE LEWIS’S input-validation
technique based on the Type ()
function — see September issue,
page 46 — is certainly ‘‘a little
clumsy’’ as he suggests. For one
thing, it creates unnecessary
extra memory variables, which
are unwelcome when the limit is
64. The word *‘SORT”’ in the
example as printed is of course a

misprint for ““STORE”.
Mike Lewis’s first approach
is the correct one: string the OK

| values together into a single

variable and test the input value
for inclusion or non-inclusion.
The trick is to sandwich the test
value between a pair of

(continued on next page)

10 MODE1

20 VDU24,0;0; 400§ 4003  +REM
30 GCOLO, 129 : REM
40 CLB 1 REM
50 A=GET :REM
60 VDU26 : REM
70 VDU29, 640;512; 1REM

80 VDU24,0; 0y 400; 4003  : REM
90 GCOLO, 130 sREM
100 CLG : REM
110 A=GET
120 VDU26

130 VDU29, 1000; 1000; : REM

140 VDU24, 0;0; 400; 400;  :REM
150 BCOLO, 131 s REM
160 CLG :REM

BBC graphics.

Set graphics window
Set background = red
Clear graphics area to
show window

Wait for keypress

Set default windows
Set graphics origin to
middle of screen

Same window as above
Set background = yellow
Show window

Set graphics origin so
window will go off screen
Same window

Set background =
Show window

white

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.




(continued from previous page}
separators, choosing the same
separators you are using in the
OKCodes string.
Something along these lines:
STORE 'zZLDNzMANzGLAZz
BHMzYRKzEDNZ' to OK
CODES
store’ 'to dist
do while .not. 'z’ + dist + 'Z’$
OKCODES
10,10 say 'District’ get dist
picture "t
read
enddo

Note that OKCodes is topped

and tailed by the separators.
This demonstrates the
principle, but the technique
even allows you to choose the
otherwise dangerous space
character as separator, with the
added advantage that OKCodes
can be displayed on the terminal

if a crib is needed.

' Chris Bidmead,
London NW3.

PFS bug

ONE OF MOST sold data file-
management systems in the
lower price category must be the
PFS — but now a word of warn-
ing. There is a fatal bug, either
in the manual or in the Apple 11
version of the program, which
every user should be aware of.

The manual, which is one of
the best I have ever seen, failsto
mention that while it is possible
to redesign the filing form so
that items can be moved to dif-
ferent places, you are damned if
you try to transfer the first field
to such a position where it is no
longer the first. Temptation to
break this rule may be great,
especially when it is possible to
have 50 items per screen and 32
screenfuls per form. One cannot
always tell beforehand which
fields are those which will be up-
dated most often.

If one of those fields happens
to be the 1,600th, you need 31
Ctrl-Ns to reach the last screen

of the record and an additional

49 Shift-Right Arrows to reach
the last field. Multiply that by
the number of records you want
to update. If you have several
floppies with an identical struc-
ture, it would be much easier to
redesign the form structure so
that the field most often visited
will be the first, do  your up-
dating and then undo the
structural change if necessary.

PFS allows that to be done
and you will save time, and all
seems to be fine. The horror of
it is that your file is corrupt. The
majority of forms may be OK,
but now and then you will meet
forms - which have partially
changed their information with
some other forms.

I have never met this
phenomenon when doing a
redesign of a form, when the
first field, that -of the primary
search, has been left as it is.
Perhaps seasoned users of -
DBMSs know that the primary
key is holy and untouchable —
if it really is in other file-
management systems. But PFS
is purported to be suitable for
novices, and I cannot under-
stand why the publisher of the
PFS failed to mention this
idiosyncracy.

Pauli Heikkinen,
Pori,
Finland.

Commodore
disc danger

ACCORDING to the Commodore
1541 disc drive manual, the
sample programs issued with
the drive, the word-processing
package Easyscript and all other
published material that I have
investigated, an already existing
file on a disc may be overwritten
by a file of the same name by us-
ing the Save and Replace
command
SAVE “@FRED”,8

Feedback——

Formatting.

Scratch.

Rename.

Initialise.

Validate.

Commodore disc danger.

OPEN 1,8,15,"NO0:programme

OPEN 1,8,15,"S0:proaramme

OPEN 1,8,15,"R0tprogramme

OPEN 1,8,15,"10:programme

OPEN 1,8,15,"V0:tprogramme

name,ID":CLOSE}

name" :CLOSE1

name" :CLOSE1

name":CLOSE1

name® :CLOSE!

What is omitted by the
aforementioned documentation
is the information that using
this command may destroy
other files on the disc by over-
writing them with the contents
of Fred.

When challenged with this
Commodore replied as follows:
“There is a problem with the
Save@ command. The com-
mand seems to overwrite ex-
isting records on a disc if the
new program is longer than the
first. The only way to overcome
this problem would be to delete
the old file first and then re-save
or save the new file under a dif-
ferent name and then erase the
old file and rename the new
one.”

A number of new disc com-
mands were also supplied by
Commodore. They are listed
here as they are not described in
the disc manual and do slightly
simplify the rather tedious save
and replace sequence described.

Commodore seems to be
unconcerned both with the in-
convenience caused by this pro-
cedure and by the fact that the
problem has to be discovered by
the user. In my case the cost was
several files, resulting in a great
deal of wasted time and effort.

There is no promise of an up-
dated drive manual or firmware
fix for the problem. Buyer —
and disc user — beware!

D J Morgan,
Broadstone,
Dorset.

Micros in
schools

I WILL BE visiting the U.K. in
November and the Continent in
December on a fact-finding
mission about the uses of
computers in education. If there
is any teacher who has
developed an interesting use for
the computer at any school level
and would like to share this with
me, I would be very interested
to have a look at it. [ would also
be happy to discuss what we are
doing in my country. Interested
teachers should write to me at
Ballarat.
Richard Morrish,
Department of Computer
Studies,
Institute of Catholic Education,
PO Box 650,
Ballarat 3350,
Australia. [J]
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It's easy to get the impression that the differences between micros are there to tie
you down. How do you upgrade from 8-bit Apple to today’s 16-bit micros, or copy files
between different 16-bit machines, without hours or even days of laborious data re-entry
— and all the dangers that entails?
The answer is Pulsar File Transfer. It puts Apple, Sirius, Apricot and |BM straight onto
the same wavelength, transferring file type, text, binary or graphic information
directly at up to 9,600 bits per second.
With the correct combination of Pulsar File Transfer packages you have access to
complete software freedom between IBM.PC, Sirius and Apricot and instant transfer
of data from Apple. Multiple files can be sent or received with a single command,
while an in-built error-checking facility guarantees absolute accuracy.
For more information on the Pulsar connection just return the coupon.
Vive la difference!

H A £ 'l Tal ~ . \3 4
- |
4‘."‘% FREEPOST, Birmingham B16 1BR or call 021-455 7000.

PCI10 84

Please send me further details
on the Pulsar File Transfer:

NAME
POSITION
COMPANY

ADDRESS

TEL.
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Afte,r eve
thats been said in

praise of Amstrad’
CPC464,is there

anythmgto add?

Plenty.

The CPC464 isanenthusiast’sdream
come true.

Fewapplicationsarebeyondits
capabilities, with its sophisticated
features, complete expansionbuscon-
nectorforsideways ROMs, serialinter-
faces, disk drives and modems.

Nowonderthe pressisinraptures
over it.

The CPC464 system.

It comes complete and ready-to-go.
Here'swhat you get for that incredibly
low price.

64K of RAM (42K available), 32K of
ROM, colourmonitoror greenscreen
VDU, typewriter style keyboard,

S

CPC464 green screen VDU (GT64)
® Circle No. 105

integral cassette data recorder and a
very fast extended BASIC.
TheCPC464 offers youhighresolu-
tion graphics, 80 columntext display,
up to 8 text windows plus a graphics
window and a palette of 27 colours.
Not to mention a 3-voice, 7-octave
stereo output you can feed through
a hi-fi amplifier and speakers.
Now we think you’ll agree,
that’s some system.
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DMP! Printer Floppy Disk Drive
R
R Speakers =
" cmn
Flo| Disk Interface
)y
ROM/Cartridge Interface
MODEM
CPC464 Computer ¢
\. PERIPHERALS J

Low cost disk drive.

Aninexpensive floppy disk systemi:
available which includes CP/M * (giving
you the option to access 3000 prover
programs)and LOGO with its famou:
educational applications.

. Optional disk
drive DDI-1
including interface

CP/M* and LOGC
£199.95

—
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Printer port.

TheCPC464 hasabuilt-instandard
parallel printer interface which offers
youthefacility toprovide permanent
referenceof programlistings, letters,
invoices, anything that requires ‘hard
copy’.

AMSTRAD

Optional80columndot matrix printer DMP-}operates
at up to50 characters per second. Combined with the
CPCA464, itoffersa high performancetext processing
system for only £199.95.

Joysticks.
Power supply modulator.

You can bring those arcade games
stunningly tolife with the optional joy-
stick controller which hasasocketfora
second stick.

Theoptional powersupplyandmod-
ulatorenablesthe CPC464 tobecon-
nected to any home colour TV.

Balan
o um\In; balance

READY
Press N for WENU

tntenance

strol
ar service
i

455.00 1040 00

o -s*.Iﬁm 5 T b

ficationandspeedloadingcapability.
Whichmeansevencomplex programs
can be loaded quickly.

A range of software is already
available. And it’s growing rapidly.

Educational programs, business ap-
plications and arcade games are all
designed toutilisethe CPC464’sim-
pressive graphics, sound and proces-
sing abilities.

3239

Computer complete with
green screen VDU (GT64)

x349

Computer complete with
colour monitor (CTM640)

‘EPC 464

complete

w1th
monltor

datacorder

Amstrad Club Membership.

Whether you’re interested in com- '

mercial applications or you're agames
fanatic, you’ll want to join the Club.

Members enjoy immediate benefits
liketheprivilege card, Clubbinder,
regular magazine, competitionsfor
valuableprizesandcontact withother
Amstrad users.

AMSTRAD

CPC 464

MEMBERSHIP NUMBER

REGISTERED NAME

EXPIRY DATE
NOT TRANSFERABLE  SEE MEMBERSHIP CONDITIONS FOR TERMS OF LSE

Amsoft. Fast growing software.

Thehighquality softwaretakesfull
advantage ofthe CPC464 ’shighspeci-

BOOTS TOMET Dixons
Menzies RUMBELOWS coveurex

COMPUTER

*Trade mark Digital Research

ONE GREAT IDEA AFTER ANOTHER |

I’d like to know more about the exciting CPC464 complete computer system. AMSTRAD
Please send literature right away. cRrRCasa
NAME

N - POSTCODE
To: Amstrad Consumer Electromcs pIc Brentwood House, 169 King's Road,

I
I
I
| ADDRESS
I
I
I




Start collecting now.

It's no picnic choosing software.

You thumb through the computer
magazines (can you believe there
are over 100 of them?) and wind up
thoroughly muddled.

At Pulsar, we've done the donkey
work for you.

We've hand picked the world’s top
notch business software and listed

the lot in our Pulsar catalogue. In it,

you'll find everything you need to
help you out in the office.

There are databases to compile
reports and make filing simpler,

spreadsheets for financial and statist-

ical calculations, accounting systems
2

to handle all your book-keeping and
word processors to take the tedium
out of typing.

And that's just for starters.

We've got over 600 dealersup and
down the country who'll willingly
come up with technical advice and
plenty of service back-up later.

Just cut the coupon and we’ll send
you all the bumph.

[To: ACT (Pulsar) Ltd,, FREE POST, Birmingham B16 1BR or call 021
| 455 7000.Please send me the Pulsar Software Catalogue. 4 - |

|Name._ ' - —
Address :

® Circle No. 106



Comart supermicros

COMART has launched a range
of multi-user systems based on
the 80286 and 80287 processors
from Intel, the latest in the 8080
family, and a step beyond the
80186.

The entry system CP-2202
offers 256K RAM, with two
5.25in. 800K floppies. The cost
is £2,995. The 20Mbyte version

costs £4,695, and the 40Mbyte
version £5,695. Common to
them all are four serial ports and
one parallel. It is possible to
upgrade the system to 12 and
three respectively.

Other options available
include memory expansion to
1.75Mbyte and cartridge back-
up. The entry systems runs

single-user Concurrent CP/M,
and the hard-disc version multi-
user Concurrent CP/M.

For more information on
these systems contact Comart
Computers Limited, Little End
Road, Eaton Socon, St. Neots,
Huntingdon, Cambridgeshire
PE19 3JG. Telephone: (0480)
215005.
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micro

MICRONIX has produced a
single-board micro based on the
Motorola 68008, the chip at the
heart of the Sinclair QL. The
board is only 8in. by 5.75in.,
but boasts 128K RAM
expandable to 512K, two
parallel ports and two serial
RS-232 ports.

The on-board floppy-disc
controller can run up to four
drives, which may be Sin.,
3.5in. or 3in. A system monitor
provides full debug facilities,
1/0 control, single-line
assembler and disc read/write
routines.

The board costs £199 plus
VAT in kit form, and £499
made-up. Included in the price
is 0S-9/68000, a real-time
multi-tasking multi-user

operating system similar to
Unix.
Micronix also intends to

release a fully assembled
system, offering two 1Mbyte
3.5in. floppies, 256K of RAM
and two expansion slots in a
unit measuring some 4in. high
and about a foot square. The
price, excluding monitor and
keyboard, will be about £1,500.

Details from Micronix
Computers Ltd, Suite 2, 26
Charing Cross Road, London
WC2. Telephone: 01-240 0213.

Commodore 64

A general-purpose interface system for the BBC, Apple ll/lle and
is available from 3D Digital

Design and

Development. There are eight analogue inputs, four analogue
outputs and two eight-bit digital ports. The analogue sampling
rates are 28kHz, and analogue voltages may be generated at
25kHz; the analogue lines have full 12-bit resolution. The GPIS
costs £700 plus VAT, and is available from 3D Digital Design and
Development, 18/19 Warren Street, London W1P 5DB. Telephone:

01-387 7388.
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Microway
adaptor

PRINTER INTERFACE adaptors
are available from Interface
Systems, allowing printer
output to be translated from
RS-232 format to Centronics
and vice versa, as well as from
IEE to either RS-232 or
Centronics. With these
Microway adaptors.It is
possible to use a micro with any
type of standard printer.

The adaptor simply sits
between ‘the computer and
printer, and comes with all the
appropriate cabling. The cost is
£78 plus VAT. Details from
Interface Systems, Interface
House, 17 Eversley Road,
Bexhill-on-Sea, Sussex TN40
2HA. Telephone: (0424)
225683.

News: hardware—

Viewdata |
packages

PRISM has announced a range of
viewdata packages for IBM PC, |
Sirius, Apple and BBC
microcomputers. Each system
comprises a Prism modem,
interface cable and the relevant
viewdata software. For the BBC
Micro it comes on a ROM,
while IBM, Sirius and Apple
versions are on disc; a comms
card is also supplied for the
Apple II.

The package allows access to
Prestel, Micronet 800 and other
viewdata services. In addition, a
file-transfer facility allows a file
to be passed between the various
machines supported.

The cost for the IBM and
Sirius machines is £259
including VAT, £120 for the
Apple and £89.95 for the BBC.
Prism Microproducts Ltd,
18/29 Mora Street, City Road,
London EC1V 8BT. Telephone:
01-240 1042.

(More news on page 15)

Hardware
shorts

@ Research Machines Ltd has
announced Winchester
options for the 380Z micro.
The 10Mbyte version costs
£2,467 and the 20Mbyte
version £3,080. These prices
do not include educational
discounts. Details on (0865)
249866.

@ DEC’s Microvax 1, a
32-bit micro-featuring Vax
architecture, is available from
Rapid Recall at prices
starting at £8,900. More
information on (0494) 26271.

@ A clock-calendar card
designed for the Apple Ilc’s
Prodos operating system is
available from P&P Micro
Distributors. It also works
with DOS 3.3, Apple Pascai
and CP/M. The price is £129
plus VAT. Information on
(0706) 217744.

@ LSI has given its Octopus
micro a graphics system that
allows up to four planes, 16
colours and four grey levels.
The system comes with 64K
of RAM and costs £395.
More on (04862) 23411.

@ Seriall is a general RS-232
serial interface card for the
Apple 11, 11 + and Ile. The
27 formatting commands are
compatible with 35 of the
most popular printers. Seriall

| costs £129 plus VAT.

Information is available on
(0706) 217744,

® A Spectrum disc interface
for the Hitachi 3in. drive is
available from Statcom. The
complete drive and interface
costs £245, and the interface
alone £75. More information
on (0256) 64187.

@ The' ZVM-124 is a
monochrome monitor for the
IBM PC from Zenith. The
12in. amber screen costs £128
plus VAT. Call (0452) 29451.

@ Acorn continues with its
plans to take over the world
with the opening of a
production plant for BBC
Micros in Ireland.

@ Mitsubishi has produced a
5.25in. floppy which stores
data in the same way as an
8in. drive. The cost will be
around £160. Details on
(0923) 770000.
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DISCOVER THE DYSAN DIFFERENCE

It’s inevitable.
Somebody is always more determined.
Works harder. And winds up on top.
That’s how itis with Dysan.
We invented the 54" flexible

Somebody o
has to be better than =i

everybody else. i

With superior materials. A special
lubricantand jacket liner that extend
diskette life.

Unique manufacturing techniques. Like our
burnishing process that helps eliminate read/
write errors.

And an almost fanatical commitment to
quality. So much so that our diskettes are all
guaranteed 100% error-free. Similarly the
Dysan range of disc packs and cartridges are
manufactured to the same exacting standards.
What does all this mean to you?

Simply this — every Dysan disc or diskette
gives complete confidence of accurate data
recording, safe storage and 100% reliable
retrieval. Every time.

That’s what makes Dysan better.

@ Dysart-|

g peart
i

(L]
e

—

Dysan

CORPORATION

For more information on precision magnetic media that leads the world, call us now on FREEFONE DYSAN.
Or write to Dysan (UK) Ltd., 169 Basingstoke Road, Reading, Berks. RG2 ODY.

JBP/784/B ® Circle No. 107
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Acorn ROM
boards

DOING THINGS with BBC ROMs
‘| seems to be all the rage. Two
products invite you to replace
the 6502 chip in the BBC Micro
‘with internal boards. A ribbon
cable then connects to an
external circuit board with the
capacity to take several ROMs
or RAMs.

Apex from Watford
Electronics uses both the 6502
and 8271 sockets, and allows up
to 15 ROMs to be plugged in
internally. External daughter
cards connect via the ribbon
cable, and can hold 16 ROM
and RAM devices each. The
cost is about £60. Details can be
obtained from Watford

Electronics, 33-35 Cardiff
Road, Watford, Hertfordshire
WDI1 8ED. Telephone: (0923)
40588.

Micro-Z Ltd produces an
external sideways ROM
extension, also plugging into the
6502 socket. It costs £59.95
including VAT. Micro-Z is at
PO Box 83, Exeter, Devon EX4
7TAF. Telephone: (0392) 73662.

The Acorn Electron has
not been forgotten either:
Broadway Electronics has a
sideways ROM card which
allows up to four ROMs to be
plugged in. The device connects
to the Electron’s extension port.
The cost is £29.95 including
VAT. Broadway is at Aston
Road, Bedford, MK42 OLJ.
Telephone: (0234) 58303.

— e

Mini-Telex Mark 3 uses a Tandy 100 portable together with an
acoustic coupler and a rechargeable power pack providing about
20 hours operation to offer a portable telex and data-capture
terminal. The 24K unit costs £1,300 and is available from Direct
Data Entry Ltd, Dower House, 18 Green Balk Lane, Lepton,
Huddersfield, West Yorkshire HD8 OEW. Telephone: (0484) 606090.

PRACTICAL COMPUTING Octover 1984

Modem
Scrambler

AS MODEMS become more
common the danger of data
theft increases. To combat this,
DNCS has produced a data
scrambler which encrypts data
before it is fed into the modem.
A similar device is used at the

‘News: hardware—

receiving end to decrypt the
transmitted information.

The device will work with any
asynchronous modem at data
rates of up to 19,200 baud. The
cost of the unit is £365. It is
available from DNCS,
Truedata House, Green Lane,
Heywood, Manchester OIl10

2DY. Telephone: (0706) 67567.

BBC thermal
printer

A DOT-MATRIX thermal printer
for the BBC and Acorn
Electron computers has been
produced by Phi Mag Systems
Ltd. The unit uses the
Centronics port, and prints
nine- by five-dot characters over
40 columns.

The PhiPrint costs £99 plus
VAT and is available from Phi
Mag, Tregoniggie Industrial
Estate, Falmouth, Cornwall
TR11 4RY. Telephone: (0326)
76060.

Cricket and
the Apple

THE CRICKET is a voice
synthesiser combined with a six-
channel music system for the
Apple Ile and Ilc. It uses the
Texas Instruments 5220 speech

chip to produce what is
described as a ‘‘natural female
voice”’; a robotic voice is also
available.

The music capabilities include
six simultaneous channels of
music and sound. An on-board
clock provides automatic dating
of Prodos files, and can be used
in conjuction with the music,
sound and voice facilities.

The Cricket runs under
Prodos on the Ilc, but requires
an extended-memory
180-column card as well as a
serial card to work with the Ile.
It costs £149 plus VAT and is
available from P&P Micro
Distributors Ltd, Todd Hall
Road, Carrs Industrial Estate,
Haslingden, Rossendale,
Lancashire BB44 5HU.
Telephone: (0706) 21744.

| Sanyo disc

upgrade

THE SANYO MBC-550
micro can now be upgraded to
the specification of the
MBC-555. The add-on second
disc unit also includes three
software packages supplied as
standard with the twin-disc
machine. The wupgrade kit
costs £299 plus VAT. Details
on (0923) 46363.
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LONDON COMPUTER CENTRE

)/ —the pioneers in S100 Horizon

b Computers since 1976 proud
NorthStar’" Drosont DIMENSION. 7

The IBM compatible MU/ti-User system (upto12 users)

15Mb hard disk and 2 user stations
complete with VDU running IBM graphics £5,875"

Each subsequent work station
(8088 CPU 128K RAM) is complete with
Keyboard, Monitor and Cables £1,395

_ *including 6 months on-site warranty

DOT MATRIX : , I_(;o-mompat My W
PRINTERS Kaypro I ] from €1,095

CANON 80 Col 160cps £319 , ™ -
GANON 156 Col 1600ps £399 | . olivetti HARD DISKS

GEMINI 10X/15X 120cps . M24 Hgl;\ngisksforlBM PC Sirius QX10, NEC

I

|

EPSON FX80/FX100 160cps £1,545
EPSON LQ 1500 £1,895

Fujitsu DPL 24 240 CPS £1,995

Compatible &'?éster than IBM PC 10 Mb Tape Streamer IBM PC £995
DAISYWHEEL 2 Drive System 126K £1,939 PLOERS
DAISYWHE G T Wb OTTERS
*Built-in Graphics & Colour Hewlett-Packard-74754A 6 Pen £1,401
FLOWRITER 1600 60cps £1,600 -Ryns Flight Simulator, Lotus 1-2-3 on Roland DXy 800 A3, 8 Pen £ 520

TEC F10 40cps £1,050 )
Tec F1500 25cps £450 -7 oM stors MODEMS/MONITORS

JUKI 18cps £399 -g Mhz 8086 true 16 bi Buzz Box. Direct Connect Modem £70
BROTHER HR/15/25 £445/C795 oy Sendata Accoustic Coupler £220

Fujitsu SP320 48 CPS £980 ?_hi)l(ip:l1122" g(r;eéa:i. l;i Res tggg
AXA " i Res
S e | [ ACCESSORIES |
BODT 2 Tray Auto £595 16 bit 8086 128K RAM Y g e : :
BDT 3 Tray Auto £695 2.4 Mb Disk storage R Ol T

BDT Single €375 CP/M86 orMSDOS R . ekl

Juki Sheet Feeder £239 Green Screen £1,985 Cables Computer cleaning kits

Juki Tractor Feeder £99 Colour Display £2,595  Disk containers Acoustic Hoods

Tractors (Qume RICOH, Tec) £139

. LCC SPECIAL BUNDLE
SOFTARE 8/16 t NEC APC RRP £1985
The comprehensive range includes Dot Matrix Printer RRP FREE :
V?D:DOSTAFPEZSS d BAsgg” £349 Cables RAP FREE : SANYO
SUPERCALC I/Ill £190/£248  SPELLING CHECKER £60 Wordstar FREE * IBM

g%ﬁg:&?ﬁssm 250 LANGUAGES £ Multi Plan FREE

uttimate * © 332 MBasic 215 You Pay £1985 COMPATIBLE

o0 MBasic Compiler 235
i Natse agl Aztec 'C Complier 195 16 bit

Qpelsta Innovation ‘C’ 345 1 t 1 :

gﬁ%ﬂﬂkmnmuﬁ & G Comeht, g aprlco )1( _ *runs most
nnBIBan TS s caaifornsz 99105 | 5/10Mp Hard Disk £2,698/€2,998 | fiEdmy non-graphic
o Er° M papso Floppy Version from £1,498 o e SOftWAre

Lotus 1-2-3 357 ACCOUNTING New! Apricot 12" monitor with swlvelc1

Dpen A g 430
AT R % 088 CPU. 128K RAM

o xact
DBRGE COMMER. fusar from 352 s,nus 1 (expandable to 256K) MSDOS

FastBase inc. RPG- 185
Fad 185 COMMUNICATIONS 1.2 Mb Disk storage £2,195 550 1 Drive 160K £749
S%njéfgsnoms Pus135  MoveltBiis 213 ME Disk Sibrade £2.898  °550/180 2 Drives 160K ea £778

Foamtl - s SO 10 Mb Disk storage £3,098 555 2 Drives 160K ea £999

816 140 *550/730 2 Drives 730K ea €1,189
BG o Re  he 825'?@2 LAP PORTABLES *556/730 2 Drives 730K ea £1,580
~gmpcoosony o0 NEC 8201 16K €478  "LCC upgrade

FORMATS: Superbram Telewideo Smins Sdiya EPSON HX20 16K from €402 Monitor mono/ £128
Morthetae 8050 DEG | paon OX 10°1BM TANDY 100 8K €433 colour from £380
101 1P XFROX.ALTOS. Apricot. NEC APC IEESEEONED £798 Stand 630 PCW Show

Al pnice, are: exclsive of VAT
43 Grafton Way, London W1P 5LA (Opposite Maples) DEMONSTRATIONS
Opening Hours: 10-7 Mon-Fri. 10.39-4 Sat. SALES - SERVICE
01-387 4455 (4 lines) Telephone Answering Service After Office Hours SUPPORT
Telex: 8953742
® Circle No. 108
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The title of ‘genius’ is not bestowed
lightly on man or machine: those extra-
ordinary qualitiesand powersofintellect
arerare.

Einstein had them in full measure.
And so now does the new micro
computer from Tatung, designed and
built in Britain and appropriately
named - Einstein.

Eirisveln

)L.OUR MICRO
N EXTRAS
D £499.

Einstein was created by Tatung, one ™
of theworld'sleadingelectronic companies,
and given the capacity and the remarkable
capabilities to compete with computers costing far more.

Its simplicity of operation will appeal to the first time buyer
and to businessmen who don’t want to lose staff to expensive and
time-consuming training courses. At the same time its operating
system is both powerful and sophisticated to satisfy the most
advanced requirements.

For those who have outgrown their existing primitive
machine, the speed and capacity of the 500K built-in disc drive will
make all the difference. And for the small businessman, the ability
to store and retrieve all information in seconds will be as important
as Einstein’s built-in flexibility, which allows the system to grow
as the business develops.

BUILT-IN 80K MEMORY
Total memory capacity 80K RAM divided into 64K ‘user’ memory
and 16K for colour graphlcs production.

BUILT-IN DISC DRIVE
500K 3" compact floppy disc
drive. Potential for massive
extra storage with a second
500K disc drive internally.

. ¥ BUILT-IN 16 COLOUR
Pt g GRAPHICS High resolution

* 22 03 ra grzaphjc arﬁ;ngtlolr)llfro}rln ’
_Eer, ] sprites (definable shapes),
@ |6 vivid colours.

s

BUILT-IN EXPANSION PORTS
Connection to both TV and optional colour monitor, most
printers and other computers via RS232C interface. Also twin
joystick ports, 8 bit user port, exclusive Tatung Pipe.

BUILT-IN FLEXIBILITY . )
Powerful Crystal BASIC. Multi-lingual plus ability to run CP/M.t

BUILT-IN VERSATILE SOUND
Sound synthesiser facility includes chromatic music with three
voices. Substantial speaker with volume control. Provision for
speech synthesiser.

Einstein has them all. Feature for feature, it meets the needs
of the novice and the experienced operator, both at home and in
the office.

Einstein, designed and built in Britain, is a complete colour
micro computer with no hidden extras.

And for under £500 is sheer genius.

Einstein

SHEER GENIUS: AT WORK, AT HOME.

DIAL 100 AND ASK FOR FREEFONE EINSTEIN FOR YOUR NEAREST STOCKIST.

® Circle No. 109 TCP/Mis a trade mark of Digital Research Inc.
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1 IR Lamps vs Shades Profit Analysis
2
3 No Product Sales Querheads Profits Taxes Gross
4 f——fous I~ = = o B :::::;::: ek === ===
5
6 1 Overhanging Lanps 2560.60  4608.45 2099.55  734.84 1364.71
?7 2 Table Lamps 2600.88  435.76 2164.24  757.48  14@6.76
8 3 Clip Lamp= 7379.88  289.60 2080.48  ?728.14 1352.26
9 4 Spot Lanps 4530.00  490.00 4050.88 1417.50  2632.50
18 5 Roof Lanps 6300.80 119.80 6686.20 2338.07  4342.13
11 6
12 7 Blue Shades 1760.60  299.20 140@.80. - 499.26  918.57
12 & Red Shades 1350.08  237.68 1112.48  389.34  723.06 |
14 9 White Shades 1890.88  332.64 1557.36  545.88 1912.28
15 18 Crean Shades 1750.08  308.88 1442.08  584.786  937.30
16 11 Black Shades 400 .00 70.40 3729.68  115.36  214.24
17
18 Totals 25950 .88 3033.45 22916.55 £020.79 14895.76 J
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Be honest.

No matter how much your job
relates to the relentless march
of statistics, the fact remains that
number crunchlng on a grand scale
1S a pain.

Particularly as you’re only
interested in the results.

With Chart from Microsoft,
everything is made a whole lot
easier.

Once the program is in your
microcomputer, you can choose

Microsoft.

ure thef igures.

from a whole range of well thought |

out and interesting charts.
More than any other business

graphics package.

And you don’t even have to
know that much about computers
to operate Chart.

It easily makes sense of even the
most complex figures.

And not only does it work
superbly with Multiplan, but also
with most other spreadsheets into
the bargain.

For the gurus amongst us,
Chart has sophisticated analysis

| functions such as linear regression

' and exponential curve fitting.

| While if you wish to create

| your own original style of chart,

I be our guest.

Chart has the built-in ability

to operate even the most advanced

| printers and plotters, so your work
can be transposed quickly onto
paper for reference.

| Commg from Microsoft, the
| orlglnators of BASIC for

mlcrocomputers Chart has been
specially written to fit in with
your needs, rather than the
other way round.

And because there are so
many different types of chart to
choose from, it’s great fun to
use.

So, lI;CI;}]CmbCr if yougetfed
tht d
bgr“;lhere sC MlCR SOFT
| nothmg as nice as pie. Right.Firsttime.

Call Microsofton (07535) 59951 for
any further information you require.

[ Microsoft Ltd, Piper House, Hatch Lane, Windsor, Berks. SL4 3Q]J.
® Circle No. 110
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It started with a PC.

Now we are authorised dealers for-
most of the top personal computers.
including DEC's Rainbow, the new
Compagq, and of course IBM’s new
portable as well as the PC and XT.
Our staff are experts at analysing
your requirements, and
recommending the best package to
suit your needs.

Arrange for an appointment at your
nearest branch. for ademonstration
and a chat with no obligation.

M N

omreaa IBM PORTABLE
637, Holloway Road *76. Westow Street Upper Norwood
London N19 5SS 01-272 6398 London SE19 01-771 6373/6634
14, Charles St. Hanley
I s Stoke-on-Trent 269883 *Not IBM Authorized at present

MicRowar




—— News: IBM=—

IBM launches 80286-based PC

1BM has announced two more
additions to the PC family, both
designated AT — Advanced
Technology — along with a new
version - of PC-DOS and the
Xenix implementation of the
Unix operating system. Further
new announcements cover
networking and multi-tasking
for all versions of the PC using
DOS version 2.0 or higher.

The AT is the first IBM micro
to go beyond the Intel 8088
microprocessor. It uses the
state-of-the-art Intel 80286
chip, an extended virtual
memory version of the 8086
which can address 3Mbyte of
RAM. Only 256K and 512K of
RAM is supplied with the
floppy and hard-disc versions of
the AT, but this can be
.increased later.

A further advantage of the
AT models is their increased
.disc-storage capacity. The
5.25in. floppy-disc drive now
holds 1.2Mbyte, while the hard
disc, if fitted, holds 20Mbyte.
This compares = with 360K

floppies and 10Mbyte hard discs
in the PC/XT range.

Both models have eight free
expansion - slots on the main
board, and a new 84-key
keyboard. The extra key is
marked System Request, which
is a posh way of saying ‘‘Help*’.

A new version 3.0 of PC-
DOS is supplied to take
advantage of the extra facilities
of the AT models. DOS 3.0 also
works with existing IBM PCs.
The AT models are claimed to
be compatible with most current
PC software and hardware, but
to run programs two to three
times faster.

IBM has also announced
multi-user, multi-tasking and
network capabilities.

The IBM PC Xenix operating
system, which is Microsoft’s
version of Unix, allows both
multi-user operation and multi-
tasking on the AT models. Two
additional terminals can be
added to share the 80286.

For the IBM PC owner
who wants a multi-tasking

capability, IBM has announced
a new program called Topview,
which Phil Estridge, the PC
division’s boss, describes as ‘‘a
key foundation for future
applications”’.

Topview enables the user to
run several programs at once,
and to Cut and Paste data
between different applications.
It is also mouse-compatible.
Topview runs on almost all
versions of the IBM PC,
including the Portable Personal
Computer and the 3270PC. It
requires 256K of RAM, double-
sided discs and PC-DOS
versions 2.0, 2.1 or 3.0. It will
cost $149.

Topview is claimed to be
compatible with many existing
IBM PC programs, including
the Assistant packages — which
are IBM versions of the PFS
range and Displaywrite,
Multiplan, VisiCalc and various
languages such as Basic, Cobol,
Pascal and Fortran. A Topview
programmers’ kit will also be
made available.

The announcement of
Topview suggests that PC-DOS
is likely to remain a single-
tasking system for some time
to come. The early pre-
anouncement of Topview could
be partly to try to counter any
inroads into the PC market
being made by Digital
Research’s multi-tasking
CP/M-86 operating system.

Finally, IBM has launched a
low-cost networking system to
link up to 72 IBM PCs, XTs,
ATs and Portables using coaxial
cable. Each PC needs its own
Network Adaptor, which fits
into an expansion slot and
comes with a 9ft. cable. A
Network Translator Unit is then
required, providing ports to link
up to eight PCs.

All these announcements
have been made by IBM’s Entry
Systems Division in Boca
Raton, Florida. The products
have not been announced by
IBM United Kingdom Ltd, and
so are not yet available from
IBM dealers in the U.K.

IBM fixes
Junior

AS A RESULT of less than
overwhelming sales in the U.S.
‘IBM has announced a proper
full-stroke keyboard for the
PCjr. It will be supplied as
standard on new machines, and
all existing PCjr owners will get
the upgrade free.
|  Also, the PCjr can now be
expanded to a maximum of
512K of RAM, which will allow
it to run more of the large
programs written for the IBM
PC. The price has been reduced,
and a single-disc system now
sells for $999. This is cheaper
than the Apple Ilc, which offers
less disc storage than the PCjr.

The idea of free upgrades is
not new within IBM. People
who bought their 1.0 version of
Easywriter were given version
1.1. free when the original
program was found to be
faulty.

