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BUTTER USED TO BE HARD TO USE.

You're probably quite happy with your
current word processing software. Then
again, you were probably quite happy with
bard butter. Certainy, hard and soft butter
look and taste similar. But when soft butter
came about, it made life a lot easier. Which
i exactly what would happen should you
use Microsoft Word 4 for IBM PS/2
PC.; and compatibles.

Word 4 bas the best implementation
of the features that are most requested by
word processing users. In fact, Word 4 55
everything you'd expect from the leaders in
software technology.

Most importanthy, all the improvements

1o Ward 4 will improve your productivizy.

Y deax

FASTEST W.P.
SOFTWARE OF ALL.

For a start, it’s exceptionally fast.
Word 4 beats all the major word
processors when it comes to speed
(some functions are more than twice
as fast).

You'll find amazing speed improve-
ments in scro]ling, file load and save,
cursor movements and pagination.

Youw'll also use half the keystrokes
that you would use with any other word
processing software.

It’s also easier. Word 4 works and
looks the way you want it to.

Some: of the features include a

clean screen option, line numbe.
printing, paragraph borders to create
organixa_tional charts ar}d a line and

column counter on the SCI'CCP.

NEW TECHNOLOGY MADE

It’s also the only word processing
program that has automatic redlining,
to make it easier to track revisions and
show changes made to a document.

Word . 4 will help you look more
professional. The high quality output
allows you the best appearance in
important printed documents. This
will, of course, make you stand out
from the rest.

THE MOST POWERFUL
MACRO CA"ABILITIES
AVAILABLE.

An exciting addition has made
Word 4 a fully programmable word
processor,

The new macro facility will save you
time by automating long chains of
commiands, with a s,i_r‘_xrgl_ér keystroke —

J:hking the place of many. The newest



U LAST BOUGHT W.P. SOFTWARE.
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IT MORE VERSATILE.

Word has document management and
retrieval. This feature is designed
to make it easy to search for and
locate documents and manage large
directories.

You don’t need to remember a cryptic
cight-character name as you do with other
software.

A summary sheet contains such
information as the author, date and
time created, document title, and
comments. Even words and phrases
within the document can be used
to search for it.

Style sheets are now even easier
to creatc. Any formatting in your
document can be copied and recorded
as a named style and can be applied to
other text.

This way, 'y'(')h"don’t have to re-kby

previeus for[r.}a'tt-iqg, rcsulting in a
consistent look within your document.

Microsofte Word

Word Processing Programn

Program Disk and Thesaurus

L Iicresoft

N

THE SAME HAS HAPPENED TO W, P. SOFTWARE.

THE LARGEST
PC-BASED THESAURUS
IN THE WORLD.

Microsoft Word 4 has expanded its
130,000
words can be easily checked. It also has
a thesaurus, to help you find the right
words for your thoughts.

spelling  dictionary.  Now,

Youw'll have many words to choose
from, 220,000 to be exact, as it's the
largest and most complete PC-based
thesaurus in the world. Of course, one
of the best things about Microsoft
Word 4 is it can convert many popular
word processing programs, so it’s easy
to switch over to Word 4. It’s also easy
to learn, so you'll have no changeover
problems. To prove it, Microsoft is
offering a Word 4 evaluation pacf'(.
It’s available for only $25.

" To see just how much better Word 4

is compared to your present word
processing software, simply call Microsoft
now on {02)4525088 or toll-free on
008226850 and ask about the $25
evaluation pack.

In fact, as Microsoft are always ahead
of the field, you should call them for any
of your software requirements.

Especially when it comes to your
bread and butter.

r For more information on Word 4, B
| please send to Microsoft, Freepost 3,

| Forestoille, New South Wales, 2087.
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5 NEWSPRINT

Apple sues Microsoft; inexpensive new ways to link
PCs: Atari to enter the Unix market, and the
Americans discover videotex. Guy Kewney and ac-
complices report on the month’s micro news.

172 AFTER DARK

What's available for the relaxing side of personal com-
puting.

175 TJ'S WORKSHOP

The usual crop of knowledgeable offerings. Watch for
next month’s double-sized TJ's column.

199 ENDZONE

The resting place for User Groups, Diary Data, Num-
bers and Lazing Around.

202 ADVERTISERS INDEX

Who's where in this issue of APC.
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80 TALKING PICTURES

In this month’s Teach Yourself episode, Carl Phillips
describes how the WIMP interface is intrinsically part
of the Smalltalk system.

95 BETTER BIT-MAPPED LINES

Bresenham'’s line algorithm provides a quick way for
your computer to draw a straight line.
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111 PROGRAMMING WITH INTUITION

Mark Burgess delves deep into the mysteries of the
Amiga and comes back alive to demonstrate how to
program Intuition, the Amiga's windowing interface.
Now you can make your own windows, menus and
icons without the toil and tears.

133 FASTER THAN FAST FOURIER

The fast Hartley transform is twice as fast as the fast
Fourier and uses only half the computer resources.

145 WHEN FACTS GET FUZZY

Add fuzzy logic to your Turbo Prolog programs and
they'll be able to cope with the uncertainties of real-
world situations.

193 HYPERCARD’S HYPERACTIVITY

Apple has decided to make HyperCard a standard for
developing applications. John Donaldson looks behind
the hype and shows you incredibly easy it is to create
your own professional-quality applications.

17 AT COMPATIBLES

lan Davies roadtests eight IBM PC AT-compatibles.
These machines represent the minimum configuration
you'll need to run OS/2. Which one's for you?

32 SUN 4/110

It's not the sort of machine you'd normally expect to
see tested in APC, but it could represent the future
direction of personal computing. Priced at around
$30,000, the Sun 4/110 is perhaps the most sophisti-
cated microcomputer available today. Taking each of
the following features in turn we look into the future of:
image processing, user interfaces, mass storage,
processors and connectivity. What machine will be sit-
ting on your desk in 19987

48 CANON BUBBLEJET

Simon Jones looks at a new and promising printer
technology in the form of the Canon Bubblejet, which
‘boils’ the ink onto the paper. For less than half the
price of a laser printer, the bubble jet offers better
resolution, equal print quality and significantly less
COSt per page.

157 GETTING THE MOST OUT OF VENTURA
PUBLISHER

Edward Brown has been regularly using Xerox Ven-
tura for desktop publishing since the day it was
released. In this article he describes some of the more
obscure techniques that can be used to get the most
out of this.powerful and complex package.

165 FROM GHAOS TO BEAUTY

Creativity in mature is driven by random chaotic events
producing new species. Barry Martin and Mike Mudge
describe how to combine randomness and mathemati-
cal models to produce startling colour graphics.

57 MICROSOFT C VERSION 5.0

Despite the onslaught of cheap, powerful compilers
such as Turbo C from Borland, Microsoft C continues
to sell in quantity. Version 5.0 looks set to reinforce its
dominance as the definitive C compiler for all IBM-
compatible environments. Adam Denning overcomes
his initial horror at its size and takes an in-depth look.

71 BYLINE

Graham Jones, one of APC’s desktop publishing ex-
perts, reviews Ashton-Tate’s low-level entry system.
Can the database giant repeat the success of dBase
[l in the desk publishing world?
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WORDPERFECT $470
MULTIMATE ADV. I $740
dBASE Il + $825
SYMPHONY $835
FREELANCE PLUS $685
SUPER SAVINGS ON
LOTUS 123

S

$560

ALSO CONTACT
MCP FOR
SUPER
SPECIALS ON
IMAGINEERING'S
NEW ULTRA.

IRMA V2
Netcom Pocket Modem

FUJITSU DL 3400
EPSON LQ 500
NEC 2200

NEC P7

NEC P5

BiDir. Tractor

DX 2400

25MB EXTERNAL
60MB EXTERNAL
60MB INTERNAL
125MB INTERNAL

$1750
$595

$1200
$695
$675
$1025
$1695
$180
$930

$1110
$1695
$1775
$1875

Special Adapters for
Clone/Compatible IBM AT or PS/2

EVERY POWERMATE |
COMES WITH FREE
LOTUS OR WORDPERFECT, ETC.

CALL FOR PRICES
SEAGATE 20MB
Miniscribe 44MB Voice Coil $1295
CDC 50MB Voice Coil $1285
Seagate 30MB Voice Coil  $1110
Bondwell 8 (3% Floppy) $1464
Bondwell 8 PRO (2x3Y%) $2100

IQL LAPTOP 5% + 20MB  $3495

ADELAIDE: Unit 5,27 College Road, KENT TOWN. SA.
5067. Telephone: {08) 363 0232. Fax: (08) 362 0842.

PERTH: Unit 1,49 Ord Street, WEST PERTH, WA 6005.
Telephone: (09) 321 9881. Fax: {09) 321 9882,

SYDNEY: 2nd Floor, 156 Pacific Highway, ST LEONARDS,
NSW 2065. FROM 1-4-88, 46 Albany Street,

CROWS NEST NSW 2065. Telephone: (02) 4397500.

Fax: (02) 4396547

MELBOURNE: 29 Park Street, SOUTH MELBOURNE,
VIC 3205. Telephone: (03) 696 2333, Fax: (03) 696 2737,

HONG KONG: Telephone: (852) 3-73 96616.
Fax: (852) 3-72 15548.



Guy Kewney, and our ‘West Coast
correspondent’ in the US, Tim Bajarin, round
up the month’s micro news from around the

world, and what a month it’s been!

Lotus 1-2-3 Release 3.0

slips back

Development on Lotus 1-2-3
Release 3.0 has slipped
back, according to users
designated as beta-version
testers of the product. Ac-
cording to Lotus officials, the
release of the beta version
has been pushed back to
sometime this month, but this
should not further delay the
arrival of the new spread-
sheet, which is scheduled for
release late this year.

By holding the release of
the beta-test version back to
April, Lotus has introduced a
four month delay in the even-
tual release of the product,
according to its would-be
beta-testers. Lotus, however,
has denied this and instead
claims that the beta-version
does not have to be released
until April now because of “in-
creased efficiencies” in its
beta-test program.

Rumour has it the real
reason behind the delay is
that, at the last minute, Lotus
decided to add the features
found in its HAL add-in to the
new version.

The wizards of

transputerdom

The first 50 Atari Abaq
machines have been built
complete with ultra-fast
Inmos Transputer chips —
and several are already in
the hands of developers writ-
ing software. Initial response
of these wizards to the new
Helios operating system is
sufficiently confused to make

it seem likely that some
months will go by before we
see any interesting applica-
tions.

In the meantime, other
Transputer suppliers are
moving prices down in an-
ticipation.

The pioneer of Transputer-
dom on the Atari ST is Tim
Moore of Kuma. His K-Max
development system is down
to $1750, roughly half of
what it cost when first
launched.

Inmos itself has announced
a new board family called
Trams (Transputer Modules)

the idea looking strangely
similar to Leon Heller's
design, with a low-cost
motherboard, into which you
plug modules.

The Transputer really is
catching on. | recently visited
the Micro Development Sys-
tems show in the UK, where
normally you can get to play
with strange machines that
will never grace an office
machines with control inter-
faces for machinery,
machines with VME bus or
STE bus or Futurebus con-
nections, and operating sys-
tems like OS/9.

Amidst the normal crowd of
68000 and 32032 and Z80-
based systems (oh, and
8086 as welll) the common
factor was Transputer
development systems.

Cambridge Risc Machines
was showing a system run-
ning Helios, with a PC as the

keyboard, disk and screen in-

Long awaited and now delayed, Lotus’s 1-2-3 version 3.0
promises spreadsheet users improved graphics and more

powerful functions

terface. They said Helios
was still ‘more flaky than
usable’ but better than noth-
ing.

There was the enormously
powerful 32-transputer
module for the Sun  built
by Niche Technology. A four-
player flight simulator was
being demonstrated on 64
Transputers (gross waste of
processing power!) on Rapid
Recall's exhibit. And a new
company 3L of Livingston
— was offering an alternative
‘C’ language compiler for
parallel systems, parallel C.
Guy Kewney

Getting to know
the AmigaDOS
manual

This month’s informed com-
ment: the Amiga 2000 is a
nice pig. Taking their cor-
porate courage by the scruff

of the neck, the folks at Com-
modore finally decided that
the Amiga 2000 was in solid
enough shape to risk letting
me have one to play with.

At the end of a couple of
months living with the beast,
I can’'t honestly think of any-
thing to say that would
prevent anybody buying one.
But | can think of an awful lot
of warnings.

First, you will definitely
need the manual. No, stran-
gely enough, you don't get
the manual with the machine.
You get a slim volume called
a user guide, which frankly
you can do without. If you
aren't clever enough to work
out what to do with an Amiga
just by plugging in the
Workbench (startup) disk
when it says ‘please put the
Workbench disk in’ then you
won'’t be bright enough to‘un-
derstand this ‘extract from’

APC April 1988 Page 5




the AmigaDOS manual.

But without the full manual,
you're virtually stuck. You
need it, for example, if you
have a hard disk and want to
persuade the machine to

look on the hard disk for ordi-
nary AmigaDOS commands.
Take a simple command
like ‘dir’ to find the directory
of files on a disk: before the
Amiga can do this, it has to

Wide Area Connections
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Development work on Presentation Manager for OS/2
may be hindered yet further by Apple’s recent shot at
Microsoft. Apple has charged, in the US District Court in
California, that Microsoft’s Windows 2.03 (a forerunner to
the Presentation Manager), and Hewlett-Packard’s New-
Wave (pictured above) operating system shells are imita-
tions of the user interface on the Macintosh.

The suit proposes that both Microsoft and Hewlett-
Packard have deliberately copied elements of an inter-
face that Apple claims to have the copyright to. Apple’s
lawyers are currently pleading with the court to order
both companies to immediately stop manufacturing
and selling the offending products.

Microsoft is surprised for at least two reasons by
Apple’s attack. Firstly, Microsoft signed an agreement
with Apple over two years ago which allows it to share
the Macintosh graphical interface. Secondly, as
Microsoft is one of the leading developers of Macin-
tosh software, Apple risks fouling up an important, and
mutually beneficial, business association.

Industry analysts suggest that Apple’s attack is
motivated by a fear that it will soon lose share in the
graphical user interface market. The Presentation
Manager for IBM’s PS/2 range is scheduled to arrive in
October and, over the next few years, is expected to
dramatically increase the number of PC users who
adopt the graphical interface.

The last straw, though, appears to be the fact that
Microsoft has licensed its Windows 2.03 interface to
Hewlett-Packard in the form of NewWave. Hewlett-Pack-
ard has approached Apple on a number of occasions
for a licence to distribute NewWave, but Apple has
steadfastly refused to grant its hardware-competitor
such authority.

Litigation of this variety is typically very costly, running
into several million dollars. One has to wcnder whether
Apple has the wherewithal to legally outsmart opponents
as financially mighty as Microsoft, Hewlett-Packard, and
(through the PS/2 Presentation Manager connection) ul-
timately IBM. If Apple’s funds were to run out before ils
opponents, perhaps it could raise a little extra by selling
someone the licence to televise the court proceedings.
Correctly edited, such a trial would be anything but dull,

look in a special directory to
find out what the ‘dir' com-
mand is.

That directory is on the
floppy ‘Workbench’ disk.
What that means is
awesome: every time you
try to use a command, like
copy, or makedir, or run, or
execute, or rename, or
delete, or type, or list —
and several other essential
instructions — you have to
have the ‘Workbench’ disk
in the floppy drive.

This is a poor idea, even al-
lowing for the fact that the
Amiga has one of the
slowest floppy disks | know.
You end up with ‘Macintosh
elbow’ from putting new
disks in and out of the drive,

Oh, of course you can
change this! But not without
the manual.

And as for persuading the
machine to change this itself,
by writing your own startup
sequence, well, you really
need to be a programmer.
The AmigaDOS manual ex-
plains how, and you will get
there in a couple of weeks.

And the AmigaDOS manual
is sold separately, published
by Bantam Amiga Library
and usually available from
technical bookshops for over
$50. Clever, eh?

You will also need the Fred
Fish disks.

The Fish disks cover an
enormous amount of free,
public domain, and
shareware software, much of
which is a torment to under-
stand and use and generally
contain the essential extra
programs that you can't use
an Amiga without.

To get them, you join any of
the major Commodore user
groups, which will solve
several of the other problems
you will have. For example,
you can download
‘shareware programs’ from
bulletin boards. But they will
arrive on your system with an
extra few bytes on the end,
because the Xmodem
protocol downloads biocks of
128k.

Try to run a file which is
longer than it ought to be,
and the Amiga will inform
you that this ‘is not an object

file’. You need a shareware
program, called fixobj, to
chop off the extra bytes.

There are other surprises.
For example, for somebody
accustomed to the Atari ST
or the Mac, it seems obvious
that if you have a file on the
disk, you can point to it with
the mouse.

Not on the Amiga. A file
can be there, but it will only
have an icon if you know
how to make one. Without
an icon, there’s nothing to
point to — not even the silly
list of filenames that
Microsoft Windows gives
you. I’'m told that one of the
Fish disks has a program
that will make icons . . .
haver't found it yet.

Now, what is nice about the
Amiga 2000 is the fact that it
has a multi-tasking operating
system. You really can run
two tasks at the same time.

And one of these can be a
straightforward IBM PC-DOS
task, because Commodore
does sell the Bridge board —
a complete PC cloneona
card — which fits inside the
Amiga.

With the bridge board, you
get only an ordinary 8088
chip running at 4.77MHz.
That's very, very slow
slower than an Apple Il. As a
way of giving somebody a
PC, it stinks.

However, | don'tuseitas a
PC. luse it as a way of get-
ting PC information into the
Amiga (and back). Also,
quite importantly, it canbe a
way of plugging cheap IBM
accessories into your Amiga.

| have a Tandon
Businesscard disk drive —
20Mbytes on a PC expan-
sion card. Inside the Amiga,
10Mbytes of that are for-
matted as a PC drive, the
other ten as an Amiga drive.
| couldn't help noticing that it
took ten times longer to for-
mat the Amiga portion than
the PC bit, but that’s by the
way.

The idea is pretty good. It
would be even better if the
engineers who designed the
internal PC card had found a
way of leaving it free to use
the bottom couple of hundred
interrupts, so that you could
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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 appeatrs to be an excel-
lent tool for engineering .7V

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.

44r've used Superproject Plus &
Harvard I1. InstaPlan is clearly
superior.7V
Tim Malagon, President,
Project Information Services
Corporation.

Fully 70% of the InstaPlan users we
surveyed have tried the competition.
So ifyou'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
« 11level resource outline

+ Users manual with tutorial

* Individual calendars per person

* Resource levellingand smoothing

« Focus selects activities for screen or print

* 7View, color control, many reports

+ Context sensitive on-screen help

+ Presentation Gantt Diagram shows
schedule connections in page
or wall sized format

44] like the ability to track the actuals
of when tasks are completed.VV

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

InstaPlans 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.

= (08) 326 1313

Fax: (08) 326 1644

Recommended Configuration: IBM PC/XTAT or compatible, 640K
RAM(512K minimum), Hard Disk or Dual Floppy. Printets Supported:
1BM Proprinter & Graphics Printer, Epson FX/MX/RX/LQ" Okidata

Plug ‘n Piay 92/3, Microline 192/3, 29273 * Toshiba 351°

and HP Laserjet Plus®

{72x120dpi, BW).

Wt

. Da}a;rgns(jt‘gr IIi_ -— e e - e il °na&"h — -i‘ﬂ."d
to 1-2-3" ase I~
/ Programs Plus *
2, 8/230 South Road ?
1 Morphett Vale, SA 5162 k-
e ssd [ Send me InstaPlan. $199 + $301tax P
"] O Send me InstaPlan with tracking option. :
2898 i $299 +845 tax lﬂ“’?
Add $6.00 shipping and handling. 540
W ., O Sendmemoreinformation on InstaPlan. )
peet? 5‘3' O Cheque enclosed [ Visa [ MasterCard [ Bankcard I
2-84- .
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plug more accessories into
the system.

For example, it's impossible
to run Transputer chips that
work quite happily in a nor-
mal PC bus system. And
other programs behave oddly
attimes.

The Amiga’s main reputa-
tion is a games machine. As
a games machine, the 2000
suffers by comparison with
the cheaper 500 model.

For a start, the 2000 is a
business machine, and
tends to come with 3Mbytes
of RAM. Wonderful, but
when you run many games,
you have to turn this off, be-
cause the games must talk
to the bottom half of one
megabyte  the area which
those super-chip video and
sound controllers can ac-
cess.

Some programs won't
stand for that, because (for
copy protection reasons)
they won't let you run the
program that turns off fast
memory. You have to put the
game disk in the drive and
turn the machine on. Crash!

There are other differences
between the 2000 and the
500, which have resulted in
frustrating calls to software
suppliers. “Why won't Time
Bandit read the keyboard?”
asked. “Are you using a
model 20007?” came the
reply.

They're working on it.

The claim that “there’s no
good business software for
the Amiga” won't stand up.
There is lots.

But still, after all this time,
have to say | do worry about
Commodore itself.

What is it doing for money?
What is it doing about a suc-
cessor to the Amiga? What
about a truly high-resolution
screen driver for the current
model? Will the company
really be around in a year's
time?

I suppose we ought to be
more optimistic. After all, it's
already a couple of years
since | felt sure the company
would die inside six months.
Maybe it can carry on work-
ing the same survival trick. |
hope so.

Guy Kewney

When a new Tandy 80386 PC compatible arrived in the
office, | decided it was perhaps time to upgrade from
my old 80286 machine.

After opening the 80386 packaging and finding the
machine only had a 1.44Mbyte 3.5in floppy drive, |
decided the aggravation of copying all my data from
one format to another wasn’t worth it. Fortunately, at
this point a copy of DeskLink arrived and | realised that
perhaps it wouldn’t be so hard after all.

DeskLink is the latest product from the US software
house Travelling Software and is really an upgrade of
its laptop computer file transfer program, LapLink.

Within half an hour | had the 80286 machine working
as a file server for the 80386 machine and suddenly MS-
DOS had three new virtual drives E, F and G, which
were physically A, B and C on the file server. Then with
some judicious use of the DOS XCOPY command my
80386 had its full complement of software and only a
single 3.5in disk used — the one DeskLink arrived on.

DeskLink actually works through the RS-232 port of
both machines and achieves a bit transfer rate of 115,200
baud. The server software is simple to use and allows the
sharing of printers and disk drives on either machine.

The machines can be up to 30 metres apart and sup-
port a chat mode, so both users can interactively com-
municate. The package comes with 3.5in and 5.25in
disks and the necessary RS-232 transfer cable. Also in-

telephone (02) 439 7773.
Guy Kewney

cluded is a free copy of LapLink. DeskLink is dis-
tributed in Australia by Micro Support Systems,

Apple comes of
age with Claris

Time was when Apple, like a
little boy with a bullying
father, was far too scared of
the consequences to dream
of challenging Microsoft in
the software business. You
may recall that when Apple
launched the Mac, it quoted
Microsoft (with Software
Publishing and with Lotus) as
the software house which
would make some enormous
part of its revenue from this
new machine. And it has

depended on Microsoft in
many ways since  the
spreadsheet, Excel, for ex-
ample, sold thousands of
Macs into the business com-
munity.

But Apple is a big boy now,
and dream it can, with the
launch of a new software
brand name  Claris. This is
a’new ‘independent
subsidiary’ of Apple, a

software publishing company.

The software itself isn's that
new. Claris has rights to all
the old Macintosh favourites,
and a few old Apple |I

favourites. For example, it
can sell MacWrite and Mac-
Draw. Two new titles are the
obviously mega products,
SmartForm Designer and
SmartForm Manager.

Despite the laid-back
Californian lilt to their voices,
these Claris chaps are pure
bureaucrats at heart. The
SmartForm products form
part of Claris’ and Apple’s
strategy to link into the
mainframe and mini world.
‘We grow up filling forms, so
we're all familiar with them”
is their theory. So when you
want to access a mainframe
database from your Mac-
based terminal, you just fill in
aform.

Claris also wants to
develop the idea of software
slots. Just as you can plug in
peripherals to hardware, they
want to encourage
developers to produce add-
ins to their products in a
fashion similar to products
such as What's Best for
Lotus 1-2-3. An example is
an add-in for an architectural
application based on Mac-
Draw. You just point at the
various objects, specify what
they are made from and, hey
presto!  a bill of materials.
Guy Kewney

Snags in the
Presentation
Manager

According to sources inside
Microsoft, not only is work
on the Presentation
Manager behind schedule,
but also the graphical user
interface will be a poor per-
former when finally
released. Officially,
Microsoft claims that
Presentation Manager will
start shipping this October,
but would not deny the al-
legation that it was having
trouble with it.

Last September, Microsoft
advised third-party .
developers that beta-test
code for the Presentation
Manager would be included
in its December release of
the MS-OS/2 Software
Development Kit. The
promised code did not ap-
pear and now Microsoft
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The only data management software to deliver
redl Local Area Network support is

O

’p?"

&
N

LI

1S

\ersion 3

B

e

[l
@]

&=

O

If you don' oelieve 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 LANs offer
today’s business”

Comprehensive LAN facilities built into

Q&A 3.0 include:

O 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 ‘
Q&A 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 to see PC users sharing

a Q&A database from a Macintosh 11 file server using
the Apple Talke network with our AppleShare PC
software” says Peter Friedman, Manager of Business
Systems Marketing at Apple Computer. “Q&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

0O improved file searching

O summary functions

O increased formatting fexibility

-0 font, laser printer and Postscript support

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

For up to the minute information and
pricing on Q&A Version 3, fill in the
coupon below, phene or fax us today:.-
Include a cheque for $10 and we will
include a comprehensive demonstration
disk.

Name ___
Company/position
Address

Postcode

Phone

pe excras

Send to:
PC Extras, PO Box K9, Haymarket NSW 2000
Phone: (02) 319 2155 Fax: (02) 698 9926

]
t
Melbourne: Phone: (03) 416 1422 I
!

TULDIN



claims that it should be ready
this month.

On the other hand, sources
within Microsoft predict that a
beta- copy will not be avail-
able until August at the ear-
liest, and possibly not until as
late as December. The
reason given was that, in its
current state, the Presenta-
tion Manager is too slow to
be of any real use.

NeXT killers
about to pounce

For Atari and Commodore,
1987 was a difficult year. Al-
though Atari succeeded in
making a profit, it had little
success in getting the ST ac-
cepted by serious computer
dealers. The company just
cannot shake off its games
computer image.

Atari also went through
three vice presidents of
marketing. This is still hold-
ing the company back, even
when there seems a chance
of it advancing.

Commodore also had a tur-
bulent year: there was a
major management shake-up
in which the president was
fired and the company
started 1988 with aimost to-
tally new management.

But 1988 will be particularly
important for Commodore,
and perhaps even Atari. This
year the personal graphics
workstation will be born. And
its father will be none other
than Steven Jobs, the com-
puter visionary who has al-
ready given us two computer
standards — the Apple Il and
the Macintosh.

His NeXT machine will be a
personal computer that can
also function as a graphics
workstation. For lack of a bet-
ter term, | call it a personal
graphical workstation. Al-
though few details are known
about the machine, it does
seem clear that it will be truly
graphical, and will fit into an
office automation environ-
ment. Consequently, this
machine could set the techni-
cal standards for desktop
computing for years to come,
especially if it is priced at
$10,000-$20,000.

Those close to the com-

pany say this machine will be
Unix-based with a custom-
built windowing environment.
It will be multi-tasking and
have very sophisticated
graphics chips, probably a
subset of the Pixar chips
used in the Pixar commercial

graphic workstations.

But there is an astonishing
irony in this. Commodore’s
Amiga is a windows-based
system that is multi-tasking.
it also has sophisticated
graphics chips. And the
Amiga 2000, priced at under

A data virus is a program which poisons your own
programs, and spreads itself throughout your system.
One has been.discovered which was benign — on a
certain date, it printed a message of peace and love
and destroyed itself. Most, however, are designed mali-
ciously, simply to destroy the data on somebody’s
computer.

A UK company, Sophos, thinks it has found a cure. It
calls its product Vaccine. Naturally, in fact, it's more of
a leprosy vigilance campaign.

It runs on a system known to be clean, and notices
the ‘fingerprints’ of data and programs. If they change
subsequently, you get a warning.

AT nearly $500 (converting from English pounds),
you have to be sure you need it and | suppose most
people will doubt it. Theoretically, you can guard
against it by doing backups. But you have to keep
them all, because the typical ‘virus’ program does noth-
ing at first, and only starts misbehaving when it has
been on your disk so long that it has infested all the
backups too.

I had a strange insight into the mind behind this sort
of program recently on BIX, where a lunatic praised the
people who produced them as ‘discouraging software
piracy’. His idea was that if it became unsafe to copy
programs for fear they were infected, people would
only use software they had bought in a store, with cel-
lophane wrapper still on.

Sophos is in the UK on (865) 853668.

$3000, has already achieved
its own unique position as a
graphics workstation in many
money-conscious firms.

The Atari machine, al-
though less graphically
sophisticated, can also claim
to be part of this next genera-
tion. In fact, Silicon Valley
sources say that Atari has
developed a new set of
graphics chips that are even
more powerful than the new
generation of Amiga chips.
The story has it that there
are four key developers who
defected there from the
original Amiga chip program
at Commodore.

Consequently, Atari is
rumoured to be releasing its
own ‘NeXT Killer’ soon. This
will be a 68030-based
machine with the new
graphics chips and 4Mbytes
of RAM, with a 1280x960
colour monitor and an
80Mbyte hard disk for about
$12,000. Although this may
be just vapourware like so
many other things Atari has
talked about, it's clear the
company has its sights set
on the emerging workstation
market. Whatever the final
specification of Steve Jobs’
NeXT machine, it will have a
dramatic impact on many
vendors, especially Atari and
Commodore. What is sig-
nificant is whether or not
Commodore and Atari use
their new generation
machines to make their
presence known in the
market.

Of the two, Commaodore
could be in the stronger posi-
tion. It has gone out to find
strong industry talent with a
lot of connections. The entire
Commodore team is now
filled with seasoned veterans
who know the distribution
channels and can
manoeuvre the company to
make the most of these
market developments. On
the other hand, Atari still has
its original staff, headed by
Jack Tramiel and his off-
spring.

And while they are also
seasoned veterans, they still
have to cope with the stigma
of Tramiel's war with the
dealers in his Commodore
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MICRO SALES

PERSONAL COMPUTING FOR BUSINESS

WYSE 2108

8 MHZ 80286

1 MB RAM

Clear Upgrade Path

to 386

5 Expansion Slots
Enhanced Keyboard
Small Footprint
Software Security
Enhanced MS-D0OS 3.2

WYSE 2112

o 12.5/8 MHZ 80286

1 MB RAM

Clear Upgrade Path

to 386

5 Expansion Slots
Enhanced Keyboard
Small Footprint
Software Security
Enhanced MS-DOS 3.2

WYSE 3216

16/8 MHZ 80386

0 Wait State

1 MB RAM
Expandable to 24 MB
7 Expansion Slots
Dedicated 32 bit
Memory Bus

e Enhanced MS-DOS 3.2
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Fully Configured
20 MB Mono System

from

$ , 20

Fully Configured
40 MB Mono System

from

$9, 0

Fully Configured
40 MB Voice Coil
System

under

$9, O

VANSTZ SYSTTIEM S 121R0DUCTS

S E DISTRIBUTED BY "* AZIFEERING

AVAILABLE FROM:

MICRO SALES

PERSONAL COMPUTING FOR BUSINESS

1ST FLOOR 579 HARRIS STREET (CNR MACARTHUR ST) ULTIMO 2007 PH: (02) 281 3377 FAX: 281 3920



days. And Commodore has
made some serious strides in
the business market chan-
nels, while Atari is still
floundering in the consumer
markets.

Tim Bajarin

Apple goes for
presentation
techniques

One of the companies in
which Apple invested recent-
ly is Mirus. ‘Mirus’ is the Latin
word for ‘remarkable’: the
company has a digital imag-
ing system that Apple
believes is a critical part of its
desktop presentation range.
Computer-aided slides have
come a long way. Computer-
generated slide-making is
still a very open market.

Polaroid's Palette video im-
aging system could be
likened to the dot-matrix
printer of the normal printing
world. Presentation
Technologies’ Imagemaker
uses opto-mechanical tech-
nology and could be likened
to the daisywheel printers of
our day. But the Mirus film re-
corder is digital imaging tech-
nology and is much more like
the increasingly popular laser
printers.

The heart of the Mirus sys-
tem is its Precision Digital
Technology. Similar digital
imaging techniques can be
found in larger ($25,000-
$150,000) film printers typi-

vice bureaux. The Mirus
device sells for less than
$10,000 and is a true
desktop unit. An average
slide from a service bureau
can cost at least $10 but a
slide made on the Mirus
machine costs an average of
only 70 cents.

One of the main attractions
of the machine is that its
resolution (from 512 to 8000
lines per inch) is software
switchable. And 2000-line
resolution is about all you
need for most presentation
slides.

The one drawback is
speed. At 2000-line resolu-
tion, each slide can take any-
thing from two to eight
minutes to prqduce, depend-

cally used by 35mm slide ser-

ing on the complexity of the
graphics. But considering
you get the control and
flexibility of doing it in-house,
this can be well-justified. The
Apple Mac version will be
shipped by June, and the
PC version shouid be close
behind. Apple will go all out
for desktop presentations
this year, and the Mirus
machine will be the laser
printer in this strategy. Al-
though Apple owns only 20
per cent of this company,
Mirus can't lose; it is des-
tined to become another
Silicon Valley success story.
Mirus is at 445 South San
Antonio Road, Los Altos,
California 94022, telephone
(415) 949 5544.
Tim Bajarin

Live wires

Later this year, IBM and
Sears will roll out their
videotex online service  to
be known as Prodigy.
Together, Sears, IBM and
CBS set up Trintex, the com-
pany behind Prodigy, al-
though CBS pulled out late
last year to concentrate on a
major business reorganisa-
tion.

Although Trintex is more
than two years old, it is only
just getting off the ground. It
spent those two years doing
the background research and
setting up the system  no
small task. In fact, when
Prodigy arrives towards the
middle of the year, its market
will be limited and it will be
perhaps late 1990 before it
covers the rest of the US
market.

While very similar to
Telecom’s Viatel service, this
new service will be totally
consumer-orientated. The
cost for accessing Prodigy
will be about $15 a month
with unlimited log-on time.
You can use a standard PC,
Mac or Apple Il with 256k of
memory.

Most actual revenues of
Trintex will come from the ad-
vertising that is displayed at
the bottom of the screen.
The service will have the
traditional information such
as Associated Press and

USA Today wire services, as
well as financial news from
Dow Jones. You can also
have online access to
brokers Dean Witter and
Donaldson, Lufkin and Jen-
rette for instant trading of
stocks. Through the shop-
ping feature, you can buy
directly from more than 70
retailers, advertisers and
direct marketers who have al-
ready signed up to use
Prodigy to market their
products.

An agreement with
American Airlines allows the
user to have direct access
to its EAASY Sabbre sys-
tem to book air tickets,
hotels and hire cars. A uni-
que feature called ‘ask the
experts’ allows the user to
ask questions of Jane
Fonda on fitness, Sylvia
Porter on finance and
Howard Cosell on sports,
and he will get an answer
from these experts in 72
hours. A consumer reports
section gives the user infor-
mation on products and
evaluates almost anything
you could want to buy.

It will also feature educa-
tional programs and games
for anyone to play, and you
can even order your
groceries through the sys-
tem. There is an extra
charge for only one service
home banking, connected to
local banks all over the US.

The interface to the
software is the same
throughout the system, which
makes it very easy to use.
And you can even buy a
pocket-sized 1200-baud
modem for it for less than
$US100.

Most video text systems,
particularly the one from
Knight-Ridder, failed miserab-
ly, but they were much har-
der to use and more busi-
ness-oriented. The Prodigy
system has some tough
hurdles ahead, but if its tar-
get market (the baby
boomers with discretionary in-
comes) understand its true
value, and see that it is ac-
tually easy to use, IBM and
Sears could have a real win-
ner on their hands.

Tim Bajarin

Drive disk

A recent magazine advertise-
ment for Ford motor cars
proclaimed that for $US4.95
the company would send you
a PC disk hoiding a simula-
tion program.

The program contains a
driving game that supposedly
mirrors the driving
capabilities of several 1988
model Ford, Lincoln and Mer-
cury cars. It also contains a
handy program that lets you
figure out how much you’'d
have to pay for one of these
cars if it were equipped the
way you want it. You can
even print out a price sticker
and use a mini spreadsheet
to help you find out how
much your monthly pay-
ments would be.

The simulation uses
animated graphics to explain
basic automotive engineering
concepts. These screens
cover rack and pinion steer-
ing, front wheel drive, air
bags and anti-locking brake
systems.

Although Ford is just testing
this idea and placing the ad
in a few US PC-related
magazines, the company
hopes its demos will develop
into a full blown ad campaign
some day.

The company behind the
design of these ads is the
Soft Ad Group, of Sausalito,
California. It has also
produced disk advertise-
ments for Chase Manhattan
Bank’s home banking ser-
vice and is just finishing a
two-disk project for Buick.

Even though the Ford disk
costs $UUS4.95, it is expected
to end up on bulletin boards
and be copied generously.
As PCs find their way into
more and more homes, this
concept of disk-based adver-
tising might really catch on.
Tim Bajarin

IBM PS/2s get
re-badged

In an effort to gain broader
market acceptance of its
ever-expanding PS/2 product
line, IBM recently signed an
agreement with UK-based
Ferranti international. Ferran-
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Two Ctrl and
Alt keys for
ambidextrous
access.

Enlarged
Shift keys

firm-feel
keys.

Isolated
Escape key.

Switch-
selectable
compatibility
with IBM, PC,
XT, AT, and all
compatibles.
1BM’s new
Enhanced
Keyboard runs
only on their
new XT's, AT's ) Yy
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
nio choice!

Positive-tactile,

0-101

Extra-wide, easy-to- Dedicated Caps, Num and Separate
12 Function find Return key. Function Con- Scrolf Lock dedicated
keys for 1BM changed sizes trol keys. indicator lights. Numeric Pad
increased again by shrinking their 1BM has no lights with enlarged
automatic Return key. on their XT. Enter key, four
operation. Arithmetic
Function keys.
Separate
Cursor and
¢ Screen Control
‘ keys.
s
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for the 10 million PC users IBM 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 to June 1986 or on any
PC compatible purchased at any time!

Notto worry. Our new Turbo-101 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, 7
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
Concise Dictionary and 60,000-word
Thesaurus and much, much more!
“Lightning’s good enough to make
programmers and users cheer, executives
of other software companies weep,”’ says
Jim Seymour of PC Week. Sold separately,
Turbo Lightning retails for $99.95!

O&Aﬂmnnﬁve
N data

NTERNAT

7650 Haskell Avenue
Van Nuys, California 91406 (818) 780-1673

Turbo-101 isa k of DataDesk Inter . Turbo Lightning is a
trademark of Boriand tnternational. iBM and IBM AT are registered trade-
marks of International Business Machines, Inc.

*Price does not include adaptor cables required by certain
compatibles ® A limited offer — price subject to change without
aotification.

ON A L

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. During this amazing

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 bundle:

“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...its a
great bargain!”

PC Productivity Digest

May 86

“DataDesk Intl. bas designed
a sturdy and bandsome key-
board that has 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 nicer touch.”

Business Computer Digest
Aug 86

“It’s a good keyboard. Good
JSeel: the keys bave tactlle
Seedback. No mush at all.

This is about as good a key-
board deal as you're likely
to find...I bave absolutely no
besitation in recommend-
ing the Model PC8700.”
Jerry Pournelle.

Byte Magazine Sept. 86

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

Introductory Offer you get both \iMaM
keyboard and software for less giatoee M\ws‘“““
than most software programs CE{BOAR! ARE FORONV
by themselves! Now, if you're QRt
still feeling ignored, you can W
always do what you-know-who
wants you to do...and buy
a new computer to get their W
keyboard! ““_\\\\\?"‘ WSk OWe DO
WY . g
s LAV
Distributed by: W T A0S
ANOU
Computec Pty.Ltd.
269 Auburn Road
Hawthorn Vic 3122 E“\ eX
In Melbourne Call € .
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Solid Software - for Professional
Aussie Software

LOTTOCHECK 19 ¥
(for PC XT, AT & close clones)

Make your own luck! Numbers that have won 5, even 10 times more prizes
than statistical average can easily be found with Lottocheck: includes a data-
base of all past draws. Options include:

- PRIZE option: you select any 6 nos. or system entry (7-15), Lottocheck
examines the database, tallying up all prizes they would have won over the
history of lotto.

- EVALUATE option: uses selected rankings to test theories and predict
next weeks draw.

- RANDOM option: a Quick Pick of lucky numbers (6 to 15).

- GRAPH option: produces histograms of frequency of numbers drawn.

- Full database functions ADD, MODIFY, DELETE, LOOK & BROWSE
using professional state-of-the-art input screen forms, multi-windows,
context sensitive HELP, indexed B-Tree data file for fast access. Comes
with an extensive handbook on using Lottocheck, winning strategies and
math theory of LOTTO.

For-l USt $ 1 5 _ you can test drive Lottocheck on

your computer (minimum system: 256K RAM, 1 360K floppy drive), with
the Demo disk and instructions.You get full program but for limited data
update ability and uses a 50 draw sample dataset, and you get a file
containing ALL past draws in text (ascii) format. On payment of the balance
(380) you get: full program, handbook and fully loaded database.

Comments from purchasers of Lottocheck:

I think you have an excellent program in Lottocheck.’ 1. Remess, Sandy
Bay, 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.

The CAT ($75)
(for PCXT, AT & close clones)

Fullscreen, multi-windows (colour) with easy Lotus-like menus system:
Do you have trouble finding your data/letters/programs etc, because you
can't remember the filename or on which hard disk directory or {loppy

disk you put it? Yes! Then you badly need The CAT. Lets face it, its hard
being descriptive with only 8 character filenames. With The CAT:

- 65,000 filenames can be CATalogued, each with a 50 character file
description, date and time, and the disk (volume) on which it resides.

- You may search this catalogue for any word in the name or description.
- Also has a builtin full featured tree structured file manager with more
features than XTREE.

- Pius a built-in full featured editor with user installable commands.

- Has many more features, including an alternative mouse interface.

- Comes with an 80 page User Manual. The CAT is the ultimate integrated
DOS manager and at $75 is simply outstanding value!

Tick the box of the item you want:

[[] The CAT 875
[] Lottocheck 6-45 (Australia wide) $95 ] Demo Lotiocheck 6-45 $15
D Lottocheck 6-40 (NSW GoLotto) $95 D Demo Lottocheck 6-40 $15

D Please send me more information on:

(Master, Visa, Bankcard,cheque, money ord,
Expiry Date:
Date:

I want to pay by
Card No:

Solid Software,
P.O. Box 218,

Belgrave,
Vic. 3160. Ph. (03) 7544377
| VISA ] .Qa:tlrtar’ “
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ti currently manufactures its
own XT and AT compatibles
in the UK, and has provided
PCs in Australia for third par-
ties such as Starcard and
Dick Smith Electronics in the
past.

Under the terms of its
agreement with IBM, Ferranti
will sell IBM’'s PS/2 com-
puters directly into vertical
markets such as the airline in-
dustry, factories, and electric
utilities. Additionally, Ferranti
has agreed not to sell the
machines through any of the
normal retail channels.

Ferranti will re-label the
PS/2 models as 1S2000
series computers, and sell
them throughout Europe. Ac-
cording to Effie Manolis, the
marketing manager from Fer-
ranti Computer Systems
Australia, the 1S2000 series
will not be available in
Australia in the foreseeable
future.

Atari enters Unix
market

At a computer show held in
Hanover (West Germany)
recently, Atari demonstrated
prototypes of its Unix
workstation. The machine,
which has yet to be given a
name, is based on the

Motorola 68030 chip and the
VME bus architecture.
Peripheral devices may be
connected to the new Atari
machine by way of its two
serial ports, a SCSI! (Small
Computer Systems Interface)
port, or a 1Mbps network
port which accepts a twisted-
pair cable.

Atari's first entry into the
Unix workstation market
should be on sale by July,
and will come standard with
4Mbytes of RAM, and a
60Mbyte internal hard disk.
Multiple Atari ST computers
can reportedly be connected
to the new workstation to
create a multi-user environ-
ment.

Hardware options include a
44Mbyte removable cartridge
system (similar to the Ber-
noulli Box), and a graphics
board that supports graphics
resolutions equivalent to the
PC's CGA, EGA, and VGA
standards.

Since Atari’s operating sys-
tem for the new machine will
conform to the well-
respected Motorola Binary
Compatibility standard,
software for the workstation
should be available when the
computer goes on sale some-
time later this year.

'We’'re hoping to get some more computers so
we can teach them longer words’
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NOW IT’S EASY

TO CONNECT YOUR PCs,
SH EFILES

AND EQUIP ENT.

Networking used to be more work
than it was worth. Until Orchid intro-
duced PCnet®—the firstlocal area
network for PCs.

Now connecting PCs into networks
is exceptionally simple. You just plug in
aboard, connect a cable

PCnet, running Advanced NetWare, your
investment is always protected as your
business grows.

O] NetBIOS. Runs a wealth of pro-
grams for the IBM PC Network. It
expands the base of software available
for PCnet.

SHARE ONE PRINTER
AMONG MANY PCs.
If you have two or more PCs, you
need PCnet. Because PCnet makes it
practical to share expensive periph-
erals—such as

and go. This means you |’_] printers and
and your co-workers get to Fome hard disks—
share common programs Sorver among many
as well as equipment. users. So that
Making your personal and 4 one device can
group productivity soar. N * serve the needs
RUN NOVELL NETWARE: o s of everyone in

) . your office or
PCnet doesn’t lock you into
! " XT User department.
just one kind of network Typical PCret Configuration

" And you save by

software. In addition to splitting costs
Orchid’s simple, economical PCnet pack- '
age, we offer the two industry standards: LOOK AT OUR TRACK RECORD.

) Advanced NetWare. Delivers the
high performance and security pro-
tection of Novell's sophisticated, high-
speed networks—without a high price
tag. Advanced NetWare is a true{ile-
server system. It allows an easy upgrade
from a small group of two to eight users,
to alarger network of fifty users or
more. Plus, PCnet is easily connected
into other networks. With Orchid’s

Since 1982, PCnet has established an
unparalleled record for quality and
value—making it the leading network
solution for small businesses and cor-
porate departments. That’s because it's
both proven reliable, and easy to install
and operate.

So for the best value in networks,
get PCnet. Call (03) 537 2722 today.
Or call your local dealer.

PCnet

orchester
OMPUTERS

177 Barkly St., St. Kilda. Ph: (03) 537 2722.
Fax: (03) 537 2490.

EXCLUSIVE AUSTRALIAN
DISTRIBUTOR




THE

ADVANTAGE

s

ENHANCED

Kaypro Corporation — electronics
innovator since 1952 — has made
a good thing even better. The
KAYPRO 286i Model C now
Sfeatures a 40-MB hard drive and

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

The KAYPRO 286i Model C features...

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 subjeet 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-MHz An internal hard Enhanced 101-key 640 KB of RAM; Bundled s_oft.'waré
Microprocessor. disk drive with40 MB  IBM PC/AT-style expandable to includes WordStar
of storage. keyboard with 15 MB. . Professionai Release 4.

Trademarks: 286i, Kaypro Corporation; IBM, AT lmernaliopal Business
Machines; WordStar Professional Release 4, MicroPro International.

security keylock.

w For the Kaypro Dealer near you,

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

OVER 450,000 UNITS INSTALLED WORLD WIDE



Following on from last October’s review of seven El-Cheapo PC/XT class
machines, lan Davies now takes a look at eight AT-compatible systems.

The industry is full of PC, XT and AT
compatible systems, as well as pundits
who wander blithely about, bandying the
terms around as if they were some sort
of definition handed down from the
mountain on high.

In reality, there is no fixed and univer-
sally accepted definition of what con-
stitutes any one of these classes. The
‘definitions’ arose because IBM hap-
pened to release machines with those
letters emblazoned on their front panels.
And the industry followed suit, and the
waters became muddied. Even IBM
released an 80286-based machine with
an XT expansion bus.

For the purposes of this review, we will
define an AT-class machine as one
which uses an 80286 processor and fea-
tures IBM AT-compatible 16-bit expan-
sion slots. Further, since AT machines
are generally purchased for high-perfor-
mance applications, we will consider a

=

hard disk as standard equipment. All of
the machines we examine are clearly
members of the AT clan. But beware:
things are not always so clear cut.

Why an AT ?

Without doubt, some’ of the best value-
for-money purchases available today are
in the humble 8088 PC/XT arena, where
a good machine with a hard disk is
readily available.for under $2000. The
machines we examine in the AT realm
are priced from $3000 to $10000, which
is quite a significant increment in
anyone's terms.

In the past, the higher cost of an AT
paid for one thing  performance.

Now the outlook has changed, and the
additional cost of an 80286 processor is
also a down-payment on the future
maybe.

Performance is a touchy area, as those

with a Lotus 1-2-3 spreadsheet which
scrolls off the screen often think they
need a more chunky machine. Generally
this is not the case. The vast majority of
the ten million PCs out there are used
for mundane tasks which an 8088 can
perform with one I/O port tied behind its
back. Word processing, simple spread-
sheeting and small database applica-
tions simply do not require a fast proces-
sor and a speedy hard disk.

The true benchmark as to whether you
really need a faster machine is to ana-
lyse the amount of time you spend wait-
ing for the computer to respond. Try to
estimate what fraction of each minute is
spent waiting, and extrapolate that over
three years. Then assign an arbitrary
cost to your time, for example, $50 per
hour, and simply compare the cost of
your time with the expense of a new
machine.

From the above method, virtually any

For maximum expandability, the Sotec Turbo offers six device

bays

lest case

Where desk space is at a premium, the IPX offers the smal-
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secretary can prove she should really be
typing on a Cray X-MP. So a few words
of moderation are in order.

For starters, do not include the time
you spend waiting for something to print,
as a faster machine will be of no assis-
tance unless your application fails to
drive the printer at its maximum through-
put. Additionally, consider whether your
time could be usefully re-deployed if the
system responded more quickly. You
may discover that the aggravating
delays are in fact useful periods in which
to plan your next course of action based
on the results you are about to see. |f
this is the case, then delays due to the
system will simply be converted into user
think-time, or even worse, the user will
thrash about without adequately main-
taining a coherent ‘game plan’. A study
performed many years ago found that
some users are actually off-put by an ex-
tremely fast system.

Moreover, it is always possible that you
are simply not getting the best out of
your computer, and maybe it is time to
‘work smarter’. Print spoolers, RAM
disks and caches can all be used to
good effect. When dealing with novice
users, always be on the lookout for over-
sights you wouldn’'t dare mention to

seasoned professionals. Among the
funny-if-it-weren’t-so-serious situations |
have seen are: one user complaining
about dBASE response times but not
using an index; and another user about
to rush out and buy a bigger machine for
her Lotus spreadsheet who had never
heard of /Recalc Manual. In each case,
the machine bottleneck was totally
removed and the delays moved back to
where they should be  with the user.

But don't be fooled into thinking that
only novice users make this sort of mis-
take. Many professionals are also guilty
of not making the most of their resour-
ces.

Often inappropriate tools are used for a
job, mainly because programmers tend
to stick to the languages they know best.
For example, do not, under any cir-
cumstances, use dBASE for anything
other than a traditional put-it-in-print-it-
out-later database application. A small
program with a run time of 24 hours in
dBASE may finish in 5 minutes when
converted to interpretive Basic, and in a
matter of seconds when written in Turbo
Pascal. Of course, rewrites are rarely at-
tractive things, but the rewrite inevitably
takes only one tenth of the time es-
timated by the person who has to do it.

Similarly, often there are better ways of
doing things. The old adage “the best
sort is no sort at all” still holds true today.
Rather than sort the database on a
regular basis, incrementally maintain an
index. The total amount of work per-
formed may actually exceed that done
for the sort, but the work is distributed
throughout the normal functioning of the
system and is generally not noticed.

Despite all the above, applications
which require fast machines do in fact
exist. Often they are not the applications
which novice users expect them to be,
as neophytes tend to think in terms of
what is difficult for people, rather than
what is challenging for a machine. For
example, calculating a complex in-
surance premium is a push-over in
silicon, but determining two similar
names to be the same is not. For every
example one can think of which does not
require high performance, the same ex-
ample can be used in counterpoint.
Many database systems, almost any
deskitop publishing application, CAD or
other graphics, software development,
pattern matching and yes, even spread-
sheets, all can require extended horse-
power.

And for those applications where a bet-

e

*Custom Menu is a registered trademark.

Custom Menu Version |l makes PC’s even
easier to use and update and provides a
common interface for all your data. This
all Australian rapid access menu system
will change your views on Menus —

only $69.95

Custom Menu Secure gives real access
control — each user has a personal
password and that's all they need.

You decide what the user can get

access to — only $119.00

Custom Menu Network;lall the benefits
of security but suitabie for LAN's —

only $295.00

Ring (03)882 3246
for prices of corporate licences.

NB. The $10 for the demo is refundable against purchase.

O—

-~

MARTLET SOFTWARE

681 Burke Road, Camberwell, Victoria 3124.
Telephone: (03)8823246
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At only $5,995

the Multi Super 5 is unbeatable value.

The Screen.

The Multi Super 5 features an
easy-to-read, high resolution gas
plasma EGA screen.

The Engine.

The famous Intel 80286 processor
is at the heart of the Multi Super 5,
running at 10MHz. So it's super

quick.

. The Drives.

The standard Multi Super 5
comes with a 3.5” 1.2 MByte floppy
drive, and an internal 20 MByte hard

drive. The Size.

Small, very small. In fact, it’s
smaller than the Toshiba 3200
Laptop. Height: 10cm. Width: 37cm.
Depth:40cm.

The Multi Super 5 features the same high

level of performance as the
Toshiba Laptop, without the high price.

The Weight.
Extremely light. The Multi Super
5 weighs only 6.4kg.

The Price.

Competitive. If you compare the
Toshiba Laptop with the Multi Super
5, you'll immediately recognise the
value.

Now for only $5,995, the Multi
Super 5 is less expensive than any
other portable with similar features.

Call now for the name of your
nearest authorised Multitech
dealer, and see for yourself.

You'll be glad they've cloned
the features, not the price.

MELBOURNE (03) 338 3911
SYDNEY (02) 698 3722

Note: Price includes sales tax.

Interface 0526

APC April 1988 Page 19



ter approach is available, often the
economics will rule it out of the question.
A two month rewrite will never be more
cost effective than a $4000 hardware
upgrade if the application is to run on a
single machine, but the reverse will be
true if the software is to be distributed to
a hundred branch offices.

Often the final consideration is per-
sonal. A $2000 computer which nobody
will use for whatever reasons  real or
perceived — is never better than a
$4000 system which may technically be
an overkill.

An eye to the future

These days an AT-class machine offers
more than simple performance. It also
offers (note: “offers,” not promises) a
highway into the brave new world of
IBM's OS/2 operating system.

Many industry pundits: (the Microlytic
WordFinder offers ‘highbrow egghead’
as an alternative here, but we won't be
swayed) claim that OS/2 will never dis-
place MS-DOS, but this is hard to ac-
cept. The history of computing is riddled
with myopia, dating back to the IBM
president who estimated the total ex-
pected world-wide sales of computers to
be . .. six. Users always demand bigger
and better programs, and the con-
strained 8088 architecture will soon out-
live its usefulness, regardless of its
momentary remission by virtue of the
LIM/EMS expanded memory scheme.

0S/2 was designed for the 80286 ar-
chitecture, and can address up to
16Mbytes of RAM while managing multi-
ple tasks running concurrently. The
forthcoming Presentation Manager

(Apple lawyers permitting) is simply too
good to ignore, and will raise IBM com-
patibles up to the user friendliness of the
Macintosh.

Of course, the 80286 is not the last
word in microprocessors. It too has its
constraints, among them being 64k seg-
ment limits. The 80386 goes a long way
towards addressing these shortcomings,
but is currently unsupported by a ‘major
league’ operating system (if you discount
Windows/386, VM/386 and Unix). The
harsh reality is that the processor for
today is the 80286.

0S/2 appears to be bonded to the
PS/2 series of hardware, but this is not
necessarily the case. Certainly OS/2 re-
quires an 80286 CPU, but there is noth-
ing in OS/2 which renders it dependent
on the Micro Channel bus architecture;
at least, nothing in the generic version.
However, IBM appears to have taken
steps to ensure that its version of 0S/2
will cause al! sorts of problems on com-
patible systems. (Not so Compag and
others; see ‘OS/2 up and running’ box.)

One common problem being reported
(even by Intel, the guys who made the
chip), is the method used by the IBM
version of 0S/2 to switch from protected
mode back to real mode. The IBM
method relies upon special hardware on
the motherboard which detects a halted
CPU and toggles the RESET line. The
base Microsoft version of 0S/2
generates a reset through the keyboard
controller. Similarly, IBM decided to omit
support for the 8250 communications
chip, since all of its OS/2 capable
machines utilise the newer 16450 chip.

It sounds messy, and indeed it is. In
the past, users simply relied upon the

A real Rolls Royce, the HP Vectra reeks of quality, but at a

price

and innovation

‘generic’ Microsoft version of MS-DOS
and many vendors sensibly opted to
supply the generic version with their
hardware rather than OEM their own. It
seems the same option will not be avail-
able with OS/2. Every vendor will be
obliged to license and adapt their own
0S/2 implementation from Microsoft,
and the result will be mass confusion.
Even Intel has had to OEM its own ver-
sion for the InBoard/386 CPU expansion
board.

The bottom line is twofold.

Firstly, will you want to run OS/2? The
answer is maybe. It depends upon
where the industry goes, and that is 80
per cent up to IBM and 20 per cent up to
the corporate users. No one can give
you a definite answer without the aid of a
crystal ball. Sure, MS-DOS will continue
to exist, just as CP/M exists today. But
will it be mainstream? Will it be the place
fo be?

Secondly, does an 80286 processor
mean that OS/2 can be run? The answer
is . . . maybe. You almost certainly won't
be able to run IBM's 0OS/2, as it seems
so set to diverge. You will probably be
able to run somebody’s implementation
of 0S/2, but IBM’s 0S/2 may have
diverged so much (unlike MS-DOS
today) that the OEM implementations
won't be worth the diskettes they're writ-
ten on.

