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E ARE THE TOP GUN IN MONITORS,
DISK DRIVES AND PRINTERS.

ND THAT MAKES US A MUST.

When you consider that
the Samsung Corporation Is one
of the world's leaders in the field
of aviation, involved in the
electronics and communications
for aviland military aircraft, then
the quality of their computers
speak for themselves,

George Brown-Amust
through its network of dealers,
distributes a complete range of
computer hardware, supported
by the worldwide service and
parts back-up of Samsung. Fully
warranted Samsung monitors
and computers are made to the
highest standaras of technical
sophistication.

Samsung monochrome
monitors have become the
benchmark in Australian

GBA 007

computing, with their
revolutionary flat, anti-glare
screens. Just released is a range
of compatible colour monitors
including the new SC452C.

The Amust DTI30 dot
matrix printer, manufactured by
one of Japan’s largest printer
manufacturers Is today, a 35 cps,
near letter quality printer with
unsurpassed print resolution and
full IBM graphics compatibility.

Chinon disk drives are
manufactured by one of Japan's
largest manufacturers of disk

GEORGE BROWN -

dnives and are regarded as
having just about the quietest
360K and |.2 megabyte floppy
dnves available,

For more information
regarding Samsung's range of
computer products, contact:

Sally MacFarlane

George Brown - Amust

174 Parramatta Road
CAMPERDOWN, N.SW. 2050
(02) 519 5855

Denis Gallagher

George Brown - Amust
350 South Road
MOORABBIN, VIC. 3189
(03) 555 3644
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AMUST PTY. LTD.

THE COMPUTER & COMMUNICATIONS DIVI® N 1JF THE CEC'RGE BROWN GROUP
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SAMSUNG ® Anti-glare screen

FLAT SCREEN * SuitsIBM, Apple and popular brands

® Amber, green and paper white colours
M ONITOR ® Integral tilt and swivel base
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SAMSUNG * !4inch CGA compatible
SC452¢C ® Tilt and swivel base
COLOUR ® Multi text display switch

* Modern cabinet design

MONITOR . Australia’s lowest priced CGA monitor
& 7/4
AMUST
-y DT130
o p PRINTER

® IBM graphics compatible

® 135 characters per second

® Hardware selectable NLQ

® Unigue square pin head

® Push tractor and friction feed
® 2K buffer expandable ro 4K

CHINON
FZ-502/FZ-506
DISK DRIVES
. ¢ Compatible with IBM AT and X T machines
* 360K and 1.2 meg models available
¢ Colour co-ordinated fasciapanels
® Japanese qualicy
¢ Lowest access noise GBA 007
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19 MICRO CHANNEL ARCHITECTURE

Pat Moran reveals the secrets inside IBM's Micro
Channel Architecture and explains how, as everyone
feared, OS/2 will run faster on machines with an MCA.

35 HP DESKJET

If you've lusted after laser-quality output but had a dot-
matrix sized budget, Hewlett-Packard’s ink-jet printer
could be the answer. Derek Cohen examines the im-
pressive text and graphics the machine can produce.

46 SERVING THE SYSTEM

SQL is the common language which, in theory, will
allow all database users to share the same informa-
tion. Kathy Lang explains why such a standard is
needed and how it works.

55 REAL-WORLD RISCS

Today’s RISC microprocessors are pushing operation-
al speeds beyond the capabilities of current system
designs. ’

60 THE BEST OF BOTH WORLDS

Nick Hampshire peers down his microscope to report
on how the latest microcomputer chips combine both
analogue and digital processing on the same piece of
silicon.

75 ANALYSING YOUR RAM DISK NEEDS

RECORDER works undercover, tapping into your
PC’s interrupts to keep tabs on all disk accesses and
exactly which files are contacted each time. Then, if
you ask for it, it’s ready with a complete report on your
PC's most frequent file encounters. It's up to you to
send these files to a RAMdisk and beef up your
program organisation.

121 MULTI-SYNC MONITORS

NEC started the ball rolling and now there’s a plethora
of me-too’s in the market. What are multi-sync
monitors, who needs them and which one’s best for
you?

147 FIRST-CLASS POSTSCRIPT

It's easy to produce exciting 'aser-output graphics
from just about any microcomputer if you know how to
program in PostScript. Julian Dow provides the wiring
diagrams, listings and inside information.
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Drop in a Hypertec accelerator board and you'll be amazed
at the personality change in your IBM PC, XT or compatible. It
simply becomes a turbo-charged speed machine with astounding
performance.

And you save $thou$and$ by avoiding upgrades to more
expensive AT (or faster) machines.

Hyperace-286 and 286 Plus are our high performance
Australian designed, built and supported boards withthe
emphasis on high quality and reliability. Join thousands of happy
users already experiencing the benefits.

NEW RELEASE! For PC users wanting even faster speeds
we've added Hyperace-286 Super Plus and Hyperformance to
our range.

Hyperace-286 Super Plus is our famous Hyperace-286
Plus accelerator board now running at a lightning 12.5MHz.

Hyperformance is for the real PC aficionadol It has a unique
programmable automatic slow-down feature, adjusting its speed
when it detects speed sensitive applications and slow peripherals.
Total compatibility is assured.

A feature on all our accelerator boards is software speed
switching. Simply slow-down to PC speeds where necessary
without groping for switches or continuously re-booting.
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Number of times faster than an IBM PC each Hypertec
board runs for a given task.

HYPERACE HYPERACE HYPERFORMANCE

1BM IBM AT 286 PLUS 286 SUPER PLUS

PC B8MHz 10MHz 12.5MHz 12.5MHz  18MHz
Norton S1(v3.0) 1.00 7.70 10.10 129 1330 17.70
PCBench
Prime Sieve 1.00 3.78 5.81 7.2 7.30 9.06
Symphony
Recalc 1.00 2,78 2.96 3.55 582 7.76

Regardless of measure used and Hypertec board selected,
the speed advantages of our boards over a standard PC are
quick(lg obvious.

ur boards set the standard for speed and compatibility in
the IBM PC architecture. Needless to say, our competitors aren't
in the race!

If you're serious about requiring the absolute maximum
performance from your PC, drop in a Hypertec accelerator board.

Anything else may leave you at the starting line!

v
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Advanced Technology

Hypertec Pty Ltd., Suite 404, Henry Lawson Business Centre, Birkenhead Point, Drummoyne, NSW 2047. Telephone: (02) 8197222 Fax: (02) 8197428,




Guy Kewney and our US correspondent, Tim Bajarin,
report on the month’s micro news, including details of
the first PS/2 clone, super-fast processors from General
Electric, specifications of Apple’s troubled laptop and
significant language upgrades from Microsoft.

PS/2 clones from Tandy

and Dell

Just over a year after IBM
originally unveiled its new
generation PS/2 range,
featuring the all-singing, all-
dancing Micro Channel ar-
chitecture, the first clones
have finally appeared.

Taking line honours was
Dell Computers, which un-
veiled its System 400 (Model
50 clone) and System 500
(Model 80 clone) on April 18,
closely followed by Tandy on
April 21, with its 5000 MC
(Model 80 clone).

More important than the ar-
rival of the machines themsel-
ves was the fact that IBM is
licensing these companies to
go ahead and clone its
PS/2s. This way, IBM gets to
see the Micro Channel
market blossom (resulting in
more expansion boards and
software); it also pockets sub-
stantial royalties with every
clone gold; and it makes
more money when the less
well-heeled companies (such
as Ferranti) badge the IBM
models as their own. Who
said profitability had gone out
of the PC market?

Both the Dell and Tandy
systems are based on a
specialised Intel Micro Chan-
nel clone chip set — no sys-
tems have so far been
released that are based on
either the Western Digital or
Chips & Technologies clone
chip sets.

There has been no indica-
tion from InterTan Australia
as to the pricing and
availability of the Tandy 5000

MC (though it is expected to
be released in the US by
July), while Dell Computer
says it is still making arrange-
ments for an Australian dis-
tributor.

Stacey will live
on at Atari

A laptop Atari ST should be
available by Christmas, at a
price of under $1700  or so
Sam Tramiel assures me.

The machine is currently in
the final stages of prototyp-
ing at UK company
Perihelion, which is best
known for another Atari
project the Abag, based
on the Transputer.

Sam Tramiel spilled the
beans on ‘Stacey’, as the lap-
top is code-named, when we
met at the Hanover Fair in
March.

There really isn’'t very much
to say about it, from a design
point of view: it's an ST design
squeezed into a portable box.

The only surprise is likely to
be an alternative to the nor-
mal Atari mouse — the desig-
ners reckon that somebody
with a computer on their lap
is unlikely to find a level sur-
face to run the mouse
around on. “You might be
lucky and find somebody
wearing a tight skirt sitting
next to you on a plane,”
mused Sam Tramiel, “but
otherwise it wouldn't work.
So we're probably going to
put in a tracker ball.”

The main design problems

TANDY.......

Tandy’s PS/2 clone — it could be here by July

are based on power con-
sumption. The Motorola
68000 chip uses very little
power, but all the associated
electronics are rather greedy.
So Perihelion has taken all
the peripheral chips and has
designed one large and com-
plex, but miserly, gate array,
which replaces them.

Final details of the machine
depend on what silicon is
available next month when
first working prototypes will
be shown to the trade.

At this moment, the plan is to
have a full megabyte of
memory, a hard disk as well
as a floppy disk, and a full-
screen LCD for display. But
memory shortages mean that,
quite possibly, the first models
will be 512k machines. Also, if
memory is expensive, the
price will be kept down by

dropping the hard disk. On the
other hard, there are some
spectacular new liquid crystal
displays just coming onto the
market at around $2500 per
screen — and if these drop in
price, they may be available
as a super option.

Interestingly, Atari is now
very ciose to another new
machine, also in the 68000
family  its Unix ST.

This is described by Jack
Tramiel, owner of Atari, as
“the machine which will bring
Unix to the consumer — well,
to the personal user.”

He reckons (quite correctiy)
that there is a market for
Unix machines with people
who'd like some of the muiti-
user accounting software
that runs under Unix, but
can't afford the normal
prices. His machine, based
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on the 68030, will be cheap
— under $10,000. And it will
include the latest Unisoft ver-
sion of Unix V.

The bright idea in the pack-
age is the decision to use an
industry standard bus, called
the VME bus. The
company'’s technology boss,
R&D vp Shiraz Shivji, points
out that there are many
similarities between this bus
and IBM's new Micro Chan-
nel — but that the VME bus
has several advantages.

The advantages: there are
a very great many VME
boards doing a very great
many things, already in the
market. It is also (said
Shiraz) quite a bit faster, and
more flexible on timing.

The Atari machine won't be
the first VME-bus Unix
machine in the world, but it
will be one of the cheapest,
and it will be well-promoted if
Atari does go ahead and sell
it.

Few would argue with
Tramiel's theory that far. But
when he goes on to talk
about selling this to personal
users as a high-power alter-
native to things like the PC or
the ST or the Amiga or so
on, he's talking about testing
a concept that has been
restricted to saloon bar dis-
cussion, until now.

The question is: can an ordi-
nary, untrained user without
the support of a program-
ming department learn to use
and love Unix?

I've read a lot of learned ar-
gument about this, none of
which sounded remotely com-
prehensible. The gist of it is
that Unix is much more
powerful than DOS, and
probably more powerful than
08/2, but that this power
comes at a cost.

Most users | know find DOS
more complex than they like.
Pm not going to stick my neck
out very far, but seriously, | do
doubt that Unix is going to be-
come a fad.

Guy Kewney

Corporate online
databases now
on CD-ROM

CD-ROM is proving a more

hard disks.

rent CD standards.

times.”

Perhaps the most surprising element of Tandy’s recent
PS/2 clone launch was the bonus unveiling of a CD-
ROM-like technology that Tandy claims will allow com-
pact discs to be erased and recorded over. The new
technology will have major ramifications for the com-
pact disc and CD-ROM field, as products developed
with the technology could replace or augment such
storage devices as WORM (write once/read many
times) drives, tape-backup units and high-capacity

When released, the Tandy THOR-CD (Tandy High-In-
tensity Optical Recorder Compact Disc) audio drive will
cost “less than $700,” according to Tandy officials.
Promising a late 1989 delivery, they emphasised that
THOR-CD is an optical-storage medium that can work
transparently with disks and drives that adhere to cur-

“THOR-CD looks just like a regular CD or CD-ROM,” a
Tandy spokesman said. “It can record, play back, store
and erase music, data or video on a disk that can be
used on any CD audio or CD-ROM player.”’ The main
difference between THOR-CDs and regular CDs, he
said, is that the tracks and pits written to by the THOR-
CD laser beam can be re-written at least “a million

No longer will CD fans have to fork out masses of
money for the latest discs — they can simply pop
round to a friend’s place with their erasable CD and
record it. Likewise, they can now pirate more software
in one hit than ever before.

cost-effective medium for
massive corporate
databases than online ser-
vices. The latest release of
CD/Corporate from Lotus, for
example, contains data on
more than 12,000 publicly-
listed US companies, includ-
ing financia! statements, an-
nual reports, investment
analyst reports, stock prices
and trading data, and
abstracts from key business
publications.

Lotus picked up the rights
to CD/Corporate following its
acquisition last year of

Datext, and the product has
since been absorbed into the
Lotus One Source CD-ROM
range. While CD/Corporate
costs $US18,500 for monthly
updates, customers still find
it a more convenient option
than online searching.
Melbourne-based Dis-
ctronics, currently the worid's
third largest replicator of com-
pact discs, is preparing a
similar corporate CD-ROM
with Australian data, accord-
ing to business deveiopment
manager Peter Phillips. Dis-
ctronics (which operates two

CD plants in the US and one
in the UK as well as its Mel-
bourne facility) is'working
with clients on a corporate
CD-ROM financial database,
that will eventually be avail-
able to customers on a sub-
scription basis. While the
price has not yet been deter-
mined, it is likely to also be
“several thousand” dollars
per year.

New date set for
launch of NeXT
workstation

The computer industry’s
favourite vapourware box
Steve Jobs’ NeXT worksta-
tion  has had its proposed
launch date amended from
late 1987 to February 1988,
then March, then May, and
now mid-June is rumoured to
be the date. This follows the
arrival of several prototype
models at beta test sites and
universities recently.

NeXT founder Steve Jobs
will be accompanied at the
launch by representatives
from several major software
developers, according to
sources close to NeXT. Word
processors, spreadsheets,
graphics and databases are
believed to be ready for the
NeXT workstation, as is a
multi-processing variant of
the Unix operating system,
with a custom graphical user
interface developed by UK
company IXI.

Only the monochrome ver-
sion of the NeXT workstation
is expected to be debuted in
June, with a high-resolution
colour graphic version due
before the end of the year.
Like Apple, which Steve
Jobs co-founded before set-
ting up NeXT, the new sys-
tems will be assembled at a
highly-automated factory in
California.

Add-in converts
mouse from

serial to bus

MicroSpeed’s PDA (Pointing
Device Adaptor) is the first
PC-compatible add-in card to
allow mouse users to convert
a serial mouse to a bus
mouse, according to Timothy
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High-Performance  The Paradise AutoSwitch/  The EGA 480 AutoSwitch currently enhances the
Video For The EGA 480 card offers Jollowing software applications:

IBM Standard. superior. video
performance in graphics 640 x 480 Display Mode 132 Column Mode

and text for the IBM PC, Auto CAD 2.18 or later Symphony

XT, AT and Compatibles. CAD Vance Lotus 1-2-3 release 2
Features include: SEM 2.1 | Framework 11
® 640 x 480 Resolution entura Publisher 1.00 WordStar relea_xse .3.3
: or later. WordStar Professional
: i22cclool E:m;rTeXtPl\:ﬁ (titee Microsoft Windows release 4
of 6 40 § lrom Page Maker (Windows) Word Perfect
® Flicker free Serolli EGA Paint v2005
S icker free Scrolling Symphony
Complete EGA :
Comgat.ibili.ty {::;i V{;‘Q;i(g Ilielease 2
® AutoSwitching °
® Automatic Monitor
Detection

For a demonstration, contact your local J.I.T. Dealer, or J.I.T. Australia:

J.L.T. (AUSTRALIA) PTY. LTD.

Telephone: {03) 720 1333.



Barry, Microspeed's presi-
dent.

“Many users want a
mouse, but since they al-
ready have a modem, laser
printer or scanner in use on
their two serial ports, they
simply don't have the neces-
sary extra port,” Mr Barry ex-
plained. “We developed the
PDA to let users change
from a serial to a bus mouse
without the expense of
replacing existing equip-
ment,” he said.

Distributed by Bryte
Software Services of Syd-
ney, the Microspeed adaptor
is claimed to work in all PCs
and compatibles and can
convert Microsoft, Logitech,
and Mouse Systems mice
(and other compatible serial
mice) to a bus interface. The
PDA, priced at around $120,
will be available in a few
weeks.

Apple tries to
break windows

it will be interesting to see
how |BM reacts to Apple's
lawsuit against Microsoft and
Hewiett-Packard. Apple is
claiming that Microsoft's Win-
dows 2.03 and H-P’s New
Wave product infringe the
copyright of the Mac'’s
desktop or Finder.

When Apple first started
throwing its legal muscles
around the computer in-
dustry, Digital Research and
Microsoft gave in with littie
fight. DR agreed to change
the look of its desktop, which
means that we now have a
Gem without resizable win-
dows and without its original
‘trash can’ to delete files.
Microsoft gained a ‘licence’
from Apple for Windows
1.083, but the latest release —
version 2.03 — in Apple’s
words ‘goes beyond that
licence'.

Comparing the two ver-
sions of Windows, it's hard to
imagine that Apple is getting
upset about the only notice-
able visual differences be-
tween the two versions —
resizable windows and mov-
able icons.

Where IBM comes in, is
that Presentation Manager,

to 50 terminals.

nel bus.”

Mitac International, one of Taiwan’s largest PC
manufacturers, has unveiled its Paragon 386E model,
based around the 20MHz 80386 processor, and the
MPS1000L PS/2 Model 30 clone. Distributed locally by
Keller Automation, the new Mitac models will be offi-
cially debuted at PC '88 in Melbourne next month, ac-
cording to Keller’s national manager Nick Sikiotis.
The $11,895 Paragon 386E features 2Mbytes of RAM
(expandable onboard to 8Mbytes), SCSI adaptor,
100Mbyte 3.5in hard disk, 1.2Mbyte 5.25in floppy disk
and a socket for an optional 80387 numeric coproces-
sor. With the SCO Xenix 386 operating system, the
Paragon 386E can be used in multi-user mode with up

The $1995 MPS1000L is claimed to be superior to
IBM’s PS/2 Model 30, as it uses a faster 10MHz 8086
(compared to IBM’s 8MHz processor), and can be fitted
with VGA graphics capability (rather than MCGA).

Mitac is experimenting with emulation chip sets from
Chips & Technologies and Western Digital, and claims
that future Mitac systems will offer “complete PS/2
compatibility and support for 0S/2 and the Micro Chan-

the windowing front-end to
08S/2, is based heavily on
Windows, and | can't really
see IBM giving in to Apple. If
nothing else it certainly has a
larger legal department as
many clone-makers have ex-
perienced first hand.

So what is the fuss about?

My guess is that Apple is
clearing away barriers to its
selling Macs into the major
corporate environments. lts

connectivity deal with DEC,
announced two months ago,
could mean Macs acting as
front ends to minis and
mainframes. And Apple is
probably worried that it may
be competing with IBM’s own
machines presenting a very
similar interface under OS/2.
Hewlett-Packard is also a
mini and mainframe manufac-
turer which could build on
NewWave to produce a win-

dowing icon-based, front end
to its own large machines.
That would be the end of
Apple’s opportunities in that
market.

The whole matter smells for
a number of reasons.

Apple has always billed the
Mac as ‘the computer for the
rest of us’. But Apple’s pric-
ing of the Mac has put the
machine well above the
means of most of us. This is
no accident. Apple con-
sciously prices the Mac to be
‘a product that people aspire
to’. The machine’s interface
is wonderfully friendly, easily
customisable, and hides you
from the complexities of

DOS. But there is a fear
within Apple that the
machine wili be seen as a
toy and so be shunned by
the corporate buyers who
hold the real buying power.

Apple intends to develop its
high-quality, high-perfor-
mance profile. lts new con-
nectivity strategy — with the
acronym OASIS (Open Ar-
chitecture System Integration
Strategy) emphasises the
company’s commitment o
link in with the main connec-
tivity standards — OSl,
Token-Ring, LU6.2, DECNet
and the like. But Apple wants
it both ways. It wants an
open architecture; it wants
easy-to-use graphic inter-
faces on terminals; but it
doesn’t want anyone to get
too close to its own standard.

Appie’s chairman John
Sculley isn’t worried about
icons or windows or mice. He
believes that it is possible to
innovate and develop using
these desktop metaphors
without infringing Apple’s
copyright in its operating sys-
tem. But does he really think
Microsoft's making its win-
dows resizable will make or
break his chances with the
corporates?

Personally, | blame Digital
Research and Microsoft for
giving in so lightly in the first
place. Gem in its version 2

and 3 still looks more like a
Mac desktop than Windows
ever did. Microsoft Windows
doesn't even use icons for
most of its operations. By not
fighting Apple criginally,
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The only data management software to deliver
real Local Area Network support is

O
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\ersion 3

If you don't believe us, ask Novell or Apple.

When you want a powerful, easy to use data
management system with full network support,
there is only one program that’s got it all: the new
Q&A Version 3.

Q&A Version 3 comes with over 100
improvements. But it's uniquely comprehensive
yet affordable network support is the big bonus for
the business user. And you don’t have to take our
word for it. To quote Novell, “Q&2A Version 3 fully
utilises the record locking capabilities that LAN offer
today’s business”

Comprehensive LAN facilities built into

Q&A 3.0 include:

[ record locking support to allow multiple users

to simultaneously access the same database

O five levels of password protection to preclude
unauthorised entry into databases

O levels of protection can be set so that a user may
read or read/write records, change form designs or
change report designs

QA Version 3, first with Appleshare support
Q& A Version 3 supports the Appleshare network
including record locking of databases. Apple are
delighted — "It is very exciting 10 see PC users sharing

a Q&2A database from a Macintosh Il file server using
the AppleTalk network with our AppleShare PC
software” says Peter Friedman, Manager of Business
Systems Marketing at Apple Computer. "Qd&ZA
Version 3 is the first MS-DOS file manager to offer
such impressive record-locking support on an ‘
AppleShare network.”

Inexpensive network growth

A Q&A Network Pack allows additional users to
simultaneously operate a single copy of Q&A
from a LAN. This offers an inexpensive way of
extending Q&A throughout an organisation.
Diskless workstations are fully supported.
Installation takes a only a few minutes.

Other powerful enhancements that come
with the new Q&A Version 3 include:

O multiple file lookup capabilities

O improved file searching

O summary functions

O increased formatting flexibility

O font, laser printer and Postscript support

O advanced document search and replace,
simplified mail merge and mailing laEel abilities.

For up to the minute information and
pricing on Q&A Version 3, fill in the

coupon below, phone or fax us today.
Include a cheque for $10 and we will

include a comprehensive demonstration
disk.