Wouldn’t it be nice if the idea
of free upgrades caught on with
companies like, say, Acorn?
There must still be a few users of
Basic 1 and the 0.1 operating
system who could benefit.

Now anyone can produce high-quality presentation slides using

VCN-Execuvision on an IBM PC with graphics capabilities. The
program allows you to create charts, graphs, etc., add lettering in
10 typefaces, and try 64 colour schemes. There are 10 library discs
which provide photographs and drawings you can add to your
slides, with full Cut and Paste facilities. The VCN system is
available from IBM authorised dealers, including Pete and Pam.

E—— ——

Cheap and
Easy

SCORPION COMPUTING has
launched a five-module inte-
grated accounts package, Easy
Junior, which costs only £295.
the package includes sales, pur-
chase and nominal ledgers,
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stock control and invoicing.
Easy Junior joins two ex-
isting Scorpion packages, easy
and Easy Plus. All three are
written in Level II Cobol.
Contact Scorpion Com-
puting Ltd, Scorpion House,
High Street, Hartley Wintney,
Hampshire. Telephone:

(025126) 3706.

Sidekick

WITH SIDEKICK you can have
several handy desk-top func-
tions without buying an inte-
grated windowing package. It
sits in RAM and provides a
notepad, calculator, calendar
and auto dialler.

Contact Altor Ltd, Brechin
House, 801 Govan Road,
Glasgow GS1. Telephone:
041-445 5130.

Package
tour?

IF YOU WANT to build your own
expert system-you can now use
the M1 from Framentec of
Monaco. M1 is written in Pro-
log and offers an expert
systems shell with backward
chaining and certainty factors.
The price is high at $12,500,
but includes a four-day train-
ing course which is held,
naturally, in Monaco.

Contact Framentec Monaco,
74 bd. d’Italie, MC 98000,
Monaco. Telephone: 93-
30.11.09.

21




AN YO

16BIT BUSINESS MICRO

MBC 550

S}ngle

54" floppy =y

disc drive 5..:’__, g =00 ﬂ B

£749(+VAT) |

The new Sanyo 16 BIT small business micros... with
tremendous potential for businesses of all 51zes.

® ]6BIT 8088 CPU with powerful MS-DOS operating system

® 28K RAM expandable to 256K

® Centronics compatible parallel printer port

® Compact desk top design with detachable keyboard
® Optional high resolution green phosphor or colour monitor

SOFTWARE

MBC 550 MBC 555 ; (-
MS-DOS  WORDSTAR MS-DOS  WORDSTAR CALCSTAR Twin
BASIC CALCSTAR BASIC MAILMERGE INFOSTAR g‘/‘t" gOPpY
isc drives
EXTRA FROM ICARUS £999 (+ VAT)

v [ntegrated sales, purchase and nominal ledger v 10 MB external hard disc

accounts package available.
¥ Choice of 160K (standard), 320K

or 640K discs SEE SANYQ

The backing of the nationwide Icarus dealer network
for application advice and installation.

THEN DECIDE. . . ICARUS

Full details
of the new
Sanyo micros
onrequest.

RUS

ICARUS COMPUTER SYSTEMS LTD, 39-51 Highgate Road, London NW5. Tel: 01-267 0177. Telex: 264209

® Circle No. 112
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Entrepreneur
business education

ENTREPRENEUR is one of the
Brainpower range of self-
education programs aimed at
people already running or
thinking of starting a small
business. Available for the 48K
Spectrum and the Commodore
64, Entrepreneur consists of a
100-page educational book and
two programs.

The book and the teaching
program explain business and

accounting concepts. The
applications program helps you
produce cash-flow forecasts,
balance sheets and profit and
loss accounts.

Other titles in the range in-
clude: Project Planner, for the
BBC and Commodore 64,
which explains critical path
analysis; Forecaster, also for
the BBC and Commodore 64,
explaining time series and

causal analysis; and Numbers
at Work, which covers every-
day business numeracy, ex-
plaining things like deprecia-
tion, VAT and PAYE
calculations.

The Spectrum titles each cost
£14.95 including VAT, and are
supplied on cassette. Com-
modore 64 and BBC versions
cost £19.95 on cassette and
£4.95 on disc. Contact Trip-

News: software=—

SNTRERRE

TR Asr-up ke

tych Publishing Ltd, Sterling
House, Station Road, Gerrards
Cross, Buckinghamshire SL9
8EI. Telephone: (0753) 889988.

Xchange
bundled with
BBC upgrade

PSION’S Xchange integrated
software package is to be
offered bundled with the
Graduate, Torch’s IBM PC
compatible upgrade for the
BBC computer.

The £945 VAT-exclusive
price of the top-of-the-range
Graduate model G-800/2, with
256K of RAM, 8088 processor
and twin discs, includes Psion’s
linked spreadsheet/word-
processing/database/business-
graphics package. Xchange is
reviewed on page 99 of this
issue; it is not bundled with
cheaper Graduate systems.

The Graduate is really a
second computer with two free
IBM PC compatible card slots.
It attaches to the BBC through
the IMHz bus. Details from
Torch Computer Ltd,
Abberley House, Great
Shelford, Cambridge CB2
SLQ. Telephone: (0233)
841000.

Commodore
Z-80 cross-
assembler

SUPERSOFT is launching a Z-80
cross assembler running on the
Commodore 64. Called
Mikro-80, it lets you assemble
Z-80 op codes rather than the
Commodore 64’s native 6502
instruction set.

The Commodore 64 with

The twin-di

disc drive is already widely used
as a low-cost development
system by machine-code pro-
grammers writing for other
6502-based machines. Super-
soft hopes that with Mikro-80
it will appeal to people develop-
ing software for the Spectrum,
Amstrad and MSX machines
too.

Cross-development is
popular because for efficient
commercial programming you
really need a system with disc
drives, which most target
systems presently lack. It also
makes it easier to use a com-
mon set of routines across
several target machines.

Mikro-80 will cost around
£50 plus VAT. For further
details contact Supersoft,
Winchester House, Canning
Road, Wealdstone, Harrow,
Middlesex HA3 7SJ. Tele-
phone: 01-861 1166.
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sc Graduate comes with Psion’s integrated suite.

Making
Mac music

PROFESSIONAL COMPOSER is the
equivalent of a word processor,
but handles musical scores
rather than ordinary text. Run-
ning on the Apple Macintosh
the program exploits its high-
resolution graphics to display
the full range of music symbols
on the screen.

You can copy and move
passages, transpose parts, add
lyrics and create piano reduc-
tions. Finished scores can be
printed out. The price is £429
plus VAT.

Details from P & P Micro
Distributors Ltd, Todd Hall
Road, Carrs Industrial Estate,
Haslingden, Rossendale, Lan-
cashire BB4 SHU. Telephone:
(0706) 217744,

(More news on next page)

Shorts

Open Access, the integrated
package reviewed in
September’s PC is now
available for the ACT
Apricot. The package, which
includes spreadsheet, word
processing, three-dimensional
graphics, diary and
communications functions,
has until now only been
available for the IBM PC.
The price of all versions is
£450 plus VAT. Contact
ACT (Pulsar) Ltd.
Telephone: 021£455 7000.

Menugen is a utility for
CP/M and MS-DOS micros
which lets you hide the
operating system from the
end-user behind a set of
customised menus. Running
programs and executing
operating-system commands
can then be carried out by
less-skilled users. Menugen
costs £30 plus VAT. Contact
Microft Technology Ltd, 45A
Radnow Walk, London SW3
4BP. Telephone: 01-352
7876.

Sagesoft has added payroll
to its range of accounting
applications. The payroll
program, which can typically
handle about 150 employees,
runs on most CP/M and
MS-DOS systems. The price
is £195 plus VAT, with
maintenance available for
£50 per year. Details from
Sagesoft Ltd, NEI House,
Regent Centre, Gosforth,
Newcastle upon Tyne NE3
3DS. Telephone: (091 284)
7077.
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TOP VALUE, from NEC...

the ADVANCED Personal Computer (APC)
from only £1, 735 + vat

including free NEC dot printer + MSDOS or CPM
or free MSDOS + WORDSTAR + MULTIPLAN

STANDARD FEATURES

* SPEED: full 5 MHz 8086 16 bit processor (true 16 bit data).

* CAPACITY: One or two ONE MEGABYTE 8" disks (1.2 Mb each under MSDOS)

* MEMORY: 129k user RAM + screen RAM + system ROM + battery-backed

CMOS non-volatile RAM & clock/calendar.

* OPERATING SYSTEMS: MSDOS or CPM-86 or CONCURRENT DOS (CPM).

* HIGH RESOLUTION: 8 x 19 dot character screen definition, (25 lines of 80
characters + 26th system status line), 12 Inch green screen.

* AWARD WINNING NEC 7220 graphic chip In character mode. 256 standard
character set includes maths/greek & graphic symbols. ADDITIONAL 256 USER-
PROGRAMMABLE shape character set(s).

* DETACHABLE KEYBOARD: Fast buffered 61 key + 25 key numeric/cursorpad +
21 A-101 mnda function keys with labelting facility (16 of which will each hold

1ser-defined strings).

* SERIAL RS-232: Up to 19,200 baud synch/asynch. PARALLEL printer.

* SUPERB MANUALS: operating level to full technical spec (US written).

* COMPACTNESS: 19 inches wide, 24 inches deep, 14 inches high.

* PRICE: unbelieveable for the quality of this product from the mini-computer
division of NEC (world’s 3rd largest micro manufacturer).

OPTIONAL EXTRA FEATURES

* EXPANDABLE USER MEMORY: in 128k units to 6540k RAM.

* HARD DISKS: one/two (10-20 MB formatted), floppies ideal for backup.

* 8 COLOUR SCREEN: (standard software uses colour optionally).

* VERY HIGH RESOLUTION GRAPHICS: 640 x 475 x 8 colour screen from
1024 x 1024 x 3 bit mapped array (384k extra RAM!). Hardware draw, pan & zoom
using 2nd NEC 7220 controller. Fast! Macro shape generation etc.

* 32 BIT HARDWARE ARITHMETIC PROCESSOR: 8087.

* CONCURRENT CPM NOW AVAILABLE.

* 8 BIT Z80 CARD NOW AVAILABLE for dual standard 8 & 16 bit.

SOFTWARE

CUSTOMISED software packages to your requirements for less than the price ofa
typical inflexible standard package — details on request.

ACCOUNTS: Own bespoke packages at two levels, SYSTEMATICS, PEACHTREE.

WORD PROCESSING: NEC Benchmark, Speltbinder, Wordstar, etc.

DATABASE: DBASE I, Rescue, Datastar, Friday! etc.

‘LANGUAGES: C, CB-86, CBASIC-86, Microsoft BASIC, COBOL, FORTRAN,

ASCs. PLI. ;
COMMUNICATIONS: Asynch, IBM; Bisync 3780, 3270, HASP.

Brighton Compuier

Centre
130 Lewes Road, Brighton BN2 3LG
(0273) 673114 Mon-Sat 10am-6pm

Please send me further details of the NEC APC.
Name.........

Company .
Address

Application PC10/84

® Circle No. 113
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WordStar
with pictures

DOODLE is a graphics package
which can be used on its own or
with WordStar to produce
illustrated reports or other
mixed text and graphics out-
put. Running on the Apricot,
Sirius and IBM PC, Doodle is
aimed at the general office
market rather than the
specialist CAD user.

Doodle pictures are created
on-screen with the cursor-
control keys and a Logo-like
command language. To merge
pictures into an existing docu-
ment you write special Doodle
dot commands, resembling
WordStar dot commands, into
your word-processor files.
Doodle then generates the
finished picture/text output on
a dot-matrix printer or plotter.

Doodle cost £665 plus VAT.
Epson, ACT and most other
common printers are sup-
ported, as is an optional
graphics tablet. Details from
Trilex International Marketing
Ltd, 57 Church Street, Staines,
Middlesex TWI18 4XS.
Telephone: Staines 63771.

SPECTRUM LOGO, previewed in
May’s Practical Computing, is
now in the shops. Logo was
developed to provide an easy
way for children to get to grips
with programming computers,
and the Sinclair version comes
in a boxed set which includes
two books and the software on
cassette. The price is £39.95
including VAT.

News: software=—

Shorts

The Snowball keyboard
trainer is now available for
the Apricot and BBC
computers. Apart from basic
touch-typing skills, the
program aims to build up
your typing speed. Another
version of Snowball, biased
more towards commercial
typing, is available for the
IBM PC, Sirius and other
MS-DOS machines. Supplied
on disc, Snowball costs £25
plus VAT on the BBC and
Apricot computers, or £89
for the full commercial ver-
sions. Contact Microguide
Ltd, 14-16 Low Pavement,
Nottingham NG1 7DL.
Telephone: (0602) 585282.

MSX Viewdata from Kuma
Computers gives you the
ability to access information
services like Prestel and
Telecom Gold with an MSX
home computer. You use the
package in conjunction with
Kuma’s RS-232 interface
card, which costs £99.50,
and a modem, which is
available for about £70.
MSX Viewdata itself is
£19.95 including VAT, and
comes on cassette. Contact
Kuma Computers Ltd, 12
Horseshoe Park,
Pangbourne, Reading,
Berkshire RG8 7JW.

Telephone: (07357) 4335.

Data
encryption

DATAWRIGHT’S data encryption
package is a CP/M utility pro-
gram which lets you protect
confidential data files. You
enter a password of at least 12
characters and the program
then scrambles the file using
the American Department of
Commerce private key data
encryption method. You might
want to do this, for example,
before transmitting a file over
a phone line or in other
circumstances.

Pricing is not yet finalised
but will be below £100.
Versions of the package will be
announced later for 16-bit
machines. Contact Datawright
Ltd, 23-25 New Street, Lym-
ington, Hampshire SO4 9BH.
Telephone: (0590) 77001.
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ALL HANDS ON DISK. NOW.

CHUCKIE EGG
(arcade game)

ENCOUNTER/TOMBS OF KARNAK
{adventure games)

EINSTEIN SIMPLEX ZEN
{VAT cash accounting)

ALPHABET QUEST/MATHS QUEST
{educational games)

Einstein from TATUNG. Sheer genius from around
£499. The complete colour micro with no hidden
extras. And with no hidden software, unlike some other
new computers.

Right now you can get your hands on both Einsoft
and Einsoft Approved Software. An immediately
available range that’s every bit as versatile as Einstein
itself. “Einsoft” is our own software, designed and
prepared for Einstein by TATUNG.

AN Kuma, Crystal Research, Digital
Einsoft

Research and Solo are some of the

country’s leading software houses
APPROVED’
v

now writingsuperbsoftware packages
for Einstein, and TATUNG has

WD PRO HOME BUDGET

{(word processing)

OH MUMMY!
(arcade game)

THE CRACKER
(spreadsheet)

PASCAL
(language)

DRLOGO
{language)

complete confidence in recommending those packages
which bear the “Einsoft Approved” seal.

So from today you can explore the genius of
Einstein with software covering a tremendous range of
applications. From word processing, database and home

economics to education,
languages and games. And
there’s plenty more coming
all the time.

Einstein from TATUNG.

Sheergeniusathome.g

At work. At school. QTG
- Fifso

your local stockist.

~ DIAL 100 AND ASK FOR FREEFONE EINSTEIN FOR YOUR NEAREST STOCKIST,

PRACTICAL COMPUTING October 1984
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Not another
new company
with a personal
computetr.

Most new business software is being

enjoys its position among the top 10 British

written for one computer system.

So, it’s hardly surprising that many new
companies are cashing-in with so-called
‘compatibles’.

Sadly, their lack of _

: -
experience shows.

Quite apart from
the fact that these
machines are only partly compatible, they
often come with little or no service back-up.

The ITT XTRA personal computer has
achieved full operational compatibility with
the IBM PC/XT (the highest compatibility
level, yet achieved).

And it comes from two long established
and respected companies.

It was developed by ITT ~ world leaders
in IBM plug compatible workstations.

And it’s supplied by STC - which
Fortune 500 lists as one of the world’s largest
industrial corporations.

With over 30,000 employees STC also

The Compatible Personal Computer.

electronics companies.
So, not surprisingly the ITT XTRA comes
with all the back-up you'll ever need.
We offer excellent
. training and we operate
through a nationwide
network of carefully
selected dealersto ensure
really prompt, efficient installation as well as
highly expert after-sales service.
ITT XTRA’s User Manuals are among
the clearest and most practical yet written.
So, if you're looking for a really
compatible personal computer to suit your
company, you can rely on the security of ours.
For further details, simply telephone
01-300 3033.

® Circle No. 115

ITT XTRA

Personal Computer.

STC BUSINESS SYSTEMS LTD., BUSINESS MICROCOMPUTERS, MAIDSTONE ROAD,
FOOTS CRAY, SIDCUP, KENT DA14 SHT.

STC BUSINESS SYSTEMS LIMITED : MICROCOMPUTERS - DATA TERMINALS - WORD PROCESSORS - TELEX - FACSIMILE - TELEPHONE SYSTEMS
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If you are a standard size and all your clothes fit
you perfectly, you're the rag trade’s ideal customer.

But, for most of us, buying a new ouffit is far
from simple: right size but wrong colour, right
I<:o|our but wrong size, sleeves too short, legs too
ong...

CUSTO
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. « . With a Gemini all you have to do is decide what you want
your micro based system to do for you. _
Each system can be tailored to individual needs. No wasted capacity
so no wasted money. Add to that a choice of hundreds of CP/M software
packages and your Gemini system really starts to show its versatility. :
It's even flexible enough to allow a D.LY. system to be s S e
manufactured to your own specification. f J e —
And when your needs grow or diversify, so too canyour “o. . TN
Gemini's capabilities and memory. You can even s ",; e
integrate your system to link up to 31 terminals  ——————
to give a full local area network. 1 ’
If you want to know more about the technical ‘ins
and outs’ of our remarkable and easily expandible
modular system, just write to us for our brochure.
If you’re not that interested in RAMs, ROMs,
LANs and CPUs, then just pop into one of our
customer-friendly, hand-picked dealers who will tailor
a system to your needs.

e A
Gemini produce a large range of compatible boards, ensuring the maximum f ™~ Qo(\éio\ _‘-\\60"\0
flexibility and ease of upgrade in the expansion of any Gemini based computer system. \ ne e
Whilst the Gemini system uses CP/M, the addition of a 16 bit card will allow you to ’ (\6"9‘, o
run many popular programs now being generated. 7 oe’ «""”\
&

, @ & o‘é\c
/ MULTIBOARD COMPUTERS /o‘ \Ood\ \\«\“z
« b°6

o o . //z \0‘\\\0‘ =
v CGenmin Micocomouters e
° ° qu\&::\)\&;‘\é
Setting Fashion Trends ( < %fs;@««*\ T e ke
Q¥ ° (& ’ o
Gemini Microcomputers Ltd, 18 Woodside Road, Amersham, Bucks, \ </ = w0 ' N *

POST TO: GEMINI MICROCOMPUTERS LIMITED

® Circle No. 116
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= News extra=—

Bad Apples crushed

APPLE has acted firmly to
stamp out competition from
Far Eastern suppliers who have
been flooding world markets
with cheap micros based on the

Apple II.
Typical of these is the
Unitron 2200, reviewed in

Practical Computing’s March

1984 issue, which has now
been withdrawn by the
U.K. distributor, Chiltern

Electronics. The Unitron
retailed at £389 — less than half
the cost of an equivalent Apple
system. It was well made and
included in the price a Z-80
second processor and disc
interface, together with a
separate keyboard with
numeric keypad.

However, the Basic in-
terpreter was byte-for-byte
identical with the Applesoft
ROMs and the monitor ROM
differed only in the copyright
message and screen display.
The disc-interface section of

the motherboard clearly
infringed Apple’s Disk II
interface patent, while the
manual contained illustrations
which were copied photo-
graphically from the Apple
II reference manual.

Although this case has been
settled out of court, the facts
are very similar to the Wombat
lawsuit which has just been
decided in Australia. A former
Apple distributor started to
import the Wombat, an Apple
II compatible made in Taiwan.

The Wombat was a
6502-based machine with a
Basic interpreter and monitor
in ROM. These ROMs were
virtually identical to Apple’s
Applesoft interpreter and
Autostart monitor ROMs,
right down to the embedded
initials of the authors, and were
obviously copied from the
Apple product.

The problem was that
copyright law in Australia, as

in England, was enacted before
computers were commonplace.
The judge in the first trial
decided that a law which was
designed to protect literary
works could not be used to
protect computer programs.
This decision, which reversed
what had been accepted up till
then, caused consternation
round the world and gave rise
to statements that new laws
would have to be introduced to
protect computer programs.
However, civil law is prag-
matic and adapts to meet
changing circumstances. When
Apple filed an appeal, the
decision was reversed, prompt-
ing sighs of relief from places
far beyond Australia’s shores.
The current legal position in
Australia after the Wombat
decision is that copyright
protection extends to computer
programs, both in source code
and in object code form.
Decisions of Australian courts

are not binding on an English
court, but the systems of law
are the same and English courts
would be likely to follow it
when similar circumstances
arose in this country.

An additional aspect of the
Wombat case is that the
distributor, Computer Edge,
was also sued under the
Australian Trade Practices
Act. It was argued the
distribution of computers
advertised as being Apple-
compatible, together with
copies of the Apple Reference
Manual, would constitute an
offence since it would imply
endorsement by Apple. The
Australian Court rejected this
view.

However, in the United
Kingdom there have been
several cases in which trading
standards officers have
successfully prosecuted sellers
of counterfeit products under
the Trade Descriptions Act.

All change at Atari and Commodore

LAST YEAR a terrible price war
was fought in the home
microcomputer market. Texas
Instruments, Timex and Mattel
between them sustained huge
losses on micros and were
driven out of the market.

Coleco lost a lot of money
and even more credibility, and
Apple’s profits dropped by 75
percent. Atari lost around half
a billion dollars but hung on.

The executioner was Com-
modore’s Jack Tramiel, and
his main weapon was the
Commodore 64. Inthe U.K. we
saw its price drop from £340 to
a discounted price of around
£180. That made it cheaper
than even a Sinclair Spectrum
raised to meet a similar
specification.

This year Jack Tramiel is
starting another price war. The
major difference is that now
he is playing for Atari,
a corporation he recently
acquired from Warner
Brothers.

No one really knows why
Tramiel left Commodore in the
first place. However, Tramiel
built the company up from a

typewriter repair shop into a
billion-dollar corporation.

After 30 years work, no one
thinks he was happy to go.
Following Tramiel’s depart-
ure, other top Commodore
staff were soon leaving. They
include the acting vice-

Jack Tramiel.
president of U.S. operations’
Donald Richard, marketing
vice-president Myrrdin Jones,
systems-engineering director
Bill Miller and the director of
materials in charge of U.S.
chip making and computer
assembly. Roy Thomas. Oth-

ers include various members
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of the Tramiel family itself.

Commodore even started a
lawsuit against Atari over four
engineers who switched sides
and won an injunction to
prevent them disclosing confi-
dential information. But
whatever the force of the law, it
is probably the. case that the
new Atari knows Commodore
inside out — rather better,
possibly, than Commodore
currently knows itself.

The current Atari top
management comprises Jack
Tramiel as chairman and chief
executive officer, with Leon-
ard Schreiber who left
Commodore in May — as vice
president. The other three top
managers are Tramiel’s sons.
Sam Tramiel is the president,
Leonard Tramiel is in charge of
software, and Gary Tramiel is
in charge of collecting unpaid
debts which reportedly
stand at around $400 million.

Now Tramiel .has fired the
first shots in the next price war.
Previously Atari products
were always priced above
Commodore ones on the
grounds that they were better.

That is not how Tramiel works.
He just wants to be cheaper.

In the U.K. this has meant
immediate price cuts, with the
600XL down from £159.99 to
£99.99, and the 64K 800XL
from £249.99 to £199.99. The
disc drive, colour printer and
letter-quality printer have all
had £100 lopped off their
prices. This brings the price of
an Atari 600XL plus disc drive
and letter-quality printer to
under £500. Goodbye Coleco
Adam!

Sotware prices have also
been slashed. Cartridges that
once sold for £34.95 are now
£9.99 to £14.99. Dealers are
already discounting disc-based
software, with £160 ViciCalc
packages going for £49.95.

Tramiel’s strategy seems
clear. Currently Commodore
claims about 45 percent of the
world home-micro market to
Atari’s 15 percent. Tramiel will
aim to make this 30:30. He |
stands a chance because the
Atari still runs about twice
as much software as the
Commodore 64, and the Atari
software is better.
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THIS MONTHS

RURORA

PACKAGE

This package is readily
understood by a busy
storeman, whilst
providing management
with comprehensive
reports to answer their
most sophisticated
requirements. May be
used “Stand Alone” or
as part of an integrated
business control
system. Runs on any
CP/M or CP/M-86
based computer and is
suitable for
organisations ranging
from one man
businesses to giants
like British Telecom.

PLEASE SEND ME DETAILS OF:
4 (] STOCKFLOW [] OTHER AURORA PACKAGES.

SRR
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FORTH
TOTAL CONTROL

FORTH programs are instantly por-
table across the most popular
MiCroprocessors.

FORTH is interactive and 20 times
faster than-BASIC.

FORTH programs are structured,
modular, and easy to maintain.

FORTH gives control of all interrupts,
memory locations, and ifo ports.

FORTH application programs can be
converted to turnkey programs.

FORTH Cross Compilers can generate
ROMmable code for: 6502, 6809,
68000, 8080, 280, 8086, 6800,
6801/3, 1802, Z8, 8070, Z8000,
99xxx, LSI-11

Application Development Systems
include FORTH with virtual
memory, multi-tasking, assembler,
utilities, and full documentation.

280 or 8080 FORTH — CPM 2.2..£60

8086 FORTH — CPM-86, MSDOSE95

PCIFORTH — PC/D(S, CPM-86..£95

8086 FORTH-83 — CPM-86, MSDOS

£120

PC/FORTH-83 PC/DOS, CCPM...£120

68000 FORTH — CPM-68K.......£190

FORTH+ has 32-bit stacks and direct-
ly accesses the whole address
space of the processor.

PC/FORTH+
8086 FORTH+.
68000 FORTH

Extension Packages include floating
point, cross compilers, 8087 sup-
port, colour graphics, databases ...

We are the FORTH specialists, we also stock a large range of books, fistings,
and implementations for machines ranging from Spectrums to VAXes.

Tel: 0703 775482

MicroProcessor Engineering
21 Hanley Road Shirey
Southampton SO1 SAP

= | g
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UNIVERSAL COMPUTER PRODUCTS

® EPROM ~

for 2716, 2732, 2764, 27128, 2532 EPROMS

PROGRAMMER

This programmer can be very easily connecied 1o almost Jerases 4 EPROMS,
0

any mierocomputer e.g.

srmultal

OSI xP, PET, CBM, TRS 80, EXIDY, SWTPC, EXORCISER,
NASCOM, MAXBOARD, AMICOS, ACORN ATOME
LO|

VIC 20, APPLE, JUNIOR, SYM, DAL AIM,
HEATHKIT, ZX 81, ABC and CBM 64.

Control soliware
in EPROM £6.50

PRODUCTS for the CBM64!

80-COLUMN/ °~
GRAFICCARD

®  Digital clock

Mixpossibility of 80-column screen wilh
Hiras CBM64-5creen (also In colour)

[ ]
° Gralic pictures; cln ba twﬂdch-d 1o
oun!
@®  Upper ling can bu lockad(lor comments)

@  Adjuslable line spa:lng for grealer
clarity on tex] screen:

REE ADDED!: " wordprocessor +
calculation program

ABOAEEEE * waning: Beware of

82. 50 o~ {nterior) imitetions

iy ™= o] ZERO-productsi

¥ bOth CBM64&V|CZO
EPROM
wo 2kiex CARD

EPROM sockets,
Addresses are

PRODUCTS for the VIC20!

® 32kBytes

@ switchable
o cased
° Iow power con-

[ ] goldplaled con-

@ unbeajabie price from Zl:RO'
995

HOME*+ AND BUSINESS SOF TWARE AVAILABLE
FOR RAM- AND COLUMN CARD!

40/80 COLUMN CARD
Turn your VIC 20into a prolessionat compuler oo

40 or B0 columns instead of 22, very sharp anclR
stable picture. °‘?.$

with 2 siots Dy, . =2
Wilh 5 slots, fully butlered, ==
s witches for deselecling slots,

fand on-board power supply
VIC 202 * CBM64. 418

2=

ELECTRONICS
149 KINGSTREET

GT. YARMOUTH NR30 2/L
TELEPHONE:{0493)-842023

@64k RAM + 2k EPROM -%

With soltware for RAM - iles. Easilyconnected. qso
other ZERO products:
®Printerbuffers, RS232 &centr.
®Epromcopiers.
®More is coming.......

o All prices include VAT. Shipping costs £ 1.50

o Suppller to schools, unlversities and
government departments.

e We have good documentation of all our
products, free of charge.

Dealer inquiries invited.

2,

ZERO Companies: The Netherlands: Tel 018925333 -
Germany: Tel. 0282128826 Sweden: Tel. 0382 - 40037

® Circle No. 175
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32 BIT SINGLE BOARD
MICROCOMPUTER FROM

e as sl glohesan

ia’ A)Ahu:ho

-
[ J

ONLY £199

Ideal for [
*Industrial Control :
*Robotics * Personal Computers
*6800 Software/Hardware
Development *Hobbyists
*Education

PRICES (EX VAT)

FEATURES

Mounts directly on 51" Disk Drive ESB-1 BB Bareboard with Monitor ROM, IFL Chip Set and documentation ..... £199
8 MHz 32 bit 68008 microprocessor (Fully software ESB-1 completely assembled and tested Board with 128K RAM .................... £499
compatible with 68000 microprocessor) 8 bit data bus  E-128K 128K Additional RAM Expansion Board £199

[ ] 128K Bytes on hoard (no wait state) RAM Plus 4, 8, 16, 32

or 64K Bytes EPROM memory
2 8 bit Parallel Ports OPERATING SYSTEMS ANDLANGUAGES

2 RS232 Serial Ports (50 — 38.4K baud, software

selectable) 0S9/68000 — Microware's real time, multitasking, multiuser operating system
] Floppy Disk Controller can run up to four 51", 31", 31" or similar to and compatible with UNIX at the C language source code level .. £P.0.A.
3" drives, single or double sided, single, douhle or quad C Compiler for above (full Kernighan & Ritchie implementation)................. £P.0.A.
density. BASIC 09 £P.0.A.
[_] Full debug moniter with single line assembler and disk CP/M 68K — Single user 0/S £P.0.A.
loader

[ ] Extended expansion bus includes all data, address, and
control signals plus all decoded and multiplexed address
and control lines for an additional 128K of RAM

(] Power requirements: +5V @ 1.5A, +12V @ 100mA, -12V  We accept ACCESS orders
@ 100mA

8 BIT SYSTEMS MICRONIX VALUE LEADER

THE MIX SERIES SYSTEM

280A MHz CPU ® 64k (expandable to 128K) RAM @24 x 80 VDU ® Floppy Disk Con-
troller ® Two 5}" Floppy Disk Drives ® SAS| HaRD Disk Interface ® Real Time
Clock/Calendar with battery backfup ® Two RS$232c Ports ® Two Parallel 1/0 ® Buf-
fered BUS ® ASCI| Parallel Keyboard Port ® Composite Video ® CP/M compatible
Operating System. Just add a terminal or video monitor and a keyboard (optionally
available) and you are in business!

Please add £5 P&P for UK and add 15% VAT to total amount.

LOOK AT THESE PRICES

MODEL MX400, MODEL MX1600:

400K TWIN 5{" SYSTEM ............ only £800 1600K TWIN 5} SYSTEM ............. £1,099

MODEL MX800: MOOEL MX2400:

800K TWIN 51" SYSTEM ..o, £900 2400k TWIN 5} SYSTEM ... only £1,299

DEALER ENQUIRIES WELCOME KEYBOARD

102 Key Low Profile ASCH Keyboard only £150
(€8 carriage).

HARD DISK Mass Storage Hard Disk Sub
-systems complete with Software and
ready to plug into any MX System
above:

Model MX115HD 22.5 Mbyte Hard

Disk only £1,350

Model MX216HD 21.6 Mbyte Hard
Disk only £1,550

All prices are exclusive of carriage

(E15 per System) and VAT.

Suite 2, 26 Charing Cross Road, London WC2. Tel. 01-240 0213/0217. Telex 295173 VILORD G

@ Circle No. 281
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A LITTLE MAP
TO HELP YOU THROUGH THE |
MICRO-COMPUTER MAZE

Russell Squ.
=)

|
| Ca

—

AN

Somewhere amongst the pages of this
magazine there probably lies an ideal
combination of hardware and software that
would suit your needs, now and in the years to
| come.
However, making sense of a large
numiber of similar sounding claims and actually
locating this elusive combination can often
prove to be next to impossible.
At Transam we have one of the widest
ranges of business and portable micros in
London. This enables us to explain,
demonstrate and compare systems and ;
|

|

| software and provide you with the advice you
need to help you identify the most appropriate

combination to suit your own particular needs.

Apart from being authorised dealers for
\ IBM, ACT, EPSON, SHARP, & NEC we also
design and develop our own highly successful
range of hardware and software, including the
new WREN Executive System.

To find your way out of the micro-
technology maze you only have to locate our
West End showroom, (which is why we have
thoughtfully supplied the small map above).

Transam

MICROSYSTEMS LIMITED
‘ ' 59/61 Theobalds Road,

LONDON WC1X 8SF

Tel: 01-404 4554

2 —— a e T Tl Lo T

B THE TECHNOLOGY YOU WANT » THE ADVICE YOU.NEED B

® Circle No. 118
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Choosing a printeris
alot easier than
choosing a computer:

HERE are dozens of quality printers from which to choose With printers, the Brother M-1009 already has faultless credentials for
quality price tags of around £250. reliability.
The Brother M-1009, however, breaks all the rules. Its 9 x 9 dot matrix head, for example, has an astonishing 20
Stays defiantly below the £200 barrier. million character service life.

Though it has far more than its fair share of features, it maintains One printer that doesn’t block out the light.

the extraordinarily low price of £199.95. Many home computers tend to be a little on the large side.

Travels at a steady fifty. In contrast, the compact M-1009, at only 7 cm high, keeps a

In the speed stakes, the M-1009 is certainly no slouch, being discreet profile.

fully capable of up to 50 characters per second. Well designed, reliable — and conscientious.
Providing bi-directional and logic seeking printing for normal The Brother M-1009.

characters and uni-directional printing for super and sub script

and graphics.

Prints on any paper.

Being an impact printer, the M-1009 will print on virtually
any paper, including letter headings, invoices and standard office
stationery.

It will even print two copies together with your original. The futu re at you r {:i ngertipS.

A superb character recommendation.

In its price range, the M-1009 has a great deal more character DEPT P, BROTHER OFFICE EQUIPMENT DIVISION, JONES + BROTH{ER, SHEP! EY STREET,

- GUIDE BRIDGE, AUDENSHAW, MANCHESTER M34 5JD.
than many pnnters. TEL: 061-330 6531 (10 LINES) 061-330 0111 (6 LINES) 061-330 3036 (4 LINES) TELEX: 669092
96 no less, plus intemational type and graphic characters. ERILIBRIEBASIES L EDIRAGOYAIAPAR

Reliability comes as standard.
Built to the same exacting standards as Brother’s elite office PCI0 84 35




ompact system
profe

ssionals

‘15 "

With a foot print

just 12 inches square,
the Casu Micro PX
is one of the most compact
16-bit microcomputers available. —
Equipped with the enhanced 80186 processor, ™.
it is onésof the first British designed and
manufactured microcomputers to feature
Concurrent CP/M 86, Version 3.1.

This multi-tasking, multi-user microcomputer
offers business and commercial users a new level
of price/performance. Virtually all proprietary
16-bit software will run on this compact

Y

Py

4 |(cﬁe. To take

ad‘rgntage of fhe increased

processingapower, there’s a

choice of uﬁé‘;ory size, ranging
286k to 1M, with integral 3.5in. disc

‘es to provide up to 20 megabytes of
on-line storage. The spread of hardware and
customer-support'Casu Electronic§ gan offer will
probably surprise you. Circle the elﬁuiry card, or
call for more details. Casu Electronics is an
approved CCTA supplier and has a large
installed base in Europe, with more than 2500

computer systems performing a wide range of tasks.