Judging by the cover

The computers we examined encom-
pass quite a mixed bag. They are the
Epson PC AX2, the IPX Slimline 286
from Ipex Computers, the Skai 286 from
Porchester, the Kaypro 286 from Intel-

The best all-rounder, the Epson PC AX2. Quality, performance
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Machine Speed RAM Floppy Hard Disk Display Monitor Comms Printer  Half Dimens.  Price
Disk Speed  Adaptor Ports Ports Height
(Mbyte) (ms) Devices
HP Vectra 12 640 1.2 40 36 EGA Enhanced1 1 3 425x39 $10,453
ES/12 Colour x 16.5
Cleveland 286  6/10 1024 1.2 20 85 HMDA  Mono 1 2 2 (plus 40 x 35.5 $4053
hard disk) x 16
IPX 6/10/ 1024 1.44 32 46 EGA, Colour 1 1 2 39 x 42 POA
125 CGA, x 9.1
HMDA
Kaypro 286i 8 1024 1.2 20 84 HMDA  Mono 1 1 5 42 x 54 $5040
X 16.5
Blue Chip 10 1024 1.2 20 104 HMDA  Mono 1 2 4 43x53  $2995
X 16.5
Skai 10 640 1.2 20 56 HMDA  Mono 2 1 3 43 x 42  $2895
x 16
Epson PC AX2 8/10 640 1.2 20 86 HMDA  Mono 1 2 3 40 x 41 $4800
x 15.5
Sotec Turbo 15 1024 1.2 32 54 HMDA  Mono 2 1 6 64 x 425 $5165
AT Tower x18.5

ligent Terminals, the Vectra ES/12 from
Hewlett-Packard, the Cleveland 286
from Computer Corporation of Australia,
the Sotec AT Turbo Tower, and the Blue
Chip 286.

Unlike ther PC compatibles examined
last year, these machines revealed a
wide diversity of price, performance,
configuration, design approach, and
physical construction. In short, a
reviewer's dream.

All of the machines are similar upon
casual inspection, except the Sotec
which is a floor mounted tower, and the
IPX which is flattened down like a Model
30. These ‘radicals’ embrace two
diametrically opposed design principles.
The IPX assumes that desk space is the
most valuable real estate in the world,
and is not to be squandered at the ex-
pense of mere technology, albeit with
some sacrifices in expandability, as the
machine only leaves two expansion slots
free. The Sotec works on the rationale
that computers need expansion
capability, and that most will end up on
the floor anyway. The Sotec could con-
ceivably be placed on a desk top, but
would be larger than the original IBM AT.
it comes with an integral floor stand,
space for no less than six half-height
devices, and five spare expansion slots.

Removing the case provides easy ac-
cess to aimost any component, and the
general aura of the machine is that of a
work horse, ready to accept any
peripheral and an almost perfect physi-
cal arrangement for a file server.

All of the other machines are quite un-
remarkable in their physical presence,
and are vaguely similar to the original AT.

The Blue Chip is AT-sized and features
a key lock mechanism, reset and turbo
buttons, as well as LED indicators for
power, turbo mode and hard disk ac-
cess. Unusually, the internal speaker is
mounted downwards over the hard disk,
and space for four internal half height
devices is provided. Additional cut-outs
on the’ back panel allow for the installa-
tion of three 25-pin D-type connectors
and two 9-pin connectors without loosing
valuable expansion slots.

As a bonus to anyone who can't leave
a poor, long-suffering machine in peace
for more than five minutes, the case is a
flip-top arrangement, catering for instant
access to the internals. It is the only
machine of the eight which uses a flip-
top case.

The Hewlett-Packard Vectra is typical
of HP gear — stylish, well thought out
with original innovations, and very ex-

pensive. The Vectra is more the size of

an Olivetti M24, being smaller than a
standard PC but a little higher. It features
accommodation for three half height
devices, and a sparse front panel sport-
ing only a centrally positioned power
switch. The power switch feels a little
strange when you switch it; this is be-
cause it is actually just the end of a long
plastic rod which wends its way back
into the sealed power unit. Not a bad
idea, in reality, as it means that there is
no potentially lethal 240 volt wires run-
ning inside the machine, just a harmless
plastic poker. No reset button or turbo
mode switch exists.

The Skai is also smaller than a normal
AT, but with a more conventional front
panel, featuring a key lock, reset switch
and turbo button. Three LED indicators
reflect power, turbo and disk access. It
provides accommodation for three half
height devices, and features a screw-
down case which is virtually impossible
to remove. Many Taiwanese machines
have low physical tolerances, and the
Skai was the worst of all the machines.
Expansion boards do not fit smoothly
and screw holes do not align properly
with the case. If's always possible that
the review machine simply came from a
bad batch, so don't be put off too much.

The Kaypro 286i is more like a stand-
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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 that didn'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 moveon to more advanced
programs;

BUSINESS WISE

PCBUSINESS SOFTWARE

PCLEARNING RANGE BUSINESS WISE RANGE | [_

PC STARTER $89 BOOKKEEPER $299

PCRETRIEVE $89 ACCOUNTANT $449

PC CHIT-CHAT $89 ACCOUNTANT PLUS  $599

PC ACCOUNTING $89 FINANCIAL

PC WRITE $89 CONTROLLER $1499

PCPLANNER $89

PCTOUCHTYPIST $89 RETRIEVE $299
CHIT-CHAT $249
PCPLANNER $249
PCWRITE $299
DESK-SET 209
MACRO-SET 209

I
I
|
I
|
|
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.

Sodon’tlet
software be hard any
longer. Ask for Sage

software at any leading
computer retailer, or post the coupon for full
details.

R E
BN
NS
———

AR

Please send me your (tick box)
D PC Learning Range Catalogue
D Business Wise Range Catalogue

D Business Wise Range 5'4” Demonstration Disk

Name

Company

Address

Post code Tel

Post to:

PERSONAL COMPUTER SOFTWARE '»
68 Alfred Street, Milsons Point, NSW, 2061. Tel: (02) 923 2899
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ard IBM AT, both in its physical dimen-
sions and front panel features. A key
lock is provided, but no turbo mode
switch. Space for five half height devices
is provided.

The Epson PC AX2 joins Hewlett-
Packard at the top of the range for in-
novative design. It is also packaged in a

small but high case, secured by no fewer

than nine screws. The front panel fea-
tures only a power indicator, disk LED
and power button, using the ‘poker’ ap-
proach also seen in the Vectra. A dis-
crete flap on the front panel leads to
more exciting territory, revealing a turbo
switch, reset button and colour/
monochrome primary display adaptor
selector. The power indicator changes
colour depending on the processor
speed selected. Space for three half
height devices is provided. The overall
effect is very good, providing easy ac-
cess to commonly required controls, but
placing them out of the way. Another
small flap is provided for the keyboard
connector, which plugs into the front of
the unit like all good keyboards should.
Like the Vectra, the AX2 reeks of quality.
All the boards fit correctly, and no
amount of effort seems to have been
spared. For example, unplugging the
keyboard is a little awkward due to the
low profile right angle DIN connector
employed, so a tiny flip back handle has
been mounted on the rear of the DIN
plug to make the removal foolproof.

The Cleveland 286 is touted as an
Australian-made machine, and even fea-
tures an ‘Advance Australia’ sticker on
the back panel. It is housed in an M24-
style case and provides accommodation
for only two half height devices. Things

The Cleveland 286, built in Australia, with the sticker on the

back to prove it

are not as bad as they sound, however,
as the internal hard disk does not oc-
cupy one of the device bays, and is in-
stead mounted beneath the power supp-
ly. This seems to be a very strange place
for an electromagnetically sensitive
gadget like a hard disk, but one must as-
sume that any stray EMF leaking from
the sealed power supply does not cause
too many problems. Two additional 25-
pin cut-outs are provided on the rear of
the unit, and the front panel is feature-
less except for the badges which include
a lovely blue Southern Cross logo.

The Sotec, as already mentioned, is in
a floor mounted configuration with a
small vertically-oriented panel half way
down the front. The panel includes a
rocker-type power switch, turbo and
reset buttons and indicators for power,
disk access and turbo mode. Six half
height devices can be accommodated
without any effort, and the rear features
three spare 25-pin cut-outs and two 9-
pin cut-outs. A plastic ‘modesty cover’ on
the rear hides most of the unseemly
metal work, just as on the original IBM
AT. Physically, the machine is about the
same size as a small MicroVAX.

At the other end of the scale, the IPX is
about the size of a PS/2 Model 30, and
is fully configured with two half height
3.5in devices. This may offer better in-
tegration with your fleet of PS/2
machines (if you have one), as 3.5in dis-
kettes are definitely the way to go. Two
cut-outs on the rear allow for an addi-
tional 9-pin and 25-pin socket a fea-
ture of great importance on this machine
with only two spare expansion slots,
where spare mounting brackets cannot
really he used for holding additional

serial and parallel ports. The keyboard,
display and external fioppy interfaces
are positioned on the side of the unit,
with all other plugs and sockets conven-
tionally at the rear.

The most unusual aspect of the IPX,
however, is its front panel. The power
and reset buttons are positioned central-
ly, along with indicators for power, disk
access, keyboard, display, printer and
communications port one and two I/O.
As you type on the keyboard, the
keyboard I/O indicator light flashes on
and off. Similarly, as data is displayed on
the screen, the screen light flashes on
and off. One really has to question the
value of some of these indicators. The
communications lights are fair enough,
but most users don't have to be told that
they're typing on the keyboard.
Moreover, the display indicator only
operates with screen 1/O which uses the
standard BIOS routines. If you write
directly to screen memory, as most
software does, the light will remain off.

Inside

All of these machines run 80286
microprocessors from Intel, and all fea-
ture a number of IBM AT-compatible ex-
pansion ports.

The Blue Chip is claimed to run the
processor at 10MHz with no wait states,
but it looked like it was actually running a
little faster than that. Internal expansion
comes in the form of six 16-bit AT style
slots and two 8-bit PC style slots, three
of which are already occupied. One slot
holds the Taiwanese Protech Hercules-
compatible HMDA display adaptor and
printer port. This is a very small board
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Only one machine is designed with a flip-top lid for easy

access: the Blue Chip 286
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Competitiveness
runs in the family
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Never again will you have to pay through the nose And, being fully assembled in Australia by
for top-of-the-line business PCs (XT & AT), modem, laser Imagineering, its quality is unquestionable.
printer and other peripherals. ULTRA comes with a 12-month warranty.

The ULTRA family of products, from Imagineeririg, Add to that full technical backup and hotline
has introduced competitive prices and value for money support from Imagineering (Australia’s largest PC and
such as you've never seen in this industry before. peripherals distributor) and you have one of the most

In & range that covers almost every conceivable reliable, most competitively-priced, most integrated
business need. families of computer products ever.

Each ULTRA adheres to business standards, and For more information, call Imagineering or take
interfaces perfectly with every other ULTRA product. a few moments to mail the application.

O o o O O O o o O oo O o o o0 oo 0O 0O O O O o O O O O o o
Please send me more information on: O3 Please nominate a dealer to contact me.

Please tick Nominate preferred dealer _
O ULTRA Turbo XT (IMG400-407) Name

O ULTRA PC/AT 286 (IMG001, 302-307) Company Title
O UTRA Modem (NET500) Address

J ULTRA Laser (SEROGT). Postcode______ Phone No

Send to: Imagineering, 77 Dunning Ave, Rosebery, NSW 2018. Sydney: (02) 697 8666
Melbourne: (03) 690 9022 Brisbane: (07) 352 5011 Adelaide: (08) 223 7461
Studio Australia Pty. Ltd. T/A Imagineering
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OS/2 up and running

Although running an 80286
processor is not an absolute
guarantee of being able to run
0S/2, APC has been able to
show that at least one of the
machines reviewed here is 0OS/2
compatible.

Using a 2Mbyte Hypertec
HypeRAM AT extended memory
card, along with the Compag
version of OS/2 Standard Edi-
tion 1.0, the Epson PC AX2 hap-
pily ran the new operating system with
no apparent problems.

All it involved was configuring the
memory board as ‘expanded’ conven-
tional memory above the one
megabyte limit, booting the OS/2 disk
and performing an install onto the hard
disk. After the install, OS/2 could boot
directly from the hard disk and could
run multiple concurrent OS/2 sessions
along with the single MS-DOS ‘com-
patibility box’ session. OS/2 had no
problems loading the communications
device drivers.

A word of warning. This does not
mean that all the machines reviewed
here will run OS/2, or that the Epson

been ported to OS/2.

will run any ether implementation of
0S/2, or indeed any future varsion of
the Compaq OS/2. All it means is that
the combination of hardware and
software we tried did work. If OS/2 fea-
tures heavily in your plans, we would
suggest you test out the intended com-
ponents before you buy.

The accompanying screen dump
shows the MS-DOS compatibility box
of OS/2 with a directory listing of the
hard disk and SideKick popped over
the top. We had to show you the DOS
compatibility box because our little
doohickey which pumps screen images
into the publishing system has not yet

featuring only two VLSI chips and six
MSI chips. Control of the storage
devices is achieved using a Western
Digital combined hard disk and floppy
disk controller based on, under-
standably, the Western Digital controller
chip. These two boards will become a
recurrent theme among the machines.
The third board provides additional /O
capability, featuring a 9-pin serial port,
second printer port and games interface.
A 9-pin to 25-pin adaptor cable was in-
cluded with the review machine, but this
appears not to be standard equipment. A
three inch power cord was also supplied,
presumably of some use in driving
monitors. A full megabyte of RAM is
provided on the system board, and the
BIOS is copyright of Blue Chip.

The Cleveland PC also contains one
megabyte of RAM using 256kbit chips,
and drives the CPU at either 6 or 10MHz.
The BIOS is copyright of Computer Cor-
poration of Australia. Five AT style expan-
sion slots and two PC siots are provided,
three of which are initially occupied. The
display adaptor is HMDA compatible and
provides a printer port; the controller card
is the same Western Digital product found
in the Blue Chip. The third board is a
combined parallel/serial card manufac-
tured by CCA. The motherboard utilises
the Chips & Technologies AT chip set —
another recurring theme.

The Sotec sports the fastest processor
of the bunch, running at 15MHz with one
wait state. It also uses the CHIPS chip
set, and comes standard with one
megabyte on the motherboard. Five AT
slots and two PC slots are provided, one
of which is occupied by the Western Digi-
tal card and ancther by an HMDA com-
patible display board. Two serial ports are
implemented on the motherboard, and a
printer port shares the display card. The
Award BIOS version 3.01 is used.

The IPX, always the odd man out, runs
the 80286 at either 6, 10 or 12.5MHz.
The machine doesn't really have a
motherboard in the conventional sense.
Rather, a back plane provides four AT-
style expansion slots and normal
motherboard functions are distributed
between two cards which plug into the
slots. The larger of the two boards is at
the bottom and provides 1/O, controller
and EGA functionality. A normal-sized
board plugs in above it and holds the
CPU and CHIPS chip set. This leaves
only two expansion ports free for the fu-
ture. While it's true that most machines
never fill all their slots, two is probably
insufficient. For example, add a network
adaptor, LIM/EMS board, and you're full.
No room for that internal modem or
mouse acaptor. The boards mount
horizontally, so you may have problems
with three quarter length boards which

are not long enough to reach the far
mounting bracket, but are long enough
to droop. The machine comes with 640k
of RAM as standard, along with a 9-pin
serial port and printer port. The IPX real-
ly crosses standards here, as 3.5in disks
are now ‘in’ thanks to the PS/2, but 9-pin
serial ports are now ‘out’.

Up at the top end of the market, the HP
Vectra runs at 12MHz with a proprietary
HP BIOS. Five AT and three PC expan-
sion slots are provided. One port is oc-
cupied by a Hewlett-Packard EGA com-
patible dispiay adaptor, and ancther by a
combined floppy and hard disk control-
ler, serial and printer port card, using the
Western Digital controller chip. Again,
we see the attention to detail only found
on top-class machines. The parallel
printer port, which many users tend to
plug modems into, has a small plastic
flap over it emblazoned with those im-
mortal words ‘printer port’. Inside the
Vectra, surface-mount is the name of the
game. The motherboard, EGA card and
I/O card are almost exclusively surface
mounted, except for chips which really
need to be socketed, such as BIOS
ROMs. This results in incredibly clean,
neat and aesthetically pleasing boards,
all of which will mean absolutely nothing
to the guy at the end of the keyboard.
The use of SMT may go part way to ex-
plaining the high cost of the Vectra
something which relevant to the user.

The Kaypro 286i runs its CPU at
8MHz, although a switchable 6/12MHz
version will be available soon. The
CHIPS chip set is not used, but a num-
ber of devices from AMD are. This
results in a slightly more cluttered
motherboard than the other machines.
The Phoenix BIOS 3.07 is used. Six AT
and two PC expansion slots are
provided, initially occupied by an HMDA
card based on Texas Instruments’ chips
made in Hong Kong and a combined
floppy and hard disk controller using
SMT technology from National Computer
in Japan. The display card features a
132-character mode, but you'll need
special drivers to make most applica-
tions take advantage of it. A full
megabyte of RAM is installed.

Having said all of the above, the Skai
machine is really just a series of sub-
sets. The processor runs at 8 or 10MHz
and is complemented by one megabyte
of RAM. Six AT and two PC slots are
provided, and an HMDA display adaptor
and disk controller based on the
Western Digital chip are installed. The
motherboard uses the CHIPS chip set
and the Award BIOS. The BIOS is ex-
tremely verbose, displaying two thirds of
a screen of checkout information during
the POST, which promptly disappears off
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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.

This light-weight portable
offers the processing
capabilities of a business
computer. Features
include: 4.77 MHz or 9.45
MHz clock speeds e LCD
) Display » 640Kb
RAM standard
® RS232c and
Parallel ports
& Standard
Operating
System
» Wordprocessing.
The little lella with a
big heart — at a true
No. 1 Dealer price!
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The power of
the 80386
processor in
the NEC
Powermate
series produces
unrivalled
capacity for
data processing.
Combined with a
large 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.
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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

COMPUTER SERVICES

Get the most out of your Deskiop
Publishing requirements with
\ Powermate. Page layout has
{ never been easier. Team
" =  Powermate with an
NEC Silentwriter
for professional
results every
time. Tak

to Amicron.

e (ffice Automation.

e Business applications.
e Word processing.

® Spreadsheets.

e Database.

e Small business.

e Communications.

When it comes to NEC
you come to Amicron.

" We’re No. 1.

NEC Corporation

SYDNEY

281 Pacific Hwy.

Crows Nest, 2065.

Fax:957 2243
Phone: 929 040D

CANBERRA

5th Floor, 10 Moore St.,

Canberra City, 2601.
Fax: 683123
Phone: 68 3127

ADELAIDE

VILA-VANUATU

178 Fullarion Rd. Amicron House, OPENING
Dulwich, 5065. Rue Emile Mercet, Port Vila SOON

Fax: 314331 Fax: 3983

Phone: 3320655 Phone: 3982 MELBOURNE

Adco/388-4925



the screen. An |/O
card provides two
25-pin serial ports,
printer port and
games adaptor. Two
of the spare back
plane mounting
brackets are used to
accommodate the
extra port connec-
tors.

Finally, the other
top-end machine,
the Epson PC AX2,
diverges yet again.
Aimost all of its
components are by
Seiko Epson, in-
cluding the mother-
board chip set. The
processor runs at

-

either 8 or 10MHz The Skai 286 from Porchester was delivered with dual floppies

and is accompanied
by 640k of RAM
which is mounted,
not on the mother-
board, but on a ver-
tical memory board
with a piggy-back
extension. The
BIOS is by Epson.
The hard disk con-
troller board is also
manufactured by
Epson, but based
on the Western
Digital chip. A
separate board con-

face. The display
adaptor is the same

U

trols the floppies 7 2 Tt T, - \
and provides a 9-pin ) 7- =

serial port and

parallel printer inter- -

Protech found in the The Kaypro 286i utilises a BIOS from Phoenix

Blue Chip. The dis-
play was of dismal
quality, with pieces missing from each
character and virtually unreadable. How-
ever, it is safe to assume that this was
caused by a fault in the evaluation unit,
and would not occur on production units.
Certainly the other machines which used
the Protech card did not have the same
problem. Expansion is provided through
three AT and three PC slots, three of
which are initially occupied.

Peripherals

All of the machines came supplied with
at least one hard disk, one floppy and a
monitor of some sort.

The Cleveland 286 was supplied with a
1.2Mbyte Chinon floppy disk and 20Mbyte
miniature Miniscribe disk with a tardy 85
millisecond average access speed.

The monitor supplied was a mono-
chrome device from Hyundai in Korea,
and featured one of those great piggy-
back power leads that lets you plug the
screen into the system unit so you only
have to worry about turning one unit on
and off. The only problem is that the sys-
tem unit doesn’'t have a power outlet for
the monitor, so you can't power it up. A
minor oversight.

The IPX machine provides a
1.44Mbyte 3.5in floppy disk and
32Mbyte Miniscribe voice coil hard disk
with an average access time of 46 mil-
liseconds. The review machine was sup-
plied with an ECM-5400 colour monitor.

The Blue Chip also sported a 1.2Mbyte
floppy and 20Mbyte Miniscribe hard disk
using a stepper motor, and quite slow with

an access time of over 100 milliseconds.
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New South Wales
President Computers
(02) 4762700
Olivetti
(02) 358 2655

Hypec
(02) 808 3666
PC Network
(02) 9223155
Computer Additions
(02) 957 2655
Technology Interface Systems
(02) 684 4999
Complete Technology
(02) 3323444
Daca Software (Australia)
(02) 9572066
Computer Plus Marketing
(02) 929 6444
Telecomputing PCS
(02) 4395966

Victoria
Ipex
(03) 5559066
Technology Interface Systems
(03) 32929292
Daca Software (Australia)
(03) 6979199
The Computer Trader
(03) 4177044
The Computer House
(03) 6992000
MicroHelp
(03) 3880111
Sujon
(03) 2992100
BS Microcomp
(03) 679681
Computer Plus Marketing
(03)8777711

Queensland
Custom Computer Services
(07) 2854148
Powerlink
(07) 3693122
Integrated Business Computers
(07)8084777
Australian Microdata
(07) 8541461

Western Australia
Computer Village
(09) 4811311
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For the fastest drive in

the world get a Wren
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The Wren V by Control Data is Wren Series performs outstandingly in the
faster than any other 54" disk drive in the marathon runs (with a 40,000 hour MTBF*
world. Yet it is also one of the most endurance) as well as in the sprints, and
affordable. is backed by an 18 month warranty.

The range of Wren Series drives is Call Imagineering or send the coupon
extensive. With capacities from 40MB to  to learn more about the world’s fastest,
574MB, and controllers to suit most most affordable drives. @ @
personal computer operating systems Sydney (02) 697 8666,

(Xenix, DOS, Novell, 3-Com, Unix, Pick).  Melbourne (03) 6909022, CONTROL
And, like all Control Data disk drives, the Brisbane (07) 352 5011. DATA
o o 0O o o o0 o0 0 0 0 0 0 0O 0O 0O 0 0 0 0 0 0 0 0 0 O
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] Please send me more information on Wren disk drives (CDC Wren)
[ Please nominate a dealer to contact me.
Nomifate preferrred dealer.

Name Title
Company. Address.
P/code Telephone:

Send to: IMAGINEERING, 77 Dunning Ave, Rosebery. NSW. 2018. Studio Australia Pty. Ltd. T/A Imagineering
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[ Machine int Real "VI"riWch'Jg Téxt Graf Storé instr- x Stand-
Math Math Scm Scin uction ard
Mix PC
Vectra 07 76 106 202 24 113 604 73
Cleveland 0.9 8.8 124 152 9.8 714 62
Kaypro 08 89 125 92 19 714 62
Blue Chip 0.7 71 97 121 1.0 560 8.1
Skai 0.6 7.0 98 69 117 561 8.1
Epson 0.6 88 124 121 116 714 62

The highest hard disk capacity is
provided by the Vectra, boasting a
40Mbyte disk with a Hewlett-Packard
logo on it, although | suspect it to actual-
ly be a Seagate. The disk is a voice cail,
with the very respectable access time of
25 milliseconds. A 1.2Mbyte Matsushita
floppy is also provided. The monitor
provided for review was the chunky
HP35743B enhanced colour display, a
terrific display, as it should be for $1687.

Kaypro opted for a 20Mbyte stepper
motor Seagate in its machine, accom-
panied by a 1.2Mbyte floppy disk. It
seems the 286i is usually shipped with a
40Mbyte voice coil disk, so make sure
which one you're getting before you sign
the cheque. The monitor was a Kaypro
monochrome device from Korea.

The Sotec machine was supplied with
a 1.2Mbyte YE-Data floppy disk and
32Mbyte full height Rodime hard disk
with an average access time measured
at 53 milliseconds. The monitor was an
ADC white monochrome screen with a
tilt and swivel base.

Only one machine was supplied with
dual floppies, and that was the Skai,
which came with dual Matsushita
1.2Mbyte drives. Normally the machine
is supplied with a single NEC fioppy.A
20Mbyte Fuji voice coil hard disk is also
included, and the monitor was an amber
monochrome screen from Royal Infor-
mation Electronics in Taiwan.

The Epson machine was also supplied
with a 1.2Mbyte floppy from NEC and a
20Mbyte hard disk driven by a stepper
motor. The monitor was a Samsung
monochrome with a tilt and swivel base.

All of the machines have embraced the
new IBM-standard keyboard layout with
the twelve function keys running across

the top. All, that is, except the Cleveland,
which uses a standard AT layout. The
other main exception was the Biue Chip,
as EME neglected to provide a keyboard
for it, although keyboards do normally
come as standard.

The keyboards vary in quality and tac-
tile feedback. The IPX keyboard has a
good, soft feel to it. The HP Vectra has a
typical Hewlett-Packard fast, ‘squishy’
keyboard, one that | could certainly learn
to like. The keys are beveled, which
makes mistakes over in the crowded
numeric pad less likely. The HP
keyboard appears more complicated
than it actually is, due to the use of
‘blanks’ between the editing keys where
other manufacturers just run the
keyboard housing around the cursor
diamond. The Sotec keyboard, on the
other hand, goes for more positive tactile
feedback.

Extras

The bundled software and documenta-
tion supplied with each machine varies
greatly. Roughly in order of volume, they
are as follows.

The Kaypro 286i heads the list, coming
with a 286i users guide, MS-DOS 3.2
manual, the SpeedStor hard disk
management utilities and documenta-
tion, GW-Basic manual, two empty
binders for putting it all in, and a copy of
‘Profiles’, the magazine for Kaypro com-
puter users.

Epson comes next, featuring MS-DOS
and GW-Basic, complete with good
manuals, and a set-up document. The
Epson documentation is of good quality
and highly readable.

The Skai machine, from Porchester, is

supplied with MS-DOS, GW-Basic, a
guide to operation for the hardware, and
the MS-DOS programmers reference
manual. These are all the standard
Microsoft works, and hence of good
quality.

The Hewlett-Packard Vectra is sup-
plied with a set-up manual and a com-
munications program which provides HP,
VT52 and VT100 terminal emulation.
The program is fairly good for a freebee,
but the Vectra does not come with MS-
DOS or GW-Basic as standard. MS-
DOS costs an extra $159.

Taking the other approach the
Cleveland comes with MS-DOS and
GW-Basic, but no guide to operations for
the hardware. The Sotec had MS-DOS
3.21 loaded on the hard disk, but was
not supplied with any documentation
worth speaking of. The IPX and Blue
Chip were much the same.

While documentation is of paramount
importance to a user, potential buyers
should not necessarily be put off simply
because the supplier does not share a
similar view. Often, documentation is
available and the local importers just don't
think its important enough to send out.

Alternatively, it may be available at addi-
tional cost. Just make sure you get some
before the cheque goes into the till.

Conclusion

Despite the fun and games surrounding
the PS/2 and its clones, the age of the
AT is not yet past.

Decisions remain difficult, and as al-
ways, a final choice depends on what
your intended use of the machine. For
that reason, it is awkward to nominate a
‘best’ machine, so we’ll start with a
series of ‘bests’.

If you want a big name machine which
reeks of quality, then the choice comes
down to the HP and the Epson. The
Vectra essentially prices itself out of the
market, so the Epson PC AX2 wins.

If, on the other hand, youre after a
machine with the smallest possible physi-
cal dimensions (for whatever reason) and
very little expansion capability, then the
IPX is the one for you.

At the other end, for top notch perfor-
mance with maximum possible expan-
dability in a floor mounted configuration,
the Sotec is the natural choice.

Alternatively, for an Australian-made
machine, the Cleveland 286 is an option.

But perhaps the best overall is the
Epson PC AX2. In many ways, it
reminds me of my beloved Olivetti M24.
Good performance and high quality from
a reputable manufacturer at a
reasonable price.
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Don’t buy imported -
unsupported

The Aviek advantage -
Australian designed
Australian manufactured
= Australian supported

i
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MEGAMODEMS 12/123

The Avtek Megamodems provide Australia’s best value commu-
nications products, with a range of fully automatic, autodialling
modems. Megamodems are suitable for data transfer from
personal computers, terminals, mainframes and mini host com-
puters and for all videotex services such as Viatel. The use of the
latest technology has enabled us to make the Megamodem
more compact and reliable than any other modem. Price is very
competitive and reflects efficiencies incorporatedin the design.
The Megamodem:s are locdally designed and built. Service,
support and specialist R&D for the Megamodem range is all
based in Australia. Available either as a standalone R5232 model
or as aplug in 1/2 card for IBM PCs and compatibles, The
Megamodem range of modems are Telecom authorised.

Automatic Dial, Answer, and Disconnect: The Mega-
modems will automatically answer an incoming call and
connect the computer to the line. When originating a call it will
then dial out the required number and auto-connect to the
computer at the other end. It will then "hang-up” at the end of a
communications session. Both pulse and tone diailing are
supported. The modem is compatible with new Telecom
exchanges and modern PABXs and can handie high speed tone
dialling.

Fully Hayes AT Smartmodem Compatible: The Mega-
rmodems are industry standard "HAYES SMARTMODEM ”compat-
ible which means they can take advantage of all the communi-
cations facilities of packages such as Crosstalk, Open Access,
Symphony and Muiticom. All communications parameters such
as baud rate, parity and number of stop bits are set up auto-
matically by the software and the Megamodem. Using appropri-
ate software data can be sent and received while the Mega-
modem is unattended.

COMMUNICATIONS
SEE ®
us

AT ¢

DARLING HARBOUR SYDNEY 20-23 MARCH 1988
LEADERS IN MODEM COMMUNICATIONS

Specifications

Data Standards CCITTV2), Bel 103, CCITT V22
Bell 212. (123 model only CCITT
V23)

DataRates 300/300,1200/1200

(123 model only 1200/75,75/
1200)

I

BUY DIRECT FROM THE MANUFACTURER

odel12& 12

$375'ncic|x
odell2Z3 & 123

wq inctax

/
/

/ A .

VAN

LS PO Box 651 Lane Cove 2066

Telephone (02) 427 2177
Facsimiie (02) 428 2995
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The march of technology has narrowed the gap between the micro and the
minicomputer, and with the Sun 4/110, Sun has pioneered the development
of a micro-architecture machine which offers substantially more than PC
performance. Peter Jackson gives an overall assessment, while individual
facets are scrutinised by a team of APC regulars.
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Historically speaking, increasing
processor power and bigger mass
storage capacities have been used to
support larger numbers of users but
with roughly the same computer power
per user. And then came the worksta-
tion, to prove Henry Ford's dictum that
history is bunk.

The thinking behind the development
of workstations was that users in par-
ticular sectors needed the processing
power of minicomputers and
mainframes, but also needed to put that
power in the hands of individuals rather
than reserving it for large groups of
casual users.

But those power-hungry users in the
fields of CAD and artificial intelligence
could not afford a minicomputer each, so
the workstation originators — young
companies like Sun Microsystems and
Apollo — adapted microcomputer

hardware into mainframe-style architec-
tures, using every possible design trick
to wring the last milliMIPS out of relative-
ly cheap processor and RAM technol-
ogy.

Then they gave users a machine each,
and put big and fast hard disks on a net-
work for shared access and a lower
overall system cost.

But now the workstation makers are
starting to feel the squeeze. Microcom-
puters like the Compaq DeskPro 386/20
and the Macintosh Il either have or
promise near-workstation performance
at much cheaper prices, and there are
limits to the performance enhancements
that the workstation makers can include
to keep ahead, given the declining num-
ber of customers who would need that
performance and the prices that would
have to be charged for it.

Hence, finally, the Sun 4/110. What

Perhaps the most notable feature of the mass storage fitted to the Sun 4/110 workstation is
its sheer orthodoxy. To be sure, the Winchester disk drives are bigger and faster than any
offered before, but Winchesters they remain, and that fact in itself speaks volumes. For the
4/110, Sun has just introduced a 327Mbyte SCSI drive with an 18ms seek time and
1.2Mbytes per second transfer rate.

The SCSI bus allows overlapping access to several drives, which means that to the user
they appear to be accessed simultaneously. To give you a handle on this level of perfor-
mance, it's 15 times the capacity and 5 times the speed of the hard drive on the PC that I'm
writing this on. What this means is that improvements in Winchester drive performance are
broadly keeping up with increases in processor speed. '

Machines like the Sun 4/110 point to the future requirements for personal computer mass
storage. Ever greater bit-mapped screen resolution means huge volumes of data have to be
manipulated; a 256 colour screen image at 1024 x 1024 pixel resolution fills 8Mbytes of
store. It's not enough for mass storage just to keep up in capacity; it needs to get propor-
tionally faster too to keep response times within the acceptable range. It seems likely that
the tried-and-tested magnetic disk will still be the best bet for some time to come.

Vertical recording, a new technique in which the oxide grains are orientated perpendicular
to the disk surface for closer spacing, promises to raise capacities by an order of mag-
nitude, and 3.5in floppies holding 10Mbytes have been seen working in several Japanese
laboratories.

Many times over the past decade we have been treated to prophesies of new mass
storage technologies that were going to overthrow the rule of the magnetic disk drive. First,
there was the non-volatile magnetic bubble memory. That proved too slow and too costly to
fabricate and bubble memory is now almost unheard of outside exotic industrial environ-
ments.

More recently the betting has been on some form of optical disk storage. It is quite clear
that laser-driven optical media can provide very much larger capacities than magnetic
media; drives holding more than a gigabyte are already in production. Optical disks have
two problems, though. First, no one can currently make a commercial optical disk that is
erasable; the WORM (Write Once — Read Many Times) drives you can buy now are useful
only for archival storage as they can never be re-used. Various Japanese and US manufac-
turers are close to launching erasable optical media, as they have been for the past five

ears.

! Second, optical media are still an order of magnitude slower than the best Winchester
disks. It seems likely that the aptical disk will find its niche as long-term archival store, and
for CD-ROM style reference works.

Another mass storage technology which looks likely to advance is plain old RAM. As RAM
gets cheaperand computers with multi-megabyte memory become commonplace, it makes

more and moré sense to cache whole tracks of data for speed; for gxample, a 4Mbyte Mac
Il can use up to 1Mbyte of memory as a disk cache. Portable computers like the Tandy 100
show that hon-volatile RAM or EPROM is a perfectly good mass storage medium for lower-
volume applications, and Anamartic's wafer-scale ‘disk’ memories could add a new dimen-
sion to non-volatile memory. The mass storage system of the future might well be a 4Gbyte
erasable optical disk cached into 100Mbytes of wafer RAM, cached into 1Mbyte of fast

static RAM. Dick Pountain

Sun has done is to cut down its top-end
Sun 4 workstation, taking out some of
the architectural speed enhancements
and reducing the disk access speed to
simplify the system and make it cheaper
to build, while maintaining a perfor-
mance premium over the high-end PC
competition. In a very real sense the Sun
4/110 is a personal computer as we all
understand it, using techniques and
components that are becoming familiar
in today’s high-speed 80386 and 68020
machines but keeping the distinctive
workstation features that have made
Sun so popular.

Sun obviously thinks that this is the fu-
ture of personal computing, and the way
the 4/110 is put together may well give
us some hints about the direction that fu-
ture will take.

Hardware

Externally, the most obvious feature of
any Sun system is the big bit-mapped
monitor that gives CAD users the scale
and resolution they need. And that is
even more so for the 4/110. The
electronics of the system are contained
in a slim system unit, about the same
size as an IBM AT case but a third the
height, while the disk and tape backup
units are built into an external case that
Sun accurately describes as a
‘shoebox’.

In a normal configuration the whole
system fits easily on a desk-top, with the
big 19in monitor on top of the system
unit and the disk shoebox either on the
desk or under it.

The system unit is actually a three-slot
card cage, and is common to all low-end
Sun systems. The slots meet the VME
bus standard, a 32-bit design much used
in high-speed systems based on the
Motorola 68000 family of processors;
and, in Sun 3 workstations, all three
slots are filled with processor, video, and
memory boards. In the Sun 4/110,
however, greater integration of electronic
hardware on a single board means that
only one slot of the three is officially oc-
cupied. But, in practice, two slots are
used since the video circuitry is built on
to a daughterboard that actually
obscures the centre slot.

Indeed, the entire Sun 4/110 system
can be removed from the system unit
simply by pulling out the main
board/daughterboard combination.

The main board itself is deceptively
simple. The most obvious feature is the
enormous amount of RAM on the
board, made up of the now-usual
single-in-line memory modules
(SIMMs). There are 32 SIMM slots, and
the default configuration is to have
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Connectivity is a very important issue for
computing in the future. As computers per-
meate the business environment it becomes
more and more necessary for them to work
well together. Even with the IBM standard in
the PC market, networking can be a
nightmare, particularly when connecting dif-
ferent types of computer. In addition, applica-
tions are ever hungry for more power and
memory. Increased connectivity and communications can deliver this
power to the desktop. Sun is basing its strategy on the need for the
desktop computer to be a graphically powerful workstation which ef-
fectively presents powerful applications and large amounts of infor-
mation.

Sun has a very comprehensive networking system and overall
strategy to back it up. The company refers to this as its Open Net-
work Computing (ONC) Environment. Physically, Sun workstations
are connected to other machines (Suns, Sun Servers, VAXs, and so
on) by Ethernet for local access, or via numerous other connections
using standard communications protocols like X.25 and SNA to a
wide range of other computers.

All of this interconnection is treated by ONC as if it were local, so
Sun’s networking strategy could be described as local area network-
ing on a grand scale.

The network architecture Sun uses is based on Ethernet for physi-
cal and data connections; the Internetwork Protocol (IP) at the net-
work level; Transmission Control Protocol (TCP) at the transport (or
long-distance inter-network connection); and User Datagram
Protocol (UDP) at the same level for controlling the interchange of
data formats. All these protocols are used to ensure that the two con-
nected systems understand what and why they are communicating,
and also that they transmit the data itself correctly.

The exchange of information over the network is controlled by Sun-
Link which is the family of data communication products provided as
part of OSN. The other parts of OSN are the Open Network Comput-
ing (ONC) environment which allows different networks to connect
together; the Network extensible Window System (NeWS), merged
with the X-Window System so that windows will operate across the
network; and the Catalyst third-party family of communications
products (rivals to the Sun part of OSN).

SunLink is used to allow as many as possible of the rival and com-
peting communications standards  such as X.25, the Manufactur-
ing Automation Protocol (MAP), Technical and Office Protoco! (TOP),
IBM's SNA and BSC protocols and DECnet — to talk to each other.
You could regard SunLink as a translator between all these different
competing protocols. This strategy is an interesting one. Instead of
creating yet another ‘standard’ in the area, Sun has chosen to con-
nect all the other standards together like a web. The advantage is
obvious; they work with everything else. The disadvantage is that
they have to keep adding new sections to deal with new ‘standards’
as they come along.

Another way Sun has chosen to increase the number of systems it
can communicate with is via its Network File System. A significant

product for the PC market is the company’s PC-NFS, a Network File
System for IBM PCs and compatibles. This allows PCs to access
files on Sun workstations, share printers, act as a terminal on a Sun
network, access other systems via Sun gateways and even distribute
applications over a Sun network.

ONC is transparent to the hardware using it because it uses stand-
ard Unix system administration procedures which have ‘been
modified for use across a network. Besides these, Sun has
developed applications for use with networks. These are mostly used
to display information on network performance and to test connec-
tions between specific nodes on the network. All these tools are used
to keep the network operating at full speed and fuil efficiency. Much
of ONC is in the public domain so that as many manufacturers as
possible support it.

Connectivity on Sun systems does not extend beyond networks. At
present they have made no provision for very closely-coupled infor-
mation exchange  such as sharing instructions between proces-
sors. Sun could introduce this in the future, but to do so would re-
quire a new bus control/link chip designed for parallel or inter-proces-
sor communication. Instead, Sun has concentrated on making as
wide a range of services and systems available to, and on, ONC as
possible.

ONC may be a long way ahead of simple local area networks, but
it can still be considered only as a form of data sharing. The only way
that the processing of a difficult task can be shared is by running in-
dependent processes on different systems and transferring data be-
tween them. This allows heavy number-crunching processes to be
passed off to a processor like a Cray and graphics manipulations on
the resultant data to be done by the Sun itself.

This leaves us with two views of the future of computer connectivity
for the moment. According to Sun, the future user will be confronted
by a desktop workstation of great power (at least we'd consider it
great power at the moment). This workstation will be either stan-
dalone or part of a local area network.

The machine or network will in turn be connected via a server to a
much larger and more distributed network. Through this the user will
have access to a large number and variety of systems, from little
PCs right up to huge supercomputers. This distributed network will
operate transparently. The user can say ‘send a piece of mail to
Sorya in California’ and it will, or he/she can instruct the workstation
to farm off a real-time neural network simulation to a new Japanese
neural computer.

This contrasts sharply with the distributed processing point of view
which is a lot less well defined. This again sees a workstation on the
user's desk but this time the workstation is acting as a front end to a
node of a giant distributed computer. If this node can handle the
users’ commands, it will. If it needs to send messages, they are
‘broadcast’ across the computer and performed by any free node
they encounter. Results are transmitted back in a similar manner.

The latter vision is more unlikely to ever be completed but is poten-
tially more powerful. The former will soon arrive and is almost certain
to succeed. It is interesting to note how much both visions rely on
fast and accurate communications. Owen Linderholm

them all filled with SIMMs each holding
256k of parity-checked RAM, for a RAM
capacity of 8Mbytes. Sun is cagey
about further expansion, but it does not
take a genius to work out that using
1Mbit chips rather than 256k chips
would take the RAM capacity up to
32Mbytes on the main board.

This amount of RAM may seem exces-
sive to those crammed beneath the 640k
limit of MS-DOS on a PC, but large RAM
capacities are crucial in the type of jobs
that workstations do, and will become in-
creasingly important in the personal
computer market too. When large

amounts of data are being handled, and
complex graphical images are being dis-
played and manipulated on a big screen,
the easiest way to get high perceived
speed is to use a lot of fast RAM and
keep as much data stored there as pos-
sible.

Naturally, the 4/110 RAM is 32 bits
wide, and it also uses static column ac-
cess techniques to cut down memory
wait states. This technique, which first
came to mass-market attention in the
Compaq DeskPro 386, uses the fact that
whenever a memory cell in a RAM chip
is specified by its row and column ac-

dresses, the contents of the entire
column are read into a column buffer in
the chip.

So, if a system monitors RAM acces-
ses and finds out that successive acces-
ses are in the same column of the chip,
then only the new row address needs to
be sent. To put it another way, accessing
successive memory locations in a single
page of RAM takes half the time in a
static column RAM architecture than it
would in a conventional architecture.

Of course, this does not work for
every RAM access. In most applica-
tions data is stored well away from
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program code, meaning that static
column access gives no benefits when-
ever that data is required. However,
using this technique means that slower
RAM chips can be used with a proces-
sor of a given speed without loosing
throughput and, indeed, the 4/110’s
RAM chips are not particularly quick
120ns parts. Static column RAM will in-
creasingly be used in personal com-
puters, as will the more complex inter-
leaved memory architecture now ap-
pearing on some 20MHz 80386
machines. Here, memory accesses are
made alternately to two separate banks
of RAM, with the second bank available
for access while the first ‘recovers’ from
its own last access.

Whatever the technique used, the
speed of the CPU/memory architecture
is crucial to getting top performance out
of a high-speed processor. And tricks
such as these will be increasingly used
in the future.

As it turns out, the 4/110’s central
processor does not place any major
speed demands on the RAM chips; it
runs at a respectabie but not blazing
14.28MHz, slower than the 16.67MHz
68020 in the Macintosh I, for example.
But this central processor is the
SF9010IU Integer Unit — the SPARC
chip which is a Sun-designed and
Fujitsu-built RISC processor imple-
mented as a gate array. The SPARC's
RISC-derived advantages are described
elsewhere, but it can deliver a claimed 7
VAX MIPS while the 80386 at a faster
16MHz can deliver only 3 to 4 MIPS
under optimum conditions.

In the high-end Sun 4 system, the in-
teger-only SPARC chip is linked with a
sibling floating-point controller gate array
and the Weitek 1164 and 1165 floating-
point coprocessor chips for faster mathe-
matical calculation. On the 4/110 these
chips are optional, although the sockets
are on the board and fitting them would
take just seconds.

Again, this coprocessor configuration is
filtering through into the power PC
market. The Compaq DeskPro 386/20
has a socket for a Microway Weitek
coprocessor board built around the 1164
and 1165 and collectively called the
Weitek 1167 accelerator. The Portable
386 has a similar socket that cannot be
used only because the Microway board
is physically too big to fit in the case.

The Weitek processors outperform by
large margins the 80387 and 68881
maths coprocessors for the 80386 and
68020, and users are becoming more
conscious of the real benefits that can
be gained by using maths chips in num-
ber-intensive applications such as CAD.
Weitek must be rubbing its hands at the

The Sun Microsystems machines are setting a standard in the field
of workstations and, as the technology becomes cheaper, this will
have significant implications for the PC market in general. The
most striking feature of any of Sun Microsystems’ range of worksta-
tions, compared with any similar machines, is the dominant 19in
screen needed to display the two million pixels it uses. The general
concepts of the WIMP user interface and object-orientated
programming need a screen with the appropriate resolution, simply
to make the user environment practical. Sun has led the field in
providing the user with an appropriate screen for the WIMP operating environment and for
the standard workstation applications of computer-aided engineering design (CAED), artifi-
cial intelligence (Al), fluid dynamics and molecular modelling. To provide this detailed
screen resolution, Sun has developed some revolutionary ideas in both display software
and hardware.

The original concept behind the Sun workstation was to use a main processor with a
range of support processors, including a video coprocessor. Due to chip design and produc-
tion difficulties, a software solution had been implemented and put into production before a
hardware solution could be finalised.

It was later proven that, for monochrome machines, a hardware raster operations chip
provided no significant increase in performance. When the colour machines were launched,
the monochrome raster operations chip was extended and was extensively used to provide
the support required for the complex raster operations needed in a typical windowing en-
vironment. This chip, alongside the proprietary memory management unit (MMU), provides
the backbone to powerful screen graphics.

The MMU provides the mapping for up to 256Mbytes of memory and supports virtual
memory access, allowing programs requiring vast amounts of memory to run in a limited
amount of RAM. It also supports Direct Virtual Memory Access (DVMA) which allows the
graphics coprocessor also to use the MMU chip and virtual memory access. This specialist
interfacing of the SPARC chips allows for greater speed of operation and safer software
control because all the complex transfer functions are achieved in hardware.

The raster operations chip, or ‘blitter’ chip, enables memory-to-frame-buffer, frame-buffer-
to-memory or frame-buffer-to-frame-buffer data transfer to take place. During the transfer
process, this chip can perform various logical operations at bit level and allows windows to
be moved around the screen with little main processor intervention. In a typical windowing
environment like GEM or Microsoft Windows, the processor would be relieved of what at
present is a time-consuming duty. This provides a simple method for implementing proces-
ses like mouse manipulation, where a series of AND and OR functions are used to prevent
data loss during mouse control.

The current Sun 4 series of workstations provides a 19in monitor with a screen resolution
of 1600 x 1280 pixels. This generates a video bandwidth of 200MHz, where the video
bandwidth is the product of the pixel count, the number of colours or grey levels and the
video refresh rate. As the screen resolution increases, so obviously either the video band-

Continued on page 39

suddenly-increasing market for its
products.

The other major features of the 4/110
board, apart from the boot EPROMs and
real-time clock, are a SCS! controller
that hooks up to the mass storage
shoebox, an Ethernet interface, and two

The use of a SCSI controller may mis-
lead some observers into thinking that
the disk drives on the 4/110 are slow, but
that is not the case. The SCSI port on
the main board is simply used as a bus,
and the disk and tape drive controllers
sit on this bus and use their own com-
munications standards to the drive
hardware. The hard disk is a 327Mbyte
drive with an ESDI controller, giving an
average access time of 18ms and a data
transfer rate of 1.2Mbytes per.second
into the SCSI port; while the tape con-
troller uses the QIC-36 standard to
handle a 60Mbyte streaming tape
cartridge.

“The Ethernet controller drives two

back-panel ports; one thin Ethernet for
cheaper cabling systems and one full
Ethernet for co-axial cabling. And of the
other two expansion buses, the first is
simply the VME bus connection to the
system unit, while the second, called the
P4 bus, is the fast 32-bit connection to
the video daughterboard.

There is a choice of video boards, both
giving the normal Sun screen resolution
of 1152 x 900 resolution either in stand-
ard monochrome format or with 256 grey
scales. This board comes with 256k of
video RAM, and drives the screen at a
fast 66Hz non-interlaced refresh rate.
There is a choice of 16in or 19in RGB
colour monitors to go with the colour
video board, which can display 256
colours simultaneously — eight bits per
pixel — from a palette of more than 16
million, again at the standard Sun
resolution, and can also limit itself to one
bit per pixel to give faster monochrome
oOperation.
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Mach 2 Version 2.0

Assembly Language Subroutine Library
for IBM and Microsoft BASIC Compilers.

Mach 2 isa high-performance library of assembly language subroutinesthat you
call from your compiled programs. With Mach 2, your programs have a crisp,
professional look and feel and (in most cases), resultin smaller EXE files. Some of
the routines are written to speed up functions you normally perform in BASIC.
Others are there to provide you with functions notnormally available in BASIC, so
you can do just about anything your computer iscapable of.

Mach 2iscompatible with QuickBASIC 1 through 4, IBM's BASCOM 1and 2,
Microsoft BASIC compiler 5.36 and Microsoft Business Basic. Note that no
knowledge of assembly languageis needed, nor is an assembler program
necessaryin order touse Mach 2.

Mach 2includes pre-built user libraries for QB 2, 3and 4, a linking library and all
the necessary .objmodules for building your own libraries. Assembty source code
isavailable atan extracharge.

Mach 2inciludes: Window Manager (also draws boxes) O Extra Memory
Manager - store/sort/search data using all available DOS memory C Controlied
inputrouting ignores Ctrl-C and Ctrl-Break O Display data4-10timesfaster than
BASIC-instantty when compiled O BLOAD/BSAVE in compiled BASIC O
Read/write files at DOS speeds I Scroll windows any direction O Printusing for
numbers upto 6times faster than BASIC O Change file attributes - hide, unhide,
read-only, etc. O Get & change default drive/current directory 0O DOS/BIOS
function calls and interrupts C Many more functions, sample programs and a
manual explaining the use of each routine. Price $ 185

Stay-ResPlus

[ Select your hot key, including “shift” type keys. For example, you can popup
with Ctrl-Alt.

OPop up your program with a POKE from another program.

OPop up by POKE ing special charactersintothe keyboard buffer. Inthis case,

your program will pop up only after all other characters have been read fromthe
keyboard. This feature makesit easy to pass charactersto another program.

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

Pop up according tothe dateand time. Reset the date and/or time anytime.
This feature can be turned off whenever you like.
Pop up when aring s detected on selected COM ports. You select which port(s)
should be checked by Stay:Res Plus. Thisfeature can be turned off or reset at any
time.
OIfthe system has Lotus/Intel/Microsoft Expanded Memory available for use, your

rogram takes only 7K of DOS memory. .

prog y Y Price $265

The MicroHelp Toolbox

Compatible with QuickBASIC 2-4 and BASCOM 6

This productis alibrary of QuickBASIC subprograms and functions that drastically
reduce your programming time, while giving your programs a crisp, professional
look and feel. Asabonus, we include a routine that lets you set the DOS Errorlevel
from any version of QB as well as BASCOM 6.

Because many of the subprograms are video oriented, we've built in a few routines
from our Mach 2 assembly language libraryin order to speed up your programs.
Since all the subprograms and functions are written in QuickBASIC, and you get all
the QB sourcecode, you can modify them to your heart'scontent. We even
suggest specific modificationsin the huge, easy-to-use, fullyindexed manual.

In addition to the manual, you get diskettes containing: QB source code, a prebuilt
User Library for QB 2 and 3, a Quick Library for OB 4 and BASCOM 6, pius four
LINK libraries (BCOM and BRUN for QB 2/3 and QB 4). We alsoinclude . MAK files

and declarationsfor QB 4 aswell as batch files for maintaining and rebuilding
libraries.

Each routine has a small sample program demonstrating ts use. Price $ 185

CallFMS
(03) 699 9899
We accept Bankcard, American Express, Mastercard and Visa.

Prices shown above do notinclude Sales Tax or delivery c-arges. Call FMS for our complete
ca'alogue of software products and p; nes.  °
- TG Ll e
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width must increase or the refresh rate slow down to allow the extra data to be displayed.
Unfortunately, at present, 200MHz is close to the current maximum possible on a desktop-
sized and priced monitor.

The screen has a very stable, non-flickering displav due to the screen refresh being non-
interlaced and operating at a frequency of 66Hz. For the colour screen, the pixel resolution
has been reduced to enable 256 colours to be displayed at the same time. The 256 colours
can be chosen from the 16.7 million possible colour combinations provided by Sun’s own
look-up table (LUT).

For those who find that the standard configuration described above is not sufficient, Sun
has developed two even more specialised video coprocessors, the GP Plus and the GP2.
The GP Plus is aimed specifically at 2-D wire-frame applications such as computer-aided
design. 1t provides a typical drawing performance of 65,000 2-D vectors per second. For
those requiring 3-D vectorisation, the GP2 will provide more than 150,000 3-D vectors per
second or 20,000 shaded polygons per second. Both these chips provide the power
needed for such applications, but they are both very expensive and organise the machine
into a very specialist, small area of powerful performance.

A specialist real-time application currently requiring very expensive equipment is the en-
hancement and reconstruction of satellite-transmitted television pictures. This is apparently
only because of a fiftieth of a second delay that is added to enable the picture to be en-
hanced. As the blitter and SPARC technology improves, these enhancers will inevitably start
appearing in televisions and videos, and will provide the facilities for the real-time image im-
provement necessary to remove transmission noise from the video signal. With the video
system Sun provides, its workstation is becoming an important platform in the research and
development of such technology.

Sun has also pioneered what is now being referred to as ‘Display PostScript’ Sun’s Net-
work/extensible Window System (NeWS) is the only production version of ‘Display
PostScript’ available at present and allows for true WYSIWYG, especially as the screen
resolution of the Sun monochrome monitor provides a display of approximately 115 dots per
inch.

NeWS is different from Adobe’s announced version of Display PostScripts because it is
both a read and write language. It allows the user both to view a PostScript image descrip-
tion, and also to alter and rewrite it back as a PostScript file. NeWS is also a PostScript in-
terpreter, so application developers can add new features and functions dynamically to the
NeWS system itself. But its biggest advantage is the fact that it is completely device, media
and resolution independent, and any NeWS application will run on any NeWS-supporting
machine without modification. )

In the future, the devolution of processing power will be more clearly defined, with video
COprocessors or ‘blitters’ taking on more responsibility for the video interface. This will free
the main processor from the usual time-consuming memory transfer operatlons and will
provide more raw processing power for the useful operating code. :

Ten years ago, when the research team at Xerox's Palo Alto Research Centre was
developing the WIMP interface, the machine they used cost more than $150,000. Im-
plementing their research fuily in a production machine has taken 10 years of technologi-
cal advance and innovation, and only now are such systems becoming a marketable

reality.

Andy Redfern

Unlike larger Sun systems, there is no
graphics accelerator hardware on these
boards. The speed of the displays
comes from the performance of the 32-
bit P4 bus and the high overall processor
throughput, and this should give en-
couragement to those PC graphics
board makers toying with the idea of
building 32-bit Micro Channel boards
using graphics coprocessors like the
TMS34010 and Intel 82786. We are al-
ready beginning to see 16-bit VGA-com-
patible boards from companies like
Paradise Systems, giving display perfor-
mance superior to that of conventional 8-
bit VGA and EGA boards, and 32-bit
koards are only a matter of time.

It is obvious that Sun has stripped
some features from the main board to
cut the price of the system anc get
everything on a single board. Ther 31~
dedicated cache RAM, for inst
though Sun called the statis
RAM architecture ‘cache wiaioul #¢
cost’, and the monochrome grag

hardware normally included on Sun
processor boards is missing. The
processor board can only act as a VME
master rather than a master or slave, so
the implementation is really only a sub-
set of standard VME.

The SCSI hardware on the board is
new, but is a downgrading from Sun’s
normal ESMD controller which transfers
data at 2.4Mbytes per second and
comes on a separate VME board in
larger systems.

In fact, there is nothing on the board
that has not already been included on
existing high-end PC and Macintosh
systems, apart from the fast RISC
processor made possible by the fact that
Sun does not have to be MS-DOS or
Macintosh Toolbox compatible.

It is interesting to see the personal
)emputer manrifacturers adopting as
many of Sun's workstation techniques as
tney can afford to build in, and equally
interesting to watch Sun giving way a lit-

. | tle on performance and moving back

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 compatibie
or Apple Mac and examine Attache in
the convenience 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 Attache 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.
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Graphwriter I1.

The easiest way yet

to be understood
In business.
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Send to IMAGINEERING, 77 Dunning Ave, Rosebery, NSW 2018.
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[ Please send me more information on Graphwriter II. (I Please nominate a dealer to contact me,

Nominate preferred dealer.
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It is commonly accepted that
the fastest and most clearly under-
stood way to communicate numeric
information in business is by the
use of graphics.

The easiest way yet is with
Graphwriter I1.

Graphwriter [T will link directly
to your Lotus 1-2-3 files. Or Lotus
Symphony files. Even dBASE files
and many others.

Direct links assure you of
having current information without
going through the process of rekeying
or importing data.

Once linked, Graphwriter IT
generates graphs of outstanding
quality automatically.

In fact, you can print up to
100 graphs with one command.

Graphwriter IIis also the most
versatile charting program ever. It
can produce 24 different types of
charts - including 3-D, Organisation,
Pie-Bar, Gantt and Bubble.

There has never been an easier
nor more versatile way to commu-
nicate business information.

Graphwriter I - from Lotus.
Send the coupon now or call

Imagineering for more details.
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Graphwriter I1.




towards personal computer standards
and prices.