Name

Company/position
Address

Postcode

Phone

pe gxeras

Send to:

PC Extras, PO Box K9, Haymarket NSW 2000
Phone: (02) 319 2155 Fax: (02) 698 9926
Melbourne: Phone: (03) 416 1422

TULDIN



Solid Software

All items are for PC XT, AT & close clones.
LOTTOCHECK ($69) 9 ]

Due to some bulk orders we have been able to ower our price. Dealers note.
We have appointed 1.S.D.(International Software Distributors: Dealer
Enquiries to .5.D. on (03) 222 2288) to distribute Lollochpck.

Includes a data-base of all past draws. With the Prizes option you select any
6 nos. or system entry (7-15), the program checks against the database,
tallying up all prizes they would have won over the history of lotto. Other
options includes Evaluate, Graph, Random.

Database options are Add, Modify, Deletc, Look, Browse and Export.
Comes with an extensive handbook on using Lottocheck, winning strategies
and math theory of LOTTO. You can try before you buy: A DEMO disk is
available for $15, refundable against purchase.

Comments from purchasers of Lottocheck:
I think you have an excellent program in Lottocheck.” J. Remess, TAS.
‘It is very encouraging to see an Australian company taking such pride in
their product.’  Peter Nicholas Pharmacy, Hermit Park, QLD.
The manual is excellent.! C.McCarty, Braddon, ACT.

New! SeeTree ($49)

Most DOS Managers are a shell that aim to isolate the PC user from all
MS/DOS commands. Yet many competent DOS users and some new PC
users don't want a shell instead of DOS. But they do want a visual map of
the directory tree from time to time. They do want to be able to delete and
copy selected files in bulk. SeeTree displays a visual map of both, your
disks (multiple) directory (ie. Tree diagram) and space taken by each
directory (ie. bar chart). Users can easily select from the trees, a new

currenl directory, then return to DOS, or stay a while and delete or copy bulk
files. Corporate licences are available.

Newl PCLaser ($20)
Send your program source code and standard MS/DOS text files direct to a
Postscript driven laser printer.

The CAT (895)

A complete DOS Manager. Despite new versions by our opposition The CA
still has more features and at a much lower price tag: eg. XTREE PRO now
logs (shows graphic tree of disk directories, etc) multiple disks -The CAT
always did! XTREE PRO now has a buiit in editor -The CAT always did!Buy
The CAT is still the only full featured Dos Manager that can Catalogue your
important files (on both floppy & hard disks), with a 50 character searchable
description.

Tick the box of the item you want:
As users and admirers of Borlands products we have decided to stock their
following products for our customers:

D Quattro spreadsheet, supports postscript printers. $279
[ Turbo Pascal V4.0 §159 [ TuboC V15 $159

[ The CAT s95 [ seetree 49 [] PCLaser $20
D Lottocheck 6-45 (Australia wide) $69 D Demo Lottocheck 6-45 §15
D Lottocheck 6-40 (NSW GolLotto) $69 D Demo Lottocheck 6-40 $15

D Please send me more information on:

I want to pay by (Master, Visa, Bankcard,cheque, money ord
Card No: Expiry Date:
Signature: " Date:
Name:
Address:
———— Solid Software,
' @,,,,t,, P.O. Box 218,
A Belgrave,
Vic.316  Ph. 03 7544377
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Microsoft now has a harder
time defending its interface.

Ultimately, all these
desktops are copies of the
original ideas developed by
Xerox. Xerox’s Smalltalk and
its descendants, such as the
Sun Tools interface reviewed
last month, still work better
than the Mac. Why hasn't
Xerox sued Apple?

The answer is that Xerox
isn’t threatened by Apple
while Apple is threatened by
the IBM/Microsoft alliance
and by Hewlett-Packard
iconising its customers first
and locking out Apple.

What amuses me most is
the fair-minded facade that
Sculley puts on the whole
thing. Microsoft is an Apple
developer and Sculley does
not want o sever his good
relationship with Microsoft
chairman Bill Gates. “Bill and
| talked about it and we
agreed that we should not let
this complaint escalate to the
point that it affects our other
relationships,” Sculley told
me just a couple of days
after the writ was issued.

Considering Microsoft's
Excel is reckoned to be one
of the reasons why many cor-
porate users ever gave the
Mac a second look, Sculley
is wise not to risk his relation-
ship with Microsoft just yet.

Gates’ version of the story
is slightly different. He had
been talking with Sculley just
a couple of days previously
and Sculley had not men-
tioned the writ. “It came as a
complete shock,” he said.
Derek Cohen

Commodore’s
slow lift-off

Commodore has officially
entered the Transputer
stakes, with the an-
nouncement that it had a
product nearly ready, at
Hanover Fair. More sig-
nificantly, it has also an-
nounced its Amiga 2500,
which has the 68020 chip,
and offers a 1008 by 1024
graphics screen.

The Transputer system is
not to be taken too seriously
as yet. Essentially, Com-
modore has two projects

under its wing: one has yet to
work, and the other is very
unambitious, using the
Transputer as an add-in card
on the PC side of an Amiga.
Neither is seriously intended
as arival to the Atari Abagq.

At Hanover, one of these
was avalilable for inspection,
but not working. The other
was said to be “working, but
stuck in an elevator some-
where.”

Migent: the

sequel

It wouldn't be quite right to
say that Migent, with
Emerald Bay, has launched
a new database product that
has it running hard in the op-
posite direction from the rest
of the database world.

But it would come close, be-
cause the whole world is
going after one ‘standard’ of
database handiing, SQL, and
Migent has decided to
produce a rival.

The idea seems to have a
lot of merit, because all
databases that use SQL are
costly. And SQL is definitely
the wave of the future. What
Migent is offering is a low-
cost alternative, but one
which has the same ad-
vantages.

The snag is that no-one
else will be able to use the
Emerald Bay alternative un-
less they buy something from
Migent.

Micro data storage, normal-
ly, has a whole bunch of infor-
mation on a central disk, and
when one user wants to
search through it, it gets
copied across to that user's
PC (usually on a network).

The SQL concept, shared
by Migent, is that central
data ought to be analysed
centrally. Only the results of
the central search ought to
be sent down to the user.

This may sound like a mini-
computer concept (or even a
mainframe concept) but
there is more to it.
Tomorrow's machines will
have multiple applications
running together, and they
will definitely have serious
problems when they try to ac-
cess the same data. For ex-




44Brown and Caldwell has been
using InstaPlan for several months.
We have decided to adopt it nation-
wide for our 160 project managers.
We believe it can improve our
ability to win contracts and to suc-
cessfully manage them in today’s
competitive engineering market.
InstaPlan appears to be an excel-
lent tool for engineering. M

Richard Aberley, President, Brown &
Caldwell Consulting Engineers.

InstaPlan helps you organize your
project in natural “top down"outline
form. First you establish objectives

and costs.Then define activities.
Assign time, people and present results
in a professional graphic form.

InstaPlan makes your work easier.
Expense graphs. Schedule tables. Cus-
tomized Gantt charts showing schedule
connections in page or wall size. With
InstaPlan presentation graphics, people
can quickly see responsibilities and
deadlines.

441've used Superproject Plus &
Harvard II. InstaPlan is clearly
superior. V¥
Tim Malagon, President,
Project Information Services
Corporation.

Fully 70% ofthe InstaPlan users we
surveyed have tried the competition.
So if you're dissatisfied with the pro-
gram you're using now, we invite you
to find out why so many people are
switching. And if you're new to project
planning software, it makes sense to
start with the best.

Harvard Total Project Manager is a trademark of Software Publishing
Corp. Superproject Plus is a trademark of Computer Associates.

InstaPlan Specifications

» 600 Activity capacity (640K RAM)
- 11 level outline of activities (WBS)
+ Duration or man-hour estimates
» Unlimited schedule connections
« 11 level resource outline

- Users manual with tutorial

« Individual calendars per person
* Resource levelling and smoothing
» Focus selects activities for screen or print
* 7 View, color control, many reports
* Context sensitive on-screen help
* Presentation Gantt Diagram shows
schedule connections in page
or wall sized format
« Data transfer
to 1-2-3%/dBase Il

4 Programs Plus

4] Iike the ability to track the actuals
of when tasks are completed. V!

Larry Fortune, Director, Product Design
and Development, Fife Corporation.

InstaPlan’s Tracker option lets you
compare status and progress against
your plan.With it, you'll spot timing,
workload and budget problems before
they occur.

Tracker Option

» Allows you to freeze baseline plan

- Input actual schedule and resources
used

- Variance mode of Gantt, Spreadsheet,
Loading views show detail change
from baseline plan

$199*. ORDER TODAY.

Fax: (08) 326 1644
Recommended Configuration: IBM PC/XTAT or compatible, 640K
RAM (512K minimum), Hard Disk or Dual Floppy. Printers Supported:
[BM Proprinter & Graphics Printer, Epson FX/MX/RX/LQ* Okidata

Plug ‘nPlay 92/3, Microline 192/3, 292/3,* Toshiba 351*
and HP Laserjet Plus®

(72x120dpi, B/W).
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2, 8/230 South Road
I Morphett Vale, SA 5162
o ssd O Send me InstaPlan. $199 + $30tax

;0987

"”’l O Send me InstaPlan with tracking option.

$299 + 845 tax

Add $6.00 shipping and handling.

2-p U Send me more information on InstaPlan.
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Card #
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ample: on a '386 micro with
DESQview, | can run two
copies of WordStar, and
each can edit the same file.
Which version is the correct
one? Two versions of Lotus
1-2-3, and which is the ‘final’
version? Or a copy of a
spreadsheet, fed overin a
special format to a database
manager, searched, and fed
back into the spreadsheet —
which may still be altering
the data. Which one do you
save?

Migent has already put
together a product called
Summit, which will give Lotus
1-2-3 users an in-built
database (along the lines of
Paperback’s VP Planner). It
has also built a ‘C’ language
compiler which generates
code to interrogate its own
Emerald Bay database. And
there is another language,
called Eagle, which can be
used by people who know
Ashton-Tate’s dBASE
products.

Other people are writing
other bits for it. Someone is
doing an Emerald Bay inter-
face for the Macintosh.
Someone else is doing the
Unix version. There will be
Pascal, Basic, and other lan-
guages. There will even be
an SQL version.

The problem is that
Emerald Bay is proprietary
no one is allowed to know
how to design a network
database server which emu-
lates it.

Programmers, typically,
don't like writing in
proprietary databases. A
major obstacle to the suc-
cess of the Ansa Paradox
database (Migent will do an
interface to this, too) has
been Ansa’'s refusal to
release details of how the
data is structured.

Almost certainly, sometime
in the next two years, Migent
will have to reverse this
decision, and allow other
people to write Emerald Bay
engines  or resign itself to
seeing Emerald Bay remain
a small and pretty corner of
the database world  as

Emerald Bay itself is a small
and pretty corner of Lake
Tahoe, Nevada.

plagued by bugs.

ment problems.

Ashton-Tate is having a few problems, it seems, with
its forthcoming incarnation of dBASE. At last count,
3770 bugs were known to exist in the product, over 400
of which caused the system to totally crash. The report
preparation facility (pictured here) is especially

Unlike Lotus, which last month admitted it would
have to delay the release of version 3.0 of 1-2-3, Ash-
ton-Tate is keeping tight lipped about alledged develop-

it does seem, though, that the company may have to
postpone its planned July release date for dBASE IV.

There is speculation in the US that it will not be
released until later this year.

New releases
from Microsoft

Even before the ink was dry
on last month’s review of
Microsoft C version 5,
Microsoft had announced a
new release of all its lan-
guage compilers. The new
releases not only improve
the compilers but also add
the ability of producing
code for both MS-DOS and
08S/2. Also announced at
the same time was the long
awaited OS/2 Developers'
Toolkit.

Each language now comes
with the new Microsoft
program editor. This is a
multi-file, multi-window and
multiple language editor,
which will run in real or
protected modes. It can be
configured to emulate Word-
Star, the QuickC editor, the
QuickBasic editor or many
other popular program
editors. This will greatly aid
people who use more than
one of the Microsoft lan-
guages as there is now only

one user interface to learn.

Each language now in-
cludes the latest version of
CodeView, Microsoft's
source debugging program.
This program allows com-
piled code to be run in-
crementally while viewing the
registers, variables and the
source code. This new ver-
sion will debug both MS-
DOS and 0OS/2 code and in-
cludes the new features of
data browsing and the ability
to follow multiple processes
and threads in OS/2 applica-
tions.

The compilers themselves
have been simplified and will
all run directly from the new
editing environment. The
problems of inter-language
calling have been simpilified,
making the inclusion of as-
sembler in high-level lan-
guages much easier. The as-
sembler now supports
80386/7 and compiles the
source code up to 15 per
cent faster.

The OS/2 Developers’
Toolkit should increase

dramatically the rate at which
new utilities are written for
0S/2. The Toolkit, which
works with all the languages,
will improve a programmer's
productivity significantly be-
cause there is only a single
set of 0S/2 calls to learn.
Each piece of code makes
use of 0S/2's facilities
through the application
program interface (APl) and
this will support virtual
programs of up to one
gigabyte.

The Developers' Toolkit
also contains the 0S/2
Programmer’s Learning
Guide. This explains exactly
how to get the most from the
less familiar concepts con-
tained in 0S/2, such as multi-
threaded applications and
dynamic linked libraries.

Also shipped with the
Developers’ Toolkit are two
new useful utilities.

BIND allows a single
program to run under either
0S/2 or MS-DOS. My heart
leapt when | read this, think-
ing that at last DESQview's
power would be provided in
0S/2 for old DOS applica-
tions. No such luck. Bill
Gates must still believe that
DESQview's power is unreli-
able. BIND will only work
with programs compiled with
new compilers, so your old
DOS programs will still have
to run in the compatibility
box.

ILINK is an incremental
linker which only links in the
modules which have
changed. This will encourage
people to program in a
modular fashion and will im-
prove the compile time
dramatically if they do.

This all sounds wonderful
to those who understand
what is going on, but will only
serve to confuse even more
the people who don't.
Programming under OS/2
will be easy. Programming
under DOS isn't too bad
either. Programming in both
at the same time is going to
be very confusing. | really
feel Microsoft has done the
power users of its program-
ming languages a big favour
with these releases.

Andy Redfern
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Two Ctrl and
Alt keys for
ambidextrous
access.

Enlarged
Shift keys

keys.

Isolated
Escape key.

Switch-
selectable
compatibility
with IBM, PC,
XT, AT, and ali
compatibles. ‘(
1BM’s new

Enhanced
Keyboard runs

only on their v

new XT's, AT's
and ignores
their installed
base which
probably in-
cludes you.

Switch allows you

to swap position of
Ctrl and Caps lock.
1BM moved Ctrl to
bottom row, you have
no choice!

Positive-tactile,
firm-feel

Extra-wide, easy-to- Dedicated Caps, Num and Separate
12 Function find Return key. Function Con- Scroll Lock dedicated
!<eys for IBM changed sizes trol keys. indicator lights. Numeric Pad
increased again by shrinking their IBM has no lights with enlarged
automatic Return key. on their XT. Enter key, four
operation. Arithmetic
Function keys.
Separate
Cursor and
Screen Control
keys.
- - t
oy R
. ! v oY
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for the 10 million PC users IB  just ignored!

IBM just announced their new

redesigned “‘standard” keyboard for per-
sonal computers. There's only one problem:
it won't work on your IBM computer if it
was purchased prior toJune 1986 oron any

PC compatible purchased at any time!

Not toworry. Our new Turbo-107 Enhanced

Keyboard gives you the layout and en-

hancements of the IBM with some logical
improvements (see above photo). And it
works on your existing PC, XT, AT, PCjr,
AT&T, Epson and virtually all compatibles!

Get Borland’s Turbo Lightning ™
For FREE!

To really turbocharge

your productivity, we are

including, free-of-charge,

Borland's red-hot Turbo

Lightning software with

each keyboard. Now,

when using SideKick, WordPerfect, Micro-
soft Word, 1-2-3 or most popular programs,
our Turbo-101 Keyboard will check your

spelling as you type, gives you instant

access to Random House’s 80,000-word

The Turbo-101 is the best data entry tool
since the pencil!

For users of spreadsheets like 1-2-3, the
Turbo-101’s separate cursor controls and
numeric keypad makes entering numeric
data into cells and moving from cell to cell
as natural as moving your fingers. And for
word-processing, the ‘Selectric’ typewriter
layout makes the Turbo-101 as easy to
use as a pencil; and with the extra large
Enter, Shift & Control Keys, you’ll make so
few mistakes, you won't even need an
eraser!

SPECIAL OFFER!

For both Keyboard
ONLY & Software

Includes 30-day money back
guarantee and 2 year full warranty.
To prove that we don’t ignore you
or your pocketbook, you get our
Turbo-101 Enhanced Keyboard and
Borland’s Turbo Lightning for an
astounding $290.00*. No, you didn't
read it wrong. Durnng this amazing
Introductory Offer you get both

Up to now, DataDesk International may be one of
the best kept secrets, but here’s what’s being said
about our first end-user Keyboard/Borland

software bundie:

“Who Can Pass Up a Deal?
Department. Talk about an
aggressive product!”’

Jobn C. Dvorak,

InfoWorld Mar 86

“It solves all of the problems
exhibited by their regular
PC/XT keyboard...itsa
great bargain!”’

PC Productivity Digest

May 86

“DataDesk Intl. bas designed
a sturdy and bandsome key-
board that bas tactile re-
sponse...is the bardware
bargain of the year' says
Charles Humble, Oregonian
Jan 86

“The best part of the key-
board is the way it feels. It’s
ideal! And fast. I've never
worked on a keyboard with
a nlcer touch.”"

Business Computer Digest
Aug 86

“It’s a good keyboard. Good
feel: the keys bave tactlle
feedback. No mush at all.
This is about as good a key-
board deal as you're likely
to find...I bave absolutely no
hesitation In recommend-
ing the Model PC8700.”
Jerry Pournelle,

Byte Magazine Sept. 86

‘This keyboard is neat to
type on and feels solld. It
has tactile feedback keys...I
can type much faster on it.”
Test Drive Scorecard:
DataDesk-10 Key Tronics-9
Teleconnect Magazine
May 86

- B
Concise Dictionary and 60,000-word keyboard and software for less m“mmmﬂs\ i SN\\W‘
Thesaurus and much, much more! than most software programs “%%‘mk\\ “vmk\“‘ R
“Lightning’s good enough to make bY_ themse]YeS! Now, if youre «\;\‘“ RN
programmers and users cheer, executives still feelmg ignored, you can
of other software companies weep,”’ says always do what you-know-who
Jim Seymour of PC Week. Sold separately, wants you to do...and buy
Turbo Lightning retails for $99.95! a new computer to get their B Q‘“‘Sx‘
keyboard! WOUNVS: _ on WG —
?N“‘“ - Ses $
Distributed by: ANOU! BNOA
Computec Pty.Ltd.
269 Auburn Road X
Hawthorn Vic 3122
INTERNATIONAL E(\‘e
In Melbourne Cali NE- 7"
7650 Haskell Avenue 882 1326 WA - STNE
Van Nuys, California 91406 (818) 780-1673 Outside Melbourne p\““?\"- v““:“‘\(v‘
T e e i and 1o AT ars sarured vace. A€ (008) 33 1005 o W e
marks of Internationat Business Machines, Inc. v““““_.
*Price does not include adaptor cables required by certain “ .
compatibles # A limited offer — price subject to change without 'X; Q'c‘ “ ot

notification.



Back to the

drawing board

In mid-February, a 160-page
document from Apple Com-
puter got into the hands of a
local trade journal which
quickly became big news in
Silicon Valley. The document
listed in detail Apple’s pre-
viously rumoured design for
its laptop Macintosh  code-
named Laguna.

Apple had contended for
some time that current flat
panel display technology did
not meet its desired goals for
high resolution. According to
the document, Apple has
chosen the new 'Active Matrix
Display’ technology which
lights each pixel via its own
transistor, rather than just a
block of pixels  thus giving it
a very high resolution. The
9.8in screen has a resolution
of 640 x 400. In fact, if you
tried to use a mouse with con-
ventional LCD technology, you
would not even be able to see
the pointer on the screen. With
active matrix displays,
however, the pointer is clear
and crisp. Apple’s laptop repor-
tedly uses the new Motorola
68HCO000 chip, a CMOS ver-
sion of the 68000 series.

The major difference be-
tween the portable and the
standard SE architecture lies
in three ASIC chips
codenamed Normandy,
Omaha and Utah. These 2-
micron, 84-pin CMOS ICs con-
trol most of the Laguna'’s func-
tion. Normandy, also dubbed
the Power Manager, is an 8-bit
microprocessor that replaces
the real-time clock and Apple
Desktop BUS transceiver. As
a result, the memory expan-
sion interface resides in Nor-
mandy. Omaha generates the
video signal and screen
refresh and Utah operates the
serial port communications
functions.

Ancther interesting feature
of the portable Mac is a track-
ball-type device that is built
into the keyboard. This sits
where you would normally
find a 10-key numeric pad
and is convenient as it does
away with a mouse cable. A
mouse is still available,

however, as an optional

The methods used by Melbourne-based Terran Com-
puters to manufacture customised gate arrays in
Motorola’s specialised US facility are an example to
other local developers. Using a PC-based chip design
CAD package, Terran engineers prepare the original
schematic plans for the internal layout of the chip.
They then perform complete logic testing, based on
just the software design file, before a single chip is
manufactured.

After subsequent debugging and re-arranging, the
gate array design is finalised as a ‘pattern file’, which
can be transmitted electronically, directly to the US
fabrication plant. Using a 2400 baud modem, the Ter-
ran engineers directly control the final stages of
design, by remotely driving the CAD system at the US
facility. This control is facilitated by Motorola’s dedi-
cated international leased line from Australia to the US.

Using this technique, Terran will soon be producing
the world’s first custom chip set for small-footprint
PCs based around Intel’s new 25MHz 80386 processor.
The three-chip CS8231 set incorporates the
functionality of around 25 conventional components,
reducing the number of chips required for an 80386-
based AT-compatible to around half.

This will be Terran'’s first such project, following the
recent announcement by Motorola that Terran has
been appointed as its first Australian independent
design centre.

Sample quantities of the CS8231 set should be avail-
able within 12 to 16 weeks, and the first prototype
25MHz 80386 systems based on the chip set are ex-
pected before the end of the year. The CS8231 is
claimed to be unique in its use of a fully-associative
256-byte cache, allowing near-zero wait state operation.

Terran engineers initially designed the chip set so
that the company’s small-footprint T20 AT-compatible
motherboard could be easily upgraded to an 80386-
based system. The T20 is based on a similar chip set
from US company Chips & Technologies, known as the
New Enhanced AT (NEAT) chip set, specifically
designed for 16MHz 80286-based systems.

extra. Although the Laguna’s
primary power source is AC-
driven, there is an optional
external battery system. The
2.4kg battery fits into a

recessed cavity and extends
the machine’s portability.
The document also ex-
plains that Apple uses SLIM
(Slim Line IC Modules) cards

to expand the RAM and
ROM. These manually-in-
serted cards are similar to
the credit cards used for font
delivery on some Asian
printers and measure
85.6mm x 54.0mm x 3.4mm.

The main system memory
is 1Mbyte of static RAM
which is arranged in a 512k
by 16-bit array. Mass storage
is two 3.5in double-sided
drives that can read and
write on a 3.5in disk in three
modes: Group Code Record-
ing and Modified Frequency
Modulation (MFM) on a
1Mbyte disk and MFM on a
special 2Mbyte (1.6Mbyte for-
matted) floppy disk. Also
available will be an optional,
low power, one-third height
10Mbyte hard disk.