F

%

EHSH

Casu Electronics Ltd.

Arundel Road, Uxbridge Industri
Telephone: 0

al Estate, Middlesex UBS 2RR.
1-561 6820

The Products of Logical Evolution ...
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Modems win
approval

Glyn Moody reports on the stringent tests required by British Telecom.

MODEMS used to be pretty rare birds in the
micro world, but since the liberalisation of
British Telecom they have gradually been
filtering through the approval procedure.
With the increasing numbers, prices have
dropped to levels where many people are
contemplating hooking up their micro to
the outside world.

Buying a modem has become easier in
recent months now that the rules covering
the labelling of devices are being applied
more strictly. By law, every modem and
every advertisement for a modem must
bear either a green label stating that it is
approved for connection to the BT
network, or a red one stating that it is not.
Micros containing a built-in modem must
be similarly marked. Any device that is not
approved may not be connected to the
public network, and it is an offence to do
sO.

Until October 1983, all testing and
certifying of equipment was carried out by
BT itself. Now there is an independent
body, the British Approvals Board for
Telecommunications, BABT, which
handles all such applications. Part of the
British Electrotechnical Approvals Board,
BABT is a non-profitmaking organisation
set up to handle the approvals procedure
of equipment designed to be connected to
the BT network.

As well as detailed technical infor-
mation on the modem, several sample
products must be sent to BABT for
analysis. The testing is farmed out either
to the British Standards Institution or to
BT laboratories. While the product is
undergoing tests, a visit is made to the
factory to ensure that the production
models correspond to the samples. If
foreign manufacturers wish to sell their
modems in the U.K. a factory inspection is
still necessary.

The tests made on the equipment are of
two kinds. First the general electrical
safety of the modem has to be checked.
Then there are more involved investi-
gations of the way the equipment will
interact with the BT network. For
example, the voltages sent down the lines
must not be too high and the frequencies
used should not interfere with BT
operations.

Assuming that a modem passes all the
tests, and that the visit to the production

PRACTICAL COMPUTING October 1984
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line proves satisfactory, a certificate of
approval is awarded. The certificate must
be renewed annually, and although
another factory visit will be carried out for
this, it is not necessary to resubmit a
modem once it hs been approved provided
there have been no substantial changes.
Apart from general consultation during
the testing period, there is also an appeals
procedure in the event of an application
being turned down, which has not as yet
been used.

The whole process of approval can take
anything from two to six months, and
sometimes longer. Approval costs start at
about £2,000 and can go up to more than
£3,000 for a full auto-dial modem. Most
of the price consists of costs incurred at
the testing stations since BABT takes only

APPROVED for use
with telecommunication systems
run by British Telecommunications
in accordance with the conditions
in the instructions foruse.

$/9876/3/D/987654

"

All modems sold in the U.K. must carry

“approved” or “prohibited” stickers.

a standard 12.5 percent and £200 for the
certificate fee.

If you are about to buy a modem there
are two checks you can make to ensure
that it is approved. First, the green
approval sticker should be present. Each
approved modem is also given a number
of the form

F/nnnn/3/x/nnnnn
where n is a digit and x a letter. The
current letter for 1984 is e.

Every modem must be covered by these
procedures; this applies to modems
supplied in a kit form as well. Since it is
unlikely that you are going to pay £2,000
to have your personal modem approved,
most self-assembled models will be illegal.
Other points to watch for in modem
advertisements are statements that the
modem uses BT approved parts, which is
quite different from full approval.
Similarly, second-hand old-style BT
modems have not gone through the
approval procedure and so are not
approved.

In the past criticisms have been levelled
at the approvals procedure both for its
cost and delays. This is partly the result of
the more lax nature of the micro world
where you just build your machine,
comply with a few basic safety rules and
sell it. Naturally enough, BT is wary of
letting all and sundry plug into its
network. Delays in approval are partly
caused by the poor documentation of
submitted modems, and partly by
bottlenecks at the testing stations, where
currently there is a waiting time of about
six to eight weeks. ]
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BUSINESS MA

The complete Microcomputer syster

Based on the Apricot Microcomputer, Business
Manager includes absolutely everything you need
to set up and run a small business computer
system. There’s nothing more to buy, simply plug
it in and let one of our nation-wide chain of
approved Microdealers show you how to use it.

Designed with expansion in mind, Business
Manager has a full range of upgrade options
available for more sophisticated functions, which
can easily be added to your system with minimum
disruption to the day to day workload.

The standard Business Manager includes: 256K
RAM Apricot Microcomputer, high quality Dot
Matrix / Graphics printer, General Accounting,

Ow
SuperWiiter 1l

kers Guile

Wordprocessing, Spreadsheet and Diary softw:
a comprehensive package of accessories, suppl
and all cabling, plugs and connections.
We've even developed a special easy-to-use me
system, which allows untrained and inexperienc
users to access the systems’ full capabilities. All
just £2495’,\'or on advantageous leasing terms.

Business Manager is available only frc
DRG approved Microdealers; a nationwide ch
of highly skilled professionals who will always
around tg help and advise you on the expansi
of your system.

For more details on Business Manager, simj
complete and send off the coupon (no star
required), or phone (0934) 32525.



NAGER £2495

or small and growing businesses.

\ "/7

DRG

3USINESS

Standard Business Manager includes:

256K RAM Twin single-sided disc Apricot, Dot Matrix/
Graphics printer; Accounting, Wordprocessing, Planning,
Business and Communications software; Discs, Disc Storage,
Printer Ribbons, Listing Paper, Printout Binders, Desk Top
Binder Rack, Desk Reader, Apricot Dust Cover and all Plugs
and Cabling. All items subject to availability - alternatives to
those illustrated may be offered. *Price excludes VAT

SYSTEMS

licrosystems Division‘

3/14 Lynx Crescent, Winterstoke Road,

/eston-super-Mare, Avon BS24 9DN
elephone: (0934) 32525/415398

r T E AN BN B W aEm

Please send me more information on the DRG Busmess Manager 1
I Name |
I Position :

Address

s e I
i . 1
B Postcode Tel No ]
] Send to: DRG Microsystems Division, l

FREEPOST, Weston-super-Mare, Avon BS24 9YZ
{No stamp requwed)
SR GE BN D D BB O Gm BB BB B

® Circle No. 121
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THEOLIVETTI FAMILY OF PERSONAL COMPUTERS.

23B¥ELTIRAE
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The new range of Olivetti personal computers have all been designed to be totally compatible.

The M24 desk top compuiter, for example, is operationally compatible with the industry standard.

This fact alone gives you access to the widest range of software on the market today including all
the most popular packages.

It also offers you many unique features including as standard, a high resolution screen with 16

colours or shades of grey and up to 640 x 400 pixel resolution.
A superbly designed modular format offers greater expandability.
Both serial and parallel interfaces are included in the basic unit, which can also provide up to

7 expansion slots all of which accept industry standard boards.
A wide variety of magnetic.media is available from 360 KB or 720 KB slim floppy disks to an

integrated or external 10 MB hard disk.
Both the M24 and the M20 are powerful 16 bit personal computers for faster processing and both

can be upgraded, step by step, into a fully integrated network system.
They also have in-built communication facilities so they can integrate with other office machines

and help take your business into full office automation.
38



THEY'RE SO FRIENDLY THEY EVEN
GETON WITH THEIR BIGGEST RIVALS.

But the new Olivetti range doesn't stop at desk top computers. There are also two portables, the.
M10 and the M21.

The M10 is so compact it fits easily into a briefcase and can be fully operational wherever you are.
It can also be linked, via a telephone, to other office machines and bigger computers.

The M21is a powerful true 16 bit transportable with all the power, information storage capacity and
presentation capabilities of today’s most l_,vz,.e:BeTﬂBr-,TshJttmemugem@icﬁq@amt@oﬁg;mzﬂ
advanced personal computers. And it guaran- Tel: 01-785 6666. Please supply me with details on the new Olivetti range of personal computers,
tees operational compatibility with the industry | NAME
standard. | COMPANY

Backed by the service and support of the
leading data processing manufacturer in
Europe, the new Olivetti personal computers | ADDRESS o |
represent one of the most complete ranges | |
available today.

l C tt.
For more details complete the coupon. L —o 've !J

POSITION

|
L |
|
|

PC/10/84
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Rebalance this st

The BBC Micro can now give an
astomishing new account of itself.

Because with Acornsoft’s new 16K
ViewSheet ROM, it develops a head for
figures which can save you a vast amount
of arduous brainwork.

Imagine, for instance, that you had to
make several adjustments to a balance
sheet.

If you made those adjustments on
ViewSheet, it would revise the balance
automatically in a split second.

Or imagine that you had to add 15%
VAT to every figure on a price list contain-
ing 500 items.

ViewSheet can add the tax to each and
every one of those items simultaneously.
And once again, in virtually a second.

As simple as pencil and paper.

ViewSheet is a computer-based
spreadsheet, the figure processing
version of a word processor.

With 255 columns in width and
255 rows in depth, it’s also one of the
largest spreadsheets on the market.

Originating the sheet is as easy as
originating an ordinary worksheet with
pencil and paper.

Because ViewSheet comeswithan
easy-to-follow reference card.

It enables even the mostinexperienced
users to feed all the data they need to use
and store on disc or cassette, into the BB(
Micro.

You can nominate headings and sub-

headings. And you can create barcharts tc
display figures graphically.
Ten windows for perfect vision.

The sheer size of ViewSheet makes
it impossible for the whole sheet to be
visible on the monitor at once.

That’s why ViewSheet has ten window
enabling you to see up to ten different
sections of the sheet at any one time.

You can summon the windows onto

tn a5 Sewer, dor
[ g9 — "3




>et 1n one second.

the screen at the press of a key. making the most of the BBC Micro’s
You can cross-refererice sections, or  potential. And if you use it with the 6502
even reposition them on theé sheet,when- second processor, you'll have no less than

ever you need to. 30K of workspace in any mode.
And you can print them out individ- For only £59.80,
ually, as well as all together. you too can have figures like this.
The possibilities are virtually endless. The ViewSheet ROM can be fitted by
By creating special disc files from your BBC Micro dealer in less than three
ViewSheet, you can link two or more minutes. And withits straightforward

spreadsheetstogether. Thismeans you can

build models much bigger than the

BBC Micro’s considérable memory.
ViewSheetisalso compatible with

Acornsoft’s View word-processing

package. This enables you to pro-

user guide, function

a

ducereports and documents which e o4
combine text and figures. y key ocard AT
In addition, you can use i | .ence‘card., itllsoon have you
ViewSheetin T Juggdhng figures at lightning
= W speed.
frrllg ds:reen E Indeed, at only £59.80, 1t

aninvaluable asset foranyone involved
in professional or personal finance,
forecasts, formulae and

analysis.

ViewSheet’s operations and functionsin brief.

The operations supported by ViewSheet are:
addition,sublraction,multiplication,division,exponen-
tation and bracketed operations.

And the functionssupported are: ABS,ACS,ASN,
SIN, SGN, RAD, ATN, COS, DEG, EXP, INT, LN
LOG, PL,SQR, TAN, MIN, AVERAGE,MAX,CHOOSE,
LOOKUP, COL, IE, READ, ROW and WRITE.

ACORNSSFT

c/o Vector Marketing, Denington Estate, Wellingborough,
Northants NN8 2RL. Tel: 0933 79300.

. s

[
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THE PSION ORGANISER
WILL CHANGE THE WAY YOU WORK

Imagine how much more convenient and
simple your life could be with a full-
feature microcomputer - including screen,
keyboard, mass storage and software -

in your pocket.

That’s what THE PSION ORGANISER
gives you - a uniquely versatile and inno-
vative computing resource incorporating
hybrid microprocessor technology more
advanced and powerful than that found in
micro computers twenty times the price!

A UNIQUE NEW INVENTION

Thanks to a Psion-pioneered breakthrough in
solid-state drive technology, the ORGANISER’s
data and program packs offer open-ended,
failsafe storage and ultra-fast operation.

@ Built-in data-base facility allows instant
access to programs and information.

o Simple operating procedures for ease of
use.

© Off-the-shelf software library provides a
mass of powerful programs and information
designed to solve problems at work and
home.

o The purpose-designed POPL
programming language enables you to write
and save your own programs.

¢ Communicate with office computers,
printers and other peripherals through a
standard RS232 interface.

PACKED WITH EXCLUSIVE FEATURES

@ Solid-state drives access information in
milliseconds.

® Information stored on datapaks is totally secure.
Datapaks may be removed from the Organiser
and still retain their information. Datapaks are
re-usable through formatting.

® Solid-state drives allow the open-ended use of
software and data. There’s no limit to the amount
of information or variety of programs which can
be slotted into the drives.

@ Auto-switch off after 5 minutes and low power-
consumption CMOS components give six months’
life in typical use with standard PP3 battery.

@ 16 character alpha-numeric display with full
scrolling over a 200 character record with
adjustable contrast.

o Includes an editable calculator. Lets you carry
out complex calculations involving up to 200
characters and two levels of brackets. Using the
editing facility you can amend your calculation
during entry. Moreover, you can go back and edit
both data and formulae after a calculation has
been carried out allowing you to carry out

“what if” analyses.

42

® The special UTILITY PACK extends the power
of the calculator even further with an extensive
range of additional mathematical and scientific
functions.

@ Includes time and date clock function.

® Tough, protective sliding case.

@ British designed and built with the highest
quality engineering including gold-pleted contact
points and connectors for rugged, reliable use.

THE PSION ORGANISER:
THREE WAYS TO

PRACTICAL POCKET-COMPUTING

Use THE PSION ORGANISER in any of three
ways:

AS YOUR OWN PRIVATE DATABASE T
STORE PERSONAL INFORMATION AN

RETRIEVE IT INSTANTLY

You can use the Organiser to store all the vit
day-to-day information you need -

Names and addresses Customer and
Meeting notes supplicr records

Schedules Survey informatio
Important dates Statistics

Expense details Exchange rates
Restaurants Experimental data
Timetables Personal Reminde
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ORGANISER

TICAL POCKET COMPUTER

THE PSION ORGANISER: MATHEMATICS SLIDE OFF CASE EASY TO USE,

IT’S LIKE HAVING A FILING SYSTEM ©  Bessel functions oI FOSTTVE O JcH
IN YOUR POCKET Polynomials - solutions of equations ————=

Forget about diaries, notebooks and the backs of old i Eg’;:,‘;ﬁf;?atm cquanions - -

envelopes. THE PSION ORGANISER allows you Integration - underacurve —— e
to type in information as you want and file it away Curve-fitting - least squares
at the touch of a key for instant future reference. Statistics mean

Retrieving information is every bit as simple. standard deviation
Just type in a keyword, a few characters, or evena Chi-squared
date or number. THE PSION ORGANISER will
search out the appropriate records and display LINK-UP COMMUNICATIQNS
them on the LCD screen. The simple scrolling I‘l‘d“s‘.ry s‘a“dl‘?(rjd RSZﬁW"h ribbon cable
facility allows you to view an entire entry up to - e e
200 characlers ]Oﬂ 0 1gur§uon mo u € sets the Urganiser

> g . to transmit and receive programs and data.

Entries can be easily amended and edited and, Options are selected using the cursor keys
since all data is permanently stored, there is no including:
danger of it being lost- even if the bartery is BAUD RATE : 150-9600 e ma— e
disconnected. A choice of 8k or 16k datapaks is PARITY :ODD, EVEN, MARK, SLOT INTO ORGANISER TO OTHER
available for you to build up an infinitely large SPACE, NONE SOLID-STATE DRIVES COMPUTERS & PERIPHERALS
2 = PROTOCOL. : NONE, RTS/CTS
information base. XON/XOFF

WITH READY-TO-RUN SOFTWARE FOR
IMMEDIATE PROBLEM SOLVING

<

A

~_AS APERSONAL COMPUTER
TO RUN YOUR OWN PROGRAMS

A comprehensive range of ready-written software | THE PSION ORGANISER has its own
programs is already available for THE PSION programming language - POPL - contained in
ORGANISER and more are on their way. the Finance, Maths and Science packs.

.

FINANCE POPL is built around a set of straightforward
® Mortgage - monthly repayments commands such as IN, OUT and GOTO. It

Cash Flow net present value enables you to write your own programs which
internal rate of return can be as simple or as sophisticated as you choose.

Investment - bond redemption By storing and saving programs in a datapak, you
yield, equity price to can run them whenever you need.
€earnings ratio estimates

fompound payments DEVELOPED BY ONE OF EUROPE’S LEADING MICROCOMPUTER SOFTWARE

. i oo COMPANIES, THE PSION ORGANISER IS THE WORLD'S FIRST PRACTICAL POCKET

savings COMPUTER. FILL IN AND RETURN THE “FREEPOST” COUPON TODAY AND GET THE

Depreciation - str(;ligl_n ligel POWER OF A DESK-TOP MICRO IN YOUR POCKET -OR CALL US ANYTIME ON
reducing balance 01-200 0200 TO PLACE YOUR ORDER

lifetime estimate
depreciation charge schedule

TO: PSION LTD., Freepost, 22 Dorset Square, London NW11YE  Name (Mr/Mrs/Miss/Ms PCI I
SCIENCE Please send me by registered mail: ~ Quantity Price P+P  Towl
@ ¢ Physical Constants I Psion Organi ith 8K d k o S I
(.8 \Jy Planck, electron mass, electron charge, a::’ E.eer%ﬁmf;lin‘:& L £99.95 +£2.50 AT e
¥ Rydberg, Gravitation, Avogadro, speed of Py P — B I
gy light, sound. Gas constant, permeability, cience Program Pack — _ £2995 +£150
permittivity, earth radius, Bohr radius, I Maths Program Pack £2995 +£1.50 - I
LI ) ! n T - Y =
éin(i'ne(:rs?(f: g:ciifrs - UK to MKS etc Filaiec Ripgim Pack 121 ) — B B
Formulae - LC circuit, Lenses, Bohr energy I Link-Up CommunicationsPack ~~ £3995 +£150 Postcode I
l[c;vtels, l;:irmo[rirl::glsr:,ém 16K datapak _ £1995 +£1.50 | Tick for further information.
Le:;gtrsq::re Fite urve I 8K datapak ££_95 +£1.50 ’é‘(ly_ggoc%;goorder over the telephone, ring I
Solution of Polynomial Equations I I enclose my cheque/Postal order made payable 1o Psion Lid. for Psion Lid., l.{eg. No. 15201 31 England. I
or Please debit my credit card: I ick iate B Orders can only be accepted for delivery within
UTILITY (please rigk appropuiatEBox the UK. Please allow 28 days for delivery.
1 N LOG, ALOG, LN, SQRT, EXE SIN, COS, AccessD Barclaycard/Visa D American ExpressD Diners Club D If for any reason you are not completely satisfied
._] TAN, ATN. ABS, INT. DEG, RAD, MOD I Eaesl with your Psion Organiser, return it in good
— N ; X a _ard No: - condition within seven days I
M|= IS\'}I']I;E W{I‘\I‘\S‘ ?{%II\GI;{%%DF&EAN _ and we’ll return your money
POWER Cl:]ON ’ COfPY i I Signature: S R in full and without question.
. _——_——_—_—_—————_—_

® Circle No. 124
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[FITSNTSANYOYOU
COULD END UPFEFLING LIKE T




o
&2 Strange some people don't know an awful ot about
Sanyo computers

They don't know that Sanyo make acomplete range
of micros from single 160K B disk drives to twin double-sided,
double density 640K B disk drives

They don't know that Sanyo, unlike some manufac.
turers, have a vast factory dedicated solely to designing
and producing computers, thus ensuring the highest quality

They don't know about the huge range of standard
application and specialist software available let alone
the powerful business systems package provided with every
Sanyo micro

They dont even take the time to fill in the coupon
to find out the facts

Some people apparentlyare going to end up making
a bit of a monkey of themselves 7

® Circle No. 125 SEE SANYO THEN DECIDE

RETURN TO: MARKETING DEPT, SANYO MARUBENI (LIK) LIMITED, SANYO HOUSE, OTTERSPOOL. WAY, WATFORD, HERTS.

NAME COMPANY
POSITION IN COMPANY
ADDRESS TEL.NO PC2

COMPUTERS SHOWN: MBC550, AND MBC4050, BOTH WITH,128KB RAM (EXPANDABLE TO 256KB/384KB).




Areyou only using

To only play games #fon a Commodore
computer is like asking Albert Einstein to work out
the square root of four.

The computer’s brain barely ticks over.

To really stretch it, you need more interesting
software programs. For example, record keeping,
interactive education, stimulating adventure games
or word processing.

And for# those you need peripherals.

Like a Commodore disk drive, a really fast
storage and retrieval system with a vast memory.

Or a Commodore cassette unit, the
inexpensive way of loading and storing programs.

Forthose who like the idea of text and graphics
being more alive and having greater clarity than
on a TV, there’s the Commodore colour monitor.




COMMODORE MPSBO1 ~ []
Dot matrix printer. £230.00.
Tractor feed. Print speed:

50 characters per second.

COMMODORE MPSB02 [}
Dot matrix printer. £345.00.
Friction feed for standard
paper. Print speed:

60 characters per second,

COMMODORE MCS801 [
Dot matrix colour printer.
£399.99. 7 colours including
black. Print speed:

38 characters per second.

COMMODORE DPS101 ]

Daisy wheel printer. £339.99.
Letter quality print on
standard paper. Print speed:
18 characters per second

COMMODORE1520 [

Printer plotter. £16999. For
charts and graphs. Print speed:
14 characters per second.

COMMODORE 1541

Disk drive. £229.00.

170K memory. 5%4” diskette.
COMMODORE 1531 _N[E=]
Cassette unit. For Commodore
16 and Commodore plus/4.
COMMODORE 1530

For Commodore 64.
£44.95 each.

COMMODORE 1701 O
Colour monitor. £230.00.

JOYSTICKS o B (i
(prices from £7.50)

PADDLES (£13.50). [

Vioth of

And for hard copy, there are our four

Details correct at time of going to press.

your brain:

I FOR FURTHER INFORMATICN, TICK ONE (OR MORE) OF THE BOXES ABOVE AND

: daori 1 Th 10 | SEND T0 THE COMMODORE INFORMATION CENTRE, 1 HUNTERS ROAD, WELDON, CORBY,
printers and a printer plotter. 1 hese will preserve on NORTHAMPTON NN17 1GX. TEL: CORBY (0536) 205252
paper-in colour, black and white, chart form, graphs NAVE

or text, the fruits of all your labour.

Finally, for more exciting games, there are
joysticks and paddles.

So use your brain. And make sure you use all |
of your computers brain.

ADDRESS

~ PEPCOIB4
C,: commodore

® Circle No. 12
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Now that Rank Xerox has
come up with the most
versatile microcomputer
system, what will the
competition do?

—
THE XEROX 16/8 PROFESSIONAL COMPUTER.




It may surprise some people to
discover that the most versatile micro-
computer package is made by the
pioneers of photocopying-Rank Xerox.

Others would have expected it.

Because Rank Xerox has always
been on hand to make life easier in the
office. And now the time is right for the
microcomputer to take its turn.

Eventually, we expect the most
versatile microcomputer range to have
its imitators.

But there can only be one original -
the Xerox 16/8PC.

So, what is so special about the
Xerox 16/8 professional computer?

It is a unique package of features
which together make up a system
programmed to meet both your present
and future needs.

It’s actually two computers in one.

With two processors and two
memories. A 16 bit computer with 128K
memory and an 8 bit computer with
64K memory.

We’ve used a pure 16 bit 8086 chip
which is faster and more powerful than
other 16 bit computers. The 16/8PC
enables you to carry out two functions
at the same time.

For example, you can be working on
a financial spread-sheet program
while the second computer outputs a
word processing document to a printer.

The expansion box allows you to
select extra functions (such as graphics,
3278 emulation or additional memory).

RANK XEROX

The system ismodular. This means
you can add ‘peripherals’ as you need
them and be assured that they will all
be totally compatible with each other.

In this, the Xerox 16/8PC is unique.

This is the Xerox way to combat
obsolescence.

Because you can upgrade our system
as and when you need to. Being
compatible, you will never need to
scrap what you have and start again.
We have also made the Xerox 16/8PC
easy to operate. The low profile key-
board has clear graphics to represent
the various functions and the layout

makes i1t simpler and quicker to use.

Last, but not least, the 16/8PC
has a built-in capacity for a mouse, the
unique means of cursor addressing
invented by Xerox.

Allin all, we’re offering you a flexible
and totally integrated package. Not one
of our competitors can say as much.

But, given time, they’ll make copies.

Find out more today. Freepost this
coupon or call the operator and ask for
Freefone Rank Xerox.

To Rank Xerox (UK) Ltd., Freepost, Admail 38, London NW11YH.
Please let me have, without obligation, further information on the
| Xerox 16/8PC.

Name
Tel. No.___

| Position
Company/Qrganisation
Address

| Piease tick if you are a

Type of business_ | Rank Xerox customer.
| 24-HOUR INFORMATION SERVICE. ASK THE OPERATOR FOR
|_ FREEFONE RANK XEROX EJ

_____ ORDIALOI-380 1418 0 e

Postcode

are registered trade marks of Rank Xerox

and Rank Xerox

PRACTICAL COMPUTING October 1984
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The SV-328 just goes
on growing.

AN d s\v- 328 |
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With sophisticated 3-channel ADSR sound,
high resolution sprite graphics and a rapidly
expandinglibrary of software, the Spectravideo
SV 328 is all youd expect in a great games
machine.

A slick word processor-style keyboard,
CP/M* compatibility and massive RAM
(expandable to full144K) puts it in the business
league.

Spectravideo SV 328: Memory —32K ROM expandable to 96K, 80K on board RAM
expandable 0 144K: Keyboard — full word processor Iyﬁe 87 keys, 10 function keys, built
in cursor control: Graphics — 16 colours, 256 x192 high resolution graphics, 32 sprites:
Sound — 3 channels, 8 octaves per channel: CP/M* compatibility — to over 3000 existin
soﬂwures gggkuges Storage — cassette drive, 256K disk drive capacity. Suggested refall
price — :

NXXYRAV/DEZ..

Tomorrows Computers —Today

Spectravideo Ltd, 165 Garth Road, Morden, Surrey SM4 4LH
Telephone: 01-330 0101. Telex: 28704 MMH VANG

Fillin the coupontoday and we'll mail you a full technical brochure and latest testreports of
the amazing Spectravideo range, or see it for yourself at:

DG

LEISURE
CENTRES

and most leading computer stockists.

And for keen programmers, the easy-fo-use
and space saving extended BASIC gives Io'ral
control of all standard functions.

There's room to grow too—with a complete
range of peripherals already available,
including some of the best joysticks in the
business.

At £262 the SV328 is great value for money!

Spectravideo Peripherals: Cassette Drive: Disk Drive — singie: Disk Drive — double: Disk
Drive — full Business Pack: MiniExpander: Super Expander: Monitor: PrinterwithInterface
Card: Centronics Interface: RS 232 Interface: 16K RAM Pack: 64K RAM Pack: 80 Column
Card: Coleco Adaptor: Quick Shot Joysticks.

Also available Spectravideo SV 318: Suggested retail price — £186.

“* CP/M1s a registered trade mark of Digitat Research inc

To: Spectravideo Ltd, 165 Garth Road, Morden, Surrey SM4 4LH

| am interested in Spectravideo computers and peripherals. Please send
me the latest reports together with a full technical specification brochure.

Name:

Tel. No.: STD Code:

® Circle No. 128

PC10 84

1
|
|
| Address:
|
|
|



Software workshop

by Mike Lewis

Fewer screen

headaches

A standard layout for configuration files can simplify the often complex
procedure of installing a new piece of software.

NOWADAYS you can get computer screens,
not only in all sizes and colours, but also
with a bewildering variety of cursor posit-
ioning, highlighting and editing functions.
In theory, this should make it easier
for programmers to produce attractive
displays.

But the control codes that drive these
functions are notoriously incompatible, so
you have a major headache every time you
want to transfer your program to a differ-
ent type of screen. This is why mass-
market products like WordStar and
Supercalc need a lengthy install procedure
to get them running on a particular
computer or terminal.

Cursor positioning is one of the more
widely used of the screen functions. All
modern computers and terminals recog-
nise a code that causes the cursor to be
positioned at an absolute location on the
screen. These codes nearly always include
an escape character — hence the term
“‘escape sequence’’ — as well as values to
indicate the desired row and column
numbers. Table 1 shows how they can vary
from one system to another; this list covers
only a fraction of currently available
screens, so you can gather the size of the
problem.

If you want to use cursor positioning in
your program you have two problems.
First, you need a hardware-independent
function within the language that will
move the cursor to any specified location.
Secondly, you must have a simple method
of giving this function the escape se-
quences or other codes that are applicable
to the actual screen being used.

Many languages, particularly dialects of
Basic, include commands for positioning
the cursor. Applesoft’s VTab and HTab
are typical examples. Unfortunately, these
dialects are invariably specific to a par-
ticular machine, which defeats the whole
object. If you are using MBasic, CBasic or
most versions of Pascal you will have to
write your own cursor function.

The function will need two arguments:
the row number and the column number.
For the sake of consistency, I suggest that
you always present the row number first,
and that rows and columns are numbered

(continueéd on next page)
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Proposed standard layout

The configuration file is a comma-delimited ASCII text file that is used to
store escape sequences for the commoner screen functions. The file
contains one line for each function. Each field within a line represents
one character within the escape sequence. A line contains as many fields
as is necessary to fully define the sequence, except the first line, which
contains a fixed number of fields.

Each field is a decimal number. Each field, except the last one in each
line, is followed by a comma. Lines are delimited according to the
conventions of the operating system; for example, with a Carriage Return
followed by a Linefeed in CP/M.

Line 1 — Direct cursor positioning. Fields 1 to 4 lead-in characters; fields
5 and 6 intermediate characters; fields 7 and 8 final characters; field 9
row number offset; field 10 column number offset; field.11 is O if row
before column, otherwise non-zero

Line 2 — Clear from current cursor position to end of line, without moving
the cursor

Line 3 — Clear from current cursor position to end of screen, without
moving the cursor

Line 4 — Insert row at current cursor position, causing all subsequent
rows to scroll down one line. The cursor moves to the first column of
the inserted row

Line 5 — Delete row at current cursor position, causing all subsequent
rows to scroll up one line. The cursor moves to the first column of the
same row

Line 6 — Switch highlighting on

Line 7 — Switch highlighting off

Lead-in  Final Offset Row Clear to Clear to

chars. chars. first end line end screen
Hazeltine 126 17 -1 -1 No 126 15 126 24
ADM-31 27 61 31 31 Yes 27 84 27 89
Superbrain 27 89 31 31 Yes 27 12675 27 126 107
Res. Machines 22 31 31 Yes 27 89 27 30
Perkin Elmer 27 88 2889 31 31 Yes 27 73 27 74
Adds Regent 27 89 31 31 Yes 27 75 27 107
DEC VT 27 89 31 31 Yes 27 75 27 74
Zentec Zephyr 27 0 31 31 Yes 27 84 27 89
IBM 3101 27 89 31 31 Yes 27 73 27 74
Kaypro 27 61 31 31 Yes 24 23
Epson QX-10 27 61 31 31 Yes 27 84 27 89

This table shows codes for direct cursor positioning, clear to end of IIne, and clear
to end of screen. For cursor positioning, the sequence is: lead-in character(s), row
or column number plus offset, intermediate character(s), column or row number
plus offset, final character(s).

As it happens, none of these cases includes any intermediate characters. The
row comes first in every case except for the Hazeltine. All values are in decimal. In
the documentation for some of these screens, the offset is shown as 32, rather
than 31 as listed here, because the row and column numbers are counted from 0
instead of 1.

Table 1. Escape sequences for some popular screens.
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(continued from previous page)

from 1 rather than 0. Ideally, the function
will simply move the cursor for you, then
exit.

In Microsoft Basic, functions cannot do
things; they can only return a value. In
this case, the function should return the
required escape sequence, which you
subsequently print immediately before
the message.

Most cursor-positioning sequences
consist of a series of lead-in characters,
followed by the row number, followed by
the column number. Sometimes there are
further characters between the row and
column numbers or even at the very end of
the sequence.

In most cases, the row and column
values are relative to an offset, typically
32; sometimes this offset is 0 or even — 1.
Sometimes the row comes first, sometimes
the column. All these details must be
known to the cursor-positioning function.

An easy way of getting these details into
your program is to read them from an
ASCII text file. If you defined the values
as constants within the program, you
would have to either recompile or resort to
a messy patching process every time you
wanted to move the program to a different
screen. Most non-technical users can
create a text file with a text editor; better
still, you can supply a menu-driven
program to create it for all screens whose
escape sequences you happen to know.

A suggested layout for this configura-
tion file appears in the text box. It is a
comma-delimited file, so it can easily be
read by means of Basic Input statements
or their equivalents in other languages. All
codes are represented by decimal numbers
to help non-technical users:

To bring the whole thing together, take
a look at the program extract in listing I. It
shows a straightforward routine to read
and validate the configuration file,
followed by the definition of a function
for generating the  cursor-positioning
string. For simplicity, I have omitted the
other editing and highlighting functions.
The coding in listing 2 demonstrates the
use of the cursor function, and provides a
quick test that all is well.

The rather clumsy function definition in
line 3220 is necessary because Microsoft
Basic only permits functions to be defined
as single expressions. It is necessary to
cater for the possibility that the column
number will precede the row number,
without the use of an If statement. The
second parameter of each of the two Left$
functions will resolve to either zero or a
high number, set arbitrarily to 32, depen-
ding on the setting of Flag%. Thus the row
value will be generated either before or
after the column value.

The Error command that appears
several times in the main program causes
an immediate branch to the error-handling
routine, and so is equivalent to Goto
10000. Avoiding Gotos in this way should
be an aim of every Basic programmer. [J
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Listing 1.
DI DR D R R TR R R P R R P RN P PO PR PR P
2010 * Part of a program that uses a configuration file to determine
2020 ° screen codes for direct cursor. addressing ‘
2030 - ‘
2040 * Variables used: 4
2050 * LEAD$ Lead-in string INTER$ Inter. string *
2060 TERM$  Terminating string FLAG$  Row/col flag ‘
2070 * ROFFZ Row offset COFF%  Col offset 4
L AR R R I T R IR P PP PPN AT PPV r P PP
3000 °
3010 * Routine to tread the configuration file
3030 ON ERROR GOTO 10000
3040 OPEN "I",1,"CONFIG.DTA"
3050 LEADS=""":
FOR I%=1 TO 4:
INPuT #1,18:
IF I$<>"" THEN
IF VAL(I$)>=0 AND VAL(I$)<=255 THEN
LEAD$=LEAD $+CHR $(VAL(1$))
ELSE
ERROR
3060 NEXT 1% ‘Lead-in string
3070 INTERS=""":
FOR I%=1 TO 2:
INPUT #1,1$:
IF 18<>"" THEN
IF VAL(I$)>=0 AND VA1(1$)<=255 THEN
INTERS=INTERS+CHRS$(VAL(1$))
ELSE
ERROR
3080 NEXT 1% ‘Intermediate string
3090 TERMS$=""":
FOR I%=1 TO 2:
INPUT #1,IS:
IF I$<>"" THEN
IF VAL(I$)>=0 AND VAL (1$)<=255 THEN
TERMS$S=TERM$+CHRS (VAL (T$))
ELSE
ERROR
3100 NEXT 1% ‘Terminating string
3110 INPUT #1,1$:
IF VAL(IS$)<-1 OR VAL(1$)>231 THEN
ERROR
ELSE
ROFF%=VAL(IS) ‘Row of fset
3120 INPUT #1,1$:
IF VAL(IS$)<-1 OR VAL(IS$)>175 THEN
ERROR
ELSE
COFF%=VAL(1S) ‘Column of fset
3130 INPUT #1,1$:
IF VAL(T1$)=0 THEN
FLAGZ=0
ELSE
FLAG%=-1 ‘Row/column flag
3160 ON ERROR GOTO 0: CLOSE 1
3190
3200 * Define the function that positions the cursor
3210 WIDTH 255
3220 DBEF FNRC$(R%,C%)=LEADS+LEFTS((CHRS (RZ+ROFFX)+INTERS), (FLAGZ+1)*32)+
+CHRS$ (CZ+COFF%)+LEFTS (INTERS+CHR $ (R%+ROFFZ%) , (FLAGZ*-32) )+TERM$
3300 “ rest of program
3310 .
’ r routine
llgg?g i;(;?lT "program incorrectly installed': END
Listing 2.
5000 .””.”””””..”””””.,.”.”....””..”””””””u-.”.:
5010 ° A small routine to test the cursor-positioning function.
5020 ° This should print a large X in the middle of the screen”'”””:
[ e A
5040 °
5050 PRINT STRING$(24,10) ‘Clear the screen
5060 °
5070 QOLZ=29
5080 FOR ROW%=1 TO 24:
PRINT FNRC$(ROWX,COL¥);"*"; FNRC$(ROWY,81-COLZ);"*";
COL%=COL%+1 :
NEXT ROWZ ‘Print the X
5090
5100 PRINT FNRCS$(1,1): END ‘Reposition cursor
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MICROCOMPUTER HARDWARE, SOFTWARE AND ACCESSORIES
WITHFULL AFTER SALES SUPPORT

ABTEX SOFTWARE
Pertmaster®...............cc.cocoes £625
ASHTON TATE
DBasell® .........ccooooveiiiiiii £295
Friday” ........coooiociiiier e £165
CAXTON
Brainstorm® ... £275
COMPSOFT
Compsoft DMS™ ... £175
DMSDelta" ............ccoceviieennnn £450
DIGITAL RESEARCH
Access Manager ..............ccc.co..ne £195
Access Manager-86".................. £260
Display Manager .........