System software

;
All workstations use Unix, and the 4/110 %f
is no exception. Sun’s SunOS is what =

{
L=

|
!

the company calls ‘Converged Unix,
and is built up from AT&T Unix System V
with the Berkeley 4.2BSD extensions to
facilitate network connectivity and 3

PR

software development. On top of that —
literally — Sun offers three windowing
front-ends, SunView, X-Windows and
NeWS, which are fully discussed in an
accompanying box.

Hard-core Unix users with their own
software using their own user interfaces
will find no surprises here, and will be
able to run their packages using all the
familiar Unix commands and file struc-
tures after recompilation.

Programs can be recompiled using the
‘cc’ command in normal Unix style, and —
Sun also offers 680x0-to-SPARC and
SPARC-t0-680x0 cross-compilers. Apart
from the inevitable C, compilers are on
offer for VMS Fortran, Pascal, Sun Com-
mon Lisp, and Modula-2.

As usual, it is striking to find that raw
Unix is not as unfriendly as it is made
out to be for those familiar with MS-

The main board of the 4/110 slides out on rails from the casing. The SPARC chipset
is on the lower right. The chips with large heatsinks are the Weitek coprocessor
chips, and a frame-buffer daughterboard is at the top right

DOS versions 2.0 and above. The

hierarchical directory structure in MS-
DOS, for example, and the way it is
controlled with MD, CD, and RD, was
taken directly from Microsoft's Xenix
implementation of Unix. The only dif-
ference is that ordinary forward slashes

are used to separate directory path
names in Unix, and backslashes in MS-
DOS.

In normal use the 4/110 user is
shielded from Unix by SunView and the
SurTools system command options, but

it is nice to know that there is a fully-
compatible underlying structure.

The SunLink connectivity options can
link to IBM, DEC and other systems
using SNA 3270, BSC 3270, X.25, BSC
RJE, LU6.2, Channel Adaptor, OSI, DN,

The Sun 4 series workstations are all powered by a new proprietary
32-bit processor called the SPARC (Scalable Processor
ARChitecture). SPARC is a Reduced Instruction Set Computer, or
RISC, of formidable processing power. Sun claims that SPARC can
perform seven times as many integer operations per second as a
VAX 11/780 minicomputer, and five times as many floating opera-
tions when its floating point coprocessor is used (in acronymic jar-
gon, that's 7 VAX MIPS and 1.1 Linpack MFLOPS).

The acceptance of the RISC design philosophy for high-perfor-
mance computing applications has been one of the more remarkable
stories of the past decade. Three years ago there were no commer-
cially available RISC chips, and the idea was considered to be
somewhat academic and highly controversial.

Now it is hard to imagine any new processor design that does not
at least pay lip-service to RISC principles. As well as Sun’s SPARC,
we have seen IBM’'s RT processor, the Acorn ARM which powers the
Archimedes, Hewlett-Packard's Precision Architecture, the MIPS
processor, and more. Though not a ‘pure’ RISC design, the Inmos
Transputer has been influenced by a similar philosophy, while
Motorola’s new 78000 family will be true RISCs. Only Intel seems
still committed to the rococo style of processor design.

A Reduced Instruction Set Computer is one which employs very
few fast primitive instructions rather than many complex powerful
ones. In the early days of the microprocessor, the architecture was
decided mainly by what the silicon technology could handle, and

what would fit was what you got. Then, as new generations of
processors emerged, the tendency was to incorporate all the instruc-
tions of the previous generation (for software compatibility} and then
add some new ones. These hew instructions were often more
powerful or high-level to make life easier for Assembler program-
mers, and would do quite complicated things to data in main
memory, like block-moving bytes or searching for a particular byte
value.

Consider the Intel 8080 chip used in the very first personal com-
puters, which had about 80 basic instructions: it was displaced by
the upwardly compatibie Zilog Z80 which has 256 instructions. Effi-
cient memory Usage was another design goal. A complex block-
move instruction might occupy only a couple of program bytes, while
it replaces a loop that takes dozens of bytes.

The first RISC design was the 801 minicomputer developed by
IBM research labs in 1975. The researchers noticed that most com-
puters, regardless of their instruction sets, spend most of their time
executing a handful of relatively simple instructions. Thus, if these
were made very efficient, overall throughput would increase. The
801 was never marketed but the work lives on in the current PC/RT.
Then, in 1980, student projects at Berkeley and Stanford univer-
sities produced RISC microprocessor designs with startling perfor-
mance. The second Berkeley chip (RISC 11} with an 8MHz clock ran
integer C programs faster than a 12MHz 68000. From 1983 on-
wards Sun Microsystems sponsored the Berkeley group under Dr

Continued next page
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and TE100 standards; while the Open
System Network environment combines
Sun’s NFS network system, Yellow
Pages, REX Remote Execution, Sun-
Link, X-Windows and NeWS.

In use

Setting up the 4/110 for single-user
operation is as simple as setting up a
PC. The thick RGB cable, with separate
RGB and Sync BNC connectors, hooks
the monitor to the system unit while a
simple SCSI cable connects the system
unit to a storage shoebox. The shoebox
is powered from the system unit, while
the monitor requires a separate power
cable of its own.

The keyboard, with a three-button

Mouse Systems optical mouse coming
out of the back of it, goes into its own
socket. Then, turning on the power boots
the system, either over Ethernet or from
the local shoebox, depending on the
configuration, and produces a big, blank,
white screen with  on the review sys-
tem a ‘camelot# prompt. Quite why
‘camelot’ was used is a mystery. After
the usual Unix login procedure, raw Unix
is ready and waiting for use.

Typing ‘suntools’ starts the SunView
user interface, which for most users will
be all they see.

The black-on-white monochrome display
of the 19in RGB monitor is impressive,
with none of the graininess that often
goes with displaying monochrome
graphics on colour PC screens. In pure
text mode outside SunView the display
actually looks sluggish in putting text up

on the screen, since each character of the
default system font is drawn pixel by pixel
and there are a lot of pixels involved. But
SunView itself snaps windows open and
resizes and moves them with a certain
amount of vim, at around the speed of a
Macintosh SE and slower than a Macin-
tosh II. That difference is understandable,
since SunView sits on top of the operating
system, like Microsoft Windows, rather
than acting as a fundamental part of the
system software.

The startup options that can be used
with SunView allow the user to choose
which Tool programs should be loaded
as defaults, set the foreground and
background colours using any of the 16
million-plus available colours, and select
a custom desktop pattern rather than the
normal 50 per cent grey tone. These are
the kinds of options that are available
from the Control Panel in Macintosh sys-
tems, and allow users to customise their
desktop machines as they wish.

Other features of SunView are also
now appearing in the personal computer
market. SunView can run using several
monitors at once, giving a much larger
effective desktop, just as the Macintosh
Il can — but not quite as effectively,
since windows cannot extend across
screen boundaries and items cannot be
dragged from one screen to another.
However, one thing SunView can do that
the Macintosh can't is divide a single
screen into separate monochrome and
colour regions, each capable of being
used independently.

Another interesting feature is that colour
windows can be overlad on the

monochrome desktop, using the full 256
colours available for simultaneous display.
But if one colour window uses 256
colours, and then a second colour window
is opened, the colours will be false’ in the
second window, like an astronomical
photograph or some flashy video effect.
However, moving the mouse pointer into
the new window corrects its colour dis-
play, sending the original window into
false colour mode. This is a visually dis-
turbing but neat solution to the limited
choice of simultaneous colours available
for display.

The real power of the 4/110 is not real-
ly apparent when a single task is being
run under SunView, since it does appear
slower than a Macintosh Il, for example.
But, when several processor-intensive
tasks are loaded and run in different
onscreen windows, it is easy to see what
the system can do. With several copies
of a single graphics image redrawing
continuously in the windows, it was still
possible to bang away on the keyboard,
putting text into an editor window, with
hardly any visible slowdown. If OS/2 can
deliver this level of multi-tasking perfor-
mance, it will be surprising.

The Sun keyboard is odd, with a total
of 34 function keys arranged at the left
end, right end, and across the top. The
top row of function keys is squashed
right down on top of the numeric row,
making for typing errors, and the
positioning of keys like Del, backspace,
and backslash is unhappy and un-
familiar. Four of the right-hand function
keys can operate as a cursor control
diamond, but there is no separate cursor

David Patterson and SPARC is directly descended from the RISC i
chip.

The RISC philosophy involves several trade-offs. RISC programs
must use more of the simpler instructions, and the instructions them-
selves tend to be bigger since they contain a lot of the control infor-
mation that would be stored in microcode ROM in a conventional,
processor.

SPARC architecture is typical of modern RISC thinking. It has only
50 integer instructions, most of which execute in a single clock cycle
and work on data held in registers. It employs 32-bit data paths
throughout and a high degree of pipelining (overlapping execution of
successive instructions). Branches and jumps are delayed until after
the next instruction has executed to avoid pipeline breaks.

SPARC has its Floating Point Unit on a separate chip in the current
implementation, but in future versions all may be put on to one chip.
The CPU extracts all floating point instructions from its instruction
stream and puts them into a queue for processing by the FPU, which
runs fully concurrently. It's possible to add extra FPUs in a pipeline to
increase floating point performance.

SPARC is a 'load/store’ architecture which means that load and
store instructions are the only ones which may access external
memory, all arithmetic and logical instructions being confined to the
contents of registers.

The current SPARC chip has 120 registers organised into
‘windows’ of 24 registers each (future chips may have even more
windows). These windows are addressed as if they were arranged in
a circle and only one window is active at any given time. Each win-
dow consists of three kinds of register: eight IN registers, eight

LOCAL registers and eight OUT registers. Successive windows over-
lap so that the OUT registers of window 1 are the same physical
locations as the IN registers of window 2, and so on. So, values can
be ‘passed’ from window 1 to window 2 by simply switching windows,
with no actual movement of data. These register windows cor-
respond to the parameters used in procedure calls in high-level lan-
guages like Pascal and C, and so procedure call and return be-
comes very efficient.

The significance of the *Scalable’ in ‘Scalable Processor
ARChitecture’ is that the simplicity and low device count of RISC
designs means that they can be reduced in size without a major re-
design and the possible introduction of more bugs, which is not typi-
cally true of complex designs like the 80386,

Sun hopes that its new architecture can be given a long life (and so
become an industry standard) by implementing it in new high-speed
technologies, such as gallium arsenide, as they become commercial-
ly viable.

Sun quotes the following performance figures for different
manufacturing techniques. Fujitsu, using 1.5 micron silicon, achieves
7-10 VAX MIPS. These are the chips in the 4/110. Cypress Semicon-
ductor, using custom CMOS technology, can extract 20 MIPS; and
'\B/:PF(’)éar, using its own ECL integrated technology, can expect 40

In addition, Sun jokingly refers to the 'SPARCInTOSH' and
‘SPARCInCRAY’ to emphasise that, by changing the levels of im-
plementation and integration of its architecture, it can beat the
price/performance of machines at both ends of the computing

le. .
scale Dick Pountain

Page 42 APC April 1988




ex ine

tax tax
PRINTER
Toshiba P351 SX....coovveviniinninne $Call $Call
Toshiba P341SL .....cccvcvvvveneennne Call Call
FUjISU. oo Call Call
Ultra Laser Printer.... 3050 3590
Fujitsu DL3400..........ccccccvervennenne 1049 1199
MONITORS/TERMINALS
ADI High Res Green 14"................
ADI High Res Colour 14"
ADI High Res EGA 14" ......
‘NEC Multisync II................
WYSE Terminals .......c.......
MODEMS
Netcomnt Smartmodem 123SA......743 870
Netcomm Smartmodem 1234SA....890 1040
Netcomm Smartmodem 21/23SA...417 489
Netcomm 3+ 12/75...cccvvciviinnnnne 225 264
Netcomm Automodem 24/24 ......... 650 763
Netcomm Automodem 21/23 ......... 358 420
Netcomm Automodem 123 ............ 602 707
Netcomm Automodem 1234 .......... 731 858
Netcomm In Modem..........c..cvenenne 351
Netcomm 123 In Modem................ 675
Netcomm 1234 In Modem 893
Netcomm Packet Modem ............... 565
OTHER
Microsoft Mouse ......cccevcnnirncvicrennns 170 195
Processor Chips
SOFTWARE
TUrBO C o cerereeeenes 110 129
Turbo BasiC ..cccovverevinivicnnicceimerennns 110 129
LOtUS MELFO ccveveerccenirerarsrererenenasens 110 129
Lotus HAL. .ot 175 205
Lotus 1-2-3 ..ccoivvrnenns ..520 610
Lotus Freelance Plus..... ..599 699
Lotus Manuscript.......... .599 699
Lotus Graphwriter .... 599 699
123 Report Writer..... 199 233
Lotus Symphony V2.0......... 795 895
Timel. Project Manag. ......... ...585 687
Sideways. ..o 99 116
Conflict in Vietnam...........ccc.ceeeeenrn. 39 45

MONTHLY BITE
ex inc
rax tax
Netcomm Pocket Modem....... $480 $565
Ultra Laser Printer ................. 3050 3590
Borland Quattro........c.oeeeevennee. 245 289
Star NX1000 Printer................ 390 459
NEC Multisync II..................... 990 1150
SPECIAL
ex inc
tax tax
Imagineering Ultra AT 20MB
Mono Monitor, DOS3.3,
10Mhz 0 Wait Sate,
FREE COMPACT DISK PLAYER
» C.O.DOnly.....cceuenee 2550 2975.
We also offer:

»  Product Advice.
« 24 hour delivery (most cases).
+ Delivery $6.00 (under 20KG Metro)

Bankcard accepted.
Valid - April 1988.

ex inc

tax  tax
SOFTWARE
MIrTor IL.....oouimeiee e 116
MS Quick Basic Compiler.... 115
Norton Advanced........cceeerververeennns 223
Norton Utilities (V. 4.0).... 129
Multimate Advantage II.... 690
WordStar 2000+ Rel 3.0................ 375 445
WordStar Professional (V. 4)......... 375 445
PFS First Choice......cvvneeienninine, 162 190
Framework II 1054
Sidekick .o Cali
SPECIAL

SHARP OVERHAED PROJECTION PANEL
Displays PC Screen Images on to overhead
projector. Connects to CGA port, requires no
special software or adaptors.

Ex Tax. $ 1270 Inc. Tax. $ 1495

ex
tax

BOARDS

AST Rampage/XT/256KB............ $500
Intel Above Board 286................... 737
AST Sixpak Plus............. e 249
Parallel Printer Card......ccceevevneeeennene 30
AST Preview 1/O (132 Col) ........... 287

Hypertec Multifunction (256KB)...261
Hyperam EMS Board (XT/512KB)417

VEGA VGA....iiiricrevieniieerininnens 668
Intel Inboard 386/PC........cccorvennne 1435
AST VGA .cveevvrnercreeeens .. 499

HyperAce 286 (10MHz).........
Everex Auto Switch (EGA)............
Hyperam (AT/EMS/512KB).......... 595

STORAGE SPECIALS

Mountain 40MB Tape Backup....... 690
Seagate 20MB inc Controller......... 425
Seagate 30MB inc Controller......... 435

Seagate 42MB not inc Cont........... 647
Seagate 42MB inc Controller......... 755
CDC 40MB (28mS)....ccoevrirrnrieecens 1255
Hardcard+ 20MB inc Cont........... 1100
Mountain Drivecard SOMB.... ... . 1190
Seagate 20MB not inc Cont ..... ..... 365

Hard Disk Control Card (XT).. ..... 135
Tandon 20MB inc Controller......... 525
Mountain Tape Drives (PS/2) .. . ..
Colorado 44MB Tape Backup........ 599

SOFTWARE

CopyII PC ....
dBase I+ cerasenneene
Clipper Compiler.......coucevvvrivnninnn,
RapidFile.......covrerirernnnes .
Mace Utilities (V. 4.1) ....
Turbo Pascal V4.0.......coouurvvvrrennns 116
Turbo Tutor

Supercom II
Xtree Pro...........

inc
tax

$585
866
295
35
338
299
490
785
1690
58¢
645
28
69¢

Training available B Maintenance contracts available M Rentals available

COMPUTER SHARKY] (03)2419111

52 Claremont Street, South Yarra, 3141 Prices correct at time of printing but subject to change without notice.
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The choice of Unix as the operating system
for workstations has some good technologi-
cal reasons behind it as well as marketing
reasons. First, it is a portable operating sys-
tem that can be ported to any processor that
the workstation manufacturer happens to use
— from the 68020 to the SPARC in Sun’s
case, or to the Xerox-designed Mesa in its
6085 workstation, say — without affecting
applications software compatibility. Second, Unix is well-suited to the
32-bit 68020 architecture used in the majority of workstation designs.
The 680x0 family uses a linear memory-addressing architecture,
regarding memory as a single enormous lump of storage, rather than
the segmented memory-addressing scheme of the Intel 80x86 fami-
ly. This in turn means that a multi-tasking operating system like Unix
does not need to keep track of multiple memory segments when
manipulating concurrent ‘processes’. And third, the lack of memory
management functions in the 680x0 chips means that the operating
system needs to control the context-switching between muiti-tasking
processes — and Unix does that handily.

Of course, the marketing considerations helped too. Unix is par-
ticularly strong in the engineering and academic markets, usually on
DEC hardware, and the workstation makers had a good story to tell if
they could offer Unix compatibility on a single-user machine at sub-
DEC prices. Even now, the main markets for workstations are en-
gineering CAD and academic artificial intelligence research.

The version of Unix used on the Sun 4/110 is a ‘Converged Unix’
called SunOS, which is actually the Berkeley 4.2BSD version with
enhancements from 4.3BSD and the addition of AT&T System V
compatibility in the kernel, libraries and utilities. In most cases the
4.2BSD and System V functions can be combined, but when incom-
patibilities do arise, Sun provides separate System V functions in
separate libraries so that programs can be written compatible with
Berkeley System V, or use functions from both to work with the con-
verged Unix. Now though, Sun and AT&T have jointly announced a
new Unix version, a unification of SunOS and System V, that will in-
clude an Application Binary Interface (ABI) to hook Unix applications
into the operating system. This should work in the same way as the
Application Program Interfaces (APIs) for network operating systems
like Novell's NetWare, which allow developers to write software ad-
hering to the interface and leave the operating system to handle the
low-level technicalities of particular hardware configurations.

Perhaps the ABI will help to standardise the confusing world of
workstation Unix implementation. So far, the differences between the
different flavours of Unix led the workstation originators to adapt,
modify and merge the flavours to produce their own proprietary
operating systems. SunOS is one example; a more extreme one is
Apollo’s Aegis. However, there now seem to be moves towards
standardisation based around AT&T’s Unix System V 3.2, with Apollo
announcing that its new operating system will merge Aegis, 4.3BSD,
and the new System V so that software written for any or all of these
flavours will run simultaneously on the same workstation.

There is no doubt that the next generation of personal computer
hardware will need a flexible and portable 32-bit multi-tasking operat-
ing system that can handle the wide variety of processors, system
architectures, and input and output devices that will be used. And
Unix proponents will say that that is exactly what Unix is. But, for
Unix to succeed in the mass market, it needs to provide assurances
that every Unix application will run on every Unix system, and also
needs a simpler command-iine interface and a standardised
graphics-based front-end to let users handle a Unix system without
ever seeing Unix unless they want to.

The application compatibility seems to be coming, thanks to the im-
proved communication between AT&T and other Unix suppliers
about standards, and the promise of unified versions such as Posix.
But the chances of altering the command-line interface are slim,
given the strength of the Unix hackers’ devotion to ‘grep’, ‘Is’, and the
rest of the cryptic Unix command lexicon, so the graphical user inter-
face is the most important need at present.

Fortunately, there are signs that Unix-based windowing systems
are also heading towards standardisation. The Sun 4/110 comes

with three such systems: Sun’s own SunView, MIT's X-Windows, and
NeWS, an implementation of Adobe’s Display PostScript design. And
Sun is planning a merged system combining NeWS and X-Windows
for launch later this year.

The advantage of NeWS and X-Windows is that they are standards
available to all. Display PostScript, which makes graphics output in-
dependent of the hardware used to display it, is being offered around
the computing business and has already been signed up by Steve
Jobg’ NeXT workstation company as well as by DEC. And X-Win-
dows, originally developed at MIT as part of its Project Athena plan
to network various bit-mapped workstations, is now in revision 11
and is available from just about every workstation manufacturer.

All three windowing systems on the Sun range are so-called
‘client/server’ types rather than kernel-based systems like Apple’s
Macintosh Toolbox. The window manager software runs as just
another Unix process, and other running processes send requests to
the window manager server to get access to the display and input
devices to the hardware. This method is ideal for network use, where
programs running on a remote machine can get access to the win-
dow manager running on another. As far as the user is concerned,
the program is running in a window on the local screen, even though
it may physically be running on a machine a continent away. Doing it
this way means that a user can distribute processing tasks to the
network machines that best run them, for example, with Sun 4/110
systems, mathematics-intensive applications would be best run on a
machine with the Weitek coprocessor set installed. With a
client/server window manager, only one machine in a network would
need to have this set for all other users to be able to run those ap-
plications on it, and display the results on their own screens.

But whatever the networking standard employed, the user interface
on Sun systems resembles the original Xerox PARC windowing tech-
niques more closely than the Macintosh and Microsoft Windows do.
Some of the features are the same, notably the use of overlapping
windows that can be moved and resized at will, and the use of a
‘desktop metaphor’ with icons representing applications and files.
But some are very different.

Taking the standard SunView environment as an example, the
most obvious difference is the way menus are implemented. Instead
of having a menu bar at the top of the screen or in every onscreen
window with pull-down menus attached, SunView implements the
original Xerox scheme of pop-up menus at the mouse pointer posi-
tion. Pressing the right-most of the three mouse buttons pops up a
menu dependent on that mouse position: if the pointer is in a win-
dow, the menu refers to the applications running in that window,
while on the desktop it refers to the system-level tools.

Another feature is what Sun calls ‘walking menus’, where small ar-
rows next to a menu item indicate that sub-menus exist, and select-
ing an arrowed item pops the sub-menu up to the right of its parent.

Interestingly, Apple has implemented this walking menu scheme in
its latest Macintosh system software versions, and there are even
public-domain software packages that implement mouse-position
pop-up menus on the machine. However, with MultiFinder, it looks as
though Apple will not implement this officially.

Other SunView features are more familiar. For example, clicking
and holding down the left mouse button while pointing at a
window’s title bar allows that window to be dragged to a new posi-
tion; and, as with the Macintosh, the re-positioned window remains
empty while the system figures out what information needs to be re-
written to the new position. But closing a window, resizing it or.
zooming it to full-screen size must be done by popping up a control
menu associated with the title bar and choosing the appropriate
command from it; there are no close, zoom, or resizing icons at-
tached to windows. Starting an application from the desxtop is done
either by typing a command into the command-line interface in a
Unix shell window, or by specifying the applications to load
automatically at start-up time. If an application is loaded it can be
reduced to an icon on the desktop, and re-opened into a window by
a single click of the left mouse button.

In general, the SunView system is simple to learn and use, al-
though the use of a three-button mouse is sometimes confusing to

Continued on page 47
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QOne factor above all else, distinguishes the Ipex
range and that's quality and performance.

Quality control starts with the special selection of
quality components. Then, following assembly, each
computer undergoes rigorous testing, including
thermal shock tests in line with NASA procedures.
Unless the computer passes all tests with flying
colours, it'srejected.

Everybody gains. You are assured of the best
possible results and we get to keep our good name.
But our attention to detail does not end there. There
are four categories of service:

1. User level - diagnostic and replacement of
subassemblies. On site maintenance by Honeywell
nationally.

2. Service Centre repairtocomponent level
3. Factory - refurbish and test

4. Hotline - software and hardware interrelated
problems

Finally, Ipex offers a 24 months warranty
compared to the 12 months industry standard.

IPEXCO PUTERS (W’SALE)

IPX 88 Turbo

A 477 -10MHz selectable

A 2floppy drives

A 1backuptape cartridge

A 1harddisk - 20-80 Mb

A 640Kb, Auto Clock

A Serial, Parallel, Game EGA, CGA, Hercules,
Magic Reset, Keylock, etc.

A MSD0S32

A Heavy duty extended keyboard

IPX 286 AT Turbo

A 6 speed - selectable (6-8-10)0 or 1 wait state

A ?floppy drives (1.2Mb, 360K) optional 312"

A 1backuptape cartridge

A ?2hard disk drives - 20-300 Mb

A 640K expand - 11Mb

A 200W Power supply

A Serial, Parallel, EGA, CGA, MDA, Magic
Video, Reset, Keylock, etc.

A MSD0S32

A Heavy duty extended keyboard

IPX 386

A 380386 - 16 MHz

A 2 floppy drives

A 1backuptape cartridge

A 1 hard disk - 30-310Mb

A 2Mb, standard extendable to 16Mb
A Extended keyboard

A 240'W Power supply

A Serial, Paraliel, EGA, MDA, Magic, Reset
A 2320t slots

A 416 bit siots

A ?238bitslots

All ipex computers are assembled and tested
in Australia.

For the dealer of your choice call

VICTORIA (03)5559066
WESTERN AUSTRALIA (09)367 7733
NEW SOUTH WALES (02) 4198577
SOUTH AUSTRALIA (08) 519765
TASMANIA (002) 48 744
AUCKLAND (09) 393026

Sextant236



You are looking at a floppy disk with an infallible memory. So
you will never have to face a disk error, lost document or re-type
ever again.

And because of a decade of experience in digital recording
techniques, and more than 30 years of high-precision magnetic
tape production, it took Denon to make it.

This breakthrough disk type is produced under Denon’s Clean
Production System by fully automated equipment. By such rigid
production control, quality and uniformity are assured for 100%
error or corruption-free performance.

Ultra-fine computer grade magnetic particles coat the disk for
superior  stability and uniform

extremely recording

characteristics, despite changes in temperature and
environmental conditions. Which
serves to eliminate modulation
and output variations.

And Denon have introduced a
special lubrication agent to
reduce wear on hoth your disk
drive, and the disk. To the point
where a 30 million pass/track
durability is achieved.

Such advanced product quality
and design not only eliminates
disk failure. It also makes Denon
floppy disks the perfect choice

for extended use as a data
SPECIALLINER

DENON'S NEW JACKET
JACKET DESIGN COUNTERACTS
DUST AND DEBRIS IN A
WIDE RANGE OF
ENVIRONMENTAL
CONDITIONS. WITH
LUBRICATION AND
CLEANING EFFECTS
IMPROVZD BY SPECIAL

ER.
MAGNETICDISK BACK LIN
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M SERIES 5 INCH. M2D DOUBLE SIDED DENSITY. M2HD DOUBLE SIDED HIGH DENSITY
DOUBLE TRACK. MF SERIES 3.5 INCH. MF2DD DOUBLE SIDED DOUBLE DENSITY
DOUBLE TRACK. MF2HD DOUBLE SIDED HIGH DENSITY DOUBLE TRACK.

storage medium. And guarantees maximum compatibility with any
floppy disk drive on the market.

Even the jacket on Denon disks has heen developed to a newer,
stronger design. With an anti-static charge process which
ensures that dust and debris won’t cling to the disk.

And Denon’s ultimate disk design comes in a range of sizes
and densities for every type of computer application. From
personal to husiness. With every 3}” disk set self contained in a
library storage case. And library cases supplied with every set of

%" disks.

You could be sitting down to superior reading and writing
performance, as well as stable and secure data storage, simply by
contacting your nearest Denon dealer now.

Before your next disk failure.

For further information contact Teac Australia, 106-120
Bay Street, Port Melbourne 3207. Tel: (03) 6461733, Fax:
(03) 646 4776.

DENON 100% CORRUPTION FREE



those used to the single-button control
provided by the Macintosh and now by
Microsoft Windows. But there are things
that Sun could learn from the personal
computer windowing implementations,
notably simple cut-and-paste of text and
graphics between windows, a non-menu-
based window size control, and the ability
to activate a window simply by clicking on
it rather than by selecting an implicit ‘Un-
hide Window’ command from a menu.

And again, the windowing system looks
slow compared with the personal com-
puter competition, particularly when it
comes to updating resized or repositioned
windows. However, SunView scores
heavily over the competition when it
comes to configurability, as anything in the
user inferface can be changed at will.

What the personal computer business
has to learn from windowing environments
like SunView is the method of windowing
applications running over a network with
interprocess communications between
windows, and the superior configuration
options provided as standard. There is no
doubt that client/server windowing sys-
tems running on big, fast bit-mapped
screens on top of a networked multi-task-
ing operating system that may or may not
be Unix, are on the way in the personal
computer market. Peter Jackson

pad and no numeric pad either. But in
use there was little problem, since the
mouse control is extensive and the
Mouse Systems mouse is accurate and
light to the touch.

Indeed, the whole machine feels
powerful and can be used without worry-
ing about memory or storage limits. The
benefits of big RAM capabilities and big
hard disks, combined with a lot of
processor power, become obvious in
true multi-tasking environments.

Conclusion

If you take all the architectural innova-
tions of recent high-power PCs, it soon
becomes clear that Sun has been using
them and improving on them throughout
its history. With the 4/110, however, it
has come closer to producing a machine
that shows a direct lineage from the per-
sonal computer and closes the price gulf
between PCs and workstations. Some of
its electronic features are already in use
in PCs, and others, like enormous RAM
capacities and  extra-high-resolution
mixed colour and monochrome bit-
mapped displays, soon will be.

This type of machine is the future of
personal computing — and the future is
closer than you might think.

Sun is on (02) 436 4699.

[ Atlast 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

1 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

f STATUS ® .. you will have advance access to the latest Public Domain and
User-Supported software programmes before its release to the public! plus hgving

] 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
will teach you all about BASIC
programming in colour!

# 0180 PC-TUTOR  Tutor will teach you
all what you need to know about Your PC
and its DOS!

# 1000 PC-WRITE + Super word
processor, comes in 2 diskettes, this is

part 1, full-featured package with 55000
word dictionary in colour, even support

a Laser printer.

# 1001 PC-WRITE + Part 2 as above.
#0054 SIDE-WRITER [t will allow your
printer to print SIDEWAYS on paper!

a must for lotus users!

#0051 EZ-FORMS  allows you to
generate master forms tailored to your
need. Super for business.

#0028 PC-MUSICIAN  Great

#0172 THE LIBRARY for lotus — 20
Super worksheets for lotus 123, from
Cheque Book balancer. Cash Flow Manager
to New Venture Budget!
# 0197 HARD DISK UTILITIES — Super
collection of Hard disk Utilities from a
utility tells you which files have not been
backed up to the one helps you create sub-
directory no one knows about but you!
#0174 KID’S WORD PROCESSOR —
Excellent word processor written for
Children (and adult too!) in super colour
and sound, features graphic menus and the
lot!
#0175 PC-DRAW # 1 — A must as a part
of your Desktop Publishing Library, it is a
combination of programmes, providing
keyboard, screen drawing, graphics
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 ]
thl; is part 1, it is easier, gaiter MEMBERSHIP programme, if you have a i
and more. . . more powerful. Modem then you need Procomm.
#1004 PC-FILE S Part 2 0";‘5 #0046 PTROOPER A game, in I
as ahove. Super Colour, keep the invading |
# 0130 PERSONAL FINANCE $ aratroopers from landing in your
MANAGER  Good personal cc?untry! P g & i
accounting system. You can keep track #0049 PC-CHESS  Very good Chess l
of all household money matters from game, you can play against the computer |
Cheque account to Investments. or a friend! i
. #0065 AFGHAN-WAR  Good WAR
#0148 PC-TOUCH — Your Computer will  GAME, in colour based on Afghanistan I
be your typing tutor, let you go at your War. I
own pace and keep track of how well you #0157 LANDER  In excellent graphics i
are doing. and colour, can you land a space ship on i
. . a pad without crashing?
#0147 SLIDE — Images can be created, # 0165 SPACEWAR - Arcade game in ]
edited, saved, displayed and printed using colour and graphics, combines the best
the programme. Handy for Disktop features of Asteiods and Startrek with a I
Publisher. few tricks of its own! 1
[J " N N R S S 2 S P S S S N S S S S S A O G e o
i e I want the best! Send me my MEMBERSHIP KIT in FREE-SOFT ]
 NETWORK » plus the following diskettes. (write catalogue # of any FIVE of the above list) i
= At your SPECIALOFFERfOr ... ..viviieee e - ..... — ..... $39 |
Plus, postage & handling . ... ... it $3 I
(if you want more than five diskettes, just add for each extra diskette $10) i
l As per D My Cheque D Bankcard D Visa D MasterCard D Am. Express l
fCardNo...... .. Exp.Date....... . ...... ...... ... ... |
| Signature ....... ... Name................... .. .......... =
= Address. ... Sub.. . ]
fsStae........ ... Postcode..................... Phone. ....... ... .... |
’ L) I
{ Post to . . . (No stamps Needed) . . . FREE POST No. (1), «.+ FREE-SOFT ]
Or by using our 24 hrs, FREE-SOFT: International, as INTERNATIONAL
| 7 days a week, P.O. Box 39, Ligrary 1
HOTLINE (03) 859 4697 NORTH BALWYN, VIC. 3104. l
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Following hot on the heels of Hewlett-Packard’s announcement of its
Deskjet bubble jet printer, is the BJ-130 from Canon. Expected to be
available next month, it offers in excess of 300 dots-per-inch for less than
$2000. This new technology is set to compete heavily with laser printers, as

The Canon BJ-130 Bubble Jet Printer is
a remarkable machine giving laser
printer quality for the price of a good 24-
pin dot matrix. The basic technology is

Simon Jones explains.

not new. Printers that fire jets of ink onto
the paper have been around for a few
years, but this is the first one to give
such high-quality output.

In this review, however, as well as con-
sidering the quality, 1 was looking for
ease of use, useful features, speed, and
how easy the printer is to set up, all from
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the point of view of a person who uses a
PC for business. To carry out the review
| used an IBM PC compatible running
WordPerfect 4.2.

To show how good the image from a
BJ-130 is, compare it with an ordinary
impact dot matrix printer. On a 9-pin
printer the pins are arranged in one
column of nine. A 24-pin printer has two
columns of 12 pins each in the same
space, which gives a much better quality
output. The BJ-130 has one column of
48 nozzles giving print of such high
quality that it is almost indistinguishable
from that of a daisywheel printer. The
highest graphics resolution obtainable
on the BJ-130 is an impressive 360 dots
per inch: most laser printers under
$10,000 can manage only 300 dpi.

Most ink-jet printers use piezoelectric
crystals to squirt the ink onto the paper.
These crystals expand and contract
when an electric current is applied to
them, and this movement is used to
squeeze ink onto the paper. Unfor-
tunately, the crystals have to be a
reasonable size in order to do their job.
This limits the size of the print head
and the packing density of the print
nozzles.

However, a happy accident in Canon’s
Japanese laboratory in 1979 showed a
way to create a print head with no
moving parts.

The BJ-130 is called a bubble jet
printer because bubbles of ink vapour
are used to force liquid ink out of the
print head. Each of the 48 nozzles has a
heating element built into the nozzle
wall. When the element is turned on, the
ink touching it boils momentarily, making
bubbles. These bubbles force a drop of
ink to be fired out of the open end of the
nozzle. The heating element is then
turned off and the surrounding ink cools
the vapour in the bubble, making it col-
lapse, drawing fresh ink into the nozzle.
As the print head moves across the
paper, the heating elements are fired in
sequence to form the letters or graphics
required.

The bubble jet print head is cheap and
simple to make as it has no moving
parts. This also means that it can be
smaller, giving more closely-packed noz-
Zles and better print quality. One of its
biggest advantages is that it is very
quiet. The only noise it makes is the
movement, of the paper and the print
head. - _ ‘

There is one distinct disadvantage,
though: you cannot produce carbon
copies. If you need two or three copies
of a document, you must either print it
once and photocopy it or print it two or
three times. Luckily, the BJ-130 is quite
quick. Canon quotes 110 cps in High

Courier 10cpi

abcdefghi jklmnopgrstuvwxyz
ABCDEFGHIJKLMNOPQRSTUVWXYZ
1234567890 " #!"{s3"&*x()}[]@

Orator 10cpi

abcdefghijklmnoparstuvwxyz
ABCDEFGHIJKLMNOPQRSTUVWXYZ
12345678907 #!1"{$% &x()}[]@

Gothic 10cpi

abcdefghijkIimnopgrstuvwxyz
ABCDEFGHI JKLMNOPQRSTUVWXYZ
1234567890 #!"{$% &% ()1} []0

Courier is the resident font on the BJ-130; while Orator and Gothic will be available
as plug-in cartridges. Canon also plans to make a number of extra fonts available in

the near future

Courier 10cpi

abcdefghi jklmnopgrstuvwxyez
ABCDEFGHI JKLMNOPQRSTUVWXYZ
1234567890 #!"{s%"&*x()}[]@

Orator 10cpi

abcdefghijklmnopgrstuvwxyz
ABCDEFGHIJKLMNOPQRSTUVWXYZ
12345678907 #!"{$% " &x()}[ 1@

Gothic t0cpi

abcdefghijkIimnopgrstuvwxyz
ABCDEFGHI JKLMNOPQRSTUVWXYZ
12345678907 #!"{%$% &% ()}[]@

An escape code enables the BJ-130 to print different shades of gray tint behind text,

potentially very useful for desktop publishing

Quality (HQ) mode and 220 cps in High
Speed (HS) mode.

The BJ-130 is a wide-carriage printer
taking paper up to 16 inches wide. It
comes with a cut-sheet feeder as stand-
ard; tractor feed is an optional extra.

Having a wide carriage means that this

printer can take A4 paper both
lengthways and sideways. The sheet-
feed hopper can take about 100 sheets
of 80 grams per square inch (gsm)
paper. Ordinary photocopying paper
works fine. The manual recommends
using plain bond paper of between 52
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Unfortunately, bubble jet technology is no better at printing solid black than most dot
matrix printers, suffering the same characteristic ‘streaky’ gray lines

Courier 10cpi x2

abcdefghi jklmnopgrstuv
ABCDEFGHIJKLMNOPQRSTUV
12345678907 #!"{$3 &* ()

Courier 10c
abcdefghi jk
ABCDEFGHIJK
1234567890~

e

Using the expand button or escape codes it is possible to increase the size of type
by two, four or six times. However, no attempt is made to srooth curves

and 81 gsm, which may lead you to think
that using thicker paper or paper with a
fancy surface may cause problems. In
fact, | had no trouble at all using 100
gsm laid paper. (Laid paper has a rough
surface and is often used for letterhead
notepaper for business.)

One font, Courier, is supplied as stand-
ard and there are two slots for optional
font cartridges under a flap on the front. |
was supplied with three font cartridges to
try: Orator, Gothic and Gothic Outline.
Although there are only two slots, you
can have three extra fonts in the
machine at once. There is a simple way
to copy one font cartridge into the
printer’s RAM and then replace that
cartridge with another one, thus giving
you four different fonts to work with. The
printer's RAM is volatile, however, and
will lose its contents when the printer is
switched off.

All fonts can be printed at 10, 12 and
17 cpi and can be proportionally
spaced. You cannot use the term NLQ
(Near Letter Quality) to describe the
output of this printer because even
when it prints at its fastest speed, it
produces perfectly-formed letters. The
only difference between HQ and HS
modes is that the print is darker in HQ
mode. There is no special draft-quality
font. The high speed option merely
prints characters as an 18x48 matrix
rather than the high-quality 36x48
matrix. This is done by moving the print
head twice as fast across the paper
and printing only every other column of
dots. Both fonts and pitches (character
counts) can be selected from the con-
trol panel, as can other features.

The control panel consists of seven
‘buttons’ and 14 LED indicators (the but-
tons are really just coloured areas on the
smooth plastic surface). The switch
mechanisms are underneath and give a
little click when you press the buttons.
One of the buttons is marked SHIFT and
this changes the function of the other
buttons. Thus the MODE button, which
switches between HS and HQ modes,
becomes, when the SHIFT button is on,
the FONT button and chooses between
the built-in font, the two font cartridge
slots and the font RAM.

The REVERSE button makes the
printer print white letters on a black
background, and the SHADING button
gives a pale gray wash under the letters.
Both these facilities can, hcwever, leave
plain white spaces between the lines of

rint. This can be cured by printing at
gight lines per inch rather than tive more
usual si b_ enclosing the prir in brv
characiers.

The EXPAND nutton allows you to ex-
pand the print '~ two, feur or six times
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No, he’s not a genius, but
he’s brilliant at spotting great.
value. Like many of us, he’s
realized that a personal
computer is invaluable, yet

..and the
experts
agree
with his
choice.

Australian Personal Computer
have now proved what our
customers have known for years
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Most routine operations such as changing ink cartridges, setting the DIP switches
and installing new fonts can be accessed via a fold-down panel

its original size, horizontally and verti-
cally (that is, four, 16 or 36 times the
area). The characters are still made
from a 36x48 matrix so expanding them
to more than twice their size does tend
to show jagged edges. However, that
apart, it is still a useful facility for
producing signs and large labels quick-
ly and cheaply.

There is a button marked CLEANING
which will remove paper particles and
dust which may have accumulated on
the print head. You need to use this fea-
ture only if the printout has missing dots
or the printer hasn't been used for some
time.

There are LED indicators for most
things on the control panel, including
INK. One ink cartridge should last for
about one miilion characters of HQ print
— approximately 800 pages. Once the
INK indicator lights up, you can only print
about 10 lines more before you have to
change the cartridge. Changing the
cartridge is a very simple job, much
easier than changing a ribbon on a
daisywhee! or dot matrix printer. But,
clearly, it always pays to have a space
cartridge handy. Cannon has no pricing
details as this issue went to press, but
our estimate is that they will sell for
around $30.

Setting up the printer is quite simple.
You clip one plastic panel into place to
form a paper rest for the sheet feeder,
two metal guides clip onto the front for
some unknown, possibly decorative,
purpose, and that's it. Loading paper is
simply a matter of putting some in the
sheetfeed hopper. The ink cartridge and
font cartridges slide easily into place and
the parallel interface cable plugs in the
back.

Unfortunately, Canon could not supply
me with the DIP switch setting informa-

tion. There are two banks of 10 DIP
switches under the front flap, which con-
trol the default settings for MODE and
FONT, paper length, and so on. This
vital information will be contained in the
manual when the printer becomes avail-
able.

Many word-processing packages now
have drivers for 24-pin printers and, as
this printer emulates a 24-pin printer, you
should be able to get it to work with your
WP package without too much difficulty.
| use WordPerfect for all my word
processing, and it incorporates a utility
which allows you to create your own
printer driver routines as well as modify
existing printer drivers.

To use the PRINTER utility you must
have full details of the control codes the
printer responds to. As the manuals for
the BJ-130 were not ready when | was
testing the printer, | could not construct
a full printer driver for it.

It did respond to the driver routine for
the IBM Quietwriter but, as the
Quietwriter has only one font, | was

Maximum Thickness
Maximum Line Length
Ink Cartridge

Life

Cost

Number of Fonts

Serial Interface

Tractor Feed
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Price N/A (but expected to be under $2000)
Dimensions

Height 122 mm

Width 610 mm

Depth 347 mm

Weight 11 kg

Paper

Minimum Width 4 inches

Maximum Width 16 inches

1 sheet (<=0.2 mm)

272 chars at 20 cpi

1 Million HQ chars
N/A (but expected to be approximately $30)

Standard 1
Optional Extras 4

Cost N/A
Quoted Speeds

High Speed 10 cpi 220 cps
High Quality 10 cpi 110 cps
Input Buffer 32k
Sheet Feeder Standard

Optinnal (#50)
Optionai (#40)
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Add:On PS/2 Potential

ATD unleashes the power of your PS/2 system!
PS/2 Product Selection Chart

Are you a PS/2 owner who . . .
wants the most performance for your
investment?
wants to capitalize on built-in features?

Then you need ATD . . .

B the fastest growing American add-on board
manufacturer.
with the largest family of PS/2 enhancement
products available.

More than any other add-in board
manufacturer, ATD gives you . ..
B innovative products for maximum PS/2
performance.
B the broadest PS/2 product line.
high quality and reliability.
toll-free 800 lines for technical support.
M - standard five-year warranty.

Distributors Welcome
If you're interested in distributing high-quality,

advanced products, contact the International Vice

President of Sales.

PRODUCT FEATURES P32 MODEL
25130 50 60| 80
Memory EMS Memory | | | |
1/0 Parallel and Two Serial Ports
/O (Game) Game, Parallel and Serial Ports
Multifunction Extended Memory, Simulated EMS Memory, n n
Parallel and Serial Ports
Internal (1200/2400 baud) | | n n n n
Modems
External (1200/2400 baud) | | | | [ ] n n
. Format Converter | | [ ] | [ |
Connectivity B _
ZuckerLINK [ | [ | [ | [ |
) . 320 x 240 Resolution n | | n
Electronic Imaging
640 x 480 Resolution / ] [ | | |

IBM, PS/2, and NETBIOS are registered tredemarks of International Business Machines Corp.

ATD is a registered trademark of Advanced Transducer Devices, Inc.

Advanced Transducer Devices, Inc.
235 Santa Ana Court, Sunnyvale, CA 94086
408-720-1942 Fax: 408-733-0150 Telex: 330084



At Cartel we offer you a wide range of desktop and portable computers
Now with FREE SOFTWARE — Our Datamini computers are now
supplied with complimentary COMPANION WORD Software package

which includes a Word Processor, Form, Print, Screen and Music

Processors.

DATAMINI - AT -
COMPACT DESKTOP

A super-fast Turbo system offering multi-
tasking and multi-user. Runs any
industrial off-the-shelf software, 0S/2,
PC-DOS, XENIX etc.

16-24 Bit 80286 micro-processor
(10MHz.)

640 KByte RAM, Licensed Phoenix BIOS.
Choice of Colour graphics or Hercules
graphics card.

Serial and Parallel ports.

1% 1.2 MByte Teac floppy drive.

Priced at szzso

(floor stand
version $2490)
with GW Basic add $140.

tower cabinet

DATAMINI - XT -
COMPACT DESKTOP

An extremely versatile system.

8088-1 16 BIT micro-processor
(10MHz.), 4 layer main board.

640 KByte RAM, Licensed Phoenix BIOS.
Choice of Colour graphics or Hercules
graphics card.

Serial, parallel and game ports, battery
backed up clock and calendar.

2 X 360 KByte Teac floppy drives.

Pt §1570

All prices are inclusive of
sales tax.

THE DATAMINI 386 s

Our new generation professional desktop computer is here. This 20MHz. computer with
a starting point of 2MB. of RAM offers diversity and variety of uses only availabﬁ: in the
past to mini and mainframe users. .

With UNIX or XENIX operating system the versatile Datamini 386 becomes a true multi-
tasking and multi user desktop.

In addition, users can utilize a broad range of operating environments including 05/2,
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.

OTHER PRODUCTS
AVAILABLE

Call for super discount prices on:
THOMSON & DMC Monitors
STAR & BROTHER Prirters
TANDON & RODIME Hard Drives
SENDATA Modems

PRISMA DISPLAY CARDS:

PEGA 115, EGAMAX 480,

EGAMAX 860

Our full 12 months Warranty is covered
nationally by Datacraft Services Pry. Lid
— a member of the Datacraft Group.

— Priced 2t $ 4990 il 1xx
CPC/XT TURBO CPC/AT TURBO
DESKTOP DESKTOP
8088-2 16 BIT micro-processor (8MHz.) 16-24 Bit 80286 micro-processor
640 KByte RAM, Licensed BIOS. (10MHz.)

Choice of Colour graphics or Hercules
graphics card.

Serial, parallel and games ports, battery
backed up clock and calendar.

2 X 360 KByte floppy drives.

Priced at $ll95

(8088-1 10 MHz Turbo $1250)

THIS
MONTH’S -
SPECIALS!!!

MiniScribe 40 Mb
Hard drive
$620
Datamini CRT
portable AT .

$2490 iy

640 KByte RAM, Licensed BIOS.
Choice of Colour graphics or Hercules
graphics card.

Serial and Parallel ports.

1x 1.2 MByte floppy drive.

Priced at $l99ﬁ

Dealer
enquiries
welcome

CARTEL
PERSCGNAL
+ OMPUTERS

823 Glenhuntly Rd., Caulflel! South 3162 Tel: (13 .23 0006 Fax: (03) 528 5360



restricted in the number of facilities |
could use. Canon says that the BJ-130
will emulate an IBM Proprinter and an
NEC Pinwriter if you set the DIP
switches correctly.

The Canon BJ-130 is completely silent
when idle, and is so quiet in use that
when | first used it | thought there was
something wrong with it. Canon quotes
the noise level as being under 48dBa,
roughly half as loud as a conventional
dot matrix printer. There is a quiet whine
as the print head moves across the
paper and small clunks as the paper
moves through the printer. When you
first turn the printer on, when software
sends it a reset code, or, about 20
seconds after it has finished printing, the
printer makes a strange whirring noise.
This is the sound of the print head being
capped or uncapped. The print head
must be kept capped when it's not in
use.

The print head lives, when it's not
printing, hidden away at the lefthand
side of the printer and, unlike impact
dot matrix printers, there is no flap or
cover giving easy access to it. This is
not, however, a problem as there is no
ribbon to change.

Documentation

The lack of a finished manual caused
some problems when | was trying to
write the review, but, from what | did see
of it, it is fairly well-written with ciear ex-
planations and diagrams. It comes in two
parts. The first part is a User Guide
which contains details of setting up and
operation, including how to load the
paper and change the ink. The second
part.is the Programmer’s Guide which
lists all the control codes, and is vital to
those who need to write their own printer
driver routines. The Programmer’s Guide
wasn't available at the time of writing,
but if it's as clear as the User Guide, it
should be OK.

Conclusion

All in all | was impressed with the Canon
BJ-130. It is a nice machine to work with
and blissfully quiet — and should be
available next month.

If you can forgive the lack of carbon
copies, it is a good machine for those
who want high-quality printing at a
reasonable price. It is certainly cheaper
than a laser printer, faster than a daisy-
wheel and quieter than a dot matrix. I'd
buy one.

Canon ison (03) 200 € Jt).

KOOKABURRA COMPUTERS

NETCOMM MODEMS MONITOR
Modem 3 + 12 ... $285 Tiko EGA with EGA Card............... $999
Smart 21/23 SA.......... ....$479 Tatung EGA with EGA Card............$998
Smart 1200 SA............ $635 ADI PX22 EGA with card.......... ...$999
Smarnt 2400 SA............ $810 ADIE12" MONO........oocoenne ...$188
Smart 123 SA....... $855 ADI 14" MONO.....cc.ovmriiivenrars ....$239
Smart 1234 SA..... $1035 Tatung 12" dualscan mono..... ..$189
in Modem............ ....$345 Tatung 14" dualscan mona..... ....$249
In Modem 123..... ....$670 Nec MultisyncC L. $999
in Modem 1234.... ....$860
in Modem 1200.... ..$510 PRINTERS
in tdodem 2400....... $730
Automodem 12/12...... $545 21000.... - oeceeereer e call
Automodem 123......... $695 g:: :)L(:(())OO """""""" call
s840 | SN0
futomodem 1234..... SUBT NSt call
Automodem 21/23................. ...$415 Star NXAS. e call
Automodem 24/24 . ........ ....$740 Star NB 2810, oooroererrreeeevorenn call
Modem Bit Blitzer 123E.................. $480 Star NB 2815, call
Fujitsu DX2400.. ....$950
LASERS Fujitsu DX2300........ccovemmrrmrirnnes $740
Fujitsu DL3400.......ccoivvmmrcricreccons $1290
ULTRA LASER............. $3550 Fujitsu DL2400.......ccooveriercncnciin $1440
OKILASER. ... $3599 Fujitsu DL2600........ccvecomereecrsenninn $1950
Otympia NP30......coccoonees 2360
RIVFE Citoh A10-30 Daisywheel. ....$370
D S Comx PL-80 plotter.............. ...$450
itoh Color thermal printer............ $300
Seagate 20MG with cont......c.......... $499 Cito P
Seagate 30MG with cont.......cc........ $570
Seagate 30MG V/Coil........ccooevnrenene $950 PERIPHERALS
Miniscribe 20MB with cont.............. $660 o
Miniscribe 30MB with cont............. $710 Monographic print card................
Miniscribe 44MB V/Cail............... $1,260 Egacard. ...
Miniscribe 42MG 40m/sec Cont....$340 Colour graphic card..............ccoeen.
Fujitshu 30MB V/Coil Hardcard...$1,119 Witty mouse .

Teac 360K drive.......cccccoooeiivcrcnnn.
Teac 1.2MB drive...........
3.5inch internal drive....
3.5inch external drive.....................

Microsoft mouse COMP............cee.e.
IBM compatible joystick
Printer card.............ccoovinne

Serial card for XT.......ocoovivirinnn

IMAGINEERING COMPUTER FAMILY

WE WONT BE BEATEN ON IMAGINEERING COMPUTERS

| IMAGINEERING ULTRA XT COMPUTER |

[TIMAGINEERING ULTRA AT COMPUTER |

This unit consists of:
MS-DOS 3.3

GW BASIC

640K RAM

CLOCK CALENDAR
SERIAL PORT

PARRALEL PORT

GAMES PORT
TACTILEAED KEYBOARD
360K FLOPPY DRIVE
47710 MHZ CPU (8088-1)
10 BLANK DISKS

PUBLIC DOMAIN SOFTWARE

Configurations available include
@ A: Dual diskdrives monochrome scieen $1685

@ B: 20 MB harddisk monochrome screen $1999

@ C: 20 MB harddisk EGA screen $2800
@ D: 20 MB harddisk color scresn $2400
® E:20MB harddisk mono star NX1000 $2500

KOOKABURRA COMPUTERS

This unit consists of:

MS-DOS 33

GW BASIC

1 MEGABITE OF RAM

CLOCK CALENDAR

SERIAL PORT

PARRALEL PORT

GAMES PORT

EXTENDED TACTILEALED KEYBOARD
FOO/HDD CONTROLLER CARD
1.2MB FLOPPY DRIVE

6/10 MHZ CPU (80286-1)
PUBLIC DOMAIN SOFTWARE

Configurations available include
@ A 20 MB harddisk monochrome screen $2950
@ B: 40 MB harddisk monochiome screen $3299
@ C: 20 MB harddisk EGA screen $399Y

A .
e -~
L

8 CURLEWIS STREET BONDI, 2026
TEL: (02) 365-0706 FAX: 365-0366

FREE FREIGHT F 3R PURCHASES OVER $1000 or UNDER 3KG

FREE HOTLINE SUiF PORT
ALL PRICES INCLUDE TAX

ALL PRICES CORRECT AT TIME OF PRINTING HOWEVER ARE SUBJECT TO CHANGE
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When you need to know
keep a PSION handy

HITACHI HL-300
- EXCLUSIVE TO BLUE CHIP

HITACHI HL-300, the personal computer that's truly
portable, 512K memory, twin built-in disk drives, easy-
to-view 11" STN (Super-Twisted Nematic) LCD screen,
detachable keyboard, modem interface....

The go anywhere communicator from

- HITACHI $1695

PSION the world's smallest Lotus 1-2-3*
compatible is a new dimension of personal
computer. Packed with up to 320K of memory
the PSION easily carries an enormous capacity
for information in the field. Built-in programs for
extensive diary database and a sophisticated
i Ty, calculator are complemented by plug-in

' T peripherals including modem interface.

[ *Lotus 1-2-3 is the registered trademark of Lotus Development Corporation.

$499

RINGWOOD: 8 Railway P1. (03) 870 2243. ST. KILDA: 106 St Kilda Rd. (03) 534 9437.
CARLTON: 109 Drummond St. (03) 663 7764 DANDENONG: 92 Thomas St (03) 794 0966.
WOOLLONGONG: Cnr. Crown & Railway Pde. {042) 26 3200. CANBERRA: 30 Lyell St
Fyshwick (062) 80 7833. SURRY HILLS: 90 Foveaux St. (02) 281 1044. PARRAMATTA:
463a Church St. (02) 683 1599. CROWS NEST: 272 Pacific Hwy.(02) 436 3655.




Low-priced, turbo-charged rivals gave Microsoft good reason
to update its C compiler. Adam Denning looks at Version 5 ana

If you develop software for the IBM PC,
AT and/or PS/2 families and their clones,
the chances are you'll program some of
your applications in C. More and more
software houses are starting to use C for
all development. This has meant a flood
of compilers, third-party libraries and
general add-on goodies for the profes-
sional C programmer, with a bewildering
array of choices across a vast range of
prices.

The ‘which to use?’ question has been
examined in aimost every technical com-
puter publication in the world, but the
answer is always out of date in a couple

Pile kdit View Search fun [hebug! Calls

Delete All Watch

irace On

Toggle ' reakpoint

D lete Last Watch Shift+F2

Screen Swapping On: o

lear All Breakpoints

its companion, Quick C.

of months. One of the reasons for this is
that just when we all think the market is
stabilising, one or two companies
release revolutionary products which
stun the programming world into over-
night changes of loyalty.

The initial launch of Microsoft C (ver-
sion 3.00) was one such event. Then
Microsoft itself was hit by Borland’s
Turbo C which, with Borland's advertis-
ing skills behind it, quickly became
popular. It offers an integrated environ-
ment for editing, compiling, linking and
debugging programs, as well as provid-
ing an extensive library of standard DOS

pile” - Seareh hun

Jource
> Haxed
ftssembly

(utput F4
F9 '

The Microsoft Quick C integrated environment offers an excel-
lent prototyping tool before committing a program to the full-
blown C compiler. Quick C can compile either directly into

memory or to an object file

and PC-specific functions. Turbo C is
also, of course, very cheap.
Immediately before this, Microsoft
launched version 4.00 of its compiler,
which offered (basically) greater op-
timisation and the truly revolutionary
(which is, after all, an over-used word!)
CodeView debugger. CodeView makes
the C programmer’s life much easier
than it ever was before. Not just sym-
bolic debugging, but source-level debug-
ging with full expression evaluation, vari-
able alteration, windowing and
watch/tracepoints. A joy to use.

Then a company called Zorland

Wateh: Uptions. lan wa'e Calls tie]

CodeView, the run-time debugger supplied with Microsoft C,
* can be used with later versions of Microsoft Basic, Pascal and
Assembler. CodeView output can be viewed on a second

screen while watching your program output on the main screen
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BEST
PRICES
IN

AUSTRALIA’S NO. 1 cﬁLl{?J.SrVFI‘EA vlfc!ret

LETYOU DOWN.