The Laguna is not short of
external ports either. The
serial communications con-
troller, a 4MHz CMOS
Z8530, drives two mini DIN-8
ports and, in addition, there
is a SCSl port, a db-19 exter-
nal floppy connector, a mini
DIN-4 Apple Desktop Bus
port, an external video con-
nector, a 96-pin Euro DIN
Mac SE-style expansion con-
nector and a sterec audio
phone jack. The machine
also uses the Apple Digital
Sound Chip with Sony sound
chip support. The machine
has some very nice features,
but the document points out
it will have a selling price in
the region of $US6000.

Apple’s official comment on
the document is that: “Apple
will introduce no new CPUs
in 1988.” It is rumoured that
Apple has already shown the
Laguna to some industry
leaders who felt that the er-
gonomic design and weight
of the machine would hinder
its acceptance as a true lap-
top even though they liked
the basic specifications of
the machine. As a result, it is
believed Apple has opted not
to release the machine this
year but taken it back to the
drawing boards to tweak it
for a January 1989 release.
® Apple is not the only big
company with a laptop in the
wings. According to a former
company official, Compag
had actually signed an agree-
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Survival of the system demands
the ability to adapt to an ever-

changing environment. Yet, the way
most PCs are designed today virtually guar-
antees their extinction, sooner rather than
later. To protect your PC investment against
obsolescence, Wyse designed a new design
that can evolve as technology does. We call
it Modular Systems

Architecture” By

incorporating all active

computing functions—

even the CPU—on E w
plug-in cards, we've e e
made upgrading or ﬁ@& e

reconflgur mg our I'I.GW It’s this easy to upgrade CPUs—
PCsas €4Sy dSs addlng and boost the power —of a

a graphlcs board Systeml/l&sle PC.

For example, you can readily upgrade
our general purpose 8 MHz model to a12.5
MHz high performance 286 machine, or
even a powerful 16 MHz 386. When faster
microprocessors are available, you'll even
be able to boost the performance of our top-
of-the-line WYSEpc 386.

Wyse" is a registered trademark of Wyse Technology. SystemWyse, WYSEpc 386,
and Modular Systems Architecture are trademarks of Wyse Technology.
WYS 3380

Three SystemWyse graphics solutions: our 8 MHz desktop with
a Wyse VGA monitor; our 12.5 MHz professional desktop

and VGA color monitor; and our 12.5 MHz, zero wait state
system driving the WY-700 hi-res graphics display.

Introducing SystemWyse.” Our new
PCs, in fact, are part of a comprehensive
system for creating solutions. They link
effortlessly with our terminals, monitors,
and expansion boards. For desktop pub-
lishing, engineering workstations, and
multi-user systems. Using industry stan-
dard operating systems. And backed by
the company that makes more terminals
than anyone but IBM, with over one
million sold.

SystemWyse, above all, adapts to
change —better than any other PC system.
When survival belongs to the fittest, the
only true survivors are those who remain
fittest, longest.

Distributed by: MPA Sydney (02) 908 3666,

Melbourne (03) 894 1500, Brisbane (07) 368 3033,

and Imagineering Sydney (02) 697 8666,
Melbourne (03) 690 9022, Brisbane (07)369 2911.

WYSE

If we weren’t better, we wouldn’t bother.



ment to have a modified ver-
sion of the Toshiba T3100
under the Compagq labei for
release last year but decided
to pull it at the eleventh hour.
Sources close to Compaq
say that it opted for a simiiar
design, but chose to “do it in-
house” and will release it
mid-year.

Tim Bajarin

Chips, chips and
yet more chips

At arecent Dataquest Semi-
conductor Conference, par-
ticipants discussed the grow-
ing prices and increased
market demand for DRAM
chips.

DRAM chips are the
memory chips used in all
computers, and the market
will come under increased
pressure as memory-hungry
applications such as OS/2
and Presentation Manager
come onstream. Memory
prices have nearly doubled in
the last year and the prices
and production of these
chips are almost exclusively
controlled by Japanese
manufacturers. One major in-
dustry vendor at the Con-
ference felt that this tight
Japanese control was a
direct retaliation by the
Japanese for the restrictions
imposed by the US over ear-
lier chip-dumping in the US.

But, American ingenuity is
responding with a new
memory-chip technology that
could make DRAMSs obsolete,
along with just about all types
of memory chips. This new
technology is based on the
‘ferro-electric effect’.

It has been known for some
time that certain materials
change polarity when an
electric current is applied.
Two start-ups, Krysalis Corp
of Albuquerque, New
Mexico, and Ramtron Corp in
Colorado Springs, Colorado,
claim that they have
developed special ceramic
materials and techniques for
fashioning ferro-electric
microcircuits on silicon, gal-

lium arsenide and other semi-

conductor materials.
The ferro-electric memories
(FRAMSs) seem to promise

tional leased lines.

Larry, Moe and Curly go hi-tech? Not quite. These
three gentlemen have reportedly stumbled across a
cost-effective way to connect remote PCs to a Mel-
bourne-based System/38. The solution comprises a
Wall Data DCF11 18-port protocol converter from Tech
Pacific (being helpfully pointed at by the fellow on the
left), along with ‘expertise and co-ordination’ from
Powerhouse Communications (the sharp-looking chap
in the middle) and a stack of NetComm Trailblazer
modems. The man on the right is from Pacific Dunlop’s
Consumer Goods division, which requested the project
in the first place. He is smiling because the new solu-
tion, which allows up to 18 PCs to communicate
through one host port, is much cheaper than interna-

the best of all possible
worlds. Unlike DRAMs, they
don't forget when the power
is turned off. When com-
pared to EPROMS, FRAMs
are both faster and longer-
lasting.

Dataquest predicts that
FRAMs could sprout into a
$500 million business by
1992. If these firms can
prove that their chips can
come to market quickly, it
could put serious pressure
on the Japanese to drop their
prices on DRAMS.

Tim Bajarin

Create your own
special effects

A product that has garnered
a lot of attention in the Apple
Il world is Fantavision, an
animation and special-effects
generator. In fact, when
originally introduced, it
received Best Entertainment
product of the year award for
the Apple Il. Now, Broder-
bund, the San Rafael, Califor-
nia-based software firm, has

just released this product
under the IBM PC/Tandy and
Amiga platforms.
(Broderbund's products
are distributed locally by Im-
agineering  Ed.)

With Fantavision, any user,
from beginner to professional
animator, can create smooth-
ty animated cartoons and
‘movies’  the secret: spe-
cial tools called ‘tweening’
and ‘transformation’. These
Fantavision tools can instant-
ly generate dozens of inter-
mediate images for every
one that the user draws.

This does away with the
need to redraw shapes con-
stantly as in traditional cell
animation. Instead, the com-
puter creates smooth, fluid
motion from one drawing to
the next. In addition, the new
versions include a library of
digitised sounds and music.

The program also aliows
users to create special self-
running show disks for view-
ing by others, even if they
don't have Fantavision.

Tim Bajarin

General Electric
chips in

Another hot development in
chip technology comes from
General Electric. A prototype
of a 32-bit microprocessor
with reported peak perfor-
mance rates up to 40 mips
has been developed by GE’s
Electronic Labs in Syracuse,
New York.

Furthermore, the CPU has
a 25 nanosecond cycle time
and runs at speeds of up to
40MHz. The chip itself con-
tains only the central proces-
sor and the integer arithmetic
units and is designed to be a
component in a multi-chip
microprocessor unit.

The CMOS chip has
92,000 transistors configured
on a7 by 7mm die, accord-
ing to David Lewis, a mem-
ber of the design team. The
GE chip uses an 8-member
instruction set and provides
21 general-purpose registers
and a 32-bit program
counter. It automatically
handles exceptions and inter-
rupts.

If you compare this chip
with an 80386 20MHz that
runs at approximately four
mips, you can see its poten-
tial power, especially in sys-
tems where paralle! process-
ing is called for.

Company officials did not
say when the chip might be
in commercial use, but they
did confirm that many major
computer vendors are look-
ing at it for future integration.

in the July issue of APC,
we will be presenting a full
user group listing.

Would club secretaries
please advise us of the
user groups’ activities, in-
cluding contact name, ad-
dress and telephone num-
ber for parties interested in
joining. Notice of venues
for regular meeting should
also be included.

The address to write to is
‘User Groups’, Australlan
Personal Computer, 124
Castlereagh Street, Sydney
2000 — Ed.
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The leading brands of American marketing and statistical software\
packages for microcomputers.

For IBM PCs AND COMPATIBLES

C o

A truly remarkable comprehensive statistical package, menu driven
and incorporating elements of artificial intelligence. Has the
remarkable Scrolisheets systems for creating graphs at the touch of
a button. Its intelligent interface can read/write all common file
formats (Lotus 1-2-3, DBIIl + DIF, SYLKetc.).............. $1,100
CSS Demonstration Disk.. ...... .... ........... .. ol $20

STATS +

Complete statistical package with statistical data base manage-
ment and presentation quality.,graphics. Can be used as statistical
supplement for Lotus 1-2-3, D-Base Il Plus and other programmes.
. $450

STATGRAPHICS

This is a popular and easy-to-use statistics/graphics software
package for your microcomputer. It integrates statistics with high
resolution graphics in one single software system.

Full System . e e e e .. $1,650
Demonstration Dlsk $20

@@@k@@@&

Afullyintegrated package containing a complete data management
system, basic and advanced statistics tables, graphics and utilities.
This is the professional package for marketing researchers, social
scientists, business analysts, medical researchers, etc. ... $1,100
Statpac Gold Evaluation copy (inc. manual)........ .. ..... $100

Forecast Plus

Forecast Plus from Walonick is the most powerful forecasting tool
ever created for the microcomputer. It is a graphics forecasting
package for short and long range predictions. . .. . $1,100
Forecast Plus Evaluation Disk (inc manual) . $100

SmartForecasts 1™

The ultimate Expert System forecasting package for the marketing
profession. You feed the data and the Expert System automatically
selects the most appropriate forecasting technique and presents
you with the results in chart or tabular form. Voted the best package
of its type in the United States.. . $1,100
Smartforecasts Il Demonstratlon/Tramer DISk - . . 820

The Survey System

Program for the entry, editing, processing and presentation of
survey research data. With its optional modules it is the most
comprehensive package available for working with questionnaire
data on a microcomputer ................. . .. $1,500
Demonstration Package (inc manual) .. . 2100

CROSS
With this Strawberry progam the ease of creating cross tabulations
using a familiar speadsheet format has to be experienced to be
believed. With no tedious commands or layers of menus to plough
through the user can produce very attractive cross-tabs by pointing

and picking . e e e e e e .. $1,800
Evaluation Disk (inc /nstructlons) .$100
Demonstration Disk. ..... .. e e e .. . 820

Q-FAST

A menu driven program to computerise questionnaires which can
be administered directly to interviewees. The program summarises,
scores and prints the results. . $600

Also Perceptual Mapping and Cluster Analy5|s programs.

THE SALES MANAGER

The definitive sales management tool for executives in sales,
marketing and general business. It contains Prospecting, Sales
Forecasting, Lead Analysis, Sales Call Reporting, Commission and
Quota System, Plan v Actual, Performance Monitor, Expense
Tracking, Territory Management, Customer Information and more!
....... $1,000

NAMER by SALINON

A remarkable package for generating names for virtually anything
products, services, companies, programs, titles with its own
thesaurus and specialised data bases ....... . ... .... .. $350

IDEA GENERATOR

This program guides the userthroughthe thinking process, aiding in
untangling complex situations, organizing thinking and helping
develop alternative solutions. It uses eight thought-provoking
techniques for stimulating new ideas . .. .. .. .. $350

REMINDER

One of the leading remembering systems on the United States
market Itis acalendar, diary, to-do listand follow-up system. $150
The Plus version adds a data base. $300

For the MACINTOSH

MacSS

A comprehensive high performance statistical package integrated
with statistical database management functions and graphics. The
ideal alternative mainframe statistical package designed for the
Macintosh .. . $450

For all makes of PC

TYPING TUTOR 11i

A writer in the New York Times described it as, “ The best typing
instruction program for Personal Computing that | have seen.”

1BM PC’s .$90 Apples ... .. . . $90
Commodores. . ... $80 Macintosh.. .$110

Sales tax and delivery included in above prices. Site licences
available to educational institutions. HOTLINE available to all
clients. Dealer enquiries welcome. Prices subject to change.

Telephone: (03) 497 4276

HEARNE MARKETING SOFTWARE
37 Marshall Street, lvanhoe. Victoria. 3079

J
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The Power of Choice

—
LOTUS 1-2-3 $595
Microsoft
Word V.4 $675
Mouse PS2/Serial $215

Windows 2 (The Clayton's 05/2) $155
Excel (Unfeashes the power of

your 286/386 computer) $755
Works (The total solution) $295
Quick Basic $139
Quick 'C’ $139
Others

DBase i+ (The market leader) $825
Word Perfect (Need we say more?)  $560
Ventura Publisher (The fast word

in PC publishing) $1435
First Choice (The perfect “first’

package) $225
Wordstar 2000+ V.2 $249
Wordstar 2000+ V.3 (The new

generation wordprocessor) $465
Q & A(The plain English database) ~ $485
Norton

—

Monitors

OMT 5153 RGB $550
OMT 5154 EGA $750
OMT 5155 MULTISCAN $985
Printers

Epson LX 800 (9 pin, 80 col) $449
Epson FX 1000 (9 pin, 136 col) $1005
Brother 1109 (9 pin, 80 coi) $425
Brother 1708 (9 pin, 136 coi) $950
OMTVP1814 (9 pin, 80 coi) $480

OMTVP1821 (24 pin, 136 cof) $1185

Altache
Look no further than Attache to solve your
accounting problems.  Attache from $995.

Modems

Interlink 12/75 $225
Interlink 12/12 $555
NetComm 1235A $850
NetComm 1234SA $985
NetComm Pocket «Call-

The complete range of Norton guides and utiiities are avaitable from every Blue Chip store.

TOLL FREE (008) 033841

RINGWOOD: 8 Railway PI. (03)8702243. CARLTON:

109 Drummond St. (03) 663 7764. MOORABBIN: 350 South
Rd. (03)553 448B. WOLLONGONG: Cnt. Crown St. and Railway
Pde. (042) 26 3200. CANBERRA: 30 Lyell St., Fyshwick.

(062) 807833. SURRY HILLS: 90 Foveaux St. (02) 2811044,
PARRAMATTA: 463a Church St. (02)683 1599. CROWS NEST:
272 Pacific Hwy. (02) 436 3655. BRISBANE: 55 Littie Edward
St., Spring Hil. (07) 8320408.

we ch Castie Bell 1186



The method of power sharing provided by IBM’s Micro Channel Architecture
is not limited to OS/2 systems: many PCs can benefit from this CPU bypass
operation. Pat Moran explains how.

In April, 1987, IBM announced a new
series of personal computers the
PS/2 range. At the heart of this range
was a new hardware architecture, the
Micro Channel (MCA), which linked the
central processor, memory and peri-
pherals of the PC in an intelligent rather
than a passive manner.

/

At the same time, IBM and Microsoft
jointly announced a new multi-tasking
operating system, OS/2. Immediately,
speculation arose that OS/2 would only
run on machines which were based
around the MCA. IBM did little to dispel
this myth, although Microsoft has con-
tinued to claim, and manufacturers other

than IBM have demonstrated that OS/2
will run on most existing 80286 and
80386-based PCs without the MCA.
Nonetheless, the Micro Channel is
more than a new bus slot design for add-
in cards and a pretty set of tracks on the
motherboard. It is in fact a powerful, in-
telligent method of sharing processing
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control between devices on the PC's
bus. This power sharing can be used to
improve the performance of multi-tasking
operating systems such as 0OS/2 or Unix
by bypassing the bottleneck of the CPU.

What is the Micro
Channel?

The Micro Channel is a combination of
several buses (address bus, data bus,
transfer control bus, arbitration bus) and
multiple support signals. The channel ar-
chitecture uses asynchronous protocols
for control and data transfer and
provides several new features. These in-
clude:

e level-sensitive interrupts;

e arbitration between devices with dif-
ferent priorities;

e multiple masters; and a

e programmable option select.

The programmable option select (POS)
was introduced to simplify the installation
of adaptor cards in a PS/2 by eliminating
switches and enabling card clashes to
be detected automatically and resolved
where possible. When clashes cannot
be resolved, one of the adaptor cards is
automatically disabled to enable the sys-
tem to continue to function.

Although the POS is directly of interest
to the end user, the other new features
are of much greater interest to system
designers and programmers who are
considering how to exploit the new sys-
tems.

This article, therefore, concentrates on
the aspects of the Micro Channel Ar-
chitecture (MCA) which need to be un-
derstood in order to exploit its versatility,
reliability and performance features. The
MCA incorporates many features aimed
at improving the reliability of the system,
and at least detecting — if not automati-
cally recovering from  transient or non-
transient error conditions.

Multi Device Arbitration
Interface

The Multi Device Arbitration Interface
has been designed to support both
Direct Memory Access (DMA) features
and multiple masters, and to prioritise
their access to the channel while provid-
ing burst capability with fairness and pre-
emption features.

The aim of a DMA controller is to
reduce the cost to the system processor
of handling a peripheral. Without a DMA
controlier, the central processor has to
be interrupted each time a byte is to be
transferred to or from a device. Such an
interrupt can be expensive since the
processor has to save the registers and
its state before servicing the device, and

MCA burst mode

-PREEMPT I

a d

+ARB/-GNT

b c

Arbitration bus
ARB0.1.2,3

o

-CMD for data transfer

-BURST

il]

Fig 1

then it has to restore its state so that its
interrupted activity can be resumed. The
device is serviced either by reading data
from the device and storing it in a buffer,
or obtaining it from a buffer and sending
it to the device. Consequently, the
processor also has to maintain a count
of the number of bytes transferred and
update the buffer pointers as each byte
is transferred.

‘The design of the Micro
Channel enables the
PS/2 systems to be
inherently more reliable
than the previous PCs or
ATs, even in complex
environments with a
multi-tasking operating
system such as OS/2.
The support for multiple
masters lays the
groundwork for providing
powerful systems . ..’

A DMA controller can be regarded as a
very limited processor whose only func-
tion is to oversee the transfer of a block
of data either to or from a device. The
main processor simply has to inform the
DMA controller of the device to be hand-
led, the number of bytes to be trans-
ferred and the location of the buffer in

memory, and the DMA controller will
relieve the main processor of the burden
of transferring individual bytes between
the device and the buffer. The processor
is only directly involved when the entire
transfer has been completed.

Both the PC bus and the AT bus sup-
port DMA controllers, but the MCA
provides support for more controllers
and gives much greater flexibility in
using them. The DMA controllers on the
MCA bus are effectively masters and are
assigned unique priority levels.

Although the MCA supports multiple
masters or devices, only one device can
use the interface at any one time. The
Central Arbitration Control Point (CACP)
is the logic on the main processor board
which controls access to the interface.
The main system processor is the lowest
priority device, and is the normal or
default user of the interface. The other
devices have a higher priority and can
temporarily take over the interface.

Whenever one or more of these other
devices requires access to the interface,
it is the function of the CACP to initiate
the arbitration sequence which is used to
determine which device is to obtain ac-
cess to the interface. The interface com-
prises seven signal lines on the channel.

+ARB/—GNT

This is the arbitration/grant output signal
from the Central Arbitration Control Point
(CACP) which notifies the devices if the
interface  has been granted to the
highest priority device, or if the devices
are to bid for use of the interface since
an arbitration cycle is being initiated.
Normally, this signal is the grant state
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There are Computer here that

DATAGO CRT

This little portabte is practical, elegant and weighs only 8.5 Kg (without its
Motherboard, Interface and disk drive), 11.8Kgs as a full sysiem. Available as
an XT Turbo, and AT with 640K RAM on boasd, and a hard disk of your
choice, and the unbeatable crystal clear 9” duel frequency monitor display.
All systems are compatible and run the most popular software and hardware
products designed for IBM PC. Most importantly the specially designed
ergonomic keyboard suffers in no way because ot size.

DATAGO LCD

This linle portables Liquid Crystal Display has excellent

resolution and the total unit weighs in at only 6.4 Kg. But it's
not short on muscle with 640K of RAM, 32KB of ROM and a
80286 (10MHz) CPU. Configured as an AT or XT.

ACTUAL SIZE/173 mm

;\

Actual size:
444mm (W) x 358mm (D) x 173mm (H)

DATAMINI PA 20

Is laptop in size but state-of-the-art in PC power. EGA 640 x
400 Gas Plasma super clear display, 1x 3.5” 720KB/1.2 MB
floppy drive, 1x 20 MB Hard Disk, two serial and one printer
ports. The PA 20 is a high-speed PC built for sophisticated
applications like advanced CAD/CAM as well as all available
programmes for AT. AT compatible. Its main board holds an
80286 CPL, 640KB RAM, socket for an optional 80287 co-

processor and 32K BIOS ROM.

DATAMINI LA 20

70mm (h) x 309mm (w) x 380mm (1) and weighing in at 59
Kg this tiny and powerful Laptop is the PC that can go
vnierever you go!

AT compatible with 640K RAM and 10MHz speed with 23.5”
floppy drives and LCD display.

Runs on rechargeable batteries or AC power.

e CARTEL
j\\ PERSONAL
qﬁ COMPUTERS

Tel: (03) 523 0006
Fax: (03) 528 5360

are maller than thi Ad!

Sextant 344



and the bus is used by the highest
priority device which bid at the last ar-
bitration cycle. Whenever the CACP
makes the signal active — that is, places
it in the arbitrate state — data is not
transferred over the interface but each
device bids for the right to use the inter-
face once the signal has reverted to the
grant state.

—ARB0—3

When the +ARB/—GNT line goes to the
arbitrate state, each device that wants
the channel places its assigned arbitra-
tion level on the arbitration bus (which
consists of the four signals —ARBQ, —
ARB1, —ARB2, —ARB3) and then
monitors the arbitration ievels placed
on the bus by other devices. The higher
value (that is, lower priority) device
removes the lowered order bits of its
bid, so the highest priority device is left
with its arbitration level on the bus. The
CACP which raised the arbitration sig-
nal times out after 300 nanoseconds,
and automatically returns the +ARB/—
GNT signal to the grant state which in-
forms the highest priority device left on
the arbitration bus that i is the control-
ler and that it can utilise the channel.
The device normally only owns the
channel for one transfer on the bus
and, after that cycle completes, the
ownership of the channel is returned to
the default owner which is the system
board processaor.

—PREEMPT

When a device requires access to the
channel, it makes the —PREEMPT sig-
nal active and keeps it active until it has
been granted control of the channel.
When the CACP sees the —PREEMPT
signal becoming active it initiates a new
arbitrate/grant cycle, and the highest
priority device requesting control will ob-
tain it.

—BURST

Some devices normally transfer data in
bursts that are separated by long, quies-
cent periods: for example, a disk file is
such a device. Typically, such devices
incorporate a buffer which is used to
hold a chunk of the data which is then
transferred a byte at a time across the
channel. Burst mode attempts to enable
such devices to transfer entire blocks
directly to storage without the need to
store the data in an internal device buff-
er.

Such a mode also reduces the amount
of time spent in arbitration mode since
there is no need to enter arbitration for
each transfer (byte or word) across the
channei.