Display Manager-86"...
CBasiC .........ccooeevnnns
CBasic-86.............
CBasic Compiler .........
CBasic Compiler-86~...

PascalMT+ ............... ...£235

PascalMT+86 ........cccceoeeiiivinnnn £395
DERWENTDATA

Retrieve 11" ..........ccoooieiiiiniinnns £465
FOX & GELLER

dGraph® ........cocoiiiin

dUtil® ...

Quickcode” ..........ccooviiiiiiiiiien £165
MICROPRO

Calestar™.............oooeveeeee s e £95

Infostar+* .. ...£338

Mailmerge™ ... £120

wordstar® .............ocoiiiii £215

Wordstar Professional®................ £450
MICROSOFT

Basic Compiler”.............ccccceeen

Basic Interpreter*

Fortran Compiler
Macro Assembler
Multiplan® ...
PEACHTREE
Basic Accounting System
permodule ... £300
Business Management Systems
permodule ..........cooooeiiiin g
Peachpack*
SORCIM
Supercalc*
Supercalc2"...
Superwriter® ...,
SAGESOFT
Sage Accounting®..............c.........
Sage Executive®

Most popular machine formats
are available.

All products subject to availability.
CP/Mis aregistered trademark of Digital
Research, IBMisthe registered
trademark of International Business
Machines.

Please see CP/M listing. All product with
an *will also run on MS-DOS and PC-
DOS and are priced the same

ALPHA SOFTWARE

Database Managerli.................. £185
ASHTON TATE

dBaselll ..., £450

Framework............c.ccccoocvvcviiinns £450
DIGITAL RESEARCH

ConcurrentCP/M-86 ................... £225

CP/M-86+GSX ......... ...£47

DRDraw.......ccoccoovievmmicnmearcnnens £195

DR Graph.... £195

PascalMT+ ..., £265
FOX & GELLER

0Z:Management Controt ............ £310
IMSI

4-Point Graphics .........c...ccooeeee. £155
IUS

&Wmer I System................... £260

MICR

Fortran Compiler ......................... £235

Flight Simulator ... £40

Word ...t .£260

Macro Assembler ...........cccco.e.ou. £70

Word+Mouse .............ccooeeiinn £310
LIFETREE

VolksWriter Deluxe...........c.......... £190
MICRORIM

R:Base4000 ..........ccccocoocvcneenn £325
LOTUS

Lotus 123 ... £325

Symphony..........cc.coveiceeiciiin. £515
PEACHTREE

Business Graphics ...................... £165

DecisionManager ..................... £59
PROFESSIONAL SOFTWARE INC

Word Plus-PC ........ocoovvieicin, £375
SPI

OpPen ACCESS.........coeeciererinnienns £400
SO ARE PUBLISHING

PES:File....ccoeniinieiiisiiieesin s £90

PES:WrIte.........coocooviviiiiniins £90
SOFTWORD SYSTEMS

Multimate ... £300
SORCIM

Supercalc3.........cc.ocoviiiniinnn £255
HOW TO ORDER

CP/MSOFTWARE SOFTWARE FORIBM/PC BOARDS FORIBM/PC

ASTRESEARCH
MegaPlus64K ...
Mega Pack 256K .....
Six Pack Plus 64K....
Six Pack Plus 384K..
64K ChipKit.......ccooovevireeiciiccn

HERCULES
GraphicCard..............ccccooeiinn

MICROSOFT
SystemCard 64K .............c.ccooee.ee
SystemCard 256K ...
MOUSE ...

QUADRAM
Quadboard 164K ...............c........
Quadhink..........oovveineiieiniies

MONITORS

KAGA RGB Visionllt12”................
KAGA 12" HRGreen/Amber...........
MICROVITEC CUB 653 14"
SANYOSCM14”"VHR .........
SANYO 12"HR Green....................

PRINTERS

BROTHER HR15
BROTHERHR25....
CANON 1080A ..o,
DATA PRODUCTS PRISM P80....£1309
DATAPRODUCTS PRISMP132 £1474
EPSONFX-80 ..........cccoovvviiinnn, £379

EPSONFX-100 ... £529
JUKI6100..... .£359
MT 8Os, ..£200
SMITH-CORONA D200.... ...£420
TEC1550....ccciiiimiiiiiiieciiieeeieeeiiens £525
We cannot list all the
products we carry —
please call 01-636 0476
for further details.

Simply write to Oryx, or telephone 01-636 0476 to discuss your requirements. Or ring
01-631 4341 without obligation to reach our technical hotline. Callers at our London
Office - just off Oxford Street — are very welcome. Orders will be acknowledged by return
of postand goods will normally be despatched within 10 days. All products are supplied
new and are sealed complete with manufacturer’'s documentation and factory warranties.
All prices exclude VAT and are subject to change without notice.

FREE DELIVERY IN THE UK FOR ORDERS OVER £200.

All major credit cards are accepted.

Oryx Systems (U.K.) Limited, Mappin House, 4 Winsley Street,
London W1N 7AR. Telex: 28290 ORYXUK G

(B)PC/10/84
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ORYX- U.S. LEADERS IN TECHNOLOGY-NOW IN THE U.K.
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A year ago software was
nothing like this.....

1984 marks the advent of the new age of database software.
The kind of software that executives can really work with —
to get the right information at the right time.

Your staff will really enjoy using DELTA. They’ll be able to create their own records,
for any one of a thousand myriad uses. Imagine having ALL the vital information
about your business stored on disk - from contracts to car fleet records, club records
to currency exchanges, customer records to course bookings. Data on file can be
added to or amended in seconds, and files searched and sorted at lightning speed.
You'll really be able to respond quickly and efficiently to changes in the business

world, AND take positive action to maximise on whatever situation develops.

o

DELTA

DELTA is available for most microcomputers with the PCDOS,
MSDOS or CP/M operating systems, including the IBM PC,
SIRIUS, APRICOT, DEC RAINBOW, HP 150, EPSON QX 10,

XEROX, etc, etc. DELTA is available in 8 European languages

and is also distributed by IBM, DEC and HP.

distributed by
IBM United Kingdom
Product Sales Limited




PAYROLL NUMBER DELTA FILES CAN HAVE
SURNAME ‘MASTER’' RECORDS & SUB—-RECORDS.
CHRISTIAN NAMES

HOME ADDRESS 1
2
3

4 DELTA offers so many powerful functions. Each record can hold
HONETREONE RO up to 90 lines of information, and DELTA has a special file
N.I.NUMBER
DATE OF BIRTH structure where you can attach up to 32,000 sub-records to each
S ‘master record’. This means that DELTA can grow with you —
NO. CHILDREN right from the most simple mailing or record system through to
:i:; gi . R the most sophisticated uses of microcomputers. Stock with order
JOINING DATE processing, or customer invoicing, or personnel and absence
EEZ‘BTMENT recording are all in a days work for DELTA. Whatever you use
f(‘)’:?ﬁ"‘LTESA'-A“V DELTA for, your datafiles will become an endless source of vital
LANGUAGES information to help you run your business.
O LEVELS
A LEVELS

FURTHER QUALIFICATIONS
SPECIAL SKILLS

HOBBIES

CLUB MEMBERSHIP
RELIGION

TOTAL DAYS ILLNESS
TOTAL DAYS OF HOLIDAY

: ray AN

= I] ] Ll | .
REVIEW DATE ABSENCE DATE TRAINING COURSE
JOB TITLE START DATE DATE
GRADE NUMBER OF DAYS GRADE
SALARY REASON
= CERTIFICATE Y/N

DELTA is truly user friendly. It is designed for busy executives
and DP professionals who need to get the job done quickly.
DELTA offers powerful sorting and selection capabilities, its own
calculation program, PLUS its own report generator to print lists,
reports, mailing labels and even personalised letters. DELTA also -
links with LOTUS 123, Multiplan, Wordstar, and Pegasus. Its the DELTA PRINTS ALL TYPES OF REPORTS,

perfect way to make the most of your data. LISTS, LABELS & PERSONALISED LETTERS.

Unlike any ordinary database, DELTA can be ready to use on the same day that it arrives on your desk. Simply
use the question and answer routines to tell DELTA what you want to do — later on you can even write your own
menu of options, and hand DELTA over as a complete ‘dedicated’ system for the job it has to do. DELTA is the
modern way to store data — you can confidently regard DELTA as the most comprehensive and sophisticated
database on the market today.

If you haven't already looked at DELTA now is the time to
do so. You can either see it at Compsoft’s headquarters
near Guildford, or we'll recommend the best local
supplier in your area.

Training courses, a Users Club and ‘Hotline' service
provide a totally professional after-sales
backup service

Ring us or return the clip coupon to receive a superb 12 page full colour guide to de\e;s\‘"’/ |
database software, and a technical summary of DELTA’'S main functions. Or chat \)&\eﬁ __________
on the phone to one of our consultants about your own business application. A “\e‘ / ...........
Whatever you do, don'’t stay in the dark ages about database software — DELTA is 2 o / ------------
your key to success. ?\f’/ ..................... ’

Compsoft Limited, Hallams Court
Shamley Green, Nr Guildford, Surrey
Q England GU4 8QZ.

Telephone: Guildford (0483) 898545
Telex: 859210
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New PaperTigers.
The printersyoull

' /7? pounce on!
\N\&77

3 W\ ([

With four
models in the
range, plus IBM-
compatibles,
Paper Tigers cover all your computer print-
out needs.

Multiple speeds (including a very fast
400 characters per second) for draft, text T
and letter quality dot matrix printing;
word processing features; graphics and full colour

capability; multi-part or single sheets handled runner-up prizes of

with ease; choice of 80 or 132-column widths — cameras and kit, when you buy one of the new

plus combined parallel and serial interfaces for Paper Tiger printers from Dataproducts — the

total operating flexibility. people who make printers for most of the world's
See Paper Tigers in action. Contact major computer manufacturers.

Dataproducts now for the name of your nearest

Dealer Take alook at the range on display, and D t r d t
discover the features that knock spots off the a ap 0 uc S
competition. P o

Then buy the one that's exactly right for your aper Tlger
needs and make sure you'rein with a chance of
winning an African photo-safari, in the biggest
printer promotion ever! ‘ Dataproducts Limited. Retail Division, 136/138 High Street.
There are two to be won, plus valuable Egham, Surrey TW20 GHL. Tel: (0784) 38733. Telex 208562. d
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THE CURRENT de facto standard for
read/write memory components used in
personal computers is the 64K bit NMOS
dynamic RAM in a 16-pin plastic package
— but not for long.

Historically speaking, advances in semi-
conductor processing technology have
resulted in the introduction of new
memory devices with four times the capa-
city of their predecessors every three to
four years. This trend started with the first
practical semiconductor RAM of 16-bit
capacity in the early sixties. By the early
seventies massive 1Kbit MOS dynamic
RAMs were the norm, followed rapidly by
devices sporting 4Kbits, then 16Kbits and,
by 1980, 64Kbits. An extrapolated plot of
this exponential growth rate predicts that
we are now overdue for the next stage,
256Kbits. But we will not have long to
wait.

Already 256K DRAM technology has
been developed, and ready in the wings is
an army of eager manufacturers awaiting
the optimum moment to unleash a torrent
of silicon on to an unsuspecting world.
The waiting game is a test of nerves. The
lead manufacturers are still making hefty
profits from the almost insatiable demand
for their existing 64K products, a market
they are quite happy to remain in until
forced to move on. In 1983 the market for
64K parts was worth around $1 billion,
and depending on the time scales for the
launch of 256K parts, it should peak in
1985 to 1986 at between $2 and $3 billion
with up to a billion devices shipped.

Higher quality

The Japanese gave American manufac-
turers quite a pasting at the 64K level.
They stole as much as 60 percent of the
total DRAM market by not only offering
lower prices but also providing, at least to
start with, higher quality. Many analysts
have predicted a similar upset at the 256K
level, and it certainly appears that the
Japanese had their chips ready before
most of the competition. But the pre-
emptive strike has not yet materialised
because no one, least of all the Japanese,
wants to spoil the 64K fun.

However, this game of chicken cannot
last much longer and already many manu-
facturers are selling samples of their 256K
chips at a premium price to get the system
designers interested. The real fun will start
when one of the contenders takes.the bold
step of dropping prices to a level com-
petitive on a cost per bit basis with current
64K parts, and backs this up with a capa-
bility for high volume shipment. This will
probably happen before the end of 1984.

With personal computers based on
8/16-bit microprocessors such as the Intel
8088 selling by the million, a large poten-
tial market for 256K devices already exists.
As the gradual trend towards full 16- and
32-bit machines based on microprocessors
with huge appetites for memory, like the
Intel 80286 and the Motorola 68010, gets
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Chip-chat

Make

24001

by Ray Coles

underway the 256K DRAM will become
essential. Potential suppliers now include
Motorola, Intel, Mostek, Micron and
Texas Instruments in the U.S.A., Inmos in
Britain, and the awesome line-up of NEC,
Toshiba, Hitachi, Oki and Fujitsu in
Japan.

Not that the transition to 256K
technology has been easy for the semi-
conductor manufacturers. To squeeze
262,144 separate and functional bit cells
on to a sliver of silicon measuring only
about 6mm. square is an extremely diffi-
cult thing to achieve in volume production
at low prices. Many fundamental physical
barriers loom dangerously close.

The physical size of the chip cannot be
increased very much over that used in 64K
devices if the resulting device is to fit into
its package and be potentially cheaper. So
the size of the individual active devices and
their interconnections has to shrink. For
the current 64K generation, line widths of
2.5 microns to 3 microns are the norm; for
the 256K generation this is reduced to 1.5
microns to 2 microns, with alignment to
0.75 microns or better. The basic optional
lithographic process used to print the chip
layout on the silicon wafer reaches the
limits of its capability with this sort of
resolution, and an eventual solution based
on electron beam or X-ray lithography is
not ready yet for mass production
applications.

Soft errors caused by alpha particle hits
from the decay of radioactive contami-
nants in the package material were a
problem even with the geometries used for
64K devices. At the 256K level, it has been
necessary to retain a similar size of gate
storage capacitance to that used in the 64K
generation because anything less would
present a soft error problem. But to retain
the required capacity per bit of 50 femto-
farads — 50 x 10" farads — in a smaller
cell has meant thinning the gate oxide
insulator down to only 20 nanometres
thick.

Even after such problems were over-
come it still appeared that the 256K
devices would have a lower manufacturing

for 256K

yield per wafer due to randomly
distributed faulty bit cells. To keep yields
up so that prices can come down,
manufacturers have incorporated spare
cells which can be patched in following
production line tests or selected dyn-
amically while the memory is operating.
Most manufacturers have opted for the
former approach, and use electrical pulses
or lasers to blow fuses which connect up
spare cells. Micron Technology has taken
the latter approach and stores 12 bits of
data for every eight written, requiring an
increase in memory size of 50 percent. The
additional four bits are used to store a
check word which is compared with the
other eight bits during readout. If single-
bit errors are present, the internal circuitry
recreates the troublesome data bit so that
the user remains unaware of the problem.

Cost problems

The advantage of the Micron technique
is that it can correct both hard errors and
soft errors, whether due to manufacturing
problems or to subsequent alpha particle
hits. The disadvantage may turn out to be
a difficulty in keeping costs down when
the expected price war heats up in two to
three years time.

Another innovation likely to play an im-
portant part in the 256K DRAM market
will be the use of low-power CMOS tech-
nology rather than the NMOS currently
used for most 64K parts. For example, the
recently announced Intel 51C256 device
uses an advanced 1.5 micrometre CHMOS
process. It can offer microwatt stand-by
power consumption in addition to high
speed access times of 150 nanoseconds and
random defective element replacement by
electrically programmed fuse selection
during manufacture.

A number of component distributors
are now claiming to have 256K devices
available, and some are even taking the
unusual step of predicting the price
erosion which will occur over the next
year. So hang on to your hats as here we go
again. o
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Outstanding
Modem WS2000

the only modem you’ll ever need to buy.

WS2000 brings 1990’s modem technology to you NOW! Link
across the world — your computer to mainframes, to Prestel,
Micronet, Easylink Telex, Telecom Gold, to other

) __e_re.)

POWER 2 [—~ cery
300FULL
DUPLEX

1200Rx ~75Tx
VIEWTEXT

Tx DATA @ gl ORIG

~—— 1200
300/300 =
75Rx-1200Tx Equ

Y 1200 600

CARRIER & Ecx'rERNAL

ONTROL
¢

ONLINE o __— ONLINE

Rx DATA a

1200 -

ANS —
300 FuLL

TT~LOCAL TEST ORIG

I ' Tecnnooogy Modem WS 2000

Satisfied Users

“This modem is so simple to use.” —
Miss VAB of Bristol.

“It's got every feature we need —
even telex use.” — Company director
Mr JLK of Wigan.

“What a wonderful machine! lts
operation is quite faultless.” —
Mr CJC of Beaconsfield.

Software packages

Off-the-shelf dedicated software
packs for most major computers:
DataTalk for IBM PC/PCXT, VICOM
for colour Prestel plus bulletin
boards on Apple, many packages for
BBC, Commodore and other
computers. WS2000 covers the field.

Expansion Accessories

WS2000 can grow to suit your needs! The
modem’s unique User Port lets a computer
access all the modem’s functions — full software*
control is possible. Auto answer and auto dial
plug-in accessories let your computer accept
and initiate telephone calls. TTL interfacing,
acoustic coupling, battery back-up, process
control interfacing — they’re all possible for the
WS2000 owner.

— ANS
4

-1200
1200

MODE

Trade enquiries invited

Enthusiastic Press

“The best value for money in the
modem field.” Quentin Reidford,
APPLE USER.

“Very versatlle; good value.” Peter
Tootill, PCW.

“Could turn out to be the peripheral
you can't live without.” Ralph
Bancroft, PCN.

still only £129.95 exc.

WS2000 complete with BT modular line plug
and socket and full instructions for use —
£152.50 inc VAT and P/P.

BABT approval pending.

Miracle Technology
(UK) Limited

10/12 St Peters Street
Ipswich IP1 1BJ

Tel (0473) 50304

Reg in Eng No 1756137

Order by cheque/Barclaycard/Access/Official order to m ME

TECHNOLOGYUK)LTD.
® Circle No. 132
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Keypad input

WITH THE NUMBER of pocket computing
devices increasing rapidly, and the advent
of push-button phones connected to
Prestel-like networks, there is pressure for
keyboards simpler than a full alpha-
numeric keyboard yet still capable of out-
putting all, or most, of the same
characters. In Specification 2,128,384
Badru Nasiruddin discloses that a simple
keyboard can be based on something like a
push-button phone pad provided with
some letter combinations.

= Patents progress

Mr Nasiruddin suggests using 10
numeric keys doubled up with ABC, DEF
and so on, together with Erase coupled to
a ““.”” key with both ‘*,”’ and *‘/"’, a space
key and a letters/figures toggle. The extra
feature Mr Nasiruddin suggests arises
when you use a key in a mode where it has
more than one function — in letter mode,
for example, the ABC key can be A, B or
C. In such a simple case the particular
function chosen may be selected by the
number of rapid presses given to the key.

by John Hooper

In this example, one press gives A, two B
and three C.

Continuous dots

Nowadays it is quite common for
reasonably good-quality output to be
obtained from a dot-matrix printer by
causing the print head to oscillate up and
down, the wires in the head striking at
each end of the oscillation. The two lots of

(continued on next page)

Getting a British Patent

British Patents are granted by the State, as represented
by the Comptroller-General and the staff of the Patent
Office, upon an application for the Patent complying
with the requirements of the Patents Act 1977 and the
relevant rules.

You file the appropriate forms, and pay the fees. The
application is then examined by the Patent Office to
see whether there appears to be any reason why the
patent should not be granted. If there is none, or if any
of the apparent reasons can be shown not to apply,
then the Patent is granted. However, few patents are
granted until two or three year after the application is
made.

Stage 1 of the process is the preparation of the
necessary documents and their filming at the Patent
-Office. Although only a description of the invention and
an indication that a patent is wanted is all that is
needed to secure a filing date, the full documentation is
daunting. First there is the application form, then the
Patent specification which describes the invention and
defines the monopoly sought. Next there is the
declaration of inventorship which says who the actual
inventor is, as opposed to the applicant, and the
request for a novelty examination and search which
asks the office to search for any relevant Prior Art that
might invalidate the application. Finally there is the
request for substantive examination asking the Patent
Office to consider in detail the patentability of the
invention.

The various forms are formalities, and can be
completed by anyone who can fill in an Income Tax
return. However, the Specification is the key document,
which needs a skilful hand to draft it since the future of
the patent rests on its adequacy. It describes the
invention, in the context of the problems of the Prior
Art, both in broad terms relating to the concepts
involved and in detailed and specific terms as
appropriate to an actual embodiment. Most importantly,
it defines the invention, and in so doing defines the
essential features, or the boundary, of the monopoly
the applicant wishes granted.

Stage 2 is reached about six months after a filing date
has been secured, when the Patent Office issues the
report of the result of the novelty examination and
search. In a few cases this will say merely that the
inventlon defined has been compared with the known

Prior Art, and no relevant documents could be found
that might destroy its patentability. In most cases,
however, the report cites a number of relevant
documents as disclosing something that

anticipates the defined invention. But at this time these
citations are made without further comments as to their
specific relevance.

At this point the applicant does not have to refute the
relevance of the citations. But upon the basis of their
existence, the applicant usually decides whether to
proceed with the application, and whether to modify the
invention’s definition to avoid being anticipated. If the
citations are very bad, then the application can be
abandoned. However, it will be published unless
withdrawn before the publication preparations are
complete, usually about 15 months after filing.
Otherwise, the invention may be redefined in any way
based upon the original disclosure.

Stage 3 follows when the Patent Office issues the
substantive examination report. It is now that the
examiner reconsiders the relevance, if any, of the
citations, and sometimes performs a supplementary
search to find new citations. The examiner then
provides arguments as to why the citations are relevant,
and why they render the defined invention either
anticipated or so nearly so that the difference is
entirely obvious. Also the examiner may object that the
wording of the specification is unclear, or that parts of
it are contradictory.

All such points must be dealt with before the
application can be allowed and a patent granted.
Allegations of lack of novelty or of obviousness must
be refuted, perhaps coupled with a redefinition of the
invention. The Specification must be made clear,
understandable and consistent throughout. Then the
patent is granted, and the specification republished in
its final form to show the public not only what it is that
is patented and they are not to do, but at the same time
how to utilise the invention once the Patent expires.

Stage 4 is the payment of the annual renewal fees to
keep the patent in force. This starts the fifth year after
the filing date, and continues, at the patentee’s choice,
up to the 20th year. Any time the fees are not paid then
the Patent lapses, never, save in very special
circumstances, to be recovered. On the 20th
anniversary the Patent expires come what may.
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(continued from previous page)

strikes produce vertically overlapping dots
to give the effect of a full-impact strike.
Also it is common for the paper feed to be
stopped altogether to allow a second line
to overprint the first, possibly with a
fractional lateral displacement, and
further enhancing the print quality.

However, in Specification 2,131,747
Citizen Watch proposes that stopping the
paper should be abandoned and that the
print head should vary its lateral speed
across the paper. For draft output the
lateral speed will be high all the time, but
for letter quality the speed will be much
lower. So a doubly struck character is the
same two characters, only slightly dis-
placed because the print head moved
relatively slowly between the two.

You could alternate between slow and
fast print-head movement; slow between
the two characters making up each pair,
and fast between adjacent pairs.

Technicolor
syntax

Some home computers check each
program line for syntax as it is entered,
either refusing to accept an incorrect line
or in addition indicating the error believed
to exist. In Specification 2,131,986 Mattel
puts forward the idea of a colour coding
scheme, usable with the majority  of
micros plugged into a home television set.

As each statement is entered it is
checked for syntax. It is then displayed
with its correct portions coloured accord-
ing to their nature, keywords, functions,
array variables and so on. The incorrect
portions, if any, are left uncoloured. For
example, during input the display is black
on white. But after the checking process
has been effected correct keywords are
shown black on blue, correct variable
names are black on green, and correct
arithmetical expressions are black on tan.

If the system can determine that an
apparently erroneous statement might, if
part of the statement were omitted,
become correct, then if the line is re-
entered unchanged it will make the
correction, and accept the line with the
nonsense part deleted.

Double-engined

The concept of a micro using two
processors, one to handle I/O work and
one to get on with program execution, is
well known. Tycom, in Specification
2,127,190, take this further and puts
forward a computer design in which one
processor, permanently built into the
machine, deals with [/0. A second
processor, which is replaceable, looks
after the program.

The 1/0 or base processor should give
the computer some limited performance
on its own, and the two communicate at a

Patents progress Eg

L\t
fairly high level, so when you update your
second processor from a 6502 to a Z-80,
and then to a 8086, very little needs
changing within the machine and you can
simply change CPUs.

Nose lighter

Nowadays even a pair of spectacles can
conceal the hand of the computer. In
Specification 2,127,993 Hoya Lens
suggests that lenses be matched by their
thickness to chosen frames so as to be the
lightest and strongest possible.

Hoya Lens constructs the contour map
of lines of equal thickness defining the
lens, and then overlaps it with the outline
of the frame. Thus the relative thickness
of the lens periphery where it will be
supported by the frame is identified. Then
the minimum and maximum absolute lens
thickness can be calculated. In this way the
best possible lens can be ground.

Translation saver

In Specification 2,131,582 and the
related 2,131,583 Sharp proposes that a
translation computer should not throw
away the user’s typed-in effort if a trans-
lation cannot be found. Instead, the device
should store the input, allowing some part
of it to be marked as significant and
checkable as against word roots, and
others to be translated separately. |

WINCHESTER’S, FLOPPIE’S ????
8", 5v4" OR SUB 54" — 32"0OR 3"

WHATEVER YOU REQUIRE IN THE DISC DRIVE LINE - RING US. WE PROBABLY
MANUFACTURE AND DISTRIBUTE THE WIDEST RANGE OF DISC DRIVES IN THE
COUNTRY. SEND FOR A FULL BROCHURE NOW, WHICH INCLUDES A RANGE OF OVER
40 O.E.M. DRIVES. ALSO 5%2" & 3"DRIVES FOR THE BBC, DRAGON, TANDY TRS 80 AND
SPECTRUM (WITH OUR NEW INTERFACE FOR THE SPECTRUM HOME COMPUTER)

1-5 Evaluation
Prices

£149.00
500k £119.00
250k £95.00
TOSHIBA &
CHINON
DRIVES

Also

available
EPSON,

TEAC etc

5Va"
1MB

WE CAN SUPPLY ALL-
TYPES OF CABLES &
CONNECTORS FOR .
DISK DRIVES.
RING NOW!

AAAAAAAAAG

1-5 Evaluation

3'/2" Prices
1MB £175.00
500k £145.00

AVAILABLE
8", 54", 312"
& 3"

(0256) 64187 DATAFAX HOUSE,
BOUNTY ROAD, BASINGSTOKE,
195 ivas HANTS RG21 3BZ. Telex 268048

60

tUK’S BEST
QUANTITY
PRICING
AVAILABLE ON
REQUEST

SOME OF OUR
RANGE OF DRIVES
EPSON, 5%, 312"
TOSHIBA, 8", 54"
HITACHI, 5", 3"
CHINON, 5%, 32", 3"

NEC, 8"
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DISKING NEWS MEMOREX

Will we ever learn?
We were buying some equipment the other day,

hour as the engineer concerned knew we were in a hurry. Needing assistance he gave a lady colleague

another unit to test. She happily complied, and
entered the room. This very cocky young man had

ning, doing nothing apart from embarassing us all with filthy jokes in very bad taste. He now con-
fronted the lady and told her that under NO circumstances should she be there after 1 0’clock and that
her lunch hour was NOT for working. She was too embarassed to argue, and walked out to keep him
quiet, leaving the unit under test. just another customer’s unit. Just another customer. Just the hand

that fed him. “Another pint John?”

As promised last month, the NEW Microdisk SEE 10 has arrived, and is FREE with every pack of ten
MEMOREX 6100 Microdisks, or Maxell CF2 microdisks. It is also available separately at £2.50 EXC

and were having it checked out through the lunch

was busy when a sloppy looking male individual
been wandering around the factory most of the mor-

VAT. The fabulous NEW MEMOREX cleaning kits, have also arrived and at these prices give you NO

excuses not to own one. We still ship the world’s best diskettes faster than anybody, we always MEMORY EXCELLENCE
enclose a VAT invoice and current price list. If we can’t ship within four working hours (YES HOURS) Memorex diskettes are everyones favourite and work well in
we’ll ship a more expensive alternative equivalent at OUR expense! ALL computer systems

FREE with EVERY ten-pack
of diskettes from DISKING
SEE 10 LIBRARY BOX

The award winning device for storing and displaying ten
diskettes. Available individually at £2.50 exc VAT see under

‘Diskette Storage’.
PLUS

DISKING
COLOUR
CODERS

A multicoloured pack of ten fibre tipped pens for colour
coding your diskette labels available individually at 49p per

5} INCH DISKETTES

[ ] o
D l s kl n g Certified for single OR double density and with hub ring

reinforcement

Super Promotion ..ocu o B B

3481 SIS 48 tpi 2190 2090 1990
3491 DIS 48 tpi 2790 2690 2590
F ree 3504 SIS 96 tpi 2790 2690 2590
3501 DIS 96 tpi 3590 3490 3390

Clock

Value
£8.95

48 tpi suitable for 35 or 40 track operation
96 tpi suitable for 77 or 80 track operation
10 and 16 Hard Sector available at same prices

MEMOREX 34" MICRODISKS — HERE AT LAST
PRICES EXC VAT 10-40 50-90 100 +
6100 S/Sided 42.90 41.90 40.90
0.5MByte rating auto shutter

33" library boxes coming soon

U.K. SHIPPING RATES

51" SEE 10 LIBRARY BOXES

! , o 5" or 3} DISKETTES 1-4 off at 40p each
With every TWO Ten-Packs® of ANY 331", 51" or 8" disks by 1-2 packs each pack at 95p 59 off at 30p each
Verbatim, Memorex, Dysan or Maxell purchased at these 35 packs each pack at 75p 10+ off at 20p each
prices, we will pack a Super Disking Calendar Clock worth 69 packs each pack at 60p
£8.95 absolutely FREE. 10+ packs POST FREE 8" DISKETTES
Order four Ten-Packs and you will receive to Calendar Clocks 1-2 packs each pack at 1.60
and so on 5}" CLEANING KITS 3.5 packs each pack at 1.20
" i 6
*Excluding diskettes purchased from bargain corner. All SRRSOl sleeltes 1094?3:akcsk§a:8§1?g;i?Egop

FREE offers are subject to availability.
“Offer ends October 31st 1984”

pack of ten exc VAT.

DISKING Means
Business

NEW DISKING SWING LID BOX 60 minidisk
Capacity, complete with keys, dividers,
tags and even built in carrying handles. Buy
3 and STEAL one FREE. "]

D.S.L.B 60 Minldisk capacity — £17.90

buy 3 and STEAL one free. P&P at the 4 unit rate please.

JUMBO SWINGER

A massive 120 Minidisk capacity! with adjustable arms to
comperssate for less diskettes, keys and carrying handle.
Buy 3 and STEAL one FREE.

—
=1¢§,,v" ) = 5_.) '
-
‘vd -
Part No. Descripton 1-3
Jumbo 100 minidisk capacity 18.90
Buy 3 and STEAL one FREE. P&P at the 4 unit rate please.

Budget 30

30 minidisk capacity, smart beige/brown with strong steel
hinges complete with 5 coloured dividers. Buy 3 and STEAL
one FREE.

Part No. Description 1-3
B30 30 Minidisk capacity 5.90

ézBuy 3 and STEAL one FREE. P&P at the four unit rate piease.

DISKETTE STORAGE

The ultimate in quality, these beautiful Austrian made
storage boxes in luxurious two tone dark brown come with

everything one couid ever want. The lids not only swing open N,
& smt, but are also removable if shelf space is prohibitive. FE’;':(;“OQ %Eg%:ﬁ::ﬁgk - ;-2390
They come with ingenious dividers where even the tabs are = M50 50 microdisk capacity  19.90

adjustable and protected from dirty finger marks. The
wonderfully engineered locking mechanism comes with 2
keys and a master filing tab.

Buy 3 and STEAL one FREE.

NEW Memorex Cleaning Kits

Just arrived are the MEMOREX Computer Care range of
cleaning kits. They represent fantastic value for money, and
are avallable individually or with a discount if purchasing all
three.

Part No. Description Price

MKEY Case & Keyboard Cleaning Kit with one foam-  4.90
clean aerosol, 20 safebuds & 5 safecloths.

MTV VDUITV Screen Cleaning Kit with 20 Safeclean 4.90
screen wipes & 5 Safecloths.

MDD Drive Head Cleaning Kit 5}" with cleaning 8.90
fluid, 10 cleaning disks, jacket and glove.

Buy all three Kits together and we will reduce the total price
from £18.70 to £14.90 — A Bargain if ever we saw one!
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Verbatim

DYSAN—FOR THE DISCERNING MAXELL — THE GOLD STANDARD DATALIFE—FIVE YEAR WARRANTY

With new lower prices. Dysans impeccable reputation is now a

genuine bargain.

51 INCH DISKETTES

Cenrtified for Single OR Double Density. 48 tpi with Hub Ring

reinforcement

PRICES EXC VAT 10-40 50-90 100
104/1D SIS 48 tpi 23.90 22.90 21.90
104/2D DIS 48  tpi 34.90 33.90 32.90
204/1D SIS 96 tpi 34.90 33.90 32.90
204/2D Ois 96 tpl 42.90 41.90 40.90
48 tpi suitable for 35 or 40 track operation
96 tpi suitable for 77 or 80 track operation
10 and 16 Hard sector avallpble at same prices.