170A Riley St., DARLINGHURST NSW 2010
NATIONAL SALES SERVICE & DELIVERY (all prices include sales tax and subject to change without notice)

CALL: 02 - 331-7474 o= FAX: 02 - 331-7499

1. All prices include sales tax.
NEC MULTISYNCH $929 ) A"‘;mdu oo ot i SEAGATE 20MB
. C urceatr 0 480
NEC MULTISYNC I $1 150 Australian Distributor. $
3. Guaranteed service, support and price.
NEC POWERMATES o HYPERACE 286 10 MHz
CALLS 4. $1,200 Free bundled software with PC’s. $648
LOTUS 1-2-3 V2.01 TURBO PASCAL 4.0 WORD PERFECT V4.2
$590 $134 $449
SYMPHONY V1.2 MS WORD V4.0 MULTIMATE ADVII
$849 $625 $649
Q8AVer2.0 $490 | Automodem 123 $695
| LOTUSSOFTWARE | e — 5228 | Adamodem i 3605 || DISK DRIVES |
SymphonyV12 .. .. ... $849 Ru;f Silver : ?90 Seagate 20Mb $480
Lowus 123 . T 8590 | SR S \ GENERAL HARDWARE I hsfe‘-ga‘%‘*%ﬁ”ﬁb‘v* AAAAA o S54D
""""""""""""""""""""""" . Call iniscri oice Coil ..... $1195
Freelance PIUS v 3645 Soitarm PG ' S4s5 | IMelAboveBoard FC .. 8545 | Miniscribe 71Mb Voice Coil ~ §1795
ther §Call | Jingine ; "$645 ’ Control Data 182Mb ESDI $3450
Tt Basic 134 AST Rampage 512AT .. .. $675 TAPE BACKUP UNITS
| MICROSOFTPRODUCTS | | Timeling w00 e AT ok .. 950 | Archive 60MbExL. . sus0
Turbo Basic ................ . Hyperace 286 PIUs .................. $648 | Alloy4OMbint. ...
Chart $420 | Turbo C Hyperace 286 Super Plus g880 | Cipher 6OMbExt. ..... .
C Compiler ... . .. ...... $675 | TurboPascal4.0 ...... Intel 8087 $245
Excel . .. .+ e .. $745 | Turbo Power Extender Intel 8087-2 ..... $340 MONITORS I
MOUSE ...ovvvieitieiete e seeeeie e $Call | VP Planner ........... . Intel 80287-6 ... $365
Multiplan ..o $300 | Wordperfect4.2 ... intel 80287-8 . .. $550 | ADI-DM 14 ...cccoooiiviiiiinnan, $240
Project .....ccoovvimvinineiininnnns $610 | Wordstar 4.0 . Intel 80287-10 L. $650 | Thomson TTL 12" ...ccooveeereneen. $230
Quickbasic 4.0 ........c.cceveeininn $135 | XTree Intel 80287-16 ......occviivrivis $Call | TVMMD-7EGA .. .. .. . $880
RBase SystemV .. ... ... $990 Qubie 6 Pak Pius 384K ............ $349 [ TYMMD-11 o $Call
Word 4.0 .o $625 r NETCOMM MODEMS 1 Everex 800x 600 .. . $360 [ NecMUllisynC .......ccooovvrrerne. $929
PC Inmodem $345 ngasDF;?Sx?K . 2%2(5) Neo Mulisyne - %o
r GENERAL SOFTWARE I Inmodem 123 . $660 | western Digital RLL Cont. ........ $190 | PRINTERS
Ability Plus gm:gzq}ggi?/\ e gigg Monographics Card $120
pres At Sman2i23SA .. . TS | LASERS | Epson LX800 $429
Autosketch ....... SMart 123 SA .........ccrvrrrnenn $860 Epson FX800 $650
Carbon Copy ... Smart 1234 SA ... HP Series I Epson FX1000 $870
glépapszrl(liitimpller ........ g%‘lg Automodem 21/23 . . Ultra Laser Epson E§?880 .......................... $820
DBXL. ST T 8190 Aufomodem 24/24 .. .. .. ... $745 | Epson GQ 3500 .. Egzgg FRA00 e $;8gg
Easy Extra .. ... .. . %?8 Epson LQ1050 .. %1360
Fox Bage Piis " " o) 58282 530200 L glggg
Framework Il .... $875 UI_TRA 286 AT Fuii T
Harvard Graphics. . .. 8525 Fﬂlﬂiﬁ BtSéSS R $$1<1:g(n)|
Harvard PngéechMgr n .. gézg 1 MB RAM ETC Nec P7 . $1060
Multimate Adv It ... NECP6 ..o
Ngrtga/\d\(anced --------------------- $205 CALL NOW FOR OPENING SPECIAL! Toeschiig P321SL ..o, 2233
Norton Utfes ... . 130 PLUS FREE PERFECT SOFTWARE! Toshiba PastS. 1170
e e 0S
Efgggoxg%ﬂ . $$%$(|)| RRP $12OO 2777 Star ]FSII Range $§8§ﬂ
si
,,ﬁ
IMAGINEERING ULTRA TURBO XT TOSHIBA COMPUTEERR
4.77/10MHz, 640K, Ser, Par, 1 Year Warranty, MS DOS 3.2 Cali for abso!itely Australia’s best prices
B e eeraon o on all the Laptops & Printers
B 20MbHD, 360K FDD, mono screen . .
C 20MbHD, 360K FDD, color screen e e e e e $2340 .
D 20MbHD, 360K FDD, EGAscreen ... ... e $2720 1 T-HOO F T1200 ‘_ T31 00 ’ T3200 l T5100 ‘
CALL FOR ANY PRODUCTS NOT LISTED "




EPSON

Computers

* PCe- 477/10 MHz e AX - 6/8/10 MHz

* AX2 - 8/10MHz * Mono & EGA Systems
Printers

o | X-800  FX-800 » FX-1000 * £X-800

o EX-1000 « LQ-500 » LQ-850 ¢ LQ-1050
o LQ-2500 + * GQ-3500

TOSHIBA

Computers

* T1000 s T1100 + © T1200 ® T2100 » T3100
« T3200 « T5100 ¢ T5200

Printers

o P321SL « P341SL » P351SX ¢ Pagelaser 12

KAYPRO

Computers

*» PC XL - DFD 512k BugBd ¢ PC - DFD
640 k EGAW/Cd » PC30 - 30M Hard disk
* 286i — 20 M, 40 M or more » 386i — 20 M,
40 M or more * Made in the USA

ULTRA

Computers, Laser

o Uitra Turbo XT 10 MHz » Ultra AT 1I0MHz 0’
wait » Mono/CGA/EGA Systems ¢ 20 M/

30 M/40 M/70 M Disks e Ultra Laser Printer

AST

Computers, Laser

* AST Premium 286 * AST Premium 386
* Mono & EGA Systems ¢ AST Postscript
Laser » Full range of Add on boards

WYSE

Computers

Wyse » 2108 at 8 MHz ® Mono/EGA Systems
* 20M 30 M 40M 70M 80 M Wyse * 2112 AT
12.5MHz » Mono/EGA Systems ¢ 30M 40M
70M 80M Wyse ¢ 2214 AT 12.5 MHz ¢« Mono/
EGA Systems « 30M 40M 70M 80 M 130 M
Wyse ¢ 3216 AT 16 MHz ¢ Mono/EGA
Systems ® 30M 40M 70M 80M 120M
Wyse Terminals

Fuli range of terminals

OLIVETTI

Computers

s M240 XT 10 MHz — Mono/EGA Systems
20M, 40M ¢ M280 at 10 MHz - Mono/EGA
Systems - 20M, 40 M e M380 386 12.5MHz
Mono/EGA 40M,70M = New Range
0S/2 Machines

LASER
PRINTERS

¢ Kyocera F1010 * Kyocera F2010 » Ultra
Laser » AST Postscript « Epson GQ3500
» Toshiba PGLASER 12 « HP Laserjet Il +

ONITORS

e NEC Multisynch 1 & If « ADI-DM12"/DM14"
G/A » ADI-DM1502/DM22 C/EGA  TVM-
MD7 EGA » TVM-MD11 Multiscan » Taxan
650 EGA » Taxan 770 + VGA ¢ Thomson
Full range ® Wyse - Full range » E1Z0 8060 S
Flexiscan

INTEL

e 8087 « 8087-1 ¢ 8087-2 « 80287 « 80287-8
* 80287-10 » 80387 * Above board PC/XT
* Above board AT * inboard 386 PC

ADD-ON
BOARDS

AST
« Rampage XT » Rampage AT  Sixpak plus
¢ 5251/11 comms plus many more

INTEL
« Above board PC/XT » Above board AT
* Inboard 386/PC

HYPERACE
* Hyperace 286 plus * Hyperace 286 super +
¢ Hyperformance plus many more

TAPE BACK
UPS

Alloy
* 40 M/60 Internal

Archive
e 40 M/B0M ¢ Internal/External

Cipher
* 25 M/60 M External

Mountain
o 40 M/60 M/125 M » External/internal

Colorado
» 44 M/60 M/125 M

Everex

Internal/External

HARD DISKS

Seagate
* 20M,30M,40M ¢ RLL/V.coil

Control Data
e 40M, 70 M/V.coils
Miniscribe

* 20 M, 30 M, 40 M/V.coil

- FTWARE GIGANTIC DISCOUNTS ON THE WIDEST RANGE

Wordperfect 4.2 $449
Wordstar 2000 Plus $180
Multimate Adv. i $649
D'base Il Plus $775
DBXL $190
Reflex $180
Byline $350
Freelance Plus $645

Framework i $875
Lotus HAL $195
Above Disc $175
First Choire $190
Turbo Fascci 4 $134

urao C alse Basic $134
Que ttro $239
iHarvard Graphics $525

PLUS MANY MORE SPECIALS
GIGANTIC DISCOUNTS ON

Microsoft - Full Range

Lotus - Full Range

Ashton Tate Full Range

Nortons  Full Range

Spreadsheets, Databases, Wordprocessors,
Integrated, Communications, Graphics,
Utilities, Project Management.

FOR PRODUCTS (OS/2 & PS/2

NOT LISTED SOFTWARE,
PLEASE CALL EQUIPMENT &
(02) 3317474 PERIPHERALS



launched its own C compiler, at the low
price of $99. Not surprisingly, it captured
a lot of the amateur market as well as a
fair chunk of the professional market.
When Zorland released Version 2.00 of
this system, sales rocketed because the
price didn’t go up but the speed and
functionality did — a lot.

Microsoft, due to the sheer profes-
sionalism of its version 4.00 compiler,
has never lost out, but it knows when it
has to do something. So it came up with
Microsoft C Version 5.00 and Quick C.

The easiest way to describe the new
compiler is to say that everything Ver-
sion 4.00 has, Version 5.00 has even
better. Better manuals, better libraries,
better code even better CodeView.
Quick C, which is available as a product
in its own right for about $154, is
shipped with C Version 5.00 so that
program proto-typing is rather quicker
than before. Let's take a closer look at
what you get for your money.

In use

Microsoft C Version 5.00 is supplied as
nine 360k disks, three ring-bound
manuals, a perfect-bound Quick C
manual, an 80-odd page reference ‘card’

and two keyboard templates for Code-
Views. For those owning previous ver-
sions, all this costs a mere $175 while
Microsoft continues its friendly upgrade
policy. People who don't have the
Microsoft C compiler will have to pay
$881.

The compiler is put on your hard disk
by running the supplied SETUP
program. This moves the executable and
include files to specified or defaulted
directories and then proceeds to build
the libraries. You can choose which
memory models you want installed when
you run SETUP and at the same time
you can decide whether you want to use
the Emulator maths library, the 8087
maths library or the ‘aiternate’ maths
library. If you're like me, you'll want all
memory models and all maths options
SETUP does this in one fell swoop and
took about half an hour on my ageing
4.77MHz machine.

This building of libraries is a new step

previous versions of the compiler
didn’t do it. The libraries are built using
the library manager, LIB (a new version
of which is supplied with the compiler),
to merge the standard library for a given
memory model with all the option
libraries chosen by the user. This means

that each library ends up being huge
(around 250k on average), but it does
mean that linking is rather faster.

No serious compiler user is without a
hard disk, but just in case you don’t have
one, it is just possible to use Microsoft C
with two floppies.

The executable programs supplied with
Microsoft C include new versions of LIB
and LINK, the linker. LIB seems to have
undergone no functional changes since
the version supplied with C Version 4.00,
but there are quite a few alterations to
LINK, one of which is the provision for
Quick libraries. These will be discussed
when we look closer at Quick C.

Other executables are the compiler it-
self, supplied as a number of separate
parts, the compiler program, CL, the
Quick C package (QC is the compiler
and QCL is the command-line driver),
the CodeView debugger, CV, and a
variety of utility programs such as
MAKE, EXEMOD and EXEPACK.

None of the major programs is exactly
small, but this is unlikely to cause con-
cern, considering the performance of the
software. Quick C, for example, is some
325k but its usefulness soon makes you
forget this.

The compiler supports the most
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The onscreen help available within Quick C goes beyond that
needed to use the program, and explains such things as BIOS
calls, library functions, memory models and even C language

syntax

ptions HivEe ¢ oTeace Ui

A multitude of windows can be displayed while using CodeView,
including source code, assembly code, command-line proces-
sor dialogue, register status, and ‘watch windows’ showing the

current status of specified variables or expressions

modern dialect of the C language, that
defined in the draft Ansi standard. This
allows for enumerated types, const and
volatile modifiers and functions which
return structures. There’s more to Ansi
than this, of course, and the whole pack-
age reflects Microsoft's determination to
be one of the front-line compiler ven-
dors. Ansi-compatibility is everywhere.

One of the most useful features of an
Ansi compiler such as Microsoft C is the
introduction of the function prototype. A
function prototype is a declaration of a
function before its use (or definition). It
includes the type of the function itself as
well as the number and type of each of
its arguments. For example, the Ker-
nighan & Ritchie declaration of the
standard function ‘malloc’ might be
char *malioc ( );
which tells us (or the compiler) very little
except that malloc is a function which
returns a pointer to a character. The
Ansi-standard definition
void *malloc ( unsigned int );
tells us a bit more. It says that malloc is
a function which returns a pointer to any
type (which was true even in Kernighan
and Ritchie's days  it's just that they
had no way of specifying that) and that it
takes one parameter — an unsigned in-
teger. These ‘prototypes’ allow the com-
piler to perform argument type-checking,
ensuring that we have passed to a given
function the correct number of argu-
ments and that each is of the cor act (or
convertible) type.

Of course, ona of the msst poverful
features of C is.that it ali, = “nc unsto
have varying riumbers ¢ ineters,
and it also allows the prug, ainmer tc
take a number of liberties with -tynes.

Hence, if a function’s usage goes
against its prototype, the compiler
generates only a warning, not an error. A
special form of the prototype exists for
functions which take varying numbers of
parameters:

int fprintf ( FILE *, char *, .. . );

This prototype declares fprintf as a func-
tion returning an integer which takes at
least two parameters, the first of which is
a pointer to type FILE and the second of
which is a character pointer. Other argu-
ments, if present; are of unspecified
types and therefore are not checked
during compilation.

Microsaft C does in fact provide a num-
ber of warning levels, which ailow the
programmer to determine just how many
warning messages will actually be
shown. Error messages will always be
generated, of course, but warnings can
be all but switched off. Alternatively, and
most usefully, the highest warning level
can be used. This makes the compiler
perform a number of ‘lint-like’ checks, in-
cluding warnings about data conver-
sions, dodgy constructs and unused
variables. It is definitely recommended
(by me) that the highest warning level is
used at all times.

The compiler is invoked with the CL
command, which can compile and link at
the same time. Versions 3.00 and 4.00
of the compiler also had a driver
nrogram called MSC, which had a slight-
iy more friendly front end. With the addi-
ticn of Quick C, Microsoft has obviously
decided that this is no longer required as
itis notincluded with VYersien 5.00.

CL can cope with C source files, object
files and library files. It can compile a

number of files at a time, optionally link-

ing them all into an executable program
at the end, or it can stop after compila-
tion so that the object files may be
added to libraries. CL takes a vast num-
ber of options, some of which go to the
linker and some of which are used by
the individual passes of the compiler.
These compiler options fall into a num-
ber of classes, some of which are ex-
amined below.

Memory models

Options introduced with the characters
-A select the memory model the com-
piler will use during the compilation.
Memory models determine the maxi-
mum size of the code and data within
programs: they are a consequence of
the segmented architecture that Intel
uses on the 8086 family of
microprocessors. Items within a seg-
ment may be accessed with 16-bit
pointers (often called near pointers):
this feature produces faster and smaller
code than using 32-bit (far) pointers,
which is necessary if an item lies out-
side the current segment. A segment
may be no larger than 64k, though.

To achieve the best compromise be-
tween program speed/size and acces-
sible data, most compiler vendors sup-
port a number of memory models in
which 16-bit pointers or 32-bit pointers
may be chosen for code and data items,
in any combination. Code items are
functions; a near pointer to a function is
just its offset within the code segment; a
far pointer is the function's segment ad-,
dress as well as its offset. Data items
are variables used by a program, includ-
ing arrays and structures. Near pointers
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The Computer House & Intown
Computer Products are your computer
suppliers — we have the very best
industry standard equipment to meet
your needs and all at the best prices in
town.

Prices in this advert may
be used to update your
copy of PC Shopper

The Ultra Turbo XT from Imagineering.
The perfect Australian PC giving you
100% compatibility, high performance,
12 months warranty and the best support available.:
e MS DOS 3.3

GW Basic

640K RAM Only

360K Floppy Disk

477 MHZI;IOMZ CPU $2085

Clock Calendar

Serial, parallel, games ports.

Mono graphics display card

20Mb hard disk
14” mono monitor

Call (02) 261 4411 or

(03) 699 2000 for further details.

L

..Also from Imaglneenng this machine is
Australian designed and that means access to
Australia’s largest range of peripherals and
software. Reliable proven products that work.
Features include:
® 10MHz (zero-wait) 6MHz

System clock Only

1 MB RAM

Clock Calendar $ 2 9 9 5

Serial, parallel, games port

Small footprint style fancy chassis

Mono graphics display card

20MB Hard Disk

14" monochrome monitor

MS DOS/GW Basic ¢

Call (02) 261 4411 or i
(03) 699 2000 for further
details.

ULTR IMAGINEERING

Spreadsheets
Microsoft Excel
Silk
Supercalc 4
Lotus HAL
V.P. Planner
MS Multiplan
Lotus 123 Rel. 2.01
Javelin
Professional Plan

Database
dBase Il plus
Foxbase
Q&A
Paradox V1.11
R Base Systems
Reflex
Clipper (Summer 87)
Dataflex
Professional File

Word Processing
Multi Mate Adv 11
Wordstar Pro V4
Wordperfect
Microsoft Word
Professional Write

Integrated
Framework Il
The Smart Series
Symphony
Ability
First Choice
Open Access

Graphics
MS Chart
Harvard Graphics
Freelance +
Magician

Utilities
Sidekick
Norton Utilities
Norton Utilities Advanced
Norton Guide
Mace + Utilities
X-Tree
Fastback
Sideways
Microsoft Windows
Copywrite

Languages
Microsoft C Compiler
Microsoft Macro Assemb.
Microsoft Quick Basic
Microsoft Quick C
Turbo Pascal (V. 4)
Turb: Prolog
Turho Basic
Turbe C

Accounting
Satchel
Dollars and Sense
Sybiz Book Worker
Accounting 1
T*A*O* Specialised
accounting for acccuntants

Also Sybiz, LAL., Integrity, eic.

Excl. tax

$647
$199
$541
$195
$158
$295
$529
$349

Call

$791
$495
$425
$540
$839
$195
$730
$1095
Call

$600
$399
$470
$537
$231

$859
$924
$735
$235
$165
$860

$369
$561
§574
$329

$99
$119
$215
$119
$119
Call
Call
$ 78
$126
$ 85

$560
$199
$108
$108
$119
$119
$119
§119

$620
$229
$799
8775

Incl. tax

$739
$229
$634
$224
$178
$335
$639
$395

Call

$929
$575
$495
$644
$978
$225
$849
$1285
Call

$67¢
$440
$545
$629
$269

$99¢
$109¢
$89¢
$28¢
$19¢
$99¢

$42¢
$63¢
$674
$37¢

$118
$134
$248
$134
$134

Call

Call
$ 99
$145
$ 99

$666
$22¢9
$123
$123
$139
$139
$139
$139

$695
$259
$892
$845

Call
Call
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Excl. tax Incl. tax
Communications
Crosstalk $174 $197
Reflection (H.P. Emulation) Call Call
Smarterm (complete
range) Call Call
Project Management
Harvard Project
Management $682 $789
Super Project plus $559 $669
Microsoft Project $496 $578
Timeline $579 $659
System Units
Wyse 2108 At $2399 $2699
Wyse 2112 12MHZ AT $2999 $3499
Wyse 3216 80386 Call Call
Ultra XT 2 F.Disk Mono $1542 $1742
Ultra XT 20Mb Mono $1799 $2085
Ultra XT 20Mb Color $2223 $2595
Ultra XT 20Mb EGA $2522 $2950
Ultra AT 20Mb Mono $2562 $2995
Ultra AT 20Mb EGA $3346 $3899
Ultra AT 20Mb $2430 $2816
Ultra AT $2095 $2414
AST Premium 20Mb EGA  $4749 $5399
Epson AX-2 Mono, 20Mb  $2889 $3499
Epson AX-2 (Hi-res.
Colour, 20 Mb) Call Call
Epson PCe (Duel
F/disk, Mono) Call
Disk Drives
Seagate 20Mb Call Call
Hardcard 20Mb $1122 $1275
Hardcard 40Mb $1620 $1895
Toshiba 3.5” f'disk Int $304 $349
Toshiba 3.5” f'disk Ext $566 $658
Tape Backups
Colorado (44Mb) $597 $694
Colorado (125Mb) $1411 $1633

Also super specials on Mountain, Everex,
Cipher, Archive and Alloy

Excl. tax
M’Function & Memory Boards

Hypertec Hyper 512 MF
Hypertec Hyper 512
Hypertec Hyper 256
Hypertec Hyper 128 AT
Hyperam AT & XT
Intel Above Boards
AST Ram page
Display Cards
Everex Autoswitch
Hercules Graphics
Card plus
EVA card
Vega deluxe
Vega VGA
Turbo Cards
Hyper Ace 286 (6Mhz)
Hyper Ace 286+ (10 Mhz)
and many others
Hyperformance 12MHz
Monitors
E.GA from
Mono from
NEC Multisync
Sakata 200 plus colour

Modems
Netcomm 2123
Netcomm 12/12
Netcomm 24/24
Netcomm 123
Netcomm 1234
Data Bridge 1200 SA
Data Bridge 123 SA
Data Bridge 2400 SA
Data Bridge 1234 SA

$349
$245
$178
$249
Call
Call
Call

$263

$396
$484
Call
Call

$535
$555
Call
$1661

$720
$140

Call
$489

$369
$489
$689
$619
$739
$664
$739
$784
$850

Other Boards and Peripherals

MS Mouse (Bus or Serial)
Power Supplies

Plotters (H.P. or Roland)
Cables

Acoustic Hoods

Printer Buffers

Power filters

Coprocessors
Summa graphics bit pads

$216
$179
Call
Call
Call
Call
Call
Call
Call

Incl. tax

$398
$269
$185
$299
Call
Call
Call

$299

$458
$549
Call
Call

$625
$645
Call
$1899

$832
$165

Call
$569

$435
$550
$795
$729
$865
$774
$849
$897
$976

$245
$199
Call
Call
Call
Call
Call
Call
Call

LX-800
LQ-500
FX-800
FX-1000
LQ-850
LQ-1050
LQ-2500+
EX-800
EX-1000
GQ-3500
5Q-2500

Also Star Printers at special prices

Excl. tax

$425
$579
$662
3870
$996
$1298
$1571
3831
$999
$3155
$1847

Incl. tax

$495
$660
$755
$991
$1135
$1479
$1790
$947
$1139
$3596
$2105

Fujitsu quality at outstanding prices

Ricoh lasers on special

Kyocera excellence from Imagineering
Your Printer Dealer for the very best

value for money.

“REMEMBER”

REMEMBER THIS IS ONLY A SAMPLE OF
OUR PRODUCTS RANGE - CALL NOW

FOR
THE PRODUCTS OF YOUR CHOICE.

¢ Free Hotline Service ¢ Immediate*
replacement of any defective stock

® Training arranged ® Expert a
® Australia wide maintenance

® Anywhere in Australia for $9.
3Kg.) ® Overnight on request ® Goods over
3Kg are charged at Post Office rates ® Prices

dvice

50 (under

are subject to change without notice
¢ Terms: Payment on receipt of goods
¢ Bankcard, Mastercard, Visa accepted

“We rent PC’s, call now for information”

Intown Computer Products

Phone Now (02) 261 4411 Sydney

3rd Floor, 396 Kent Street, Sydney 2000. Fax (02) 264 1718.

The!%g Coemputer House

Phone Now (03) 699 2000 Melbourne

161 Park Street, South Melbourne Vic. 3205. Fax (03) 690 5810.

*Subyject to availability
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to data reference the data using just an
offset, while far pointers use both the
segment address and the offset.

The situation in which code and data
pointers are 16-bit is called the small
model, and by its nature it limits
programs to a maximum 64k of code
and a maximum 64k of data. This is
often sufficient — luckily, because small
model programs are smaller and faster
than other models. The compact model
uses near (16-bit) code pointers and far
(32-bit) data pointers, allowing up to 64k
of code and any amount of data (subject
to physical memory constraints, of
course). The medium model uses far
code but near data, allowing as much
code as you need but only 64k of data.
The large model uses far pointers for
both code and data, allowing unlimited
code and unlimited data. As you would
surmise, the largest model produces the
slowest and largest code of each of
these memory models.

Microsoft C also supports another
memory model, called the huge model.
Huge-model programs use far pointers
for both code and data items, just like
large-model programs, but allow in-
dividual data items to be any size.
Large-mode! data items cannot exceed
64k each, although there can be any
number of them. This is because each
data item is assumed to lie wholly within
a given segment, allowing pointer arith-
metic to be performed only on the offset
portion of a far pointer, which is naturally
faster and smaller. Huge-model data
items are not assumed to lie wholly
within one segment, which means that
pointer arithmetic is performed using
both the segment and offset portions of
a pointer. This gives maximum flexibility
but less efficient code. The programmer
has to choose which model to use for a
given application.

Microsoft C makes the programmer's
life considerably easier in this respect,
by allowing a much larger range of
memory models than the five described
above. ‘Custom’ memory models may be
specified to the compiler, allowing such
things as smali code with huge data.
Note that code is accessed only with
near or far pointers, never with huge
pointers. This is because a function is
assumed to lie wholly within a segment
(if it didn't, it would be over 64k long!).

Furthermore, the language supported
by Microsoft C provides the extra
keywords ‘near’, ‘far’ and ‘huge’. These
keywords may be applied to data, func-
tions and pointers to modify just that
item. This is extremely powerful if you
consider the situation jn which you have
a fairly small program which needs to
manipulate a 100k-array. it seems that

you would need to use the huge-model
process for this, but in fact you can
declare the array as huge and compile
the program with the small-model
process. This means that everything ex-
cept accesses to that array uses near
pointers, resulting in the most compact
and fastest program possible.

And there’s more: those models with
far/huge data pointers allocate initialised
global and static data to the ‘default data
segment’ if possible, allowing access to
those items by near pointer. So-called
compiler pragmas tell the compiler to
make other assumptions. For example:

#pragma same_seg ( myvar1, myvar2 )
tells the compiler that the external vari-
ables myvar1 and myvar2 are in the
same segment, which allows the com-
piler to generate more efficient code by
using near pointers if possible when ac-
cessing these items.

Optimisation

Microsoft calls this version of the com-
piler the ‘optimising compiler’, and op-
timising is certainly something it seems
to do rather well. Optimisation involves
looking again at code produced by naive
translation to see if it can be made faster
and/or smaller. Most programmers (or
rather, most customers of program-
mers!) are more impressed by speed
than by code size.

Microsoft C performs some quite
remarkable optimisations. Take the first
five Benchmark results, for example (see
following page). They were un-
measurable because the compiler had
optimised away the loops in them com-
pletely. it had worked out that they were
doing nothing useful, so it removed all
the code. You need to watch this, of
course, if you're foolish enough to write
simple time-delay loops in software.

One of the most spectacuiar optimisa-
tions Microsoft C can perform is that it
can convert certain function calls into
in-line assembler instead. Take the
‘strepy’ function, for example, which is
used heavily by most programs. Each
time this function is called, both its
parameters must be pushed on to the
stack and the call must be made. Then
on return, the stack pointer needs to be
adjusted to remove the previousiy-
pushed parameters. It is far more time-
efficient to encode a strcpy call as the
requisite ‘rep movsb' and supporting in-
structions. Microsoft C can do this for
quite.a number of functions, making
‘calls’ to them considerably faster.

The compiler can generate code using
special 80186 and 80286 instructions if
required, making programs run faster on
machines based on these processors.

To enhance program speed further, the
special keywords ‘pascal’, ‘fortran’ and
‘cdecl’ are supported. Pascal and fortran
are synonyms and, when applied to
functions, cause those functions to use
the Pascal/Fortran calling conventions.
Cdecl is used to revert to the standard C
calling conventions in a module being
compiled, so that all its function calls are
interpreted as being of type pascal.
Pascal’s calling convention is faster and
smaller than C's, but is less flexible.

The -Ox option to CL tells the compiler
to perform maximum optimisation, while
-Od disables optimisations altogether.
The latter is useful during debugging, as
optimised code can be a lot harder to fol-
low than non-optimised code. Various
stages of optimisation between these
two exfremes are available through a
mixture of command-line parameters to
CL and the use of ‘#pragmas’ in the
source code.

Compiler performance

All these optimisation strategies ob-
viously take time to execute. The table
of compile-and-link times compares the
times taken by all variants of the
Microsoft C compiler to compile a typi-
cal program. XPAGE is about 700 lines
long and uses every C construct, par-
ticularly loops. It includes about another
800 lines of include files, so the figures
represent the time taken to compile
about 1500 lines of text. From these
figures, we can see that CL with no op-
timisation (cl -Od . . .) is about 1.5
times faster than compilation with fuli
optimisation (cl -Ox . . .) once the iink
time is subtracted from the total time.
The variants of Quick C are of course
even faster  they are examined later
on.

If you think these times are depressing-
ly slow, remember that they were per-
formed on the slowest machine possible.
An 8MHz PC/AT compiles this program
in considerably less than a minute.

The fastest version of XPAGE
produced by this process was then run
on simple data. As the Benchmark
results show, the output from Microsoft C
Version 5.00 is considerably faster than
the output from Borland Turbo C Version
1.00.

CodeView

The CodeView debugger has been
much discussed because it so improved
programming in C on the PC. CodeView
offers source-level debugging with
breakpoints, watchpoints and trace-
points, online help, complete variable
and expression control, assembly-lan-
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guage symbolic debugging and much
more. This version is better than earlier
versions in that it can handle much
larger programs (and overlaid programs,
too) and in that it is multi-language. This
means that this version of CodeView
may be used to debug programs written
in assembler, Fortran and QuickBASIC
(Version 4.00) as well as in C.

The program detects which language
is in use, if possible, and selects the ap-
propriate expression evaluator. If you
decide that you would like to change this
during debugging, you can select a dif-
ferent expression evaluator on the fly.

Quick C

Quick C is one of the major reasons for
upgrading your C compiler. Everyone
knows just how tedious it is going
through the seemingly endless edit-com-
pile-link-debug cycle and, although
CodeView makes the latter part of this
cycle considerably less painful, it is very
hard to be patient while your program
compiles just this once more. By using
Quick C, you get an integrated environ-
ment in the true sense of the word. It
comprises a full-screen editor, a com-
piler and a debugger.

You may say that this is no more than
Turbo C — well, there is a difference. In
fact, there are several differences. First
of all, programs can be compiled in
memory — that is, the resulting ex-
ecutable program is left in memory
rather than having to be written to disk
before it can be run. This makes com-
pilation faster. Also, the link stage (for
single-module programs, anyway) is not
required with Quick C during develop-
ment because linkage is performed at

Intmath 0.0067
Realmath 0.0067
Triglog 0.0067
TextScrn 31.28
GrafScrn 10.24
Store (h/d) 3.68
Store (f/d) 10.24

These benchmarks were run on a
477MHz IBM PC clone with a
20Mbyte hard disk and an EGA
screen.

compile-time to memory-resident library
routines.

The programmer may enhance the
standard libraries by loading his/her
quick libraries with Quick C. A quick
library is a special-format object file
which contains library functions in a for-
mat usable by both Quick C and
QuickBASIC (Version 4.00) in-memory
programs.

Another, major, difference between
Quick C and Turbo C is the debugger.
Although the integrated debugger within
Quick C is not as powerful as CodeView,
it does offer single-stepping of source
statements, variable interrogation,
watchpoints and breakpoints. Develop-
ment of a program is therefore
straightforward and fast. The one edge
which Basic had over C — that its
development cycle is that much faster
because interpreters are available — is
no longer valid.

Newcomers to C particularly will
benefit from Quick C (in fact, they'd be
better off buying Quick C alone first of
all, and then moving up to the full sys-
tem when they are proficient in that),
because it offers superlative online help
facilities. Suppose, for example, you
want to know the syntax of the C switch

Sujon Computer Services
A Division of Sujon Enterprises Pty. Ltd.

HARDWARE

SPECIALS

12 MONTHS WARRANTY

[ HARD DISKS |

| ULTRA PC XT TURBO

(4.77/10Mhz)

From Imagineering ’

20Mb Seagate Kit $530
30Mb Seagate Kit $570
40Mb Seagate Kit $970
30Mb Seagate V/Coil  $920
40Mb Seagate V/Coil $1080
70Mb C/Data V/Coil  $1860

With 640Kb Ram, Dual 360Kb FloppyDrives, Serial, Parallel &
Games Ports, Clock plus MS-DOS 3.3/GW-Basic & Manuals.

With ADI Mono Monitor  $1680
With ADI Colour Monitor  $2100
With ADI EGA Monitor $2400

Add $350 for 20Mb Hard Disk, Single Floppy

NEW RELEASE - ULTRA PC AT (10Mhz) From Imagineering

With 1Mb RAM, Serial/Parallel Ports + clock, 1.2Mb Floppy, MS-DOS 3.3 Kit.
With ADI Mono $2950 - With ADI Colour $3370 - With ADI EGA $3670.

ALL INCLUDE 20 Mb HARD DISK

All Prices Include Sales Tax, Delivery Extra.

905 Toorak Road, Camberwel}, Vic 3124

Phone (03) 299-2100 Fax (03) 29-1307
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INTRODUCING

A
FULLY INTEGRATED POINT OF SALE
SYSTEM
AT AN AFFORDABLE PRICE.

GET YOUR SALES REPORTS
AND STOCK DATA HERE

/ ~

, PRICE/DESCRIPTION

|

SALES DATA

R

STOCK DATA

e
-

PUT YOUR CASH REGISTER
PRICE AND DESCRIPTIONS HERE.

TK-4000

FULL SYSTEM INCLUDES
CASIO ELECTRONIC CASH REGISTER
XT OR AT COMPATIBLE COMPUTER
PRINTER
INTEGRATED ACCOUNTING PACKAGE (INC. DEBTORS/
CREDITORS/STOCK/GENERAL LEDGER)
o COMMUNICATIONS SOFTWARE

FEATURES:

1. Avoid Double Input

2. Stock items, including price & descr

3. Upload Cash Sales into Accounting
accounts with sales

4. Keep accurate daily Stock Records

iption automatically downloaded to electronic cash register
Package, decrementing stock and updating General Ledger

5. Full Stock Reporting and Sales Analysis

DEALER ENQUIRIES WELCOME
DEAL™ R TRAINIMNSG PROVIDED

Pt IR gy

ra V Lﬂ
shorr NSY 2450

T F Id
Vmazz&v ? ’,
- B8

SPECIALISED ACCOUNTING PACKAGES AVAILABLE
incl. Motor Vehicle Workshop (NABS)
The Small Business Accountant (SBA)

CTRONICS PTY. LTD

TEL: 066 528 643
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Microsoft C

Turbo C V1.00

tcc -Z -G -O -k -w xpage.c
tcc -k -w xpage.c

cl -Ox -W3 -F 2000 xpage.c -link sadams/noe

cl-Od -W3 -F 2000 xpage.c -link sadams/noe

gct -Ox -W3 -F 2000 xpage.c -link sadams/noe

qct -Od -W3 -F 2000 xpage.c -link sadams/noe

These times incorporate a link time of approximately 20.8 seconds.

Quick C in-memory compilation with optimisation

Quick C in-memory compilation with no optimisation
Size and execution speed of fastest XPAGE.EXE: 15701 bytes, 148 seconds.

Size and execution speed of fastest XPAGE.EXE: 14032 bytes, 202 seconds.

Note: All compilations were performed on a 4.77MHz 8088-based IBM PC clone
running IBM PC-DOS 3.30. An 8087 was used in tests 7, 8 and 15 (see text).

181.7
132.2
100.0

66.0

58.0
34.0

43.33
42.90

statement. You can find out in two ways

either press F1 and select the
relevant topic, or place the cursor
anywhere in the word ‘switch’ inside
your program and press SHIFT-F1.
Either way, the requisite help message
pops up. Library functions also can be
used in this way, so if you're unsure of
quite how ‘printf’ works, or you've tem-
porarily forgotten just how to use
‘fread’, you can press SHIFT-F1 once
you've typed the function name and the
program will tell you how to use it. |
must confess that | find this feature
rather more useful than having to go
back to the runtime library reference
manual.

Quick C can also be used as a com-
mand-line-driven compiler in the same
way as the full compiler, using the com-
piler-driven program QCL. it takes the
same command-iine options as CL and
can compile and link at the same time. It
can produce code in ali memory models
except huge, and although its optimisa-
tions are not as powerful as those
provided with the full compiler, it
produces perfectly respectable code in
about half the time it takes CL. Because
it can produce CodeView-compatible
debugging information, it can be used to
prototype programs in circumstances
where the Quick C environment is not
suitable.

The libraries

The libraries supplied with Microsoft C
cater for just about all requirements. A
major advance over the libraries in Vet-
sion 4.00 is the inclusion of specialist

PC-specific graphics and BIOS func-
tions, as well as slightly more general-
purpose low-level DOS functions. The
graphics functions provide support for
line-drawing, cursor positioning, ellipse
and arc drawing and flood-filling. Also
provided are routines to perform BIOS-
level text output and manipulation. The
graphics library is a great bonus for
those who want to achieve the sort of
graphics that are so easy in languages
like QuickBASIC.

The BIOS-level routines provide func-
tions to talk to the comms ports (setting
up the baud rates, parity and so forth, as
well as sending and receiving charac-
ters), talking to the parallel port, reading
and writing absoiute disk sectors and so
forth. The DOS-level functions perform
such things as ambiguous filename
searches, low-level file-handiing and
memory allocation and setting the
default drive.

Apart from all this, of course, there is
the large Unix/Ansi library, with all the
usual functions for string-handling,
memory aliocation, file-handling and so
on. A large set of standard header files
complements the library and makes it
easy to use. Various Microsoft additions
to the standard functions are aiso
provided to stop you re-inventing the
wheel.

Bugs

Two bugs have come to light since |
started using the compiler in earnest.
The first concerns the runtime library;
specifically, the ‘halloc’ function. This is
very similar to malloc, which allocates

heap memory and returns to the
program a pointer to the allocated
chunk.

Halloc is the Microsoft-special ver-
sion. It is used to allocate ‘huge’
chunks of memory (that is to say, typi-
cally over 64k) and the documentation
states that arrays allocated with halloc
must, if over 128k, have elements
which are powers of two in size. This is
fair enough and quite understandable.
it's also the way the earlier version of
halloc works  the one provided with
Version 4.00. A program | have which
uses an array of between 64k and 128k
works perfectly with Version 4.00 but
refuses to work with Version 5.00. In-
vestigation showed that it was halloc
which was failing. After examining the
disassembled version of halloc, it be-
came clear that it was failing because
the memory | was allocating was not in
power-of-two-sized chunks. It seems
that the new version of halloc requires
elements of arrays to be powers of two
in size if the array is greater than 64k,
not the 128k limit of earlier versions.
The documentation does not reflect
this.

The other bug is less frustrating. Using
the Quick C compiler to prototype rapidly
a program | was developing, | got the
message:

qcbug.c (146) : fatal error C1001;

Internal Compiler Error (compiler

file ‘gencode.c’, line 390) Contact

Microsoft Technical Support

This message was caused by a very
dubious line of code that | used because
| wanted to test something quickly. The
line involved was an IF statement which
called the ‘mkdir’ function up to 17 times
and, if one of the calls failed, the IF-con-
trolied statement was executed. Each
mkdir cali was separated by a logical-OR
operator, !l, so the expression was quite
complex. The full compiler (CL) handied
this expression with absolutely no
problems, but obviously Quick C wasn't
prepared for Denning code!

Neither bug is- serious in that once they
are known about, they are easily
avoided, and they're the sort of thing you
expect to find in any new product.
Nevertheless, it's worth making public
very quickly all known bugs, so that
other programmers can avoid having to
find them all by.themselves. Microsoft
has been advised of the bugs and no
doubt will change something.

Documentation

The documentation supplied with the
package is of the highest quality. It is, un-
equivocally, the best | have seen for a
compiler system. Apart from the 400-page
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“Congratulations. Those
Polaroid color overheads
made all the difference.”

If business presentations today
are as stimulating as the movies, it's
undoubtedly due to the variety of
innovative and colorful presentation
aids available.

Like Polaroid instant color
overhead transparencies, Polaroid
35mm instant slides, and graphics
generated via the Palette Computer
Image Recorder. Even complex color
motifs can be integrated into
overhead presentations. It's the most
effective way to make sure that your
presentation is understood and
remembered.

All Polaroid films are easy to
process and can be quickly converted
into presentation materials at the
fast 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.

Ifyou'd like to know how Polaroid
instant pictures can help you make
your work easier, simply give us a call
on the Polaroid Hotline toll free (008)
22 6785 or 887 2333 for Sydney
metropolitan areas.

~Polaroid

The professional solution

Polaroid is the registered trademark of Polaroid Corp. Cambridge, Mass. U.S.A
Ogilvy MPE 0018R
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Quick C Manual, there are three main
manuals. The first is a User’s Guide and
this describes, in careful, readable detalil,
how to use the compiler and its subsidiary
programs, and what each of the options
does. An adjunct to this manual is the
Microsoft Mixed-Language Programming
Guide, which is supplied with Microsoft's
macro assembler, C, Fortran, Pascal and
QuickBASIC (Version 4.00) packages. It
describes how to call modules written in
any of these languages from any of the
others.

The second manual contains the Lan-
guage Reference manual and the Code-
View and Utilities manuals. Language
Reference details precisely the dialect of
C accepted by the compiler and is,
therefore, much more useful to the
modern-day programmer than the C
reference manual at the back of Ker-
nighan & Ritchie. The third is the Run-
time Library Reference manual which
describes each function in the libraries
provided with the system, with examples
for each. Microsoft seems to have found
the one true documentation style.

Conclusion

Microsoft C Version 5.00 is undoubtedly
excellent. It is probably the most profes-
sional C compiler system available for
MS-DOS systems, and its combination
of superlative documentation, excelient
performance, fast, convenient prototyp-
ing in Quick C, and the productivity-en-
hancing debugging powers of CodeView
make this compiler system just about the
only real choice for a company develop-
ing software in C for PCs and PS/2s.

There is nothing this compiler lacks,
except perhaps a multi-file lint facility.
The programmer who needs to write
code for ROM-based systems is also
catered for now, so you no longer have
to buy something like Aztec C for
ROMming.

If you're not a professional program-
mer, though, you may wonder whether
the price difference between this system
and Turbo C is worth it. If that's what
you're thinking, buy Quick C first. If you
like what you see and have the money
to spare, the odds are you'll find yourself
justifying the purchase of the full system
before long. It really is that good!

It remains to be seen just how good the
new release of Turbo C, Version 1.5, is;
but, knowing Borland, it will probably get
Microsoft wondering about Version 6.00
— or at least Version 2.00 ot Quick C. it
is unlikely to be good enough, though, to
turn the professional programmer away
from Microsoft’s truly professional C
compiler system.
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Ashton-Tate seems to have missed when it tried to board the DTP
bandwagon. A hurriedly-prepared product, alarmingly simple in design and
seriously lacking in sophistication, does not make for good presentation.

Massive growth in desktop publishing
has seen a large number of newcomers
to the software scene in the past couple
of years. For the most part, top software
houses have remained remarkably silent
about desktop publishing, reflecting
sadly, perhaps, that they did not dis-
cover the market themselves. However,
there have been rumours in the com-
puter trade press that some of the big
firms were developing desktop publish-
ing packages. One of these rumours has
at last come to fruition with the launch of
Ashton-Tate’'s desktop publishing pro-
duct Byline.

Byline is branded by Ashton-Tate as
‘PC desktop publishing for PC users'.
The promotional blurb that accompanied
the review copy makes it clear that this
is a product which does not need a
mouse, or an operating environment
such as Microsoft Windows. Implicit in
Ashton-Tate’s promotion is the idea that
real PC users don't need a WIMP en-
vironment.

While it is undoubtedly true that the
vast majority of PC users do not use
mice, and run software happily under
MS-DOS without Windows or GEM, it is
skating on thin ice to imply that desktop
publishing can be done without such en-
hancements. And, as you will see, the
Byline product proves this to be the
case.

What, no WIMP?

Desktop piblishing is a graphic activity.
Page layout requires a combination of
artistic skill and typographical precision,
and the WIMP envirorment provides
publishers with both of these. Running a

Graham Jones despairs.

program under MS-DOS must surely
limit the creative process either of pick-
ing items up and shoving them around
the page until it looks right, or of manag-
ing your publication through a series of
windows. In the US, Ashton-Tate has al-
ready been heavily criticised for its anti-
WIMP attitude, with one commentator
pointing out, quite rightly, that dBASE
Mac utilises the environment admirably.
So why has Ashton-Tate opted for a
non-WIMP desktop publishing program?
Probably it is due to the simple fact that
most PC users do not use this form of

...It is skating on thin ice
fo imply that desktop
publishing can be done
without such
enhancements.’

operating environment, but may well
wish to gain the benefits of desktop
publishing. But can Byline deliver the
goods?

The answer to that question depends
very much on the sort of publishing you
want to do. If you are a publishing
professional, you can safely ignore
Byline. You would too easily become
frustrated with its cumbersome way of
design and its overall slowness.
However, 'f you are in business and
want a program to produce professional
dccumentation, you could consider
Byiine.

The reason professional publishers will
not like Byline is the faci that it does not

allow you to design pages following
traditional principles, uniike PageMaker,
Ventura or XPress. With these packages
you can, using the WIMP environment,
place items on a page ‘freehand’ and
then deal with the precision layout once
the page looks right.

In use

Byline does not allow you to place items
on a page freehand. Instead you must
manipulate them either with the cursor
arrow keys, or by typing in the precise
positioning of the item into a dialogue
box.

Byline comes on five standard floppy
disks (the 3.5in format is expected to be
produced in the near future). One of the
floppy disks contains a number of clip art
items, another has the tutorial publica-
tions upon it, so the actual program itself
only takes up three disks. To load Byline
you need an IBM PC or 100 per cent
compatible with at least 384k of RAM.
You will need a display adaptor providing
at least CGA standard, and you will also
require MS-DOS 2.0 or higher.

Byline is best used with a hard disk
since more than 100 files are used and
these take up about 1Mbyte. If you use a
floppy system, you will be involved in a
great deal of time-consuming disk swap-
ping.

Once you have Byline up and running,
you are presented with a split screen.
On one side is the ‘spec sheet’ and on
the other is a representation of the
whole page. The biurb with Byline sug-
gests that it is WYSIWYG. It is not.
Byline produces a representation of
what will be printed and not the sort of
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WYSIWYG you get on something like a
Macintosh.

However, for many office publishing
purposes true WYSIWYG may not be
necessary, so the limitation of Byline
might not be important. Professional
publishers, however, would find it a dis-
traction.

The spec sheet is the area in which
you type information relating to the items
you position on the page. Before you
enter any material you must position a
box to receive it. Boxes will either take
‘text’ or 'photos’. Quite why the word
‘photo’ has been chosen by Ashton-Tate
is a mystery. Professional publishers do
not refer to graphic items as photos, and
the bit-mapped graphic supplied as ex-
amples by Ashton-Tate could hardly be
described as such.

However, when you decide what type
of item box you require, Byline automati-
cally places a two-inch square box at the
top left of the page. If you want it some-
where else, you can move it using the
arrow keys, and you can resize it using a
combination of tabs and arrows. Alterna-
tively, you can type the position and size
of the box directly into the spec sheet.
Every single item on the page has its
own spec sheet, which is automatically

BYLINE NEWS

I R T N

AR

RELVRIIA R o

Byline includes a
unique dBASE

DI TN merge facility that

Mok vrein
b RA LAY

HHRTA

generated by the program when you add
an item to a page. Each page also has
its own spec sheet. In this way, you can
build up your own style sheets and
supply them whenever necessary.
Whichever way you position boxes in
Byline, it is cumbersome. Using the
arrow keys is slow. Even with the
added enhancement of using Shift-
Arrow which speeds up the movement

%
s Y
" ek

u B
. -

enables users to
import dBASE Il
Plus databases
into pre-styled for-
mats for mail-
merge letters,
database-driven
directories, in-
voices and other
similar reports

10 times; it is slower than using a
mouse to lift it and move it. If you
decide to describe the size and position
of the box on the page accurately, you
will need to have designed your page
on paper first to a reasonable degree of
accuracy, which destroys much of the
point of buying a DTP package in the
first place!

You can measure your item, or

« Turbo Pascal
Version 4.0 ($188 *)

Borland speaks your lanc

and MAP files for use with standard
debuggers. And, there are numerous

Toolbox additions available.

Available in
versions

for
the
IBM

PC

and
compatible
range and
Apple Macintosh,

TURBQO PASCAL 4.0 compiles fast..more

Turbo Basic

($188*)

than 27,000 lines-per-minute fast yet it costs
only $188*,

And it has a host of other features, such
as support for programs larger than 64K; a
built-in ediitor and pull-down menus;
interactive error detection; a MicroCalc
spreadsheet; and graph features.

TURBQ PASCAL's smart linking allows
the removal of un-used code from your
programs, separate compilation units;

For BASIC
programmers, TURBO BASIC roars along at
a speed of up to 12,000 lines- per-minute with
the IBM PC and compatibles range, and the

new PS/2 systems.

The easy-to-use windowed development
environment, context-sensitive Help facility,
large program support and fulf 8087 math

support, gives programmers a lot of
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‘element’ boxes, as Byline refers to
them, in inches, centimetres, picas and
points. The default setting according to
the manual is inches. The version of
Byline used for this review had a default
of millimetres, and the manual does not
reveal how to change this default to the
more professional system of picas and
points.

Once your boxes are in place you can
begin to import material into them. Byline
accepts a wide range of word processor
and graphics formats, as well as ASCI
files. However, there is one glaring error
in that it cannot import directly from
Microsoft Word, which is one of the most
popular word processors.

Style matters

When material is imported, it will take on
the styles incorporated into the spec
sheet for the box in question. Each text
box, for example, can have three levels
of heading as well as the body text
described in the spec sheet. However,
Byline comes with only five typefaces —
Courier, Times, Bookman, dBASE Elite,
and Swiss — so if you are looking at
serious publishing you will need to buy
additional typefaces. Indeed, in terms of

Byline contains 23
sample templates

professional publishing only Boockman
and Times actually rate at all, so Byline
is seriously limited in typographical
choice.

The text box spec sheet also allows
you to choose the method of justification,
and the amount of leading (spacing be-
tween lines of text). However, you can
adjust the leading only within single-

point increments (a point is 1/72nd of an

that enable fast
and easy construc-
tion of reports re-
quiring a stand-
ardised format,
such as memos,
agendas and other
business com-
munication applica-
tions. This allows
a new user to
produce docu-
ments quickly and
with little effort or
knowledge of the
system

inch). For goad typographical results this
is not good enough, and a much finer
degree of control is required.

The spec sheet also allows you to
decide how many columns there should
be, whether or not there should be rules
between columns and how thick these
should be, and also the size of any bor-
ders. The gutter between the columns
(called the ‘column gap’ by Byline

jage and compiles it fast

fiexibility. Compatible with both Advanced

BASIC and GW BASIC, itincludes a
MicroCalc spreadsheet with source code.

Suitable for the novice programmer and
expert TURBO BASIC'’s integrated design
permits quick program turnaround without

sacrificing the powerful features
experienced programmers demand.

Turbo C ($188%)

Capable of compiling more than 7,000
lines-per-minute, TURBO C provides

optimized code generation, automatic error

tracking; an easy-to-use full-screen editor;

fully integrated Linker and Make utilities; and

it is ANS! C compatible.

Users can select the nght memory
configuration for their program from six
distinct memory models, and a mixed-
language programming function allows the
selection of alternate calling conventions
(Pascal or C) for specified functions or

'ET | LY 1l
= Tech Pacific
119 Ferrars Street South Melbourne. 3205.
Tel: 690 9055

Sydney: (02) 669 3077 Brisbane: 371 7866
Wellington (NZ): (04) 877 037

[ ]! would like more information on
| Boriand products.

/

[ ] The name of my nearest Borland

dealer. /
/ /
To find out more about the extensive | Name: !
range of Borland Compiler products and /
Toolbox’s, simply call one of our 1,000 Address: .. !
dealers, Auslralia-wide or fill out the coupon | |
and we'll send you rnore information. p PCode:............ |
Now, one *Price includes Sales Tax. | Tel !
of the world’s most popular programming i | !
ingt ages for the IBM PC and compatibles | Mycomputeris . !
r~ac has a compiler everybody's been ! II
b o e —

. ..gfor TURBO C.

whole files. |

TPY42A

APC April 1988 Page 73

.



Page 74 APC April 1988

BORLAND

Tibo pascal Va it
urbo Pascal V.
LOTUS SOFTWARE Turbo Prolog $133
Lotus 1-2-3 $590 Turbo Basic $133
Symphony $959 Turbo C $133
Lotus HAL $215  Turbo Lightning $133
Freelance Plus $699 Sidekick Plus call
Manuscript $699 Eureka call
?efl%x v $1Qﬁ
umbo Pac cal
SPREADSHEETS Turho Database oo VA 3133
$2 urbo Editor Toolbox
?},’tﬂ's"{’_z_g 3538 Turbo Prolog Toolbox $133
Excel $745 Num. Methods Toolbox $133
Silk $215
COMMUNICATIONS
DATABASES Crosstalk XV cal
DBase Ill Plus g799  Supercom V30 $155
Faraéiox I $98!|JI
ox Base ca
Reflex $199 GRAPHIGS
RBase System $1055 Freelance Plus $699
SBT Accounting modute $645  Harvard Graphics $535
Magician s call
Prodesign Il 499
WORD PROCESSORS
Word Perfect $450
Multihgatfe Adv (Ijl 2%98 UTILITIES
MicroSoft Word V4 7 Norton Utilities $130
Wordstar Prof. 4 5439 Norton Advanced $215
)I\éortor;> Commander $120
tree Pro call
MICROSOFT PRODUCTS DS Backup PIus $175
Word V4 $670 Typequick $79
Mouse $215 PC Tutorial $89
Windows 386 call Mace Ver 41 $180
Windows/Mouse call Sideways $135
Project $595 Print Q $199
Works $299 Printworks $129
Chart $425 Little Black Disk $65
Compilers call Disk Technician call
Excel $745
YSTEM UN
INTEGRATED SYSTEM UNITS
Wyse PC+ Wyse 2108
Framework 1! $960 Wyse 2112 Wyse 2214
Symphony 3959 wyse 3216
0&A $485  Kaypro 286l Kaypro 3861
Smart Series cal  NEC Powermate Epson Ax

Call for a configuration to meet your needs

DELIVERY vrroa

» FREE DELIVERY FOR PURCHASES OVEK 000
= ANYWHERE IN AUSTRALIA FOR $8.00

PRICES ARE CORRECT AT THE TIME . ¥ PRINTING
BUT ARE SUBJECT TO CHANGE AND STOCK AVAILABIL!ITY



NEC P5 $1699
NEC P6 $850
NEC P7 $;ggg
NEC P2200
NETCOMM MODEMS Brother 17241 31280
Modem 3+12 call  Toshiba P321 SL call
Smart 1200 SA $645 Toshiba P341 SL call E
Smart 2400 SA $825  Toshiba P351 SL call
Smart 123 SA $859  Star NB 2415 call
Smart 1234 SA $1040  Star NX 1000 500
PC in Modem $365  Star NX 15 650 MULT! SYN
In Modem 1200A $520 Star NB 15 call
In Modem 2400A $724 Fujitsu DL 2400 call
In Modem 123A $660 Star 8ppm Laser call "
in Modem 1234A $860  Ultra Laser $3599
Automodem 12/12 call NEC Silentwriter Laser $4460
ﬁutomogem 2%24 cal:
utomodem 1 cal
Automodem 1234 call TAPE UNITS
Pocket Modem call Cipher 25MB External call
ﬁrcﬂive Bgmg 'Extem:ill $;39%
rchive 4 nterna 5
DISK DRIVES |N C T AX
Seagate 20MB W/- Controller $515 .
Seagate 30OMB W/- Controfler ____ 8575 CARDS & CHIPS
Miniscribe 20MB W/- Controller __ call Hyperace 286 Plus 10MHZ PC/XT $649
Miniscribe 30OMB W/- Controller _______ call HypeRAM AT EMS 512Kb $849
Miniscribe 44MB Voice Coil 2HEIGHT _________$1195 Hyperace 286 Super Plus 12MHZ call
Plus HardCard 20MB $1150 Quad 386XT call
Plus HardCard 40MB call intel Above Board PC $550
Intel Above Board 286 s $$838
Hyperformance 12.5MHZ 1 MB RAM PC/XT —_$165
MONITORS intel g}%)ard PC/386 $£799
: Intel 8087 259
NEC MHHISVHC I $1175 intel 8087/2 $365
ADI 12" Mono 5188 Intel 80287 $379
ADI 14" Mono sp39 e 3
Intel 80287/8 $599
ADI PX 22 EGA $859
: Intel 80287110 3679
Taxan Monitors ¢l intel 8038716 51199
Intel 80387/20 $1775
Vega Deluxe $490
PRINTERS including cable Vega VGA $649
Epson LX 800 call
Epson FX 1000 call
Eoson X600 @l ALL MICRO SALES PRODUCTS
o 50 & ®ARE THE LATEST RELEASED INBOARD
Epson SQ 25 ca Q
Epson GQ 3500 call VERSIONS
= ARE SOURCED FROM THE 386/PC
OFFICIAL AUSTRALIAN
DISTRIBUTORS $
B
CALL US WITH YOUR BEST COME WITH FULL WARRANTY
AND GUARANTEED SUPPORT
PRICE FOR ANY = PRICES INCLUDE SALES TAX
PRODUCT NOT LISTED ® COME WITH FREE HOT-LINE INC. TAX
MICRO SALES SUPPORT.
ytn)-
tinr

(CNR MACARTHUR ST ULTIMO 2007. FAX 2813920
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despite the fact that no professional
publisher ever refers to the gutter as
this) is not controllable by the user. This
is present in the spec sheet for the page
and means that all gutters on a given
page must be the same. This is
typographically incorrect, especially in
newsletters and magazines, and is a
serious fiaw in Byline.