A device which wishes to operate in

burst mode activates the burst line and
holds it active until it completes the
transfer of the block. The CACP will not
produce arbitration cycles when
another device requests the channel
during burst mode. The burst mode
device is responsible for monitoring the
—PREEMPT line and, if it becomes ac-
tive, it will terminate the transfer tidily
and relinquish control of the channel by
removing the burst line. The bursting
device does not, however, participate in
the arbitration cycle which will im-
mediately follow.

Figure 1 shows the timing relationship
between the signals described above
when burst mode occurs. The sequence
of actions is as described below: |

1) The —PREEMPT signal goes active
to indicate a device is requesting control
of the channel. _

2) The +ARB/—GNT signal goes to the
arbitrate state and the arbitration proce-
dure starts to determine the highest
priority.

3) After the time-out period which al-
lows the arbitration bus to settle, the
CACP changes the +ARB/—GNT signal
to the grant state.

4) The device granted to the channel
makes its —PREEMPT signal inactive to
clear its request for control.

5) As a burst mode device, it then
makes the —BURST line active to
enable it to keep the channel for more
than one transfer.

6) It then transfers data with each cycle
of the —CMD signal. .

7) If another device requires the chan-

‘nel, it makes the —PREEMPT line ac-

tive. Since there is a burst transfer in
progress, the CACP takes no immediate
action.

8) The controlling device can do some
more transfers to enable it to suspend its
actions tidily. '

9) The —BURST line is released after
the leading edge of the last —CMD
pulse in the transfer.

10) On-the trailing edge of the last —
CMD pulse, the CACP will action the
outstanding —PREEMPT signal (as
there is no longer a burst occurring).

11) The CACP makes the +ARB/—
GNT signal go to the arbitrate state and
the process begins again.

As described above, a high-priority
bursting device would in fact only relin-
quish the channel for one cycle and then
grab it back again. The simple algorithm
above runs the risk of a high-priority
high-bandwidth device ‘hogging’ the
channel. To prevent this, each device
which implements burst mode must also
impiement the fairness algorithm which
guarantees each device a share of the
channel in a priority determined se-

guence. When a bursting device relin-
quishes control, it is placed in the
‘hogpen’ (known more formally as the In-
active State Queue) and must wait until
the common —PREEMPT line goes in-
active before it competes for the channel
again.

The common —PREEMPT line will
only go inactive once all competing
devices have had access to the channel.
When —PREEMPT does go inactive, all
the ‘hogs' are released and will par-
ticipate in the immediately following ar-
bitration cycle.

Since a burst-mode device can utilise
all of the available bandwidth if there are
no other competing devices, the use of
the burst mode can produce significant
increases in the effective transfer rate of

adevice.

.Each device on the channel must use

a unique arbitration level or the above
arbitration system would result in two
devices, each thinking it had control of
the channel, and the uniqueness of the
arbitration levels is checked during
POST (Power On System Test). Each
adaptor must allow its arbitration level to
be program-selectable to any of the
available arbitration levels (0-15). In
practice, the configuration utilities will
never select level 15 as this would clash
with the system processor.

This requirement means that there can
never be more than 15 active on the
channel at any one time. The POST will
disable some cards if more than 15 are
active on the bus on power-up.

DMA ports 1,2,3,5,6,7 have a fixed
matching arbitration level, but DMA ports
0 and 4 have a programmable arbitration
level. The allocation of arbitration levels
is shown in Fig 2.

As can be seen, memory refresh has
the highest priority and is initiated from
the CACP, and the system board
processing has the lowest priority (ex-
cluding the hogpen). The reason that
the processor is allocated the lowest
priority is that it continually uses the
channel to fetch instructions and the
data manipulated by the instructions.
Input/output devices only need
sporadic access o the channel since
their data rate is often very low (for ex-
ample, a 9600-baud serial link only
needs to transfer a byte over 1000
microseconds). Even adaptors which
need to transfer data at a high rate do
not do so continuously but in short
bursts (for example, an Ethernet adap-
tor sends and receives data at more
than 1Mbyte per second but may. only
process 50 packets every second).

Since the processor is the lowest
priority device it can retain the channel
once it has control without the overhead
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386 SPEED

Don't let your PC give up the ghost—Hauppauge has just
arrived with 2 new spark of life: the 386 MotherBoard. Our
new MotherBoard graces your PC, PC/XT or compatible with
speeds equal to the IBM PS2 Model 80. And faster. Because
we've built in 1 Megabyte of high speed RAM and a 387 math
coprocessor socket for speeds that make even irreverent
users humble with awe.

08/2 Compatible To ensure a long, fruitful life, our
386 MotherBoard is compatible with the PC/AT (BIOS and
1/0) — allowing you to run the new generation of DOS, 0S/2.
Equally inspiring, our MotherBoard runs Windows/386,
UNIX V and PC-M0S/386. And if you need more power,
you'll find two 16-bit expansion slots that accommodate the
latest 1/0 expansion card. No 386 accelerator card gives you
so much versatility. Only our 386 MotherBoard gives
your PC a future with unlimited possibilities!

4

Technical Features = 16 MHz 80386 = 1 Megabyte
of 100 nsec 4-way interleaved RAM = PC/AT compatible
1/0 and BIOS for support of 0S/2 = Six 8-bit expansion
slots = Two 16-bit expansion slots = One 32-bit expansion
slot for up to 12 Megabytes of high speed memory = Battery-
powered clock calendar = Optional 16 MHz 80387 math
COprocessor

“Judged on price, performance, and ease of installation,
the Hauppauge 386 MotherBoard is easily the Upgrade
Product of the Year.”

— Robert Luhn, PC World

For more information on our easy-to-install MotherBoard. call:

WESTERN COMPUTER

299 Sandgate Rd, Albion Haup a el

Brisbane, Q. 4010 Australia
Ph: (07) 262 3122
Fax: (07) 262 4957

Trademarks: [BM PC, XT, AT and PS2: IBM



of arbitration requests, until one of the
other devices signals that it needs to use
the channel by activating the
PREEMPT signal. This means that an
arbitration cycle is only required when a
device other than the system board
processor requires the channel.

The performance benefits of using
burst mode on the new Micro Channel
are such that a disk, for example, can
transfer data twice as fast across the
channel as it could across the AT bus.

MCA reliability

In the description of the Multi Device Ar-
bitration Interface, it was stated that the
central arbitration control point will not
initiate an arbitration cycle while a device
is asserting the —BURST signal. If a
burst-mode device were to gain control
of the channel and then refuse to
release control, memory refresh opera-
tions would be impeded which would
cause soft-memory errors.

To protect the system from such
devices the CACP implements a time-
out, which is started when —PREEMPT
goes active and gives the bursting
device 7.5 microseconds to release con-
trol. After the time-out period has
passed, the CACP will place the
+ARB/—GNT line in the arbitrate state
and therefore remove the grant from the
bursting device. The memory refresh ac-
tivity has the highest possible arbitration
level and will set —PREEMPT every
15.6 microseconds to enable a refresh to
occur.

Any memory card or device which
detects an error that threatens the cor-
rect continued operation of the system
must drive the channel check (—CHCK)
signal active, and it must remain low

Allocation of arbitration levels

1 A/G
——| P
—ag— B
Level X
+ARB/-GNT Local arbiter
Central
arbitration PREEMPT
point -BURST
A/G
o P
Arbitration B
ievel lines —_—
* [ — LevelY

Local arbiter

]
DMA controller 0-3

Vo

Data Transfer  Address
bus controls  bus

AG
=
B

Level Z
Local arbiter

Fig 2 Central arbitration point, 8 DMA channels and diskette arbiter are all one chip!

until the —CHCK interrupt handler
resets it. In addition, the card must set
the channel check bit in the card’s option
select address space. This bit is inter-
rogated by the —CHCK handler for each
card position until all reporting cards
have been identified.

Arbitration level assignments

Level Primary Assignment
2 Memory refresh
1 Error recovery
0 DMA port 0 (but programmable to other arbitration levels)
1 DMA port 1
2 DMA port 2
3 DMA port 3
4 DMA port 4 (but programmable to other arbitration levels)
5 DMA port 5
6 DMA port 6
7 DMA port 7

8-14 Spare

15 System board processor

1SQ Hogpen or Inactive State Queue

Fig 3

Level-sensitive sharing
interrupts

All the Micro Channel system board fea-
tures and channel attached devices
employ the same level-sensitive
mechanism for interrupting the proces-
sor. Each card must also implement an
interrupt pending indicator which is reset
by the normal servicing of the device.
Each card must hold the level-sensitive
interrupt active until it is reset as a direct
result of servicing the interrupt. The ad-
vantages of the new structure are as fol-
lows.

Phantom or lost interrupts should be
less frequent and more easily identified
as there is an interlock between the
hardware and software that supports the
interrupt service. With the previous PC
bus, interrupts were ‘edge sensitive’
which meant that it was the change from
inactive to active state which caused the
interrupt request into the processor. With
a level-sensitive interrupt, the interrupt
request into the processor remains
pending until the device makes the sig-
nal inactive in response to the normal
servicing of the interrupt.

With edge-sensitive interrupts an inter-
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Mach 2 Version 2.0

Assembly Language Subroutine Library
for IBM and Microsoft BASIC Compilers.

Mach 2is a high-performance library of assembly language subroutines that you
callfrom your compiled programs. With Mach 2, your programs have acrisp,
professional look and feel and (in most cases), resultin smaller EXE files. Some of
the routines are written to speed up functions you normally performin BASIC.
Others arethere to provide you with functions not normally available in BASIC, so
you can do just aboutanything your computer is capable of.

Mach 2 is compatible with QuickBASIC 1 through 4, IBM's BASCOM 1 and 2,
Microsoft BASIC compiler £.36 and Microsoft Business Basic. Note that no
knowledge of assembly language is needed, nor is an assembler program
necessaryinorder touse Mach 2.

Mach 2includes pre-built user libraries for QB 2, 3and 4, alinking library and alt
the necessary .obj modules for building your own libraries. Assembly source code
isavailable atan extracharge.

Mach 2includes: Window Manager (also draws boxes) O Extra Memory
Manager - store/sort/search data using all available DOS memory O Controlled
input routine ignores Ctrl-C and Ctri-Break O Display data 4-10 timesfaster than
BASIC-instantly when compiled 0 BLOAD/BSAVE in compiled BASIC O
Read/write files at DOS speeds O Scroll windows any direction O Print using for
numbers up to 6 times faster than BASIC [ Change file attributes ~ hide, unhide,
read-only, etc. ) Get & change default drive/current directory 0 DOS/BIOS
function calls and interrupts 1 Many more functions, sample programs anda
manual explaining the use of each routine. Price s 185

Stay-Res Plus

0 Select your hotkey, including “shift"” type keys. For example, you can pop up
with Ctrl-Alt.

OPop up your program with a POKE from another program.

OPopup by POKE'ing special characters into the keyboard buffer. inthis case,
your program will pep up only after all other characters have been read from the
keyboard. This feature makes it easy to passcharacters to another program.

0 Dynamic arrays can be used in your programmes.
OFiles can beleft open between pop ups.

Pop upaccording tothe date and time. Reset the date and/or time anytime.
This feature can be turned off whenever you like.
Pop up whena ring is detected on selected COM ports. You select which port(s)
should be checked by Stay:Res Plus. This feature can beturned off or reset atany
time.
Cifthe system has Lotus/intel/Microsoft Expanded Memory available for use, your

rogram takes only 7K of DOS memory.

preg vt y Price $265

The MicroHelp Toolbox

Compatible with QuickBASIC2-4and BASCOM 6

This productisalibrary.of QuickBASIC subprograms and functions that drastically
reduce your programming time, while giving your programs a crisp, professional
look andfeel. Asabonus, weinciude a routine that ets you set the DOS Errorlevel
fromarty version of QB as well as BASCOM6.

Because many of the subprograms are video oriented, we've builtin a few routines
from our Mach 2 assembly language library in order to speed up your programs.
Since allthe subprograms and functions are writtenin QuickBASIC, and you getall
the QB sourcecode, you can modify them to your heart's content, We even
suggest specific modificationsin the huge, easy-to-use, fully indexed manual.
Inadditionto the manual, you get diskettes containing: QB source code, a prebuilt
User Libraryfor QB 2and 3, a Quick Library for QB 4 and BASCOM 6, plusfour
LINK libraries (BCOM and BRUN for QB 2/3 and QB 4). We also include . MAK files
and declarations for QB 4 as well as batchfiles for maintaining and rebuilding
libraries

Each routine has a small sample program demonstrating its use. Price s 185

CallFMS
(03) 6999899

We accept Bankcard, American Express, Mastercard and Visa.

Prices shown above do notinclude Sales Tax or delivery charges. Call FMS for our complete
catalogue of software products and prices.

FMS 1067
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rupt could be lost if it occurred while a
previous interrupt was still being ser-
viced, as the interrupt signal was already
in the active state. The second interrupt
could not cause the inactive-to-active
transition and, therefore, the processor
was not notified of the second interrupt.
With level-sensitive interrupts, each in-
terrupt request will be notified to the
processor.

The importance of this change to the
reliability and flexibility of the system is
underlined by the fact that IBM has built
circuitry into the system board which
prevents any attempt to re-program the
interrupt controller to operate in edge-
sensitive mode.

Each interrupt level can be used by a
mixture of sharing and non-sharing
hardware. An interrupt handler which is
to be used in a shareable environment

‘The channel architecture
uses asynchronous
protocols for control and
data transfer and
provides several new
features.’

must follow certain rules to enable the
system to operate. When the interrupt
handler is set up, it must note the ad-
dress of any existing handler for the in-
terrupt level. When the interrupt level
handler is invoked to process an inter-
rupt, it must check that the adaptor that it
is handling has an outstanding interrupt
request by accessing the interrupt pend-
ing bit on the adaptor. If the adaptor is in
the process of interrupting, it is serviced
normally and the interrupt controller is
reset.

If any other card on the same level still
requires service, then the interrupt re-
guest line will still be active and cause
the chain of interrupt handlers to be re-
entered. If the handler finds that the
adaptor does not have an interrupt pend-
ing, then it passes control to the pre-
viously-existing interrupt handier. In this
way, control is passed down the chain of
interrupt handlers until all requesting
devices are serviced.

An interrupt level can in fact be shared
between a device on the system board
and a device attached to the channel
service system board as long as the
devices conform to the standard rules. it
should be noted, however, although
many devices can share an interrupt
level, the time between the interrupt
being raised and the appropriate inter-

Transfer data by interrupts

100 instructions
per byte

System processor

Transfer data by DMA

o

DMA controller

Memory

0 instructions
per byte

DMA controller

Transfer data between master and slave

—_—_—

0 instructions

Fig4

per byte

rupt handier processing the interrupt in-
creases as the number of devices in-
creases.

Multiple masters

To understand the benefits which can be
gained from the use of an additional
master on the channel, we need to un-
derstand the actions of the system board

processor and the DMA controller when

transferring data to and from a device. It
should be noted that each port of the
DMA controller on the system board is in
effect a master but one with very limited
abilities.

We will consider what is involved in the
case where some data is being trans-
ferred from one device on the channel to
a second device on the channel for
example, when a file is being copied
from one disk to another.
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computing.

here are three
roads to multi-user

can guarantee a
smooth tri

Businesses, big and small, have come to
rely on Personal Computers. Few can get
by with just one. As you exploit the
potential of your PCs, the demand for
more computing power, storage and
terminals will grow too. But bigger
systems can also lead to problems if you
choose the wrong growth path:

Does your system stall in
heavy traffic?

How are file backups
handled?

Will single user software
work reliably with more than
one user?

Is further expansion expensive?

There are at least three ways to build
a mult-user PC system  Unix/Xenix, a
Local Area Network, a clustered CPU
system.

Unix/Xenix Systems
Unix is a great operating system but not
for business applications.

Most software is written for DOS so
a lot of programs just aren’t available in
Unix.

Unix is sophisticated, so staff need
extra training to use the system
effectively.

With one CPU doing all of the work, you
will find yourself in the slow lane when
the workload builds. And even with a
fast pracessor, you'll notice the drop in
speed as more users are added.

Local Area Networking
A LAN is a good way to link existing
PCs together to share resources. But

LANS are expensive. Each user

needs their own PC, network inter

face and cabling, as well as the
file server.

Also, since information moves over a
single wire, reading and writing large
data files is slow.

And system management
can become a nightmare
as users keep copies of
files on their own
systems that are never
backed up.

PC PLUS
ALLOY's PC PLUS combines the best of
both worlds.

PC PLUS works with IBM's Personal
System/2, PCs, XTs, and ATs, the Compaq
386 and other compatibles.

Each user has a-PC
SLAVE card and
their own terminal.
PC PLUS keeps
the CPUs together
so data is moved 16
bits atatime  not
one. This is
enhanced by RAM-
based disk caching.

nly one

With one processor per user and
high speed data transfer, PC PLUS is fast,
very fast. And as more users are added,
you can be sure that performance won't
drop off.

Compatibility is no problem. PC
PLUS is DOS, Novell NetWare, and
Orchid PC-NET compatible, so your
investment in software and staff training
are not wasted,

ALLOY's NTNX operating system
allows users to share information. System
security allows files to be locked or made
available to other users, as required. And
print spooling is supported so you can
share printers.

Processors share common data
storage, so system management is easier
to handle. In fact, with ALLOY's
RETRIEVER Tape Backup System, this can
be handled for you automatically. All
you need to do is insert the tape.

If you would like to know more about PC
PLUS, contact your ALLOY dealer now.

Alloy Computer Products {Australia) Pty Ltd:
5 Enterprise Court, Mulgrave, Victoria.3170.
Phone: (03} 561 4988 Fax: (03) 561 7412

35 Spring Street, Bondi Junction, NSW 2022
Phone: (02) 369 9229

Please send more information about ALLOY PC PLUS.
NAME

COMPANY
ADDRESS

POSTCODE
PHONE

cormoranALL 003
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OUR TRADE-INS ARE
THE CAT’S WHISKERS!

Until now, the trade-in value of office automation and communications
most used PCs was a joke. Not any more. consultancy.

Microcomp give you a realistic trade- Naturally, you can purchase or lease
in price and the opportunity to re-equip but before you do, allow us to explain the
from scratch with your choice and benefits of our Operating Lease option.
combination of latest technology PCs. It offers improved tax deductibility and
We can build in options such as full flexible terms from six months to six years.
on-site maintenance, service If you're hunting for innovative PC ideas,
back-up that's the best in Australia, talk to us about your requirements today.

training or retraining programmes

to your specifications, 008 033 332

. Melbourne, Sydney, Adelaide,
a wide Brisbane, Canberra, Perth.
range of consumables

# Registered Trademark of IBM

and professional

THE 'PURRFECT” COMPUTER SOLUTION
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in the case where the processor is
directly handling each device we would
have the situation where the processor
would be interrupted for each incoming
byte, and would then execute code to
identify the source of the interrupt as
well as transfer the data from the
device to the processor. It would then
have a similar set of actions to write the
data out to the destination device.
Hence, each byte crosses the channel
twice and there is a significant proces-
sor overhead servicing the devices

{(which will involve further memory ac-
cesses across the channel). Servicing
each interrupt and organising the trans-
fer to or from the device can cost at
least 100 processor instructions to be
executed for each byte transferred.
This is shown in Fig 4.

The DMA controller can be used to
transfer a block of data with a greatly
reduced processor overhead. The proces-
sor would instruct the DMA controller to
transfer a block of data from the input
device but would not be involved in the

e

__AUSTRALIA’S CAD SOLUTION ron

R.C.S. Design Pty. Ltd.
728 Heidelberg Road
Alphington, 3078
Tel: (03) 49 6404

(03) 49 6792
Fax: (03) 499 7107

Easy to learn and use you can become proficient in only
two days.
TAFE training course available
Fully integrated 2D and 3D design and drafting with parts
lists and bill of quantities incorporated.
User defined symbols displayed in grap’ical menu
Dynamic co-ordinate display
Entire work session can be reviewed -
great for training and back up
Design your work in 3D perspective
Dynamic rotation of work in 3D perspective
Plus many more powerful and effective features

WITH QIKDRAW YOU GET THE BEST OF
EVERYTHING AT NO EXTRA COST!

COMPLETE SYSTEM, INCLUDING COMPATIBLE
) COMPUTER FROM AS LOW AS $4990.

Let Attaché Software introduce you
to computerised accounting the easy way,
absolutely FREE and without obligation.

Attaché, the biggest name in micro
accounting systems, has prepared a
demonstration disk that runs just like the
real thing.

Just load it into your IBM compatible
or Apple Mac and examine Attache in
the convenlence of your office or home.

Attaché offers: accounts receivable,
order entry, invoicing, sales analysis,
inventory, accounts payable, department/
project costing, general ledger and
payroll.

This is your risk free opportunity
to prove to yourself how Attaché can
streamline your accounting. At prices
starting under $1,000, you can't go wrong.

Simply mail your FREE OFFER
coupon today or phone (02) 929 8700.
Distributors Australia-wide.

[ 4
Bullet proof reliability.
Mail to: Attaché Software Australia Pty Ltd
10th flr, 8 West Street, North Sydney NSW 2060, I

YES! Please send my FREE Demo Disk and
other information about Attaché . I

Company.................

Type of Business....................c.........

Address

Code ... Bus. Phone .........

Please specify: J11BM _1Apple Mac APC

-
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programs, want to use
them together, transfer
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No other environ-
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windowing environ-
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transfer of each byte. The use of the DMA
controller means that the byte would be
transferred across the channel from the
device to the DMA controller, and then
again across the channel to the memory
area specified by the processor. The
same double transfer would occur when
the data is being transferred to the output
device. Therefore, the use of the DMA
controller would cause each byte to trans-
fer across the channel four times (but
would still be more effective because of
the greatly-reduced system processor
overhead). This, too, is shown in Fig 4.

in the case where one of the devices is
a master it can control the other device
directly as a slave, and the master can
process interrupts from the slave directly
off the channel without involving the sys-
tem processor. If, for example, the input
device is the master, it can directly trans-
fer each received byte to the output
device with each byte being transferred
across the channel only once, and the
cost to the system board processor of
setting up the master is probably less
than the cost of setting up the two DMA
operations. This is shown in Fig 4.

From the above example, it can be
seen that the use of a master device can
require only 25 per cent of the channel
transfers that are needed by a DMA con-
troller while requiring no additional
processor overhead.

Enter OS/2

The real power of multiple masters will
only be really exploited when the master
becomes capable of providing a sig-
nificant amount of functions for each re-
quest from the system board (or, indeed,
some other master).

One possible such master would be a
complete file system with internal disk
drive(s) and controller which would
respond to OS/2 or DOS level file access
requests. Such a master would carry out
the directory searches and the main-
tenance activities (such as updating the
FAT) with no channel accesses, and only
the requested data being transferred
across the channel. It would support mul-
tiple simultaneous transfer requests and
use various techniques to optimise ac-
cess to the integral disks. In the case of
the example presented here, the file copy-
ing could be achieved without any data
being transferred across the MCA inter-
face and with no interference to the
operation of the system board processor.