8 INCH DISKETTES
PRICES EXC VAT 10-40 50-90 100 +
3740/1D SIS D/Dens 32.90 31.90 30.90
3740/2D DIS DiDens 40.90 39.90 38.90

32 Hard Sector available at same prices

Maxell's very high quality control ensures all standards are met
and surpassed

PRICES EXC VAT 10-40 50-90 100 +
MD1-D SIS 48 tpi 24.90 23.90 22.90
MD2-D DiIS 48  tpi 3290 31.90 30.90
MD1-DD SIS 96 tpi 32.90 31.90 30.90
MD2.DD O/S 96 tpi 42.90 41.90 40.90
MD2-HD D/S 1.6MByte 59.00 56.00 53.00
48 tpi suitable for 35 or 40 track operation
96 tpi suitable for 77 or 80 track operation

8 INCH DISKETTES
PRICES EXC VAT 10-40 50-90 100 +
FD1-128 SIS SiDens 29.90 28.90 27.90
FD1-1XD SIS  DiDens 34.90 33.90 32.90
FD2-XD D/S DiDens 39.90 38.90° 37.90

The world market leaders with perfect data retention time after
time — for a lifetime

51 {NCH DISKETTES
Certified for single OR double density and with the hub ring
reinforcement

PRICES EXC VAT 10-40 50-90 100 +
MD525 SIS 48  tpi 22.90 21.90 20.90
MD550 DIS 48  tpl 29.90 28.90 27.90
MD577 SIS 96  tpi 28.90 27.90 26.90
MD557 DIS 96 tpi 36.90 35.90 34.90
48 tpi suitable for 35 or 40 track operation
96 tpi suitable for 77 or 80 track operation
10 & 16 Hard Sector avallable at same prices

8 INCH DISKETTES
PRICES EXC VAT 10-40 50-90 100 +
FD34-9000 SIS SiDens 31.90 30.90 29.90
FD34-8000 SIS DiDens 31.90 30.90 29.90
DD34-4001 DIS DiDens 36.90 35.90 34.90

32 Hard Sector available at same price

INS. BUT EXC VAT

CLEANING KITS
ne as 8" diskettes

LOCKABLE STORAGE (all versions)
1 otf 2.00 each

2-7 off 1.30 each

'LIBRARY BOXES 8+ off POST FREE
off at 60p each
off at 45p each

= off at 30p each

DISKING COLOUR CODERS
25p each—5 + POST FREE

SKING SUPERMAILERS
»packs at 3.00

DISKING DISKWRITERS
50-pack 1.00

Complete with intelligent controller, host adaptor, power supply unit, fan
cabling, software and User Manual. Free delivery in the UK

20-M BYTE HARD DISKS FOR YOUR MICRO

10-MB 15-MB
Part No: DS510 DS515
Prices exc VAT
IBM-PC/XT or S100 or APRICOT 1390.00 1490.00
SIRIUS/VICT. or SUPERBRAIN 1290.00 1390.00
DEC LSI 11 or MULTIBUS 1490.00 1590.00

Slaves may be added at these lower prices

990.00 1090.00 1190.00

20-MB
DS520

1590.00
1490.00
1690.00

1290.00

DISKING INTERNATIONAL How to Contact DISKING

FREEPOST By Telephone (0428) 722563

LIPHOOK By Telex 858623 Telbur G

HAMPSHIRE By Prestel Page 2477310

GU30 7BR By FAX (0252) 721521

UNITED KINGDOM

OFFICIAL GOVERNMENT ORDERS WELCOME FIRST CLASS RATES 0
¢ EXC VAT s o BARGAIN CORNER

We supply all Government bodies including Schools, Univer- First Ten-Pack 2.00 250 51" SUPERLUXE DISK LIBRARIES
sities, Colleges, Hospitals, the Utilities. Research 2nd and subsequent Ten-Pack 150  2.00 Diskette binders at £4.90 each (normally £9.90) p&p 50p each

Establishments, armed Forces, the Ministries and Local
Authorities world-wide, We will despatch within 4 (YES 4)
working hours from recepit of your officlal order number
received either by post or by telephone, and all orders are
handied in the strictest confidence and to the letter. All other
customers cheques with order please payable to DISKING. if
you are a large establishment and cannot raise cheques
without an invoice please post or telephone us your order and
we will send a pro-forma invoice by return for your accounts
department to pay against.

CREDIT CARD ORDERS

All orders left on the answering machine quality for a FREE
Disking Logobug to stock on your computer.

You may call 365 days a year, 24 hours a day and you may
speak for as long as you like when you leave the following
detaiis—

. Day-time telephone number

. Cardholder Name & Address

. Delivery/lnvoice Address if different
. Your credit card number

. Part nos and quantity of your order
. Normal or First Class post

DU WM =

we welcome Access (Mastercharge). Barclaycard (VISA) and
Diners Club International and there 1s NO credit card sur-
charge Alternatively yo may write your Cicard No on your
order

You may leave the rest to US!!

URGENT ORDERS

If you're posting your order omit the word FREEPOST from
our address, and use our normal post code GU30 7EJ and do
not forget to stamp it First Class if you are telephoning your
order please make it clear that your wish to pay foryour goods
to be sent to you by First Class Post.

® Circle No. 135

TRADE CORNER
FREE AEROPLANE

Don't keep sitting there in front of your VDU, get outside and
fly our aeroplane. Just call and ask for your flier, and we’ll
send you our latest trade pack with prices, speclal offers and
sample unlabelled diskette and mailer. We'll also enclose a
DPC application form telling your how to buy at our 10,000
prices yet order only in 50's.

10 + post free.
3:" DISKETTES
Supplied in a FREE SEE 10 fibrary box

PRICES EXC VAT 10-40 5090 100+
SIS 48 tpi Diskettes 1390 1290 11.80
DIS 48 1tpl Diskettes 2090 19.90 1890

Don't be fooled — these diskettes are brand new and come
with our normal full money-back gu'arantee. They are mostly
on hub ring labelled or unlabelled BASF, Dysan, Rhone
Poulenc, Memorex etc where the boxes have had the
cellophane removed. We are even supplying them in a FREE

To: DISKING FREEPOST, Liphook, Hants, GU30 7BR. UK

i

I
[}
Price exc VAT |

Qty Description

- |
Total Goods Value exc VAT |

Total Delivery and insurance
Sub Total exc VAT :»
VAT — —
Value of cheque payable to Disking o

NAME:

]
ADDRESS: !

TEL NO:

Or please charge my credit card No.

Access, VISA & Diners Cards welcome
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These represent just a small selection from the range of over 25 cards.

GMB813 CPU/64K RAM BOARD - This card provides system 4 GM837 COLOUR GRAPHICS BOARD - 256 X 256 sixteen
MHz, Z80 CPU, 64K user RAM and both serial and parallel I/0. colour graphics display. Output to either PAL UHF or RGB.
GMB811 CPU BOARD - An industrial standard 4 MHz, Z80 GM816 MULTI I/O BOARD - Provides three Z80A PIO devices
controller board with parallel and serial I/O together with a plus CTC and battery backed Real Time Clock.

e oo B o R L GM848 SERIAL I/O BOARD — Utilises two Z80A SIO chips
GMB888 CPU BOARD - A new card featuring the Intel 8088 providing four synchronous/asynchronous serial channels with
processor to provide a dual processor system. software selectable baud rates.

GM832 SVC BOARD - Provides conventional 80 x 25 or 40 x 25 GM836 NETWORK INTERFACE BOARD - Provides RS422
screen format fogether with graphics capability. Includes full communication protocol for networking CPU boards.

keyboard support and overseas character sefs.

GM862 256K RAM BOARD - Supports both page mode and
extended addressing facilities and can be used with all of the j
Gemini CPU cards. il

GM833 512K RAM-DISK BOARD - Provides ‘psuedo disk’ f
facility in @ MultiBoard system. il

GM829 FDC/SASI BOARD - Combines floppy disk controller ARsal———
and SAS| board supports up to four floppy disk drives plus The dea Ierls choice

Winchester controller cards.

Gemini Microcomputers Lid., 18 Woodside Road, Amersham, Bucks, England HP6 OBH. Tel: (02403) 28321. Telex: 837788
® Circle No. 136
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*HEXT MONTH

*PRIMTERS AND PLOTTEES

New technologies like ink jets and lasers are bringing new
excitement into the printer market. We will be looking at the
whole field of printers and plotters in the special section of
the November issue. And we are compiling a guide to budget
printers for every application, from low-cost thermal printers for
home use to letter-quality models for the office.

The Microvalue Group dealers
shown below represent part

of the Gemini network. } Et E i J I E HS

For expert advice and full details Two new Commodore micros have been launched this
on the Gemini System,
contact your nearest dealer today. month, and we already have samples on the test bench. The

Commodore 16 and Plus/4 show major improvements over

the Vic-20 and Commodore 64. Don’t miss our report on
AMERSHAM COMPUTER CENTRE LTD

18 Waodsidé Road, Amersham, Bucks HP7 0BH hOW they perform. '
R The Tatung Einstein is a British-made machine aimed at the
BUSINESS & LEISURE LTD educational/small business/luxury home market. We will be
16 The Square, Kenilworth, Warwickshire CV8 1ED . . R . X

Tel: 0926 512127 testing it alongside its Japanese rival the Sharp MZ-700. We
CENTIFLEX MICROSYSTEMS LTD are also road testing the IBM Personal Portable, to see how
R e oo CHTERA it compares with its Compagq rival. Plus ... are there real

" . - . f,
S performance-quality music synthesisers for the BBC?

28 St. Judes Road, Englefield Green, Egham, Surrey
TW20 OHB
Tel: 07843 3603 Telex: 264475

~AND MUCH MORE. .

700 Burnage Lone, Manchester M19 INA

Tel: 061-431 4866 Typesetting from your micro can save you time and money,
—_—_— and this is just one of the practical applications we will be
i e gedniendon 2 covering. There will be special programming features for
popular micros, news, regular columns, lots of free software

LEEDS COMPUTER CENTRE ] : g ! ' Tl g
55 Wode Lone, Merrion Cerire, Leeds L528NG in Open File, and finally ... ““Tree Search by Scouting’’ — no

‘ not woodcraft, but part 2 of David Levy’s important new

o . . . a

8::1;5'; :c?tlsseL,TSDB Botterseo Rise, Clapham Junction, programmlng tUtorlal Don,t miss lt!

London SW11 THH
Tel: 01-2237730

Order your copy of the November issue now.

SKYTRONICS LTD
357 Derby Road, Nottinghom NG7 2DZ
Tel: 0602 781742

TARGET ELECTRONICS LTD
16 Cherry Lane, Bristol BS1 3BG
Tel: 0272 421196

NEWBURN ELECTRONICS LTD

58 Manse Road, Ballycarry, Carrickfergus
N. Irelond BT38 9LF

| Tel: 09603 78330

l I T On sale at W H Smith and all good newsagents
v CeminiMicocomputers after 17 October

Contents may vary due to circumstances beyond our control and are subject to change without notice
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If your printeris as

s probably stc

p .
ns
L&

%st printers
are so.noisy that when they're

working the rest of the office comes to a grinding halt.
Not so with an Olivetti.
Even when an Olivetti daisy wheel or dot matrix
printer is working at full speed, you can still hear a
pin drop.
Which is just as well, considering every Olivettiis
tested to work for a lot longer than ordinary printers.

6b

The DY450, for example, has been tested to print
continuously for well over 4,000 hours. That’s six
months non-stop or, put another way, more than two
working years.

And all seven printers in the new Olivetti range
are fully compatible with the industry standard,
handle all popular software and offer excellent paper
handling.

So they won't cause any operating headaches
whatsoever.



uiet as an Olivetti,
ped working

—

Nelther WI” the)’ cause an)’ ﬂnanCIal headaCheS. |_T—:\/alerieBelfer,BritishOlivetti.OIivemHouse. 86-88 UpperRichm.ond Road, Putney, London
As you'd expect from a company with our SW15 2UR. Tel: 01-785 6666. Please send me details on the new Olivetti range of printers.
reputation for innovation and experience in print INAME
technology, we've learnt that the best doesn't have to | COMPANY
be the most expensive. . | posTiON
Consequently, you'll find the price performance of
an Olivetti printer is unbeatable.

For more information on the new Olivettiprinters, | —— m| )
simply complete the coupon now. : @UDW@&&D Ope_}

| ADDRESS |
|

We've kept quiet about them for long enough. [ \
® Circle No. 137
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JUST LIKE JOHN LEWIS: “WE'RE
NEVER KNOWINGLY UNDERSOLD!”

We will better anv discount offered by anv other genuine dealer
who provides a service and backup as good as ours!!
JUST CALLON 01-204 7525 for a quotation or
OUR HOT-LINE 01-206 0440 FOR AN EVEN QUICKER ANSWER!

c: COrrimMoaore

apricot

COMMODORE 64
Commodore 64 64K Ram 40 Col 19913 CPU - Single Disk Drive 315k 1395.00
SX-64 Portable 64K Ram + Disk & Monitor 77826 CPU -~ Duol Disk Drive 630k 1595.00
CBM 1541 Single Disk Drive 170K 9913 CPU - IntegralWinchester SMb + 315k 2495.00
CBM 1701 Colour Momitor 20000 CPU -+ Integral Winchester 10Mb + 315k 2795.00
CBM 1520 Printer Plotter 14781 CPU + Duol Double Sided 1260k 1795.00
CBMMPS-801 50 CPS Matnx Printer 200.00 9 inch Monitor 200.00
CBMMPS-802 60 CPS Letter Qual Matrix 30000 12 Inch Monitor 300.00
**INCLUDES FREE SOFTWARE !
COMMODORE BUSINESS MACHINES
CBM 8296 80 Col 128k Ram 795.00 ACT
CBM8296-D 80 Col 128k Rom + 2Mb Disk 1690.00 ]
CBM 710 80 Co 128k Ram 845.00 [ — SIrus 1
CBM 715 80 Col 256k Rom 995.00
CPU 128k - Dual!Drive 12Mb + Monitor 2195.00
COMMODORE DISK DRIVES CPU 128k - DuotDrive 2 4Mb + Monitor 269500
CBM 1001 Single Drive 1 Mb (8250 Disk) 49500 CPU256k - DuolDnve 2 4Mb + Monitor 289500
CBM 8050 DuolDrve 1Mb 895.00 CPU 256k - 10Mb Hord & 1.2Mb + Monitor 3995.00
CBM 8250 Duol Drive 2Mb 895.00
OTHER PRINTERS
COMMODORE PRINTERS CP80 Matrix 80 col 50 cps 199.00
CBM4023 Maitrix 80 Col 60 cps 34500 GP700A Matrix 80 cot 35 cps 4 Colour 495.00
MPP 1361 Matnx 132/256 Col 160 cps 62500 Juki 6100 Doisy Wheel 132 Col 20 cps 420.00
CBM 6400 Doisy Wheel 132 Col45 cps 99500 CannonPWI108A  FXCompatible 399.00
ROMS & CHIPSWITCHES(CBM Basic 2-4) PRINTER BUFFERS
RAM/ROMS (4 K/b Romin Rom 1) 5909 Printer Bufters ore availaple tor most
Upgrode ROMs: Bosic2 & 3to 4 5C 00 computers with either R$232. IEEE,
Basic 1to2 7500 Centronics and can be supplied n ony combination
(1e) IEEE - Centronics
INTERFACES Three sizes are avallable - 16k, 32k, 48k. Prices start trom 128.00
Parallel Centronics (Non-addressable) 4500
Paraliel Centronics (Addressable) 7500
Serial (Uni -directionof) 12000 MISCELLANEOUS
Analogue to digital trom 190 00 DustCovers (64. 1541) 2.00
Television tor Fot 40(y & 8032 4500 Dust Covers (Al CBMMachines) 4.00
- Cable PET 1o IEEE (2 Metre) 30.00
P —3 Cable IEEE to IEEE (2 Metre Stackable) 35.00
w s A N Yc Cable IEEE to IEEE (2 Metie Non Stack) 20.00
/\ : Cosseftes (C12) with Case (10) 480
MBC 555 128k + Duat Disk Drive c/w Software 999 00 CERINRINTC IEHE ESSEE BRNECTORS from 100
ot 7500 COMPUTER STATIONERY
AT Bt o {2600 Poper (l -4 part ol sizes) 8ox/2000 from 14.00
Labels 1-3 acrass vanous sizes
EPSO N Forms (Standard and to order) Quotable
PX-8 Portable 64K Micro (cassefte op) 798 00 RIBBONS & DISKS
FX-80 Matnx printer 160 cps 43800 Ribbons (CBM Qume Diabla etc) from 2.00
FX-100 Matnx printer 160 cps 36 col 569 00 Disks (Various Brands ali types)
MX- 100 Matnx printer 100 cps 136 coj, 47500 Disk Cleaning Kits 15.00
RX-80 FT Matrix printer 160 cps 31900 Daisy Wheel's (Qume Diabilo ~tc) trom 4.40 each

Mg’l[ﬂx WORLDWIDE LOW COST TELEX
DIRECT FROM YOUR DESK!
THE MOST EFFECTIVE WAY TO BETTER BUSINESS COMMUNICATIONS. Aliows you o

connect to UK & INTERNATIONAL TELEX networks using your existing MICRO. with
Haraware & Software ... Enables you to start rom as [ittle as £100!

We corry o wide range of SOFTWARE for all our machines. including
WORDPROCESSING packages and SPREADSHEETS.

Mosi SOFTWARE is available ex-stock.

specialist applications and bespoke programs dlso catered fot

Calius for info on our Cash Book ond Bar Stock Records programs!

ALL PRICES EXCLUDE VAT
One of Commodore’s

12 top UK dealers! _ -J OMPUTERS
192 HONEYPOT LANE, QUEENSBURY, STANMORE, MIDDX. HA7 1EE 01-204 7525

BARC, ATCARC

VISA
—w

AlL GOODS SENT SAME DAY WHEREVER

PERSONAL SHOPPERS WELCOME
POSSIBLE LARGE SAE FORLISTSETC.

Phone & Mail Orders accepted

® Circle No. 138
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e PC-16
— . * uses 8088 Microprocessor. - ——— e
- e e s * runs MS-DOS™ & CP/M 86%. G —
* runs |IBM PC-labelled R ——
software. : ek e
— - —
3 * can read and write IBM PC ———— = o a

disk format.

T =1 T - T T \ s

] | * accepts |BM periphal

il 17 L cards. L= = r T

% And unlike IBM'’s or any other look-alike THE PC-16 comes complete with as standard features:
Eight expansion slots. (With 3 of them occupied). % Double the standard memory (128K Vs. 64K)
Dual DD/DS disk drives each 320KB formatted. expandable to 256K (with 64K increment).
One RS232 port: 2nd optional. * Colour graphic display card.
One parallel printer port. % IBM PC layout keyboard with LED status indicators.
Real time calendar clock with back up % High resolution TAXAN monitor. (Amber or Green).
rechargeable battery. % MS DOS operating system.

WITH A FULL 12 MONTH ON-SITE GUARANTEE. Which means that NATIONAL ADVANCI?D SYSTEMS will service your
computer within eight working hours of your reporting a fault, anywhere in mainland U.K. =] -

IT IS THIS SIMPLE: THE PC-16 COMPUTER IS THE ONLY SERIOUS GET SERIOUS ‘I"' /,_3;.“ E__}H B
ALTERNATIVETOIBMPC.....AND AT ONLY £1650.00+VAT.

NOW CONTACT:
IBM is a registered trademark of International Business Machines Corporation. compUter SYStems

MS-DOS is a registered trademark of Microsoft Corporation. Tashkl Computer Systgms Limited é,9
CP/M is a registered trademark of Digital Research Inc. ® Circle No. 139 24.Logan Road, Wembley, Middlesex HA9 8PX
Telephone: 01-904 4467 Telex 928724




ASELECTION FROM OUR
PRODUCT RANGE

High Level Languages CP/M CP/M-86 MS.00S PCOOS Word Processing/ CP/M CP/M86 MS.00S PCDDS

BASIC INTERPRETER Microsoft Py ° ° iti i
BASIC COMPILER V5.3 Microsoft ® [} ° TeXt Ed’ t’ng/Ed’tO i
BUSINESS BASIC COMPILER: Microsoll ° ° EDIT-80 ¥2.02 Microsaft °
C COMPILER Microsoft ° ® FRIDAY Ashton Tate ° ° ° °
CBASIC Digital Research ° °® MAILMERGE Micropro ° ° ° ®
CBASIC COMPILER Digltal Research ° ° PY MEMOPLAN Chang Labs ° PY PY
CIS CDBOL Micro Focus [} ® WDRD Microsolt [ ]
COBOL COMPILER Micrasoll ° ° ° WORD WITH MDUSE Microsoft °
FORTRAN COMPILER Microsoft ) ° ° PARAGRAB Focus (4 L
LEVEL-2 CDBOL Micro Focus ) ® ) ) PEDIT Phoenix ®
mullSP Microsoft L] [} PLANSTAR Micropro [}
muMATH/muSIMP Micrasoft [ PMATE Phoenix (4 o (4
PASCAL COMPILER Microsoft ) ) SPELLSTAR Micropro [ ] [ ] [ ] [ ]
PASCAL MT+ Digital Research ] [ ) STARBURST Micropro [ ]
PL/1 Digital Research ° ° STARINDEX Micropro o [ ] [ ] [ ]
AR E R N | R
PROPASCAL Prospero cropro
WORDSTAR PROFESSIDNAL
WS+MM-+SS+STAR INDEX M ° °
Low Level Languages ' ' Qo ANy
MACRD80 Microsolt [} |
PROGRAMMERS UTILS [RASM] Digital Research l ° ° l Databases/Data Management Systems
DATASTAR Micropro ® [} ® [}
Program Development Tools et e S B o | %
FRIDAY Ashton Tate (] [ ] [ ] )
o U TN :
DISPLAY MANAGER Oigltal Research ° ° INFOSTAR Micropro ® ® ° °
FTNUMB Micrology Y REPDRTSTAR Micropro [ ] [ ] [ ] [ ]
LEVEL || ANIMATOR Micro Focus ° ° ° ° dBASE ill Ashton Tate L4
PASM Phoenix o ) ) o
POEUELOP Proeni ° Financial Accounting
oemx [
Ph
i o5 ] O = A b INCOMPLETE RECORDS SYSTEM MPI o llelll o [ le
S0 Olgital Research O > NOMINAL LEDGER Padmede ° ° °
SPEED PROGRAMMING PACKAGE Digital Research ° ° OPEN ITEM PURCHASE LEDGER Padmede 4 ° °
XLT-86 Digilal Research 5 OPEN ITEM SALES LEDGER Padmede ° ° °
2510 Qigilal Research 5 PADMEDE BUSINESS CONTROL SYSTEM Padmede ° ° °
PAYROLL MP| ° ° °
spaa PURCHASE LEOGER Padmede [} [} ®
Utilities/System Tools SALES INVOICING Padmetle H o | o
SALES LEDGER Padmede ° ° °
CLIP Keele Codes [} ) [} [}
OESPOOL Olgital Research s TIME & COST RECORDING Padmede ® [} [}
DISKED-2 Slogger Software 'y
0ISKMAN Slogger Soltwarc ® g 5 5
DISKORG Slogger Software | @ Financial Modelling/Problem Solving
OISKTOOLS-1 |DISKMAN & DISKDAG|  Slogger Software [}
DISKTDOLS 2 (DISKTOOLS-1 & DISKED-2| Slogger Software ° CALCSTAR Micropro ° ° ° °
dUTIL [FOR DBASE-) Fox & Geller ) ° ° DECISION ANALYST Executive Software o (] ° o
FILESHARE' Micro Focus PY PY LINEAR & GDAL PROGRAMMING EAS [ ] o "
OEC RAINBOW SERVICE S/W: Sliicon Valley Corp. MATHSPACK MPI bt .
N . i ama [ 8] [$)8
utorun Service [ ]
13} Function Key Service ° PL::;::% : CD""D“W::W (4 : :
SERVICE S/W VOL. 1 (1.2 & 31 ° :'ﬁom m"* E:mnutLerbne : | :
THE DPERATING GUIDE Decision Systems ° OSTAT PI:D':EI s‘mfware o
] STATSPACK MPi ° ° o
Sorting TKI SOLVER Saltware Arts °
MSORT Microsoft ° ° ° TRI SOLVERIPAGD
! FINANCIAL MANAGEMENT °
SéPERSDRT G Micropro ® [} [} [} MECH ENGINEERING P
ode Generators
AUTOCDOE Stemmos [ ] [ ] [ ] . 5 0
Frhnet Pl e Business Applications
QUICKCDOE Fox & lGelIer ® ® [} JOB COSTING Heseliine Y [} ® ®
SOUCEWRITER Softwright ° ° ° ° POLICY MASTER CSA Micro Systems ° . ° °
THE LAST ONE 0.J. AV Systems o 4 4 4 PRINT ESTIMATION Software Mgmt
THE LAST ONE—COMPACT 0.J. "AT" Systems o L4 L4 b Systems ° ° °
Telecommunications/Conversions STOCK CONTROL ARiece o SR
BACDEBIT Gonley o Training Aids
BACSCOPY omley [ ] CP/M TUTOR Syntax Software °
BSTAM By Silinan O S S S KEYBOARD MASTER Anthony Ashpitel CH | C) Q
BSTMS . Byrom Software o TYPING MASTER Anthony Ashpitel o | o .
{CLCO3 EMULATIDN (8ulk] Synchro Systems [ ]
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“Words should be weighed and not counted”

Make the best use of your words with

WORDSTAR

WordStar is probably the most popular word
processing package available for use on
microcomputer systems. |t offers a complete range
of word and text processing facilities that are both
powerful and simple 1o use. Text files can be created
easily and editing, formatting and screen
manipulation is simple and easily learned.

WordStar features include comprehensive screen
editing facilities with menu and four levels of heip
messages as required: powerful editing commands
that allow text to be inserted, deleted, moved, copied
or read from files: word-wrap, which eliminates the
need for carriage returns: a wide range of print
enhancements such as boldface, double strike,
underline, superscripts and variable line height:
flexibility in formatting, which allows justified or
ragged right margins (or both}, and in pagination
where the user selects page length, margins and
headings and footings: a decimal tab facility that
allows columns of numbers to be typed easily;
paragraph indenting; and program execution, which
allows another program - for example a system
utility - to be executed with an automatic return to
WordStar.

MAILMERGE

MailMerge is a powerful file merging tool that is
ideal for mailing applications where lists are

selected on a range of criteria. Operating in
conjunction with WordStar, it allows the creation of
‘personalised’ letters by incorporating specified
variables such as salutation or name into the basic
document file prepared on WordStar.

MailMerge features include the use of the same data
file for both form letters and mailing labels; multiple
copy printing, which allows the same file to be
automatically printed more than one time; and
chained printing where a file name can be specified
within text for subsequent automatic printing.

SPELLSTAR

SpellStar is a powerful spelling checker that finds
spelling and typing errors in word processing text
files. It is ables to proof-read the files at many
thousands of words per minute, comparing the file
to its integral 20,000-word dictionary stored on disc.

Operating only in conjunction with the WordStar
word processing package, SpellStar features

include showing the error highlighted in context on-
screen within the WordStar file; and the provision of
ihree subsequent options: change the spelling, leave
the spelling as it is, or leave the spelling and add the
word either to the integral dictionary or a specifically
created supplementary dictionary.

STARINDEX

StarIndex runs with WordStar data files to
create indexes, tables of contents, figures and
tables, and to enhance the print control of the
file to improve presentation.

Commands are typed into the file at the
appropriate place so that comprehensive, truly
alphabetical indexes can be constructed, tables
of contents etc produced, or the pages, table of
figures sequentially numbered. It can also be
used 10 enhance the quality of the printed
document with the inclusion of such
commands asboldface, double-strike,
underline, space and elongate.

STARBURST

StarBurst is 2 management tool designed for
developing complex overall systems from a
range of standard packages. A vocabulary of 24
commands allows the user to develop a

specific menu that will carry out multiple
keystroke operations with a single keystroke.
No programming knowledge is needed.

The program will work with all the Micropro
range as well as many other standard
applications packages.

Available

*Relai!er and OEM Terms
>“‘Free Catalogue Available
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DATASTAR

DataStar is a powerful yet easy to learn data entry
system that allows users to generate the specific
forms and parameters for data entry, and then
retrieve and update the information as required. The
files that can be constructed using DataStar can be
used with applications programs that have been
written in BASIC, COBOL or FORTRAN.

The package consists of two separate programs,
DataStar itself, and FormGen. The latter gives users,
the necessary tools to design and generate the

forms needed for daa entry, on screen. This
includes not only defining the location of data fields,
but defining their contents as well.

DataStar features include powerful editing facilities
normally found only on large key-to-disc systems;
several different forms of data verification to reduce
errors; a wide range of comprehensive help

messages and instructions on-screen; the provision
of arithmetic functions with results automatically
entered to desired data fields; and powerful
search/retrieve and edit/updating facilities that offer
several ways of locating desired records and updating
updating them.

DataStar can be easily integrated with a wide range
of other applications programs. It can, for example,
be used as the data entry portion of a stock control
or employee record suite without the need to modify
the existing packages.

INFOSTAR

InfoStar is a data management system that has
been developed by combining the capabilities of
Micropro's DataStar data entry and updating system
with a high speed and full featured report generator
called ReportStar.

Up 10 65535 records can be maintained per file, with
records being of variable length. There can be up to
255 fields per record, with each field containing a
maximum of 120 characters. Data can be entered
using DATASTAR, which can easily be customised
10 suit a users specific requirements. Sorting
updating and reporting is performed by ReporiStar,
which can sort on upto 32 key fields at speeds of up
to 560 records per minute. This speed is maintained
in reporting, where a report can be produced in under
60 seconds.

To further enhance its capabilities, the package can
be interfaced with other Micropro business
programs, such as WordStar.

CALCSTAR

CalcStar is similar to the popular Visicalc package,
but has been specifically configured for CP/M-based
systems. |1 offers the same spread-sheet modelling
tacilities that make financial modelling and analysis
so much easier.

CalcStar features include screen ‘windowing’ onto a
matrix of up 1o 600 entries arranged to user
requirements; and easy programming of user-
defined formulae for modeliing and simulation.

The package has the advantage of being able to
interface directly with the popular WordStar word
processing pack age, and makes use of WordStar
command keys. This interfacing allows full
management reports incorporating a variety of
models and simulations 1o be prepared easily.

WORDMASTER

Intended primarily for use by programmers,
WordMaster provides a comprehensive on-screen
text editing capability. It is equipped with a scratch-
pad memory facility that allows text to be stored
temporarily for subsequent insertion, any number of
times, into the file being edited.

WordMaster features include on-screen insertion,

and deletion of text; block definition and movement;
a wide range of cursor commands such as tab, page
and scroll; and the use of the scratch-pad memory to
hold complex strings of commands for later
execution.

&

«
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A sophisticated financial planning tool.

With PlanS1ar, plain English is all you need from
data input and manipulation to production of
finished reports.

Consolidation of many spreadsheets takes just
a single command. Virtual Memory allows over
32,000 cells per spreadsheet .and 1,000 sheets
per project. Since formulae and data are stored
separately, temporary worksheets can be used
to ask "*What-if*’ questions over and over again,
leaving your original daia intact.

It comes complete with an indexed and cross-
referenced User Manual, on-screen tutorial
program, reference card, Help screens and
sample models to help you to get started.

PlanStar’s editor uses the familiar WordStar
commands. The PlanStar window lets you view
and modify data as you would with CalcStar.
Move data from a DataStar, InfoStar and CaicStar
files straight into a PlanStar to give your final
reports a truly professional appearance. Or use
StarBurst to create your own menus for a
customised financial modelling system.

PlanStar also accepts DIF {Data Interchange
Format) files and comma-separateg ASCI! files
PlanStar also allows transfer of control to and
from your own BASIC program.

SUPERSORT

SuperSort is a powerful and extremely flexible tool
for sorting, selecting and merging data from a
number of files. Up 10 32 separate files can be
merged into one file, in most cases at the rate of 560
records per minute, and up to 32 different selection
criteria can be specified.

SuperSort features include the integration of new
records into a master file with just one operation;
acceptance of data in a wide range of forms,
including justified or unjustified text that can
incorporate floating decimais, exponential notation,
or be in a number of standard formats such as
binary, BCD or ASCII; the provision of plain English
help and error messages; and a maximum record
length of 4096 bytes. SuperSort will not sort files
larger than 512K bytes.

* Access And VisaCards Accepted

*PLEASE TELEPHONE FOR LATEST PRICES

® Circle No. 140

products:

All the Micropro
products can work
together to create a
comprehensive working
system. StarBurst

{(with an IBM-PC) can
even allow you to switch
from one package to
another by means of
menu.

)
> R
el

For more information
on how to unlock the
power of your
microcomputer contact
MPI now on
01-591-6511.

MPI1 and MICROPRO:
The Right Combination!
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The PC is growing up
and so are the peogple that
use it If you are tired of
constantly shuffling disks
back and forth you're
probably considering buying
an IBM-XT. Now Qubie’is
offering a package with all
the performance and extra
convenience of the XT (and
morell).

After two years of
research and development

QUBIE"—IMPROVING WHERE OTHERS STOP

® Circle No. 141

12

Qubie’s hard disk is now
available with the following
features.—

* Plated media half height 10
megabyte disk fits neatly in
the right hand side of your
PC. Our full height bezel
ensures visual compatibility
yet leaves room for future
developments.

* Advanced controller card
uses LS/ circuitry which
enables the disk to run three
times faster than the XT but
needing no extra external
power supply.

* “]dir” software which
provides a user-friendly front
end which overlays Dos 2.0
to ensure easy usage and
help eliminate those
exasperating syntax errors.

1BM is the registered trademark of International Business Machines.

* All necessary connections QUALITY BACKED
to have your hard disk up BY WARRANTY
and running within minutes.
So, whether you want a All Qubie’ products are

backed by our one year parts
and labour warranty. Visit

new PC with XT features or
simply wish to upgrade your

existing machine, ask your your dealer and pick up a
dealer now how you can brochure with full details. If
save money and time by he does not have the

using the Qubie’s hard disk  information, contact us.
system.

QUBIE’

DISTRIBUTING LTD.

Qubie’ Distributing Ltd.
4809 Calle Alto, Camarillo,
CA 93010, USA.
805-987-9741.

Qubie’ Distributing Ltd.
Tempo House, 15 Falcon Road,
LondonSW11.
(01)223-4569/7662.
Telex: 8956035.G.
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Still room on
the bandwagon

Richard Page looks at three new micros designed to exploit the huge software
base which has developed round the IBM PC.

THE IBM PC has now established a position
of dominance in the U.K., as it has in the
U.S. That dominance is not as complete,
perhaps, because of the strength of the
ACT Apricot on its home ground, and
because of the continuing sales of British
eight-bit micros.

Also, IBM does not dominate the U.K.
hardware market to quite the same extent
as it does the U.S. Its pre-eminent position
in the world of serious personal computing
is partly the result of two other factors: the
massive amount of independent software
which has rapidly become available, and
the large number of IBM PC compatible
micros from other manufacturers.

The IBMulators currently on the market
include the Advance 86B, A M Stearns
Desktop, Columbia, Compaq, Corona,
Direct IPC, Eagle, Ericcson PC, Hyperion,
Mad-1, North Star Dimension, Olivetti
M-24, OSM PC, Otrona 2001, Seequa
Chameleon, Sperry PC, Tava PC,
Televideo Tele-PC and Zenith Z-100.

Robert Piper reviewed six of them in the
June issue of PC, page 70. Three of the
most recent to be added are the ITT Xtra,
the Aviette PC-16 and the Future
Technology Systems PCi, which are
reviewed in this article. There are many
more to come, particularly from the

Taiwanese — see Taiwan Tools Up PC
June 1984, page 88.

Of course, some products offer ad-
vantages over the IBM PC itself — the
Olivetti M-24, for example, runs faster. In
general, the hardware and software have
become pretty much interchangeable. With
the planned extension by .IBM of its
standard through the IBM PCjr

supported by the IBM-comptible add-ons
for the BBC, Apple and Atari micros —
this interchangeability is likely to become
more Tather than less pronounced.

IBM has already announced its AT or
““Advanced Technology’” model in the
U.S. — see page 21 of this issue. The
PC/AT features the much improved Intel
80286 chip instead of the familiar 8088.
When that arrives, it will throw the whole
question of IBM compatibility wide open
once again.

But it will not be the end of the IBM PC.
Like the Apple II and eight-bit CP/M it has
established a standard and achieved a
volume of sales that ensure it will be around
for a considerable time to come.

Keyboards supplied with (from the top) the PCi, PC-16, IBM PC and Xtra.

FUTURE TECHNOLOGY PCi

THE PCi is no run-of-the-mill compatible.
By using Digital Research’s Concurrent
CP/M it adopts a very individual approach
to running IBM PC software.