Spec sheets for the photo boxes allow
you to define the size of the box, any
cropping of the graphics contained within
them, and the size of any borders or
boxes required around the material.

Making up is hard to do

When your material has been loaded
into the relevant boxes, and the spec
sheets have been tidied up to produce
the effect you want, you can move
material around the page to get the best
look. With a WIMP environment this is
easy. You just use the mouse to point to
the item you want to move and literally
move it. With Byline, shifting items
around the page is awkward and slow.
You have to use either the arrow keys,
or alter the spec sheets. It means that
you must have a very precise design in
advance if you are to use Byline with
any kind of speed.

This reveals that Byline is not really a
sophisticated desktop publishing
program at all. It is a fairly basic page
make-up application that combines text
files with graphics files. But you can do
that quite easily with Microsoft Word, for
example. Sophisticated deskiop publish-
ing programs, in the true sense, allow
you to do much more than just mixing
text and graphics. They allow you to
emulate the traditional publishing
process, merely providing a tool by
which publications are produced. Byline
does not emulate traditional publishing,
but takes a completely different ap-
proach to document design. Sophisti-
cated desktop publishing programs also
allow you to manufacture your own
simple graphics, and even new word
processors such as FullWrite Profes-
sional give you a complete drawing
package as a menu-selection.

Byline professes a simple graphics
capability, but this is limited to rules and
boxes. Byline does not, for example,
produce tints, nor does it support white
text reversed out of a black background
— both commonly used in publishing.

However, Byline does have a
reasonably good text editor. This is a
fairly fast but basic word processor
which allows you to write your text
directly into the publication instead of im-
porting it from a word processor file. The
advantage of using the Byline text

processor is the fact that you do not
have to quit the application to write ar-
ticles for your publication. In addition,
Byline saves all your text files in an
ASCII format so that they can easily be
exported back to your main word-
processor application if required.

The text editor in Byline can use
either half of the screen, replacing the
spec sheet, or the whole screen. It has
all the usual basic word processing
facilities such as cut and paste, which
are accessed through function keys, as
well as type styling and formatting. The
text processor also includes search and
replace facilities, but does not have a
spelling checker. Once you save your
text, it automatically appears in its box

‘This looks like a product
rushed out to claim
some part of the desktop
publishing market.’

on the mini page representation.
However, Byline cannot let you write
unless you give it a filename first. You
need to remember the names of your
text files before you start writing so that
you do not double up. If you 'do type in
the name of an existing text file, Byline
will load this into memory. The result
would be a waste of your time while
you closed this file and renamed a
fresh one. °

When you are happy with your text and
graphics, you can enhance the pages if
you wish to. Byline allows you to
produce both left and right-hand master
pages, and you can generate automatic
headers, as well as automatic page
numbering. You can also experiment
with various ‘looks’ by adjusting the
number of columns in each text box, the
justification of text, the size of headlines
and so on. Byline supports all fonts from
eight point to 144 point.

In print

Printing the output of Byline should be
easy for most PC users. The program
supports a wide range of printers includ-
ing PostScript compatibles such as the
Apple LaserWriter, as well as other laser
printers like the popular Hewlett-Packard
LaserJet series. Byline also supports 8
and 24-pin dot matrix printers including
those from Epson, IBM and + iata. If
the printer you are using does -ave
the typeface specified in » z
spec sheet, Byline automr:

stitutes one which is availab:-
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chosen printer. (When you install Byline,
you have to specify which printer you will
be using so that the correct driver can be
loaded.)

To enhance your printing Byline.also
allows you to kern characters. Kerning
is the typographical process whereby
letters are moved closer together to im-
prove their appearance on the page.
Kerning in Byline is automatic, although
you can alter the degree of kerning by
changing the kerning tables using the
text editor. Kerning tables are descrip-
tions of the space taken up by par-
ticular pairs of characters. For example,
an A and a V need to be moved closer
together, so a kerning table may
describe this pair of characters as
taking up only 75 per cent of the actual
space required for them. This moves
them closer together. For the same let-
ters in some other typefaces 75 per
cent may be too ciose and you would
need to alter the kerning table to say,
85 per cent. This is time-consuming,
however, and much more cumbersome
than the simple keyboard manual kern-
ing supported by the likes of Page-
Maker. But it is a mystery why Byline
allows for the typographical precision of
kerning at all, while removing the more
important control over gutters and
having so few typefaces. In addition,
you can select type sizes only in single
point increments, which is not accurate
enough for many publishing activities.
Another typographical problem with
Byline is the fact that you cannot
change the method of justification or of
letter spacing to improve the look of
text, as you can with PageMaker or
XPress.

Of interest to many PC users, however,
will be Byline’s ability to import directly
from Lotus 1-2-3 and Symphony. This
means that Byline could be very useful
in the publication of management infor-
mation and in spreadsheet publishing. In
addition, Byline has the unique capability
of using dBASE Ili files in mail-merge
letters, directories; and so on. Because
of this fact, Byline could become very
useful in basic directory and database
publishing.

It is hard, however, to believe that
Byline will become anything more than
a useful tool for a minority of in-
dividuals. It does not offer the degree of
sophistication provided by other PC
desktop publishing packages. Byline
also falls down in terms of typographi-
cal con: »2l: someong who wants to
proc’ice ‘op-class material will not get
the tevei of pr~cision required from:
3 ine. 3yane Asc lasi 5 sufficient  s-

hlishr: ‘efai2s. Businesses which

£l * ne smart documeritation
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Whetrer you're spending $30 million or
around $1,500 for computer electronics, one
thing remains the same — Samsung quality.

When you consider that the Samsung
Corporation is one of the world's leaders in the
field of aviation electronics and communications
with over $5 billion in turnover annually, then
it's no wonder that the new S300XT
Compatible and 5500 PC-AT Compatible
meets the most demanding standards.
Standards that were only previously
offered in computers at more than —
triple the cost.

Tre operating system uses PHOENIX
BIOS and legally licensed MSDOS and the 5300
and 5500 come complete with a 300 page user
guide and fully prepared MSDOS and GW
BASIC documentation. This compact system
has a total of eight expansion slots making
the addition of peripherals both easy and
economical and also features | Farallel and
2 serial ports as a standard feature.

S: msung's renowned engineering
excellence has produced what could only be
described as the Mercedes-Benz of IBM
Compatibles. It only takes one look to see that
Samsung Computers are manufactired to
exacting standards and extremely i sh build
quality. Infact, with over $00 millic 2 in sales in
the Bnited States ¢ ' ne, Sa wsung « ¢ eady 2
major force inworks comy. - itin

= - N s
- \.\\ - Ss50g

Samsung S500 PC-AT Compatible —

Soon to be released are the 80286 and

full 25MHZ 80386 laptop and desktop models
=3 that will complete this exceptional
microcomputer range. And with the backing of
a 12 month warranty supported by the George
Brown-Amust nationwide dealer network,
Samsung will remain second to none

in quality, range and price.

e

The Samsung range of computers
are supported and distributed
exclusively in Australia by:

The Samsung $500 and $300 feature:
® Fully licensed and documented MSDQOS

George Brown-Amust Pry. Lid.,
Contact: Sally McFarlane

and GW BASIC. 174 Parramatta Road,
® Phoenix BIOS — the optimum inPC CAMPERDOWN, NSW. 2050.
Compatibility. (02) 519 5855.

¢ Fully enhanced 10/ Keyboards.

o Configuration up to 200 Mega Bytes.

® 640KRAM on 5300: | Meg RAM on 5500.
® §extension slots.

George Brown-Amust Pty. Ltd,,
Contact: Denis Gallagher

e Small footprint construction. 350 South Road,
® |2month warranty backed up by over 50 MOORABBIN, VIC. 3189.
dealers nationwide. (03) 555 3644

GEORGE
BROWN
GROUP

GEORGE BROWN - AMUST PTY. LTD.

iHE COCMPLTER & COMMUNICATIONS DIVISION OF THE GEORGE BROWN GROUP

HY
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may find a home for Byline, but they
too will become frustrated, as | did, with
the cumbersome way of doing things
and the appalling lack of speed.

The whole problem revolves around
the entire concept of Byline. It has been
designed with the WIMP environment an
absent, seemingly unwanted, item. It is
this factor alone which dramatically
reduces the capabilities of the package.
The product has been designed to use
the capabilities of the basic IBM PC or
clone, without any enhancements —
save that of improved screen handling,
The IBM PC was never designed with
the graphic work of publishing in mind.
To produce a program like Byline to take
advantage of the lack of features of the
PC is a retrograde step.

Byline is not, like DTP packages which
use the WIMP environment, intuitive. It
does take time to learn. However, it is
very difficult to use comfortably. While
the idea of a spec sheet for every item is
useful, though not new since Ventura
uses style sheets (much more effective-
ly), their constant overbearing presence
on the screen tends to take your mind off
the real work in hand — designing a
page. Also, the slowness of the program,
due to its awkward way of working, is
frustrating and not conducive to eftective
publishing.

Documentation

Like many computer manuals, the one
included with Byline is incomplete. It has
a poor index, for example, so finding the
answers to your inevitable questions at
the beginning is not easy.

Conclusion

Byline is a simple page make-up ap-
plication which may benefit those who
want to produce fairly basic page layouts
as might be required in the production of
business documentation; it is not a good
tool for the production of newsletters or
magazines. If your needs are simple and
you do not want the level of sophistica-
tion offered by the larger, more expen-
sive packages like PageMaker, then it's
worth a look.

However, the lack of typographical
choice and precision found in Byline is
a ‘serious problem, and one which
should be considered carefully. This
looks like =« product rushed out to claim
some pe* of the desktop publishing
markat. ~rom a company with the
reputation -f Ashton-Tate, this is sorie-
‘hing of a surprisa.

Byline retails rci- $595.
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COMPUTERS o
Denvef“{a Quality Products at the Best Prices o’z.oa,e
Ausi,fge Call us for a Quotation on our full Range e,
wi All the best from Perth s
COMPUTERS PRINTERS TAPE BACK UP
Comdek XT/AT computers Yes, all our printers are Wangtek
now in stock at the lowest sourced from the official 60Mb e?d., controller, s/w $1450
pricgs available. Th_ese Australian distributor and 125Mb int., controller, s/'w  $1750
quality PC’s have slide are inclusive of sales tax.
tops, 10 MHz, 640k, Full range available.
12 mth warranty. All DOT MATRIX ACCESSORIES
configurations available. Epson LX800, 180cps $399 f
D o Vast selection of cables,
Comdek 10MHz XT, S/F $835 grotger M1109 with tractor  $379 diskettes, storage boxes.
Comdek 10MHz AT, -r(c;t er N,ﬂ 709, Disks, 5%” DSDD
1.2 Mb S/F $1745 Wide carriage $780 plastic box $11
Ultra XT, QOMb, DOS $1885 EDSOH EXSOO’ 25OCDS 3865 Parallel Cable,
Epson Foe, 20Mb S8 e HLS, 1M 8ppm  $4250 .5 top guality $20
Epson AX2, 20Mb, mono 3505 ' '
p $ AST Postscript $6950 Pargllel cable, 4.5m $30
Logitek mouse $190
Document holder $19
DRIVE:
MONITORS
Teac 360K drive $155 GAMES
Seagate 20Mb with DTC $550 Samsung Composite $145 ) ,
Microscience 44Mb v/c  $1195 Samsung TTL/Composite  $160 E,”te”a'”menlt I& Education
Micropolis 71Mb v/c $1750 Samsung 12" Flat TTL $180 \’f\}ggg 8;?:;3'
ADI DM12 TTL . $215 Donald Duck’s playground
Comdek RGB, M. Display ~ $535 R,ce Car Rithmetic all $49.95
SOFTWARE Comdek EGA $765 Starﬂight
Lotus 1.2, 3 $610 Comdek 14" Dual Auto $265 Best of '87, fantastic $85.50
Lotus HAL $225
Sideways $99
Spell In $105 MODEM CARDS
Write In $145 $
Multimate Adv I $749 Netcom Everex Quality with s/ware
Symphony $935 Modem 3+12 $285 £mMS 2Mb
D Base ill+ $859 Smart 21/23 SA $495 (XT, OK inst) $285
First Choice $220 Smart 1200 SA $649 EnmS 3MDb
First Publisher $150 Smart 123 SA $875 (AT, OK inst.) $285
Microsoft Windows $150 In Modem $385  Magic I/0, XT, AT $120
Microsoft Draw $250 In Modem 123 $695 A Autoswitch $295
Microsoft Excel $695 |n Modem 1234 $875 Games Card $25
Microsoft Word (Ver 4) $695 |In Modem 1200 $535

Mainstream Computers Pty. Ltd.

329-401 William Street, Perth 6000). Western Australia
¢ All prices in lude saleg tax =~ = ) P70, Bo.. 0194, West Perth, W.A. 6005 Bankcard
*:All prices sotrced from.irax sy 1 L5 Fax: (09) 328 2457 Visa
Official Australian Disisibutor

T e (09) 328 8477 o
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In the final part of our Teach Yourself
Smalltalk series, Carl Phillips looks at the
language’s interactive programming
environment, and presents a picture of how it
looks on the screen.

One of the distinguishing characteristics
of Smalltalk systems is their support for
interactive bit-mapped graphics. The
ability to create, manipulate, and dispiay
high-quality graphical images is a fun-
damental part of the system. The inter-
active Smalltalk programming environ-
ment and Smalitalk applications
programs rely heavily on the graphics
classes.

Since this series has referred to
‘Smalltalk the language’ and not
‘Smalltalk the interactive program-
ming environment’ | haven't said much
about what Smalitalk looks like on the
screen. However, to appreciate the
graphics classes built into Smalltalk, it is
useful to see what a Smalltalk screen
looks like. Shown later in this article is a
typical view: in this case, Digitalk’s
Smalltalk/V at work.

As on the Apple Macintosh, work is
performed in overlapping windows which
are manipulated using the mouse. These
windows are further sub-divided into dif-
ferent areas called ‘panes’. Entering,
editing, and compiling Smalitalk code is
done in specialised multi-paned win-
dows called ‘browsers’. Applications that
run within the Smalltalk environment
usually provide their own specialised

windows or browsers which reflect their
use. For example, one simple applica-
tion that comes with Smalltalk systems is
the ‘Form Editor’ (a ‘Form’ is the
Smalltaik name for a bitmap). This dis-
plays a window which lets the user
create and edit bitmaps in a similar way
to MacPaint on the Mac.

Xerox Smalltalk was the first bit-
mapped windowing system the
Apple Macintosh, Microsoft Windows
and GEM subsequently borrowed these
ideas. Dan Ingalls, one of the original
Xerox researchers who created
Smalitalk-80, is credited with inventing
the now famous ‘bit block
transfer’ or ‘BitBLT' graphics operation
(bit block transfer was the name of an
instruction on one of the Xerox re-
search computers). BitBLT is a single
underlying graphics primitive which can
support all screen operations on a bit-
mapped screen. |t became famous as
the operation at the heart of the win-
dowing systems provided by the Apple
Macintosh ROM toolkit, Microsoft Win-
dows and GEM. Some modern per-
sonal computers such as the Com-
modore Amiga have a hardware BitBlt
where the operation uses custom
hardware to speed things up.

seveve
sesese

‘Of the three Smalltalk dialects dis-
cussed so far, Xerox Smalitalkk-80 and
Digitalk's Smalltaik/V both support a rich
set of graphics functions. Little Smalltalk
currently only provides a simple ‘turtle
graphics’ library which reflects its origins
on Unix systems. Little Smalltalk can
have windows and BitBLT-style opera-
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tions added if the underlying operating
system or hardware supports it.

BitBLT

BitBLT operations appear directly in
Smalltalk as a named class ‘BitBIt". An
object of class BitBlt represents a move-
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ment of bits from one place to another,
possibly with a transformation taking
place during the movement, and with a
number of parameters (such as clipRect,
which limits the rectangle of bits affected
in the destination).

BitBlt is an interesting example of how
objects can represent what is normally
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thought of as a pure procedure. It is pos-
sible to create a BitBlt object as usual by
sending the class BitBlt a message re-
guesting a new instance of a BitBlt ob-
ject. The object returned can then be
sent various messages that set the
parameters for the BitBLT operation.

The message ‘copyBits’ sent to a BitBLT
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VIDEO CARDS

Monochrome/Hercules Graphics & Printer $117
Colour Graphics/Monochrome & Printer Short $120
Colour Graphics/Monochrome/Hercules & Print  $152
EGA/CGA/MGA/HGAComp.Also NEC Multisync  $259
EGA/CGA/MGA/HGAComp.+Double ScanCGA  $375

MEMORY EXPANSION CARDS

Memory Expansion 64-640K Zero K $ 62
Memory Expansion 2MBEMS Compat.ZeroKXT  $141
Memory Expansion 128K for PC/AT. Zero K $ 68
MULTI I/0 CARDS

Advance Floppy/Printer/Clock/Game Port $136

Clock/Calendar Card $
Clock/Calendar/RS232 Port $
Printer Card/Parallel Port $
Printer Card/RS232C Port $ 62
Printer Card/RS232C Paraliel Port $
Print/2XRS232/Clock/Game Card $
Printer Card/RS232/Game Port for PC/AT $

32 EXTERNAL

DISKETTE DRIVES $326
NEC 3'."” 720K Drive/Steel Case/37 Pin Plug

XT/AT Compatible  Must use DOS 3.2/3

Mountain Tape Backup Drive complete with

Software and Manuals.

TD4440...... e e AT Compatible

TD4340..... . ..o XT Compatible  $795
ACCESSORIES
Keyboard PC/AT Style. Tactile 101 Keys $143
Mouse. Witty Mouse C400 $ 92
Mouse. Genius Mouse GM6+ with Dr. Halo $141
Joystick. Quickshot $ 29
Power Supply 200 W-AT $208
Power Supply 180/200 W-AT $176
Power Supply 150 W-XT $160
AT/XT Case Flip-Top $107
AT Case $138
Extra RS 323 Chip $ 20
Chassis to Fit 3%2” Floppy in 5%" Slot $ 20
MODEMS
300/1200 BPS Full Duplex

Hayes Compatible V21,v22 ...  ...... . $339

300/1200/75 BPS Full Duplex
Hayes Compatible V21,V22,v23 ... . .. $448
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MULTIFUNCTION CARDS

Multifunction 1.5 MB Zero K AT $196
DISK CONTROLLERS
Advance Hard Disk Controller

10 MB to 40 MB PC/XT $141
OMTI Hard Disk Controller. RLL:ST506 PC/XT $222
Advance Hard Disk/Floppy Controller A/T $291

Advance Universal Floppy Controller PC/XT/AT  $ 92

PROCESSOR SELECTION
8088-CPU Board 4.77 & 8 MHZ $222
286-CPU Board IBM Compatible $633

286-CPU Board Plus 1024 K 0-Wait/10 MHZ $1537
286-CPU/200 W/Babycase/1024 K

0-Wait/10 MHZ $1681
386-CPU Board. 2 MB. 0-Wait/20 MHZ $3431

54’ EXTERNAL
DISKETTE DRIVES

FOR PS/2 MODEL 25/30

* Attractive Case
Includes All Fittings & Software

* Allows PS/2tocreate 5%"” Disks Readable by XT/ AT’s.
* Software on 5%” Disks can be run directly by PS/2

$503

Machines.
MONITORS
NEC Multisync Il 14” $1185
PRINTERS
Brother M1109 $463
Brother M1709 $989
Oki Data Microline ML182 $397

DISKETTE DRIVES

NEC Diskette Drive 1.6 MB $231
NEC Diskette Drive 3.5” 1 MB $214
NEC Diskette Drive 3.5" 1 MB. Extrnl. $326
NEC Diskette Drive 3.5” 2 MB $240
NEC Diskette Drive 3.5” 2 MB. Extrnl. $351
Panasonic 360K 5.25” $180



5'a” DOUBLE SIDED DOUBLE DE SITY

DISKETTES
10 DISKS

FOR ONLY

n
PLUS POSTAGE

— MADE IN AUSTRALIA
LIFETIMEWARRANTY

DISKETTES 10 PACK

6/%” 10 BRAND DS DD $ 9.90

514" VERBATIM BRAND 1.6 MB  $40.00

3%.” VERBATIM BRAND 1.0MB  $37.20

HARD DISK DRIVES

NEC SEAGATE
20 MB with Controller and Kit ...... $ 546 20 MB with Controllerand Kit ... ..... $540
30 MB with OMTI RLL ; :

Controller and Kit | $ 607 30 MB with RLL Controller Kit .... ... $637
40 MB 40 ms Access Drive Only.... $ 907 CMS
85MBDriveOnly . .... . ..... .. %1610 20MBHardCard ... ...... ) ... $604

80286 ATCO PUTER rrice $1681

* IMB ZERO WAIT STATE * 200 W POWER SUPPLY
* 10 MHZ/8 MHZ * BABY AT CASE
* 101 TACTILE KEYBOARD * CONFIGURED TO YOUR REQUIREMENTS

YOUR MONEY BACK
IF YOU ARE NOT COMPLETELY SATISFIED

CREDIT CARDS ACCEPTED
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DataPerfect

FLOPPY DiSh

They’re like music to your ears!

Combined with the previously introduced 54" DSDD
Dataperfect now provides an increased range of quality disks at
prices that are music to your ears!

Quality guaranteed products backed by 70 years of supplying
products to Australian industry.

Wilbroprint & Computer Supplies

P.O. Box 56, Chippendale N.S.W. 2008.
Telephone: (02) 699 9933 Fax: (02) 699 4152
Shop: 134 Abercrombie Street, Chippendale
(Cnr.Cleveland Street)

PRINT & COMPUTER SUPPLIES PTY LTD

Unit 2/49 Logan Road (Entrance Jurgens St)
Woolloongabba QLD 4102
Phone: (07) 891 5515 Fax: 891 5506

[ ]
L
COMPUTER SUPPLIES -—

A division of CPE Australia Limited Incorporated in Victoria
181 COVENTRY STREET, SOUTH MELBOURNE 3205
TELEPHONE: {03) 696 3200 FAX: (03) 696 3213

3 New Releases

5" DSDD
5Yv4” DSHD
3%.” DSDD 135 TPI

3'2” DSDD DISKETTES 135 TPI
ORDER No| 10-50 50+ | 100+
11148 $3.70 | $3.60 | $3.40

5Y+” DISKETTES DSHD
ORDER No| 10-50 | 100+ | 250+
11149 $2.92 | $2.80 | $2.70

5v+” DISKETTES DSDD

ORDER 1-5 6-9 10+
No. Per Box | Per Box | Per Box

11150 $12.00 $11.00 | $10.00

Students $10 per BOX 5V.” DSDD on
school or student-body identification.

ORDER NOW

Sydney (02) 699 9933
Brisbane (07) 891 5515
Melbourne (03) 696 3200

NATIONAL
TOLL FREE

008 225 542



object will actually perform the fundamen-
tal operation associated with BitBlts —
moving bytes from place to place with cer-
tain transformations (governed by the
parameters) taking place during the trans-
fer. The benefits of representing BitBLTs
as objects rather than, say, having a
‘BitBLT" message to a bitmap object in-
clude simplicity and flexibility. After having
performed one ‘copyBits’ operation, it is
easy to change one or two parameters
and send ‘copyBits’ again to the same
BitBLT object, leaving the rest of the
parameters the same. Common screen
update tasks and animation are per
formed efficiently in this way.

Forms and pens

As well as BitBlt, Smalltalk has several
other classes associated with graphics.
Objects of class ‘Form’ are bitmapped
images consisting of an array of words
that hold the raw bitmap data plus the
height and width of the bitmap image.
Form objects can provide the source and
destination objects for BitBlt transfers.

The display screen is usually a Form ob-
ject in Smalltalk as a Form (or an object of
class DisplayScreen which is a
specialised subclass of Form). Note that
the graphics operations can use any form
for the destination  there is no need for
all graphics to appear on the screen.

Class Pen gives Smalltalk the ‘turtle
graphics’ facilities made famous in the
programming language Logo. ‘Pens’ are
a subclass of BitBlt that have some addi-
tional state and methods, and take the
form of a brush or a nib, as well as a
position, direction and state (whether the
pen is up or down). Pens respond to
messages sending their colour, their
position, direction, and state.

Class CharacterScanrner is a sub-
class of Class BitBlt that allows the
easy manipulation and display of
characters onscreen. Objects that are
instances of class CharacterScanner
are BitBlt, such as ‘procedural’ objects
that will convert strings of ASCII
characters to a bitmap source image
which can then be transferred to the
screen. Among other things Character-
Scanners have a font object associated
with them that governs the appearance
of each displayed character. Character-
Scanners respond to the message ‘dis-
play:at:’ to actually display a string as
the r:ssage ‘copyBits’ is used with Bit-
Blts.

These graphic objects are created and
manipulated using simple Smalltalk
statements, ‘Just like any other kind of
Smalltalk object.

For example, the S7/V staiements:
| aForm |

aForm: Form fromUser.
aForm displayAT: 34@20

will ask the user to appoint a rectangular
area of the screen using the mouse,
copy that area to aForm, and then
redisplay the saved form at a particular
location — the point object 34@20.

The message ‘fromUser’ is a class
message  sent to the class Form and
not to an instance of Form. The method
that implements the ‘fromUser’ message
will use a BitBLT operation to transfer
the bitmap the user designates from the

screen to a newly created form and
return that form object. This form is as-
signed to the temporary variable aForm
which is sent the message ‘displayAT”
with a single argument  the point ob-
ject 34@20. The method in Class Form
that implements the response of form
objects to the ‘displayAt: message will
create and execute a new BitBlt object
that copies the source form (in this case
aForm) to the destination form  in this
case the display screen — at the point
34@20.

As the above example demonstrates,
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—AUSTRALIA’S CAD SOLUTION rom

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

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.
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ULTRA PC/AT 286

New Ultra PC/AT 286 is one of the most outstanding PCs on the market
today.

I

It is 0S/2 and MS DOS compatible, and can easily be integrated with the Tt e

corporate systems you may already have in place.
But the real triumph of tEe ULTRA PC/AT 286 is its competitive pricing.
Even though its power and features compare more than favourably with PCs
such as the IBM PS/2, the Olivetti M280 and the Compaq Deskpro 286 the
ULTRA costs only a fraction of the price.

COMPLETE

IBM Ram, 80286/10 Mhz
1.2 Mb floppy,

30 Mb HDD. .

TTL Multi Synch Monitor '

oFree work processor, spreadsheet, games.

FREE OVERNIGHT FREIGHT BY COMET

(Overnight most states) Includes insurance against loss or damage.

ULTRA TURBO XT  220Mb 1:360k

TTL Screen ......veveeensinnnesnennene $ 1 795

Features include: 640k ram, clock calendar,
serial port, parallel port, games port; tactile/LED *30 Mb 1x360k

keyboard, 4.77Mhz/10M'hz, enhanced AT KB. TTL SCreeN ...uuueeererrenerereennsnssones 1850

¢30 Mb 1x360k

©2x360k TTL color screen.............. veeeeenenne eeeees
screen inc (Multisync).......... $ 1445 ¢30Mb 1x360k

52345

EGA screen ........uceevveenennene S $2 695

PRONTO 0RDER—————><:§ —————————

| Please freight me overnight the following: ASK FOR A FREE CATALOGUE
I Enclosed please find cheque. purchase order. credit card for
I NUMC e
I .......................................................................... ARSS oo
............................... e e Pc0de
| Avaitable from these outlets The best computer people in the country.
l peoy )
¢MELBOURNE
| 519 Burke Rd Camberwell
I SI’SE{)OSA}Z{(%Z)SI\SJB Fax: 209 7737
[ ]
| 11 Edward St Shepparton
I IIWIA& ﬁ'ﬁ?‘él‘sﬁiﬁgﬁﬁm 3630 P Ph: (058) 217155 o (058) 22 2800
| Phone: (038) 21 7155 Fax: (038) 222800 ﬁ TELEPHONE YOUR ORDER NOW CREDITCARDS

e e | e e i o . — S S — — e e e S S i e —— —— —




5% DISKS by
VERBATIM

V12 Dataland DSDD Lot 100+
$ box
100 bulk (inc)

FREE
OVERNIGHT
FREIGHT BY

3% DISKS
by VERBATIM

\Y
\Js¢ ¥ bsop

9
s $19()

5 per
box

COMET

(Overnight most states)
Includes insurances against
loss or damage,

EPSON SUPER
PRINTERS

GRESG
DATALAND DISKS 5V

as?
In glossy library boxes of 10
10

20
boxes 514 (inc)  boxes $12‘(inc)

Made in Australia, delivery free to
your door. 25 year no questions asked
warranty

10 VERBATIM 25/1*]2[3 FOR AT’s
boxes 3438 ne) boxes 53995 (ine

From the big mover in Epson with 12
months nation wide warranty LX800 T/F
Feed 180 CPS + NLQ.

Totally IBM compatible, but will it almost
any computer. The best buy in Australia,

NEW AND DEMO

or pack price inc

1BM cable and paper $439

£y
EPSON LQ 500

The very latest in 24 pin technology. 180
CPS and 50 CPS, LQ tractor friction and

sheet feeder. or pack price inc IBM

D87 %612

New Supermodems
by Maestro

Made in Australia. 12 months warranty.
Telecom approved. All our modems inc.
Software and Cables.

SUPERMODEM 1

V21. V23 for Viatel and 300 BAUD.
Auto dial, auto answer, auto disconnect.
Hayes/Industry standard compatible.

LOW LOW PRICE
ON THE BEST
HARD DISK KITS

The famous Seagate kits, include hard disk
controller, cables, manual, nuts and bolts
and software.

84830 20493

40Mb Voice Coil $995

Superb steel case construction.

$349 inc (Complete)
SUPERMODEM II

V21. V22. V234. 1200/1200/1200/TS/300.
Autodial, auto answer, auto disconnect.
Hayes/Industry standard compatible.

Apple is a registered trade mark
IBM is a registered trade mark

TRADE INQUIRIES
WELCOME

Phone now and ask for Mandy.
You'll be delighted with our better pricing
and fast service,

Steel case.

$449 inc (Complete)
SUPERCARD

Superb Apple Auto Modem. V21. V22.
V23. suits viatel, all the bulletins boards etc.
No reed to buy a serial card or
expensive software. Hayes/Industry
standard compatible.

$339 &

HEAD

BARGAINS
) WAS NOW
IBM 5% drives........oooo.... $340 § 150
IBM JX hard disks...... . 31790 § 995
Hyper 80286 Accel Card §995 § 695
Green Screens....... 3180 § 125
Color Screens.........ooco... $650 § 495
IBM PC (6840k. 20Mb screen).... $2100
APPLE COMPATIBLE
WAS NOW
Drives 2E, 242C........cccooo...n0.) $249 $195
JOYSHCKS oo cnrencnnisnnneeene $49 §33
DISK STORAGE

DX 65 (5%) $16.80
DX 100L (5%) $19.50
DX 100 (3%) S19.50
DX 00 (32) $14.00

CLEANING KIT
3V reusable $ 5

was §14.95
GENUINE
MICROSOFT

MOUSE MATS

Anti static for sensitive accurate track-
ing, prevents dust and dampness, pre-
cislon surface rubber backed.

5199

MOUSE (IBM)

Bus, Serial PS/2 complete with
¢ Show partner
® Microsoft paintbrush
¢ Expert Mouse menu

$199...

(Complete)
OTHER NEW
HARDWARE
IBM AT 339...e s o $5900
IBM Joysticks. § 45
Apple JOYSHCKS.....coovvvirrercssririnen $ 3
Epson LQ 800. .$ 833
Epson FX 85... $ 680

Epson LQ 1000.........

Epson MX 100. (Demo).... $ 695
Dual Printer Switch Units............. 62
XT Turbo Motherboards 10Mz ......$ 199

ADI EGA Monitor and card..........
NEC Multisync monitor
3% Add on drive units

NEC P2200.......... ..$695
IBM Proprinter XL...
FX 800 $ 699
FX 1000 $935
LQ 850 $899
LQ 1050 $1350
LQ 2500+ $1650
EX 1000. $1145
NEC P6 $830
P5 $1490

TECHWAY
5.25” 360KB
External Floppy

Disk Drive

e

-

Our 5.25” external drive al-
lows all PS/2 machines to read,
write and format standard
J60KB disks. The drive features
sleek casing, easy installation
{(plugs into an existing con-
nector inside the PS/2) and low
power consumption. (4W or
0.25A it 12V from system
?ower). Complete accessories
or PS/2 models, 25, 30, 50. 60
and 80 are packaged with each
drive. No additional software

PS/2 5595

Available from these outlets-

MAIL ORDER CENTRE
| 11 Edward St Shepparton 3630

| Phone: (058) 21 7155 Fax: (058) 22 2800
N

The best computer people in the country.
eMELBOURNE
519 Burke Rd Camberwell
Ph: (03) 20 7895 Fax: 209 7737
¢SHEPPARTON

11 Edward St She
Ph: (058) 21 7155

) TELEPHONE YOUR ORDER NOW CREDIT CARDS

parton

ax: (058) 22 2800




entered directly into the workspace window

Uorks sace

A typical Digitalk Smalltalk/V screen showing turtle graphics commands being

by making use of the classes supplied
with Smalltalk, very high-level graphics
operations can be performed in just a
few statements. Graphics operations
with Pen objects are easy too:

| aPen |

aPen: Pen new.
aPen grey.

aPen goto: 34@20.
aPen down.

aPen go: 10.
aPen turn: 90.
aPen go: 10.
aPen turn: 90.
aPen go: 10.
aPen turn: 90.
aPen go: 10.

will draw a grey rectangle on the screen
beginning at point 34@20. These state-
ments create a new instance of class
Pen, send a message to aPen setting its
colour to grey, send a message setting
its position to the object 34@20, send a
message setting its state to down, and
then a series of messages commanding
it to move about the screen drawing the
rectangle.

These graphic classes provide the un-
derlying basis for the Smalltalk user in-
terface. Coupled with the Smalitalk user
interface classes they provide the ele-
ments for building serious applications
programs.

Interface classes

Software systems, such as the Apple
Macintosh toolbox, Microsoft Windows,
or GEM, provide a library of routines that
can be called from an application

program to provide a graphical interface.
In Smalltalk, the standard user interface
is provided in a set of classes. There is
no distinction between an application
program, operating system, or window
manager in Smalltalk; they all live and
cooperate in the single integrated
Smalltalk environment, so the user inter-
face classes that you use in building
Smalltalk applications programs also
support the browsers and windows that
are used to implement Smalltalk.

By re-using these standard classes
built into Smalltaik in the creation of an
application program you can save your-
self a lot of work. There are many pre-
defined building block user interface

classes that support the facilities built
into Smalltalk. By directly creating and
using instances of these classes or by
subclassing to change their behaviour
as required, you build on what has been
done before rather than reinvent the
wheel. Since representing everything as
an object is a powerful abstraction you
can re-use both high and low-level ob-
jects in your work. if, for example, part of
your application needs to create and edit
bitmap images, you can just re-use the
classes that make up the Form Editor
directly.

This is in sharp contrast to the window
manager systems on the Macintosh or
Microsoft Windows. While these provide
low-leve! building blocks of varying
degrees of utility, there is no easy way to
re-use higher level abstractions.

Model-View-Controller

Xerox Smalltalk-80 uses a system
called ‘Model-View-Controller’ (usually
abbreviated to MVC) to provide a high-
quality user interface. Digitalk’s
Smalltalk-V has a roughly parallel but
simpler set of classes and uses dif-
ferent terminology — application-pane-
dispatcher rather than model-view-con-
troller. This explanation will use the
Smalltalk terminology but the fun-
damental ideas remain the same. One
problem with Model-View-Controller is
that up until recently it had not been
very well documented anywhere. Xerox
and Addison-Wesley have published a
series of three books about Smalltalk-
80 but the fourth book about using
Model-View-Controller was announced
but never materialised. This means that

[ Class Hierarchy Browser ]

irectory

-keCurrent

The Class Hierarchy Browser gives access to an important feature of Smalitalk: the
ability to manipulate and create your own classes
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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 with the
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 12.5 MHz.

Hyperformance is for the real PC aficionado! 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 swtches or continuously re-booting.

Number of times faster than an IBM PC each Hypertec
board runs for a given task.

HYPERACE

HYPERACE HYPERFORMANCE

IBM IBM AT 286 PLUS 286 SUPERPLUS

PC 8MHz 10MHz 12.5MHz 126MHz  16MHz
Norton S1{V3.0)  1.00 7.70 10.10 129 1330 17.70
PC Bench
Pnme Sieve 1.00 3.78 5.81 7.2 7.30 9.08
Symphony
Recalc 1.00 2.78 2.96 3.55 5.82 7.76

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

Our 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!

=I
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hnology

HYP 10BAR

Hypertec Pty Lid., Suite 404, Heiry Lawson Business Centre, Birkenhead Point, Drummoyne, NSW 2047. Telephone: (02) 819 7222 Fax: (02) 819 7428.




SCHMIDT 123AT
MULTI STANDARD
MODEM

®V21,V22,V23 Multi standard modem
(3007300, 1200/1200. 1200/75)

® Auto diai "AT” command set
(Hayes" compatible)

® Auto answer/auto disconnect

® Auto answerback (Similar to Telex)

# Auto or manual control

® Dial-up or leased line operation

® Pulse or Tone Dialing

® Automatic speed ranging

® Speaker for call progress monitoring

® Baud-rate converter with 48
character buffer (V23)

# Synchronous or asynchronous
operation

® Fully self contained power supply

® Low power operation

® Metal case (R F. shielded)

® Visual monitoring of important
interface circuits (7 LED's)

# Full or half duplex (V23)

# Double adaptor plug to allow use of
standard phone (Mode 1/3/5)

# Telecom Authorised (C87 37:65)

*Hayes 1s a rademark of Hayes

Microcomputer Products Inc

PANASONIC KX-P1081
DOT MATRIX PRINTER

®i20CPS.

# Pica or Elite character set

# Print Modes: NLQ, Dot Graphics,
Proportionai Font, Draft.

# Proportionai Printing

® Reliable and Compact

® Proportionai Printing

# Logic Seekin,

o 1K Printer Bulter

Cat. C20035 . only $595

T —

APPLE* COMPATIBLE
SLIMLINE DISK DRIVE

Companble with Apple 2 +
Cat. X1990%1 .. Normaily $225

SPECIAL $179

APPLE" [IC COMPATIBLE
DISK DRIVE
(including cable only $199

SAMSUNG TTL
12” MONITOR

® High contrast, non-glare screen
 Exceiient value for money!

SPECIFICATIONS:
Picture tube: 12" diagonal 90°
deflection
Mode: TTL
TTL input signal:
Polarity: TTL Positive
Level: 4Vp-p + -1-5V
impedance: 750hm
Video bandwidth: 16MHz (—3dB)
Scanning frequency:
Horizontai: 18-432 + - 0-1KHz
Vertical: 50HZ + -0-5%
Active display area:
216(H) x 160(V)mm
Display characters:
80 characters x 25 lines
Input conhéctor: 9 pin connector
Controls:
Front; Power. ON/OFF, Contrast
Rear; V-Hold, V-Size, Brightness
internai; Vertical Linearity,
Horizontal Linearity, Horizontat
Width, Focus.
Power supply: 1 10/1 20V 60Hz.
220/240V 50 H.

Dimenaiona:

3051W) x 297(H) x 307(Lymm
Weight: 7-3Ky
Shipping welghl: 8-3Kg
Cat.No. Description Price
X14500 (GREEN) $189
X14502 (AMBER) $189

RS232 BREAK OUT BOX

A simpie way of monitaring RS232
interface lead activity. interface
powered, pocket size for circuit
testing, monitoring and patching.
10 signal powered LED's and

2 spares. 24 switches enables you
to break out circuits or reconfigure
and patch any or all the 24 active
positions,

SPECIFICATIONS:
Connectors: DB25 plug on 80mm
ribbon cable and DB25 socket.
Indicators: Tricolour LED's for TD,
, CTS, DSR, CD, TC,
RC.DTR, (E)TC
Jumper Wires: 20tinned

THE BUTTON
SPIKE PROTECTOR
Surges and spikes are caused not
oniy by lightning strikes and load
switching but also by other equipment
being switched on and off, such as
fiuarescent lights, electric motors,
fridge freezers, air conditioners, etc.
For effective protaection such spikes
must be stopped before they reach
éour equipment. Simpiy plug The
utton into an outiet and it will protect
ail equipment plugged into adjacent
outlets on the same branch circuit.
The Button empiays unique metal
oxide varister technology and will
dissipate 150 joules of electrical
energy. {nearly twice that of

Power: Interface power.

Enclosure: Black, high impact
plastic.

Dimensions: 85 x 95 x 30mm

X15700 $94.95

COMPUTER PAPER
Quality paper at a low price! 2,000
sheets of 70 gsm bond paper.
Cal.C21003 11 x 912" . $39.95
Cat.C21005 15x 11" . $67.95

* % % ok ok ok k ok
STOP PRESS!

GOLDSTAR
TTL MONITORS
ONLY $149
THIS MONTH ONLY!

LA S0 & 8 8 & ¢

DELUXE PRINTER STAND
® Restores order to your work area
without occupying exlra space
® Feeds and refolds paper under

the printer automatically.
® Adjustable paper deflectors
ensure smooth flow of paper.
® Made of moulded plastic
® Suitable for most printers

€21058 (80 column) . $69.95

RITRON 2 MONITORS
Stylish monitors available in green
or amber dispiays and featuring
swivel base that tilts forward and
back 30 degrees and swivels right o
left 60 degrees!
SPECIFICATIONS:

CRT DISPLAY SIZE: 12 inches
non _?Iare 90 degree deflection.
iNPUT SIGNAL: 1.0- 2.5V p-p
composite video signal.
INP INPEDANCE: Normai
approx. 50K ohm.
INPUT TERgIINALS RCA phone

HISE 'AND FALL TIME: Less than

25 us
VIDEOQ BANDWIDTH: 20MHz
Corner; 800 lines
‘Geometric distortion; 2% or less
Linearity; less than 2%
CONTROLS: Front; Pawer On/Off,
brightness, contrast
Rear; Vertical hold, Horizontal'hoid,
Vertical ling, Vertical size.
Green Cat. X14506..Normally $235
Amber Cat. X14508..Normaily $239
NOW ONLY $169

surge arresters.)
SPECIFICATIONS:

Voitage: 240V Nominai

Total Energy Rating: 150 jouies
Response Time: 10ns

Protection Levei: 350V peak

Lo .. 83485

TIPSR —

—_—

COMPUTER CABLE

CiC6 6 conductor computer
interface cable. Colour coded with
braided shield.

(to IE422 specifications)

Copper conductor 6 x 7/0.16mm.
1-9 metres 10+ metres

$1.90/m $1.70/m

CiC9.100 9 conductor computer
interface cable. Colour coded with
mylar shielding. 9 x 7/0.16mm.

1 9 metres 10+ metres

$2.50/m $1.95/m

CIC12 12 conductor computer
interface cable. Colour coded with
myiar shielding. 12 x 7/0.16mm.

1-9 metres 10+ metres

$2.70/m $2.50/m

CiC16 16 conductor computer
interface cable. Colour coded with
mylar shielding. 16 x 7/0.16mm.

1 9 metres 10+ metres

$3.90/m $3.40/m

CIC25 25 conducter computer
interface cabie. Colour coded with
mylar shielding. 25 x 7/0.16mm.
1-9 metres 10+ meires

$4.90/m $4.40/m

SAMSUNG 127
TTL/COMPOSITE
MONITOR
ONLY $179

FEATURES....

® Af last a monitor with both TTL and
Composite modes!

® High contrast, non-glare screen

. ngh resolution, 80 or 40 character
dispiay

L] SwweI/T it base

SPECIFICATIONS...
Picture tube: 12" diagonal and 90°
defiection
Phosphor: Green (P42)
Video input signal: Composite/TTL
Switchable
Polarity: Negative/Positive
Level: 05 - 2-0Vp-p/4-0+  1:5Vpp.
tmpedance: 750hm, more than
6-8K ohm
Scanning frequency:
Horizontal: 15.75 KHz
+ -0-1%/18-432KHz + - 0-1%
Verticai: 47-63Hz
Video bandwidth: 20MHz
Active dispiay area:
Composite: 206(H) x t60(V)mm.
TTL:216(H) x 160{(V)mm
Diaplay character:
80 characters x 25 rows.
Input terminal: Phono Pin Jack,
9 pin D-Sub Connector.
Controls:
Outside: Power Switch, Contrast,
Brightness, Signal Select, V-Hold.

V-Size.
inside: H-Width, H/V linearity,
Focus, H/V-Shift

Power supply: 1 10/120V 60Hz,
220/240V 50Hz

Dimensions:

308(W) x 297(H) x 307(L)mm
Weight: 7.3 Kg
Shipping welght 8-3Kg
Cat.No. Description Price
X14509 (GREEN) $179

2 & 4 WAY
RS232 DATA TRANSFER
SWITCHES
if you have two or four compatible
devices that need to share a third or
fifth. then these inexpensive data
transfer switches wili save you the
time and hassie of constantiy
changing cables and leads around.
# No power required
® Speed and code transparent
® Two/Four position rotary switch on
front panel
* Three/Five interface connections
on rear panel
# Switch comes standard with
female connector
2 WAY Catx19120 only $59
4 WAY Catx19125 only $99

2 & 4 WAY
CENTRONICS DATA
TRANSFER SWITCHES
Save time and hasstes of constantly

changing cabies and ieads around

with these inexpensive data transfer

switches. These data switches

support the 36 pin centronic interface

used by Centronics, Printronics,

Data Products, Epson, Micronics,

Star. and many other printer

manufasturers.

® No power required

# Speed and code transparent

® Two/Four position rotary switch on
front panel

# Three/Five interface connections
on rear panet

# Swilch comas standard with
female connactor

# Baie locks are standard

2 WAY (X19130) only $59

4 WAY (X19135) only $99

VERBATIM
HARD DISK CARD
Available 20 or 30 M/Byte! IBM*
compatible, plugs straight in to your
computers bus connectors!

X20020 .
X20030 oo $1,095
THOMSON EGA MONITOR

Top quality high resolution EGA
mornitors with a space-age design.
SPECIFICATIONS:

CRT: 14 inch (360mm) diagonal,

90 degree deflection.

Dlsplan Size: 245(H) x 180(V)mm

Phosphor: P22, non glare, tinted
screen.

Dot Pitch: 0.31mm

Video Bandwidth: 18 MHz

Resoiution: 15-75KHz - 640 x 200

21-85KHz 640 x 350

Input Signals:

1. RGBI - positive, H(+), V(+)
2. RrGgBbi! - positive, H(+) V{-)

Input Impedance TIL
(330 ohm:

Dual Scannlng Frequency:
Horizontal: 1575 KHz or 21-85 KHz
+-10Hz
Vertical: 50 - 60 Hz

Connector: 9 pin, D-typ

Size: 312(H) X 363(L) xaﬂO(W)mm

Weight: 10-8 Kg (Net)

X14525 ... ... . $895

54" FLOPPY DISK DRIVE
EXTENSION CABLE
® iBM* compatible
@ DB37 Male to 34 way edge
connector
® Length 0-5 metres

P19045 $99.95

31/2" FLOPPY DIiSK DRIVE
EXTENSION CABLE

® [BM" compatible

© DB37 Male fo 34 IDC connector

® Length 0-5 metres
P19046 $99.95

RS232 DATA SWITCH
WITH TESTER
® No power required
® (dealfor 1

CENTRONICS GENDER
CHANGERS

® Female to Female.

[ Savas mod|fy|ng or repiacing

to
or 2 computers to one penpheral

® 25 pin RS232 "D" connectoars,

® Six dual coloured LED indicators
showing certain flow status:

T.D. Transmit Data

R. "I? Receive Data

- 200(W) x 68(H) x 150{D)mm
Cat.X19110

........... RR.P.$169
Our Price $149

JOYSTICK FOR IBM

Features Selectabie “Spring
centering” or “free floating™. Electrical
trim adjustments on both axis.
360 degree cursor control

$39.95

L2 .80 8.8 8 & ¢

GENUINE CANON

LASER CARTRIDGES
EP R340002 Cartridge:
For Canon and HP Laserjet.
EP-S R640002 Cartridge:
For Canon and HP Series 2 Laserjets.

each $210

L2 .8 0 0. 8 & & ¢

I‘-“\
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372" EXTERNAL DRIVE

® 720K formatted capacity:

@ 37 way D type connector fits
directly onto drive controiler card.

© Compatible with iBM* PC/XT.

# Requires DOS 3-2 or greater.

® Size: 266(D) x 104(W} x 75(H)mm

- only $395

COPY HOLDER
(YU-H33)-
® Copyareagl2 x 1™
® Sliding line guide
© Flat metal base

C21060 $39.95

les.
* Al 36 plns w»red slralghlb mrough
Cat. X15663 Male to Maie
Cat. X15661 Male to Female
Cat. X15664 Female to Female
Normaily $33.95,
Only $24.95

RS232 GENDER
CHANGERS
® Saves njodizing or replacing
non-mating RS232 cables.
# All 25 pins wired straight through
Cat. X15650 Male to Maie
Cat. X15651 Male to Femaie
Cat. X15652 Femaie to Female
Normally $14.95 each
Only $9.95

DB15

GENDER CHANGERS
® Saves modifying or replacing non

mating DB15 connections
# Ali 15 pins wired straight through
X15645: Male to male
X15646: Male to Female
X15647: Female to Female

only $14.95

DB9 GENDER CHANGERS
® Saves moditying or replacing non
mating DBS connections

® Ail 9 pins wired straight through

X15640: Male to male

X15641: Male to Female

X15642: Female to Female
only $14.95

RS232 WIRING
ADAPTOR BOX

® Male lo female

# 25 Detachable plug on leads

® 2 minj jumpers

# ideai for experimenting or

temporary connections
Cat. X15665 Normatiy $49.95
Only $44.95

ok

RS232 MINI TESTER

# Male 10 female connections

® All pin wired straight through

# Dual colour LED indicates activity
and direction on 7 lines

® No batteries or power required

.D. Transmit Data

.5.R. Data Set Ready

.D. Receive Data

.D. Carrier Detect

.T.S. Request to Send

.T.R. Data Terminal Ready

C.T.S. Clear to Send

Cat. X15656 ..... Normaliy $39.95

SPECIAL, ONLY $32.95



SAMSUNG 127
FLAT SCREEN
COMPOSITE MONITOR
ONLY $149

FEATURES....
. Flat hlgh contrast, non-glare

. ngh resolutlon 80 or40character
dispiay

@ Tilt/'swivel base

® Compatible with Apple* and IBM*
colour composite signal

SPECIFICATIONS....

Picture tube: 12" diagonal and 90°
defiection

Phosphor: Availabie in Green or
Amber

Video input signal: Composite Signai
Polarity: Negative Sync
Levei: 0-5-2-0Vp-p

impedance: 75chm

Scanning frequency:
Horizontal: 15,734 KHz + -0-1%
Verticai: 50-60Hz

Video bandwidth: 20MHz

Active display area:
216(H) x 160(V)mm.

Dispiay character:
80 character x 24 rows

fnput terminal: RCA Phono Jack.

Controls:
Outside: Power Swnch Contrast,
Brightness, H-Shift, V-Size
Inside: H-Width, H/V hold
H/V linearity, Focus.

Power supply: 110/120V 60Hz,
220/240V 50Hz

Dimensions:

310(W) x 307(H} x 300(L)mm
Waight: 8-1 K
Shipping weight: 9-6 Kg
Cat.No. Description Price
X14510 GREEN only $149

X14512 AMBER only $149

< Yy,
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NEC DISK DRIVES

312" DISK DRIVE
® 1 M/Byte unformatted,
{640K formatted),
® Double sided, double density.,
® Access Time 3m/sec

Cat $255

52" SLIMLINE
® Switchable 1.6 M/Byte to 1 M/Byte
unformatted
1.2M/Byte to 720K formatted
@ Doubie sided, double density.
® AT compatible
Cat. Ct1906 $269

8" SLIMLINE
# Doubie sided, doublie density,
« 1.6 M/Byte unformatted.
Cat.C11908 $785

CANON A-50 PRINTER
® Serial impact Dot Matrix
©180C.P

® Near Lener Quality Mode

® 1.4K B

Cat. czoo45 $595

SAMSUNG 12" 20MHz
COMPOSITE MONITOR

ONLY $129

FEATURES....

® High contrast, non-glare screen

® Highresolution, 80 or 40 character
display

SPECIFICATIONS...

Picture tube: 12" diagonal and 90°
deflection

Phosphor: Available in Green (P38)
or Amber

Video input signal: Composite

Level: 0-5V-2
Scanning fvequenc
Horizontal: 15.734 KHz + -01%,
Vertical: 60Hz
Video bandwidth: 20MHz
Active dispiay area:
216(H) x 160(V)mm.
Display character:
80 characters x 25 rows
input terminal: RCA Phono Jack
Controis:
Outside: Power Switch. Contrast.
Bnghlness H-Shift, V-Size
inside: H-Width. H/V hold.
H/V linearity, Focus.
Power supply 110/120V 60Hz.
220/240V 50Hz
Dimension
SOB(W) X 307(H} x 297{L)mm
Weight: 7-3Kg
Shlppmg welgm 8-3Kg

Cat.No. Description
X14514 (GREEN) $129
X14516 (AMBER) $129
10 OR MORE ONLY $119°°

PRicg

nai
Polarity Neganve Sync.
OVp-p

Price

OUGH.I

20 M/BYTE HARD DISK
Tandon drive with controlier card
1BM" compatible. Warranty.

Cat.X20010 ONLY $595
40 M/BYTE HARD DISK

Seagate drive, IBM* compatible

12 month warranty.
Cat. X20020 ONLY $795

80 M/BYTE HARD DISK
Seagate drive, IBM” compatibie.
12 month warranty.

cat.x20030  ONLY $2,695

A,

PRINTER RIBBONS
TO SUIT:

CPBU S$x80. DPBO BX100 MB100
C22036) 10+

58 95 $7.95
MX70 MX80 FX70 FX80 RX70 RX80
1-9 (C22031) 10+
$8.95 $7.95
MX100, FX100, RX100
19 (C22002) 10+
$19.95 $18.95
LX80
19 (C22003) 10+
$19.95 $18.95
LQ1000
19 (C22012) 10+

$27.60 $25.00

“NO BRAND"” DISKS!!
Now you can buy absolute top quality disks that are
also the cheapestin Australia! They even come with
a 5 year guarantee, which indicates the quality of
these disks. So why pay 2-3 times the price for the

same quality?

Packs of 10, D/S D/D without boxes, or brand name, just
their white paper jacket, and index Iabels. (5/4” disks

includes write protects).

5/a” D/S "NO BRAND" DISKS
FROM $0.80 EACH!!

10+DISKS

$9-00°°

100+DISKS

$8-50°°

1,000+DISKS

$8-00°

(ALL PRICES PER 10 DISKS. TAX EXEMPT PRICES LESS $1)

31/2” D/S D/D “NO BRAND" DISKS!

10+DISKS

$27

100+DISKS

$26

1,000+DISKS

$24

(ALL PRICES PER 10 DISKS. TAX EXEMPT PRICES LESS $2)
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MICRODOT DISKS!

DESCRIPTION

1-9 BOXES

10+ BOXES

3127 25/2D $29.95 $28.95
5v4”1S/2D $12.95 $11.95
51/4” 25/2D  $13.95 $12.95

(SEND $2 FOR SAMPLE DISK!)

51/2” DISK STORAGE

(DD50-L)

Efficient and practical. Protect your

disks from being damaged or Jostt

Features...

©50 x51/4" disk capacity

® Smoked piastic hinged lid

® Lockable (2 keys suppiied)

® Contemporary Design

ca.c16025 . only $14.95

| —q

PRINTER LEAD FOR IBM*

® Suits iBM* PC XT and compatibles

® 25 pin “D” plug (computer end)
ntronics 36 pin plug

Cat P19029 1.8 metres . $14.95

CatP19030 3metres  $19.95

JUMBO
51/2" DISK STORAGE
DD120-L}
It you have lots of disks, you'll
appreciate the extra capacity of this
disk storage unit when it comes to
locating a particular disk.

Features...

® 120 x 51/4" disk capacity

® Smoked plastic hinged lid

@ Lockable (2 keys supplied)

® High impact piastic base

C16028 only $22.95

‘® Smok

VERBATIM DISK
SPECIALS!

Al prices 10 disk boxes!

Description

312”7 18/2D ..........

31/2” 25/2D
51/4” 1S/2D
51/4” 28/2D
51/4” 25/4D

HEAD CLEANER DISKS

It oniy takes a minute amount of dust,
dirt or magnetic oxide particies on
your drive heads to cause problems:
errors, downlime or an expensive
service call. Regular use of a

head cieaner wili keep your drive free
of trouble causing dirt and heip keep
your system up and running. These
disk cleaners are simple to use. and
include cleaning solution and
instructions.

CAT.No. SIZE PRICE
C12560 312" $6.95
C12555 5v4” $6.95

51/2” DISK STORAGE
(DD100-L})
Efficient and practical. Protect your
disks from being damaged or iost!
Features...
® 100 x53/4" disk capacity
® Smoked piastic hinged iid
# Lockabie (2 keys supplied)
@ High impact ABS plastic base.
@ Contemporary design
C16020 only $17.95

32" DISK STORAGE

(DD80-L)

(4 Holdseg to 80 x 3/2" diskettes.

plastic hinged lid

® Lockabie (2 keys supplied)

# High impact plastic base ¥

© Contemporary design

Cat. C16038 only $19.95

$44.95
— 1 R
ceenennns $22.00
vernennnes $26.00
venernrens $75.00
51/4” 2S/HD ......... $42.95

10+boxes
$42.95
$43.95
$21.00
$24.00
$70.00
$41.00

1-8boxes

Rod Irving Electronics
MELBOURNE: 48 A'Beckett St.
Phone {03) 6636151
NORTHCOTE: 425 High St.
Phone (03) 489 B866
CLAYTON: 56 Renver Rd.
Phone {03) 543 7877
SOUTH AUSTRALIA:
Electronic Discounters P/L,
305 Morphett St ADELAIDE
Phone ;08) 2121799

NOTE: (Pnces may vary inlerstate due io
freight casis)
MAIL ORDER:
Local Orders: {03} 543 7877
interstate Orders: {008} 33 5757
All Inquiries: (03) 543 7877
CORRESPONDENCE:
P.O. Box 620, CLAYTON 3168
Telex: AA 151938
Fax: {03) 543 2648

MAIL ORDER HOTLINE
008 335757
[TOLL FREE)

{STRICTLY ORDERS ONLY]

LOCAL ORDERS

& INQUIRIES
03) 543 7877

POSTAGE RATES:

$1  $8.99 $2.0(
$10  $24.99 $3.00
$25 $49.99 $4.00
$50 $99.99 $5.00
$100 $199 $7.50
$200 5499 $10.00
$500 pius $12.50

The above postage rates are for
basic postage only. Road Freight,
bulky and fragile items wiil be
charged at different rates.