Such intelligent masters cannot be fully
exploited or cost-justified when PC-DOS
is being used since DOS waits for each
transfer to complete before continuing
with the application. Under DOS, such
masters would provide very little obvious

At last FREE-SOFT ® International is here! We have more than 900
programmes in our international library, you can get any disk for $12, and if you
Join FREE-SOFT NETWORK ® it will be $10 only per disk! plus getting our
SOFT-LINE ® Newsletter.. full of tips to help you get the most out of your PC!
plus receiving regularly our SUPER-SOFT ® sheet listing in details the best 10
software programmes available in our library! plus SPECIAL PRIVILEGED
STATUS ® .. you will have advance access to the latest Public Domain and
User-Supported software programmes before its release to the public! plus having
24 hours, 7 days hot line to order from! Membership in the NETWORK is
$39 annually! So, may we say.. WELCOME to the world of FREE-SOFT.

#0125 PC-PROFESSOR  Your computer #0172 THE LIBRARY for lotus — 20
will teach you all about BASIC Super worksheets for lotus 123, from
programming in colour! . Cheque Book balancer. Cash Flow Manager
#0180 PC-TUTOR  Tutor will teach you to New Venture Budget!

all what you need to know about Your PC #0197 HARD DISK UTILITIES — Super
and its DOS! collection of Hard disk Utilities from a
#1000 PC-WRITE + Super word utility tells you which files have not been
processor, comes in 2 diskettes, this is backed up to the one helps you create sub-
part 1, full-featured package with 55000 directory no one knows about but you!
word dictionary in colour, even support # 0174 KID’S WORD PROCESSOR —

a Laser printer. Excellent word processor written for

# 1001 PC-WRITE + Part 2 as above. Children (and adult too!) in super colour
#0054 SIDE-WRITER — It will allow your  and sound, features graphic menus and the
printer to print SIDEWAYS on paper! lot!

a must for lotus users! #0175 PC-DRAW #1 A must as a part
#0051 EZ-FORMS  allows you to of your Desktop Publishing Library, it is a
generate master forms tailored to your combination of programmes, providing
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#0028 PC-MUSICIAN  Great printing and slide show capability.

programme, you can create and SPECIAL #0176 PC-DRAW # 2 — A selection
play songs on your PC! ANY of drawings and pictures made by
# 1003 PC-FILE + — Just when PC-Draw #1, plus a super slide
you thought PC-FILE couldn’t 5 DISKS show, you must have PC-DRAW
get any better File+ create #1 to be able to use it.

new standard in Database PLUS #0201 PROCOMM  The
managers, comes in 2 diskettes, 1 YEAR professional communications
thig is part 1, it is easier, tt:aiter MEMBERSHIP  programme, if you have a

and more. . . more powerful. Modem then you need Procomm.
# 1084 PC-FILE+ — Part 2 ONLY # 0046 PTROOPER A game, in
as above.

$39 Super Colour, keep the invading
paratroopets from landing in your
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# 0130 PERSONAL FINANCE
MANAGER  Good personal
accounting system. You can keep track
of all household money matters from
Cheque account to Investments.

#0148 PC-TOUCH — Your Computer will
be your typing tutor, let you go at your
own pace and keep track of how well you
are doing.

#0147 SLIDE — Images can be created,
edited, saved, displayed and printed using
the programme. Handy for Disktop
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360kB floppy disk drives Hard Disk Drive #
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1 199 Graphics Card 1 599
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Computer
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performance benefit since the elapsed
time to access the data is likely to be ap-
proximately the same and DOS is un-
able to utilise the processor savings.
With OS/2, however, the situation is
completely different. While one applica-
tion is held waiting for its data to be
processed by the master device, 0S/2
will be able to schedule other activities
and so fully utilise the processor time
which is made available by the use of
the intelligent master.

We are accustomed to and familiar
with changes which improve the perfor-
mance of our PC-DOS systems, such as
when we upgrade the clock speed from
4.77MHz to 8MHz, or change from an
8088 to 80286 processor, or move from
a floppy disk to a hard disk. Such chan-
ges speed up each individual activity
noticeably. With OS/2 and MCA,
however, we will have to become accus-
tomed to changes which increase the
overall power of our systems but which
will not necessarily make any single ac-
tivity operate any faster. One of the main
benefits of MCA is that it gives IBM and
other suppliers a platform on which such
total system improvements can be built.

It is possible that at some point in the
future the database and comms
manager services for IBM’'s OS/2 ex-
tended edition will be offered by
separate masters which have been op-
timised to provide the required high-per-
formance service with minimum impact
on the main system processor.

Conclusion

IBM has always stated that its reason for
changing to MCA was to support fully
and exploit a multi-tasking system such
as 0S/2. We have seen how MCA
provides support for simultaneous trans-
fers over the interface, and this is paral-
leled within OS/2 by the advanced BIOS
also providing support for such concur-
rent activity. The availability of intelligent
masters on the MCA interface further en-
hances the ability of the complete sys-
tem to deliver a significant increase in
total power when OS/2 is being used.

The design of the Micro Channel
enables the PS/2 systems to be inherent-
ly more reliable than the previous PCs or
ATs, even in complex environments with a
multi-tasking operating system such as
0S/2. The support for multiple masters
lays the groundwork for providing power-
ful systems in which the major subsys-
tems can be partitioned to operate in
separate processors communicating over
the Micro Channel. It is obvious that what
IBM has currently announced is only the
tip of a very large iceberg.
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Toshiba P351 SX...cvevviirerienne $Call $Call
Toshiba P341SL.......coovvereiien Call
Fujitsu oeenenicee Call
Ultra Laser Printer 3590
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Microsoft Mouse........cccovvevneee. 170 195
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RECEIVE A FREE COMPACT DISC
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24 hour delivery (most cases).
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PROJECTION PANEL FOR PCs
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Colorado 44MB Tape Backup........ 599
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dBase IlI+................
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490
645
699
340
855
150
716
1690
586
282
115

Training available Bl Maintenance contracts available B Rentals available
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Now, the largest modem manufacturer competitive markets. This achievement of local
in Australia has good news for local users. and overseas success has meant vastly increased

NetComm became number one simply production of most of its products —which in turn
by constantly achieving the impossible, and by has brought about lower unit costs —savings
constantly producing the better modem. which we can now pass on to you.

NetComm's domestic success has now been NetComm'’s lower prices apply to just about all of
reproduced overseas, where NetComm has their huge modem range. And they apply right now.
successfully exported So why go past
Australian technology into NetComm, when you can
some of the world’s most now have the best, for less.

Total Solutions for Data Communications

NetComm (Aust) Pty Ltd - NSW PO Box 284 R Blé NSW 2073 Tel: (02) 888 5533 Telex: AA27488MODEMS Keylink: 6007:DNC002
Viatel: 288855330 Fax: (02) 887 2839 VIC. 94 Rivér Street South Yarra 3141 Tel: (03) 241 0534 QLD. Suite 6 Level 11 AMP Place 10 Eagle Street

Brisbane 4000 Tei: (07) 232 0306 WA. St. Martins Tower 44 Georges Tce Perth Tel: (09) 220 3407 e



Hewlett-Packard’s DeskJet ink-jet printer provides laser-quality lettering and
simple graphics at an affordable price for the small-business user. Derek
Cohen was impressed by the performance of this machine, which is due for

With the increasing interest in graphics
and desktop publishing, many computer
users are looking disparagingly at their
dot matrix printers and lusting after the
sort of quality output that laser printers
offer.. For most users, however, laser
printers are far beyond their means.

release next month.

In addition, while many 24-pin printers
offer good-quality text and graphics out-
put, they are limited in typefaces and are
often not supported by more sophisti-
cated applications.

It is frustrating, for example, to find
that Xerox Ventura Publisher will sup-

port 9-pin dot matrix printers, and laser
printers, but not 24-pin devices which
for many would provide adequate
originals.

The final problem is that of printer
drivers. Most software applications now
support laser printers, and it has been
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obvious for quite some time that there
was room for a low-cost, non-laser
printer that recognised, for example, the
HP LaserJet set of instructions.

Hewlett-Packard has now filled this
breach with its DeskdJet, which will retail
for around $2000. The unit is HP Laser-
Jet compatible, is based on ink-jet tech-
nology, and produces text and graphics
of a quality comparable with laser
printers. It uses ordinary bond paper,
and font cartridges give access to
typefaces up to 18pt in size with italics
and bold available.

If things were so simple, however, the
laser market would collapse overnight,
and as we will see, price does have its
penalties.

Hardware

Having narrowly avoided slipping a few
discs moving a bunch of newly-delivered
laser printers around the office last
month, it is gratifying to find the DeskJet
a small, lightweight box: Dimensions are
37cms deep by 44cms wide by 20cms
high  about half the size of a standard
laser printer. And at just over 6kgs, it is
about one-third the weight. Compact-
ness is an integral part of the design,
with the ‘in’ and ‘out’ paper trays lying on
top of each other and forming part of the
unit's 37cm depth.

Both serial and parallel interfaces are
provided as standard and these,
together with the power input, are

~
~

It sharing printers is a headache, you need a PRINTER Qr.

]\

SN

Sl

The Printer Qr is a fully featured
Buffer, Queuer, Switch.

It means no more hastles
unplugging cables, operating
switches or waiting for printers.

The Printer Qr is easy to use,
directing work automatically to a par-
ticular printer as well as giving you
complete control using software

commands.
® 2 year guarantee

® User friendly MEMORY RESIDENT

Large buffer memory - dynamic
allocation

High speed inputs all can be active
simultaneously

Sophisticated character compression
techniques: eg. a 750K desktop
graphics file used only 120K buffer
space

software makes command usage a
breeze

ALL AUSTRALIAN...
! Designed and manufactured by
Diamond Systems
(03) 714 8269 FAX (03) 714 8554
P.QO. Box 105 Hurstbridge 3099.
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recessed in the middle of the bottom
plate of the printer. This means that the
printer can be situated almost flush
against a wall or partition.

The ink-jet printing mechanism con-
sists of a removable cartridge containing
both the two rows of 30 ink nozzles
forming the print head, the ink-jet
electronics and the ink reservoir. One
head- cartridge should last about 500
sheets, depending on the balance of text
to graphics and the quantity of heavy
black areas of graphics. Hewlett-Pack-
ard works to a guide of 525,000 charac-
ters or double that in draft mode.
Replacement cartridges will cost around
$30. This works out at around 5.5¢ per
copy. In terms of consumable costs this
is comparable to many laser printers.
However, ‘typical laser printers’ cost up-
wards of $3000. At the other end of the
quality scale, 5.5¢ per copy is con-
siderably more expensive than the cost
of ribbons for a standard impact printer.

Next to the paper trays are two slots
which take font cartridges, two sets of
buttons and a series of LEDs. The font
cartridges are different from the standard
HP LaserJet cartridges because the for-
mat in which the fonts are held is dif-
ferent. As we will see later, this also
means that standard HP downloadable
fonts cannot be used.

The machine as standard comes with
Courier as a built-in font and all other
fonts must be purchased separately on
cartridges.

The top of each cartridge shows the
name and point sizes of the fonts it con-
tains. Alongside each combination is an
LED which glows when that particular
font is in use. Fonts can be selected
either by software, or manually using the
buttons, and in either case the LEDs
glow on and off as the fonts are
selected.

The review machine was supplied with
three cartridges. One each for Helvetica
and Times Roman, and a demonstration
cartridge which prints a sample text and
graphics page on power-up. Font
cartridges will cost between $80 and
$200 and an Epson emulation cartridge
will also be available.

Each of the supplied cartridges
provided 8pt and 10pt text in Roman
(upright) and italic fonts. Compression
from the standard 10cpi to 16.67 and
20cpi, expansion to 5¢cpi and bold effects
are performed ‘algorithmically’. This
means that the faces are calculated
rather than stored, and the results can
look pretty grim. Bold is achieved by
doubling the number of dots per charac-
ter and you soon realise why people like
Adobe make a fuss about people buying
proper fonts. | found the Helvetica bold
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First came piles of documents and bulging filing cabi-
nets. Then, tape drives and floppy disks. Now, the Bernoulli
Box® — the perfect solution to manage, store and share
your ever expanding flow of data.

With 20 Megabyte removable disk cartridges in
single and dual drive, 5%4” or 8” systems — you have the best
of hard disk performance and unlimited secure data storage.
No wonder the Bernoulli Box is the standard for more than
150,000 users.

Never runs out of storage ,

Because Bernoulli™ uses removable 20 Mbyte cartrid
ges, there is no limit to your data storage.

For another 20 Mbytes or even 500 Mbytes, just add
more low cost Bernoulli cartridges.

Fast access, fast backup

Transfer your data at hard disk speed. And preserve
that data on true “working copies”; no need to “restore” data
to use it. Backup tasks that would take stacks of floppies are
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copied easily on one 20 Mbyte cartridge in as little as 2
minutes.

Easy to protect, easy to share

Your data is truly secure when you lock cartridges away
in your safe or desk. And to share your data, just carry a
compact Bernoulli cartridge down the hall or drop it in the
post. Try that with your PC’s hard disk!

The long term, low cost investment

We've designed Bernoulli Boxes to work with any IBM®
PC, from the original to the PS/2 80 IBM compatibles
and the Apple® Macintosh™ so Bernoulli is an investment
you won'’t outgrow. As you expand your data, just add more
low cost cartridges, for a lower cost per megabyte.

Every reason for PC World Magazine to name the
]139e§r710u11i Box a “World Class Product” in 1985, 1986 and

So, check the Bernoulli Box range now. Just call
Sourceware (02) 411 5711 for more information.

Number 1in removable data storage:

Sourceware - 586 Pacific Highway, Chatswood NNSW 2067, Australia. Tel.: (02) 411 5711. Fax: (02) 411 6638.
lomega International - Excelsiorlaan 39 box 3, 1930 Zaventem (Brussels), Belgium. Fax: 0011-32-2-720-5463. Telex: 20641.

*According to the 1987 DISK/TREND report. 1BM is a registered trademark, and PS/2 80 is a trademark of 1BM Corp. Apple is a registered trademark, and Macintosh is a trademark licensed to Apple Computer Inc.



far less objectionable than the Times or
Courier bold.

Other buttons place the printer on and
off-line, perform a form feed, change be-
tween letter-quality and draft mode, and
allow for the hand-feeding of envelopes.
In draft mode the DeskJet only prints
every other dot, which saves ink and
cuts printing time by about one third. For
people who want to have fine control
over the paper position before printing,
two buttons produce micro feed move-
ments of the paper.

The paper tray can hold up to 100
sheets of paper up to US legal size. An
adjustable gripper holds the narrow edge
of the paper in place while a lever ad-
justs a side bar to accommodate A4 or
wider paper. The output tray holds only
25 sheets and each printed page is
suspended by two bars above its
predecessors for a few seconds, to allow
the ink to dry before it is released onto
the stack. HP recommends that standard
bond paper is used, and on test | found
no difficulty using ordinary photocopier
paper or laid Conqueror, which has a
surface texture that rubs against the
head and smears the ink on some ink-jet
printers. .

Pages are stacked face up in the out-
put tray which means that a multi-page
document is stacked in the wrong order.

Software compatibility

The DeskdJet is compatible with the
original HP LaserJet printer. This com-
patibility is referred to as PCL Ili+. Cur-
rent LaserJet Series Il printers use PCL
IV. It is important to understand the dif-
ferences in order to realise why ‘HP
compatibility’ is not a single standard.
PCL lli+ supports fonts up to a maxi-
mum of 18pt (about twice the height of
a standard printer output) whereas PCL
IV goes up to 48pt. Both offer up to 300
x 300 dpi resolution in text and
graphics.

The HP control language is totally dif-
ferent from that used for Epson or IBM
emulations. Instead of the computer
saying ‘now use font 3', the HP language
is more like a bargaining statement —
‘I'd like a bold serif face in 24pt with the
international character set, what have
you got? I'd prefer Century if you have
it'. If the printer can’t match the request
exactly it provides the next best thing.
So, you may get Times Roman in 18pt
US-ASCII only. The very long strings of
escape sequences to make such re-
guests are frightening to say the least,
so it is good that the DeskJet will work,

provided with most software these days.
However, there are two major cautions.

as a default, with the LaserJet drivers

The DeskJet does not have any internal
memory in which to assemble a page. In
this respect it is closer to a serially-print-
ing dot matrix or daisywheel printer — it
processes one line of data at a time
rather than accepting a page at a time
like a laser printer with its 1Mbyte of
RAM.

To give an example, consider a tinted

The removable print head also contains
the Ink reservoir. The large gold plate is
the electrical contact, the small one un-
derneath contains the ink nozzles

box containing text. On a page printer, a
virtual page is made up in RAM. The
software in the computer will send the
printer a series of instructions such as
‘draw a box at these coordinates, fill it
with a tint, now move to the top corner
and write this text in this preferred font
which | have just downloaded’. The
printer assembles the components and
then prints the page.

On a serially-driven printer (serially as
in data not interface), there is nowhere
to make up this page and the printer has
to ‘lay down’ the data as it arrives. It
needs some trial and error to discover
whether the LaserJet printer driver
provided for a given piece of software
sends its data serially or to a virtual
page. GEM Output works fine, but GEM-
derived Ventura does not.

In the long term, Hewlett-Packard ex-
pects that DeskJet drivers will be avail-
able for all major software packages. In
the short term, the company recom-
mends using a LaserJet or LaserJet+
driver if no DeskJet one is available. |
was provided with a DeskJet driver for
Microsoft Windows which worked per-
fectly.

The other major difference is that the
Deskdet will not accept standard HP
downloadable fonts. Partly this is be-

cause the standard machine does not
have the memory to store them. The
other reason is that the DeskdJet stores
the bit-map for its fonts in a vertical pat-
tern (that is, it reads one vertical line of
dots at a time) rather than horizontally as
with standard HP fonts. In addition, the
DesklJet’s basic ‘dot’ is round whereas
that of a laser printer is oval.

Nonetheless, Hewlett-Packard will be
supplying a memory cartridge to accept
special downloadable fonts. And no
doubt some enterprising hacker will write
a utility to convert LaserJet fonts to
Deskdet ones.

Performance

The DeskJet was run with a number of
software packages. Apart from those
running under Windows, all were con-
figured for a standard HP LaserJet+. In
operation the machine is almost silent
and presents none of the environmental
problems of smell, noise or bulk of a
laser printer.

It is obvious, looking at any of the print
samples, that the output quality of the
Deskdet is very close to that of a laser
printer. In fact, when printing solid black
areas and tints in graphics mode, the
DeskJet showed less streaking than a
laser printer. In text mode the results are
very impressive, with only occasional
slight spidering revealing that a wet
process has produced the text.

Using PC-Write, | selected the Laser-
Jet+ printer driver with what was
referred to as 'Soft R8 new Helv-AD’
fonts. This set includes a 24pt Hel-
vetica not contained on the cartridge,
but the standard, bold and italic fonts
reproduced correctly. 1 tried various
other font cartridge drivers and most
produced satisfactory results for some
of the font letters.

Fontasy also reproduced its fancy text
and graphics correctly, showing that this
package sends its graphics data serially
rather than as page commands. The HP
fonts available for Fontasy printed out
correctly, though again, these are trans-
mitted as graphics streams.

Pictures were printed from GEM pack-
ages Draw and Davrelle, using the
standard LaserJet+ driver. These printed
perfectly with the grey tints actually print-
ing finer than on a Kyocera 1200 laser
printer. The LaserJet+ driver for GEM
sends lines only one bit high to the
printer which makes for very slow print-
ing. The DeskJet can handle lines 12
dots high and, when a GEM driver be-
comes available, printing will be
speeded up considerably.

Though it is possible to print from
GEM, it is not possible to drive the Desk-
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TO GIVE YOU THE COMPETITIVE EDGE? !

TO PRESENT AN OPPORTUNITY FOR YOU TO DO SOME REAL |
BUSINESS?

TO GIVE YOU AN OPPORTUNITY TO LEARN AND EXCHANGE
IDEAS WITH OTHER LIKE MINDED PROFESSIONALS?

OF BEING PART OF A CHAIN OF INTERNATIONAL EVENTS
INCLUDING COMDEX FALL AND COMDEX SPRING?

TO SHOWCASE PRODUCTS, SERVICES AND IDEAS IN AHIGHLY |
PROFESSIONAL WAY ON AN INTERNATIONAL LEVEL?

| TO PRESENT THE BIGGEST, MOST COMPREHENSIVE COMPUTER
. AND COMMUNICATIONS EXHIBITION AND CONFERENCE
" AUSTRALIA HAS EVER WITNESSED?

TO PRESENT AN EVENT THAT NOT ONLY FOCUSES ON THE MICRO
! MARKET BUT LOOKS AT MID RANGE AND HIGH-END HARDWARE
AS WELL AS THE EXCITING WORLD OF COMMUNICATIONS?

FIND OUT BY PLANNING NOW TO BE PART OF
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AUSTRALIA
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DARLING HARBOUR — SYDNEY — AUSTRALIA

Presented by

1.1.G. AUSTRALIA Inc.
(Part of the Interface Group worldwide)
LEVEL 9 — 8 WEST STREET, NORTH SYDNEY
TELEPHONE - 61-2-959 5555  FAX - 61-2-959 5556



| MODEMS | &D Seagate PERIPHERALS

' 2 Meg Mem Above Board - AT 365.00
For the person with everything, the incredi- Joygtick ~1BM PC vith cable 49.00
ble new Netcom PocketModem. Perfect for‘ ngnech Mouse 199.00
your portable ~ call for pricing. l;/lg: r’aSOﬂ MOUZZOK ?gggg
emory — .

Nggiﬁﬂgo,m Modem 45888 B 3 PC Mono/Graphics Card 185,00
N ‘ PC Multifunction Card - 384K 195.00

etcomm 123/In Modem 530.00 Power Sunply — 135W 199.00
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Netcomm Automodem 1234 660.00 cables and instructions. Drives are pre-tested and warranted for one year. 80287/16 Maths Coprocessor " 100'00
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It /

Product Pricmg— 02 5600811
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180 Parramatta Rd, Stanmore NSW 2048
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First Choice 26200  Newsmaster 149,00 Wordstar'Versmln 4 519.00
First Publisher 149.00  Norton Commander 120.00 Xtree - File & Dir. Management ~ 109.00 ¥urbo ésypch Plus 255.00
Flight Simulator 107,00 PC Alen 86.00 PROGRAMMERS WORKSHOP Toroo Basic o
’;?égta%?:le_ PFIfJ)rsms Pesin 72(5380 Eg_ﬁg&g‘% Operating System 1 42888 r\l\:licrzosoﬂGm%cro aspsemblll. 248.00 Turbo Database Toolbox 104.00
Gem Gollection 17300 pagemaker Deskiop Publisher ~ 1650.00 Bﬁsi‘c’,"é o 145.00 Iﬂﬁﬁg Eﬂ'ﬁ,?;;ﬁj?k'?* }gjgg
Gem Desk Top 9900 pergpective—3D Bness Graphics  560.00  Turho Professional 990.00 T vt .
Gem Desktop Publisher 85200  polvboost 15900 . : urbo Lighining (Vol. 1) 139.00
Gem Draw 480,00 0lyboos : Nortons Editor 208.00 Turbo Lightning (Vol. 2) 124.00
' Byline Desktop Publisher $415.00 C Tools 342.00 Turbo Magic 995,00
Turbo Power Tools Plus 281.00 Turbo Numerical
. Lightwindow C 237.00 Methods T'box 139.00
PC-GLOBE is for you Metawindow 346.00 Turbo Pascai Ver. 4 133.00
Packed with up-to-the-minute date, hundreds of maps and full-colour graphics, BTRIEVE 715.00 Turbo P G -4 ™ .
PC.GLOBE literally puts an atlas and encyclopedia on your computer screen. Taskview 195.00 urbo Pascal Grapix Thox ~ 104.00
= Plan Vacations or Business Trips * Obtain Instant Data for Marketing 1220 Deb 195' 0 Turbo Power Tools 255.00
= Enhance Educational Programs = Increase Your Knowledge Of The TBugPlus (Pascal 220 Debugger). 195.0 Turbo Prolog 139.00
World = improve Your Children’s School Grades Nortons Utiliies 145.00 Turbo Prolog Toolbox 139.00
Nortons Utilities Advanced 249.00 J

Tel: (02) 560 0811 Fax: (02) 568 2196

All prices include salas tax.