It is manufactured for the OEM market
by Future Technology Systems, and is
unlikely to be seen in the showrooms under
its maker’s own name. Versions of the
machine will be sold carrying the badges of
such famous firms as Honeywell, and
others as yet undisclosed. It will also be
available direct to end-users in a wide
variety of specifications, through the
Computer Market chain of stores and
known as the CMBI.

The PCi is by no means cheap, and does
not as yet display a particularly high level
of compatibility. But it uses Concurrent.
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CP/M, which brings several worthwhile
benefits, one of them being the ability to do
four things at once.

Although it is a three-box machine like
the IBM PC, it bears little resemblance to
Big Blue’s own product. It has a far more
purposeful appearance — an impression no
doubt partially derived from the bank of
LEDs which flash meaningfully every time
the machine is booted up. Their function is
to aid diagnostics if for any reason a
boot cannot be completed successfully.
Alongside them there is a SMbyte Rodime
5.25in. hard disc and a 5.25in. floppy drive
with an unformatted capacity of 1Mbyte.
Larger Winchesters are available if needed.

The rear of the unit houses all the

(continued on next page)
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(continued from previous page)
standard connectors plus two serial

communications ports, in addition to the
normal serial printer port. There is also a

hardware Reset button, but sadly no,

parallel printer port.

Inside the machine is a full-blown 16-bit
8086 running at a fast 8MHz and coupled
to the massive 512K RAM needed to satisfy
Concurrent CP/M’s huge appetite for
memory. If that should not prove sufficient
a further 256K can be added to bring the
total to 768K. There are five expansion
slots, but they are entirely incompatible
with PC hardware as the PCi uses a
completely different bus.

The standard green-screen monitor
displays extremely high-resolution graphics
at 800 by 400 pixels. Resolution can be
degraded to the IBM standard of 640 by
200 pixels when running PC software.
Brightness and contrast are adjustable
from the keyboard by pressing the Control
and cursor keys simultaneously. The
character set, although legible, could have
been made more aesthetically pleasing with
such powerful graphics available.

The keyboard looks really impressive,
but unfortunately it has a detrimental effect
on the machine’s ability to use unmodified
IBM PC software. One of the prime
prerequisities of any PC compatible must
be to match the IBM keyboard; only minor
enhancements like LED status indicators
are permissible. The PCi has 13 function
keys positioned horizontally along the top
of the QWERTY keypad, unlike the PC,
which has two vertical rows of five down
the left-hand side. Furthermore, the PCi
has dedicated cursor-control keys, whereas
the IBM PC uses an alternate mode on the
numeric keypad to manipulate the cursor.

This means that IBM software will have
to be modified so that the keys perform the
functions that the operator expects of
them. These mods will be beyond the
average end-user’s capability, and will
therefore have to be performed by the
PCi’s OEMs or by software houses. A
further problem will appear when manuals
are being prepared: standard IBM software
documentation will not match up to the
PCi’s non-standard keyboard.

The main attraction of Concurrent
CP/M is that it permits up to four
applications packages to run concurrently.
There is only one physical console and the
user selects the one required by pressing the
Break key followed by a number in the
range 0 to 3. The three remaining consoles
that are running in the background are
referred to as virtual consoles.

So with a spreadsheet busy calculating on
console 1, the user can switch to a word
processor on console 2 and type a letter.
Once that letter is finished it is printed out
while the operator updates a database on
console 3. Meanwhile the spreadsheet on
console 1 can still be recalculating.

I[BM software runs under PC-DOS, and
will not run directly under Concurrent
CP/M, so Digital Research has included an
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emulation program called PC Mode which
will support this feature. At present,
Concurrent CP/M’s PC Mode will only
run IBM software written for use under
DOS 1.1, which is something of a major
limitation since most modern IBM PC
packages only run under DOS 2.0 or later.
A modified emulator that is compatible
with DOS 2.0 is promised for some time in
the future.

Concurrent CP/M is an immensely
powerful operating system which will
enable moderately priced micros to run
effective multi-user systems. The PCi, for
instance, can be configured as a three-user
setup simply by plugging a dumb terminal
into each of the RS-232 comms ports.

Concurrent CP/M also supports over-

lapping windows which can be used to view
four applications at the same time on one
screen. Some rather complex key actions
are needed to set up the windows but, once
perfected, a particular arrangement can be
saved to disc for future use. The current
window always comes to the foreground
and is highlighted by a double-intensity
line.
CP/M is rather difficult to master. Early
versions had a tendency to crash in-
explicably. Though it is still not clear
whether all these problems have yet been
ironed out, Concurrent CP/M does seem to
have given Digital Research the edge over
Microsoft, for the moment at least.

Compatibility with the IBM PC was hard
to assess as the machine came pre-loaded
with PC software on the hard disc and there
was no manual to describe the process of
running other disc-based packages under
PC Mode. Digital Research says that while
Concurrent CP/M running on an IBM PC

should support up to 90 percent of
mainstream PC software, non-IBM-like
machines such as the PCi will only achieve
between 30 percent to 70 percent
compatibility. Future maintains that its fine
tuning of the firmware should ensure that
the PCi will perform in the upper end of
that range.

Future Technology is relying on its
OEMSs to provide documentation, so none
was supplied with the review machine.
Hardware support will be provided by a
subsidiary of FTS, but precise details have
yet to be published.

Conclusions

®The PCi is a good-looking machine
produced by a British company with an
enviable reputation.

® The hardware specification is far
superior to that of the IBM but it can
be suitably degraded to rum IBM soft-
ware.

@ Concurrent CP/M is still in its infancy,
and users of PC Mode cannot expect
similar levels of compatibility to other more
conventional clones for some time yet. But
Concurrent CP/M does offer other
advantages, such as multi-tasking and
windows, which make it attractive im its
own right.

@ The system we tested is sold by Computer
Markets as the CMBI-3 and includes only
256K RAM,; it costs £4,513. A dual-floppy
version with 256K, the CMBI-2, sells at
£3,453. It is therefore very expensive
compared to conventional compatibles
though it is potentially vastly more
powerful.

ITT XTRA

ITT IS ONE of the world’s largest high-tech
multi-nationals, but there is no doubt that
in building the Xtra it is intending to steal as
much of the IBM PC’s thunder as it
possibly can. At present the Xtra is the
subject of one of the most forceful
promotional campaigns seen since ACT’s
launch of the Sirius in 1982.

Although not particularly cheap, and
bearing little or no outward resemblance to
the real thing, the Xtra is an exceptionally
well-finished machine. It displays a high
degree of compatibility with mainstream
IBM PC software — and ITT hopes to give
its machine enough impetus to make the
other compatibles look like also-rans. The
machine we reviewed was a pre-production
model, but it showed few indications of this
fact. No internal patching could be seen
and there was only a minor problem on the
display intensity.

The three-box technique is enhanced in
the Xtra by the use of a tasteful colour
scheme which also extends to the optional
colour monitor. The processor unit has an

unusual footprint being half an inch
deeper, at 15in., than it is wide. This does
not leave a lot of room for the keyboard on
a normal-size desk, but you can stand the
processor on its side on the floor. On the
front of the unit are two half-height Qume
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320K/360K drives, which performed
faultlessly and quietly during the review.

The rear of the unit houses one serial and
one parallel port plus the other standard
connections for mains supply and monitor.
There is no Reset button: all that can be
done to restart a stalled program is the
often ineffective soft Reset achieved by
depressing the Ctrl, Alt and Del sim-
ultaneously. ITT obviously decided that the
cassette interface and Basic in ROM could
be done away with in a dedicated business
machine, and has passed on the reduced
production costs to the user.

Inside there is an 8088 running at SMHz,
coupled to 128K of memory in the standard
machine, and a non-graphics monochrome
adaptor, IBM-style. The motherboard is
well laid-out, and fitting additional cards
into any of the five spare expansion slots is
simplicity itself. An extra 128K RAM can
be plugged into the motherboard to provide
the 256K memory needed to run some of
the more interesting applications packages.

A colour-graphics adaptor is available
which drives either composite video or
RGB monitors. The monochrome monitor
is a compact, attractively styled unit
available with either a green or amber
screen. Designed to sit on top of the
processor or straight on the desk topit has a
built-in tilt/swivel base.

A combined brightness and contrast

control is located on the monitor pedestal.
Power is fed from the processor box power
supply, so no separate mains connection is
needed. The display on the review machine
was rather dim, although good enough for
use in subdued office lighting. STC was
puzzled by this problem, and suspected an
incorrectly adjusted preset.

The character set is rather coarse-grained
and crude, and not very attractive. Screen
persistence is short, and I found the amber
hue much more restful than the more
conventional green. The optional colour
monitor is the proven Princeton Graphics
model. Though it bears a striking
resemblance to the IBM equivalent, it is a
far superior beast. It requires a separate
mains lead, but the connecting leads are
long enough to allow a more imaginative
arrangement of the three-box setup.

The ITT Xtra’s keyboard matches the
IBM layout, with the addition of LED
status indicators on Caps Lock and Num
Lock. The casing is more substantial and
attractive than many of its rivals and
incorporates a clever tilt facility.

Key action is always a matter of personal
preference. Although I found it acceptable
the keypads felt rather too springy and
vague for my liking. The lead connecting
the keyboard to the system box is
commendably long. Manufacturers who
skimp on this item can make themselves

very unpopular with the long-suffering
operators who have to struggle with taut
cables day in day out.

ITT has customised MS-DOS 2 for the
Xtra, renaming it ITT DOS 2.11 and
including some useful additional utilities.
There is an easy-to-use set up program to
configure the ports and the display, and an
async. communications utility allows the
Xtra to be linked with host mainframe
computers. One vital but missing utility was
the one to configure the keyboard to
produce a £ sign, but this should be added
soon. Hopefully the correct key will also be
included on the keyboard. For those
writing their own programs ITT Advanced
Basic, equivalent to IBM Basica, is to be
included with every system.

STC recommends the use of a parallel-
interface daisywheel printer, presumably to
keep the serial port free for comms.
However, a short description on how to
configure the system for serial printers is
also included.

With 256K of RAM and the colour-
graphics card and monitor, the Xtra ran all
the applications packages we could find. It
even passed some of the more tricky tests
when text and graphics are mixed on the
same screen. With the basic 128K of RAM
and no graphics its ability to run modern
integrated software is severely restricted,

(continued on next page)

FETS-RPGCit ITT XTRA TASHKL PC-16 IBM PC
PROCESSOR UNIT
CPU 8086, 8MHz 8088, 5SMHz 8088, 4.77MHz 8088, 4.77MHz
RAM 512K 128K 128K 128K
Maximum integral RAM 768K 640K 640K 640K
Disc drive — type 5.25in. fioppy, Dual half-height floppies Dual haif-height floppies Dual 5.25in.
Winchester
— capacity 1Mbyte, 5SMbyte 360K each 360K each 360K each
Spare expansion slots 5, not IBM PC ] 2 long, 3 short 2
compatible
Serial ports 3 1 1 1
Parallel ports none 1 1 1
Dimensions h xw xd (mm.) 150 x 420 x 420 159 x 356 x 394 140 x 508 x 406 140 x 508 x 406
SOFTWARE
Operating systems Concurrent CP/M-86 ITT DOS 2.11 MS-DOS version 2 PC-DOS version 2.0

Programming languages None ITT Advanced Basic None ROM Basic, Disc Basic,
Basica

I1BM COMPATIBILITY

Microsoft Flight Simulator No Yes, with graphics Yes Yes

Microsoft Windows demo No Yes, with graphics Yes Yes

WordStar Yes Yes Yes Yes

dBase Il Yes Yes Yes Yes

Oz not tested Yes, with 256K and Yes, with 256K Yes
graphics

Open Access not tested Yes, with 256K and Yes, with 256K Yes
graphics

Microsoft Word not tested Yes Yes Yes

IBM diagnostics No No No Yes

Lotus 1-2-3 Yes Yes, with graphics Yes Yes

DISTRIBUTION

Distributor Computer Markets STC Business Systems  Tashkl Computer IBM

Systems
Price £4,513 £2,104 £1,650 £2,236

*as sold by Computer Markets as the CMBI-3
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(continued from previous page)
but the same could be said of the IBM PC.

The three manuals supplied with the
review system were in preliminary format
but looked very promising. The Xtra users’
guide, the ITT DOS manual and the
Advanced Basic manual were well pre-
sented and comprehensive.

The Xtra only carries a six-month parts
and labour guarantee, and it requires the
user to return the unit to the dealer for
attention. On-site maintenance agreements
are available through CFM Ltd, a
subsidiary of STC, at around 12 percent of
hardware cost.

PC-16

Conclusions

®The Xtra is a beautifully finished
machine which looks very attractive.

o It displays levels of compatibility on a
par with the Compaq, one of the best
machines available in this respect.

@ The Xtra comes from a respected multi-
national. Consequently it is not likely to be
here today and gone tomorrow.

® At £2,104 it is not that much cheaper
than an IBM PC with equivalent spec, and
therefore cannot be considered good value
for money.

THE PC-16 is distributed in the U.K. by
Tashkl Computer Systems. It is an
unashamed budget PC compatible from a
somewhat inscrutable Taiwanese manu-
facturer. Many other products originating
from the Far East are blatant copies of
items produced in the West, but the PC-16
displays less resemblance to the real
thing than many compatibles produced
elsewhere.

Although not quite down in the same
price league as the Advance 86, the PC-16is
good value at £1,650. The price includes a
guarantee of a year’s on-site maintenance,
and the machine proved a reliable and
compatible performer during the review
period.

Superficially, at least, the PC-16 is an
IBM look-alike. Closer examiination
reveals that the left-hand drive space is
blank and that two half-height Teac
320K/360K drives are mounted one above
the other in the right-hand space.

The rear of the unit includes connec-
tions for serial and parallel printers,
monochrome monitor, and RGB and
composite video colour outputs. 1In
common with most other PC compatibles it
has no hardware Reset button:

The top part of the case is quickly’
removable but is rather too flimsy to
support the weight of the monitor without
flexing badly. Underneath the covers the
most noticeable deviation from the IBM
layout is the surprisingly small mother-
board. The standard 128K of RAM is
located on a separate multi-function board
which plugs into one of the expansion slots.
This board also provides sockets for a
further 128K of RAM, a clock/calendar
with battery backup, and the serial and
parallel ports.

The PC-16 also includes as standard a
colour-graphics card fitted into the next
slot. This still leaves two full-length and
three half-length spare expansion slots,
which should be sufficient for most users’
requirements. Into the space in front of the
short expansion slots it is possible to fit a
hard disc, which will need an additional
interface card, or further floppy discs. In
operation, the machine is quieter than the
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PC as it does not have the same irritating
throbbing from ‘the fan. The disc drives
also seem more pleasant to live with.

The processor unit is the only unknown
quantity in a PC-16 system as both he
monitor and keyboard are bought in from
proven manufacturers. The monochrome
unit supplied as standard is a Taxan 12in.
model, available with either a green or
amber display. It is a good-looking unit
which performs well and, although such
things are above all a matter of personal
preference, the amber-screen version is
generally considered less taxing on the eye
for prolonged use.

The optional Amdek medium-resolution
monitor is a large, rather ugly unit, but it
has a good performance and convenient
controls. This monitor uses the RGB
output as in most compatibles, which
means that Microsoft’s Flight Simulator
cannot be run in colour; a composite-video
motor is required to run this program.

The PC-16’s keyboard is manufactured
by Keytronics, the supplier of PC copy
keyboards for around 70 percent of all
compatibles. Useful features not found on
the IBM are LED status indicators on the
Num Lock and Caps Lock keys. A rear-
edge tilt device is provided to angle the
somewhat springy keys towards the user.
There was no £ key on the review machine.

Around the time we were doing the

Microsoft to license MS-DOS version 2 for
use on the PC-16. There was no Keybuk file
to configure the keyboard to produce a £
sign, nor could the serial port parameters
be redefined. However, these utilities are
pretty standard now, so:they should be
available by the time the PC-16 reaches the
dealers. Prospective purchasers should
check that they are.

Breaking with tradition, Tashkl will
probably not include any form of Basic
interpreter with the machine, but GWBasic
or Basica should be available as an extra.
Software Ltd has been appointed .by the
machine’s distributor to sell and support all
software for PC-16 users.

The review machine was equipped with
256K of RAM and the standard colour-
graphics card, so there could be no excuses
for not running IBM software. It passed all
the relevant compatibility tests, and even
ran Microsoft’s Windows demo, complete
with mouse hardware and all. Like many
other PC compatibles, its performance
when combining text and graphics was
inconsistent - on a couple of packages.
However, all the major ones ran with no
problems.

The documentation supplied with the
review machine sometimes read more like a
workshop manual than a computer
reference book. Sections on use of the
multi-function and colourgraphics card
were still on oversize loose-leaf sheets
which would not fit in the AS manual.

Presentation was not conducive to easy
reading, and there were an unfortunate
number of spelling errors. Tashkl says that
the production costs on the manual have
been kept down to keep the overall price of
the PC-16 competitive, but surely the extra
price per unit incurred in providing
worthwhile documentation cannot add that
much to a machine.

The support situation is much better
news. Tashkl has eliminated most of the
risks associated with the purchase of a
Taiwanese product by including with each
machine a one-year on-site maintenance
agreement through National Advanced
Systems. The agreement will guarantee an
eight-hour response time to a call-out and
will include the cost of all parts and labour.

Conclusions

® At £1,650 the PC-16 is excellent value for
money. Although more expensive than the
Advance 86B it has a more conventional
appearance and is less bulky.

eIt proved to be highly compatible with
IBM PC software and hardware.

® The one-year on-site maintenance
agreement included in the asking price
should do a lot to dispel doubts concerning
the machine’s uncertain origins.

@ Both the monitor and the keyboard are
made by manufacturers with proven
reputations.

® The PC-16 is let down only by its slightly
cheap external finish and the poor
documentation. [M]
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OPULA two boards boost your PCor

MAKE YOUR COMPUTER
WORK HARDER FOR YOU

Ifyou have purchased the
IBM PCor XT then you are the
owner of a very fine computer.
But like everything else it
can be improved to wor
harder foryou. It took a
company like Qubie’to do it.
Qubie’cansupply either
the SixShooter or the Q Plus Il to
up-%rade yourIBM PCor XT.
th are engineered to match
the IBM quality stamp.
While only occupying
oneslotin your computer these

QUBIE'— IMPROVING WHERE OTHERS STOP

XT’ capability with a selection
ofessential features.

SIXSHOOTER—IDEAL
FORPCORXT

Formostcustomers the
SixShooter offers all that you
require from a multifunction
board. 64K of Ram (socketed up
to 384K), a serial port, a parallel
port, automatic clock/calendar
with battery back up are all
standard. An IBM compatible
games portadaptor is optional.

QPLUS II- MORE OPTIONS

orate customers and
those Wltﬁ special needs will
appreciate the ability of the Q
plus il. Ram is expandable from
64K all the way to 512K, Add
two serial ports, a parallel port
clock/calendarand a games
portto give 4 1/0 connections
fromoneslot.

18BM is the registered trademark of International Business Machines.

QUBIE' PAK SOFTWARE
SPEEDS THINGS UP

Free with each board are
the custom-made Qubre
drive™ and Qubie’spool®™
programmes.

Qubie’ drive™ disk
emulation software allows you
to create up to three

“electronic disk drives” in
memory which access your
programmes at the speed of
RAM memo

Qubie spooF’" isa

programme which allows you
to assign a portion of memory
toactasa printspooler.

QUALITY BACKED
BY WARRANTY

Both boards are backed
byourone yearparts and
labour warranty.

Visit your local dealerand
pick up a brochure with the full
details. If he does not have the
information contact us.

Its the best way to
improve your PC.

VYN

UDII_

BIE"

DISTRIBUTING LTD.

Qubie’ Distributing Ltd.
Tempo House, 15 Falcon Road,
London SW11.
(01)223-4569/7662.

Qubie’ Distributing Ltd.
4809 Calle Alto, Camarillo,
CA 93010, USA.
805-987-9741.

Telex: 8956035, G.

® Circle No. 142
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AMSTRAD

CPC-464

Can the British hi-fi firm make a successful debut on the home microcomputer

NOT OFTEN is a machine as pleasant to
review as the Amstrad CPC-464. It is easy
to set up and use, and the documentation is
clear and complete. The screen display is
rock steady and the cassette system works.
Amstrad, better known for budget hi-fi,
has come up with a remarkably impressive
home computer at the first attempt.

The Amstrad offering is a mid-range
home machine, pitched above the Spec-
trum and aimed at Commodore 64 and
BBC territory. For the money it has a good
specification and is very complete. For £349
you get a system with 64K of RAM, a built-
in cassette drive and, also included in the
price, a l4in. colour monitor. For about
£100 less you can get an identical system but
with a monochrome monitor. These sys-
tems are available now, and Amstrad is
reportedly shipping 150,000 CPC-464s to
U.K. stores for Christmas.

With a £200 disc drive promised for
October, Amstrad is also hoping to appeal
to the more ambitious home user. The
important thing about the Amstrad disc
unit is that it comes with CP/M 2.2, which
potentially opens up the huge existing base
of commercial CP/M software to the home

Gems of Strados — nice graphics,

Sosoft’s Electro Freddie.
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scene? lan Stobie reports.

user. The cost of an Amstrad system
suitable for tasks like word processing
would work out at around £700, plus the
cost of software: £239 for the basic
machine with monochrome monitor, £200
for one disc drive and say £250 for a good-
quality dot-matrix printer.

Amstrad has obviously taken some care
over the styling of its home computer. The
CPC-464 is very easy to set up and does not
look out of place in normal room. A single
cable from the mains goes into the monitor

unit; two coiled cables then connect the
monitor to the keyboard unit, one carrying
the video signal, the other low-voltage
power. The Z-80A processor, 64K of
RAM, and 32K of software in ROM are
housed inside the keyboard unit, along with
the cassette drive.

The standard of construction is good; the
keyboard in particular is well laid out and
easy to type on. Keys are of proper,
business-computer type construction and
do not embody any bizarre cost-cutting

Benchmarks

log and trig functions.

BM1 BM2
Amstrad CPC-464 — Z-80A 1.2 34
BBC Model B — 6502 1.0 31
Sinclair QL — 68008 19 54
1IBM PC — 8088 1.2 48
Yamaha MSX — Z-80A 21 6.0

clone

Spectrum — Z-80A 4.8 87

The table shows the time in seconds to run eight standard Basic routines. Our
Benchmark routines test out various typical tasks, each repeating an appropriate
set of Basic statements 1,000 times. Particularly interesting are the times taken for
Benchmarks 7 and 8. Benchmark 7 puts data into an array, while Benchmark 8 uses

BM3 BM4 BM5 BM6 BM7 BM8 Av.
93 97 103 19.2 304 343 147
83 87 92 139 219 520 148
9.3 9.1 118 24.0 424 20.7 156

11.7 122 134 233 374 300 168

16.6 18.4 19.0 31.7 449 216 443

21.1 20.4 240 553 80.7 253 585

Hunter Killer has a plausible scenario.

2FRPESR=6 %

e ———
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Shooting ’em up in Laserwarp.

Master Chess saves unfinished games.
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technology. The separate numeric keypad
doubles as a set of programmable function
keys, while the cursor keys are laid out in a
sensible pattern for playing games.

Joysticks are not supplied with the
system, but one port of the Atari/Commo-
dore type is provided which will take
common brands of joystick. Amstrad’s
own joystick, available as an option, comes
equipped with a second port, letting you
piggyback two joysticks together. A Cen-
tronics-type printer port is also standard.

The colour monitor unit contains an
ordinary 14in. TV-type CRT but the
display is far steadier than on a domestic
TV, and the colours bright. The mono-
chrome monitor also measures 14in.
diagonally and has a green screen; colours
are displayed as different green intensities.
Across 80 columns the monochrome
monitor is definitely the easier to read, but
as most entertainment software uses colour
and only the 40-column text mode, most
users will probably go for the colour
version.

The CPC-464 is available only with one
of these monitors bundled in, even though
the system is quite capable of driving a
domestic TV through Amstrad’s optional
£30 TV adaptor. If you already own a
suitable display this policy may seem
unreasonable, but given Amstrad’s high
production volumes the extra cost attrib-
utable to the monitor is probably low.

Transportable

The TV adaptor itself contains a SV
power supply for the keyboard unit. Key-
board and TV adaptor together weigh less
than 4kg., making this combination quite
portable if you are going out somewhere
where there is a TV.

The Amstrad has three display modes, all
of which offer mixed text and graphics and
a choice of colours. The highest-resolution
mode gives you 25 lines of text across 80
columns with 200- by 640-dot graphics.
Medium resolution is 25 lines by 40
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columns with 200- by 320-dot graphics,
while low resolution offers you 25 lines by
20 columns with 200- by 160-dot graphics.
The number of colours you can use at one
time depends on the mode — two in high
resolution, four in medium resolution and a
total of 16 in low resolution.

Serious use

We did not have the CP/M disc system to
review, though it is scheduled for October
and is of undoubted interest. Amstrad is
offering CP/M not so much to pass its
machine off as a budget business system,
but in recognition of the fact that many
people wish to use more serious software at
home.

As 16-bit MS-DOS takes over the lead
further up the market in the office sector,
Digital Research’s CP/M 2.2 seems to be
getting a new lease of life by migrating to

ever-cheaper machines. Old CP/M
business packages are being recycled at
lower prices to a new mass market. It is too
early to say what products will be available
on the CPC-464, but Amstrad is confident
that many of the old favourites like
WordStar will make it across to its
machine.

The Amstrad disc drive is built around a
Hitachi-type 3in. mechanism. It gives you a
formatted capacity of 180K on one side of
the neat, plastic-encased media; you can
then manually turn over and use 180K on
the flip side. The choice of the Hitachi
system might seem odd, as the competing
Sony 3.5in. discs are very reliable and seem
to be winning most of the micro-floppy
market. But Hitachi drives are cheaper, and
it is easier to convert software on to them
from more traditional media.

The Amstrad disc unit can have a second,
optional drive plugged into it, which can
be either a second 3in. Hitachi drive or
a standard single-sided double-density

(continued on next page}
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5.25in. drive. Amstrad itself will be
offering only a second 3in. drive costing
£160, but some software houses are already
hitching up standard floppy units to copy
their products across.

Software announced so far for the disc
system is mostly languages and utilities,
with the application packagess still to
come. Logo — the Digital Research version
— will come included in the price with
the disc system. C, Forth and Pascal are
under development. Amsoft plans to offer
an integrated word-processing/spread-
sheet/business-graphics/database package,
the individual components of which are
under development at the moment by
software houses Tasman and Saxon.

Some serious packages are available on
cassette. Amsword is similar to Tasman
Software’s word-processing program for
the Spectrum and costs £20, as does a
spreadsheet called Amscalc. Cassette-based
Z-80 assemblers are available from both
Kuma and Hisoft. Amstrad says that
cassette data files should in many cases
transfer across to disc quite easily; the
CP/M BIOS has been written to allow this
to be done.

First games

We looked at the first crop of games and
educational programs, leaving the serious
stuff to a follow-up article when we get a
disc drive. The games were of average
rather than outstanding Spectrum quality,
but this is not bad for a small sample of the
eight games first off the launch pad. All
these programs, except the Kuma ones, are
available from Amstrad’s software arm,
Amsoft, as well as fom the originating soft-
ware houses. For the Kuma games contact
Kuma Computer Ltd, telephone
Pangbourne (07357) 4335. The price is
£8.95 including VAT unless otherwise
stated, which is high by Spectrum
standards.

At this stage in the machine’s life
quantity of software is probably no less
important than quality. Most of the
important home-computer software houses
are interested in the Amstrad, especially
Spectrum houses used to writing in Z-80
code. Many software houses have noted the
Amstrad’s similarity in specification to the
Japanese MSX machines and are simul-
taneously developing software for
both environments. Amstrad has adopted a
very open policy towards third-party
suppliers, offering both technical
information and marketing support.

The Amstrad’s excellent Basic was
written by a U.K.-based company, Loco-
motive Software. The syntax of most
commands is close to Microsoft Basic, but
specific Amstrad features like graphics and
sound are well supported, and there are
some unusual and very powerful new
commands.

Of the Amstrad’s 64K of RAM, 16K is
used for mapping the display and just over

80

5K is used by the operating system, which
leaves a very respectable 42.5K for use by
Basic programmers. The Amstrad manages
to have a full 64K of RAM memory as well
as 32K of built-in ROM, despite the fact
that the Z-80’s total address space is only
64K . This is achieved by a clever automatic
bank-switching arrangement which over-
lays the ROM into the same address space
whenever it is required.

The results of running our Benchmark
routine show the Basic to be very fast:
faster, in fact, than the QL and the BBC
Micro. What is more, the CPC-464 is more
accurate than Sinclair’s 68008-based
wonder machine: the Amstrad displays
numeric variables to nine significant digits

tr ib-tary
o

h dear!
R wroNng guesds

Gudsse® letter

tr_ ayoibmnzkfqh
1

while the QL manages just eight significant
digits.

A good selection of graphics commands
helps put this speed to good effect in
creating effective displays. Both relative
and absolute drawing and plotting
commands are provided, and they all have
the same syntax regardless of graphics
mode. No sprites are provided, but fast
animation effects can be achieved using the
Symbol, Locate and Ink commands.
Symbol lets you create your own user-
defined character set; Locate repositions
the cursor; Ink replaces a given colour with
another from the palette of 27 possible
hues.

The Amstrad uses the same sound chip as

Aninal
4 Has it got four legs? \
2 Boes it ksve lots of sharp
‘ pg.nty teet
n--
3d‘oes it 90 miaow a lot?
-
Hramnmnt Let me think.v..
Is it the following:t

PuUsSsy cat?
aoorayll I got it right!

(spaced

Bourne’s educational programs are well matched to their intended users. lllustrations
show (from the top) Wordhang, Happy Letters, Animal/Vegetable/Mineral, Happy
Writing and the assessemnt screen provided in all the Bourne packages.
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the Oric and all the MSX machines, but the
Basic controls it in a different way. The
chip provides three independent channels
each with a range of eight octaves. On the
Amstrad, sound is output: to the built-in
speaker, and also to a hi-fi socket which
splits the three channels to produce a stereo
effect when connected up to an amplifier or
headphones.

The simplest sound command takes the
form of

SOUND < channel, tone, duration >

More complex commands give you a great
deal of control of the shape of the wave-
form, letting you specify both volume and
tone envelopes, in the way that you can

Amstrad’s manual has a rather compressed
discussion of these facilities.

Very unusually for an eight-bit home
micro, the Amstrad has interrupt-driven
timers available to the Basic programmer.
The Basic commands take the form of

EVERY <n ticks >GOSUB
or

AFTER < n ticks >GOSUB
Because each of the four independent
timers is interrupt-driven there is no need to
check them; they interrupt your code as it is
executed and divert program flow to the
specified subroutine. These instructions
greatly simplify writing programs where,
for instance, you need to check periodically

have to send an object flying across the
screen.

The programmer also gets good editing
and debugging facilities. 1 particularly like
the way the Amstrad’s copy-cursor editing
system works, letting you selectively re-
enter text already displayed somewhere on
the screen, as on the BBC Micro. Trad-
itional line-orientated editing is also
available. Listing to the screen can easily be
stopped and restarted, and programs can
be renumbered. Most usefully, programs in
memory can be merged with fragments of
code loaded from cassette.

Amstrad’s documentation is very good.
The users’ guide which comes with the

with a synthesiser.. Unfortunately the

the status of a few keys, or if you regularly

{continued on next page)

Amstrad software

Electro Freddie from Sosoft is a typical Spectrum cutie
game. A Clive Sinclair look-alike figure rather
unconvincingly called Claude comes at you as you try to
push-home computers on to a conveyor belt to ship them
out of the factory. He throws Spectrums at you while
Orics rain down from the roof. It is quite playable, with
four different screens, but nothing brilliant. Rating: 11/20.

Spannerman from Gem Software is more inventive, with
an even cuter scenario. You, the village plumber, are in
your local earthquake-struck nuclear power plant trying
to fix leaks with your trusty spanner. As the radioactive
water level rises and debris rains down you rush to
tighten up the ever-deteriorating pipework, kicking aside
any of the giant mutant power-station rats that assail
you. This game has nice noise effects and five levels of
difficulty. It is a little like Donkey Kong. Rating: 16/20

Hunter Killer from Protek is a simulation game, with you
crewing a Second World War submarine. The task is to
seek out and torpedo enemy subs in the Heligoland
Bight area — the problem is both to find the things and
to avoid disaster from both enemy fire and your own
incompetence. As in most similar games the graphics
are rather static, but'the simulation seems plausibly
accurate and the program notes are good. Rating: 12/20.

Master Chess from Mikro-Gen, still at £8.95, is in a rather
different league. The playing standard seems to be high,
although this is hard to tell as most chess programs
smash me with little effort. The facilities provided are
good: you can save half-completed games, set up chess
problems, get the program’s recommendations for your
own moves and flip between different levels of play.
Rating: 16/20.

Laserwarp, also from Mikro-Gen, is straightforward
shoot-’em-up stuff. There are nine screens, but littie
changes except the shape of the things coming at you.
Your own movements are rather restricted. The graphics
are good and the difficulty level quite high, but the
underlying Space Invaders concept is a little threadbare.
Rating: 8/20.

Gems of Strados from Kuma at £7.95 is a typical
adventure game. You wander around a maze of
interconnected rooms, picking up objects and seeking a
treasure. This one has good instructions and a nice maze
display in low-resolution Amstrad graphics. But it also
features instant death in ways you cannot avoid, so |
found it frustrating. Adventure afficionados might rate it
higher, but | give it only 8/20.

Holdtfast from Kuma at £5.95 is billed as a non-violent
simulation game. We had a preliminary version to review
which was text only, but graphics are promised. You are

trying to get a clinic and school for your village, but the
militaristic government of Dictatoria, where you live, has
other priorities. The probiem is to force them to make
concessions rather than wipe you out. The program
presents various options and then tells you what
happens. Rating: 12/20.

Happy Writing is one of four educational offerings from
Bourne Educational Software. Most commercial
educational programs are fairly poor, so it was with low
expectations that | loaded the Bourne offerings. But they
turned out to be thoughtfully put together and
correspond closely to the age ranges suggested. They
are priced at £18.95 each. Happy Writing puts the
computer to good use teaching three- to six-year-olds
how to write. A moving dot on the screen demonstrates
the way letters are formed, and the child is then
prompted to copy them with paper and pencil. This
sounds rather simple, but it is nicely done, with clear
graphics and a few sound effects.

Happy Letters is also aimed.at the same age group. Here
the object is to get children to recognise letters and to
grasp-that upper- and lower-case letters mean the same.
Several words are.displayed on the screen. A moving
letter then appears and the'child has to hit the Enter key
when'it is next to a word beginning with the same letter.
If the match is correct a fish moves across and gobbles
the word. A number of options offer easier or harder
words, but this is the general idea. Like all Bourne’s
educational programs, Happy Letters collects data on
how the player is performing. Summaries of the last five
players can be displayed, so a supervising adult can
come back later to see how things are going.

Wordhang is a fairly straightforward Hangman program,
recommended for age five upwards. According to
Bourne, Wordhang should encourage children to learn to
spell. The program already knows 250 words of varying
difficulty. As with the other Bourne programs, players
have the option of entering their own words.

Animal/Vegetable/Mineral, for age seven upwards, is a
version of the familiar computer game Animals. Here the
educational pay-off is in demystifying the computer as
the child is actually teaching the computer new things,
not the other way round. The player thinks of an object
and the program then asks questions about it, each
having a yes or no answer. Eventually the computer
makes a guess; if this is wrong the child then types in
what he or she was thinking of and then suggests a
question which the computer couid ask to distinguish
between the new object and the wrong guess. Even with
adults this game has great power to give a feeling of
how computers really work — that is quite stupidly and
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only with information they have already been given.
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(continued from previous page)
system is comprehensive, with a glossary;,
index and separate easy beginners’ section.

and graphics rather confusingly presented.
A cassette-based tutorial guide is available
for a steep £19.95.

Two additional manuals intended for
professional software developers are
available also at £19.95 each. One is a Basic
reference manual; the other details the
operating system and Basic routines
contained in the 32K ROM. Few home
micros can have had so much information
available about them so early in their lives,

Conclusions

o1 am aware this is a rave review, but we
don’t do them very often in Practical
Computing and it is a relief to find
something at the home end of the market
that deserves it.