All sales tax exempt ordors and
wholesaie inquiries to
RITRONICS WHOLESALE

56 Renver Rd, Clayton.

Ph. (03) 543 2166 (3 iines)

Errors and omissions excepted
Prices and specitications subject to
change

1BM". PC". XT*. AT". are registered
trademarks of International Business
Machines “Apple 15 a registered trademark
‘Denotes registered iradmarks of thew
respective gwners



programs.

also be supplied with Smalltalk/V.

APC has negotiated a special deal with Software Express which will enable our
readers to follow the ‘Teach Yourself Smalltalk’ series at a reasonable cost.

For owners of an IBM compatible, an Acorn Archimedes or an Atari ST, Little
Smalltalk is available for $15 for the disk and minimal documentation. Al versions
of Little Smalitalk will be supplied with the original C source code and example

Smalitalk/V, the highly recommended graphical Smalltalk programming environ-
ment for IBM compatibles with at least 512k of RAM and two floppy disk drives, is
available for $165 including full documentation. A free copy of Little Smalitatk will

All prices include tax and postage & packing. Cheques should be made payable
to ‘Software Express’, 48 A'Beckett Street, Melbourne Vie 3000.

MVC has acquired an unjustified
reputation for being difficult to use and
understand.

Many people who supply Smalltalk
systems publish applications notes or
papers that describe how to use Model-
View-Controller, but it still remains a
stumbling block for novice Smalltalk
programmers. Source code for the MVC
classes is provided with Smalltalk and
using the browser to look at the Model-
View-Controller class source code and
see how the existing Smalltalk tools
make use of them is a good way to learn
about the MVC classes.

Model-View-Controller divides an ap-
plication up into three elements: the
‘Model’, the ‘View' and the ‘Controller’.
For most applications only the model will
require extensive programming. The
View and Controller elements are
created by re-using classes from the
View or Controller class hierarchy.

The ‘Model’ is the object that repre-
sents the application being displayed or
viewed. Any Smalltalk object can act as
the model  until recently there was no
class Model defined in Xerox Smalltalk

which was the source of some con-
fusion. All the objects care about is that
the object being used as the model can
understand the messages that they send
to it and that the results are intelligibie to
them. The messages that provide these
links between Models, Views and Con-
trollers and the message protocol that is
assumed are implemented in Class Ob-
ject  so all objects understand them.

A ‘View' provides a visual picture or view
of some part of the model. There can be
multiple views of the same object or dif-
ferent parts of the object. At the top of the
class hierarchy for Smalltalk view objects
is the Class View. Other views are sub-
classes of View that get more and more
specialised but perform more useful func-
tions for the user. Some examples are
BinaryChoiceView which displays a view
giving a choice between two different op-
tions, FormView which provides a view

onto a form object, and TextView which
provides a view of formatted text.
(Smalltalk/V uses slightly different names
for some of these classes.)

A ‘Controller’ handles the interactior
between the application and the user
the interface with the keyboard, mouse
or other peripheral devices. As with
Views, Smalitalk provides a set of dif-
ferent Controller classes which can be
re-used in an application. At the top of

‘The ability to create,
manipulate and display
high-quality graphical
images is a fundamental
part of the (Smalltalk
system).’

the hierarchy is class Controller which
implements the messages all controllers
have to understand. Other controllers in-
clude: BinaryChoiceControllers, which
let a user choose between two different
options; MouseMenuController, which
handles the interaction with a pop-up
menu controlled by a mouse; Paragraph-
Editor, which is a controller that aliows
the input of formatted text; and List-
Controller, which lets the user choose
between items displayed on the screen.

Class StandardSystemControlier is the
standard controller for a Smalltalk win-
dow. It handles all the interactions that
allow a window to be displayed, moved,
have its size altered, and so on.

The objects that represent the model,
one or more views, and one or more
controllers are linked together through a
dependency chain. This is a mechanism
by which Smalltalk objects can com-
municate changes in their internal state
to other interested objects. Whenever
the state of an object changes, it can
send itself a ‘self changed’ or similar

message. The implementation of this
message sends further messages to the
objects that are dependent on that ob-
ject. This is a powerful but simple
mechanism. There are a number of mes-
sages provided in class Object that en-
hance the basic dependency
mechanism by allowing an object to
broadcast messages to all interested ob-
jects at once or to alter the update
mechanism to improve efficiency.

For example, suppose we have an ob-
ject that stores a number, and a simple
object that provides a view onto that
number. Whenever the value of the num-
ber changes, the view object will get a
message saying its model has changed
its value. The View object can then ask
the model object its new value and dis-
play the result on the screen. If a user
points at the view on the screen and
changes the number, the controller ob-
ject can be used to notify the view and
model to accept a new input value.

The constraint system
browser

By putting the simple network constraint
system described last month (‘Class
system’, APC, March) together with the
Smalltalk graphics and user interface
classes, it is possible to create an interac-
tive application program — the constraint
browser. This will allow the graphical dis-
play and input of constraint networks
created using last month’s programs.

To do this we can make use of a num-
ber of the standard building block clas-
ses from the View and Controller class
hierarchies. An instance of Class Net-
work would represent the model. A cus-
tom subclass of one of the view classes
will provide a view onto the displayed
network and a controller subclass will let
the user point at the displayed network
and make changes. Such applications
can be built incrementally: having
created the constraint Network ciasses
and tested them using Smalltalk applica-
tions, we can now reuse them in an in-
teractive application.

¢ investigate the Smalltalk graphics
classes. :
e Can you use Class Pen and Class
Rectangle to create a class of Rec-
tangle that knows how to display itself
onscreen?

e How about. using B'Blt instead of
Class Pen to do the same job?
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386 SPEED

Don't let your PC give up the ghost— Hauppauge has just
arrived with a new spark of life: the 386 MotherBoard. Our
new MotherBoard graces your PC, PC/XT or compatible with
speeds equal to the [BM 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.

0S/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, 05/2.
Equally inspiring, our MotherBoard runs Windows/380,
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/C expansion card. No 386 accelerator card gives you
so much ersatility. Only our 386 MotherBoard gives
your PC a future with unlimited possibilities!

0 ! .

Technical Features = 16 MHz 80386 = 1 Megabyte
of 100 nsec 4-way interleaved RAM = PC/AT compatible
1/0 and BIOS for support of OS/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
Brishane, 0. 010 Ausiraia Haup u e!
Ph:(07) 262 3122
Fax: (07) 262 4957

Trademurks: IBM PC, XT. AT and PS2: IBM



JUST ARRIVED AUSTRALIA!

ow with 3 manuals and 3 disks!

Recovery Features

UnFORMAT: Recovers from an accidental
FORMAT of a hard disk, even when not
installed. Recovers perfectly when
previously installed. Recovers Sub-
directories and the files contained in the
subs if you have not used Mace before.

NEW

FLOPPY UnFORMAT: Recovers from an
accidental format of a floppy disk.

NEW

FORMAT-F: Replaces DOS FORMAT with
a safe, non-lethal format. Includes a /R
option which will RESURRECT otherwise
unreadable floppy disks.

NEW

FORMAT-H: Replaces DOS FORMAT.
FORMAT-H is guaranteed safe. If you own
an AT&T or Compag, you need this!

UnDELETE: Restores erased or deleted
files. UnDelete will show a list of all
deleted files in the File Allocation Table
and allow you to choose the one you
wish to undelete. Recovers easily, quickly
and safely.

REMEDY: Diagnoses and locks out bad
sectors on a disk automatically. If
Remedy encounters an eror, it will
declare the spot bad, move any data in
the area, and lock out the sector. This is
especially useful for “dying” disks.

RESTORE BOOT SECTOR: The Boot
sector contains a program that loads DOS
when the computer is turned on. 1t also
has information pertaining to the format
of the disk or partition. RESTORE BOOT
will copy, from a picture taken by MAGE,
a new boot sector to an unbootable drive.
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NEW

$QZD: Optimizes directory paths. SQZD
removes deleted entries from all
directories and closes up the spaces.

VCACHE: Hard disk accelerator increases
speed of cartridge and fixed disk
operations using memory caching to
eliminate repetitive disk access. Allocate
up to 8MB of extended or expanded
memory, or 512K of standard memory for
caching disk data. Automatic and
transparent after installation.

VSCREEN: Speeds up your screen
display.

VKETTE: Floppy disk accelerator, cashes
data transfers to and from floppy
diskettes.

NEW

dbFIX Searches for lost DBase files.
Repairs and recovers damaged DBase
files and allows reconstruction of partially
overwritten DBase Files.

Hot Rod features

UnFRAGMENT: Physically reorganizes all
files on the disk, speeding access time
dramatically! Fast UnFRAGMENT searches
the disk for fragmented files and puts
them back together. UnFRAGMENT in the
regular mode puts files together in the
order they are sorted and moves free
space to the end of the disk.

NEW

SORTD: Optionally sorts your entire disk
or individual directory entries by Name,
Extension, Date-Time or Length.

r-------------

| enclose my cheque for $
I Express, Diner’s Club, Visa, MasterCard or Bankcard plus $750 freight.

Please send me
$210 each

PERFECT INTERFACE (Aust.) Pty. Ltd

7th Floor, 8 West Street, N. Sydney NSW 2060
Phone (02) 957 1112

Mace Utilities 4.1

or please debit mv American

IIIIIIIHJJIIIIII_[IH

Card expires

Signature

Name

Company

I Address
Ok Phone No.

IE Il Il b IE P N AN B B e G

L----



Jerry Van Aken and Carrell Killebrew show how Bresenham’s Line
Algorithm provides a quick way to approximate lines on

Drawing a line is a fundamental opera-
tion in a computer graphics system, but
representing a line on a bit-mapped dis-
play is not as simple as it seems. The
problem is that computers cannot repre-
sent a straight line exactly. Since few
pixels are likely to lie exactly on the line,
a line algorithm must choose a con-
nected set of pixels that follows the path
of the line as closely as possible.

Early computer graphics systems used
a digital differential analyser (DDA) algo-
rithm to choose the pixels for drawing a
line. DDA line generation suffers be-
cause the algorithm uses floating-point
arithmetic, which is slow in a typical
computer system. A line algorithm using
simple integer arithmetic would be much
faster.

In 1965, Jack Bresenham of IBM
published a fast line-drawing algorithm

a bit-mapped display

that uses only integer addition and sub-
traction. This article derives Bre-
senham’s Line Algorithm from basic prin-
ciples and provides source program list-
ings in Pascal. The easiest way to get
these listings is by downloading them
from Microtex (see page *6663#). Alter-
natively, they may be obtained by send-
ing an IBM PC-formatted 5.25in disk to
‘Bit-mapped lines’, ¢/- APC, 124
Castlereagh Street, Sydney 2000.

Drawing a line faster

Fig 1 illustrates the basic principle of
Bresenham’s algorithm. A line segment
extends from the origin to a point (a,b),
and the equation that must be satisfied
by all points on this line is

bxx

f(x,y) axy=0

Points that do not satisfy this equation
lie to one side or the other of the line. As
Bresenham’s algorithm tracks the line
from beginning to end, it measures the
value of f(x,y) at regular intervals in
order to choose pixels along the way to
represent the line. At a point (x,y) lo-
cated below the line, f(x,y) is positive (ie,
bxx axy>0). Above the line, f(x,y)
is negative. By monitoring the sign of the
function at or near the current pixel, the
algorithm can tell whether it is moving
too far above or below the line, and
make a course correction when choos-
ing the next pixel. This is a powerful
technique that has been extended to
computer drawing of more complex cur-
ves such as circles, ellipses, and other
conic sections.

Fig 2 is a line drawn by the algorithm.
The line segment starts at (0,0) ends at

Points above the line
satisfy the relation
fix,y) = bx - ay<O0.

Points on the line
satisty the equation
y fix,y)=bx—ay=0.

satisfy the relation

|
1
|
Points below the line |
[
fix,y) = bx—ay>0. i

-7 (0.0

a

Fig 1 Basic principles of the algorithm

Fig 2 Pixel approximations of line from origin to (10,4)
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ow to tell the difference

between

S view 20 and

any other environment.

electing DESQview,
he environment of

choice, can give you the
productivity and power
you crave, without the [
loss of your old pro-
grams and hardware.
If you like your existing
programs, want to use
them together, transfer
data between them,
print, sort, communi-
cate with or process-
in-background, yet still
have the need to keep
in place your favorite
PC(8088, 8086, 80286
or 80386), DESQview
is the “proven true”
multitasking, multir
windowing environ-
ment for you. Best of all, DESQview 2.0 is here now,
with all the money saving, time saving, and productiv-
ity features that others can only promise for the all-
too-distant future.

And with DESQview’s new graphics enhancements
for Hercules, CGA, EGA, and VGA, Version 2.0 still
offers the same award winning and pioneering fea-
tures for programs that earned DESQview its leader-
ship, only now you can also run desktop publishing
programs, CAD programs, even GEM-7 Topview-7' and
Microsoft Windows-™ specific programs. In some cases

you’ll add as little as 10-40K to your system overhead.

Now you can have multi-tasking, multi-windowing,
break the 640K habit too and still get an auto dialer,
macros, menus for DOS and, for advanced users, a new
complete application programmer’s interface capabil-
ity. No wonder that over the years, and especially in

One picture is worth a thousand promises.

recent months, DESQview, and now -
DESQview 2.0 have earned extrava- INFC

gant praise from some of the most WORLD
respected magazines in the industry.
‘Product of the Year” by readers DESQuiew 2.0

vote in InfoWorld.

“Best PC Environment” by popu- ‘ 9 'I
lar vote at Comdex Fall in PC Tech .
Joumal’ “System Builder” Contest. -

—I wouldr't want to run an IBM

or compatible
computer without
DESQuiew—Info-
World, Michael Miller.

‘A colossus among
windowing environ-
ments”... “will run
almost anything —PC
Week, Marvin Bryan.

“ Windows, prom-
ises, but DESQuiew
delivers"~MICRO-
TIMES, Birell Walsh.

No other environ-
~. ment has consistently
pioneered features, open-
ness, and productivity.
See for yourself. Send in
the coupon. The possi-
bilities are endless with
DESQview 2.0.

Attention Programmers: For more information
about Quarterdeck’s API, and future 386 program
extensions, call us today.

SYSTEM REQUIREMENTS

IBM Personal Computer and 100% compatibles (with 8086, 8088, 80286 or 80386
processors) with monochrome or color display; IBM Personal System/2 - Memory: 640K
recommended; for DESQview itself 0-145K - Expanded Memory (Optional): expanded
memory boards compatible with the Intel AboveBoard; enhanced expanded memory
boards compatible with the AST RAMpage ° Disk: Two 'diskette drives or one diskette
drive and a hard disk + Graphics Card (Optional): Hercules, IBM Color/Graphics (CGA),
IBM Enhanced Graphics (EGA), IBM Personal System/2 Advanced Graphics (VGA) -
Mouse (Optional): Mouse Systems, Microsoft and compatibles - Modem for Auto-Dialer
(Optional, S’ Hayes or Compatible * Operating System: PC-DOS 2.0-3.3; MS-D0OS2.0-3.2 «
Software: Most PC-DOS and MS-DOS application programs; programs specific to
TopView 1.1, GEM 1.1 and Microsoft Windows 1.03 » Media: DESQview 2.0 is available
on either 5%" or 3% * floppy diskettes

Rush me DESQview 2.0! Today!

No. of Coples Medla 3127/6W4" Product Retail Price ea Total
[ | DESQview 20 $12096 s
Shipping & Handling _USA s 500 N

Outside USA | § 1000
Sales Tax (CA residents) 6.5% $
Amount $

Payment: (OVisa OMC OAMEX [ Check Enclosed

Credit Card: Valid Since / E: /

Credit Card Name,

Shipping Address.

City. State, Zip. Rl

Mail to: Quar k Office S 150 Pico B Santa Monica, CA 80405.

NOTE: If you own DESQview call us for a special upgrade offer, or send in your DESQview
registration card. AST Special Edition users included.

Available at better dealers and distributors including:

Sourceware

586 Pacific Hwy A4 =
Chatswood, New South Wales 2067 ,
Australia
strah mk
Quarterdeck Office Systems * 150 Pico Boulevard, Santa Monica, CA 90405 * (213) 392- 9851
PRyt o Qi O St Ao et ) el e P B P st e
is a trad k of AST h, Inc. GEM isa. of Digitai o

‘NEW DEALERS ASK ABOUT FLEET PLAN EXT. 242 FAX* U.S

. (213) 399-3802 ATTN. ANTHONY SNEED

COMPUTER PERIPHERALS. WELLINGTON NE\ ZEALAND 644. 734 291
Dealer Inquires Invited
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EXPRESS COMPACT AT
(IBM Compatible)
: Best Performance - 12MHz zero wait state lNTRODUCTORY |
. Sgl?:b?:pport - :)gckupt:y 3M Australia nation wide OFFER!!
-12m
* Friendly Service onths guarantee NEW 12MHz AT

- provided by ECS, Sydney

640K/384K i
- ONLY $2,650 inc. tax!!! expansion

* Competitive Price

cmeate WA

YES ! ONLY $2,650 includes

e 640KB 100-ns RAM memory (upgradable to 4MB on 2
board) can be 640kb/384kb expansion for Lotus/Intel

EMS Compatibility

6/12MHz zero or one wait state selectable g
1.2MB Floppy Disk (able to r/w 360kb diskette) 5
20MB Hard Disk (MINISCRIBE/TANDON)

Hard Disk/Floppy Disk Controller (DTC)

Parallel/Serial Card

Colour Graphic Card

200W Power Supply

Small foot-print 'DIGITAL SPEED DISPLAY' case

84-key AT Style Keyboard

optional 101-key tactile enhanced keyboard

optional TTL/Composite monitor for $190

* 30MB/40MB/70MB and even 110MB Hard Disk available with free installation.
* All ranges of THOMSON monitor, STAR and EPSON printers available. Please call.

SONY 3 1/2 inch Floppy Drive
* sthy compatible with future
technology

EXPRESS 10MHz XT

Japanese Quality

TOPNET NETWORKING
CARDS

Unbeatable price. Please call.
640Kb RAM memory
2 x NATIONAL Floppy Disk Drives
Color Graphic Card
Parallel/Serial/Game Ports
Clock Calendar with battery backup
165W Power Supply, AT Case, AT
Keyboard
With optional NEC V20-10. Runs 5
times faster than PC!

EXPRESS 8MHz XT

Also available at competitive price
Please call

able to link up 64 PCs including IBM,
PC/XT/AT, OLIVETT! etc.

share programs, data files, multiple
printers, plotters, etc.

transfer 1MB of data per sec

support file and record locking with
DBASE Ill, OPEN ACCESS i, PFS,
WORD PERFECT etc.

support file protection from
unauthorised access

particularly good in educational
environment with screen broadcasting,
screen monitoring. keyboard emula-
tion...etc.

software available to run IBM PC LAN
Program and NOVELL software.
Authorised Australian Distributor

* good for backup

* 5 1/4 inch mounting kit supplied
$370 inc. (free installation)

16-bit 2.0MB RAM Board with
EMS Software (OK RAM)
Please call

WITTY MOUSE (new version)

* 500mm/sec high tracking speed *
guaranteed to run WORD,
AUTOCARD, LOTUS. GEM. PC
PAINTBRUSH... and many many more.
$99 inc. tax

AUTOSWITCH EGA Short Card
with Software (Paradise
Compatitle) $350 inc. tax _

»

DEALERS ENQUIRY WELCOME

Efficient Computer Services. i% Ltd..

G/Fl., 84 Wentworth Ave. Surry HillszNSW 20

Tel.: (02) 281-1255 Fax.: (02) 281-2973 .
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EXPRESS COMPACT AT
(IBM Compatible)

* Best Performance
* Good Support

* Reliable

* Friendly Service

* Competitive Price

RESS

- 12MHz zero wait state

- backup by 3M Australia nation wide
- 12 months guarantee

- provided by ECS, Sydney

- ONLY $2,650 inc. tax!!!

_
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YES !! ONLY $2,650 includes

e 640KB 100-ns RAM memory (upgradable to 4MB on
board) can be 640kb/384kb expansion for Lotus/intel

EMS Compatibility

Paraliel/Serial Card
Colour Graphic Card
200W Power Supply

84-key AT Style Keyboard

Small foot-print 'DIGITAL SPEED DISPLAY’ case

6/12MHz zero or one walit state selectable }
1.2MB Fioppy Disk (able to r/w 360kb diskette) z ’
20MB Hard Disk (MINISCRIBE/TANDON)

Hard Disk/Floppy Disk Controller (DTC)

optional 101-key tactile enhanced keyboard
optional TTL/Composite monitor for $190

\
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,~ INTRODUCTORY

OFFER!!
NEW 12MHz AT

* 30MB/40MB/70MB and even 110MB Hard Disk available with free installation.
* All ranges of THOMSON monitor, STAR and EPSON printers available. Please call.

EXPRESS 10MHz XT

Japanese Quality

Unbeatable price. Please call.
640Kb RAM memory

- 2 x NATIONAL Floppy Disk Drives

- Color Graphic Card
Parallel/Serial/Game Ports

- Clock Calendar with battery backup

- 165W Power Supply, AT Case, AT

Keyboard

- With optional NEC V20-10. Runs 5

times faster than PC!

EXPRESS 8MHz XT

Also available-at competitive price
Please call

TOPNET NETWORKING

CARDS
- able to link up 64 PCs including IBM,
PC/XT/AT, OLIVETTI etc.

share programs, data files, multiple
printers, plotters, etc.
- transfer 1MB of data per sec

support file and record locking with
DBASE Ill, OPEN ACCESS Ii, PFS,
WORD PERFECT etc.
- support file protection from
unauthorised access
- particularly good in educationai
environment with screen broadcasting,
screen monitoring, keyboard emula-
tion...etc.

software availabie to run IBM PC LAN
Program and NOVELL software.
Authorised Australian Distributor

SONY 3 1/2 inch Floppy Drive
* sthy compatible with future
technology

* good for backup

* 5 1/4 inch mounting kit supplied
$370inc. (free installation)

16-bit 2.0MB RAM Board with
EMS Software (OK RAM)
Please call

WITTY MOUSE (new version)
* 500mm/sec high tracking speed *
guaranteed to run WORD,
AUTOCARD, LOTUS, GEM, PC
PAINTBRUSH... and many many more.
$99 inc. tax

AUTOSWITCH EGA Short Card
with Software (Paradise
Compatible) $350 inc. tax

DEALERS ENQUIRY WELCOME

Efficient Computer Services Pfx,. Ltd.

G/Fl., 84 Wentworth Ave. Surry Hills, NSW 20
Tel.: (02) 281-1255 Fax.: (02) 281-2873
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(4.2) Line (8.4)
O / Midpoint
° °
T~ Midpoint Line
3.1 4.1 (7.3) {8,3)
Fig 3 Examples of the decision process
(10,4), and is defined by the equation. 8 — 10 x 3.5 —3. The negative | space). The algorithm is easily extended

f(xy)=4xx—10xy=0

The algorithm selects the pixels in Fig
2 that lie as close as possible to the ac-
tual line. As the line is drawn from left to
right, each new pixel is selected to be
either the pixel directly to the right of the
previous pixel (a horizontal move), or the
pixel above and to the right of the pre-
vious pixel (a diagonal move).

The algorithm chooses between these
two pixels by determining which is closer
to the actual line. It does so by checking
whether the point exactly halfway be-
tween the two pixels lies above or below
the line. If the line passes below the mid-
point, it chooses the lower pixel; other-
wise, it chooses the upper pixel.

Fig 3a shows where the algorithm
chooses the upper pixel. It illustrates the
decision process performed by
Bresenham’s algorithm in selecting the
pixel at (4,2) in Fig 2. The pixel at (3,1) is
already turned on, having been selected
in the previous step. The problem now is
to choose between the pixels at (4,1)
and (4,2). To make this decision, the al-
gorithm evaluates the function f(x,y) = 4
x X — 10'x y at a point lying at (4,1.5),
halfway between the two pixels under
consideration. At the mid-point, the func-
tion evaluates to 4 x 4 — 10 x 1.5 - 1.
Since this is a positive value, the’ mid-
point must lie below the line. The pixel at
(4,2) therefore lies closer to the line, and
is selected.

Fig 3b is an example where the algo-
rithm selects the lower of the two
pixels it considered. This figure il-
lustrates the selection of e pixel at
(8,3) in Fig 2. The ¢lgorithnt chooses
the pixel at (8,3; over the ona at (8,4)
by observing that the function fixy)
evaluated at the midpoint {8,3.5)-is 4

value indicates that the midpaint is lo-
cated above the line. The pixel at (8,3)
therefore is closer to the line than the
one at (8,4) and is selected.

The basic algorithm

Listing 1 is a rudimentary form of the al-
gorithm capable of drawing the line
shown in Fig 2. It takes as its input argu-
ments the endpoint coordinates a and b.
For the sake of simplicity, assume that
the starting point isjalways (0,0) and that
the endpoint coordinates (a,b) satisfy the
relation 0 < b < 4, where a and b are in-
tegers. (In other wards, point (a,b) lies in
the first octant of Cartesian coordinate

procedure draw_line (a, b integer):
{ a is the endpoint x
céordinate. }
{ b is the endpoint y
coordinate.}

current x cootdinate }
current. y coordinate }
decision variable }
loop index )

integer;

begin ( draw_line }
X = 87
y = 0:
for 1 := & to a do

{ line starts at (8,8} }

{ Drpw the a+l pixels
in the line. }
begin

draw_pixel(x,y};

d := b % (x + x + 2) { Evaluate line
formula at
midpoint. }

a*ly+ty+ 1)

if d < @ then { s midpoint above

the line? }

x o ox o+ 1; { Yes, step
horizontally. }
else
begin { Midpoint is below the
line, }
x * x + 1; { so step diagonally. )
y 1=y + 1
end { else }
end { for }
end; { draw_line }

Listing 1: A line algorithm restricted to
the first octant

to overcome these restrictions, as we
will show later.

A drawback to this form of the algo-
rithm is that each iteration of the inner
loop requires two multiplications, which
are more time-consuming than simple
operations such as addition. A later
version of the algorithm will replace the
multiplications with simpler operations
in order to speed up line drawing. The
line drawn by the algorithm in listing 1
is described by the equation f (x,y) = b
x X — ax y=0. At the start of iteration
‘i’ of the ‘for’ loop, a single pixel is
drawn at the current location (x{i],y{1])
by the function ‘draw_pixel’. As il-
lustrated in the examples of Fig 2, the
two candidate pixels for the next point
to be drawn are lecated at (x{]] + 1,y{1)
and (x{/] + 1,/{] + 1), and the midpoint
of these two pixels is at (x{] + 1,41 +
1/2). The algorithm chooses between
the two candidate pixels based on the
sign of f() evaluated at the midpoint,
whichis bx (x[] +1) ax (y[]+ 1/2).
The algorithm in listing 1, in fact, as-
signs twice this value to variable d,
called the decision variable:

di =2 x f(x[] + 1,4 + 172)
~bx@xx]+2)—ax (2 xyi]+1).

Multiplying f() by 2 ensures that dis an
integer for all values of a; the factor of 2
has no other effect, since the sign of d
will always be the same as that of f()
evaluated at the midpoint.

Speeding up the
algorithm

You can make the algorithm in listing 1
faster by reducing the calculations re-

qui-ed to evaluate dduring each iteration
af the loop. In general, d increases by 2
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Kaypro PC/XL ............ $1600 | | Kaypro 386 ... ...... . $5500] |[AT 286 10MHz 20MB . $2200
Olivetti M24SP  ......... $2900 | |AT 286 10MHz40MB . $3990 | |Wyse 2201-01 ....... ... $2995
AST Premium 286 ..... $4900 | | Olivetti M28 20MB ...... $call Ultra AT 30MB EGA .. $4025
CPU: 80286, 8/10 MHz PRICE: $1515 $2500
) RAM: 1 MB RAM MODEL: XT floppy XT30MB
// ROM: IBM AT compatible. CPU: 8088-2 10MHz 8088-2 10MHz
DISK STORAGE: 1.2 MB Floppy Drive, RAM 640 KB 640 KB
40 MB Hard Disk.
DISK STORAGE: 1x360 KB 360 KB + 30 MB
EXPANSION: 6 x 16 bitslots. 2 x 8 bit slots.
INPUT/QUTPUT: serial/paraliel/game port/8 slots
INPUT/OUTPUT: Paraliel/Serial.
SCREEN: mono colour
POWER: 225 watt power supply.
OPTIONS INC: Mono or Colour Card. Key Lock
R 12 months warranty.
w S —
LIMITED QUANTITY AVAILABLE AT THIS PRICE MODEL: 85 140
CPU: 286 @ 10MHz 286 @ 10 MHz
RAM IMB 1 MB
DISK STORAGE: 1.2MB 1.2 MB + 40 MB
® Latest release in CRT Display technology. -
MODEL T3200 T5100 ® Perfectly FLAT, reflection-free video tube INPUT/QUTPUT: serial/parallel/7 slots
] ® “Flat tension mask” development breakthrough.
ke 286 @ 12mHz 386 @ 16 Mtz ® Supports VGA & EGA, Hercules/MDA/CGA Modes.
RAM 1 MB 2MB Modes displayed at 31.5KHz Scan frequency.
DISK STORAGE: 720KB + 40MB | 44MB + 40MB ] Resoluu'on: 640 (i,” %480 (V) - Up 10 95% less glare than
conventional CRTs. PRICE: $4025 $3450
INPUT/QUTPUT: Ser/Par/Exp/2slots ~ Ser/Par/Exp PHONE NOW FOR DEMONSTRATION AND PRICE MODEL AT 30B AT (o Harddis)
CPU: 80286 10MHZ 80286 10MHZ
RAM 1MB 1MB
DISKSTORAGE: 1.2MB 1.2MB

Work faster & smarter: upgrade your 8088 based PC to a 386
based machine for a fraction of a price!

Single slot plug-in board with 16 MHz 80386 CPU and 1 MB
of O wait state RAM, 80387 socket, 5 year Intel warranty.
Mubtitask your PC with the Intel Inboard/386 now!

DISCWARE

The latest high resolution monitor from NEC: compatible with
PS$/2, VGA, EGA, PGA, CGA

Automatically scans 15.5-35kHz & 50-80Hz

Available now at Australia’s lowest price!

INPUT/QUTPUT: serial/parallel/game port/HDD/FDD controller

SCREEN: EGA EGA

KEYBOARD Enhanced 10 Enhanced 101

02) 212-6933

150 Broadway, Broadway, NSW 2007 FAX: 211-4065 TLX: AA23509

ALL PRICES INCLUDE SALES TAX. AVAILABILITY MAY BE LIMITED AT PRICES ADVERTISED. PRICES APPLY TO STOCK HELD AS AT 17/3/88.
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Lotus 123 ....ccoccevnnenn. $6251 | Clipper .....c..cccoevvnne. $825| [WordPerfect ................ $530
Ultra Laser ............... $3590 | | NetComm PocketModem call| |Intel 386/AT ............. $2190
Vega VGA ..ocoooovennn., $679| | Hyperace 286 Plus ..... $690 | | Hyperformance 12.5MHz  $1690
Javelin ... $299| |NEC Multisync 2 ........... $call | |Seagate 30MB ............ $550
COAA oo eeeeerceeresreres e oeee. $490  Sign MASEr ......ocvccrrrne vt v oo $350 Brother M1709 ...cooocconviivivnnnnnncniinn $925
COPYWIHE .vvreevevveves coreeereeriernise $ 79 SIK e $220 Epson LQI000 ....cooorvmvvrviviriiiinnn $1325
Crosstalk Mk4 ... oo, $350  SMArt NOteS .........oocooooivrvvrrrreecens vevens $150 Impact6L800-3 ------------------------------ $6ggg
IdB?lSC Tl PIUS - $799I Super Calcd ....... i e $550 NECPO ...ooovovvrr e e $$11 0
E m Th Sol $155 Symphony ........ e $950 NEC P7 oo nrenveceinn s 9
F(‘)‘;eB:ée fﬂ;ﬁse; """""""""""" §760 TEHIE wovinrt $635 [ Toshiba P321SL . call]
""""""""""" Turbo Basic ... ... ..o $155  Ultra Laser Printer ................... $3590
| Framework 11 . $899 | Turbo C . cccovvvvonee v+ v+ $155
Freelance PIUS .........cooveveirvrerrnienes $699 Ventora Publis 50 )
Harvard Total Projoct Mansger .. $699 [Ventura Publisher . . 81350 | Archive 45 MB . $1490
LOWS HAL oo $220 DSDD floppies (10) ....ccccocovververreennn $18
""" B — | Word Perfect .. . $530| DSDD floppies (100) ........ccocorcccrerer. $150
[Lotus Manuscript . 56991 Wordstar & oo o s $499 Microscience vh 42 MB ............. $1200
Magician ........... oo cooes e $325 Miniscribe 30 MB ........cccooovrrrerrrunnne. $650
- T Ecel ‘ — 0 Miniscribe hvh 44 MB ................... $1200
le'crzs; W(::de $7$568(|) Plus HardCard 20 MB ................. $1100
M;:ll"gr(ivith Viatei """""""""""""""" $125 NetComm AutoModem 123 ............... $715 Plus HardCard 40 MB ..................... $1750
MUIGMRE 3.3 oo 8615 NetComm AutoModem 1234 ............ $860  Seagate 30 MB Kit .............ccooooernnrene $550
: B NetComm AutoModem 2123 ............. $425
| MultiMate Advantage II 5680 |  NetComm AutoModem 2424 ........... $750
Norton Advanced ............cccoeeerner i, $210 NetComm In/Modem ..........cccorcrnnes $365 Hyperformance 12.5 .............. ... . $1690
Norton Guides ............cocceveevrvireerne. $139 NetComm In/Modem 123 .......... ...... $685 Hypertec Multifunction 512 KB ........ $399
Norton Utilities ver. 4 ........cccocoeunnee. $130 NetComm In/Modem 1234 ............... $860 Intel Above Board ...........c.ovvevcunnees $550
Novell Netware 286 ........ccecverivnee $2990 NetComm In/Modem 1200 ............... $529 Intel Above Board 286 ..................... $795
Paradox 2 Multiuser ........cccccevenenn. $950 NetComm Pocket Modem .................. $call Microsoft MOUSE .....c.ocoevvvevrvcrerinnnees $230
PCALEN ..ooooovvvererirereeeem s $ 94 NetComm Smart 1200 ..........coouen... $630 NEC Multisync 2 ......cccoovrvrvrevrrerrneas $call
27311 1 OO $485 NetComm Smart 123 ...........ccccomrreen $860 External 1L.44MB system ................... $750
REAdY ..oooovervviencriies v crnnnrrcrnenirenns $ 59 NetComm Smart 1234 .......ccoeervevenee. $1050 Internal 1.44MB system .................. $625
Reflex L1 oo $229  Netcomm Smart 2400 ..................... $860 Internal 720KB drive set .................. $360

DISCWARE 02) 212-6933

150 Broadway, Broadway, NSW 2007 FAX: 211-4005 TLX: AA23509

_. AL PRICES INCLUDE SALES TAX. AVAILABILITY MAY BE LIMITED AT PRICES ADVERTISED. PRICES APPLY TO STOCK HELD AS AT 17/3/88.



procedure draw_line (a, b: integer);
{ a is the endpoint x coordinate. }
{ b is the endpoint y coordinate. }
var X, { current x coordinate }
Y, { current y coordinate }
d, { decision variable }
diag_inc, { d’s increment
for diagonal steps }
nondiag_inc: { &’s incr. for
non~diagonal steps )
integer;
begin { draw_line }
X = 8 y :=8; { start at (8,8) }
d: b+ b~ a;{ initial value for d }
nondiag_inc : b + b;
{ Evaluate the 4 increment values. }
diag inc : b+ b - a a;
for i := @ to a do { Draw the
a+l pixels in the line. }
begin
draw_pixel(x,y):
if d < 8 then { Is midpoint
above the line? }
begin { Yes, step horizontally. }
X : X + 1
d : d + nondiag_inc { Update the
decision variable. }
end { if-then }
else
begin
x

Midpoint is below the line, }
1; { so step diagonally. }
1;
diag_inc { Update the

decision variable. }

+ 4+

{
x
y: vy
d: d
end { else }

end { for }
end; ( draw_line }

Listing 2: A faster line algorithm, but still restricted to the first
octant

procedure draw line (xstart, ystart, xend,
yend: integer);

var X, Y, {current x and y coordinates}

d, {decision variable}

a, b, {line displacements in x and vy}

dx_diag, {diagonal x step for next pixel}

dy diag, {diagonal y step for next pixel}

dx:nondiag, {nondiagonal x step for next
pixel)

dy_nondiag, {nondiagonal y step for next
pixel}

diag_inc, {d’s incr. for diagonal steps}

nondiag_inc, {d’s incr. for nondiagonal
steps}

swap: {temporary variable for swaps}

integer;

begin{draw_line}
X :~ xstart; {line starting point}
y := ystart;
{Determine drawing direction and step to the
next pixel.}

a : xend -~ xstart; {Calculate difference
in x}
b :~ yend - ystart; {Calculrte differznce
in -
Listing 3: Final form of Bresenham’s Li-~ ' or'‘nm
. pl ,-)v
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{Determine whether ending point lies to right
or left of start point.}

if a < @ then {Drawing towards smaller
X-values?}

begin {Yes, because a is negative.}

a : -ay {Make a positive }

dx_diag : =1 {and set x-movement

- accordingly.}

end

else {Draw is towards larger x-
values.}

dx_diag : 1; (Set x-movement towards

larger x.}
{Determine whether ending point lies above or
below starting point.}
if b < @ then {Drawing towards smaller y-

values?}
begin {Yes, because b is negative.}
b : b {Make b positive and}
dy diag : -1 {set y-movement
accordingly.}
end
else {Draw is towards larger y-
values.} A
dy diag : 1; {Set y-movement towards
larger y.}
{Identify octant containing ending point. }
if a < b then {Is y-diff. larger than
x-diff.?}
begin {Yes, so swap a and b }
swWwap : a;
a : b;
b : swap;
dx nondiag : 8; {Since y difference is

larger, x}
dy nondiag : ‘dy diag {doesn’t change on
nondiagonal}

end{if-then} {steps, but y changes
every step.}

else {When x-diff. is larger than }

begin {y-diff., x changes every
step, }

dx nondiag : dx_diag; {and y changes

' only on the}

dy nondiag : 8 {diagonal steps.}

end{else}

d:- b +b a; {Initial value for d is
2*b-a.}

nondiag_inc : b + b; {Set initial d

increment values}

diag inc ¢ b + b - a - a;
for i := 8 to a do {Draw the a+l pixels.)
begin
draw_pixel(x,y};
if 4 < @ then {Is midpoint above the
line?}
begin {Yes, step nondiagonally.}
X t X + dx_nondiag;
Yy ¢ y + dy nondiag;
d : d + nondiag_inc {Update the
decision variable.}
end{if~-then}
else {Midpoint is below the line,}
begin {so step diagonally.}
X @ x + dx _diag;
Yy i~ y + dy diag;
d : d + diag_inc {Update the decision
variable.}
end{else}
end{for"
end; {drz 1_lire’




First time users
Small Business
Corporates
Government
Individuals

Tony had Cleo

NOW

YOU have MSCO

(pron' ed MisCo)

WHAT DOES SHE DO
SHE SUPPLIES

OFF THE SHELF SOFTWARE
CUSTOM SOFTWARE
CUSTOM PROGRAMMING
PERSONAL COMPUTERS
BUSINESS COMPUTERS
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MAINFRAME LINKS
ANALYSIS AND DESIGN
TECHNICAL ADVICE
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1-2-3 Spreadsheet Compiler

¢ Distribute worksheets without 1-2-3

e Support for 1A & 2.01 Commands,
Functions and Macros

¢ Noroyalties Your customers don’t need

1-2-3

Keeps Formulas Proprietary

Compiled Worksheets are tamperproof

No Programming required

Generates Customizable Source Code

Automated “Menuizing” Option

Includes Audit 123 Interactive Spread-

sheet Auditor

¢ Provides new print formats eg. double
spacing & accounting notations

* Add your choice of colours to compiled
worksheets

¢ Not Copy Protected

e PC,XT, AT, PS/2 & 80x87 Supported

* Supports Symphony, VP-Planner Plus,
SuperCalc4 & others.

Call for further details & information kit.

1-2-3: The Complete Reference $42.50
C: The Complete Reference $48.50
dBASE III +: The Complete Reference $42.50
DOS: The Complete Reference $49.50

Turbo Pascal: The Complete Ref. $49.50
QUATTRO: The Complete Reference $49.50

Using Microsoft QuickBasic $37.50
Using Turbo Basic $37.50
Using Microsoft Quick C $37.50
Using Turbo C $37.50
Advanced Turbo C $42.50
Using Turbo Prolog $37.50
Advanced Turbo Prolog Ver 1.1 $40.50
Using Turbo Pascal Version 4 $37.50

Advanced Turbo Pascal Version4 ~ $41.50
Turbo Pascal Programmer's Library  $40.50

Microsoft Works for the PC $38.50
Using EXCEL for the PC $41.50
Advanced EXCEL for the PC $41.50
Using QUATTRO: The Prof. S'sheet  $41.50
Using PageMaker for the PC $43.50
Inside AUTOCAD $67.50
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Athena BIOS Only $99

Now you can run 100's of CGA programs on a Hercules system with
this memory-resident software & plug-in card. Not Copy protected.

Simple to install. Can be switched on and off.

Black’s Law" Dictionary $159
The 83,000 word Random House Concise Dictionary word list along
with Black’s 16,000 legal terms and phrases including Latin, Old
English and foreign law terms. Legal terms from civil, commercial,
criminal, tax, real estate, federal, state, local law and more.

|

Works with Wordstar, Word Perfect, MS Word and others.

Stedman’s* Medical Dictionary $159
The 83,000 word Random House Concise Dictionary word list along
with Stedman'’s 68,000 medical compounds and terms. Includes generic
and trade drug names, acronyms, abbreviations, procedures, devices,
pharmacological and genetic research terms, and much more.

Works with Wordstar, WordPerfect, MS Word and others.

SQZ!TM Plus *SQZ! is a registered trademark of Symantec. $159
Automatically compacts and expands 1-2-3 & Symphony spreadsheet
files by up to 95% during file saving & retrieving. The Plus version
provides spreadsheet backup and protection against exiting without
saving. Also passwords, keystroke logging as well as damaged file
recovery.

Included FREE in every QUATTRO you buy from Vaporware.

101 MACROS for EXCEL $139

Simplify complex EXCEL operations and improve productivity.
Increases your efficiency. Allows you to save keystrokes, menu steps,
mouse strokes and much, much more.

Included FREE with every EXCEL you buy from Vaporware.

Microsoft WORKS Starter Pack $360

Includes MS Works (Wordprocessor, Spreadsheet, Database & Comms)
and Learning MS DOS package.

l Also includes FREE floppy disks, Disk Cleaning Kit and more.

MACE Utilities Version 4.1C Only $147
Includes brand new MCACHE program.

* QUATTRO including Free "SQZ!™ Plus" & Book  $280

¢ PC EXCEL with Free "101 Macros for EXCEL" $720
* PARADOX Version 2.0 $945
 WordPerfect Executive only $199
* MS WORKS and Free "Using MS Works" Book $310
* Hard Disk Survival Kit (50% off retail) $148
* Timeline & Timeline Graphics $840 .

* VENTURA 1.1 & Free Desktop Publishing Book  $1220




GENERIC CADD 3.0 $180
Generic Dot Plot 3.0 $75
Generic CADD & Dot Plot $245

Brooklyn Bridge Universal $189
Carbon Copy Plus (Ver. Plus 4)  $259
Mirror II (Crosstalk Compatible) $ 99

D B XL **** NEW Ver 1.2 ****  §289
Quicksilver Compiler Ver 1.2 $750
PARADOX 2.0 *** SPECIAL *** §945

Borland Reflex Ver 1.1 $199
VP Info - no copy protection $152
VENTURA PUBLISHER 1.1 $1220
PAGEMAKER $1350
Gem Desktop Publisher $550
Gem Draw Plus $440
NewsMaster $130
Publisher's Paintbrush $475
Ability Plus $279
Microsoft Works (& FREE Book) $310
WordPerfect Executive $199

PC E XCEL (&FREE Macros) $720

Microsoft QuickC $130
Microsoft QuickBasic 4.0 $130
Microsoft MacroAssembler $220

Microsoft Works (inc. FREE Book) $310
Microsoft C Compiler Ver. 5.0  $660
Microsoft Fortran Compiler V4.01 $660
Microsoft Windows Ver. 2.03 $165

Auto Convert or Auto Dimension $ 75 ea

Drafting Enhancements 1 or 2 $75ea
Electronic Symbols Library $85
Basic Home Design Library $ 65

Other Libraries Available call for details

Version 4.0

$599

LOTUS 1-2-3 Spreadsheet Compiler
$185

Hercules Graphics Adventure Game
onl $59

Runs CGA programs on Hercules

onlz $99

QUATTRO ( & FREE Book ) $280

Turbo Basic (Ver 1.1) $150
Turbo Basic Toolboxes ea $150
Turbo Prolog (Ver 1.1) $145
Turbo Prolog Toolbox $145

Compiles at 27,000 lines per minute

$145

Database, Graphix, Editor, Numerical

$145 each

Now with 3 Manuals & 5 Disks
$150

Latest Version of Borland's BestSeller

$270

PC EXCEL (FREE 101 Macros) $720
QUATTRO (FREE Book) $280
Cambridge Spreadsheet Analyst  $199
SmartNotes (Post-it Notes for Lotus)  $150
VP-Planner - no copy protection ~ $130
VP-Planner Plus (Lotus 2 compatible) $260

MICROSOFT WORD 4.0 $599
WORDPERFECT 5.0 ** NEW ** $CALL
Gem 1st Word Plus ** NEW ** $310

Gramemateik II $159
Legal or Medical Dictionary $159 ea
WORDSTAR Products $CALL
Above Disc $150
Bookmark (NCP) $160
Copy 11 PC Ver. 4.01 $ 55
Copy II PC Deluxe Option Board $279
DESQview 2.01 $199
Disk Technician $179

Disk Technician Plus (RLL version) $210
DUET (Print Spooler & more) $130

Eureka: The Solver $150
FormTool with Free Greatest Hits $197
FormTool's Greatest Hits $ 42
Mace Utilities ( New Version 4.1C) $147
Norton Editor $180
Norton Utilites 4.0 $125
Norton Utilities Advanced $197
PC Alien $ 92
PC Tools Deluxe $115
Print Q $179
X-Tree $ 99
X-Tree Professional $180
Fastback Plus $260
Fastback 5.14 (NCP ) $200

Fastback 5.15 ( for PS/2 only ) $200

Hard Disk Survival Kit (50% off) $148

All Prices INCLUDE Sates Tax a
subject to change without notice,
*  Please call before

|Please Tick Payment Method:

Please call before

|MASTERCARD O VISA sending purchase

lBANKCARD []  Cheque [] orders.

|[ | \ \ I | ‘ l I ‘ I . l I l ; l APC 04/88 -

| Signature: Expiry Date:

| NAME —

| ADDRESS Shipping $7.50
STATE —_

' P/CODE PHONE ( All prices ingl lesTax TOTAL

. - - . - - - L m—— ol
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Octant 3: Octant 2:

dx__nondiag=0 dx__nondiag=0

dy__nondiag = +1 y dy__nondiag = +1

dx__diag= 1 A dx__diag = +1

dy__diag= +1 dy__diag= +1

(-4,10) 10 + (4,10
N ° ° +/,*

N 7/
Octant 4: AN /s Octant 1:
dx__nondiag 1 / dx__nondiag= +1
dy__nondiag=0 AN o / dy__nondiag=0
dx_diag= +1 N dx__diag= +1
dy__diag= 1 / dy__diag= +1

. ° AN e 4+ °
(-10,4) N 4 (10,4)
° ® N\ ° ®
b
X
10 4 4 10
/
[ [ / [ [ ]
( 10,-4) 7 (10, 4)
. [ 4 + [ J

Octant 5: 4 ® W N Octant 8:
dx_nondiag 1 / N dx__nondiag +1
dy__nondiag 0 dy___nondiag=0
dx_diag -1 7 i N\ dx_diag = +1
dy__diag= 1 / AN dy__diag= -1

/ AN

N
° ° N
(-4, 10) 10+ (4. 10)

Octant 6: Octant 7:

ax__nondiag - 0 dx__nondiag -0

dy__nondiag 1 dy__nondiag~ 1

dx__diag 1 dx_.diag +1

dy__diag 1 dy__diag=

Fig 4 Eight-way symmetry used for the general algorithm

x b 2 x afor adiagonal step, and 2 x
b for a horizontal step. A little algebra

shows that this is always true. In step- (AN
ping diagonally from a point
to
(. A0)
(4 + 1./41),
to

(41 + 1.1 + 1),

the value of dchanges from

to

dil 2xbxxl+2xb 2xaxi

—a di+1] 2xbxxl+4xb 2xax
Al a

to

di+1]-2xbxxl+4xb—2xax
il 3xa

(a change of 2 x b

2 x a). Wher. 1 | redfuce updating d during each iieration

horizontal step is taken from a point

the value of d changes from

di=2xbxAl+2xb—2x)j—a

(a change of 2 x b). By calculeting
these two values prior to entering the
drawing loop, you can improve line-
drawing performance. This way, you

to simply incrementing d by the ap-
propriate loop constant.

Listing 2 is an improved version of the,
algorithm in listing 1. It eliminates the
two multiplies per loop, and updates
decision variable d incrementally. It cal-
culates the initial value of d in terms of
the initial values of x and y as follows:

a0} = bx (2 x M0} + 2) — ax (2 x Y0]
+1)=2xb—a

where 0] 0] 0. Two new vari-
ables, ‘nondiag_inc’ (which equals 2 x b)
and ‘diag_inc’ (which equals 2 x b— 2 x
a) are created to increment d during
each iteration.

A fast unresrricted
algorithm

The algorithm in listing 2 is still subject ‘o
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introducing

ROIRN

Oscar p.c. Worth a closer look

Why? Because our Oscar is much more than a box of chips. Only the
latest multi-layered PCB and VSLI technology and the best electronic
components are used — carefully selected by the same team of research and
development engineers working with the Reserve Bank of Australia and
CSIRO.

We are so proud and confident of Oscar’s performance that we are
giving him and you our total support by offering a full 24 month wa:ranty.
An Australia wide on-site warranty is available from Honeywell Bull.

If you are interested in looking into Oscar Turbo/Mini AT/386, ring us on

02 516 5244.
CHUA Pty Ltd
Building 2, 75 Mary St. St. Peters NSW 2044
Ph: (02) 516 5244
Fax: (02) 516 5755

CcC H U A
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5 gk TWEER WEER

It's up to you to stay in touch with all the latest news and
information on IBM Standard Microcomputing.

You can't afford to slip behind. You need to be first with the news,
not last. That's what you get in PC Week every week.

The latest news, some stories only 48 hours old, information and
features on |BM compatible computing from our own world-wide
sources. No-one has better, more up-to-date information. No-one
has better local expertise to analyse, forecast and interpret IBM
microcomputing as it affects Australia.

You can't afford to miss a week of PC Week.

Send us your $96 this week. And save $24.

192}

Australia’s Newspaper of IBM Standard Microcomputing.
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Yes, | wish to subscribe to PC Week for;
[J 1 Year (48 issues) $96 (save $24)
[] 2 Years {96 issues) $190 (save $50)
[] 6 months (24 issues) $49 (save $11)
All savings are based on rec. newsstand price of $2.50 per copy.

Mr/Mrs/Ms/Dr/Other:
Company Name & Address:
Postcode:
Telephone:
[ Bill me later []Bill my company

| enclose a cheque made payable to PC Week for:
No.

$
or please debit my

[J Amex [} Mastercard [ ] Diners Club [] Visa [ ]Bankcard
Acc. No. Exp. Date

Signature; Date:

Post to: Freepost 280, PC Week,

124 Castlereagh Street Sydney NSW 2000 (No stamp required)




the restrictions that the starting point
must lie at (0,0) (the origin), and the
endpoint coordinates must satisfy 0 < b
< a (which restricts the ending point to
the first octant of Cartesian coordinate
space). In listing 3, both restrictions have
been removed by using symmetry and
translation. This is the final form of
Bresenham’s algorithm.

Fig 4 illustrates how you can use sym-
metry to draw lines in any of the eight oc-
tants. Although each of the eight lines is in
a different octant, the lines all have the
same shape because they follow identical
sequences of diagonal and non-diagonal
steps in moving from the starting point to
the ending point. The symmetry of the
eight lines in Fig 4 results from the fact
that the algorithm uses the same values
of aand b (for this example, a 10, b 4)
for each of the lines. The only difference
between drawing in one octant and
another is the direction of diagonal and
non-diagonal steps. The algorithm in fist-
ing 3 tests the endpoints to determine in
which octant the line lies. After the target
octant is determined, the x and y incre-
ments for diagonal and non-diagonal
steps are adjusted to draw the line in the
proper direction.

In listing 3, non-diagonal steps cause x
and y to increment by ‘dx_nondiag’ and
‘dy_nondiag'. Fig 4 shows the values of
these increments in each of the eight oc-
tants.

The final step in achieving the general
form of the algorithm in listing 3 is to
allow the line to begin at points other
than the origin. Whereas variables a and
b represented the co-ordinates of the
endpoint in listings 1 and 2, in listing 3
they represent the distances in x and y
from the starting point to the ending
point; a is set to the larger of these dis-
tances, and b to the smaller.

Described in geometric terms, when
the algorithm initially assigns values to
parameters a and b, it effectively trans-
lates the starting point of the line to the
origin.

At this point in the algorithm, the en-
ding point of the translated line is at
(a,b), and variables a and b contain in-
formation regarding both the shape of
the line and the octant of the translated
ending point. In the three subsequent
tests of the vaiues of aand b (Is a < 0?
Is b <07 Is a <b?) the octant information
is stripped away from a and b, leaving
only the shape information. Meanwhile,

all information regarding the octant of
the ending point is transferred to the x
and y increments 'dx_diag’, ‘dy_diag’,
‘dx_nondiag’ and ‘dy_nondiag’. All this
takes place prior to entering the ‘for’ loop
in listing 3.

Practical
implementations

In a real graphics system, you should
encode the algorithm in listing 3 in as-
sembly language to make it run as fast
as possible. For instance, a typical CAD
diagram might contain hundreds of lines,
and the user waits while the computer
draws the diagram on the screen. The
programmer should put the most effort
into speeding up the ‘for’ loop, since this
is executed once for each pixel drawn,
and one line may contain hundreds of
pixels.

By comparison, the code that precedes
the ‘for' loop executes only once per line.
The call to the ‘draw_pixel’ procedure
should be replaced by in-line code for
the ‘draw_pixel’ operation in order to
remove the subroutine call overhead
from the inner loop.

PC TURBO 10MHz

TOP RATED LOW GOST EPSON PRINTERS

4.77/10 MHz US $ 459
256K RAM, PLs
1@ 360K FDD(NEQ). 12 O RRANT cn MPATI BI.E Pc E)XGS(())(())O g gzg
Colour or Mono Card. FUb . 101000 $1099
Multifunction Card. - Q
PS? Keybonrd $999 GQ3500 (Laser) $3399
Manuals.
12 MONTHS FULL WARRANTY, MONITORS .
Compact Cabinet with Keylock. 12” TTL Samsung (from) $ 169
Reset. Turbo and LED's. CGA from g 548
EGA-TVM-MD7 835
AEHI nggflsgzM T}EJ?B?mmK . Multi-Sinc. NEC. $1059
12 z otherboard. .
Phoenix BIOS. 1 @ 1.2Mb FDD (NEC). . ADD-ON CARDS
20Mb Hard Disk. Parallel & Serial Ports. : E.G.A. (autoswitching) $330
Rocket 80286 Turbo Card
101 Keys Keyboard (PS2) (Get AT speed frém your PC) $482
Colour Graphics or Monographics Card. XT 2Mb Memoplus $195
Compact Cabinet with 3 LED'’s. AT 2Mb Memoplus $231
Keylock and Reset. Manuals. DoAll XT
& MS DOS 3.1 (1.5 Mb EMS, multifunction) $252
12 MONTHS $ Colour Graphics $106
WARRANTY. 2,9 i Monographics/ Printer 3106
: 40Mb Tape Backup 969
80386 - 20MHz . Mouse & Software $95
Call for an unbeatable price Modem 300/1200 Autodial $240
Call or write for brochures and price list. 20Mb Tandon Hard Disk $499
W — All prices include sales tax and twelve month warranty. Top-Net LAN $CALL
re— A TRONICS INTERNATIONAL = EI * ealer Enquiries Welcome
———— 14 BALCOMBE ROAD, MENTONE, VICTORIA 3194,
es wwmess wmm PHONE: 584 1235. TELEX: 10722165. FAX: 584 5253.
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hich software package
are you going to buy?

Read the reviews? Unsure of the bias of the reviewer? Heard some rumours as to “the
flavour of the month™? But does it do what you want? If only you could borrow it for a few
days. ..

Well now you can!