PRINTERS
Brother HR20 879.00
Brother HR40 1432.00
Brother M1709 994.00
Brother M1724 1356.00
Epson EX800 891.00
Epson EX1000 1161.00
Epson FX800 756.00
Epson FX1000 945.00
Epson LQ850 1080.00
Epson LQ1050 1485.00
NEC P 899.00
NEC P7 1137.00
NEC P5 1699.00

Ultra Laser

$3499

SPECIAL FEATURES:

* HP Laser Jet Plus emulation
» |ight-weight laser engine

“J e Byline Desktop Publisher 415.00

* 1.5 Mbyte RAM on controller board

DRIVES
|
Floppy Disk Drive — PC Yz height  189.00 "
Floppy Disk Drive Teac-1.2Meg ~ 209.00 XT and AT SPEC|ALS
Hardcard — Plus Devel 40 Meg ~ 2137.00
Hardcard — Plus Devel 20 Meg ~ 1457.00
Archive 20 . 749.00 XT Turbo, 20 Meg. Mono Screen . 1930.00
Mnscioo 20Meg O 000 | XT Turbo, 20 Meg. CGA Screen .... 2050.00
Miniscribe - 71 Meg Hard Disk ~ 1728.00 AT 40 Meg. Mono Screen ............... 2700.00
Seagate 52Mb F/Height-ST251  1285.00 AT 40 Meg. CGA Screen ................ 2950.00
Seagate 80Mb F/Height (4096)  2027.00
e e dia®®  esto | AT 40 Meg. EGA Screen ................ 3450.00
% EAsy 17500 MONITORS
TYPEWRITER SIMPLICITY. .
ADI - IBM TTL Monitor ~ Amber ~ 245.00
WORD PROCESSING POWER. ADI - 1BM TTL Moritor - Green 245,00
\\ ADI EGA Monitor — PX22 899.00
- . ADI PX32 Super High ResMon ~ 1569.00
\\\\\ AbHTQ)N TAT E NEC Muitisync Monitor 1299.00

TVM EGA Hi Res Col/Mon (MD-7) . 945.00
Thomson Col 14" RGB-3651251 . 614.00

complete security. menu and

h : Th Col 14" RGBI/RGB 750.00
* Advanced 300 dpi full page bit-map ALL THE FEATURES OF AST'S SIX PACK PLUS AT HALF THE PRICE! 195.00 Thgrr::; Cgm ositg Amber 220.00
* Vector graphics capability + 0-348K DYNAMIC RAM USING 4164s v pos! '
» Faster download raster graphics . g\g:RLTU%EASMSEESBANLT%%TL,E:APRJ\RL#ELNPDmN'rEn Thomson Composntg Green 220.00
¢ More user-friendly utility CLOCK/CALENDAR A Thomson EGA Monitor - 4470 840.00
» Face-up or face-down paper output { * SOETWARE FOR A RAMDISK. PRINT SPOOLER Thomson PGA 4375M 1602.00
* Second paper tray option VM-1400 TTL Monitor 245.00
[ |
StarNB 2410 - 24 Pin 10 inch 1044.00
Tew  CORFORATE CORNER StarNB15 24 Pif ..... . 168400
anzana 1,44 Mbyte Floppy Drive K Plus Star NB2415 Printer 1400.00
- Reads & Writes 1.44M, 720K, SIDEKIC Star ND10~ 24 in 11 inen 53500
360K, 180K - b - '
~3.5 format n mersete Star ND 15 Dot Matrix Printer 938.00
- DOS Indepenaent gm 2:2: :ng 1;8883
IE;:F;; e . Star NX10CC 499.00
' Star NX1CCC Colour 589.00
Keep hackers out Q
SECURITY 2= isa é\e
.
Ne

logging system for PC’s and
LAN’s. Only $319.

Frustration Insurance

N )
Sidekick
Plus $285

BOOKMARK automatically
and periodically saves all
work in progress  and
allows you to resume work
immediately after a power
failure or system crash. $210

ARC

40 Meg tape B/Up XT/AT
Archlve Half-Height

$749.00

EGA WONDER

VGA Improved
Performance
Display Card

Operating Modes

Displays all Video Graphics Array
(VGA), Enhanced Graphics Adapter
(EGA), Color/Graphics Adapter (CGA),
Monochrome Display Adapter (MDA)
and Hercules Graphics Card operating
modes. Text modes include 132. Col-
umn support for 1-2-3, efc. Drivers for
ACAD, Windows, GEM, 1-2-3.

$455




®

TIPS

& TECHNIQUES

With theincreasinginterestin
graphicsand desktop publish-
ing, many computer users are
looking disparagingly at their
dot-matrix printers and lusting
after the sort of quality output
that laser printers offer. For
most, however, laser printers are

with laser printers. It uses or-
dinary bond paper and font
cartridges give acecess to
typefaces up to 18pt in size
with italics and bold available.
If things were so simple, how-
ever, the laser market would col-
tapse overnight, and as we will

Graphics and solids reproduce quite well when the DeskJet driver is used with Win-
dows. The Times typeface leaves something to be desired, though

Jet from Ventura Publisher at present.

printer numerous positioning commands
which cannot be acted upon. Hewlett-
Packard is currently in the process of
writing a Ventura.driver.

Using the supplied driver for Microsoft
Windows | printed out a page from
PageMaker. The sample above shows
how well it can produce text and
graphics, but how uneven the tinted area
is. The Type menu only allows access to
fonts on the installed cartridges.

Conclusion

if the DeskJet’s print quality is as good
as | have made out, what are the draw-
backs?

The main one is speed. A typical laser
printer will output text pages at anything
between six and 12 pages per minute.
The DeskJet is rated at two pages per
minute. When printing graphics, you do
have to sit and wait while the head
draws each line separately.

However, for many users speed is not a
problem; and the ability to output at laser
quality without the capital cost of that type
of machine will be a great advantage. The
consumables cost is also on the high
side, but | found it reassuring rather than
wasteful that every 500 sheets or so | was
getting a new, clean set of ink jets.

This is because Ventura sends the-

As an ink-jet printer, performance is
very good. The quality of output and
software compatibility ranks the printer
well ahead of other ink-jet printers and at
a cost below many less capable
machines.

The DeskdJet is clearly aimed at the
small-business or discerning personal
user who wants laser-quality lettering
and simple graphics without the capital
cost. So far these users have been
buying 24-pin printers as a compromise
between quality and cost.

The printer is not aimed at the
heavyweight desktop publishing market,
though it will work with PageMaker. It will
certainly appeal to those using either
low-end DTP packages or the new breed
of ‘graphics with text’ word processors
such as MicroPro's Pagesetter or Word-
Perfect 5.

Given Hewlett-Packard’s position in
the laser printer standards market, it is
likely that DeskJet drivers will start ap-
pearing on most printer menus in the
near future.

Overall, the printer and the quality of its
output impressed everyone who saw it in
action, and I'd certainly recommend
anyone thinking of buying either a 24-pin
printer or a laser printer to consider
whether the DeskJet is more suited to
their needs. '
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YOU’VE USED
OUR PRODUCTS, ITS TIME
YOU KNEW OUR
NAME

f you've ever used

an IBM compatible computer, you may well
have used a product made by Mitac.
So how come you’ve never heard of Mitac!
Because, since the beginning, almost everything
we produced had someone else’s name on it. For
over 14 years, Mitac has been doing a roaring
business designing, producing, testing, and re-
testing high-quality computer products — and
quietly putting our customers’ well-known logos
on them.

More recently, we have also been developing
and marketing computers with the same quality
on the inside and the Mitac logo on the outside.

To learn more about the unique products we
offer, contact your local Mitac dealer.

KELLER
AUTOM +TIoN



Mitac Paragon 88 —
The Standalone Workstation with a Little Style

Mitac's 10 MHz Paragon 88 gives you more than a high-performance, all-purpose XT-
B compatible workstation, it adds convenience and elegance with its unique small-
footprint design and a host of on-board features. Designed especially for office use, the
Paragon 88 features built-in graphics and disk controllers, on-board serial and parallel
I/O controllers, real-time clock and more. You just plug it in, turn it on, and you have
everything you need to run thousands of software applications.
All Mitac computers give you guaranteed quality. complete compatibility and excep-
tional reliability. For complete details, contact the distributor in your area or Mitac today.

S _J

When reliability is a decisive factor

14 Whiteside Road, Clayton
s KAETL,[]l'OE[g South, Victoria 3169 Telephone:
@TO (03)543 7244 Fax: (03)5435230

VISIT US AT THE MELBOURNE PC EXPO ’88

XT is a trademark of International Business Machines Inc.



The Heavies are Coming

if you thought investing in computer shows is becoming a waste of money, you are probably right. Until now.
The Australian Computer Exhibition which will be held in September at Darling Harbour will change your mind.

Based on research into what the computer industry is
asking for, it is the only exhibition that will put you in direct contact
with your major potential customers. Only the heavyweights —
the brand specifiers and volume buyers that you've been
wanting to meet.

And that's only the start. To see how little it costs to be an
exhibitor at the computer event of the year, call our exhibition
director, Fleur Michael now on (02) 264 5337.

Presented in with the C C by ACP a division of Consolidated Press Holdings Limited.
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If you thought a menu was something to
do with soup of the day, or thata floppy disk
was a record thatdidn’t make the top ten, Sage
has just the thing for you.

Sage, the leaders in low cost, high quality
business software, now introduces the
PC Learning range. A unique set of seven self-
teach programs which strip away the
jargon and make the basics
of business computing
seem as familiar as the
office typewriter.

Together with the
best-selling Sage Business
Wise software range, they
provide further irresistible
reasons for choosing Sage to
run on your Amstrad or IBM
PC and their compatibles.

Easy to learn for first time users;
Easy to move on to more advanced
programs;

PCLEARNING

PCLEARNING RANGE BUSINESS WISE RANGE

PCSTARTER $89 BOOKKEEPER $299

PCRETRIEVE $89 ACCOUNTANT $449

PC CHIT-CHAT $89 ACCOUNTANTPLUS $599

PC ACCOUNTING 89 FINANCIAL

PCWRITE 89 CONTROLLER $1499

PCPLANNER $89

PCTOUCHTYPIST $89 RETRIEVE $299
CHIT-CHAT $249
PCPLANNER $249
PC WRITE 299
DESK-SET 299
MACRO-SET 299

BUSINESS WISE

PC BUSINESS SOFTWARE

—

SAGE

I
I

Easy to train and re-train staff in-house;
Easy to secure a quick return on your

investment and boost office productivity.

Master the basics then move up to the Sage

Business Wise range, the leading range of low
cost business software. It covers all your needs
from accounting and business planning to

word processing and
communications.
Unbeatable value
for money - Sage
Business Wise
programs are backed
by 90 days FREE
technical support.

"y Sodon'tlet
SAGy softwarebehard any
\%QE longer. Ask for Sage
software at any leading

computer retailer, or post the coupon for full
details.

Please send me your (tick box)

D PC Learning Range Catalogue
’:I Business Wise Range Catalogue

D Business Wise Range 5'+" Demonstration Disk

Name

Company

Address _

Post code Tel

Post to:

PERSONAL COMPUTER SOFTWARE i
68 Alfred Street, Milsons Point, NSW, 2061. Tel: (02) 923 2899
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Many PC users already know how hard
it is to transfer themselves or their data
from one package to another. Many
word processors initially adopted their
own file formats so that most text files
were far from plain, but contained scat-
terings of control codes and other for-
matting information. In the database and
spreadsheet worlds there have also
been few attempts to standardise on
particular files or interfaces, and most
moves have come from manufacturers
with vested interests.

For users of databases, file incom-
patibility can have more serious conse-
quences than in other fields because the
information structures and the programs
which handle them tend to be more com-
plex. With no standard method of storing
information in a database, there can be
no standard method for inputting or ex-
tracting information from a file.

On larger systems, where many dif-
ferent applications may be trying to ac-
cess the same information, the problem
is much worse. One step towards solv-
ing it on large systems has been the
creation of centralised databases, with
generally agreed data structures being
supervised by a database administrator.

In order for this to work, the data struc-
tures have to be appropriate for a wide
range of applications which must be writ-
ten in such a way that data is not dupli-
cated. The history of these develop-
ments is covered in the accompanying
box, and they have now reached the
point where there is a defined standard

The long-term use of the SQL programming language on mainframe
database systems has prompted its acceptance in the micro field — not
least by IBM and Microsoft in OS/2. Kathy Lang assesses its importance at

all levels of computing power.

Any suitably-con-
figured application
can act as a front-
end to the SQL data
server, which acts in
the same way as a
network file server
except that the whole
of the server is dedi-
cated to one
database

Three approaches to
multi-user access:
one process per
user, the data server
running a single task
and users queuing
for access; and
many users at dif-
ferent points in the
same re-entrant data
server routine
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features not often found . . .
desktop organiser . . . vaiue price
less than half the memo
Sidekick Plus . lets you
take charge of your PC’
Jonathan Matzkin
PC Magazine

Limited
introductory offer

$199

plus sales tax where applicable
Excluding postage and packing

One integrated disk program does what
all these do. In only 23K of RAM!

Take Charge! is a new breed of software that won't conflict with large
programs like Ventura. Harvard Graphics, Paradox or Ability.
Don't sacrifice valuable memory, Take Charge!

Take Charge includes: File Manager (Copy, Delete, View, Print etc.), an
Appointment Book/Calendar, a Rolodex-type card file system (with autodialler,
labelmaker, virtual memory text editor (which lets you edit 10 files at once), ASCHI
table, alarm package/clock, sophisticated RPN calculators, (financial, scientific,
computer science, statistical, tape), printer redirect, speed key, cut/paste, clipboard,
notepad, screen save, security keyboard lock, system reset, DOS command line
editor, hex editor, directory editor, disk optimizer, directory sort, tree directory, file
locator, undelete, format recover and more.

Call now. Bankcard & Visa accepted

Oniy 23K Memory Resident

Easy to Learn and Use

Point and Shoot

No program conflicts

Powerful File/Systems Services
Powerful Utilities/Disk Services
No technical skills required

Allows creation of unlimited menus
e Menu-driven

e © 0 00 0 > O

Phone: (02) 819 6811
Fax: (02) 819 6930

System Requirements: IBM PC, XT,
AT, PS/2 or compatible. Hard disk
required. MS/DOS 2.0 or greater.
320K RAM minimum.

Suite 303 Henry Lawson
Business Centre,
Birkenhead Point, NSW

COMPUTER CENTRE

(PO Box 389 Drummoyne, NSW 2047)



for specifying both data structures and
the way they can be interrogated.

Data protection

Even on single-user systems, there is an
obvious need to check the accuracy and
internal consistency of data. For ex-
ample, you should not be able to create
an invoice for a customer who does not
appear in your customer file. If you
design, build and use your own systems,
you may look after this yourself, but
where a system is built by one person or
group and used by another, formal
checks on data integrity should be built
in.

And, users must be prevented from cir-
cumventing the checking by updating
the database directly. The more people
use the system, the more important this
becomes.

Again, all the major packages, and the
compilers for programs such as dBASE
IIt, have facilities to allow you to build in
such checks, but few make it easy. If
several applications can update the
same database, all must include their
own error-checking (though some
programs help in this by allowing the use
of a shared library of subroutines). Such
checking can sometimes involve sig-
nificant overheads, both in system per-
formance and in programming.

For example, where several files are
being updated in sequence, it is possible
that an error in user input will not be dis-
covered until the last update is tried.
Then all the preceding changes must be
‘undone’, repeating all the file access in
reverse order. And if the system should
hang in the middle of either phase, good
luck!

That last example highlights one of the
most error-prone aspects of PCs: what
happens to your data if your system
crashes, or someone pulls the power
plug before data has been saved proper-
ly and files closed?

And how does the system cope if a
task goes berserk and steps over the
border into an area of memory being
used by another task running on the
same processor? Some of these
problems, notably the problems of multi-
tasking, require operating system
facilities not yet available but promised,
for IBM PC systems, in the full version of
0s/e.

To facilitate some sort of stand-
ardisation among databases, many
manufacturers are adopting SQL (Stan-
dard Query Language) as their interface.
SQL has been used on mainframe
databases for some time, and with the
growing interest in micro/mainframe con-
nectivity, it makes sense for micro

database publishers to also adopt SQL
as their standard. This move was rein-
forced last year by the decision of 1BM
and Microsoft to support the language as
a part of 0S/2.

SQL may seem just another program-
ming language like dBASE. But, its ex-
isting acceptance within many parts of
the computer industry, and the fact that it
is not linked to any proprietary product,
will mean that increasing numbers of
database manufacturers at all levels of
computing power will include SQL sup-
port in their packages.

Iin this review | will look at some
database situations and discuss why a
standard like SQL is necessary. | will
also give some examples of SQL in
operation, though thankfully, it can be
implemented as a ‘black box’ with users
being shielded by existing friendly front-
end applications from the nitty-gritty of
raw code.

Batch facilities

In systems which take instructions en-
tirely interactively, using menus and
qguestion-and-answer, it is difficult to
provide a simple way to automate repeti-
tive tasks. Some systems try to do So by
allowing the recording of a sequence of
keystrokes; others by using equivalents
for keyboard characters which can be
stored in a file and edited. But such sys-
tems are notoriously difficult to use. And,
for systems which make heavy use of
the mouse without providing keyboard
equivalents for all operations, they are
virtually impossible to implement.

The alternative approach, used by
most powerful database systems, is to
use commands, either as an alternative
or as a substitute for menus. This may
allow, as it does in dBASE, the option of
using commands interactively; it will cer-
tainly permit storage of a batch of com-

(SQL is officially pronounced by its initials, as Ess-Queue-Ell, but it is almost
universally known as Sequel.)

1970: EF Codd, at that time working at the IBM Research Laboratory, published
his now classic paper on the relational model for large databases. This paper faid
the foundation for all subsequent work on developing the relational model, from
which stemmed the implementation work needed to produce workable relational
systems, including relational languages.

1974: Creation of the relational language, Structured English Query Language, by
DD Chamberlin and others at the laboratory. This language formed the basis of
the first IBM prototype system, SEQUEL-XRM, in 1974-5.

1976-77: Revised version, called SEQUEL/2, developed; a large subset of this
language, subseguently renamed SQL for legal reasons, was implemented by
IBM as System R. This became operational in 1977, and was subsequentily in-
stalled on a joint study basis at a number of customer sites, as well as undergoing
trials within iBM itself.

1981: First commercial version of SQL announced by IBM for its mainframe
operating system DOS/VSE, followed by a version for MVS called DB2, the major
SQL product now supplied by IBM. The long gap between tests beginning on
System R and the release of a viable product allowed other vendors to develop
SQL implementations, and that from the company which is now Oracle Corpora-
tion preceded IBM in the market.

1982-88: Many other impiementations of SQL were launched, either as stan-
dalone products (including Sybase  see under ‘The Ashton-Tate/Microsoft SQL
server'), or as interfaces to existing praducts such as ingres. On micros, the com-
mand language used in the Open Access database module is based on SQL,
while dBASE |V promises an SQL implementation alongside the current dBASE
command language.

1986: The importance of SQL in the market as a whole was recognised by the
ratification of an ANSI standard for SQL. The initial standard was essentially the
IBM dialect of SQL., and has been criticised for ieaning too much towards protect-
ing existing vendors’ implementations and not being sufficiently concerned with
the need for a solid foundation based on tormal language principles. Substantial
revisions of the standard have been proposed.
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Kaypro Corporation — electronics
innovator since 1952 — has made
a good thing even better. The
KAYPRO 286i Model C now
Jeatures a 40-MB hard drive and

:
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a 1.2-MB floppy disk drive, plus a
hard disk with 40 MB of storage.
The KAYPRO 286i AT-style
keyboard features the new
101-key layout with separate cursor

the 101-key AT-style keyboard.
With the latest standard feature
enhancements, the KAYPRO 286i
is the smartest choice in advanced
computer technology.

Advanced.

The heart of the KAYPRO 286i
is the 80286 microprocessor —
with a processing rate of 10 MHz
and 640 kilobytes of RAM. The
perfect match for today’s high
productivity software.

And Enhanced.
The KAYPRO 286i Model C has

control, numeric keypad, and
12 programmable function keys.

Perhaps the nicest surprise about
the KAYPRO 286i/C is the
suggested retail price of $4895

* Prices are subject to variation

You won’t find distinctive

metal construction, 10-MHz
processing, and free name-
brand software that includes
WordStar Professional Release 4
in any other AT-type computer.
Other company’s extras are
Kaypro standard features.

80286, 10-MH?z An internal hard Enhanced 101-key 640 KB of RAM; Bundled software
Microprocessor. disk drive with40MB IBM PC/ATstyle expandable to includes WordStar
of storage. keyboard with 15 MB. Professional Release 4.

security keylock.

Trademarks: 286i, Kaypro Corp [BM, AT International Busi
Machines; WordStar Professional Release 4, MicroPro International.

b/‘ For the Kaypro Dealer near you,

call (02) 542-3866 Fax (02) 521-6966

OVER 450,000 UNITS INSTALLED WORLD WIDE



POWER AND PORTABILITY

Is this the ultimate portable?

The latest

release of the Powermate

family provides Portability without the
need to compromise Performance. With
a 80286 processor, running at 8 or 10
MHz, backlit electo-luminescent LCD and
high capacity 40Mb hard disc drive, this
portable is positioned to run a wide range
of operating systems and applications
required for today’s business market.
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The power of

the 80386

processor in

the NEC

Powermate

series produces

unrivalled

capacity for

data processing.

Combined with a

1arge capacity

hard disc, the Powermate 386 is ideal for CAD/CAM,
desktop publishing, scientific applications or as the
ultimate fileserver for a local area network.

Amicron is a $20 million Australian company
that since 1977, has been serving some of
Australia’s leading corporations and large
government departments. Our clients range
from the biggest to the smallest.

We have been No. 1 dealer since 1983 —
making Amicron NEC’s longest standing top
dealer — WORLDWIDE!

To stay No. 1 we offer consistently excellent
prices, unparalleled service, support and
training.

When it comes to NEC, come to Amicron.
We're No. 1.

*Source/Compass Research

This iight-weight portable
offers the processing
capabilities of a business
computer. Features
include: 4.77 MHz or 9.45
MHz clock speeds @ LCD
Dispiay ® 640Kb
o, RAM standard
o RS232¢ and
Parailel ports
\ ® Standard
Operating
System
® Wordprocessing.
The littie feila with a
big heart — al a true
No. 1 Dealer price!