®The Amstrad is a very refined home
computer. It is stylish in appearance and
well built. Its specification combines the
best features of its strongest competitors:
64K of RAM, good graphics and sound,
80-column display and a proper keyboard.
The all-in-one concept, with cassette and
display included in the price, makes the
system easy to set up and use; it also makes
the system simple to buy.

® A machine based around the eight-bit
Z-80 may seem conservative now that the
Sinclair QL has supposedly burst on to the
scene. But in performance terms the

However, I found the chapters on sound.

Amstrad machine turns out to be faster; in
our Benchmark tests its average figure is
better than any home computer we have
tested, including the QL and the BBC. And
most important, Amstrad has been able to
deliver working machines in quantity.

® Against the heavily hyped MSX
machines, the Amstrad stands up well. It
boasts a standard 64K against varying —
usually smaller — quantities of memory in
the Japanese machines. Again, the
Amstrad is actually available now.

@ The expandability of the Amstrad system
is good, with provision for attaching
printers and other third-party add-ons.
Amstrad’s promised disc drive offers
CP/M, which must be of considerable
interest to those interested in doing more
than playing games.

® The initial range of software is
encouraging. None of the programs we
reviewed were brilliant but, on a small

sample, the quality is average to good. The

Bourne Educational Software range of
programs, also available on the BBC Micro
and Electron, deserve the attention of
anyone with small children.

® The documentation is of unparalleled
completeness for a product at this stage in
its life. The user manual which comes with
the system is very thorough, although at
some points a bit confusing.

®©The CPC-464 is a very competent
machine, very competently sold and

_supported. It will undoubtedly sell in large

numbers, which is a further good reason
for owning one.

Specification

| CPU: eight-bit 2-80A running at 4MHz

Memory: 64K RAM; 32K ROM containing
Basic and Amstrad operating system

Display: 14in. colour or a green
monochrome monitor included in the
price; optional £30 adaptor Is available
to drive a domestic TV; three screen
modes give 25 lines of 20-, 40- or
80-column text and graphics in three
resolutions: 200 vertical dots by 160,
320 or 640 horizontally; text and
graphics can be mixed and colours
chosen from a palette of 27 shades; up
to 16 different colours available at a
time, depending on mode ‘

Sound: three-channel eight-octave sound
with tone and volume envelopes and
white-noise generator, programmable
from Basic; buiit-in speaker and stereo
headphone output socket; uses
AY-8912 sound chip

Cassette: built-in tape cassette deck for
program and data storage; transfer
speed software selectable, with pre-
recorded cassettes automaticaily
loading at either 1,000 or 2,000 bits per
second

Discs: optional 3in. Hitachi disc drive,
180K per side, promised for October;
drive will come with CP/M version 2.2
and Dlgital Research’s Logo in the
£199.95 price; additional second drive
unit to cost £159.95

Interfaces: Joystick port, paraliel printer
port, stereo sound output, RGB
monitor output, expansion bus for
discs and other optional add-ons

Size: Keyboard dimensions 570mm.
(22.4in.) by 165mm. (6.5in.) by 70mm.
(28in.); colour monitor 365mm. (16.3in.)
by 360mm. (14.2in.) by 340mm.(13.4in.)

Waeight: keyboard weighs 2.4kg. (5.3Ib.);.
colour monitor 10.6kg. (23.41b.);
monochrome monitor 6.3kg. (13.91b.),
optional TV adaptor 1.4kg. (3.11b.).

U.K. price: £349 Including VAT for
Amstrad with 64K of RAM, bullt-in
cassette and 14in. colour monitor;
monochrome version costs £239

Manufacturer: made in Korea for
U.K.-based Amstrad Consumer
Electronics: plc

U.K. distribution: Amstrad, 169 Kings
Road, Brentwood, Essex CM14 4EF;
telephone (0277) 228888; available
immediately
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From the left: monitor, power, disc, printer, joystick and stereo/audio intertaces.
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Computer to computer
communications.On the
phone. Around the corner.
Or around the world.

From around £129

+£500p&p + VAT

Modular Technology presents efficient computer
communication at its simplest, cheapest, most
convenient.

With the 3005 Minimodem from Modular
Technology, your office computeris only a phone call
from your compatible computer at home.

The 3005 is completely portable There are no
special lines to be installed. To originate transmission
simply plug into the mains {mains unit necessary
on 3005 but variable on 3005-1/2/3) and
place almost any handset into the unique fully
adjustable cups.

Your base computer can be instantly within
reach,on the phone, whether you are in Abingdon
or Abu Dhabi.

From£129 + p&p + V.AT, the 3005 is within
your reach, too. D
Look at the 3005-2 for both answer and originate For the Technical:
operation with the addition of an internal rechargeable =~ 3005 ® Diagnostic LEDs @ Standard V24/RS232

battery for complete portability, or the 3005-3 which interface ® Strong, durable case in cast aluminium
supports both the Bell 103 and CCITT V21 standards. @ In-built current loop interface o

For portable Videotex applications the M3012 ® Size: 280 x 130 x 60mm (L x B x H) ® Weight: 800g
provides originate only 1200/75 baud. Orin the UK 3005-1 @ Similar to 3005 with additional switch for
plug into the M4000 for the ultimate multi-standard originate and answer modes
direct connection modem. 3005-2 ® With internal rechargeable battery

. Every Modular Technology modem is approved 3005-3 ® As 3005-2 plus external switch controls -
by Bn’?}sh Telecom, BABT FTZ or necessary national V2l or Bell 103.

approval agencies for data transmission over the public =~ M4000 ® Multi-mode ® Auto answer ® Full duplex/
switched network. Half duplex ® Auto function check ® Test facilities

All modems are manufactured to the highest To order, simply send us the completed coupon below,
standards by Modular Technology. or phone us.
IS G N U I DD By I I I BR T B BN E T I T T I 5D T B T I D . B . .- e
Pleasesendme____ 3005 Originate only at £129.00 + £5p&p + VAT = £154.10

___3005-1 Modems at £149.00 + £5p&p + VAT = £177.10
-3005-2 Modems at £159.00 + £5 p&p + VAT = £188.60
3005-3 Modems at £179.00 + £5 p&p + VA.T. = £211.60

Please send me further details of 3005 (]  M4000 (0 30120 Other products [

Name F=—_ ~__ Address PC 10/84

= _Tel-

lenclosemychequefort | _made payable to Modular Technology Ltd

Sloratire__ LTI PrTl]
Please allow up to 28 days for delivery.
odular Technology Ltd.

Zygal House, Telford Road, Bicester, Oxfordshire OX6 0XB. Tel: Bicester (0869) 25336). Telox: 838873 Modtec G.
Modular Technology Ltd is a wholly owned subsidiary of Zygal Dynamics plc.
Minimodem is a Trademark of Modular Technology Ltd,

Dealer & OEM enquiries welcomed

@ Circle No. 143
PRACTICAL COMPUTING October 1984 83



CASU
MICRO-PX

Chris Bidmead checks out this 16-bit micro for users who need speed and power
without the embellishments of the latest commercial software.

THE CASU MICRO-PX(S)20 is a true 16-bit
micro built around the Intel 80186
upgrade of the familiar 8086. Inside the
12.5in. square by 3.5in. high case, a
harnessed pair of 3.5in. Winchesters give a
backing store capacity of 20Mbyte. A
similar sized double-sided floppy drive
adds a further 800K — if you can lay your
hands on the double-sided discs. The
internal 128K of RAM is enhanceable to
256K by the addition of another board.
Altogether this remarkably small British
micro makes the IBM PC look like an
oversized, overpriced piece of hardware.

However, at present the Casu Micro-PX
is not in competition with that ubiquitous
box. It comes only with Concurrent CP/M
3.1, in a restricted version designed to
drive serial terminals. There is no status
line, no opportunity for windowing, and
the screen scrolls in an undisciplined
manner when switching between virtual
terminals. Worst of all for the user
accustomed to the latest version of Con-
current CP/M on the IBM PC, there is no
PC mode. So popular software packages
like Lotus 1-2-3 cannot be run, even if you
could get them across to the 3.5in. format.

A largely British-made machine built round the 80186 CPU.
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Casu does not expect the PX to make a
dent in the proliferating IBM and IBM-
compatible market. Also, at the time of
writing the company has not put MS-DOS
on the machine, although there are plans
to move in that direction, after adding a
memory-mapped screen. It plans to
evaluate the PC mode of Concurrent
CP/M before seeing whether MS-DOS is
necessary. In this sense, Casu admits that
the current machine is an intermediate
product.

Blocking the path to MS-DOS, should it
become desirable, is a large hardware
hurdle. The elegant 3.5in. drives, for-
matted to Casu’s own specification, are
physically incompatible with the IBM
PC’s standard MS-DOS 5.25in. format,
although electrically and electronically the
new small drives perform to the same
specifications.

Protected

With the copy of ASCOM that Casu
was able to supply it was possible to down-
load software by way of the RS-232 port.
However, protected software like Lotus
1-2-3 requires the presence of a soft-
dongled distribution disc in the drive.
Microsoft is another company that is
beginning to lock up its products with
system-specific kludges like artificial bad
sectors. Unlike the Apricot, the Casu is
not backed by the massive market
presence that enables ACT to pressurise
IBM software vendors to produce special
customised versions. So even if the Casu
PX achieves IBM compatibility in all other
respects, the drives will defeat attempts to
run many of the best-selling MS-DOS
packages.

The review machine was supplied with a
Televideo 924, an ergonomically pleasing
terminal with a tilting and swivelling green
monochrome screen that stands neatly on
top of the processor box and matches the
system well. Televideo is the standard
terminal for the Casu PX, and has the
advantage of running at 19,200 baud.

The front panel of the central processor
is plain and simple: a 3.5in. drive slot and
an LED to indicate hard disc access. The
main power switch is at the back of the
central processor case, together with the
Reset button and the a.c. outlet for the
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AR micro PX

Two 3.5in. Winchesters and a double-sided 3.5in. floppy are tucked into a box little more than 12in. square.

VDU, so only one mains cable is needed.
Six 25-way D-type connectors are also
found on the back panel, but this com-
munications cornucopia proves illusory
since only two of them are active on the
standard system; they are wired for the
serial console and printer. The other four

D-sockets are unconnected, awaiting
expansion. No Centronics port is
available.

Getting inside the case is a simple matter
of loosening a pair of bolts and sliding the
lid forward until it is free. The internal
layout confirms the impression of
compact, well thought out design. Casu’s
own switch-mode power-supply unit lifts
away with the lid, leaving the 3in. fan as
the prominent feature of the back panel.

Three discs

The three miniature drives — one Epson
floppy and two Winchesters from Rodime
— form an orderly row behind the front
panel. On production models you might
find Teac or Sony floppies there, as they
are completely compatible. Beneath the
drives lies the main logic board, a crucial
component that comprises the whole of
the electronics except for the Winchester
controller. The version on the review
machine appeared to be made in the U.S.
by Slicer, but we understand that Casu is
now licensed to manufacture the board in
its Uxbridge factory. When the memory-
mapped IBM-compatible board comes, it
too will be a Slicer design licensed for
Uxbridge manufacture.

It measures a mere 6in. by 12in., its
compactness being achieved partly by
piggybacking the 64K memory chips one
on top of another. Two tightly packed
rows of eight chips, double-deckered,
manage to squeeze 256K into a space
smaller than that taken up by 128K on
most systems. The board does in fact
provide a Centronics parallel port, but
Casu does not connect it to the outside
world because none of its customers has
asked for it. One modern requirement
missing in a world of operating systems
that provide for automatic time and date
was a battery-backed real-time clock.

There was evidence of an expansion
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bus, and the posts at the corners of the
board suggest that a second board,
perhaps to drive the spare ports, may be
mounted internally. Given the already
tight component packing, heat might
become a problem. If you need to enhance
memory beyond 256K — the docu-
mentation suggests that 1Mbyte is on the
cards — or add another drive, provision is
made to upgrade to the Super-PX, which
is in effect the same micro in a bigger box.

Little can be said about the software
that comes with the system since the Casu
was delivered with WordStar as the only
applications software. The version
supplied was not the latest concurrent
WordStar, and there were problems when
running the same code from two different
virtual consoles. Because of the way the
serial terminal is implemented, when
switching virtual consoles back to
WordStar the previous screen image failed
to clear properly. Concurrent CP/M was
almost all there, together with some
utilities supplied by Casu. The Concurrent
CP/M command Print was not imple-
mented, and neither was Chset. The com-
mand Date was there but Date C
command did not work.

Casu’s software showed evidence of the
sort of sharp edges that appear in in-house
software not yet exposed to the rough-
and-tumble of customer reaction. Also the
poor documentation did not help.
Programs to do quite simple system
assignments like changing the baud rate
and protocol of the RS-232 ports were
screen-orientated, which is fine for a
memory-mapped system but introduces
unnecessary complications if you want to
switch from the Televideo terminal to one
of your own choice. There was a program
to install a new terminal, but on power-up
the PX firmware insists on sending a
Televideo Clear Screen command, in-
dicating that Casu has not thought
through the implications.

The formatting program PXFform
offers formatting for 8in. and 5.25in.
drives, and a note in the manual points out
that the latter option can also be used for
3.5in. drives. It does not point out that
you have to select drive A: in order to
format drive C:.

Specification

CPU: Intel 80186 running at 6MHz or
8MHz

RAM: 256K, optional maximum 1Mbyte
in 256K increments

Discs: single 3.5in. double-sided double-
density drive fioppy, two 3.5in.
10Mbyte internal Winchester drives

Interfaces: tape, two RS-232 ports for
console and printer, printer port

Display: Televideo 12in. monochrome
green screen 24 lines of 80 characters
plus status line; characters formed on
a seven- by eight-dot matrix; eight
different character sets

Keyboard: detached; 16 programmable
function keys doubling up to 32 held
in non-volatile RAM

Dimensions: 317mm. (12.5in.) by
317mm. (12.5in.) by 89mm. (3.5In.)

Weight: 7kg. (15.41b.)

Operating system: Concurrent CP/M-86
version 3.1

U.K. price: £3,450; Televideo terminal
£470; range starts at £1,650 for a
single-floppy system to £6,025 for a
40Mbyte hard disc system with 0.25in.
magnetic tape cartridge backup

U.K. supplier: Casu Electronics Ltd,
Arundel Road, Uxbridge Industrial
Estate, Uxbridge, Middlesex.
Telephone: 01-561 6820

Conclusions

® The Casu Micro-PX(S)20 is a powerful
and fast Concurrent CP/M micro for
users who do not need the flourishes of the
latest commercial applications software,
but do need big disc capacity, speed and
the access to the impressive range of
compilers and utilities now in the Digital
Research stable.

® A British firm that uses largely British-
made components is probably good news
when it comes to support. But without a
dealer network you will have to make your
own arrangements with Casu.

® A price of £3,450 for a 20Mbyte
machine looks like excellent value for
money. O
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ACT’S LATEST addition to the Apricot
family has been designed specifically to fit
into a particular niche in the micro
market. It is a 16-bit business micro with
256K RAM and a 720K 3.5in. floppy
selling for under £1,000 — though this
does not include the cost of a monitor.
Colour-display circuitry is included as
standard, as well as a cordless infrared
keyboard, and RS-232 and Centronics
ports.

Unusual design

Externally, the F1 is rather unusual in
design, being narrow, low and deep. At
the back there are the RS-232 and
Centronics ports, and RGB and composite
monitor outputs. One expansion slot is
provided internally, as well as an Intel bus
that allows an expansion box with a
further five slots to be added.

Another novelty is that the keyboard is
linked to the main unit by infrared. The

sensor is located on the left of the front
face. Although this is neat technology, in
practice you have to be rather precise
in the positioning of the keyboard.
Paradoxically, this liberated keyboard is
more constrained in its use than one using
the conventional coiled flex.

A small hole over the infrared detector
allows you to replace the cordless link with
a fibre-optic light pipe supplied with the
machine. There is also a second hole that
can be used for an optional infrared mouse,
which doubles as a trackball when lying on
its back. Although the same light
frequency is used, different codes ensure
that mouse and keyboard commands are
distinguishable.

As well as the full complement of
QWERTY keys there are 10 function keys,
a numeric pad and cursor keys. The
overall appearance of the keyboard unit is
rather more stylish than that of its
chunkier Apricot PC predecessor. The
contoured keys used throughout look very

APRICOT F1

ACT makes a strong pitch for the first-time business buyer with a cheap but
usable MS-DOS micro that allows plenty of scope for upgrading.

neat, but in practice it is only too easy to
strike two at once. The feel of the
keyboard is far better than on the previous
Apricot keyboards, which are very light
and can tire your hands quickly.

Auto-repeat rates and time and date are
set by pressing small buttons located along
the top of the keyboard. They replace
some of the labyrinthine command trees
called up from the main manager menu,
which formed the opening menu on the
older system.

Icon-based format

When the system is booted up, the first
screen uses a new icon-based format. You
select applications by using either the
mouse/trackball or the cursor-control
keys to move a small cursor across the
screen on to the appropriate icon. It is also
possible to invoke commands or run
programs directly from MS-DOS.

Icons for each application available

The Apricot family

For a company that began manufacturing micros less
than 18 months ago, ACT has gone a long way fast. The
first Apricot PC was launched in June 1983 and
included pioneering features such as the use of 3.5in.
discs. Since then ACT has launched the hard disc
version, the XI. It crept in almost without being noticed
in April this year. Both 5Mbyte and 10Mbyte versions
are available.

The addition of a Winchester increases the power of
the Apricot enormously. its transportability means that
you can carry around a full 16-bit micro with enough
storage to satisfy even the most profligate of memory
users. The Winchester head is locked securely when the
machine is turned off, protecting it while in transit. The
machine on which this review was written has so far
withstood without any obvious ill-effects the bangs and
bonks of being carted around for several weeks.

Any inadequacies in the Apricot’s design have been
in far more mundane areas. For example, with an
integral modem fitted, the telephone cable trails rather
inelegantly while the unit is being transported. The
same goes for the keyboard lead; to stand the system
box upright on the ground you have to detach the lead,
but it cannot be unplugged from the keyboard for easy
stowage.

In June ACT launched its most recent Apricot
products: the F1 and F1E, a new transportable with a
liquid crystal display, and two local area networks. The
contrast with the demure release of the X| could hardly
have been greater. The entire Royal Albert Hall in

London was hired, along with the inevitable tasteless
ACT dancing girls, Ned Sherrin and the man billed as
the first micro comedian, Ronnie Corbett. One of the
intentions of this inflated PR exercise was to
emphasise that the Apricot family had suddenly come
of age!

In technical terms it is the Apricot Portable that is
the most impressive machine of the range. Apart from
offering one of the fabled 25-line by 80-character LCDs
— this one from Hitachi — it also sports voice
recognition as standard. It was only recently that Texas
Instruments introduced one of the first variable voice
systems for business micros. Now ACT is offering it as
part of a micro costing little more than the Tl add-on —
reviewed in last month’s PC.

The technology is very similar, except that the
Apricot Portable does not offer the dictation feature of
the Tl Professional, nor any of its telephone facilities.
Otherwise the same kind of voice-training techniques
and keyword vocabularies found in the Tl system are
used by the Apricot.

The Apricot Portable is fully compatible with the
machines in the range, uses the same 8086 processor
and comes with 256K RAM as standard. A single 720K
3.5in. microfloppy is built into the side of the rather
original-looking machine, which resembles a large dark-
grey Toblerone bar. At the right-hand side of the
machine is a small microphone attached by a self-
retracting lead.

The Portable shares with the F1 features such as the
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The F1 keyboard has to be positioned precisely to maintain its infrared link.

from the disc currently loaded appear on
the left of the central part of the screen.
Along the bottom are icons for a range of
utilities. You only need to point the cursor
in the general direction of the desired icon.
The software will then complete the
movement.

Next to the main icon area there is
displayed a directory of files which are
executable under MS-DOS — that is,

those with extensions of .Come, .Exe or
.Bat. After you have placed the cusor over
the relevant file, pressing Enter highlights
it and Return then runs it. Finally thereis a
command line above the lower icons which
accepts alphanumeric input from the
keyboard and attempts to implement it as
an MS-DOS command.

Of the lower icons, the rightmost one
exits to the operating system. The Help

function, represented by a ?, can be used
from within any other operation. The disc
icon handles all copying and formatting of
discs; when a Winchester is attached the
icon switches to a drum-shaped figure,
representing the hard disc.

From a further menu called up by the
utilities icon you can edit icons, character
founts and keyboard set, and alter the
system configuration. To the left of the
utilities is the file-management icon which
copies, renames and deletes files. The final
left-hand icon, represented by a hand, is
the Activity icon; it enables you to return
to the first command menu directly
without having to pass back up through
the whole command tree of icon menus.

Sophisticated

The icon editor uses Macpaint-like
techniques, with various colours and
stipples available. There are also more
sophisticated functions such as cut-and-
paste. The keyboard editor allows various
parameters to be specified for each key:
for example, the effect Shift and Control
will have and whether the Auto-repeat
applies.

The character-fount generator works on
a standard pixel grid. It enables you to add
to or modify standard founts, or even
build up entire tailor-made character sets.
A fount may contain up to 256 characters.

One advanced feature is the ability of

(continued on next page)

cordless infrared keyboard, optional mouse, one
expansion slot, RS-232 and Centronics interfaces, a
port for colour monitor and the same bundled software.
The keyboard and main unit can be stowed in a carrying
case for easier carrying. The whole system weighs 13ib.
and costs £1,695 pius VAT.

interestingly enough, many of the 2,500 dealers
whom ACT claimed attended the June launch were
more impressed by the other products announced that
day: two local area networks, allowing respectively
seven and 32 users to be hooked up. Point 7 uses an
enhanced Apricot Xl together with a six-terminal cluster
controller to link up to seven micros. The six terminals
can be any Apricot, Sirius or IBM PC machine.

There are two alternative modes of operating Point 7.
The system can operate under Multi-user Concurrent-
DOS from Digital Research, effectively functioning as a
seven-terminal system with access to the central
Winchester. Alternatively, some of the micros can
operate as stand-alones, thereby enhancing the overali
system performance.

ACT offers a multi-user variant of the ACT-Diary
package, which enables a group diary to be maintained
in the muiti-user environment. Other software from the
ACT Pulsar range will also be available. The cost of the
modified Apricot X! and controller is £3,795 plus VAT.

The Point 32 system uses an enhanced 10Mbyte or
20Mbyte Apricot as a file server to a Microsoft-Net
network operating at 1Mbit per second. Up to 32
Apricot, Sirius and |BM micros can be linked over a

distance of 2,000 feet. Tape backup of 100Mbyte or
200Mbyte is also available. The 10Mbyte version costs
£2,995 and the 20Mbyte system £4,395.

New features being offered for the Apricot range
include Prestel software which makes use of the
integral modems which can be fitted. The cost for the
Prestel software is £145; Prestel charges and the cost
of telephone calls are extra. ACT is aiso planning to
provide various database facilities for Apricots,
accessed via standard telephone lines.

The Apricot range now represents one of the most
integrated families of business micros available. The
importance of the networks — in the dealers’ eyes, at
least — is that they offer the possibility of catering for
the very top end of the business-micro market, one
currently being fought for by muiti-user systems as wel}
as other LANSs. In this respect, the inclusion of the IBM
PC in the network is a shrewd move. ACT is clearly
hoping to draw into its fold some of the swelling
numbers of users of its main rival in the U.K., and
convince them that it need not be an either/or cholce.

So with the hint of a real up-market micro coming
next year to sit atop this whole edifice, the Apricot
family looks set to dominate an even larger slice of
business computing in the U.K. with products that
prove you do not have to be boring to be successful.
ACT has become a pretty big fish in the U.K. pond, but
it remains to be seen how it will fare in the rougher,
ruder waters of the world market it is now beginning to
enter in earnest.
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APRICOT F1

The opening menu with its command
window. Icons are displayed along the
foot of the screen.

The icon editor uses Macpaint-like
techniques, with various colours and
stipples available.

[ S 0

The fount editor lets you modify existing
character sets or generate new ones on
the standard grid.

Benchmarks

adeqguate.

BM1 BM2 BM3
Apricot F1 — 8086 1.3 45 120
Orion — 8086 06 21 4.8
Apricot — 8086 1.5 48 104
IBM PC — 8088 1.2 48 117

The table shows the time taken in seconds to run the set of eight standard Basic
routines. The Apricot F1 emerges as relatively slow, with times slightly slower than
the IBM PC, though some improvement can be expected when the finai production
models come through. For an entry-level business machine the speed is probably

BM4
12.5

4.9
10.8
12.2

BMS5
13.7

58
12.2
13.4

BMé
25.3
10.5
22.8
23.3

BM7
39.5
16.7
35.5
37.4

BMS8
38.5
13.0
34.0
30.0

Av.
18.4
7.3
16.5
16.9

(continued from previous page)

the software to rescale characters for the
different display modes on the various
Apricot machines. For example, the 10 by
16 pixels used on the high-resolution
monochrome monitors is automatically
converted to eight by eight pixels for the
LCD screen on the new Apricot Portable.

The system configuration icon calls up a
further menu which allows keyboard
tables to be loaded, printer and RS-232
parameters to be set, and bell and key-
click levels to be altered. Sensibly enough,
the F1 lets you hear the effect of any
changes as you make them.

The overall effect of these icon-based
commands is visually pleasing, an effect
which is helped by the smoothness of the
screen scroll. Some 42K of RAM is used
for the video display. Taken together with
the 45K required by MS-DOS, this leaves
169K of RAM for user applications.

The buyer ACT had in mind when
designing the Apricot is quite clearly the
first-time business user who is unwilling to
commit too much to the first acquisition
yet wishes to allow for future growth.
ACT has ensured that its product is com-
pletely upgradable through the whole
Apricot series, which includes the new
Portable as well as the hard-disc XI
machine currently at the top of the range.
There are hints that a new machine could
be around next year to slot in above the
XI.

A further aspect of this market-driven
approach is the simultaneous launch of a
cut-down version of the Fl, called the
F1E, aimed at the higher-education sector.
According to ACT this area is as yet rather

Specification

CPU: 8086 running at 4.77MHz

RAM; 256K standard, expandable to
768K; includes 42K video RAM; F1E
has 128K as standard

ROM: 32K ROM bootstrap and BIOS
routines

Weight: systems unit 4.1kg. (9.59Ib),
keyboard 1.3kg. (2.87Ib.)

Dimensions: systems unit 420mm.
(16.5in.) deep by 221mm (8.7 in.) wide
by 160mm. (6.3in.) high.

Keyboard: full-size QWERTY with 92
keys, including 10 function keys

Mass storage: Sony 3.5in. microfloppy,
720K on F1, 315K on F1E

Interfaces: RS-232, Centronics, externai
bus, one internal expansion siot, RGB
and composite video outputs

Software in price: MS-DOS 2.11,
Superwriter, Supercaic, Superplanner,
ACT Diary, ACT Sketch and ACT
Game with F1; CP/M-86, Personal
Basic and DR Logo with F1E.

Peripherals: cordless mouse, £95; 10in.
colour monitor £395

Price: F1 £995, F1E £795; all prices
exclude VAT

Manufacturer: ACT plc, 111 Hagley
Road, Birmingham B16 8LB.
Telephone: 021-454 8585

poorly served by micros. In particular, the
FIE is designed to provide 16-bit and
MS-DOS experience for those intending
to enter business and industry. It also has
the added advantage for ACT of
introducing them to the Apricot range.

The F1E provides 128K RAM instead of
the F1’s 256K, and has a 315K floppy. The
educational bias is reflected in the
software bundled with the machine, which
includes DR Logo. Otherwise, the
machine is functionally identical to the F1,
uses the same icon-driven utilities and is
compatible with all other machines in the
Apricot range. You can upgrade the FIE
to F1 standard with a Business Upgrade
Kit, which includes 128K RAM, MS-DOS
and the expansion slot box.

There is no doubt that ACT has a point.
After all, the BBC Model B so widely used
in education is hardly representative of the
up-and-coming technology in business
micros. But hard-pressed colleges may jib
at paying £795 for a system which does not
even include a monitor. A crucial factor
could be ACT’s success or otherwise in
persuading the BBC that it should back
more than one horse in the micro stakes,
and that Acorn’s stablemate should be
ACT.

Conclusions

® For the first-time business user the F1
represents a very safe bet. It offers a cheap
entry system with full functionality and an
extended upgrade path.

® The keyboard’s infrared communi-
cations may not be to everyone’s liking,
though you can always use the light pipes.
® As long as you are happy with the
philosophy of icons, ACT’s implemen-
tation of them cannot really be faulted.
Diehards may hanker after no-nonsense
word-driven menus.

® The compatibility of the F1 with the
whole Apricot range is a real boon, and
one well judged for the business market.

® The system is not as portable as the
main Apricot machine, and lacks extras
like the useful microscreen: it is a question
of paying your money and taking your
choice.

® The F1E is a powerful machine in its
own right which could well prove suitable
for home and educational use, but it
would probably still be worth paying the
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extra £200 for the full F1if you can. o
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MICRO TOMICRO )
FILE TRANSFER
SYSTEM

SWAP-SWAP-S

“Get your microcomputers

talking toeach other!”

SWAP allows you to transfer any programs and data between 2 computers of
different manufacture. SWAP consists of 2 floppy disks and a cable configured
for your 2 chosen computers. Any combination is available from:

IBM PC Apple (CP/M)

Sirius DEC Rainbow
Apricot ICL PC

Superbrain Rair

Televideo North Star Advantage

The price of SWAP is £158 (£135 plus VAT and postage and packing). Please
specifly your computers when ordering.

Tandy II (CP/M)
Comart Communicator
Epson QX10

ECS 4500

-dYMS=dYMS-dYMS-dUM

~SWAP-SWAP-SWAP

MERCATOR COMPUTER SYSTEMS LTD
3 Whiteladies Road, Clifton, Bristol BS8 1NU.
Telephone: (0272) 731079
Telex 44220 Comtel Ref 247

MERCAFOI

COMPUTEReSYSTEMS

® Circle No. 146

SinclairQL:

oCP/M 68K

®Hard and flo
disk drivesppy

®Extra memory

® Applications software
o0Otherhardware
products

Available soon from Quest

For details send name
and address to:

Grant McEwan, Quest International Computers,
School Lane, Chandler's Ford, Hants. SO5 3YY

® Circle No. 145
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guaranteed st delivery, backed by a full gewrs warnanty,
New for Apricot!

256K RAM CARD
EXPANDABLE TO 640K

Not just’ another ordinary RAM card, but
one that has unique expandibility. This latest
addition to our growing SimonCard range can be
used with either 64K or 256K dynamic RAM chips at the
flick of a switch, which means you will only need to use up
one precious slot in your Apricot for all your memory
requirements, since our SimonCard starts at 256K and
expands up to 640K, giving the maximum available system
memory on Apricot of 896K. To upgrade from 256K to 640K
is easy! 16 of the 64K chips are replaced by 256K chips
and and if you send your SimonCard back to us for the
upgrade we will part exchange your redundant 64K
chips for the 256K chips. Prices start at £299 for the 256K
version, MS-DOS RAM disk software available.

IBM PC & XT

RAM boards with asynchronous serial port
All boards expandable to 256K
64K + £180

128K. + £225
256K + £320

‘cppne'n&ue

Interfaces complete
4ft cable & connector

192K + £275

SIRIUS
MS-DOS RAM disc software avallable
Allboards expandable
to 384K

128K RAM £210
256K RAM £290

384K RAM £375 Graphics Interface £69

Parallel Interface £64
Serial Interface £69

& TIMEKEEPER/
M CLOCKBOARD

ZPF ) WITH BACK-UP

BATTERY £99

All of the above boards are of the highest quality
made with the very best components. They come
with comprehensive manuals for easy and safe
installation.
All prices are exclusive of VAT and postage and
packing.

64K D RAMs
CALL

GENEROUS DEALER DISCOUNTS AVAILABLE
ON ALL BOARDS

SIMON COMPUTERS LTD

28 Lower Addiscombe Road,
Croydon

Surrey CRO 6AA

England

Tel 01-680 4646

Sinon

— CARD —

DESIGNERS AND SUPPLIERS OF QUALITY
MICROCOMPUTER BOARDS

® Circle No. 147
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Your chance to win ACT’s exciting
new business micro — plus
software — in our free competition.

Rules

1. The competitionis opentoall
readers of Practical Computing
normally resident in the U.K., except
for employees of Business Press
International Ltd or Applied
Computing Techniques (Holdings)
plc, or their families.

2. Eachentry must be writtenin ink
on the official entry form printed
here. Only one entry per person is
permitted.

3. Completed entry forms should be
posted to the address shown on the
entry form to arrive not later than
November 30, 1984. Envelopes must
be clearly marked "SPOT THE
MICRO COMPETITION" in the top
left-hand corner.

4. The Editorof Practical Computing
is the sole judge of the competition.

No correspondence can be entered
Into regarding the result of the
competition and it is a condition of
entry that the judge’s decision is
final.

5. The winner will be notified by post
and theresultof the competition
announced in the first available
issue of Practical Computing. The
winning entry will be reproduced,
and other entries may be reproduced
wlithout payment.

6.The prize is an ACT Apricot F1
system with colour monitor, printer,
mouse, integral modem and
software. No cash substitute will be
offered.

7. The prize will be awarded to the
individual named on the winning
entry form.

\\\\\\\\\\\\\\\\\

-

o
—_—

Win an

THE NEW Apricot Fl business computer is reviewed in this issue
on page 86. It offers a full 256K RAM, 720K floppy disc,
cordless infrared keyboard, colour monitor, printer, integral
modem and cordless mouse. The prize has been generously
donated by ACT plc, and includes ACT Diary, ACT Sketch and
the three business application packages Supercalc, Superwriter
and Superplanner.

The Apricot Fl is also designed to be a top-of-the-range
educational system, and would of course be suitable for home
professional computing.

The winning entry to our Spot the Micro competition will be
the one which, in the judge’s opinion, answers all the questions
correctly and provides the most original and witty suggestions to
the tie-breaker problems, which relate to artificial intelligence,
this month's special topic. Each question has only one correct
answer. Write down the name of each machine shown in the
photos against the appropriate number.
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The £2,200 prize

@ ACT Apricot F1 withinclusive software
including Superwriter, Supercalc and
Superplanner, worth £1,144,

® 10in. colour monitor, worth £454.

® On-board modem and Micromail voucher,
worth £339.

® Printer and cable, worth £201.

® Cordless mouse, worth £109.

TOTALVALUE £2,247

The prices quoted include VAT. The software
bundle also includes ACT Diary and ACT Sketch.

PRACTICAL COMPUTING October 1984

Entry form for Practical Computing Spot
the Micro Competition

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

Answers

The micros shown in the photographs are

U e T BE.......... o SN
o S V- N S
) e S S ——— Be....... N
S = U
(o) A U SR 10 e,
Tie-breakers

1. In not more than 15 words, provide a witty or original
definition of the term “artificial intelligence”.

A02 0RO 0 A0HA00 00 08 0066 60aa0A0BAGOA0E" - AABAEAECAANREAE SO BA0ABEAA0A0 065600060000 400 60 A06AAAAAAARE 000

2. Many people believe that recursion will play a key role in
Al, soyour task for the second tie-breakeris...todevisea
second tie-breaker. Limit yourself to 30 words or less. A
sample solution might be: “A second tie-breaker for the
competition would be to design a second tie-breaker.”

Return this entry form to Practical Computing, Room
L307, Quadrant House, The Quadrant, Sutton, Surrey
SM25AS. Write “SPOT THE MICRO COMPETITION™
clearly on the top left-hand corner of the envelope.

Spot the micro!I=—

ACT Apricot F1




Special Advertisement Feature

Updatable information system

The Microx System from Bell & Howell is a microfiche
information-processing machine. You can add, annotate,
erase or replace information more easily than with a paper-
filing system. In fact, the Microx records, files, processes,
retrieves — and prints, all in a matter of minutes and can be
locked after use. The Microx records images on photo-
plastic film masters — hard wearing and easily handled in
normal light. Each master holds up 10 98 documents and a
grid reference allows easy identification. I have full details.