OptSoft is the Authorised Australian Distributor for the following optimum software
solutions for your PC.

enable Res.Q
the full featured word processing, database, the memory resident program that periodically
spreadsheet, graphics and comms package with copies the complete status of your PC’s
stand-alone =~ package  performance tightly components to the hard disc to enable total

integrated into a windows environment — now
availlable in a LANf vlers‘i(on complete with
intelligent record and file locking to protect data
integrity Le Prunt

near typeset quality publishing for your dot-
matrix or laser printer, including import of
graphic images and an infinite number of fonts in
15 type faces, including foreign math greek
and special characters

IBIS

recovery after a power failure or system crash

The Geniusg
the genealogy program written here in Australia
to assist you in organising your family tree in our
bicentennial year

Le Menu

the hard disc management tool which sold over
500 copies the day it was released in December
87 and features menu-driven DOS functions and

full functioned accounting modules which may be
purchased separately or combined to give you a
totally integrated business information system at

! ] a fraction of the cost of its competition
customised security menus to protect your

applications plus detailed project reporting

WORDLORD= 4

an exceptional word processor complete with an
advanced data manager, graphics drawing and

WRITE NOW
inexpensive intuitive word processing complete 2 i ! ‘
with an on-line Australian dictionary and a think- font editing ability, Australian spelling checker
ahead feature which completes words for you as and advanced mathematical formatting features
you type to enable automatic typing of invoices, etc

We are presently setting up centres throughout Australia where you can borrow any of
these excellent products for a few days. Pay a deposit (refundable). See for yourself
how easy the manuals are to follow. Put the software through its paces. Compare the
features, functions and performance to similar products. Evaluate our comprehensive
training programme . . . and when you are satisfied that our software does the job you
want. . .return the loan copy and ask your Authorised OptSoft Dealer to order you in a
fresh copy . What could be easier? You are not under any obligation and you are able to
make your purchase with absolute confidence. Why buy something which someone else
says is the “flavour of the month™ and'risk leaving a bad taste in your mouth?

Please phone (02) 680-3930 for the name of your nearest Authorised
OptSoft Dealer, or, send OptSoft a written request for a loan copy, and
include $25 to cover the cost of overnight courier delivery and insurance,
and we will send you a loan copy direct.

This advertisement was produced exactly as you see it using LePrint typesetting . fiw.ire.

OptSoft Pty Limited, 261 O! Northern Road, Castie Hill, NSW, 2154 . sumonseo osteuron
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Popular though the Amiga may be, its programming resources and the
potential for its window operating system, Intuition, remain virtually
untapped or buried in its voluminous manuals. Mark Burgess develops
some basic ideas in C, the machine’s native language.

Very little has been written about
programming the Amiga and its window
operating system, Intuition: and virtually
nothing has been written about them
from the point of view of C, despite the
fact that C remains the native language
of the Amiga, with most of its large and
difficult manuals being addressed to C
programmers and authors to embrace C
as the natural language for the machine.
Whatever the reason, Intuition remains
the most powerful windowing environ-
ment available for a micro and C
remains the ideal language for it.

Overview

A glance through the four hefty Amiga
programmers’ manuals (which can be
obtained at vast expense from Addison
Wesley) is possibly the most depressing
start to Amiga programming that a
novice can make.

These manuals, some of which
resemble a thick mail order catalogue,
require a high degree of technical
knowledge and each one is intimately
cross-referenced to each of the others,
so a serious programmer must have
inem all. Despite this, in many cases it
should be possible to get away with the
Intuition manual alone, with the help of a
little foreknowledge. :

Intuition is.the name g¢iven to the
highest level of the Amiga’'s windowing
systems. It controls windows, yraphics.
mouse operations nd all of the menu
functions. In this respect, it is like GEM

Pointer: A pointer is a variable which stores the location of a variable in memory.
Structure: Called ‘records’ in many other languages, structures are ‘packages’
which can hold several variables of different types. Different types of structure
have different names — for example, NewWindow, Border. Different kinds of
structure hold different names — for example, NewWindow, Border. Different
kinds of structure hold different configurations of variables. The variables inside a

structure are called its ‘members’.

or Macintosh windows. In essence, what
you normally see on an Amiga screen is
what Intuition does. But, Intuition is dif-
ferent from other windowing systems in
one crucially important way: Amiga win-
dcws multi-task.

What is so special about that? In fact,
quite a lot. Think of a situation in which
there are two (or more) programs run-
ning together, simultaneously, on the
screen. Suddenly, both programs stop
and wait for input from the user. The
user starts to type something on the
keyboard and ... wait! Which program
receives the input? How does the user
direct input to the right program?

The answer is that Intuition keeps only
one window ‘active’ at any time: all other
windows are ‘ghosted’ or are kept in a
state of isolation from the outside world.
The user can make any window the cur-
rently active window by clicking the
mouse anywhere inside it. Since this is
10 fundamental to the operation of the
Amiga, even when there are no WIMP-
based programs running, it is almost ir

possible to get rid of the mouse pointer
from an Amiga screen it is an integral
part of the computer's operation.

The upshot of all this is that the win-
dow/mouse manager, Intuition, has to be
able to communicate, in private, with
every program, individually, in the
society of programs which is running on
the machine. It does this by means of
‘messages’.

Messages & events

A message is a bundle of information
which Intuition creates for a program
each time som<thing happens with the
mouse, the keyboard, or the input
generally. It is created in the form of a
‘structure’ in C, called:

struct IntuiMessage

As the user does more mouse clicking
and keyboard tapping, these software
messages queue up in the machine,
separately for each program, and wait to
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Fig 1 A linked list is a versatile way of
making a list. The items are ‘structures’
and arrows are pointer to other struc-
tures. The possibilities are unlimited

be read. On an ordinary single-proces-
sor machine, a program learns about
mouse clicking and keyboard tapping
from ‘events’ or software interrupts. Mes-
sages are the Amiga’s answer to events
which are private for each muiti-tasking
program, executing concurrently on the
machine. Each message contains a
bundle of information, identifying itself to
a program.

Intuition messages come in a variety of
different ‘classes’ which have names,
defined as macros in the C header files:

types.h
and
intuition.h

Each class of message is about a dif-
ferent kind of input event. A program
learns about the class of message by in-
terrogating the ‘information bundle’ and
deciding what the message is about. A
rogram is then expected to ‘reply’ to a
message in order to eliminate it from the
queue. All of this can be done very simp-
ly with a ‘message monitor’ which reads
messages one after the other and acts
upon them. The whole process is
reduced to a relatively simple loop.

intuition does most of the work for a
programmer who wants to write WIMP
(window, icon, mouse and puil-down
menus) based programs. It issues mes-

sages to programs about what happens
in the application’s window. A program-
mer has only to design the imagery on
the screen and Intuition handies the rest.

Bits & pieces

One of the things which- makes Amiga
programming difficuit is that Intuition is
surrounded by a plethora of fantastic jar-
gon. Everything on the Amiga seems to
have a special name which adds to the

‘Amiga myth’ but often loses the adven-
turer. Once the jargon has been
mastered, though, it ali adds to the il-
lusion that you are really programming
something new and unique; and
whatever vows you make never to talk
Amiga-speak, they'll soon be broken.
Computers are like that.

The basic objects on the screen are:

e WORKBENCH This is the ‘desktop’
environment which boots up on starting
the Amiga. This desktop muiti-tasks, so it
is always active and in control.
Workbench is aiso the name of a
‘screen’ which the the backdrop for all
windows.

e WINDOW A window is a rectanguiar
box which is a kind of portal for
programs to the outside worid. Amiga
windows are usually independent (con-
nected to different programs).

o ICON This is a picture with a name
which the user clicks in order to run a
program.

o MENU A puli-down menu.

e GADGET Gadgets come in several
different types. They are things which
the user activates with the mouse, such
as switches, toggles and siiders — in
other words, easy ways of playing with
the program.

o GADGET SELECT BOX The area on
the screen in which the user has to
move the mouse pointer in order to use
a gadget.

e STRING GADGET A gadget which
takes a string from the user.

o BOOLEAN GADGET This is a push-
button-type gadget which the user
‘presses’ once. For example, press a
button to quit the program.

e BORDER A sdries of graphic lines
connected together to make up some
kind of image on the screen. A border
does not have to be the border of any-
thing, but that is how the name started.
Borders are coordinate-drawn relative to
a local origin — a gadget box for ex-
ample.

Setting up an application

A program can make use of the above-
mentioned input utilities in a simple way,
Intuition, as a device, is set up for C

programmers and it uses C’s structures
for all the basic WIMP objects in a
program. The simples way to understand
the Intuition approach is to look at a
simple example program. (The rest of
this article centres around the Intuition
features which are reievant to the ex-
ample program listed at the end of this
article.

Consider an applications program
which prints address labels iike the one
sketched out below:

APC Editorial
124 Castlereagh Street
Sydney 2000

The idea is to create a program which
is run by clicking an icon on the Amiga
Workbench: a window props up in the
middie of the screen, the user types out
a couple of labeis and then quits; the
window closes and that's that. What
does the program need? Obviously, it
needs to have a window to communicate
with the user. it requires some way of
editing (typing lines of text). And finally, it
needs to have some kind of switch
which prints out the iabel, and another to
quit the program.

The Intuition philosophy is to make all
of this information about screen objects
into a list. The list is linked up in some
way and handed lock, stock and barrel
to Intuition, which then does all the draw-

Fig 2 A hierarchy of data is reflected by
the structure of a multiply-linked list
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ing and sets up the necessary manage-
ment for the mouse and gadgets. The
lists are special lists, called ‘linked lists’,
made up of C structures and connected
with pointers. They are a very basic data
structure for Intuition, almost as fun-
damental as a ‘stack’ is to a program.
These lists are used because they are
so versatile; they can be added to and
bits can be removed from them, and
moving through them is fast and effi-
cient.

Complex Intuition programs generate
long lists, but the programs to handle
them are simple. As long as program
logic and Intuition ‘fiddling’ are kept
separate, Amiga programs, written in C,
remain simple all the real work is
handed over to Intuition.

Structures & linked lists

A linked list is a list of structures, not
necessarily all of the same type, which
are joined together with pointers (see Fig
1). Here is a selection of the different
kinds of structure in the example
program:

struct Gadget

!

struct Gadget ¥ NextGadget;
USHORT Flags;

USHORT Activation;

APTR GadgetRender;

APTR SelectRender;

struct IntuiText ¥ GadgetText;
LONG MutualExclude;

APTR Speciallnfo;

USHORT Gadget!D;

APTR UserData;

1.
i

SHORT LeftEdge, TopEdge, Width, Height;

/%1 %/

Blueprint of a ‘gadget striicture

struct RastPort
struct Gadget
struct Border

struct IntuiText
struct IntuiMessage

All of these are ‘variable types’, rather
than variables themselves. In fact, to be

precise, they are ‘aggregate’ types: that
is, types which are constructed of
clusters of several primitive variable

struct NewWindow
struct Window

types. Each one of these structures is
like a different-shaped brick in a building
kit. Each structure contains pointers
which can join it onto another kind of
structure, but not just any kind: the
‘bricks’ have to match at the seams to
create a valid structure. For example, a
program might need to use a mouse
gadget to quit the program. The gadget
has to go into a certain window, so the
gadget structure connects to the window
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structure. The gadget must contain
some text to say ‘Quit!" and should have
a box drawn around it so that the user
knows where to point the mouse. So a
text structure and a graphics (border)
structure is connected to the gadget
structure (see Fig 2).

Alternatively, think of a program which
simply wants to draw a gadget sur-
rounded by a lot of lines. Again, things
would start with a window structure. The
gadget structure would be connected to
the window structure, the border struc-
ture would connect to the gadget struc-
ture, another border structure would be
connected to the border structure,
another border structure to the border
structure .. This might sound compli-
cated, but it isn't really difficult; it's just
long-winded. Programmers have to
realise, though, that data is data and
there are no two ways around it: that
data must be entered into a program
somehow. A linked list is as good a way
as any and better than most.

Pointers

A pointer is a variable which contains the
address of another variable in memory.
in a linked list there must be space,
therefore, in the structures, for the
Amiga display objects to contain the ad-
dresses of adjoining members of the list.
For example, the box on the previous
page shows the blueprint of a 'gadget’
structure.

There are five pointer members in this
structure, and all except the one labelled
(5) make a connection to another struc-
ture type. In order to connect two struc-
tures together, the programmer has
simply to store the address of the next
structure variable in the member of the
gadget structure. For example, to in-
clude the text for a gadget, the program-
mer would write:

/* Declarations */
struct Gadget my_gadget;
struct IntuiText my_text;

/* some code which initialises the
members of these */

my_gadget.GadgetText
&(my_text);

The ampersand (&) symbol means ‘find
the address of or ‘find a pointer to’.
Thus, the gadget structure variable
‘my_gadget’ is joined, by a pointer, to an
Intuition text structure called 'my_text'.
When Intuition comes to ‘render’ or draw
these graphics objects, it will know how

s | L P ——

o] Lr"l Lr—l Lr—] LrJ
||

= (0| 00 0

Ubuft{] I I I I I I I I

Arrays of structures

Shadow
(Border)

Boolean Gadgets ———/

Fig 3 In an Intuition program, all the complexity is in the data structure

to find the text for the gadget.

Alert readers will notice that there are
several different and unusual data types
in the ‘gadget’ structure. To begin with
there are several kinds of structure, then
there are things like APTR which are in
upper case. All of these are defined
specifically by Intuition  they are not a
predefined part of C. The types are

declared automatically when programs
include the library files:

types.h
intuition.h

from the header tile library in the com-
piler.

Zone 0

Level 0:

Zone 1

Escape-chute: Close_and_Tidy

Level 1- Edit Print Setup Gadget Open [ntuition
Labels () Labels{) Buffers () List () Window ()
| ———
. Gadget
Level 2; _ht()

Fig 4 Program structure diagram
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int IntuitionBase  NULL;
int GfxBase  NULL;
struct Window ¥window;

if ((GfxBase

{
Close__and__Tidy {(0);
}

{
Close__and__Tidy (1);
}

{
Close__and__Tidy (2);
|3

}

Openlibrary ("graphics.library”,0})

if {{IntuitionBase=0penlibrary(”intuitionlibrary”,0))=

if ((window OpenWindow{&definewindow))

A typical library/window opening session

NULL)

NULL)

NULL)

Readers who have seen, or have ac-
cess to, the Amiga manuals will have
noticed that the pointer types do not al-
ways match in these definitions. For ex-
ample, in the Gadget-Render field of the
structure (which should contain a pointer
to information about graphics for the
gadget), the type is asserted to be
APTR. What it actually connects to is
one of two structure types called:

struct Image *
or
struct Border *

The Gadget structure therefore defines
this member to be a generic pointer
(APTR  ‘apointer’). However, formaily,
this is still a type mismatch and a C com-
piler will spot it. The cure is to use the
cast operator to mould the pointer into
shape:

my_gadget.GadgetRender - (APTR)
&(my_border_structure):

Static or dynamic
structures?

One of C's real lifesavers is the ability to
initialise arrays and structures which are
declared ‘static’. This often eliminates
the need for longwinded assignments
such as:

my_text.FrontPen BLACK;

my_text.BackPen - WHITE;

my_text.DrawMode - JAM1;
... and so on.

If the structures are built into a program
for good, they can usefully be declared
static and then initialised:

static struct IntuiText my_text -

{
BLACK,WHITE,
JAMT1,

20,10,

NULL,

‘MY TEXT ...,
NULL

}:

The curly brackets define a list of items
which are to be assigned to successive
items in the structure ‘my_text’. This
saves a lot of typing and program as-
signment time since the initialised struc-
tures are stored ready for use in a
program file. (Not that it would take the
Amiga more than a blink of an eye to as-
sign everything anyway)!

Sometimes it is advantageous to use
‘auto’ (non-static) structure variables.
This can be useful in cases where lots
of similar gadgets have to be posi-
tioned in a regular way; programs can
then make use of recursion to simplify
the process.

Above all, programming the Amiga
under Intuition means thinking in pic-
tures. Programmers must learn to think
in a new way — in terms of data struc-
ture diagrams rather than in terms of
program structure diagrams (see Fig 3).
Programs are built up from elaborate
data structures of gadgets and menus,
and so on.

Moreover, programmers have to think
recursively with the lists of gadgets be-
cause the graphics origins are logal: bor-
der structures connected inside a gadget
use the top left-hand corner of the
gadget select box for their (0,0) co-or-
dinate.

Border structures inside border stru
tures use the last border origin .. 2:
s0 on. Intuition calculates all the ¢t
sets.

Window structure

The size and shape of a window and
the things which go into it are defined
by a ‘NewWindow’ structure. This is just
a bundie of information which is passed
to the Intuition function ‘Open-
Window()', and it is most easily defined
as a static structure. Below is such a
structure written in terms of pseudo
constants:

struct NewWindow definewindow -

{

top, left, /* constants */
window_width,window_height,
text_colour,outline_colour,
events_to_be monitored,
gadgets_in_window_itself,
refresh_behaviour,
list_of_user_gadgets,
menu_tick_image,

window _title,

custom_screen,
custom_bit_map,
minimum_width,
minimum_height,

screen_type

The NewWindow structure defines the
links reaching out of a window structure:
that is, it connects to the gadgets and
graphics structures directly. It also
defines the initial position on the screen
and the size limits for windows which
have a resizing gadget built in. The Intui-
tion Reference Manual contains fuli
details of this structure.

In order to use any of the special input
devices, a program must have a window
to work from. A window is opened by a
call to the Intuition function ‘Open-
Window()'. This function is not normally
available from C, but can be found in a
special disk library called ‘intui-
tion.library’ which can be made available
to a program by ‘opening’ it before a
program commences. Libraries are
opened with calls to ‘OpenLibrary()’,
which causes the code for the intuition
functions to be loaded into memory. The
programmer must also make sure to in-
clude the library files:

types.h
intuition.h

which contain the necessary macros
and type definitions for using the library.
In addition to the basic intuition func-
tions, a program which uses graphics
functions such as area files or line/point
drawing must open the graphics library.
Intuition opens the graphics header files
as standard, but some programs might
need to inciude ‘gfxmacros.h’. This
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The example listing is the address label editor described in this article. It has been
written as two text files, so that the actual doing part of the program is kept
separate from the setting-up part. The active part of the program, is labelled
ZONE 0 and the passive (setting-up) part is called ZONE 1. ZONE 1 contains all
the design work. It works like this:

¢ The Zone starts with ‘ConstructDisplay()’. Because the list of structure defini-
tions is implicitly static, it is ready-built by the C compiler in a program file, with all
the links made. However, none of the objects in the list has been drawn yet.

e An array of gadget structures is defined as ‘gadg()’. This will be used to make
the string gadgets.

e An array of Info structures is also defined. This is for special information about
the Intuition string gadgets, positions, and so on.

e ‘GadgetList()’, is then called, which assigns the whole array of string gadgets
recursively (see Fig 3) and tags on two Boolean gadgets for ‘print labels’ and
‘quit’.

e ‘ConstructDisplay()’ then calls ‘OpenlintuitionWindow()’, which opens all the
libraries, and the NewWindow which is defined at the start of ZONE 1. When the
Intuition function OpenWindow() is called , all the imagery is drawn in one go.

e Finally, the background is coloured white by piotting a filled rectangle over the
whole window. Unfortunately, this is plotted over beautifully-drawn gadgets, sc a
call to the intuition function RefreshGadgets() sets things right again.

That is the imagery complete. The only other function in this zone is the clear-up
function ‘Close_and_Tidy()' which shuts down everything that the zone has done.

ZONE 0 contains the actual logical details of the program. It works in the follow-
ing way:

e Calls ZONE 1 to build the display.

e Enters a loop which waits for intuition messages.

e Checks every ‘GADGETUP' message (which means that a Boolean gadget
has been hit).

e Finds out the identity of the gadget which produced the message by compar-
ing the pointer in the message to the pointer of the two gadgets.

e Finally, either quits or prints the labels once.

It is worth noting that the string gadgets work quite independently of the program.
All the programmer has to do is provide a buffer for the string to be contained in, and
the characters will be delivered to their buffers by the operating system.

should be checked in the ROM Kernel
Manual.

A typical library/window opening ses-
sion might look like that shown in the
box on the previous page. The return
values of Openlibrary() and Open-

case 1 : if (IntuitionBase =NULL)

{
CloseLibrary
(IntuitionBase):

}
case 0 : if (GfxBase |=NULL)

Window() should be checked for errors, {
such as ‘there was insufficient memory Closelibrary (GfxBase):
to open a window'. }

At the end of this sequence, a }
program should have a window. It is im-

screen memory. This is necessary be-
cause windows can overlap and move
around: it is not enough to allocate simp-
ly one lot of memory for the whole
screen. Any graphics-drawing opera-
tions must, therefore, know which screen
memory they are to write into. The
Amiga uses the term ‘raster port’, or just
RastPort, for this.

The information about a raster port is
held in a structure:

struct RastPort

which is assigned from a subsection of a
Window structure:

struct Rastport *ptr_to_screen_memory;
struct Window *window;

window OpenWindow (&(new
_window_struct);

ptr_to_screen_memory - window
—RPort;

The pointer ‘ptr_to_screen_memory’ is
needed for graphics operations like rec-
tangle filling.

The command

RectFill (ptr_to_screen_memory,x,
y,width, height);

is a typical graphics operation.

The full set of graphics primitives can
be found in The ROM Kernel Manual:
Libraries and Devices.

portant to close all libraries and win-
dows that are used in a program after
they are finished with, as this relin-
quishes the memory taken up by them
for other programs. The simplest way to
close down a program is to call a func-
tion like this:

Close_and_Tidy (level)

int level:

switch (level)

default :
case 2 : CloseWindow (window):

exit (0):

This closes down the application and
exits in one go. (Please do not use the
‘GOTO’" method expounded in the Amiga
manuals. It really does make an un-
necessary mess).

Raster ports

Programmers who take a pride in their
work will doubtiess want to make
decorative displays for their [ntuitien
programs. Again, Intuition governs the
way in which this is done. Each window
in a program has its own allocation of
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NOW AVAILABLE FOR THE
IBM ENHANCED KEYBOARD

The surface of each
template shows the
complete menu
structure of the
program. It may
also include such
things as page
number references
to the mini-manual,
cursor control
information for
various
environments, etc. - -

L

vk

F
'iYLE '
The function keys PC'S
are directly
referenced. Colours
are used to help you
identify keys to be
used along or in
conjunction with
other keys.

N.S.W. 2074.

i

EK-STYLE

P.O. Box 374 TURRAMURRA

Telephone: (02) 449 4721.

CCESSORIES PTY LTD

Description
Wordperiect 404142
Lotus 1-2-3 2.0
Symphony
Waordstar
Wordstar 2000
dBase li~
DisptayWrite 4/ DisplayWrite 3
Turbo Pascal
Microsoft Word 3.0
DOS/BASIC
Multimate
Blanks-Create your own

The Mini-manual
acts as a perfect
complement to the
template.
Explanations,
examples and
graphics will help
you get your job

e itrimsisrein i dOTIE.

L)

o s -
PCACCESSORIES P/L APC
P.O. BOX 374
N.S.W. 2074
Mr/Mrs/Ms

{Please print clearly)
Address
I [ — P/code
L@ Sydney (02) 4494721 phone (Optional)
— - —

EASY-DOS-IT MASTER MENU PROGRAM

o1 Cell ) V5 O e IzIchIzI:I:M
COMMANDS DESCRIPTION
1 SEARCH FOR A FILE ON THE HARD DISK
2 ADD A NEW DIRECTORY
3 REMOVE A DIRECTORY
4 LIST ALL CURRENT DIRECTORIES
K] LIST THE FILES HITHIN A DIRECTORY
6 COPY FILE(S) FROM A FLOPPY TO HARD DISK
? COPY FILEC(S) FROM HARD DISK TO A FLOPPY
g COPY FILE(S)> BETWEEN HARD DISK DIRECTORIES

SOFTWARE PROGRAMS ARE ONLY AKEYSTROKE AWAY! - EASY-DOS-IT

pressing a number key gives access to your program. After leaving the program, the EASY-DOS-IT menu automatically retu
EASY-DOS-IT allow you to replace complicated program start-up commands with a simple keystroke, it also

The EASY-DOS-IT Master Menu Program
is the EASY way to control your personal
computer’s Hard Disk.

EASY-DOS-IT uses simple DOS batch
syntax to define the loading commands
associated with the user menu entries, and
the only limit to the number of user menus,
sub-menus or tutorials is the available disk
space.

Only $ 144 (Inc.Tax)

menu screens list software titles by number. Simply
¢ rns. Not only does
provides powerful customisation

capabilities to altow unlimited user defined menus and sub-menus. All entries may be PASSWORD protected.

DOS COMMANDS ARE ONLY AKEYSTROKE AWAY! EASY-DOS-IT includes an alphabetic listing of DO i
executed at the touch of a finger. Perform commands like CHKDSK, DISKCOPY and FORMAPT witliout t;;écs?rugg]esof’oll)]glsals]}ifl;v)\'].mh can be

SUITABLE FOR LOCAL AREANETWORKS! . Users of local area networks will a i i
. : ) ppreciate the control and t y
EASY-DOS-IT. A network user with EASY-DOS-IT can tailor their menu screens to allow sinflr)le key access to l01in thgse Zi)c};;féa}t]iglfg(?\?aeiill};z

on the network that interest them. Not.only is it an ideal method of presenting network f iliti
) - Not. twork users of new facilities, but als -
not having to remember how to start infrequently used or complex procedures.b ’ © aliows users the luxury of

Includes KEYBOARD PIPING and other facilities

0

EASY-DOS-IT ORDER FORM

Please Supply  Copies @ S144.00 cach 15120 Tax Exempy

APC

P.0.Box 374, TURRAMURRA, NSW 2074
Telephone : (02) 449 4721

CCESSORIES PTY LTD

Mr/Mrs/Ms
Address

Phoae
Bank-Card/MasterCarg
Expiry Date

Signaure



ASA-HI Turbo XT V.2 (4.77/10 Mhz)
640Kbyte RAM with 8088/2 processor, 2 360Kbyte
Japanese FDD, Multi I/0 card, Display card, AT style
casing and keyboard, 8 expansion slots $1035
As above with 1 FDD, 20 Mbyte HDD and Controller $1463

ASA-HI Turbo AT V.2 (6/8/10 Mhz)
640Kbyte RAM with 80286 processor, 6x16 bit and 2x8
bits expansion slots, 1.2byte FDD.. 40Mbyte HDD with con-
troller, Multi IO card. Display card, AT style casing, 101
keys keyboard

$2628
Colour Monitor $485
Dual Mode Monitor $152
Super 5 Printer $395

(All systems above covered by after sales support)

(Bulk discount on Award winning AT or XT, VGA card and
monitor, Super EGA card and monitor, LAN system)
(Ample parking).

ASA-HI computer systems,

125 Burnley St.,Richmond.

. re1:429 6011

®
1 o I 'DOS
The Multitasking, Multiuser
MS/PC-DOS

Replacement

WENDIN-DOS is a self-bootable MS/PC-
DOS replacement operating system that
is TRUE muttiuser and multitasking. It is
100% compatible with the MS/PC-DOS
file structure. WENDIN-DOS provides real
multiuser operation on a single com-
puter with existing software.

B RUNS ON ANY IBM-PC, XT, AT, 80386
OR TRUE COMPATIBLE

ALLOWS ADDRESSING OF EXTENDED
MEMORY

SUPPORTS MULTIPLE TERMINALS WITH
NO EXTRA SOFTWARE REQUIRED
PROVIDES TRUE CONCURRENT MULTI-
TASKING AND TASK SWITCHING
SUPPORTS MULTIPORT BOARDS

APPLICATION DEVELOPER'S TOOLKIT
ALSO AVAILABLE

ON LY $295.00 inc. TAX

Please ADD $10.00 for despatch and handling.

ALL PURCHASES BEFORE MAY 30TH WILL RECEIVE
FREE UPGRADES FOR THE LIFE OF THE PRODUCT
(FREIGHT CHARGES APPLICABLE)

BANKCARD, MASTERCARD, VISA, WELCOME

= (07) 870 7105

or write for Information
DEALER ENQUIRIES WELCOME
SOLE AUSTRALIAN
DISTRIBUTOR

[0GISOF -

AUSTRALIA

P.O. Box 408, Toowong, Qld. 4066
Suite 57, Benson House, 2 Benson Street,

TOOWONG, Qld. 4066

s of Microwft Comp. PC/XTIAT are
oy “E‘I‘g\::?v::‘d;d":;d‘m‘ Wenthn . Wendin DOS, Application Devcloper' Kit re
‘,2{32‘32‘5“.;«0“.,« o vemd . Tnc. Logioft Ausialia s Log 153 trademark of Logs

Ausiralia,

registcred rademarks ot

Q Copyngnt 988, LOGISOFT AUSTRALIA AV RighsReened.

O

VAR RS2 3333322222233 2222322323222 2233232223333 2833332 92

/% */
/% LABEI, PRINTING UTILITY : Mark Burgess 1987 ZONE @ */
/* */
/* For the Commodore Amiga ONLY x/
/* */

/AR AR AR KA AOKAAA AR AR K AR AR IOK A AR A KKK KKK KK KKK KK KK K/

#include <stdio.h>
#include <utill.c>

#define editing true
#define intui_message (l<<window->UserPort->mp_SigBit)

enum GadgetSignals

{

PRINT,

QUIT

s
/AR AR IOR R K 0K 0K K AR X0 KKK 3K KKK K AOKAKK KK KKK R AOK 3 K oKk ok ok ok ok /
/¥ LEVEL & . main program x

/
/K K K K KK K KK KK R KK KK KK K K K K KK KK K K KK K KK R K K KK KK KK KKKk KK/
main ()
{ enum GadgetSignals response;

enum Gadget.Signals EditLabels(),

Constructbisplay (), /% Zone 1 %/

while (true)

{
switch (response EditLabels())

{
case PRINT . print_labels(),

break;
case QUIT . Close_and_Tidy (4);
1
}
1
7/ ARAAK A A A A AR KK KK K KK KK KKK KK KKK K KKK KKK KKK K K KKK /
/* LEVEL 1 %/

/AR AR AR KK KK KK KK KK KKK K K K oK K KK KKK K KKK KA KKK K KKK K/

enum GadgetSignals EditLabels () /* Event monitor *x/

{ enum GadgetSignals gadget_hit(),
struct IntuiMessage *mess;
int wakeup;
USHORT class;
APTR Identity;

while (editing)
wakeup Wait (intui message),
if (wakeup & intui_message)
while (mess=(struct IntuiMessage ¥*)

GetMsg(window-->UserPort))
{

class mess->Class;
Identity mess->1Address;
ReplyMsg (mess),

switch (class)

{
case GADGETUP . return (gadget hit(ldentity)),
}

}

/***x*xx*xx******x*x******************xn:t**#x##xx**l***txt**xx/
print_labels () /% Print two labels to printer */

{ int 1,j;
FILE *printer;




Advanced disk management for todays professional

*

Improved file management  up to
16000 files.

Quick disk logging — up to seven
times faster.

Multiple drive logging up to 26
drives.

Dynamic Text Editor  create and edit
a file from within Xtree Pro.

File attribute security protection from
movement or deletion of System Files.

Multiple file specifications — up to
four different file specs.

Special view command — view files of
different formats.

Command shell — DOS like

Command line.
ane S 45

) has been -lmpor\ﬁd‘ by the
pocny B SEMETRITORS.
IMPORTANT ST
When buying XTREE oty s et i closed P
or XTREE PRO et e I
pe LERS
make sure your ARE WHOLESALERD
SOF“N SN 206
software has the SWA Fooeroe”
sticker on it.

JUST ARRIVED FROM U.S.A.!

The latest version of XTREE designed
for power users who need almost
instantaneous disk re-organisation
combined with text editing.

The standard for file
and directory management

For novice and small system users who need

to organise their hard disk chaos quickly and

efficiently.

* Intuitive graphic display of directory
structure.

* Single keystroke operations on individual
or groups of files to copy, move, delete,
rename, view or print.

e Sort files by name extension, size, date
and time. RRP

e Modify DOS file attributes. $ 1 65

[ PERFECT INTERFACE (Aust.) Pty. Ltc;l
l 7th Floor, 8 West Street, N. Sydney NSW 2060 I
wPhone (02) 957 1112

l Please send me XTREE PRO $245 each l
or XTREE, $165 each.

l | enclose my cheque for $______ or please debit my American I
Express, Diner's Club, Visa, Mastercard or Bankcard plus $750freight.

I
LTI T By T
Card expires Signature

I Name Phone No I

| Address |

| Company —I
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MARTOT
COMPUTER
PRODUCTS

PO BOX 87, MERRYLANDS,
2160
PHONE: (02) 681 1708
FAX: (02) 682 4521

GENIUS MOUSE
GM-6 PLUS
$159 (inc. tax)

® Microsoft & PC Mouse
compatible

® Super tracking speed:
500mm/sec

® Programmable resolution: 22 to
200 DPI

® 25 Pop-up menus (1-2-3, dBase
etc)

® Menu-maker: create your own
menu in minutes for any
application

® Dr. Halo Il software (profes-
sional graphic & slide show
software). Will work with CGA,
EGA, Hercules, PGA and VGA
displays.

® Mouse pad and pocket

GENIUS MOUSE
GM-6
$120 (inc. tax)

® Microsoft & PC mouse
compatible

® Super tracking speed:
500mm/sec

® Programmable resolution: 22 to
200 DPI

® Genius Paint

A FULL RANGE OF
MOUSES AVAILABLE
FOR EVERY
APPLICATION
PLEASE CALL

BC MC OK
TRADE ENQURIES WELCOME

if ((printer fopen ("PRT: , w )) NULL)
{

fprintf (stderr, '‘Printer Device unavailable\n"},

for (i @, i < numofgadg; it++)

{
fprintf (printer, ),
for (Jj B; j < buffsize; j+i1)

fprintf (printer, '%¢”,strbuffer{i|lj)),

ferintf (printer, ),
for (Jj B: j < buffsize; jtt)

fprintf (printer, "%c",strbuffer{illi]),

fprintf (printer,”\n"),
}

fprintt (prinler, '\n\n"),
{olose (printer),

}

/*********************##*******#*****#*t***l*******#****l#**t)/
/%% LEVEL 2 Ny
/**‘*********************#*‘****Q#*****#*******t‘*****l**‘i#k‘/

enum GadgelSipnals gadget hil (1D) /% ldenbify padpct %/
APTR D;

{

if (1D (APTR) (&PrintGadg))

{
return (PRINT),

}

if (1D (APTR) (&Qui LGade))
{
return (QUIT),
}

}
L R R R T TR R N R IR T L V]
/* s/
/¥  lLone 1 INTULTTON x/
/% x/
/* Labetler 1/0 structure */
/% */

/A K Ok kK KK kKK KK kKK K AR ROKOK KR KR OKOK KRR AR R R R KR R AR R KRR R Kk R Xk R kK /

/% Define window type and display graphics in Lhis {ile */
/% In other words, everything to do with Lhe display */

#include <types. h>
#include <intuition h»>

extern struct Window *OpenWindow(), /%
/KRR KRR K KKK KKK KKK KA A Aok KRR AR AR R AR R A KKK KK K Ak k Ak KRR Ak Kk KA KRNk /

/* Manifest constants / macros / static variables LY
/KA AR RAOKR K F KKK KKK KRR RK 3 KKK KR K AR KK 4Kk Kok Kk Kk KK KRR Rk R AR AAA K/

#define true [
#idefine false a
#define bufisize 32
#define WinWidth 400
#define Winlleight 150
#define numofgady 6
#define GboxWidth 120
#tdefine Gboxleight 2h
#define Woffset 10
#define Hoffset 7

#define FrameWidth (GhoxWidth Woffset.)
#define Frameleighl (GboxHeight ot faet)

enum colours
{
GREY,
WINTE,
BLACK,
ORANGE
}
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Save $$$ On All Your Software!

Software is the lifeblood of your computer!

But do you have to spend a fortune to get the
software you need? NO! Software On the Cheap
has come to your rescue.

Why limit yoursell to the old outdated software
you have aquired one way or another when you can
have the latest software at LOW prices.

Why put up with software you can't use effective-
ly because your patch eyed friend couldn't provide
documentation when you can get fully documented
software for so little.

Make the New Year productive and entertaining
with a selection from our incredible range of
software from only $8 to §15 a disk, for almost any
computer type. We have one of the worlds largest
ranges of software. Business programs, Games,
Educational packages, Utilities, Musical
programs, Graphics packages, and many more.

Mail and Phone orders only.
Bankcard, Visacard, Mastercard welcome
FREE CATALOGUE AVAILABLE.

Just a sample from our large range below:

MS-DOS

MS-DOS software is suitable for IBM and close
compatible systems. It is available in 5 1/4 and 3
1/2 inch format for all systems including the IBM
JX and new PS2 series, as well as laptops. Some
progéams comprise more than one disk. This is
note

Each disk is $10 for 5 1/4 inch format
and $15 for 3 1/2 inch format. Prices are
per disk and include sales tax. Postage
and Handling is $3 per order.

MS500 SLIC WORKS: Excellent integrated
Spreadsheet, Word Processer, database, and Com-
munications package. easy to use and powerful.
TWO DISK SET

MS502 PC-DESK: Great new program that al-
lows you to keep addresses and use them for mail
merge letters with its own built in word processer.
Also includes calendar, dialler, and calculator!

MS510 COMPASS: Excellent integrated word
processing, database, spreadsheet, and small ac-
counting package, with interactive help! Great for
home and business use!

MS1001 GALAXY: Fast RAM based word
processer that has a wealth of features and is very
easy to use thanks to its pull down menus.

MS1003 CHIWRITER: Excellent muiti font
word processer which allows you to view your fonts
on screen and on your printer. Fonts iriclude italics,
script, greek. scientific, and mathematical symbols.
Requires Epson or IBM graphics compatible
printer.

MS1011 PAGEONE PUBLISHER: Great
program for small desk top publishing needs. Al-
fows you to format and print single page docu-
ments such as flyers, forms, etc.

MS1014 PCFOIL: Atlows you to combine
graphics with your word processing. Includes en-
hanced fonts, great for preparing any document
were graphics can help get the point across.

MS1015 PC-OUTLINE: Excellent thought
processing package. Allows you to outline and or-
ganise items and thoughts by constant rearrange-
ment of items. Very useful for student and
businessman alike.

MS1017 PC-STYLE: Very good writing style
analysis tool. Determines the quality of your writ-
ing, and analyses it using a number of criteria.
Great for students or anyone involved in any form
of writing!

MS1018 EZ SPELL: New spelling checker
program with its own large dictionary which can
be added to easily.

MS1023 FREEFILE: Relational database
management system which includes calculated
fields, ability to import and export data easily. upto
10indexes and 100 fields per database, online help.
and more!

MS2025 SIDEFILE: Great new
database /spreadshect program with a million uses.
Memory resident database allows upto 1000 record
with very fast access. Enter data as database fields
or free text. Allows you to perform spreadsheet
functions on data easily. Includes sample files for
chequebook and stock portfolio.

MS1043: ASEASY: Lotus compatible spread-
sheet with very complete documentation on disk.
Includes graphing, macros, financial and statistical
functions, on screen help, and more!

MS1045: QUBECALC: Advanced spreadsheet
for heavy users. True three dimensional spread-
sheet with upto 262,144 cells! Very powerful.

MS2050 LOTUS BEGINNERS CLASS: Excel-
lent tutorial on LOTUS 123 for new users. Includes
number of sample files. Requires LOTUS-123.

MS1063 PC BOOKS GENERAL LEDGER:
Easy to use menu driven general ledger program.
Uses simple mnemonics for account codes instead
of complicated numeric codes.

MS1069 MR BILL DEBTORS SYSTEM: Ex-
cellent debtors system for small to medium sized
business. Capable of invoicing and statement

eneration, and wide range of reports on debtors.

O DISK SET.

MS1076HOME ACCOUNTANT: Designed
for the home book keeper who find a cheque book
manager insufficicnt for their needs, but does not
want to get involved with complex accounting sys-
tems. Very flexible package with upto 255 seperate
accounts. Perform a net worth calculation in an in-
stant.

MS2065 COSTBUSTERS CHEQUEBOOK:
Chequeook maintenance program with 22 element
menu which is very easy to use. Also maintains bills
as well as all cheques including cancelled ones.
Even reminds you when bils are due.

MS1081 MORTGAGE ANALYST: Excellent
financial analysis package that allows you to
evaluate loans using a number of criteria. More
than mere amortisation. Allows you to produce
your own financial plans.

MS1083 MSAV FINANCIAL ANALYSER:
Interesting program in which you enter data about
your income, expenses, economic climate etc and
it prints out a report simulating your finacial fu-
ture.

MS1091 PDS QUOTE: Prepare project quota-
tions that can be expressed in tcrms of costs, in-
cluding processing, materials, labor, and markup.

MS1097 PC-SELL: Point of sale system for retail
outlets. Includes inventory, accounts receivable,
and invoicing. Require hard disk for maximum ef-
lectiveness.

MS1100 RHM DESKTOP UTILITY: Excel-
lent desktop utility, similar to sidekick, Memory
resident. Provides appointment scheduler, text
editor, DOS command interface, notepad, card
filer and more all availabie from any program with
the touch of a button.

MS1109 MAKE MY DAY: Great computerised
time management system. Includes appointment
calendar, job scheduler, time log, and expense ac-
count manager. Produces reports and worksheets.

MS1142 KWIKSTAT: Graphics oriented scien-
tific statistical analysis program. Allows you to ana-
'l%izdata and produce it in text or graphical format.

O DISK SET.

MS2150 FONTASTIC: Great printing program,
uses dot graphics on Epson or compatible printers
to print text in numerous fonts and sizes. Includes
Roman, Script, and Rotated fonts in sizes from 8
to 24 point. Use it as a mini Desk Top Publisher.
TWO DISK SET.

MS2151 SIGNSMIF: Sign printing utility to
allow you to print impressive signs, transparen-
cies,etc using upto four fonts on Epson or com-
patible printer.

MS2152 FLODRAW: Excellent graphics editor
with what you see is what you get capabilities.
Designed to handle symbols as well as function as
a complete drawing package. Comes with a library
of symbols for flowcharting, electrical design and
more! TWO DISK SET.

MS1176 EXPRESSGRAPH: Easy to use busi-
ness graphics program. Numbers can be analysed
easily, and then displayed in a varicty of graphic
formats, and printed.

MS2225 EZTREE: Excellent new menu and
directory program simifar to XTREE. Allows you
to enter subdirectories easily, and use your hard
disk effectively. Highly recommended.

MS1236 VERSATILE PRINTER SETUP:
Great generic printer setup utility that can be used
for almost any printer to casily configure it the way

ou want. Can be used as memory resident utility.

ncludes setup for IBM, Epson, Gemini, NEC and
HP Laserjet.

MS1260 Z8OMU CP/M EMULATOR: Great
software emulator for CP/M 2.2. Well docu-
mented and on screen help.

MS1303 I-TEL VIATEL PACKAGE: Excel-
lent Viatel communication package. Supports
modems with and without baud rate splitters. Very
easy to use. )

MS1403 P-BASIC: BASICA compatible basic
interpretor. Allows you to run all basic Brograms,
Suitable for all PC including AMSTRAD.

MS1513 MONOPOLY: Exceflent colour ver-
sion of the classic board game. Upto four players.

MS1520 TRIVIAL TOWERS: Excellent Trivial
Pursuit type game. Lets you write your own ques-
tions as well as use the large number of questions
on the disk. TWO DISK SET.

MS2510 TWO BIT POKER: Addictive copy of
the arcade poker game seen at many pubs.

MS2520 DEFENDOR: Great new version of the
arcade classic shoot em up game.

MS2522 STARSHIP: Action packed Star Trek
type game. Command your starship and defend
your base.

MS2525 GIN! Excellent computerised version of
the old Gin Rummy game.

MS2530 NEBULA ADVENTURE: Great new
space adventure game.

MS1637 PALM READING: Good program to
help read your palm. With printout and graphics.

MS1640 ASTROVIEW: Excellent astronomy
program which shows you to view the stars and
planets on screen from any position on Earth, at
any time between 1500 and 2500 AD.

MS1720 TYPING TUTOR: Excellent Learn To
Type program for all levels.

Software is also available for
Apple 11...$8 Disk
Atari ST...$15 Disk
Amiga...§15 Disk
Commodore 64/128...88 Disk
Macintosh...$15 Disk

To order
FREE (‘ATAI§GUE

(0"2)2 51-3615

(02) 260-0546 if engaged
24 Hours 7 Days
or write to
Software On The Cheap
P.O. Box 63
Erskineville NSW 2043
Please Speci(ij Computer
Copyrighl Software On The Cheap 1987
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BLITZER
MODEMS

LESS THAN Y2 THE
PRICE OF
COMPETITIVE
MODEMS

With these features:

SYNCHRONOUS AND ASYNCHRONOUS
COMMUNICATIONS

CCITT V22 (1200 BPS), V21 (300 BPS) and V23

(1200 75BPS)

BELL 212A (1200 BPS) & 103 (300 BPS)

Auto dial

Tone or pulse dialing

Auto answer

Auto redial

Full Hayes AT command set including all 19 ~S”

registers

Call progress monitoring

Loop back for remote diagnostic

Carrier detect disconnect time adjustable

Internal speaker with volume manually and

software controllable

10 LEDS (LIGHTS) indicate status and activity

Low power consumption 1.5 watts,

Housed in an attractive low profile black
anodised aluminium case, the Blitzer is
professionally packaged and sells for

ONLY $449

ex tax.

BBM 12E available tor $349 with ali tiie acene
specitications excluding V23 (1200 753 BI'S
Both Telecom approved.

The Blitzer Modems are now stocked by major
computer dealers, and are distributed by:

mi. MIKE BOORNE
MBE > ELECTRONICS
EL” PTY.LTD.

Suite 3, 61A Hill Street, Roseville,
N.S.W. 2069
PO. Box 8, Turramurra,
N.S.W. 2074
Phone: (02) 46 3014, (02) 46 3015
Telex: AA24457

Perth: 3 Topaz Gardens
Edgewater 6027
Phone: (09) 306 2056

Aggressively structured dealer pricing

int IntuitionBase NULL.;
int GfxBase NULL;

char strbuffer{numofgadgllbut{sizcl.
char undobuf fer( numofgadg [ bulfsizc:];

struct Gadget, gadg{ numo{gadg |,
struct Stringlnfo infolnumofgadgl:

JAIAAAAAA A AAKAKA A A A A KA KA K AR A K AR KA K FAFF KA KA K KA A KK

/% WINDOW x/
/%R ok o ok ook o ok KK K ko e ok o ok 3Kk ok ok ok o o o o ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Kok ok /

struct NewWindow definewindow
&

{ /% UTILITY’S OWN WINDOW =/
158, 50, /* top left x,y */

WinWidth, WinHeight, /¥ width, height */

2, 3, /* detail/block colours */
GADGETDOWN /* Events to be monitered */

! GADGETUP,

( /* Gadgets to be rendered */
WINDOWDEPTH
WINDOWDRAG

{ GIMMEZEROZERO
ACT1VATE
SMART REFRESH /* Window refresh behaviour */

! NOCARERFEFREGH

)

(struct Gadget *) gadg, /* Pointer to first gadget */
NULL, /¥ N/A */
‘Labeller”, /% Window Title Message */
NULL, /% N/A x/
NULL, /* N/A */
50,40,480,0, /% Min,Max . width height */
WBENCHSCREEN /* Background Screen Type */
b

7R ARAK A K A KA A A A K KKK KKK AR KA K A KKK KK KK Kk o KoKk KK

/* Global Window pointer %/
/% Screen memory pointer %/

struct Window *window;
struct RastPort *rast.;

/A K KKK ok ok K Kok ok kKoK R KA koK Kk ok ik sk Kk R KRR R R Rk Rk kR Rk Kk Rk f

/* GADGETS AND GADGET GRAPHICS */

/% F KKK Kok ok KoK KoK koK oK KoK ok K 3 K K KK KKKk kKRR oK kKoK K kK ok K ok KK K Kok kK kK k
SHORT FrameArray( | /* Coord array for line graphics %/

{

2,9,

FrameWidth,@,

FrameWidth, Framelleight,

@, FrameHeight,

2.0

},

JERRE KA AARIA A A A KA KK AR KA ARIK AR KKK A KKK RK IR RARAKA
GHORT ShadowArray( )

{
Woffset,GboxHeight,
FrameWidth, GhoxHeight,
FrameWidth,llof fset.
}s
JREAAIRAIHKAA KKK A KA RAA K KA KAKAK FH A AR AA KK F AR A KKK KA KK AK KK KK/

struct Border shadow

{
Woffset,Boffset/2,
ORANGE , WHITE,

JAM1,

3,

ShadowArray,

NULL

b,

JRFRRIAAAR KA KA AKKKAAAK ARSI AR AAK KA F A KKK RARAAAK AR KKK /
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fo you

The JT FAX the first affordable
full featured PC based FAX

Available in

INTERNAL or PORTABLE

Stop walking and waiting

Now instead of walking back and
forwards to the fax, worrying over
confidential documents and feeling
cut off from information whilst out
of the office, you can send and
receive faxes at your desk, home, or
motel. For just $895 the haif card
JT FAX internal fits inside your
personal computer and turns it into
a fa:. And for $995 the JT FAX
external plugs into your portable or
laptop.

All the features
but 1/3 the price

All the features demanded in PC
based fax have been streamlined,
eliminating most of the cost but
keeping all the features. So you get
the easy to use screens, autodialing,
applications compatibility and high
speed transmission of products
costing $2-3,000 but pay only
$89s.

GET THE FAX

Contact P.C. Imports Pty Ltd the
master Australian Distributor.

Dealer enquiries also welcome.

179 Mary St GPO Box 2672
Brisbane Brisbane 4001
Ph 07 221 2869 Fax 07 221 0421
20 Rockfield Rd

Doolandella, Brisbane

Ph 07 372 5365

All prices include sales tax. Availability may be limited at prices advertised.
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AUTOMATIC PRINTER
SHARER

From the manufacturer of the
popular Blitzer range of Modem
comes a family of handy printer en-
hancement products (PEPS).

PEPsharer, the Automatic Printer Sharer,
automatically connects up to four paraliel
K‘rinter channels to a printer, on demand.

o manual switching is needed. The four
input channels could be from four com-
puters or from a mixture of computers and
any other PEP.

The input channels are polled sequentially

until data is found on one channel. This ac-

tive channel is then switched to the printer

(or output channel), and the other channels

are locked out. After data transfer has

ceased for a period of time, sequential poll-

ing recommences.

PEPsharer has no operational controls or

commands as everything is automatic.

The function performed by PEPsharer can

also be fulfilled by PEPnet but PEPsharer

provides a lower cost solution when the

computers are close to the printer to be

shared.

® Centronics Parallel interface compatible, all sig-
nals processed, even the rarely used ones.

® Four input channels, one output, inputs polled
sequentially.

® The polling rate and release time are switch
selectable to accommodate differing installa-
tion requirements. Once set for a particular in-
stallation, the settings do not need to be al-
tered.

® There is one Status Indicator for each channel
to indicating polling and the selected channel.
All data is handled transparently by PEPsharer
fso raphics data may be printed without dif-
iculty.

® The input connectors are Centronics sockets
to suit the printer end of any parallel printer
cable.

® The output connector is a 25pin D type fo suit

a standard IBM PC printer cable.

Approval now obtained.

PEPsharer comes packaged in a smart full

color box with:

® Power pack with plug to suit the destination country

* Wall mount screws {the box has a built in wall mount

base plate)
$295

® Desk mount rubber feet
® Printed Manual in Proper English

The PEP family also includes:

PEPbuffer - A smart 256kb parallel buffer with a
multiple copy facility

PEPswitch - To switch between printers from your
keyboard

PEPnet - The single cable printer sharer sys-

tem, consisting of 1 master, from 1 to 30 slaves
PEPchex - To establish a parallel link with a printer
up to 1,000 metres away from your computer.

. MIKEBOORNE
MBE > F1.ECTRONICS
EL” PTY. LTD.

Suite 3, 61A Hill Street, Roseville,
N.S.W. 2069
PO. Box 8, Turramurra,
N.SW. 2074
Phone: (02) 46 3014, (02) 46 3015
Telex: AA24457

Aggressively Structured dealer prices.

struct Border frame

{

Woffset/2,Hoffset/2, /*
BLACK,WHITE, /%
JAM1, /%
5, /%
FrameArray, /%
&shadow /%
I

JEEKKKKKK KKK KKK KKK K KKK KK KKK KK KKK KKK

struct IntuiText SGtext

origin x,y rel to gadg */
Front pen / back pen %/
draw mode %/

no. of coord pairs %/
coord array pointer */
ptr to another struct */

XK KKK KKK K KKK KKK KRR KR KKK /

Front colour, Bback col *x/
* Draw mode x/
* Left edge, Top Kdge */
* custom font pointer x/
* Actual text! x/
* Ptr to next text struct */

/R EKKKK KKK KA A K KRR A AR KA K K KA K KA KA KA A KA KA KKK K K oK K KAk K kKK o K

{
GREY,WHITE, /%
JAM1, /
300,90, /
NULL, /
"Lk, /
NULL /
b
/
struct IntulText PrintGadgText -
{
BLACK,WHITE, /* front pen
JAM1, /% draw mode
20,10, /% left edge
NULL, /* disk font
"% Print *", /% text ! %/
NULL /% next text
I

JRKEKI KA KK I KA KA K KA KA K KA K KK AK KK K
struct IntuiText QuitGadgText

{
BLACK,WHITE,
JAM1,

20,10,

NULL,

"% Quit x7,
NULL

| H

/KKK KA KA KK KK KK KKK K A K KKK KKK KA KKK
struct Gadget PrintGadg -
{

ROLL, /%
60, 100, /%
GboxWidth,GboxHeight, /*
GADGHCOMP, /*
GADGIMMEDIATE | RELVERIFY, /%

BOOLGADGET, /%
(APTR) &(frame), /%
NULL, /%
&(PrintGadgText), /%

NULL, /%
NULL, /%
NULL, /%
RULL /%
1N

/KKK KK KKK KK KKK KKK KKK KKK KKK KKKKKK
struct Gadget QuitGadg

{

&(PrintGadg),

200, 100,
GboxWidth,GboxHeight,
GADGIHICOMP,
GADGIMMEDIATE | RELVERLFY,
BOOLGADGET,

(APTR) &(frame),
NULL,

& (QuitGadgText),
NULL,

/ back pen colour *x/

x/

/ top edge %/
? x/

struct. x/

XK KKK KK KKK KKK KKEKKE KKK/

A KKK KKK KKK KKER KKK KKK RKKK KKK/

ptr to next gadget */
left/top of select boxx/
width/height of select box */
flags */

activation flags x/
gadget type %/

gadgel render (border) %/
select render %/

gadget text structure %/
mutual exclude N/A %/
special info %/

user space %/

user space %X/

KKAK KKK KKK KKK KKKk KK KRR KKK KKK/
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Awarded Apple 1 ! d < H
Computer AUt ]OI' lbe Rebe ef
Australian
Education

Specialist Reseller
of the
year for 1987 ,

Inaugural
Apple
Computer
Dealer
of the
Year

VICTORIA's LARGEST
APPLE SPECIALISTS

COMPUTER KNOWLEDGE
NOW HAS SEVEN
APPLE COMPUTER CENTRES.
WE SELL NOTHING BUT APPLE
(Ile, IIGS and MACINTOSH).
HARDWARE, SOFTWARE, PERIPHERALS,
SERVICE AND SUPPORT.

WE MUST HAVE BEEN DOING SOMETHING
RIGHT TO BECOME THE BIGGEST -

AND THE BEST.

S T

« ARMADALE 1131 High Street (20 8767)

« DANDENONG - Cnr. Scott & Thomas Sts. (791 2900)
« FOOTSCRAY - Cnr. Victoria & Charles Sts. (689 8755)
« GEELONG - 3/75 High St. Belmont (052-44 3255)

» VANHOE - 60 Upper Heidelberg Rd. (497 1044)

« MOONEE PONDS - Cnr. Mt. Alexander Rd. & Homer St. (375 2866)
» PORT MELBOURNE - The Mac Centre, Cnr. Beach & Dow Sts. (646 4077)
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PROGRAMMER -

You can now create
sophisticated applica-
tions FAST with our com-
pilers, database and win-
dowing libraries, editors
and tools.

Convert your dBASE
programs to C with dBx
and watch them run like

lightning under MS-

DOS, Unix, VMS etc.

Use c-tree and r-tree,
the BEST multiuser
database and multi-file
report generator. Faster
than C-ISAM and
Btrieve. With full
C source.

DON'T re-invent the
wheel. You need Blaise
general, comms and
graphics libraries with
full C source.

FULL RANGE of
products including
Microsoft C, QuickC,
Turbo C, DeSmet,
Hitech, Turbo Pascal,
MicroFocus COBOL,
Microport Unix, Wendin
DOS/XTC/OST, PC-
Lint, c-terp, and more.

Mail this coupon to receive your FREE
Programmer’s Catalogue Disk MS-DOS 5.25"

MICROMART 5

GPO Box 1579, Sydney 2001

NULL,

NULL,

NULL

1,
/K F KA A AR KRR KA KR AOR A ARAOK A KK KR KKK KKK AR KKK A AK R KA A /
/* ZONE 1 . LEVEL ¢ */

/#*********************t******t***t**********#***#********t*****/

ConstructDisplay ()

{ struct Gadget *GadgetList ();
struct Gadget *setup;

SetUpBuffers ();

setup GadgetList (9);

OpenintuitionWindow ();

rast window->RPort;

SetAPen (rast,WHITE),

RectFill (rast,®9,0,WinWidth,WinHeight),
RefreshGadgets( (struct Gadget *)gadeg,window, NULL),
}

/*****************#***************************************#****/

/% ZONE 1 : LEVEL 1 */
/**************#********************************#*********##***/

OpenlntuitionWindow ()

{
if ((GfxBase OpenLibrary ("graphics.library”,9)) NULLL)

{
Close_and _Tidy (9);
}

if ((IntuitionBase OpenLibrary( intuition.library”,@))
NULL)
{
Close and Tidy (1),
}

if ((window OpenWindow(&definewindow)) NULL)

{
Close .and Tidy (2),
}

}

/KRR KA KRR KKK KKK KK KKK KKK KKK KKK R KKK oK KK KKK KRR KR K K/
SetUpBuffers ()
{ int i;
char *sbuff,*ubuff;

for (i=@; i < numofgadg; it+)

{
sbuff &(strbuffer{il}i@d]),
ubuff &(undobuffer[il{@]),

infoli].Buffer sbuff;
info[i].UndoBuffer ubuff,
infol[i].BufferPos g,
info[i].MaxChars 32;
info[i].DispPos 2,
info[i].UndoPos 2,
info(i].NumChars a,
info[i].DispCount 29,
info[i}.CLeft 20;
ipfofi].CTop 15%1;

}

}

/FF A AAKACKAK A KRAK K KA AR AORK AR OK R AOR KKK AR K 3OKH0K KA KKK KKK KK /

struct Gadget *GadgetList (i) /* Recursive *x/

int i,
if (i < numofgadg)

{

gadg[i].NextGadget Gadgetliist (it1),
gadg[i].lL.eftEdge 20;

gadg[i]. TopEdge 15%i;

gadg[i]}.Width 399,

Phone: 214-2853 24 hours
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gadg{i].Height 14;
gadg{i].Flags SELECTED;
gadg[i].Activation NULL;
gadg{i].GadgetType STRGADGET;
gadg[il.GadgetRender NULL;
gadg[i).SelectRender NULL;
gadgl{i].GadgetText &5Gtext.;
gadg[i].MutualExclude NULL;

gadgl[i].Speciallnfo

(APTR) &(infoli}),

return ((struct Gadget *) &(gadg{il)),
}

else

t

return ((struct Gadget *) &(QuitGadg)),

}
}

/**************************************************t***********/

/* ZONE 1 :

SNAKES & LADDERS */

/*******************************************************#******/
Close and Tidy (level)

int level,

switch (level)

default

case 2 . CloseWindow (window);

case 1 if (IntuitionBase != NULL)
{
Closelibrary (IlntuitionBase),
}

case @ if (GfxBase != NULL)
{
CloseLibrary (GfxBase),
}

}

exit (1),

}

ASP’s AUSTRALIAN designed and built
BARCODE READER connects between the
keyboard and an IBM PC/XT/AT or clone.
When a barcode is scanned the PC is tricked
into thinking the scanned characters have
been typed on the PC keyboard. No more
software hassles!