COMPUTER SERVICES

Get the most out of your Deskiop

Publishing requirements with
\\ Powermate. Page layout has
i never been easier. Team

,;A = =  Powermate with an
NEC Silentwriter
for professional

results every

time. Talk

to Amicron.

NEC Corporation

e (Office Automation.

e Business applications.
e Word processing.

e Spreadsheets.

e Database.

e Small business.

e Communications.

When it comes to NEC
you come to Amicron.
We’re No. 1.

SYDNEY

281 Pacific Hwy.
Crows Nest, 2D65.
Fax: 957 2243
Phone: 929 0400

CANBERRA

5th Floor, 10 Moore St.,
Canberra City, 2601.
Fax: 683123

Phone: §8 3127

ADELAIDE VILA-VANUATU

178 Fuilarton Rd. Amicron House, OPENING
Dulwich, 5065. Rue Emile Merce!, Port Vila SOON

Fax: 314331 Fax: 3983

Phone: 332 0655 Phone: 3982 MELBOURNE
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mands in a file to be run reguiarly. It also
opens up the possibility, as has been
done with many systems, of adding com-
mands which are only appropriate in a
batch setting, or where interaction is per-
mitted only indirectly, thus developing a
programming language specifically for
database handling.

Standards exist for conventional
programming languages such as Basic,
Fortran, C, Cobol and so on. In the micro
world, as | have mentioned, there are no
standards yet for database languages.
And while many language standards are
more honoured in the breach than the
observance, at least they offer a mini-
mum to which all conform. The
desirability of a standard is one of the
reasons for the continuing popularity of
dBASE products through periods when
competitors have provided demonstrably
better facilities more cheaply most
people being of the opinion that an ad
hoc standard is better than none, and a
widely-accepted ad hoc standard is bet-
ter than an unpopuiar pukka standard.

There is, then, a certain irony in Ash-
ton-Tate being the first supplier of
database systems for PCs to recognise
the desirability of an external standard
for command languages. The reason is

the popularity of the chosen language,
SQL, on larger systems, which means
that many dBASE users and potential
users are asking to have the same lan-
guage available across all their
database systems.

The use of a standard command lan-
guage also opens up the possibility of

‘For users of databases,
file incompatibility can
have more serious
consequences than in
other fields . ..’

simple inter-program communications.
For example, a series of changes made
to a database on a micro, using one
database program, could be propagated
on a mainframe using another database
program simply by means of a task in-
itiated on the micro, communicated to
the mainframe and executed there, all
without user intervention.

So, there are three main areas in which
we might hope to see significant im-
provements in database systems soon,

and where SQL and its implementations
might help: a standard language inter-
face for interactive and batch use and for
inter-program communication; improved
data protection, by separating integrity
checking and failure precautions; and
the efficiency of access to databases on
multi-user systems.

The first of these should come from im-
plementing SQL itself. The other two
depend on software developments
which, in their turn, rely on the use of an
agreed standard for accessing
databases, so that many applications
can work together harmoniously. One
example of such a development, the
SQL server announced jointly in January
by Ashton-Tate and Microsoft, is ex-
plored here. There will doubtless be
others, but the pedigree of this system,
and its backing from the leading DBMS
supplier and the operating system ven-
dor, makes it likely to be of extreme im-
portance on IBM PC and PS/2 systems.

What is SQL?

SQL is a language for the manipulation
of relational databases. Any language
sufficiently powerful to need an ANSI
standard is far too complex to be
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described fully in a few paragraphs, but
some idea of the language and its
facilities can be given.

Assuming a single table of suppliers,
each with an identifying code and a
column recording their city of origin, a
simple SQL statement, intended for in-
teractive execution might look like this:

SELECT S.CITY FROM S WHERE
S.SNO="584"

This would resuit in the display of the
city in which supplier S4 is located. The
prefix S before each column name is the
name of the table; this is optional where
no ambiguity about the source of the
data is possible.

SQL includes a set of commands for
the creation of tables, the insertion,
amendment and deletion of rows, and
the selection of data using one or more
sets of criteria. Further control is exer-
cised by adding more parameters: for
example, sorting is accomplished by ad-
ding the parameter ‘ORDER’ to the
‘SELECT' command, while ‘DISTINCT'
inhibits the display of rows which would
duplicate those already displayed. Some
built-in functions are provided to allow,
for example, totalling of a numeric value
across the range of rows valid for the
SELECT command. A ‘JOIN’ facility, as
befits a relational system, is provided to
permit the selection of information from
more than one table in a single SELECT
command.

Even interactive dBASE is more friend-
ly and less wordy than the rather primi-
tive user image of SQL. SQL is, in many
applications, used as a hidden language
rather than being displayed to the user in
all its gory detail.

indeed, in its standard specification, it
is largely intended to be invoked from
within a programming language. The ef-
fect is to provide people writing
programs in languages like Cobo! with a
set of database-specific commands to
speed up and standardise the handling
of database functions. It may well be that
ordinary users will never need to know
any more about SQL than is covered
here; dBASE developers will merely use
it to communicate with other programs if
they need to, and shield their users from
its antediluvian user image.

Given that caveat, SQL could well be
the means of providing many features
which developers have long sought. The
most obvious is the transaction facility,
which allows you to define a group of
amendments as a single transaction
which wili only be implemented when the
'‘COMMIT" instruction is given, and only
then if all aspects of the amendment
process can be completed successfully.

if problems arise, the program can issue
a ‘ROLLBACK' command which wili can-
cel all updates putatively made by the
transaction.

Security can also be provided through
SQL, either to prevent individuals
without authorisation viewing a complete
table, or to restrict the operations they
can perform for example, to prevent
them changing information but aliowing
them to view it. The basic language also
provides some elementary facilities for
data checking, such as specifying that a
cell must never have a null value.

So far, I've simply referred to ‘SQL’, but
in fact all the implementations are
dialects of SQL without one conforming
precisely to the standard, and all are dif-
ferent. As with some programming lan-
guages, for example, notoriously difficult
areas such as input and output com-
mands have been left undefined. While
there is a family of programs based on
SQL, you cannot rely on them being fully
compatible even at the language level.
This may give the vendors of PC im-
plementation some headaches when
they try to introduce direct communica-
tion with mainframe systems for ex-
ample, to go and collect information for
processing on the PC. Ashton-Tate has
already said that this facility will not be
implemented in the first version of
dBASE V.

The Ashton-Tate/
Microsoft SQL server

Two of the three advantages we might
hope to gain from a standardised
database language cannot be gained
wholly and directly from SQL, but only
from implementations of the language.
One of its major advantages is that its
design permits the separation of the ap-
plication from database handling.

For example, where several applica-
tions all access the same database,
each one could, with the right hardware
and SQL software, handie its own inter-
action with the user, but leave the check-
ing of data integrity to the SQL ‘back-
end’. This facility is offered by the SQL
server recently announced by Ashton-
Tate and Microsoft, the fruits of a tie-up
with Sybase which has its own complete
DBMS based on SQL for the DEC VAX
and other mini systems.

The way in which networked applica-
tions work at present, contrasted with
the way they would interact with the SQL
server, is shown in the screentest on the
first page of this article.

Separating the functions common to all
applications from those specific to each
application should result in substantial
savings in development time, and also

lead to fewer errors both in program
code and in data. Some saving in
processing time can also be expected
from this rationalisation of application
code, but a further significant improve-
ment should be possibie because of the
way this particular server works. Most
current database packages on micros
require each user to be running a
separate copy of the program (either the
full package, or a compiled program).

But in that situation there is no pos-
sibility of, for example, intelligent queu-
ing of data requests to speed up overall
throughput. Nor is it easy to prevent-
users — often unwittingly — from
making retrieval requests which will lead
them and others to sit around waiting for
the results. The multi-threading ap-
proach used by Sybase shown on the
first page of this article should answer
these problems, leading to faster
response times and much greater
capacity on existing physical networks in
which one server can be dedicated to
database work.

Two types of relationships will be pos-
sible between dBASE |V programs and
the server. SQL commands can be em-
bedded directly in dBASE IV programs;
because there is some syntactic overiap
between the two, you will first have to
use a ‘SET TO' SQL command to show
that the following commands are indeed
raw SQL. it will also be possible to
program using dBASE IV commands
which can then be passed directly to the
server, undergoing translation to SQL on
the way, with the results being translated
back into dBASE 1V format on the way
back.

Conclusion

The relationship between Sybase, and
Ashton-Tate and Microsoft, will be inter-
esting to watch. As we have seen, this
SQL server allows many different ap-
plications not necessarily written in
the same front-end language — to ac-
cess the database through the same
channels. It is certain that other com-
panies will follow Ashton-Tate's lead in
offering SQL facilities within existing
products, and the agreement makes it
clear that the server facilities will be
made available to other front-end
products.

But Sybase already has a front-end
system, called DataToolset, imple-
mented on the DEC VAX and other sys-
tems. The company has just announced
that a version of DataToolset, fully com-
patible with its minicomputer implemen-
tation, will be produced for OS/2, provid-
ing direct competition for dBASE V.
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...’(eeps you going full steam ahead when other
debuggers let you down! With four models to pick
from, you’ll find a Periscope that has just the
power you need.

Start with the model that fits your current needs. If you
need more horsepower, upgrade for the difference in
price plus $10!

When you move to another Periscope model, don't
worry about having a lot to learn. Even when you move
to the most powerful model, Periscope I1I, an extra dozen
commands are all that’s involved.

A Periscope I user who recently began using
Periscope 111 writes, I like the
fact that within the first balf
bour of use I was debugging my
program instead of learning 10
use the debugger.”’

Periscope software
& 200+ page
manual

B Periscope’s software is solid, comprehensive, and
flexible. It helps you debug just about any kind of program you can
write. thoroughly and efficiently.

Periscope’s the answer for debugging device-drivers, memory-resident, non-DOS,
and interrupt-driven programs. Periscope works with any language, and provides
source and/or symbol support for programs written in high-level languages and
assembler.

Periscope’s hardware adds the power to solve the
really tough debugging problems. The break-out switch lets
you break into the system any time. You can track down a bug
instantly, or just check what’s going on, without having to
reboot or power down and back up. That's really useful when
your system hangs! The switch is included with Periscope I,
Periscope 11, and Periscope III.

Periscope I has a board with 50K of write-protected RAM.
The Periscope software resides
in this memory, safe from run-
away programs. DOS memory,
where debugger software
would normally reside, is
thus freed up for your program.

Periscope I11 has a board with 64K of
write-protected RAM, which performs the
same function as the Periscope I protected
memory. AND...

The Periscope 111 board adds another powerful dimension to your
debugging. Its hardware breakpoints and real-time trace buffer let you track down

bugs that a software-
oriented debugger would
take too long to find, or
can’t find at all!

Periscope | Board

Periscope Break-Out
Switch

1y,
IIIIIIIIIIIIIIIIIHIIIIIII

/

Periscope Il Board
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What Periscope Users
Like Best:

‘1 like the clean, solid design and the crash

recovery. Periscope I user

“1 like the ability to break out of (a) locked
up system?” Periscope II user

‘1 am very impressed with Periscope I1-X
.it has become my ‘heavy duty’ debugger
of choice, especially if I need to work on a
memory resident utility or a device driver”

Periscope II-X user

Periscope 111 is the perfect answer to
the debugging needs of anyone involved in
real-time programming for the PC The
real time trace feature has saved me many
hours of heartache already.”

Periscope III user

B periscope I includes a half-tength
board with 56K of write-protected RAM;
break-out switch; software and manual

B Periscope II includes break-out switch;
software and manual

W Periscope II-X includes software and
manual (no hardware)

B Periscope III includes a full-length
board with 64K of write-protected RAM,
hardware breakpoints and real-time trace
buffer; break-out switch; software and
manual.

REQUIREMENTS: [BM PC, XT, AT, or close
compatible (Periscope I1I requires hardware
as well as software compatibility); DOS 2.0 or
later; 64K available memory; one disk drive;
an 80-column monitor.

Call us with your questions. We'll be happy
to send you free information or help you
decide on the model that best fits your
needs.

Order Your Periscope,
Today!

CREDIT CARDS ACCEPTED

Distributed by:

B.J.E. Enterprises Pty Ltd
35 West Parade Eastwood
NSW 2122

Telephone: (02) 858-5611



You can’t operate faster than zero wait states — or can you?

It's not important how you play the game;
what matters is how you design the play-
ing field. The speed and type of memory
in a computer no longer play a big role in
determining that system’s performance.
The configuration of its memory interface
has become the key factor.

To achieve maximum benefit from the
ultrafast internal CPU architectures of
modern microprocessors, it is essential
that the external hardware (RAM, ROM,
and peripherals) keep the internal CPU
execution pipeline supplied with an in-
struction stream and data flow at the
CPU’s clock speed. in the case of a
25MHz reduced-instruction-set-computer
(RISC) processor like Advanced Micro
Devices’ Am29000 (see the accompany-
ing box ‘The Am29000 Chip Set’), this
means making a new 32-bit word avail-
able to the CPU every 40 nanoseconds
(ns).

Linking CPUs to memory has histori-
cally generated a great many techni-
ques. But, as RISC microprocessors
usher in another CPU era, the time has
come to create still newer designs.

Implementing a conventional zero-wait-
state static RAM (SRAM) interface (see
Fig 1) at 40ns speeds requires an ac-
cess time of better than 40 (one clock
cycle) — 14 (address delay) 5 (data-
setup time), or 21ns (see Fig 2). Even
this number allows for no delay in any
address or data interface buffers. Such
access speeds are really not practical,
especially if the SRAM is part of a cache
memory, where control logic and addi-
tional buffers may introduce more
delays.

So why would a manufacturer produce
a processor that cannot operate at full
speed with the fastest available RAM?
The answer lies in the basic precept of
the memory access-speed calculation
conventional memory-design techni-
ques. Although conventional memory
technology has served the microcom-
puter industry well during its first 20
years, a new, more complex technology
must be developed to meet the chal-
lenge of the 1990s.

Am29000 O\
Address bus streamlined Data bus
- instruction « - >
32 bits processor 32 bits
Instruction bus
32 bits
Address to SRAM .
> Instruction
memory RAM ¢
Chip selects
Address to SRAM Data memory €
> RAM «

Fig 1 A conventional zero-wait-state SRAM interface design for the Am29000
microprocessor. Notice the separate instruction and data buses with the common ad-
dress bus

Cycle = 40ns

System clock

Data reqm

Address
delay = 14 ns /—_\ Valid data

Data-setuptime = 5ns

Fig 2 The timing diagram for the interface design in Fig 1. To implement the design
at a 40ns speed, you need an access time of less than 21ns (clock cycle  address
delay — data-setup time)
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effective way to make sure that your
presentation is understood and
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process and can be quickly converted
into presentation materials at the
last minute. Even white-on-blue word
and graphic slides can be prepared
without complicated intermediate
stages. The advantages are obvious:
you save time and money, have
greater flexibility, in-house security,
and deliver a more impressive
presentation.

With Polaroid, a potentially dull
address becomes a memorable
presentation. And a performance
that your colleagues will applaud.
Polaroid instant photography is a
valuable aid not only in business but
also in the fields of science and
medicine.

If you'd like to know how Polaroid
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your work easier, simply give us a call
on the Polaroid Hotline tol! free (008)
226785 0r 887 2333 for Sydney
metropolitan areas.
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New-generation microprocessors, like
the Am29000, the MC88000 (see the ac-
companying box ‘The MC88000 RISC'),
and even the Intel 80386, use techni-
gues such as interleaving, pipelining,
and burst mode to get maximum efficien-
¢y from modern memory devices, such
as static column dynamic RAM
(SCRAM).

New memory-interface techniques are
able to achieve mostly zero-wait-state

system performance with these new
high-speed CPU engines. even with low-
cost memory.

Simulating RISCs

To test the performance of a variety of
interface architectures without needing
to actually assemble any hardware,
AMD has released an MS-DOS-based
simulator for the Am29000 streamlined

Entry at Address: 98081784

Copyright 1987
Sim complete

Dhrystone time (in cycles) for 58 passes 31487

This machine benchmarks at 39698 dhrystones/second

Loading Am29988 Memory from file: mw_dhry.bin.

loading section " at address 00082888 [228 bytes of type datal

loading section " at address 90001202 [1924 bytes of type text]
loading section " at address 22803002 [10632 bytes of type bss]
loading section " at address 020080002 [564 bytes of type data]

loading section " at address 20001784 [1568 bytes of type text]

Advanced Micro Devices Am2928¢ Simulator Ver 4.21-PC -

successful termination

Instruction Memory:

Environment of "mw_dhry.bin” simulation:

1 Cycles for a Simple access. (2 Wait States)

No Burst accesses are allowed and no Pipelined accesses are
allowed.

(& Cycles To Decode an Address)

Instruction ROM Memory:

1 Cycles for a Simple access. @ Cycles To Decode an address.

Data Memory:

1 Cycles for a Simple access. (€ Wait States)

No Burst accesses are allowed and no Pipelined accesses are
allowed.

(8 Cycles To Decode an Address)

Statistics of "mw_dhry.bin" simulation:

(2.928129616 seconds)
(0.80880756 seconds)
(8.881382372 seconds)

User Mode:
Supervisor Mode:
Total:

32484 cycles
189 cycles
32593 cycles

Instructions Executed: 27086

Simulation speed: 28.71 MIPS (1.21 cycles per instruction)

————— Pipeline - -
17.14% idle pipeline:
12.72% Instruction Fetch Wait
.58% Data Transaction Wait
.28% Page Boundary Crossing Fetch Wait
.83% Unfilled Cache Fetch Wait
.28% Load/Store Multiple Executing
.54% Load/Load Transaction Wait
.38% Pipeline Latency

O OO ON

- = == Branch Target Cache
Branch cache access: 13511
Branch cache hits: 8197

Branch cache hit ratio: 60.67%

Continues

Fig 3 Simulator output for the interface design in Fig 1. Note the Dhrystone (second
line) and mips (last line, this page) predictions
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TLB access:
TLB hits:
TLB hit ratio:

Inst Bus Utilization:

Data Bus Utilization:
3388 Loads
2523 Stores

3.24% calls
14.41% Junmps
12.52% Loads

9.34% Stores

6.49% No-ops

@ Spills
@ Fills

(Simulator Performance:

————————— Translation Lookaside Buffer

Bus Utilization

23285 Instruction Fetches

Instruction Mix

Register File Spilling/Filling

9433
9426
99.93%

71.44%

18.11%

592.60 cycles per second)

Ends

instruction  RISC  processor. The
simulator is available on Microtex (see
page *6663#), or by sending an IBM PC-
formatted 5.25in fioppy disk and reply-
paid, self-addressed packet to ‘Real-
world RISCs’, APC, 124 Castlereagh St,
Sydney 2000.

Consequently, | will use this simulator
to examine Am29000 memory-interface
technology, although the techniques are
equally applicable to other devices.

The Am29000 execution unit uses a
four-stage pipeline, allowing a peak ex-
ecution rate of one instruction every

clock cycle (40ns). It has three nonmulti-
plexed 32-bit buses (see Fig 1):
separate buses for instruction and data
transfers, and a common address bus.
Simultaneous instruction and data trans-
fers can be achieved using pipelined
and burst-mode transfers.

No waiting

The conventiona! memory design shown
in Fig 1 shows a zero-wait-state SRAM
design. Fig 3 shows the simulator output
(using the Dhrystone program as the test

code) for this condition. The simulator
predicts a rating of 20.71 million instruc-
tions per second (mips) and 39,698
Dhrystones per second. Although these
numbers may seem exceptional, this is a
normalised performance of only 94.7 per
cent when compared to the peak perfor-
mance possible with this processor.

If we used instruction burst mode with
this zero-wait-state SRAM, we could ob-
tain 41,290 Dhrystones and 21.83 mips.
But how can this be? How can anything
improve on zero-wait-state perfor-
mance?

Bursting through

To understand what's happening, we
need to look at how the CPU's four-
stage execution pipeline operates. In-
struction fetches overlap with data
fetches; thus, they can occur simul-
taneously. Although the data and in-
struction buses are separate, they share
a common address bus; thus, oc-
casionally, they will both need the ad-
dress bus at the same time. Burst mode
allows sequential accesses to occur
when only the first (starting) address has
been placed on the address bus.

Fig 4 shows the timing of a short burst-
mode instruction-fetch access. The ad-
dress of the first data word is placed on
the address bus for only the first cycle. It
then becomes the responsibility of the
RAM control hardware to provide in-
crementing addresses to RAM for every
clock cycle in which the burst-request
signal (*IBRQ) is active. Thus, the ad-
dress bus is freed for data accesses.
Most instruction-stream fetches tend to
be sequential, so burst mode effectively
speeds up RAM instruction access.
However, if a ‘BRANCH’ instruction
takes execution to a new area of the

System clock

Instruction data valid

Instruction request IREQ U
Instruction burst request IBREQ \

29000 address valid —D— Address bus freed for data accesses

—

Burst mode
suspended

each cycle except the first

Fig 4 The timing of a short burst-mode instruction-fetch access. Notice that the instruction fetch overlaps with the beginning of
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code, the sequential fetch will be inter-
rupted.

The Am29000 has a ‘branch-target
cache’ that keeps the four instructions
immediately following each branch in in-
ternal CPU memory. After executing a
branch instruction once, you don't need
to access external memory on its
second and subsequent executions.
This leaves the burst sequencer four
cycles in which to terminate and start
fetching instructions from the new (non-
sequential) address.

Waiting for memory

Large memory systems with access
times of 20ns just aren't practical. If you
simulate the system in Fig 1 with one-
wait-state RAM access time is 80
{two clock cycles) 14 (address delay)

5 (data-setup time}  61ns, not in-
cluding buffers  you get 26,907 Dhrys-
tones and 14.08 mips only 64 per

cent of peak performance.

Simulating performance with three wait
states (approximately the best dynamic
RAM (DRAM) cycle time currently avail-
able) gives 14,104 Dhrystones and 7.42
mips, or 34 per cent of peak perfor-
mance.

Clearly, much of the advantage of
these faster processors is lost untess
they are matched by unusually high-
speed memory systems.

This explains why the performance of
the current generation of RISC computer
systems is often so disappointing. If the
test software has good locality of
reference (it works well with convention-
al SRAM cache technology), its speed of
operation approaches that of the SRAM
simulation. If it doesn’t, then perfor-
mance leans toward that of the DRAM
(main memory).

The benchmark performance of RISC
machines using conventional technology
is usually excellent, since the benchmarks
are small enough to fit entirely within the
SRAM cache. When actual applications
software using matrix algebra or data in
large arrays is assessed, however, the
cache becomes much less effective and
performance drops. We need to adopt
new computer system architectures to
realise the real performance potential of
RISC technology.

Speeding things up
Interleaving uses two banks of memory
instead of one. One bank handles even

addresses, and the other handles odd
addresses. If we assume that an instruc-
tion-fetch sequence occurs at sequential
addresses, then only one bank is active
at any one time; the other bank can be in
its row-address strobe (RAS) precharge
cycle {for DRAM) or getting the next data
ready (for SRAM).

This process achieves its peak efficien-
cy with the instruction-burst-access
mode of the Am29000. When the
Am?29000 requests an instruction-burst
access, the first bank of RAM is ad-
dressed (see Fig 5). It has approximately
60ns to get its data ready. The next word
of data, however, comes from the
second bank of memory. If the system
design is such that the next address is
placed on the second bank at the start of
the cycle (using an external in-
crementer), then that bank has ap-
proximately 100ns to prepare its data.