Microwriter plus Brother

378 on enquiry card

PAGE PLUS
Computers

The Trend 930 printer means
business

The latest addition to Trend’s successful 900 series of high-
speed printers is the 930. This versatile machine now has
even more flexibility with the addition of single or dual bin
sheet feeders. When your letters need to create the best
impression select the Executive Quality 80 characters per
second, with the daisywheel look-alike finish. For office
memos, etc, choose the Draft Mode with its quick 200 cps
speed. The 930 will handle cut sheets and multi-part
fanfold forms with ease. Contact me now for more details

of this superior WP printer. .
: P 379 on enquiry card

COMPILED BY-

LSk
Gidoire

Maple House, Heath Drive,
Walton-on-the-Hill, Surrey. KT20 7QJ
Tadworth (073781) 4139

printer £399

Microwriter have just announced another
money-saving package for readers: a
Microwriter complete with Brother HR-$§
battery or mains operated printer for only
£399. Ideal for busy professionals, the
Microwriter is a powerful, hand-held
word processor with its own memory and
text editing and communications faci-
lities, yet it takes less than an hour to learn
touse — evenif youcan't already type. Use
your Microwriter wherever you need to
work, then simply plug into the portable
HR-5 for speedy printout. Contact me
now for full details.

384 on enquiry card

The Xerox 16/8 PC the

Cut company telephone costs

Full copier features for
under £1,000

The Toshiba Copyboy will provide all the
features normally expected of more
expensive machines, but in a size suitable
for users wanting copies from 100 to 3000
per month. Copyboy has big copier fea-
tures, a straight through paper path which
virtually eliminates paper jams, full edge
to edge copying and a speed of 12 per
minute. Lion Office Equipment, the sole
UK distributor, see the Copyboy being
used by small businesses and individual
departments where speed, convenience
and confidentiality are required. Contact
me for full details.

380 on enquiry card

two-in-one micro

The Rank Xerox 16/8, by offering to you
both 8 Bit AND through 16 Bit processing,
is the two-in-one micro to meet your
business needs now — and in the future.
It can utilise all your existing 8 Bit data
and programs and all the much faster
processing 16 Bit software now becoming
more widely available. It comes with three
operating systems — CP/M®, MS-
DOS™ and CP/M86. It is the micro
designed to combat obsolescence so find
out more by contacting me now.

381 on enquiry card

Does your company use the telephone efficiently? Can you
allocate the cost of this expensive overhead to departments
or projects? You'll need more information from your
quarterly bill to answer that and Callog can help you. Callog
provides acomplete management information service with a
detailed analysis of every outgoing call. You'll see immediate
benefits in better telephone habits, more accountability and
significant savings on your bills. These savings far outweigh
the modest service fee. I have details of this simple and cost
effective method of saving your company money. Circle this

number now.

LTINS
CaLLoG)
LLLLERTNE

385 on enquiry card

The last word in dictation

The BM 550 portable dictator from Sony’s MicroWorld
range has all the features that enable easy and efficient |
dictation. This slim and sleek portable, weighing less than
seven ounces has a slide switch for one hand operation,
electronic indexing for better communication with the
secretary and the micro cassette flexibility of up to two
hours recording. Circle this number now and I’ll be happy
to send you all the details.

386 on enquiry card

v

A typewriter to remember

The latest addition from Silver Reed is the
Intelligent EX66 Electronic Memory
Typewriter. Featuring a 20 character,
liquid crystal display, a 32 character key
buffer and 2-line 512 character correcting
memory, it makes the typist’s job so much
easier. Simultaneous text typing and
storage are possible, thanks to a built-in
8K text/phase/format memory that can
be expanded by another 8K to a maximum
of 16K. Upgradability is further enhanced
by the optional interface. In the automatic
printing mode bi-directional printing is
standard and 10 make your secretary even
happier, it comes with a host of
sophisticated hardcopy and editing
features. A super machine, let me send you

full details. 382 on enquiry card

Westra Spacemaker
adjustable swivel vdu arm

As the VDU screen becomes an essential
part of the office, the Westra Spacemaker
enables the VDU to be positioned off the
desk when not in use saving valuable
working surface yet allowing it to swivel
over the deskiop when required. The
screen surface has a tilt adjustment and
the height of the arm can be casily altered.
Useful also for other office equipment
items such as microfilm readers, models
are available with two screen surface sizes.
On show at the London Business Show,
Earls Court, Stand N0 265. 23-26 October.
Or circle this number for full details.

383 on enquiry card

A new range of acoustic printer

covers

Noise reduces efficiency in offices. Twinlock now introduce
a new range of five Acoustic Printer Covers and make it
possible for printers to be the work-and-time savers they
were designed to be. The flame retardant acoustic foam
lining reduces printer noise by up to 90%. A clear acrylic lid
for observation, double-hinged with gas struts for easy
access, also acts as a dust protector. A quiet, long-life fan
keeps the printer cool, and a unique two-way plug (British
Standard) caters for the fan and printer together. Twinlock
can assist you in finding the correct model for your
machine. Simply contact me. 387 on enquiry card

Shredders for computer print-out

The increasing use of word processors, printers and
computer installations means that Business Aids’
electronic Scimitar Data Shredders are in greater demand
than ever. The Compact Data 100! is ideal for the smaller
computer user; models 2001 and 2002 accept 25 sheets or
eight streams of continuous stationery, while the high-
security 2002XC converts paper into illegible2 x 1Smm
chips. Data 4001 is a wide-throated console model; the
heavy duty Data 5000 and 6000 have a 30-sheet capacity
and process up to 20 streams of print-out simultaneously.
Contact me now.

388 on enquiry card
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THE PSION integrated software saga seems
to have been going almost as long as that
of the QL with which it is now bundled.
The most recent incarnation of the four
standard packages of word processor,
spreadsheet, graphics and database is as
Xchange, available for serious machines
including the IBM PC, Apricot and Sirius.
Later releases will be for the Macintosh
and Rainbow among others. The
minimum hardware requirements are
256K RAM and 320K disc capacity.

The integrated system costs £495 and
separate programs cost £175, except for
the database, Archive, which is £250. Any
combination of packages may be used
together, and the total integrated suite
may be built up module by module
without any further adaptation.

Different

The integrated approach adopted by
Psion is different from that of either Lotus
with Symphony or Ashton-Tate’s
Framework. Both Symphony and
Framework start from one particular
application — spreadsheet in the one case,
database in the other — and extend its
facilities to include the other applications.
This provides a strong kind of integration:
the exchange of information is readily
achieved, and all command functions are
necessarily unified. A disadvantage of
such an approach is that applications are
forced into the same mould as that of the
original application. For example,
Symphony is noticeably an extended
spreadsheet in its basic philosophy.

Psion has opted for quite a different
route. The four programs each function
happily as stand-alone packages, but share
a basic integration of commands and data.
Transfer of data between applications is
less fluent than in the unitary programs
like Framework, since it is necessary to
return to the main menu in order to
exchange data.

The same menu controls the way in
which up to eight tasks can be held as
background programs, and selects the
main foreground task. Data is held for all
the tasks while the machine is powered up.
Exchange of data between applications is
effected simply by using the Xchange
command to highlight the origin and
destination of information from the list of
current tasks. A print-spooling facility will
be available in the final releases, which
will allow a limited kind of concurrency.

Improvement

The programs themselves are almost
identical in appearance to those reviewed
on the QL in last month’s Practical
Computing, except that the use of colour
is more imaginative, though this varies
from machine to machine. The most
notable difference, apart from the main
menu which handles the various
application tasks, is the overall speed
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XCHANGE

Originally bundled in with the QL, Psion’s integrated
software suite is now available for other established
16-bit micros. Glyn Moody reports.

improvement. A virtual-memory system is
used throughout. Unfortunately Quill, the
word processor, is still too slow for serious.
use. The same problems found on the QL,
such as the slow backspace deletion, also
dog Xchange. Quill does, however, now
offer a mail-merge facility. The graphics
package still looks the most impressive
and boasts a new display format: a three-
dimensional bar graph. This additional
facility will be available for the QL
through QLUB.

One important new feature is the Task
Sequencing Language, TSL, which lets
you mimic keystrokes by key codes. For
example Carriage Return is represented by
cr and function keys by f1, f2, etc. Single
letters preceded by an ampersand are
equivalent to special commands. So &d
followed by text displays the text on the
input line. Unfortunately this facility is.
poorly documented, so it is hard to judge
how useful it will be in practice. Psion
claims that it will allow Xchange to be set
up with a user-friendly front end for less
experienced computer users.

The manuals themselves are novel.
Psion commissioned a team of industrial
designers to rethink the manual concept,
and they came up with a flip-over ring
binder packaged in a plastic casing which
also doubles as a disc container. Its small
footprint lends itself to desk-top use.

As with the QL, users have the option of
paying an additional sum for a hot-line
support service aad all upgrades of the

programs. Psion is charging 15 percent of
the retail price for this service.

In many ways the earlier launch of the
QL bundled software gave a slightly
misleading impression of the Psion
packages. The full-blown Xchange
programs, freed from the constraints of
the QL’s limited RAM and slow
Microdrives, emerge as a far more
successfully integrated and balanced
applications suite.

Conclusions

® Xchange represents a very good
integrated business system for the lower
end of the market. For £495 you are
getting four usable programs that offer all
the main facilities, as well as the possibility
of a gradual upgrade path.

@ Quill lets the suite down, and in its
present form should not be regarded as
comparable with other standard word-
processing packages.

® The integration is sensibly imple-
mented, and should suffice for most
purposes. In particular, executives and
professionals will find it meets their needs
and is relatively easy to use.

® While Xchange lacks the superficial
sophistication of the modish Symphony
and Framework, its more down-to-earth
approach has the advantage of simplicity
and flexibility.

@ Psion can be reached on 01-723 9408. [J)

Xchange’s manuals are smartly packaged in free-standing plastic cases.
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Polyglot
programming

The BBC Micro is well endowed with alternative programming languages to
replace its Basic mother tongue. Clive Grace has been trying them out.

FROM ITS earliest days the BBC Micro has
been blessed with a large selection of
available languages. Disc or cassette
implementations are often available, but
-the neatest way of getting a new language
on to the machine is by slotting in a new
sideways ROM chip. It then becomes a
simple matter to switch out Basic in favour
of the language of your choice.

At present there are two main producers
of quality languages for the BBC machine.
Acornsoft has built up a reputation for
commissioning good programmers, and
Acornsoft languages have maintained a
consistently high standard for resilient
implementations. HCCS Associates is
smaller, but has made dramatic advances
in software. It was the first firm to market
Forth and Pascal on ROM, and its
packaging and documentation is generally
excellent, if spartan.

Forth is well suited to microcomputer
implementations, and nearly every
machine now available has a version of

VaYaXaXaXaXa

(SETQ
NICE!
IT! GO!

Evaluate
«'¢CIS! IT!
«+«(DOES!
«¢«DOES! IT! EAT!
«¢«(DOES! IT CACHE!
«¢ ., HAMSTER

Error number 9

Arg HAMSTER

Arg NICE-ANIMALS
Arg NICE-ANIMALS
Arg NIL

Evaluate

this powerful and maturing language.
There are currently three versions for the
BBC: HCCS, Acornsoft and a new release
of Split-Forth which has yet to prove its
weight in a competitive market.

Fast execution

Forth is a stack-orientated language
which is semi-compiled into a threaded
interpretative code. A typical Forth
program — see listing 1 — takes on the form
of a screen, typically of 1K. Any number
of screens can be incorporated. Forth
executes extremely fast and the code is
very compact, making it excellent for
control purposes. Its stacks and reverse-
Polish notation make it ideal for fast
mathematical and robotics applications.

HCCS Forth was the first ROM-based
version on the market. It eschews
innovations, adhering closely to the Forth
’79 standard. It has been around long
enough for any bugs to have been elimin-

LISP

Copyright (c> Acornsoft 1982
Copyright <c> Owl Computers 1979

NICE-ANIMALS
AND!
BAAAH? SHEEP
ACORNS?
GOODIES
KEWNEY )

CubDDLY?
LAMB)

SQUIRREL)

RE-ANIMALS_

Acomsotft’s Lisp is derived from the MAC Lisp standard.
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ated, and it is augmented by an excellent
manual with a number of example screens,
including vital utilities such as a 6502
assembler.

There are plans for an enhanced 16K
ROM with the assembler built in and with
the possibility of generating overlay files,
allowing a huge increase in the amount of
Forth code which can be accommodated.
The excellent, error-free manual is written
in a straightforward style, and offers the
new user a wealth of relevant information.
HCCS Forth has attracted a large user
base at under £35.

Acornsoft Forth is quite different.
Instead of embracing either Fig-Forth or
the *79 standard, it is a hybrid of the two.
Because of Forth’s ability to define new
words in its vocabulary, the programmer
can define the differing commands and
effectively merge the two standards. All in
all the result is a very good version, incor-
porating the best of both standards.

The original idea was to release Forth
on tape and disc, and follow it up fairly
shortly with a ROM version. But a
shortage of chips has led to the ROM
version being delayed. Acornsoft says that
the ROM version will be available when
the chips are ready and the compiler is
completely bug-free.

The manual is sold separately and costs
£7.50. It covers all releases and serves as a
source reference for many versions of
Forth. In-depth explanations are supplied
for every Forth word.

Computaphile’s Split-Forth is the latest
version of the language. It is a ROM-based
compiler which follows the Fig-Forth
standard. A disc drive is needed to hold
various overlay files and an extended
library of words for more advanced
purposes.

Split-Forth’s major virtue is its ability to
generate stand-alone code which can be
executed without the compiler being
present. Split-Forth is a great deal more
fragile than other versions; to weigh
against its obvious advantages it has a
propensity to crash for reasons which
can often be obscure to all but the most
experienced programmers.
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Pascal is a language which has found
firm support among educational, sci-
entific and mathematical users. It is a
direct descendant of older Algol-based
languages. The main feature of Pascal is
its structure: good programming habits
are enforced from the beginning, and
from the start users must have a fairly
good idea of how their program is going to
look in its finished form.

Acornsoft has a teaching version called
S-Pascal which incorporates an editor,
compiler and debugger in one program. It
is only available on tape and disc, and can
generate stand-alone code. It is not
possible to relocate S-Pascal programs,
as the language incorporates a run-time
system which allows the object code to be
run on any BBC machine.

There are a lot of advantages to having a
teaching version of a language. The limi-
tation is the diminutive 3.5K allowed for
programs, but in the learning stages there
is little likelihood of huge programs being
generated. In keeping with Pascal’s
original intentions it stresses the im-
portance of the structured approach in
many applications.

Pascal-T from NCCS is another subset
which is cut down from larger compilers.
Unlike S-Pascal it resides in ROM, so
much larger programs are possible. Even
though it is a subset it is capable of
handling very complex routines and has
many good features such as visible
compilation and comprehensive error
checking.

Comprehensive

A Forth compiler is incorporated into
the nucleus of Pascal-T, but unlike S-
Pascal it requires the presence of the
compiler in order to execute any code. It is
far more comprehensive than Acornsoft’s
implementation and allows more involved
programs to be written — but then itis a
good deal more expensive at £59, com-

Software review=—=

Microtext is used for designing expert systems.

Disc Cassette
Multi-Forth 83 — —
Forth £19.90* £16.85*
Forth 2.5 — —
Split-Forth — -
Pascal-T — —
S-Pascal £19.90 £16.85
Lisp £19.90* £16.85*
BCPL — —
Microtext £19.90 £16.85
Peeko-Computer — £9.95
Turtle Graphics £19.90 £16.85
XCal — —
Logo-Forth — —

Suppliers

ROM

£40
N/A
£34.72
£23.50
£59
N/A
£99.65

£65
£55

*Manual for these products costs £7.50 extra.

DFS
required?
No
No
No
Yes
Yes
No
No
Yes
No
No
No
Yes
No

Acornsoft, Betjeman House, 104 Hills Road, Cambridge CB2 1LQ
HCCS, 575-583 Durham Road, Engine Lane, Low Fell, Gateshead, Tyne & Wear
Computaphile, 103 Woodchester, Yate, Bristol BS17 4TX
Skywave Software, 73 Curzon Road, Boscombe, Bournemouth BH1 4PW

Supplier

Skywave
Acornsoft
HCCS
Computaphile
HCCS
Acornsoft
Acornsoft
Acornsoft
Acornsoft
Acornsoft
Acornsoft
HCCS
HCCS
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pared with less than £20 for the Acornsoft
software.

Acornsoft Lisp is an interpreted version
of MAC Lisp, one of several Lisp
standards. Lisp is used heavily in arti-
ficial intelligence research — see Chris
Bidmead’s article on page 128 of this issue
— and for writing text editors because of
its ability to manipulate words and strings
of data.

Lisp’s major feature is that it can treat a
symbol or word table in a manner which
allows attributes to be assigned to it. Other
languages normally give control only over
a string of characters as it stands in
relation to the rest of the program as either
alphanumeric or numeric data. By
contrast, Lisp is capable of linking several
attributes to any section of any stream of
data and treat it with many different
approaches.

A single data definition becomes redun-
dant, and it becomes possible to perform

(continued on next page)
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Microtext requires no prior programming knowledge.

(continued from previous page)

fast processing functions like com-
parisons, something that Lisp handles
very efficiently. A simple question-and-
answer session can be set up with relative
ease, with the advantage that in Lisp the
program has the ability to analyse data
and make decisions which in some circles
are considered intelligent.

Although Acornsoft Lisp will not let
your computer think for itself, it will give
an excellent introduction to the heady
world of Al and encourages the user to
think laterally as well as logically. After
using Acornsoft Lisp it became all too
clear that AI machines need a great deal of
on-line storage.

The BBC Micro can hardly be said to be
generous with its memory, so for those
wishing to develop large interactive Lisp
programs the soon-to-be-released ROM
version will probably represent a major
improvement over the disc and cassette
versions now on offer. Even then, only
30K of code can be written in mode 7, but
it will work with the 6502 second pro-
cessors which will give the BBC Micro as
much memory as an eight-bit processor
can page at one time, 64K in all. That is at
least approaching the size of a reasonable
Lisp program.

C Forerunner

The most expensive of all the languages
available on the BBC is BCPL. This
language is intended exclusively for
writing compilers and operating systems in
scientific and technical fields, and is a
forerunner of the much talked-about C
language.

BCPL has many advantages over other
languages — even C — in that the code is
very portable, it is not operating system
specific, and once BCPL has been
installed, code written on one machine will
be similar to another. Unlike C, BCPL
does not need an operating system like
Unix to realise its power. Although it is a
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harder language to learn than many, it
confers advantages otherwise available
only in the realms of assembler.

The Acornsoft BCPL package comes
with a disc consisting of no less than two
editors, a debugging tool, many utilities, a
stack examiner and a host of other goodies
which are standard on all BCPL systems.
A ROM is included which contains a
command-level dictionary and a house-
keeping tool.

The documentation is very good, in
typical Acornsoft style, although the order
of the manual is somewhat jumbled. A
disc drive — or better still two — is
essential, as BCPL is based around files
and requires the use of an editor and a
whole host of utilities which would make
cassette development tediously slow if not
impossible.

BCPL can only be considered a
language for the very serious-minded. It
takes a lot of understanding before you
can use it to the full, and it is by no means
the friendliest of languages. There are
inherent similarities between BCPL and
C, but BCPL is a technical language with
all the requirements of a modern and
powerful development tool.

The Peeko-Computer introduces the programmer to assembler.

The many educational users of the BBC
Micro are still waiting for an Acornsoft
version of Logo. Meanwhile, HCCS has
produced a limited subset of Logo on
ROM, which it calls Logo-Forth. Though
the influence of Seymore Papert is
acknowledged, its resemblance to full
Logo is only fleeting.

The HCCS approach is unusual in that
it uses the stack orientation of Forth and
its compiler to perform the logic involved
to move a turtle around the screen. A
Pascal editor included in the package is

10  prosram fibonacci (output);

20 wvar rom : intesers;

20 function fib(x:inteser):integer:;
40 begin

S0 if x <=

LOQ then fib i= 1

70 else fib 1= fib(x~-2)+fib(x-1)
380 end;

90

100 besin

110 for m:=0 to 20 do

120 besin
120 n:=fib(m)

140 write ( ‘Fib( * »ms ‘) is * )3
150 writeln(n)

160 end

170 end.

Listing 1. An S-Pascal listing.

Forth Vz.5
EDITOR OK
[
SR # 2

O ( Demonstration Forth Screen )

1 FORTH DEFINITIONS DECIMAL _

2 ' CIRCLE ( CIRCLE I have definped as a command )
2 5 MOLDE ( Go into MODE S )

4 5 EMIT ( EMIT is the same as VIU in BASIC )
5 280 -850 DI 125 -122 ( set urp Plottins routine )

ADD O JJ* 1 1 %

7 + 100 / = AND GCOL 4% ( Leoaical AND the Colours )

220 + 5 % I o122 +

7 o FLOT ( Piot Circles )

10 LOOF ( Rereat )

11 LooF ( Ends defipition )

12 -5 ( Call up next screen )

1%

14 ]

15 ( Simely TypPing in ‘CIRCLE’ will execute )

Qk

Listing 2. A typical Forth screen, which can be Incorporated Into larger programs.
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ARARCORNSOFT

Acornsoft’s Turtle Graphics package can produce a few of the simpler drawing routines in Logo.

adequate and takes little time to learn.

As'in Forth, typing in VList will list all
the words defined in the language,
including those defined by the user. This is
where Forth’s ability to define new words
and commands comes in very useful in the
world of Logo. For instance

TEACH BOX: teaches the computer to
draw a box

4 TIMES: set up loop

300 FORWARD: move 300 pixels forward

90 RIGHT: turn 90 degrees

DONE?: tests for loop No — Retry

END: Yes — then End.

will teach the computer how to draw a

square box of 300 pixels each side. Any

subsequent reference to Box then draws a

square at any specified graphics origin.

Recursive programming then allows the

Box command to be used to draw complex

geometrical shapes, a theme central to the

idiom of Logo.

Acornsoft is also planning a Turtle
Graphics package, pending the appear-
ance of a full Logo. It is capable of only a
few of the simpler drawing routines in
Logo, and will just about fit into the
Acorn Electron as well. The manual is thin
but well written, and includes adequate
examples and screen illustrations.

The package proved cumbersome to use
for a long time. But simple examples like
changing colours at will and moving
Home to any part of the screen were easy
to set up. This immediacy is primarily due
to the series of menus used for editing and
writing programs.

Adequate information is given on how
to use addition, subtraction and other
basic mathematical concepts to highlight
the geometry involved. The programs may
be listed ‘and sent to a printer. Screen
dumps are also possible, though separate
software is required to make them.

Different screen modes affect the
amount of code you can accommodate,
but most programs load and run in any
screen mode. When memory has been used
up, the abrupt ‘‘Not got enough memory”’
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message is given, but you have to write
some fairly complex routines before this
happens.

Microtext’s intended purpose is the
design of expert systems. Users with little
or no programming knowledge can use it
to set up either information-retrieval
systems or question-and-answer sessions.
It has been used effectively in staff-
selection applications, and some
companies include Microtext sessions as
part of their induction process.

Acornsoft’s Microtext bears a striking
similarity to Pilot, which has appeared on
the Apple, Atari and Commodore
machines. It works in the Forth-like style
of generating screens for the user. But
whereas Forth relies on programming lines
or blocks arranged into a screen, Micro-
text uses the screen as a sketch-pad on
which to display information. The
displays made possible in mode 7 are
stunning, and make good use of the
colourful teletext characters.

There are a host of graphics commands,
and using Microtext proved delightfully
simple. It is ideal for teachers without any
previous programming knowledge who
wish to set up question-and-answer

LV
rdch( @ '><>
stmt near until
LODA#1
LOX#h
JSRV(V, 0>
LDY#A
JSRsave
LDA#1
LDxX#h
STAr
STXr+1

LDY#A+1
JSR1load
SEC
SBCr
BEGP*%+4
LDA#25S

CMP#25S
BEQPX%Z+5
JMPLCV)

LCVD
RTS

6502 assembler.

sessions. Microtext will run on Econet, so
it should be popular with schools and
colleges.

In a similar vein is the ROM version of
XCal from HCCS. The intention is not to
set up an expert system but to create
question-and-answer sessions via copious
use of screens. Although the methodology
of XCal is different from that of Micro-
text, the end result is the same: it is aimed
squarely at teachers who want to create a
learning environment with the computer.

You specify whether the screen is to be a
graph, a histogram, a text screen or a
question-and-answer screen. XCal is
heavily file orientated and pulls most of
the overlay files from the system disc.

Two disc drives are essential: one is
needed to support run-time programs
while the other holds the user programs. A
version with all the necessary programs on
one disc is promised.

The documentation assumes only that
you are able to switch the machine on and
starts from there. Though the manual is
very thin, all the necessary information is
given — or if not, a suitable reference to
the user guide is made. Everything is menu
driven, which makes XCal easy to use.

The Peeko-Computer is something
between a language and a teaching aid. It
introduces the programmer to assembler
in a way which shows plainly how registers
are altered, and how data can be stored on
stacks and an accumulator. Knowledge
gained on Peeko can equally be used quite
effectively on full-blown assembler
programs.

Peeko-Computer operates using
simplified 6502 op codes selected from a
command table. The complete 6502
instruction set is supported, but only 10
instructions can be used at once and
programs are limited to 80 bytes.

Users learn what each instruction repre-
sents by selecting what they require. Each
byte can be single-stepped for debugging.
At a price of only £9.95, Peeko-Computer
represents good value for money. |
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BBC keyword

search utility

Mark Callaway’s machine-code utility for the BBC Micro will search any Basic
program for a specified variable, string or command, and report the line numbers

TO SAVE MEMORY and improve per-
formance, Basic programs are sorted in
memory in a compressed or tokenised
form. Basic keywords such as Print are
stored as single-byte tokens. Line numbers
are stored using a complicated three-byte
code. If you want to find any lines in your
program which say, for example, Goto
1020 you have to scan through the
computer’s memory looking for the Goto
token followed by the coded form of 1020.

When you ask the Find program to find |

at which it occurs.

all occurrences of Goto 1020 it has to work
out the tokenised form of Goto 1020. It
then finds where the tokens occur in
memory and prints out the line numbers.

However, converting a line of Basic into
its tokenised form is very difficult. Acorn
says that there is no simple routine in the
Basic ROM that could be used by a Find
program. To get round this problem the
Find utility puts the required variable into a
dummy line and lets the Basic ROM
tokenise it in the normal way.

For example, if you wanted to find the
tokens for Goto 1020 you would enter a
dummy: line

1 GOTO 1020

or use some other line number not used by
your program. BBC Basic then tokenises
the Goto 1020 and puts it into memory.
You can then see how it is tokenised by
looking at the computer’s memory where
the dummy line 1 is stored.

The Find program is called using the

1OREM FIND Command for the BEC M
icro with 0S 1.9 or better.
20REM Coovright (C) 1984 Mark Ca

11lawav

30REM Thanks to Alan (Sheen) Sto
kes

A40REM

S0start=%4000:REM Start of Machi
ne Code

GUOSWRCH=&FFEE

700SBYTE=%FFF4

BOOSWORD=%FFF 1

10000inter2=%70: REM points to a 1
ine of Basic

110pointer3=%72:REM =
splacement

130pointer=474:REM points to a li
ne of Basic, in part 2, the line of
text we are searching for.

140pointerP4=%76:REM points to th
e inserted text (=pointer+4)

180bufferpointer=478

190

200FORPASS=0TO3STEP3

210P%=start

220(0PT PASS

230\ The routine is called by =LI
NE followed bv the text to be searc
hed for.

240\ With the addition of a line
number, this text is then made into
250\ inserted into the program.

260CMP#1 \ entered by #LINE ?

270BEQ ok

280RTS

290

300. ak

3108TX

3205TY

330

340\ check that the input is no 1
onger than 15 characters

3S0LDA#13

360LDY#0

370.check CMP (buffercointer),Y

380BEQ foundend

3901INY

4003MP check

410

411. foundend CRY#15

oointer2+di

bufferpointer
bufferpointer+1

412BCC nottoolong
413
414LDY#15
415LDA#13
4165TA (bufferpointer),Y
417
419.nottoolong
420LDA%IC \ %1C,
of PAGE
430STA pointer
440LDAS LD
450STA oointer+1 \ points to the
first line of BASIC
460
470\ search for a line number whi
ch is not used by the program
480L.DARO
490STA lineno
SQ0STA lineno+1
310
520.search
S30LDY#2 \ is the line number sto
red in lineno’ used by the program
S40LDA (pointer).VY
SSO0CMF 1 ineno
S60BNE foundone
S570DEY
SB8OLDA
3F0CHF
S0OBNE
&10
&20INC
numoer
&30BNE T1
G640INC lineno+1
650.TL LDY#3
&60LDA (pointer) .Y
&70CLC
&80ADC
&905TA
700BCC
719INC
720J19F
730
740. foundone
750LDA#LS
760LDX#1
T770LDY#G
780JSR OSBYTE \ clear kevboard bu
ffer

1D store a copv

{(painter) .Y
lineno+1i
foundone

lineno \ trv another iine

pointer
pointer
search
pointer+1
search

790

B800LDA#21

B810JSR OSWRCH \ switch screen dri
ver of+

820

830L0A lineno

B840STA bin

850LDA lineno+1

B860STA bin+1

870J5Kk BINtoDEC \ get unused line
no in decimal

880

890JSK insertlinenoc \ put line no
into input buffer

00

F10LDY #O

920.L00PS LDA (bufferpointer).Y

Q3I0STY tempy

FAOPHA

FSOTAY

F60LDAK138

F70LDXHO

980JSR OSBYTE \ put line of text
into kevboard buffer

1000PLA

1010LDY ‘tempy

1020 INY

1030CHMP# 1S

1040BNE LOOPS

105G

10BOLDX#O

1990.L00F&6 LDY message2,X

1100TXA

1110FPHA

1120TYA

1130PHA

1140LDAK 138

11S0LDX#O

1160JSR OSBYTE \ put a CALLpart2 {
nto kevboard buffer

1180PLA

1190TAY

1200PLA

1210TAX

12201INX

1230CPX#10

1240BNE LOOP&

1250RTS

1 280N\ 9090433093 3 3 R332 R AR RN RN
E2 22 X 22 2828 3
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# Line command. For example, to find all
occurrences of Rem you would type

* LINE REM

The utility only notices the first 15
characters of any string you ask it to search
for.

Accessing Find

When you type * Line followed by a
string, the operating system jumps to the
location stored in &200 and &201. The
accumulator then contains 1, and the X or
low-byte register and Y or high-byte
register point to the memory location where
the string is stored. This is how the Find
utility is accessed, and it will be clear what
lines 260 to 320 do.

The BBC Micro has a type-ahead buffer
which can store the result of up to 31 keys
being pressed. Consequently, Find only
works with strings less than 16 characters
long; the other 16 characters are used by the
line number and the Call command. Lines
340 to 400 see if the string is longer than 15
characters. If it is, a Carriage Return is
added after the 15th character and the
others are ignored.

Basic programs are stored in memory
starting at Page. A copy of Page is stored in
locations & 1C and &1D. Each line is stored
1in the following way:

Byte 1 is set to 13.

Byte 2 contains the line number Div256.

Byte 3 contains the line number Mod256.

Byte 4 contains the line length, including
these first four bytes

Byte 5 is the first of the Basic tokens.

Bytes 2 and 3 are used by the routine that

searches for the dummy line number. Byte

4 is often used by Find to discover the

number of the next line of Basic.

Lines 420 to 720 find the dummy line
number and store it in variable lineno, with
its position in memory stored in variable
Pointer. Lines 830 to 890 then enter the line
number into the keyboard buffer.

Next, the routine copies the string of
characters being searched for into the
keyboard buffer. Lines 1080 to 1240 then
insert a Call command into the buffer. This
Call is needed to start the second part of the
program.

If you type

*LINE GOTO 1020

the first part of the Find program puts the
characters

1 GOTO 1020
into the keyboard buffer, followed by

CALL 12345
You never see these characters on the screen
because lines 800 and 810 disable the VDU.

By the time the computer reaches the
second part of the program, line 1 has been
converted into tokens and stored in

Programming=——

memory at the location stored in Pointer.
The program then searches through
memory for occurrences of these same
tokens. First, the VDU driver is enabled
using VDU6, and lines 1300 to 1370
calculate the length of the string of tokens
you are searching for. A new pointer,
PointerP4, is created which points to these
tokens.

Each line of the program in turn is then
pointed to by Pointer2. The tokens you are
searching for will always occur at least
once, in the dummy line, but lines 1520 to
1570 suppress any report of this.

Checks

The line pointed to by Pointer2 cannot
contain the tokens you are searching for if
it is shorter than the string of tokens. Lines
1590 to 1640 check this. Now the line
pointed to by Pointer2 is searched for the
tokens. It will be searched many times.
Firstly, the first and second tokens are
checked, then the second and third, and so
on, as shown in figure 1. If tokens are being
searched for, the search continues until the
final tokens of the line have been checked
or the required tokens are found.

If the tokens are found, the line number
where they occur is printed out by lines
1860 to 1920. Pointer2 then moves to the

(continued on next page)

1270.part2 LDA#S

1280J5R OSWRCH \ switch the VOU dr
1ver back on.

1290

1300LDY#4 \ find number of charact
ers in search strino

1310.T4 LDA «pointer) .Y

13Z0INY

1330CMP#1Z

1Z40BNE T4

1359TvA

i360SBCH#S

13705TA nochars

L2840

1390L.DA pointer \ pointerF4 points
to the text 1nsert by partl. the t
ext we are searching for.

1800CLE

i410ADCHA

1420STA pointerF4

14Z0LDA pointer+l

1 440ADTH

1450STA pointerP4+1

14&80

1470LDA%IC

14805TA pointer2

1490LDA%ID

1S008TA pointer2+1 \ POINTER2 will
sctan through the lines of the prog
ram

1510

1S520.searchline LDA pointer?
this line the line we inserted 7
1530CMP pointer

1S40BNE notit

1550LDA pointer2+1{

1560CMF pointer+1

IS70BER nextline

1580

1590.notit LDY#3 \ is the text we
are searching for longer than this
line

1600OLDA (pointer2) .Y

1610SEC

1620SBC#4

1630CHMP nochars

1640BCC nextline

1650

1660

1670CLE \ pointerI points to the t

is

ext of the line we are searching.
1680LDA pointer2 it is incremented
as we look for matches at differen
t places along the line.
1690ADCH4
17005TA pointer3
1710LDA pointer2+1
1720ADCHO
17305TA pointer3+|
1740
1750L.DA#4
17608TA disp
1770
i780.T7 LDY#0 \ compare the two li
nes character by character
1790.compare LDA (pointerF4),Y
1800CHP (pointer3),Y
18108NE nextdisp
18201 NY
1830CFY
1840BNE
1850
1860LDY#1 \ found 1t!
1870LDA (pointer2),Y
1BBOSTA bin+l
1890 1INY
1900LDA
1710STA
1920J5R
1930IMF
1940
1959
1960.nextdisp \ increment pointer3
and disp so a different part of th
e 1ine
i970INC disp
19801 NC
1 990BNE
ZOOOINC
2010.79
2Q20LDA
ZOTOSEC
20405BC
2US0CHF
2060BCS
2070REG
20840
2090.nextline LDY#3
2100L.DA pointer2) . v
Zt1ocLc

nochars
compare

{pointer2).,Y
bin

printno
nextline

\ tan be checked
pointer

T

polnter 3+l

LDY#3

\pnointer2) .y

nochars
disp

T7

T7

2120ADC pointer2 \ pointer2 moves
to the next line

21305TA pointer2

2140BCC Té

2150INC pointerz+1

2160
2i70.T6
rogram 7
2180LDY#1

2190LDA (pointer2: .Y

2200CMP#255

221 0BNE searchline

2220

2230LDA lineno \ delete line that
was inserted bv passt

22408TA bin

2250LDA 1ineno+!l

2260STA bin+t

2270JSR BINtoDEC

2280

2290LDAR21

2300J5R DSWRCH \ switch screen dri
ver off

2310

2320JSR insertlineno <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>