Furthermore, the second bank can
present its data to the CPU only 40ns, or
one cycle, after the first bank does.
Similarly, while the second bank is being
accessed, the first can be preparing to
present its next data word to the CPU
just 40ns later.

Continued on page 115

JAEGER 220 LAPV LAP Ip
» 10 MHz 80286,640K RAM « 6/8/10 MHz 80286 « 5 MHz 80186, 640K RAM
» 1.2 MB 3.5" Floppy Drive « lMBRAM « Dual Floppy Drives

« 20 MB Internal Hard Disk
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« 2 Serial &1 Printer Port

« Optional 80287
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$5,355 inc tax
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» 30 MB Internal Hard Disk
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$4,999 inc tax

« 360K 5.25" & 720K 3.5" F/D
« Backlit Blue SBE Screen
« Full Layout Keyboard

$1,650 inc tax
« 20 MB H/D Version
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Although still in its infancy, BICMOS technology (the fusion of the
high-speed bipolar integrated circuit and CMOS) has immense potential in
the design of fast processors for the commercial world in general and the

PC world in particular. Nick Hampshire explains.

In 1947 three researchers at Bell | That discovery was the transistor. In the | cuit in the early 1960s which was fol-
Research Laboratories Messrs | 41 years following that discovery there | lowed about 10 years later by the CMOS
Shockley, Bratain and Bardeen  made | were two other important developments. | integrated circuit. Now we are witnessing
a discovery which changed the world. | The first was the bipolar integrated cir- | the birth of a third integrated circuit tech-

Features of the advanced BiCMOS process

CMOS CMOS NPN
TRANSISTOR TRANSISTOR BIPOLAR
P-CHANNEL N-CHANNEL TRANSISTOR

|

Drain Gate Source Oxide Metal one Dran Gate  Source Meotal two  Base  Emitter Collector

[

=11 |

|
. _

N el

\ N

.

—e

Pepitax

P substrate

A cross-sectional diagram of a BICMOS chip showing how the two different types of CMOS transistor are combined with a
bipolar transistor on the right of the diagram using polysilicon fabrication techniques
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nology which combines the best features
of both the earlier technologies — this is
known as BiCMOS.

This fusion of the two older tech-
nologies, bipolar with its high speed and
CMQOS ‘with its high component density
and fow power consumption, is creating
a great deal of excitement among both
chip designers and electronic and com-
puter system designers. In the last few
months virtually every major chip
manufacturer has announced plans to
invest in both research and actual
production of BiCMOS chips. At the
recent International Solid State Circuit
Conference in San Francisco, develop-
ments in BICMOS were one of the con-
ference sensations.

The reason for this excitement is that
at last electronic chip designers will be
able to produce very fast, densely pack-
ed chips with a low power consumption.
But even more exciting than this is the
fact that BiCMOS will allow large-scale
analogue and digital circuits to be com-
bined on the same chip  in the past
these two types of circuit had to be
placed on separate chips. BICMOS tech-
nology thus looks set to increase the
speed and power of integrated circuits
as well as giving rise to a whole new
generation of applications chips. In both
areas, BICMOS will have a considerable
impact on personal computers in the
years ahead.

To understand the excitement and ap-
preciate the potential of BICMOS tech-
nology, it is necessary to understand
something about semiconductor technol-
ogy, and the reasons why bipolar and
CMQOS technologies are different.

The semiconductor

An understanding of semiconductor
technology is firmly based on. the prin-
ciples of quantum mechanics and its ap-
plication to the energy levels within an
atom. An atom is primarily made of two
components — a central nucleus which
is positively charged, and an outer cloud
of negatively charged electrons. These
electrons do not form a random cioud
around the nucleus, but are organised
as a series of concentric shells. Each
shell contains electrons with a similar
energy level.

What quantum theory states is that the
energy of an electron has to be at one of
a set number of energy levels. It is the
existence of these energy bands which
is crucial in both the conduction of
electricity and in the properties of semi-
conductors. For a material to act as an
electrical conductor some of the
electrons must be excited above their
normal levels. This excitation pushes the

electron into a shell further away from
the nucleus and thus frees the electron
and allows it to pass from one atom to
another.

When the outer shell of electrons in an
element is only partially filled, it is very
easy to move electrons from one atom to
another. Such materials are usually good
electrical conductors since very litile
energy is required to raise an electron to
a higher energy level and thereby con-
vert it into a charge carrier. Materials
where the outer shell of electrons is en-
tirely filled are usually insulators since
they require a considerable energy input
to move electrons from one atom to
another.

There are, however, some insulators
which do not require large amounts of
energy to create charge carrier
electrons. Since these elements lie be-
tween the true conductors and the total
insulators they are referred to as semi-
conductors. Normally at room: tempera-
ture the thermal vibration of atoms is suf-
ficient to generate charge carriers within
a conductor, but in a semiconductor this
is usually not quite enough to make the
material a conductor.

When an electron in a semiconductor
becomes a charge carrier it leaves a
space in the electron shell of the atom,
and consequently this atom acquires a
positive charge. Such positively charged
atoms can also act as carriers of an
electrical current in exactly the same
way as an electron, and they are
referred to as ‘electron holes’. In a nor-
mal semiconductor the number of
charge-carrying electrons is always
equal to the number of electron holes.

A semiconductor can be made conduc-
tive by inputting energy over and above
the normal ambient thermal energy. This
could be in the form of additional heat,
light or electricity. All these sources of
energy are utilised by different semicon-
ductor devices. Thus a semiconductor
such as cadmium sulphide becomes a
conductor when exposed to ordinary
light, a feature which is utilised in the
construction of photographic light
meters.

With semiconductors like silicon and
germanium, their electrical properties
can be changed by adding very small
quantities of another element, such as
arsenic or phosphorus. The effect of
these doping elements is to create an
electrical imbalance between the num-
ber of charge-carrying electrons and
their opposite equivalent electron holes.
Thus the addition of arsenic to silicon
produces an excess of electron carriers
over electron holes. The doped silicon is
therefore known as N-type material. Ad-
ding phosphorus has the reverse effect

and creates a deficiency of electrons —
in this case the material is referred to as
P-type material.

Semiconductors which have an excess
of either conducting electrons or electron
holes are known as ‘doped
semiconductors’. All semiconductors
used in integrated circuits and discrete
transistors use this sort of material. Just
simply doping a piece of silicon with
either arsenic of phosphorus does not
make the semiconductor useful. That
happens when a junction is created be-
tween a P-type piece of silicon and an
N-type piece. A P-N type semiconductor
junction of this sort creates a one-way
electrical valve called a diode. Connect-
ing the positive lead of a battery to the
P-type side and the negative terminal to
the N-type side will allow current to flow
through the device, the semiconductor
acting as a conductor. Reversing the
battery leads will result in the P-N junc-
tion acting as an insulator.

A transistor is constructed in a similar
manner, only instead of using just two
pieces of doped silicon it uses three. A
transistor is not only a one-way valve, it
is one which can be electrically turned
on or off. A typical transistor would thus
consist of a sandwich of P-type silicon
between two pieces of N-type.

If a battery is connected across the two
N-type pieces no current will flow
whichever way the battery is connected.
However, by connecting the central P-
type piece of silicon to the negative ter-
minal of the battery it is possible to use
this source of electrons to fill all the
holes in the P-type and so enable it to
conduct electricity between the two N-
type layers. The amount of electrical cur-
rent flowing through a transistor is thus
dependent upon the voltage applied to
the central layer of the transistor semi-
conductor sandwich.

The three-layer transistor and the two-
layer diode form the basis of all semi-
conductor devices. It is from these
simple devices that the bipolar in-
tegrated circuit has been developed. The
difference between these and CMOS in-
tegrated circuits lies in the design of the
transistor. CMOS uses what are known
as Field Effect Transistors (FETs). These
do not rely on the PNP or NPN junction
but instead control the flow of current
through a channel of P or N-type silicon
by means of an electric field. This field is
produced by a metal ‘gate’ placed over
the semiconductor channel and insu-
lated from it by a layer of silicon oxide.
Hence the term Metal Oxide Semicon-
ductor (MQS). The C in CMOS stands
for ‘complementary’ which simply means
that both P and N-type doped silicon are
used in the device.
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Bipolar chips

All the earliest integrated circuits used
bipolar technology. This was a logical
extension of the fabrication process for
both transistors and diodes. This
process involved taking a slice from a
large crystal of silicon and selectively
doping different areas of the slice with
either P-type or N-type dope. This had
the effect of printing a pattern of dif-
ferent electrical properties into the
silicon slice.

This doping process was performed by
placing the silicon slice into a furnace,

heating it up and then introducing the
dope chemical into the furnace atmos-
phere in the form of a gas. The dope
molecules would then diffuse into the
surface of the red hot silicon thereby
creating a doped surface layer. By mask-
ing out areas of the silicon slice it was
possible to dope only selected areas of
the slice.

In this way bipolar integrated circuits
were formed from a number of transis-
tors and diodes ‘printed’ on to the sur-
face of the silicon slice. The undoped
silicon has a very high resistance and
virtually behaves as an insulator. Con-
nections were made between the com-
ponents on the chip by depositing a thin
layer of metal over the surface of the
chip and then etching away unwanted
portions to leave a pattern of intercon-
nections between components.

The virtue of the bipolar transistor is
that it is able to switch very rapidly be-
tween acting as an insulator and as a
conductor. Consequently, bipolar in-
tegrated circuits are also very fast
devices, typically with clock speeds of
several hundred megahertz. Bipolar
transistors also have a good linear
response, which simply means that the

amount of current flowing through the
transistor is directly related to the volt-
age applied to the central slice in the
transistor sandwich. This means that
bipolar circuits are ideal for use in any
application where variable voltages are
being handled — in other words,
analogue circuits.

Another virtue of bipolar transistors is
that it is very easy to construct devices
which can handle target currents. In-
creasing the dimensions of the transistor
will allow it to switch larger current loads.
Again this is a frequent requirement in
many analogue circuits.

Against the undoubled virtues of
bipolar technology for constructing in-
tegrated circuits there are also severe
limitations. The first is that bipolar chips
cannot be made very dense the
bipolar transistor requires an area of the
chip surface which cannot be reduced
beyond certain limits. The other main
problem is that bipolar circuits require
substantial power to drive them — the
electrical energy put into the central slice
of the transistor to make it conductive.
This energy input is dissipated as heat,
and excessive heat production can
cause problems in an integrated circuit.
Overheating can cause the entire com-
ponent to fail, and limits the maximum
size of the chip. Thermal stress in large
chips can also lead to failure. As a result,
bipolar technology has been confined to
use on relatively small integrated cir-
cuits.

The excellent analogue properties of
bipolar devices means that virtually all
analogue integrated circuits are fabri-
cated using this technology. Their poten-
tially high speed and high power output
means that they are often used as the
‘glue’ between large CMOS chips. This
very important application area includes
such vital functions as bus drivers, clock
generators, /0O drivers, and so on.
Without these bipolar ‘glue’ chips, it
would be impossible to construct any of
the fast current generation of PCs.

CMOS chips

The MOS integrated circuit family, of
which CMOS is a member, is based
around the concept of the field effect
transistor or FET. This type of transistor
was first invented in 1961 but was not
employed in the construction of in-
tegrated circuits until the end of that
decade. The principles behind this type
of transistor are totally different to those
used in the bipolar transistor. Instead of
directly injecting electrons into a normal-
ly insulating area of doped silicon, the
FET induces an electric field in a chan-
nel of silicon. This induced electric field

will then convert the silicon channel from
being an insulator to a conductor.

This technique for constructing a tran-
sistor has many advantages as well as a
few disadvantages. A major advantage
is that the electrical input to the gate —
the area of metal above the silicon con-
duction channel s electrically isolated
from the silicon channel itself. This con-
trasts with the bipolar device where the
central ‘base’ layer of silicon is directly
connected to the conductive layers.
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This means that in bipolar transistors
there is always a leakage of current from
the base into the conductive layers. In
contrast, the gate area of a FET transis-
tor is insulated from the rest of the tran-
sistor, which means that in comparison
to bipolar devices it requires much less
current to switch the transistor on and
off. Less drive current means less heat,
and therefore the ability to construct
larger chips without fear of thermally in-
duced failure.

The absence of any leakage of current
from the gate area of a FET transistor to
the channel also means that when the
transistor is in its non-conducting mode,
it has a very high resistance.

However, the use of an induced current
in the conduction channe! means that
the FET is inherently much slower than
the bipolar transistor. Indeed, there is a
direct relationship between power con-
sumption and speed in MOS circuits
which does not exist in bipolar circuits.
There is also a far less precise relation-
ship between gate voltage and the
amount of electricity allowed to flow
through the conduction channel, which
means that MOS technology is not ideal
for constructing analogue circuits.

MOS technology is, however, ideal for
constructing large-scale digital in-
tegrated circuits. Not only is power con-
sumption lower and the consequent heat
generation much reduced, but the
properties of the FET enable chip desig-
ners to greatly reduce the chip area
needed, not just for single transistors,
but also for that key component of all
digital circuits, the memory cell.

In bipolar circuits a memory consists of
a ‘flip flop’ circuit. This is a digital circuit
which can exist in one of two states. It
requires four transistors and a couple of
resistors, and this type of memory cell is
still used in the so-called ‘static’ memory
chips. The low leakage of electricity
across a FET transistor allowed desig-
ners to create a new form of memory cell
which only requires a single transistor
and a capacitor. Data is stored in this
form of memory cell by charging the
capacitor to represent a ‘1’ or leaving it
uncharged to representa ‘0'.

The only problem with this type of
memory is that sooner or later the
charge stored in the capacitor leaks
away and the data in the memory is lost.
This problem is overcome by regularly
reading each memory cell and then
rewriting its contents, a process which
simply recharges the contents of the
capacitor. This form of memory is now
the most widely used and is called
‘dynamic memory’.

All the large integrated circuits (IC) in
use today are fabricated using one of

the three different sorts of MOS tech-
nology. These are N-MOS and P-MQOS,
where the N and P simply indicate the
type of doping used for the base slice
of siticon.

CMOS is a slightly more sophisticated
product which uses silicon with both N
and P doping. This means that CMOS
has the advantage of requiring far less
power than either of the other two MOS
technologies. Most of the large chips in a
PC will be fabricated in either N-MOS or
P-MOS, while CMOS is exclusively used
in low-power applications such as port-
able computers, calculators and wrist
watches.

Bipolar + MOS BICMOS

The current situation is, therefore, that
bipolar technology is used to create fast
integrated circuits  in particular those
for applications involving analogue or
high-power functions. However, for den-
sely-packed, large, complex digital func-
tions, especially those where low power
consumption is important, then MOS
technology is the natural choice.

In the past this division between the
two main semiconductor technologies
has not been particularly important. Im-
provements in MOS technology has
resulted in enormous improvements in
speed, component density and size of
integrated circuits over the past 10
years. The number of components within
an IC has leapt from just a few thousand
to hundreds of thousands and — in
some cases  even millions. Operating
speed has increased from one or two
megahertz to 20 or even 30MHz, while
actual component sizes are now only
about 10 per cent of what they were.

Further improvements in MOS technol-
ogy in terms of speed and component
size are now beginning to show signs of
impending physical limitations. Up to
now designers have been able to make
chips faster by making the component
size smaller and reducing the distance
between connected components. The
laws of physics dictate this process can-
not go on forever.

However, in a complex circuit such as
a microprocessor chip, not all portions of
the chip need to operate at the same
speed. In fact, the maximum operating
speed of such a chip is dictated by a
relatively few components such as 'data
and address bus controllers’. Implement-
ing these in a higher-speed technology
would dramatically increase the overall
speed of the chip. After all, a large
mainframe computer is not architectural-
ly very different from a processor like the
80386 or 68020 — it is simply con-
structed using a far higher-speed tech-

nology, such as ECL or gallium arsenide,
in critical areas of the circuit.

At present, processors such as the
80386 and 68020 are limited to operat-
ing at between 20 and 25MHz. If it were
possible to implement the speed-critical
areas of the processor circuit in a high-
speed semiconductor technology
capable of running at 200 or 300MHz,
then the whole performance of the chip
would be boosted to twice or three times
its current rating.

Further improvement in the perfor-
mance of microprocessor-based com-
puters can be obtained by integrating as
much as possible of the circuit into as
few chips as possible. Again, chip speed
as well as chip function is the current
problem. If you look at a PC circuit board
you will find that a considerable number
of bipolar integrated circuits are required
in its construction. Some of these are re-
quired to perform operations at speeds
in excess of that normally available on
MOS circuits. These are usually related
to parts of the circuit like the address
and data bus or the clock drivers..

Another area where bipolar circuits are
required in a PC is in the video board. If
you look at an EGA or VGA board you
will find that about 30 per cent of the
chips are bipolar devices. Some of these
are high-speed digital control devices,
others are analogue devices which
create the variable voltage signal which
drives the colour monitor or TV.

The last area where bipolar devices
are required is the I/O board. MOS cir-
cuits are not good at delivering a lot of
power, and that is one thing that an /O
circuit needs to do. A iot of electrical
power is dissipated down a 3-meter
printer cable. Consequently, I/O drivers
are usually bipolar devices.

Thus, there are a lot of bipolar in-
tegrated circuits used in the construction
of a device such as a personal com-
puter. In chip-count terms they probably
comprise about 25 per cent of the chips,
but in terms of actual circuit complexity
they account for just a fraction of one per
cent. This is not a desirable situation
since the greater the number of chips,
the more expensive the device is to con-
struct, the more error-prone it is and the
slower its operating speed.

Manufacturers have sought to over-
come some of these problems by using
special chips known as Applications
Specific Integrated Circuits (ASICs)
which are simply a means of putting a
number of bipolar chips into a single
package without having to design a spe-
cial semiconductor circuit. These have
reduced the package count considerably
in many PCs. However, it would be in-
finitely preferable to be able to put many
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tasking and multi user desktop.

In addition, users can utilize a broad range of operating environments including 0S/2,
PC-MOS and MS-DOS 3.3. Tap into all the best applications available, customized or off
the-shelf commercial, technical or scientific.

Available in Desktop or Tower - Floor Stand configuration.

Priced at $4990 incl. tax

CPC/XT TURBO CPC/AT TURBO

DESKTOP DESKTOP

8088-2 16 BIT micro-processor (8MHz.) GA0KB RAM memory — expandable to

640 KByte RAM, Licensed BIOS. 4MB on main board.

Choice of Colour graphics or Hercules Memory management:

graphics card Lotus/Intel/Microsoft

Serial, parallel and games ports, battery {LIM EMS) compatible

backed up clock and calendar. (40 + 384 KB EMS or Extended.

2 X 360 KByte floppy drives. 640 + 1408 KB EMS or Extended.

Priced at $1195 g;io + 3456 KB EMS or Extended.

12 MH i

(8088-1 10 MHz Turbo $1250) selec[abkze. 7l or one wai sate
1.2 MB Floppy Disk Drive (Japan).
40 MB Hard Disk -

Serial/Parallel card,

Choice of colour graphics or Hercules
graphics card.

101 keys quality Tectile switch keyboard.

Priced at s 2 490

CARTEL
PERSONAL
v COMPUTERS

823 Glenhuntly Rd,, Caulfield South 3162 Tel: (03) 523 0006 Fax: (03) 528 5360



of these bipolar components directly on
to large MOS |Cs.

This need to integrate high-speed digi-
tal and analogue bipolar circuits with
high-density MOS circuits on the same
chip has been the driving force behind
the development of BiCMOS. The
problem with combining the two tech-
nologies has essentially been a
manufacturing problem. It was possible
to put both technology devices on the
same chip, but it required a vastly in-
creased number of manufacturing steps.
This made the process very expensive
and also lowered the yield of usable
devices to an uneconomic level.

The application of
BiCMOS

The STC development of an efficient
BiCMOS process relies on the use of
polysilicon-emitter technology which has
been used to create high performance
bipolar elements plus non-compromised
CMOS technology. With this and a com-
bination of devices, it is possible for
designers to address many different ap-
plications areas which involve the in-
tegration of complex digital functions and
demanding analogue functions on the

same chip, in order to improve speed
and reduce assembly costs. It also al-
lows the construction of purely digital
chips with compact CMOS circuitry and
bipolar components, such as output buf-
fers for better line driving.

This polysilicon-emitter technology has
not compromised the behaviour of either
of the two constituent technologies and
above all, is relatively easy and cheap to
fabricate. It can be made in a conven-
tional bipolar or CMOS fabrication facility
and can be designed with any ratio of
CMOS to bipolar. The CMOS com-
ponents can be used to construct highly
complex and compact digital circuits.

Already the CMOS components are
being constructed with a standard 2um
technology and STC will be lowering this
to 1.25um in the very near future. This
very small component size is com-
parable to that currently being employed
on standard pure MOS and CMOS
devices. The other performance ratings
of the STC BiICMOS CMOS components
is equally comparable to that pertaining
to conventional CMOS technology.

The BiCMOS bipolar devices have a
minimum fabrication feature size of
1.5um for any bipolar device, which is a
small feature size. These BiCMOS

bipolar devices have a maximum clock
rating of well over 300MHz and are
potentially capable of at least doubling
this speed as the technology develops.
They are also able to function at vol-
tages between the normal operational
five volts and 20 volts, and development
should improve this rating further.

The initial products are all quite small
devices, and mainly directed at the
telecommunications industry. This is an
area where the ability to integrate both
analogue and digital functions on the
same chip is causing great excitement,
particularly when the resulting devices
are also able to operate at speeds of
100MHz or more.

As manufacturers develop the
BiCMOS process, so they will start to
use it on larger chips. One of the
largest announced so far was
described at the International Solid
State Circuits Conference in San Fran-
cisco by National Semiconductor. This
is a very high-speed 256k static
memory chip which has been designed
in BiICMOS for use in supercomputers.
industry analysts are expecting a flood
of such announcements over the next
12 months.

Chips of this size using BiCMOS are

sor.

multilingual texts.

OREAD Computing.
3/2 Samada St
Frankston, Vic.

For further information contact:

Experience the satisfaction of using VUWRITER when,
time after time, perfect printed copies are produced in
your choice of Language, typeface, and including
complex CAD diagrams and scientific symbols.

Today the demand is for maximum flexibility. The
VUWRITER software package offers this flexibility by
allowing the application to be changed at will, while

still providing all the power of a dedicated word proces-

VUWRITER was conceived and developed in the department
of Computer Science at the University of Manchester, birth
place of the computer as we know it today. The brief was to
produce a full function word processing package that was
simple to operate and able to cater for non-standard
characters such as those used in scientific documents or

|,

Tel (03) 783 9912

Vumanss i

VUWRITER

THE WORD PROCESSOR THAT IS AS FLEXIBLE AS YOU ARE CREATIVE

%——_

Fax(03) 7839912
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TOP-NET" Model I+ is a set of
hardware and software enhance-
ments for IBP PCs, and compatibles
which combine with, and extend
IBM PC DOS or Microsoft MS DOS
to implement a distributed LOCAL
AREA NETW@RK

Model A+ Net-
working system uses t e well
proven 2.6 M bits/second ARCNET
compatible cards, in conjunction
with the easy to use TOP-NET"
networking software to provide an

intermediate speed network for use
in more intensive networking
environments,

based on the industry standard
Ethernet Local Area Network, is an
integrated hardware and 