Including WAND/2000 $649*.

ASP also makes RS5232 BARCODE
READERS, LABEL SOFTWARE, OEM
MODULES and ZIPCARD READERS.

NEW PRODUCTS
Our new range includes Barcode Readers
My

with 32K of battery backed RAM, and/or
Clock, and/or LCD Display. They can operate
standalone (data being downloaded at your
convenience) or connected directly to a
computer. They can even control solenoid
door locks!

Uses include time clocking and costing, file
tracking, security systems.

Our LOW COST PORTABLE BARCODE
READER (battery operated) should be avail-
able by the time you read this. All designed
here in Australial Ring for prices and Barcode
advice. Dealers/OEMs welcome.

(03) 500 0628

FAX:
MICFOCOMPUIETS  (03) 500 9461

" Retail Excluding Sales Tax

To: All Lotus/Symphony Users

BOEINGC LC
The 3-D Power Spreadsheet

If you are:

* Running out of MEMORY

* Wanting more power than
LOTUS or SYMPHONY spread-
sheets

* Wanting to create larger con-
solidation models

* Not willing to leave the familiar
LOTUS environment

Then BOEING CALC is for youl!
BOEING CALC was created
specifically to meet the limitations
of conventional spreadsheets.

FEATURES:

* Disk based (no memory problems

spreadsheet up to 32 Mbll)

* 3-Dimensional (rows, cols, and
pages)

* Existing LOTUS and SYM-
PHONY spreadsheets run with-
out conversion

* Room to move (16,000 rows x
16,000 cols. x 16,000 pages)

AVAILABLE IN
LAN VERSION

* Up to 32 simultaneous users
* Full cell range security

BOEING 3-D GRAPHICS

* Fully compatible with BOEING
CALC, LOTUS and SYMPHONY

* Superb graphs and facilities

Evaluation systems for BOEING
CALC and BOEING GRAPH are
available.

B S

THE MODELLING
SPECIALISTS

83-87 WELLINGTON STREET,
WINDSOR, VICTORIA, 3181

Telephone: (03) 51-1572

-_Y
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FORONLY $§ 99

(normal cost $39.%)

Plus free membership to
CHOICE MARKETING SOFTWARE CLUB

TELEPHONE (09) 459 8894

FACSIMILE (09) 481 0074

ﬁ $558 PC Prompt (DOS Help)

A unique, memory resident DOS extension that
automatically provides syntax prompting for
DOS command as you type. The F10 key can
be used to display additional help whenever
needed. Help screens can also be invoked for
EDLIN, DEBUG, BASIC(A) and Boriand's Turbo
Pascal editor from within this program.

E S$517 Imageprint

IMAGEPRINT is a program which aliows the
production of high quality characters on a dot-
matrix printer. With IMAGE-PRINT, many users
of IBM/Epson Graphics Printer will find their
old printers sufficient for new jobs.

E $488 Lightyear

A program designed to help users to examine
possibilities in different areas of businesses for
better output in manufacturing, marketing,
advertising, sales, finance, purchasing, labour
relations, personnel, banking, and financial
planning. It also allows the user to look at
alternatives, to create different criteria and rules
and to evaluate results.

E $310 Modem Communications

Qmodem is a modem communications
program. It can store phone numbers in a
personal directory for later recall, and it will
handie a variety of modems connected to the
PC. It will transfer files to other computers, both
micro and mainframe, using either XON/XOFF
or XMODEM protocols. A program is included
to convert an existing PC-Talk phone directory
to Qmodem phone directory.

E $480 PC-Outline

An outlining and planning program similar to
but reportedly better than THINKTANK. it
allows you to randomly enter information of
almost any types (thoughts, plans, ideas, etc.),
and then organise it into a hierarchical
structure. Once in the hierarchical structure,
you can view the information in many powerful
ways.

E S246 Stock Charting

The purpose of this system is to draw and/or
print volume-high-low-close charts for any
stock. Bonds, commodities or other securities
that have high-low-close prices can also be
charted. Short and long term moving average
lines can optionally be included on each chart.

E B153 Fun & Games

Various games including Aardvark/Abm/
Bowling/Bricks/Bugs/Chsong/Fxiable/
Keno/Kidnap/Lablmakr/Lease/Memo/
Monopoly/Qubert/Spacewar/Starlane/
Stocks/Stress/Tem-Ins/Tempie.

ﬁ S457 Greatest Arcade Games

This disk contains an assortment of the finest
‘arcade-type’ games. You can play anything
from Scramble to Donkey Kong in programs
that are similar to the arcade versions. Also on
this disk are games that aren't in the arcades
but should be.

$598 Disk Tool

Disk Tool is an incredibly powerful and easy to
use disk file manipulation utility. With this
package, the user can edit any part of any disk
file using a handy windowed hex and ASCII
dump of the file on the screen. Many other
utilities are also included, such as a duplicate
file search, fite renaming and erasing abilities,
as well as DOS directly updating.

How the
CHOICE MARKETING
SOFTWARE CLUB works:

You'll receive your choice of any 3 programs on this
page for only $2.° (plus $3 shipping & handling)
after your membership is accepted. We reserve the
right to reject any application. However, once
accepted as a member, you may examine the pro-
grams in your own home and, if not completely
satisfied, return them within 10 days. Your
membership will be cancelled and you’ll owe
nothing. About every 4 weeks (14 times a year),
we'll send you the Ciub’s bulletin, PD SOFT,
describing the 2 coming selections and a variety of
alternative choices. If you want the 2 selections,
you need do nothing; they'll be shipped
automatically. If you don’t want a selection, or
prefer an alternative or no software at all, just fill
out the convenient form always provided and return
it to us by the date specified. We allow you at least
10 days for making the decision. If you do not
receive the form in time to respond within 10 days,

Mail to: FREE POST A13

and receive an unwanted selection, you may return
it at our expense. As a member you need buy only 4
programs at regular low Club prices during the
coming year. You may resign any time thereafter or
continue to enjoy club benefits as long as you wish.
Both selections will cost $10.% each. The Club
offers more than 800 public domain and shareware
to choose from. A shipping and handling charge of
$3.% is added to all shipments.

Send no money now, but do mail the coupon today.

Will it work on my computer?

These programs will work on IBM-PC and
compatible machines with 54" disk drive. Other
computers such as NEC APC Ii will require the
Software Library Extension Card to use these
programs. If you require programs in a 32"
diskette, a surcharge of $10.% i5 required for this
offer due to high cost of 3'." diskettes. Your
monthly selections will then cost $13.%°,

What is User Supported Software?

Some of the software is distributed under the user
supported software concept. What this means is
that you can obtain the software for a nominal fee,
and if you like it you are encouraged to send a
donation to the author, usually between twenty and
one hundred dollars. It's a case of you pay if you
like it. If it is not to your liking you may still keep
the software. The instruction manual comes with
the diskette and is printed out by the user.

CHOICE MARKETING SOFTWARE CLUB

Dept. APC-488

PO Box 648, Gosnells WA 6110

Yes! piease accept my application for membership in the Choice Marketing
Software Club. Send me the 3 programs whose numbers | have indicated in the
boxes below plus my FREE membership, for only 52.% plus $3.% shipping and
handling. | agree to the Club Plan as described in this ad. | will take 4 more
programs at regular low Club prices in the coming year and may resign at any time
thereafter.

| wish to receive the 3 selections marked in the boxes provided:
[ l I ] | ] Diskette Size: [0 5%" O 3%"

MR
MS

{please print)

ADDRESS

SUBURB

STATE

IF UNDER 18,
PARENT
MUST SIGN

POSTCODE
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The fast Hartley transform is twice as fast as the fast Fourier and uses only
half the computer resources. Mark O’Neill explains.

Joseph Fourier left to mathematics a rich
legacy: the transform that bears his
name processes many of today’s audio
and electromagnetic signals. Image
processing and digital filtering of signals
use the Fourier transform or its faster
descendant.

However, the fast Fourier transform
(FFT) requires a large amount of com-
puter resources. The fast Hartley trans-
form (FHT) can accomplish the same
results faster, using fewer resources.
First described by Ronald Bracewell
(see reference 1), the FHT handles
many of the jobs now done by the
Fourier transform.

Both the FHT and the FFT let you map
a continuous signal over time onto a fre-
quency function. The Fourier transform
maps a real function of time X(t) to a
complex function of frequency, F(f).

The Hartley transform maps a real
function of time X(t) onto a real function
of frequency H(f). Since the Hartley fre-
guency function is real, you need only
single arithmetic operations to compute
it.

Compare this to the many arithmetic
operations required of the complex
Fourier frequency function (four opera-
tions for a complex multiply or divide,
and two for complex addition or subtrac-
tion).

Fu)rthermore, real data arrays require
only half the memory storage of complex
data arrays. This means that the Hartley
transform will require considerably less
memory for a given data set than the
Fourier transform. Therefore, the Hartley
ransform will be distinctly faster and use
less memory than the conventional
Fourier transform in digital filtering and

image enhancement applications where
you have to process large amounts of
data.

A definition of the Hartley
transform

Equation (1) shows the analytical form of
the Hartley transform, and (2) shows its
inverse transform, used to map the fre-
quency function back into the time
domain:

H(f) 21—1r S x(f) cas(2f?) dt, (1)

@
@

X = S H(f) cas(2xf?) df, )

where cas(2xft) = cos(2nfh) + sin(2rfi).
The function cas(2rft) was introduced
by R Hartley (see reference 2), who first
proposed the Hartley transform in 1942,
You can see that these equations are
very similar to those of the Fourier trans-
form and its inverse:

= L ( —j2xft
AN =52 | xoena, )
X() = g F(f) e g, @)
where &' cos@nfi+ j sin(@nfl),

and &' cos@nfy)  j sin(2nfd).
(These are known as Euler’s formulae.)
Note that I'm using the electrical en-
gineering convention of labelling the im-
aginary unit i and j. The principal dif-
ference between the two functions is that
the real function cas(2rf1) in the Hartley

transform replaces the complex ex-
ponential term et”™' in the Fourier
transform pair.

The Hartley and Fourier transform
functions in (1) through (4) deal only with
continuous variables. As is often the
case with computer data in the real
world, signals are sampled at discrete in-
tervals of time or for a specific interval.
Fortunately, you can define a discrete
transform that can represent a quantised
continuous signal, or a signal of limited
duration. The discrete forms of the
Hartley transform pairs are

1

N-
H(f) % EF(:) cas2xft/N)  (5)

and =
N-1

X) Y H(f)cas@nft/N). (6)
f=0

Again, note the similarities to the Fourier
transform pairs:

N-1
F(f) = Ib Y Xy et M
s =0
X)) = Y F(f)eur=/™, (8)
=0

The fast algorithm

As it stands in (5) and (6), computation
of the discrete Hartley transform
presents an analogous problem to the

APC April 1988 Page 133




computation of the discrete Fourier
transform. That is, you have to perform

arithmetic operations to compute the
discrete Hartley transform on an N-ele-
ment data set.

A classic paper by Cooley and Tukey
(see reference 3) in 1965 led to the
development of a fast algorithm for the
machine computation of a complex
Fourier series.

Essentially, the FFT uses a permuta-
tion process to bisect the data until data
pairs are reached. Calculating the
Fourier transform of such data pairs is
trivial (ie, rapid).

The idea behind the permutation
process is that it's faster to split the

data into pairs, compute the transform
of the pairs, and recombine these to
make the entire transform rather than to
compute the transform for the complete
data set.

Permutation is particularly fast when
the amount of data is large. If you super-
impose all such two-element pairs using
a process sometimes referred to as the
‘butterfly’ (due to the appearance of the
diagram of the data flow; see Fig 1), you
can compute the Fourier transform of the
input data set. It takes approximately N
log (N) seconds to compute the trans-
form of an N-point data set.

Bracewell (see reference 4) has shown
that you can employ a similar methodol-

0| 3 T
5| - i

f(4

ol 2 _
r—= . —_—
D _ = =

f(5)

(6) o

1(7) o . L .

Fig 1 The butterfly diagram for the fast Hartley transform for an eight-element data
set. In the first column of cells, the indices show the effects of permutation on the
data elements. The next three columns represent the data elements as superim-
posed by the decomposition formula for the butterfly computation. These cells show
the three indices of the elements. You can see the effects of retrograde indexing for
an eight-element data set in indices for the third and fourth iteration of the butterfly.
Radians at the bottom of the diagram give the angular spacing between

trigonometric coefficients

ogy in the case of the Hartley transform.
Again, you use the permutation process
to bisect the data until you get data pairs.

The Hartley transform of a data pair
(a,b) is 12(a + b, 2 b), and the com-
putation of such pairs is trivial. You can
also superimpose these two-element se-
guences to calculate the Hartley trans-
form of the input data set. However, to
do so requires a formula that expresses
a complete discrete Hartley transform
(DHT) in terms of its half-length sub-
sequences.

Bracewell has shown by application of
the Shift and the Similarity theorems that
(9) expresses the general decomposition
formula for the DHT. This general
decomposition formula generates the
desired DHT by bisecting the data.

Put another way, it's the rule used to
generate the elements to be used in the
butterfly computation of the transform.
You can apply similar methodology to
the Fourier transform to yield the decom-
position formula given in (10):

H(f) = H\(f) + H:(f) cosQnf/N,)
+ Hy(N,—f) sinQnf/N)), (9

F(f) = F\(f) + Fy(f)e?™'™,  (10)

where Ns is the number of elements in
the half-length sequence, and thus Ns -
N/2 for a data set of N elements. Fig 1
shows a complete butterfly diagram for
computing the FHT for an eight-element
data set.

The decomposition formula for the FHT
differs from the FFT in one important
respect: the elements multiplied by the
trigonometric terms are not symmetric.
In the FFT decomposition formula of
(10), terms multiplied by the
trigonometric coefficients involve terms
only in Ff). In the FHT decomposition
formula of (9), both H(f) and H(Ns — f)
have sine coefficients. This asymmetry
becomes apparent when you express
the discrete transforms as matrix opera-
tions: FFT matrix terms are symmetric
about the matrices’ leading diagonal,
while corresponding terms for the FHT
are asymmetric.

This introduces some computation
problems, because asymmetric matrix
processing is difficult to implement. You
can deal with this asymmetry by using
an independent variable as an index for
the elements multiplied by the sine coe-
ficients. This index decreases while the
other indices increase; this behaviour is
called retrograde indexing. Bracewell
gives descriptions of the FHT and FFT
algorithms using matrix formalism (see
reference 5).

You can obtain the inverse Hartley
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{mommmm e e mmem e -
Fast Hartley transform routine
version 1.00, Dated 22nd November 1986,

transform:= forward; Forward transform from
time frequency domain. transform : reverse;
Reverse transform from frequency to time
domain.

power_index: Index to which 2 must be raised
to generate a transform containing ‘syze’
elements:

if syze 8 then power_ index 3;

if syze 16 then power index 4; etc

syze: Number of element in the input data
array.

- = e m e —m e ———— - _)

const
datasize 512;
type
direction_type (forward, reverse) ;

data_array_type array(l..datasize] of
real;
var
dir, test option: char;
1,3,syze,iter,demo: integer;
data_array: data_array_type;
transform direction: direction_type;

procedure fht(var data_array: data_array_type;

power_index,
syze: integer;

transform:direction type);

var
il
jl
kr
trg_ind,
trg_inc,
power,
t_a,
f a,
i temp,
section,
s start,
s end: integer;
sne,csn: array(l..datasize] of real;
accu: array(l..2,1..datasize] of real;

Permutation routine. This routine
reorders the data before the butterly
transform routine is called

function permute (index: integer): integer;
var
i, j,s: integer;

begin
j = 0;
index := index - 1;
for 1 : 1 to power_index do
begin
s : index div 2;
j =3+ 3 + index - s - s}
index : s;
end;
permute :- j + 1;
end;

{ e ememe——— ———— cme——

Calculate the trigonometric functions
required by the FHT and store values.
For a N point transform, the trigno-
metric functions will be calculated
at intervals of Nths of a turn

procedure trig table(npts: integer):
const

pi 3.14159265;
var

i: integer;

angle, omega: real;

begin
angle : 0;
omega : 2 * pi / npts;
for i : 1 to npts do
begin

sne(i] : sin(angle);
csni] : cos(angle);
angle : angle + omega;
end;
end;

{ mmemmmmmmmmmmmmm e e
Calculate the address of the retrograde
index for the sine term for the dual
place algorithm, if it is required

function modify (power,s start,s end, index:
integer): integer;

begin
if (s_start index) or (power < 3) then
modify : index
else

modify : s start + s end - index + 1;

{==memems mrmee e - - - _————

Butterfly transform an index pair

procedure butterfly(trig ind,i 1,1 2,i 3:
integer};
begin
accu(t a,i_1] := accu(f a,i 1] +
accu(f a,i 2] * csn(trig_ind] +
accu(f_a,i_ 3] * sne(trig_ind];
trig ind : trig ind + syze div 2;
accult_a,i_2] := acculf_a,i 1] +
accu(f a,i 2] * csnltrig ind] +
accu(f a,i 3] * sne[trig_ind];
end;

Main program for the fast Hartley

transform,
_________________________ - e —eo)
begin
power :- 1;
f a 1;
t a = 2;
trig_table(syze);
for i := 1 to syze do accu(f_a,permute (i)]

data_array(i];
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transform ...

for i := 1 to power_index do

Start of the Hartley butterfly

until j > syze;

butterfly(trg_ind,j,j + power,
modify(power,s start,s end,j
+ power));

power : power + power;
i temp : t_a;
t_a f a;

} f a 1_temp;

begin P

1 .1; End of Hartley butterfly. The results are

section : 1; . scaled if necessary, and then placed in

trg_inc :  syze div (power + power); back into the array data ...

repeat . }
trg_ind : 1;
s_start : sectl?n * power *+ 1; case transform direction of
s_end i lsection * 1) * power; forward: for i := 1 to syze do
for x : 1 to power do data array(il
begin —

acculf_a,i]:

trg_ind : trg ind + trg_inc; end”
j: j+1; d: !
end; enés
j ¢ j + power;
section := section + 2;

acculf_a,i) / syze;
reverse:

1 to syze do
data_array({i]

for i :

Listing 1 The code fragment from ‘hartley.pas’ that shows the complete Hartley transform as implemented in TML Pascal

transform by applying the FHT algorithm
again to its own output, thus regenerat-
ing the input data. This means that you
can use the same program code to com-
pute the transform and its inverse.
However, there is a slight asymmetry be-
tween the FHT and its inverse. In the
case of the time-to-frequency transform,
you need to scale the result of the but-
terfly computation. That is, for an input
data set of N elements, you must divide
the output of the butterfly by N to obtain
the discrete Hartley transform.

You don't need to do this for frequency-
to-time transform; consequently, the but-
terfly computation itself constitutes the
inverse transform. itis not difficult to add
a small amount of code to control
whether scaling should be applied
during a conversion.

Comparing the FFT and
FHT algorithms

You can use the FHT algorithm for many
of the applications for which you would
now use the FFT algorithm. These in-
clude convolution and deconvolution
(used to remove artifacts introduced into
data by imperfections in the sensors),
and the generation of power spectra for
filtering. You can also obtain the Fourier
transform itself from the Hartley trans-
form. In fact, it is often faster to generate
the Fourier transform and power
spectrum with the FHT than with the
FFT, because computing the butterfly
using real rather than complex quantities
requires fewer floating-point operations.

You assemble the real and imaginary

parts of the FFT at the end of the cal-
culation using the equations

Fr H(f) + HIN-f)
and
Fim  H(f) - HIN-f),

where Fr is the real portion of the com-
plex Fourier transform, Fim is the imagi-
nary portion, and N is the number of ele-
ments in the data set.

You can calculate the power spectrum
directly from the Hartiey transform using
the equation

Ps(f) = [H()? + HIN-f?)2,

where Ps is the power spectrum.

The theorem for convolving a pair of
functions is almost identical, whether
you are considering the Hartley trans-
form or the Fourier transform. Again,
the FHT should prove superior to the
FFT in terms of speed for any given im-
plementation. Equation (11) sum-
marises the thedrem for the convolution
for the Hartley transform, (12) for the
Fourier transforms.

H1+ ()= Fi(f)H2KS) + Hi(=f)Hao(f)(11)
and

f10+ f2(0 - F(f)Fa(f)-
The @ symbol denotes the convolution

operation.
The subscripts e and o in (11) denote

(12)

the even and odd parts of the Harlley
transform. Note that if one of the func-
tions being convoluted is either even or
odd, then the form of the convolution
theorem for the Hartley transform
reduces to the particularly simple form
indicated in (13):

Hh (f)Ha(f)-

In practical applications, many of the
convolution functions are even. For ex-
ample, the Gaussian function, used in
image-enhancement work, is an even
function. We can take advantage of the
nature of these functions to use the com-
putational shortcut provided by (13).

f1() + fa(h (13)

Spectral leakage

As with the FFT algorithm, the FHT algo-
rithm will produce an erroneous frequen-
cy function if the data set to be trans-
formed does not smoothly approach 0 at
both ends of its range. Such spectral
leakage is undesirable in many cases.
You can reduce it by muitiplying the data
set to be transformed by a suitable win-
dow function before computing the trans-
form.

All these window functions cause the
data to smoothly approach 0 at the limits
of its range. Stigall, Ziemer, and Hudec
have reviewed the effects of these win-
dow functions on the power Spectrum
(see reference 6).

If you're interested in some experime
tation, I've provided a number of the
window functions below. The triangL
window is a low-quality window fun«
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BRIEF offers the featu es most asked
for by professional programmers
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BRIEF has the features most asked for
by professional programmers. In fact,
BRIEF has just about every feature
you've ever seen or imagined....

Speed: Independent benchmarks prove
that BRIEF is as fast or faster than the
editor you are using now. The more
editing you do, the more time you save.

Keyboard Configurability: BRIEF is an
accomplished mimic. If you find yourself
partial to the keyboard layout you are
using now, you can duplicate it (and
improve on it) with BRIEF. Commands
will always be on the keys where you
expect them to be.

Smart Indenting. BRIEF can indent your
programs for you, in any language. You'll
not only save time, but you will be more
apt to spot errors in program structure.
Syntax Error Location. You can compile
_your programs from within BRIEF. BRIEF
can then move your cursor to every error
automatically, so you can fix the errors
and get back to the compiler without
wasted effort.
Windowing. BRIEF's windowing
-apability is unmatched. The only limit to

vo -EENNES
SO\ \74
AL

the number of windows you can open is
the size of your screen, the ease with
which you can move text between them
is incredible. If you find yourself working
on multiple files, windowing could save
you a great deal of trouble.

Multitasking Support. BRIEF works
with most commom multitasking
programs. You can compile while you edit.

Template Editing. BRIEF can save you
countless keystrokes by letting you type
in abbreviations and expanding them to
entire programming constructs.
(procedures, loops, conditionals, etc.)
Your parentheses will always pair up.

Regular Expression Search. Have you
ever had to translate a program from one
language to another? BRIEF has an
unparalleled pattern-matching facility
that's tailor made for complicated
translations.

Undo. BRIEF's power doesn't lead to
more mistakes. In fact, the Undo facility
makes messing up virtually impossible:
there is no command affecting your text
that cannot be undone. (BRIEF has other
safety features, like autosave and backup
files, as well.)

M Multiple Files

" Multiple Windows
v Reconfigurable
¥ Macro Language
i Unlimited File Size
' Compiler Support
¥ Value at $399

S F ARE

48 A'BECKETT STREET, MELBOURNE. 3000.
PHONE (03) 663 6580

OFFICIAL A'JSTRALIAN DISTRIBUTOR

APC April 1988 Page 139



Number Mac Plus Mac ll Sun-3/160 Sun-3/160
of points FPU not used FPU not used FPU not used 68881 FPU used
2 0.00 0.00 0.00 0.00
4 0.00 0.00 0.02 0.00
8 0.00 0.00 0.04 0.00
16 1.00 0.00 0.08 0.02
32 1.00 1.00 0.18 0.04
64 2.00 1.00 0.34 0.06
128 6.00 2.00 0.70 0.08
256 12.00 3.00 1.48 0.18
512 27.00 6.00 3.60 0.40

Table 1 Timings for the ‘hartley.pas’ demonstrator program on several machines. For the Macintosh computers, TML Pascal ver-
sion 2.50 was used, and times are to the nearest second. No 68881 coprocessor code was generated for the test, so the Mac
II's 68881 was not used. You can expect better times if you use the 68881. For comparison, the results of the same code com-
piled on a Sun-3/160 workstation using ISO Pascal are shown. Times are in seconds

Proceairre get FFT(var data: procedure get power_ spectrum
array[lO..hO:s_int] of real; (var data: array(l18..h8:s_int] of real;
var r_pk: array(ll..hl:s int] of real; var p_sp: array[ll..hl:s int] of real;

var 1_pt: array(l2..h2:s int] of real; size: s int);

size: siint); var i: s int;

var 1: s int; begin

begin i:=1;

i=1; while i<size do
while i<size do begin

begin p_splil (data[i] * data(i] +
r pt[il datal[i] + data[size i+ 11; data{size - 1 + 1] *
i-ptli] data(i] - data[size - i + 1]; data([size - 1]) / 2;
i:=1+ 2; i i+ 1;

end; end;
end; end;

Listing 2: Pascal code to compute the Fourier transform from

the FHT algorithm

the FHT algorithm

Listing 3: Pascal code to compute the power spectrum from

whose primary advantage is its speed.
An example of its use is to filter noise
from telemetry signals in real time.

Triangular window:
W(n) = 2(n+0.5)/n,
WIN-n 1) Wn),
wheren 01,.. ,... N2

The Hanning and Hamming windows
feature better reduction in spectral
leakage, but at the expense of speed.
I've used these window functions to
preprocess satellite image data before
using the Hartley transform to correct
the images for defects in the camera
optics.

Hanning window: W(n)=0.5(1-
cos(2n(n+0.5)/Ny),
wheren 0,1,...,...,N1.

Hamming window:W(n)=0.54-
0.46(cos(2n(n+0.5)/N)),
wheren 0,1 ...,. .,N-1.

The Blackman window is for data sets

where the Hamming/Hanning windows
would not be suitable.

Blackman window: W(n)=0.42
-0.5cos(2n(n+0.5)/(N-1)),

wheren 01,...,.. ,N-1.

You can find additional information
about spectral window functions in the
papers by Harris (see reference 7) and
Nutall (see reference 8).

The FHT program

The demonstrator program ‘hartley.pas’
described below computes the Hartley
transform and inverse Hartley transform
of an A-elément data set. The program
was originally written in Acornsoft ISO
Pascal for the BBC Microcomputer, but
few machine-dependent Pascal exten-
sions are used.

The routine has also been successfully
ported to a Prime 9975 minicomputer,
running Sheffield Pascal, and a Sun-
3/160 workstation running International
Standard Organisation level 0 Pascal.

As an example of just how easy it is to
port the fast Hartley routine to other
machines, | have included the code for

‘hartley.pas’ as written in TML Pascal for
the Macintosh.

The'hartley.pas’ program simply
generates a suitable function to be
transformed and then calls the ‘tht’ pro-
cedure twice. Thus, the program calcu-
lates both the Hartley transform and its
inverse transform. The procedure ‘fht’ is
the major routine in the program. List-
ing 1 is a code fragment of ‘hartley.pas’
that contains the ‘fht’ procedure.

The code within procedure ‘fht’ com-
plies with the ISO level 1 standard for
Pascal, except that the program uses
the underscore character in variable
names. Consequently, you can lift the
procedure from the demonstration
program and use it freely in your own
applications. However, a brief descrip-
tion of ‘fht’ and its embedded sub-
procedures may be useful if you'd like
to experiment with the program.

The procedure ‘trig_table’ precalcu-
lates the trigonometric functions required
by ‘fht'. For an input data’set containing
N elements, adjacent entries in this table
are 2n/N radians apart. This precalcula-
tion of the trigonometric terms avoids
redundant computations of these values ,
if they are needed frequently during i
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Some people will try and tell you they have free or cheap software
for your IBM PC or compatible. Don’t you believe it!

The concept warks like this...Authors write soft-
ware and have it distributed as Shareware, or User
Supported Software. A copy of the software with a
manual on the disk is made available to you at a
nominal fee and if you like the software you are
requested to send the author a donation, usually
between $20 and $150. In other words you 8a if you
like the software. It is NOT free and it is NOT cheap
and nasty, but generally of a very high quality. If you
decide not to register with the author you may keep
the software.

PC-S!G is the world's largest distributor of User
Supported Software. Great efforts are put into testing
and cataloging the software culminating in our 400
?_age directory and 60 page bi-monthlgr magazines.

hese publications along with our Hot Sheets of new
additions are available as part of membership of our
library. Not only do we include a description of the
software but the equipment required to run it, some
user comments, and the author's requested dona-
tion.

Our library now contains over 1000 disks. You
need NOT be a member of the library to purchase
disks butif you do become a member you will receive
our 400+ page Directoz. disk discounts and our bi-
monthly magazine “SHAREWARE" with descriptions
of the latest additions and reviews of the more
popular disks. Our magazine is not just a few photo-
copied pages but a bound professionally produced
publication.

The following is a small selection from the
library...

-1 #5, #730 & #1015 PC-FILE + (three disk set)
Jim Button's very Fopular database filing system
now easier to install and use and it runs faster. Re-
ports can be prepared or set up for your word
processor.
< #90 & #594 GENEOLOGY ON OISPLAY

(two disk set)  Written with concern for the
novice Geneologist. As well as expected features eg
printing family trees, family group sheets, and
descendents charts the program creates parent/
child indexes and prints |D numbers.
J  #105 PG PROFESSOR
A tutorial on the BASIC programming language
which increases in complexity as the user pro-
gresses.
3 #199,#1016 &#1017PC CALC + (three disk set)
A powerful new version of Jim Buttons spread sheet
program. Works with PC-File & PC-Type.
1 #254 PC-DOS HELP
Just type help for an on-line help on DOS commands
- very convenient for hard disk users.
1 #320 TOUCHTYPE
Colourful way to imgrove your typing - new version
with enhanced and PC keyboard.
2 #403 PC-TUTOR
Ideal for new users to gain a basic understanding of
their PC and how to use it. An interactive introduction
to the |1BM PC and DOS.
2 #457 ARCADE GAMES
An assortment of arcade games including Flightmare
and Spacewar.
2 #476 PATRICK'S BEST GAMES
An assortment of five games which will run on the
Mono monitor.
J  #480 PC OUTLINE )
Can outline and organise documents point by point -
ideal for typing essays and ads like this. From Brown
Bag Software.
L #505 PC STYLE o )
Analyses text files for readability, - considers number
of words per sentence, % of words of specific length,
personal words, action words. Make your writing
read better!
J  #523 SIDEWRITER .
Your spreadsheet too wide to print? This program
turns your printout 90 degrees and prints down the

page.

< #528 NEW YORK WORD

A full function word processor even including auto-

matic hyphenation (and de-hyphenation). Unlike

some WP it can edit large documents. Has become

a leading WP since being converted from Unix.

1 #618 MAKE MY DA

A complete time management system with appoint-

ment calendar, job scheduler, time log and expense

manager. All that is needed to organise your busi-

ness and personal schedule.

2 #641 MAHJONG

A fascinating game with extraordinary graphics.

Excellent documentation for beginners with play

levels from beginners to excellent.

J  #646 AMY'S FIRST PRIMER

Six games to teach basic reading skills to a pre-

reading child - positive reinforcement promotes

“learning is fun” attitude. '

-1 #669 & #670 GRAPHTIME 1l (two disk set)

Business presentation graphics with line, column,

and pie charts. Works with dBASE Multiplan and

Lotus. Has help key.

J  #683 BUTTONWARE ADVENTURES

Two text adventure games be a Castaway or trave!

to South America on a spy mission. Runs on Mono.

1 #705 CHILDREN'S GAMES

A straight forward approach to making fun educa-

tional with graphics. Geared for 2 to 10 year olds.

- #708 BACKGAMMON

At last Backgammon for your PC - keeps track of

points, games, gammons and backgammons. An

instant opponent.

2 #1718 LQ PRINTER UTILITY

Enables your Epson printer to print a variety of fonts

in near letter quality. You can even create your own

fonts plus print large letter banners.

1 #727 POWERMENU

Brown Bag Software’s menu system with up to

10,000 selections. All your applications can be justa

keystroke away.

3 #728 & #729 HOMEBASE (two disk set)

A second generation memory resident desktop or-

ganiser from Brown Bag Software. PC Magazine said

“it delivers the most bang for the buck among desk-

top organisers.”

J  #765 GALAXY

A fast RAM based WP. Very easy to use with choice

of menus or keyboard commands.

1 #780 BRIDGEPAL

Looking for up to three partners with whom you can

play Bridge? A great way to practice.

J  #800 THE BAKER'S DOZEN

A collection of more than 13 useful utilities from

Buttonware.

-} #806 & #807 THE REMARKABLE GENERAL
LEDGER (two disk set) This Australasian writ-

ten system not only includes a full general ledger but

it has various reports on your entries, a bank recon-

ciliation and trial balance.

2 #B811 INTELLI-TRIEVE

A weighted retrieval utility to use with dBASE lil to

extract information not considered in the original

design.
QO #812 & #813 SOAR (two disk set)
Service Orientated Accounts Receivable for busi-
nesses that provide services as well as products.
Menu driven and easy to operate.
- #816 & #817 TURBO C TUTORIAL

(two disk set)  Programmers who complete
this tutorial will then be very familiar with TURBO C.
1 #855 FASTBUCKS
A home finanacing program to not only record trans-
actions but to help with budgetting. Also has loan
calculator.
.  #866 & #867 DEEP SPACE
Plots star maps for a given latitude where you select
projection and scale. Also plots orbits of the planets.
1 #870 HGCIBM
Provides owners of Hercules Graphics cards a
meags to run software written for IBM Colour Graph-
ics Card.

J  #878 TEACHERS DATABASE 1000

Holds data on up to 250 students with up to 60

records dper student. Test results may be weighted,

averaged, statistically analysed, changed to a per-

centage or changed to a letter grade and graphed.

Q  #879 BIORYTHM SCHEDULE

Not only calculates Biorythms but can compare

Biorythms of two people for compatibility for each of

the three cycles.

1 #893 PRIVATE LINE & WEAK LINK )

Afull encryption/decryption system even supporting

double encryption plus the ability to allow two PC's

to send data to each other via serial J)ons. Great

where machines have different floppy drives.

Q #912 & #913 FLODRAW (two disk sef)

Handles symbols quickly and easily and is ideal for

flowcharts, organisational charts, system diagrams,

and other symbols oriented diagrams.

U #918 CAMBRIDGE THOROUGHBRED
HANDICGAPPER  Attempts to predict a horse’s

performance in a future race by analysing past runs.

Also includes a betting strategy.

O #929 LOTTO FEVE

Shows your Astrologically lucky numbers, gives you

an Astrological forecast and a description of your

personality characteristics.

O #997 OPUS 1 BRAIN TEASERS

Charade type game with various categories. For

example “The Graduate” has a clue of

GRADUUUULUUU.

QO #1000 NETHACK

Ahuge game with 28 levels 150 rooms and countless

corridors. A huge inventory of monsters and traps

plus some hazardous treasures and Keystone Kops

which throw cream pies!

MEMBERS STARTER PACK

Get off to a flying start by selecting six disks with
your emmberhsip and save at least $25 from our
already low prices. PLUS we'll include a FREE
educational disk.

This offer is available for a short time only.

The PC-SIG Library is not only growing but it is
regularly updated - many alternate sources of
User Supported Software have very old versions.
Beware of the apparent bargains!
Look for PC-SIG's logo on grey disketies
¢ PC-SIG/Manaccom 1988
The PC SIG Library System is copyrighted. Legal action may be
taken without notice against infringers of our copyright.
SRR
[_Yes. I would like to try PC-SIG software. 80ﬂ
| Please forward me these disks:

I
—SNZ15 |
|
I

TOTAL 5.25" @ $13
35 @ $15 SNZ17
{not JX 360kb drive}

Annual membership .. @ $38 SNZ50 |

Starter Pack Six disks

| & Membership5.25. . . @ $85 __snztzol

35", @ 397 ,,stz'

Freight and handling $5.00

TOTAL I

Paymentby  :Cheque (L Bankcard |
Visa (s M/card |
Card No. |
Expiry — Signed |
Name |
Address |
State Code
MANACCOM Pty Limited |
Freeg)ost No. 29 Call on 07 374 1311
PO BOX 509, Fax on 07 374 2274

Kenmore QLD 4069
Represenled in N.Z. by

Viatel *49000#

Remarkable Computers Software Plus
PO Box 1641 172-6 Ponsonby Rd
DUNEDIN ALCKLANO
024 778 086 N.Z. Prices include G.S.T. 09 767 667




12MHz 0 WAIT STATE AT
NORTON Sl = 15.3

20 Meg H. Disk $2545
100ns RAM 640/384
expansion

10 MHz XT Turbo $1195
TURBO + 20 Meg H. Disk $1640

quality, service
and support...

LASERLING

i Desktop pqge print
‘?W?WIS esident fonts. 2
“mrfour optionat ¢

Compafib withe rypo ‘
PCion arket.
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CHEAP DISKS

DISKETTES AND DRIVES

FLOPPY DISKS PACKET OF 10

525" DSDD  "No Frills" $8.99
525" DSDD COLOUREDS $17.50
525" DSHD "NoFrills" $25.00
35" DSDD  'NoFrills" $28.50

NO MINIMUM QUANTITIES DISCOUNTS ON
BULK ORDERS

APPLE COMPATIBLE DISK DRIVES for IIC and |IE
SIX MONTHS WARRANTY

Orders by Telephone: (03) 670 0687
Fax: (03) 642 1606

Mail: Replex 1st Floor,

118 Queen Street, Melbourne 3000

Bankcard, Visa and Mastercard accepted.

" ALL PRICES PLUS POSTAGE AND HANDLING
Prices subject to change without notice. Errors and omissions
excepted.

MICROLINE 192 Elite, .

240 ¢ps draft mode, 40 ¢

N.L.Q. 9 pin print heédww

80 column width,. .-

[BM compatible model available.

Oki Microline printers
are not only the fastest, they're
supported by IPL Datron's fast
delivery and super-fast back
up service.

And there’s a prmter in
the Oki Microline range to suit
your needs exactly,

Oki Microline printers:-
from IPL. Datron. Phone now..
for the name of your nearest
dealer. You'll find they're even
priced to go fast.

tron

Telephonie (02) 698 8211
am St ALE.XANDK]A NSW:20 :
9855 Bris: (07) 368 3292+

Mc}b ¢
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processing. The procedure ‘permute’
bisects the input data set progressively
until data pairs are reached. The aigo-
rithm given is adapted from one
described by Bracewell, who has also
described faster permutation routines
(see reference 5) that you can substitute
if you want.

The procedure ‘butterfly’ calculates the
butterfly of a single index pair. This pro-
cedure requires three indices to use as
entry parameters. This takes into ac-
count the possibility of retrograde index-
ing for the data element multiplied by the
sine factor. Where retrograde indexing is
necessary, the procedure ‘modify’ calcu-
lates the retrograde indices used by the
procedure ‘butterfly’.

The main program of the ‘fht' proce-
dure first precalculates the trigonometric
function tables and permutes the input
data.

The program then enters an iterative
loop that computes the butterfly for the
whole of the N-element input data set.
You then scale the resulting output by a
factor of N if you are computing the time-
to-frequency transform.

When you have to deal with the com-
plex form of the frequency transform,
you can obtain Fourier transform from
the FHT algorithm by operating on the
output data of the procedure ‘tht' using
the Pascal procedure ‘get_FFT.pas,
shown in listing 2. By the time you exit
from this procedure, the real and imagi-
nary parts of the Fourier transform wili
be in the arrays. They are passed via the
dummy conformant array variables ‘r_pt’
and ‘i_pt, respectively.

A similar procedure in ‘get_pwr.pas’
called ‘get_power_spectrum’ (shown in
listing 3) allows you to obtain the power
spectrum from the Hartley transform. At
exit from this procedure, the power

spectrum will be in the array passed to
the procedure via the dummy confor-
mant array variable ‘p_sp. You can use
both of the above procedures in applica-
tions programs without any modification.
These procedures conform to the 1SO
level 1 standard of the Pascal language,
and should be usable directly on any
computer that supports an ISO level 1
Pascal compiler.

The modifications required to compile
these procedures with an ISO level 0
compiler are trivial. Basically, it is just a
case of replacing all the conformant
array parameters’ procedure headers of
‘get_fft' and ‘get_power_spectrum’, with
array parameters of fixed size.

Performance

The BBC Microcomputer implementation
of the FHT program has proved to be
fast and is currently running on a 6502A-
based BBC Microcomputer with a
second add-on 3MHz 6502 processor,
which executes the program. This
hardware can compute a 356-point
transform in about 32 seconds. This
compares favourably with the two
minutes it took Bracewell's original im-
plementation of the FHT algorithm to ac-
complish a 256-point transform on an
HP-85 system. You can expect even
better  performance  from  16-bit
microcomputers.

Table 1 shows the timings for running
the FHT program on the Macintosh Pius
and Mac i using TML Pascal and the
Sun-3/160 workstation using 1SO Pas-
cal.

Note that you can attain very high
speeds with the Sun workstation, with its
combination of a 20-MHz 68020 proces-
sor, 68881 floating-point coprocessor,
and optimising Pascal compiler.

New limits to explore

| hope this article has given you enough
information to seriously consider using
the Hartley transform for your signal
prucessing needs. Since the transform
uses only real functions, you don’'t need
computationally  expensive  complex
maths to digitally filter or enhance a sig-
nal.

The elimination of complex numbers
also reduces the amount of memory re-
quired to process a signal. Finally, since
the Hartley transform uses fewer opera-
tions to process a signal, you will have
fewer roundoff errors.

The FFT made a lot of what we call
image processing possible by manipulat-
ing large amounts of data in a
reasonable amount of time. The FHT of-
fers better performance using less com-
putational resources. With the same
code you use to. compute the transform,
you can compute its inverse when
necessary. It will be interesting to see
what new uses will result from the ex-
panded limits of processing that the
Hartley transform provides.

Source code listings which accompany
this article are available on Microtex 666,
page "6663#, on Telecom's Viatel.

WRITING
PROFESSIONAL
STRUCTURED
PROGRAMS

Develop your own software. You can
learn to write professional structured
programs in the Pascal language.

No need to attend classes. Study at
home using your own micro-computer.
All you need is a relatively inexpensive
Pascal compiler (which we can lend to
you} and your own easy-to-follow self
study course.

The course materials include study
books, audiotapes and computer-aided
learning disks which make the teacher
outdated. But just in case you need one,
we’'ll have a tutor available for you as
close as a teiephone. It's as easy as
that.

Start any time.

Study at home at a pace that suits you.
For further details send this advertise-

ment to us or call 36 0720. R97/P
Name:
Address:
Postcode
Send to: Continuing Education, E17-
Capricornia Institute, 035

ROCKHAMPTON QId 4702

® CAPRICORNIA  * Sineee
INST'TUTE Education in

32 AQueensland
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Most of us like to reason in absolutes.
For example, we might say, “If the sky is
blue, then it isn’t raining.” This simple
approach works well for reasoning in ar-
tificial domains such as formula-proving.
But as soon as the meteorologist says,
“partly cloudy,” we are thrown back into
the real world, where facts are often am-
biguous. If artificial intelligence (Al) is to
succeed at modelling human reasoning,
it must be able to deal with information
that might be uncertain, or even inac-
curate.

Fuzzy logic lets us do just that.
Programs using fuzzy logic are a series
of fuzzy-logic statements, just as ordi-
nary Prolog programs are a series of
predicate (ie, two-valued) logic state-
ments.

Reasoning with
uncertainty

In traditional set theory, an element
either belongs to a set or it doesn't. Ele-
ments in a fuzzy set may belong only
partially to the set. The classic example
s the set of ‘young' people. At what age
is someone no longer young? There is
no established dividing line, so a fuzzy-
set definition might show a person 20
years old as ‘90 per cent young’, while
someone 60 years old would be only ‘30
per cent young'. The degree of member-
ship in a fuzzy set ranges from O to 1.
This ability to deal with a continuous
range of values, rather than just true and
false, is exactly what we need to reason
in the real world. However, applications
that try to model human reasoning also
need additional operations derived from
probability theory, since we often think in
terms of probabilities. To date, the sets

of operations that different applications
use to deal with uncertainty have had lit-
tle in common.

Fuzzy logic defines the minimum set of
operations needed by most applications
that deal with uncertainty, and is there-
fore a good candidate to use as a stand-
ard. Applications with unusual require-
ments can define further fuzzy-logic
operations by building on this basic set.
Fuzzy logic is a superset of predicate
logic, which means that non-fuzzy infor-
mation is handled normally, using the
same operators that you would use to
handle fuzzy information.

Fuzzy-logic operators are defined on
fuzzy truth values, which range from 0
(false) to 1 (true). There are four binary
operations: fuzzy AND, fuzzy OR, prob-
ability AND, and probability OR (which
are written as f-AND, f-OR, p-AND, and
p-OR). One unary operation is defined:
NOT. We can describe these operations
by ordinary arithmetic functions:

a f-AND b = min(a,b)

a f-OR b = max(a,b)

a p-AND b = axb

a p-OR b = a+b - (axb)
NOT a =1-a

The three operations f-AND, f-OR, and
NOT correspond directly to the predi-
cate-logic operations AND, OR, and
NOT. They produce the same results on
non-fuzzy values (ie, 0 and 1), and they
obey the same mathematical properties.

Operations from
fuzzy-set theory

Fuzzy-set theory, like ordinary set
theory, has the three basic set opera-

Bradley Richards explains how to add fuzzy logic to your Turbo
Prolog programs so they’ll be able to cope with the
uncertainties of real-world situations.

tions: intersection, union, and comple-
ment. From these operations we can
derive the f-AND, f-OR, and NOT opera-
tions, as I'll explain.

e Fuzzy intersection. If an element has
differing degrees of membership in two
fuzzy sets, the lesser degree dictates its
degree of membership in an intersection
of the two sets. For example, if a man is
80 per cent young and 40 per cent good-
looking, he is only 40 per cent young and
good-looking. With the non-fuzzy values 0
and 1, this operation produces the same
results as an AND in predicate logic. From
this operation we derive the f-AND,

® Fuzzy union. Conversely, if an ele-
ment has differing degrees of member-
ship in two fuzzy sets, the greater of the
two indicates its degree of membership in
a union of two fuzzy sets. Using the pre-
vious example, our subject would then be
80 per cent young or good-looking.
With non-fuzzy values, this operation is
equivalent to the predicate logic OR. This
becomes the f-OR operation. !t is the only
significant incompatibility between Prolog
and Fuzzy Prolog; the Prolog OR
operator is a decision point rather than a
true predicate logic OR.

e [uzzy complement. An element’s de-
gree of membership in the complement of
a fuzzy set is 1 minus its degree of mem-
bership in the set itself. Someone who is
80 per cent young is, therefore, only 20
per cent old. With non-fuzzy values, this
operation is equivalent to the NOT in
predicate logic and is the basis for the
NOT in fuzzy logic. It is not called the f-
NOT, since there is no difference between
the complement operation we derive from
fuzzy-set theory and the one we will
derive from probability theory.

Fuzzy-set operations are important,
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As your business grows, it changes. Yet most off-the-shelf
software is rigidly fixed. TAS-Plus grows with you.

TA§ BOOKS

The ideal entry level accounting for small
business.

*GENERAL LEDGER

Maintain current, budget and 2 years
past. Print financial statements at any
time. Post and reclose prior periods at
any time.

*ACCOUNTS RECEIVABLE AND
INVOICING

Enter new customer during invoicing.
Apply payment to individual invoices or
automatically.

Each invoice line can have its own
discount.

*ACCOUNTS PAYABLE/ORDERING

Tracks current purchases and YTD totals.

Select invoices to pay manually or
automatically.
Enter new vendor at time of purchase.

*INVENTORY LEDGER

Handles regular and non-inventory items.
Accumulates gross and net sales, COGS
and GPM for each item.

Tracks re-order level and amount.

All this, and more, in a fully integrated,
simple to use package. Only $699 RRP

NEED MORE POWER?
MOVE UP TO

TAS MODIFIABLE/
ADVANCED ACCOUNTING

*GENERAL LEDGER

Multi Department facility. Can consolidate
departments into one report.

Post and reclose prior periods or years at
any time. Maintain up to five separate
cheque accounts.

*ACCOUNTS PAYABLE

Tracks purchases MTD & YTD totals.
Disburses payables to up to 10 G/L
accounts.

*ACCOUNTS RECEIVABLE
Allows for pre-payments.
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Automatic recurring monthly charges to
customer accounts.
Credit limit check at time of invoicing.

*INVENTORY CONTROL

Handles regular, non, and Serial No.
Inventory. Tracks re-order level and
amount, outstanding purchase orders
and back orders. Maintains multiple profit
centres and salesmen.

*SALES QRDER ENTRY

Enter new customer at time of order
entry. Automatically looks up customer,
shipping instructions, tax and credit
terms. Manual override.

Up to 94 Lines per order.

Mix taxable and non-taxable items on
same order.

Discount by line.

*PURCHASE ORDER ENTRY
Automatically looks up vendor and credit
terms.

Manual override.

Prints manufacturers code on orders.
Receive entire order or individual line
items into inventory.

Allows for over/under shipment and price
change at time of receipt.

*PAYROLL

Handles wage and salaried employees.
Up to 10 pay rates per employee per pay.
Detailed coinage analysis.

Pay by cash/cheque/bank credit or
combination. Payroll is also available as
a standalone package.

® All TAS Accounting Solutions are written in
the powerful 4GL TAS  Plus for power and

flexibility. Tas-Plus and Source Code are in-

cluded in the price of all accounting solu-
tions so you can modify the programs to
suit your business.

® And TAS-Plus provides a powerful program-

ming environment for a host of other ap-
plications.

® Don't be locked into somebody else’s solu-
tion. Try TAS-Plus Accounting Solutions for
30 days with the protection of our money
back guarantee. (Less $25 handling fee)

PLEASE SEND ME MORE

INFORMATION ON:

[ ] TAS +

] TAS Books

[ ] TAS Mod/Advanced
Accounting

TAS Payroll
TAS Job Costing

L)

TAS Bill of Material

NAME:
COMPANY: .

PHONE: oo ot e

POST TO:-
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AUSTRALASIA

e HEAD OFFICE
219 Gouger Street, Adelaide.
South Australia
PH: (08) 211 7922
And at

e 21 Wellington Street, Kew
Victoria
PH: (03) 862 2711

e 93 Phillip Street, Parramatta
NSW
PH: (02) 689 3998

e Unit 1A, 8 Vulcan Place, Christchurct
New Zealand
(03) 380 483
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since they essentially extend predicate
logic into the reaim of fuzzy information
without altering the way we think about
logic. Past enhancements to Lisp and
Prolog that added fuzzy reasoning
abilities have used some or all of these
fuzzy-set operations. Unfortunately,
fuzzy-set operators are not, by themsel-
ves, sufficient to model human reason-
ing. Most applications require additional
operations derived from probability
theory.

Operations from
probability theory

The need for reasoning in probabilities
comes up in everyday experience. When
you make a decision based on uncertain
information, you intuitively weight the data
according to importance and certainty.
You then select the source of action
which, based on all the evidence, seems
most likely to yield a desired result.
Consider, for example, the process of
diagnosing a disease. Several
symptoms may be characteristic of the
disease, and the more symptoms we ob-
serve, the more certain we are that the
disease is present. Symptoms may not
have equal importance — a headache

could indicate any number of ailments,
but blurred vision is more specific and
more indicative of a particular disease.

Fuzzy-set operators provide no good
means of combining weightings of
symptoms. The best we can do is use
the f-OR. If symptom A indicates a 70
per cent chance of the disease and
symptom B indicates a 40 per cent
chance, the likelihood of the disease
would be calculated as

0.4 £-OR
0.7

max (0.4,

0.7
) = 0.7

0.
This totally disregards the accumula-
tion of evidence; it only considers the
single most significant symptom.
Now, let's consider a probability function.

Given two independent events A and B,
the probability of either occurring is

P(A or B) = p(A) + p(B)
(p(a) x p(B)).

If we apply this function to the diag-
nosis above, we find that the likelihood
of the disease is

which does show an accumulation of
evidence. This is the probability-OR (p-
OR) in fuzzy logic.

Up to this point, we've assumed that
symptoms are either present or absent.
This two-valued logic is exactly what
fuzzy logic is supposed to avoid. Sup-
pose, for example, that one of the
symptoms is an elevated white-blood-
cell count. There is no specific value
above which the celi count suddenly
becomes ‘elevated’. The cell count
covers a continuous range; higher
counts yield more certainty that some-
thing is wrong. So, the proper way to
handle this is to map the range of cell
counts onto the range of fuzzy values
and include this certainty factor in the
calculations.

The way to include the certainty factor
is to use another probability function.
Given two independent events, A and B,
the probability of both occurring is

P(A and B) = p(a) x p(B).

In the example above, the probabilities
are: the chance that a symptom is
present (the certainty factor) and the
relative importance of that symptom to
the diagnosis (the weighting factor). This

Now, there is a
cost-effective
alternative
to high-
priced

- PC
spread

2
§ -sheet

packages. It's called QUATTRO and
it not only overcomes the many

QUATTRO: Half the price, faster,
and with better graphics too!

plus debugging features not available
in other packages.

QUATTRO is compatible with all
the popular spreadsheet, database,
and word processing programs and
has been designed to utilise the
power of the new 386 and PS/2
microcomputers, while still operating
on existing IBM PC and XT-style
machines.

If you accidentally exit from a

=, Tech Pacific

119 Ferrars Street South Melbourne. 32065.
Tel: 690 9055

Sydney: (02) 669 3077 Brisbane: 371 7866
Wellington (N2): (04) 877 037

out the coupon below and we'll send
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*Price includes Sales Tax.
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Australia. Call your dealer today or fill |
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Super 5 celebrate its arrival in Australia by introducing an innovative
PLASMA laptop with amazing advanced performance: Platop 286

——

The platop personal workstation includes:
* EGA compatible PLASMA display.

* 10 MHz TURBO AT (80286)

* 20 MB HDD, 1.2MB 3.5” FDD.

* 2 x RS-232C port.

* 1 x Printer port.

* External 5.25" FDD (option)

* Expansion interface

PLATOP 286
MODEL EC-8610

ﬁ

S vl
. ” EP-1201A, EP-1600, EP-2400, EP-18 ,
SUPER 5-386 14" FLAT SCREEN MONO MONITOR EP-2405, EP-2424 (full range printer)

Super 5 has 15 years experience in the manufacture of the computer systems and a wide variety of computer electronics.
When your company needs a computer solution for maximum price-performance just say “Super”,

——

Super 5 Australia Pty Ltd. Dealers and Distributors

SWS 28 Spencer Street Five Dock, NSW 2046 Australia are welcome!
Tel: {02)744-9566  Fax: {02)744-9205 Please call for any products not listed.




database
truth(real)
thresh(real)

predicates

/* Threshold sets or retrieves the search
threshold used by the Fuzzy Logic
operations. If a call to FUZZY or the
result of a Fuzzy Logic operator results

in a truth value less than the threshold,

init_fuzzy fuzzy(real) threshold{real)
the predicate or operator will fail. *x/

f OR f_AND p OR Pp_AND £ NOT

:— bound(Truth),
retract {thresh{( )},
asserta(thresh{Truth)),
retract {truth(Current)),
asserta(truth(Current)),
t, Current >= Truth.

fuzzy max(real, real, real) threshold {Truth)

fuzzy min(real, real, real)
clauses

/* Init_fuzzy must be called before any
fuzzy operators or predicates are used.
It sets the initial search threshold to
which fuzzy truth values are compared.*/

retract (thresh(Truth)),

asserta(thresh(Truth)),
1

threshold (Truth)

init fuzzy : asserta(thresh{0.01)).

/* Fuzzy logic contains five bdsic
operators: fuzzy-AND, fuzzy-OR,

/* Fuzzy 1s used to specify a particular
probability-AND, probability-OR, and

fuzzy truth value, or to retrieve the

current truth value. */ NOT. In this Turbo Prolog implementation,
these are represented by f-AND, f-OR,
fuzzy(Truth) :- bound{Truth), p-AND, p-OR, and f-NOT respectively.

"f-NOT" is used to avoid conflicting
with the Turbo Prolog predicate “NOT.“

asserta(truth{(Truth)),
retract (thresh (Thresh)),
asserta(thresh{Thresh}}, !,
Truth >= Thresh.
Since Turbo Prolog does not support
fuzzy(Truth) :- retract(truth{Truth)), true operator definition, the Fuzzy
asserta (truth{Truth)), !. Logic operators are used syntactically

TURBO LIGHT ING stops bad
language. We swear by it!

TURBO LIGHTNING will then coupon and we'll send you more

Now, thanks to

Borland, bad proof-read your document for the information.
language from right words and correct spelling, and “Price includes Sales Tax
our computer is  You can also use it with any of the
g ,f,’,,,g of?he popular IBM PC or compatible BORLAND
past with application software programs, such .
TURBO as Wordstar, MultiMate, Quattro, " 1'e c h P a c' fic
LIGHTNING. Sprint, Lotus, dBASE and others. [
For only 119 Ferrars Street South Melbourne. 3205.

Any information that can be
$1851", yOU  oniered into a computer, can be
getan instantly accessed by TURBO
electronic | |IGHTNING. Medical dictionaries,
spelling-checker and proof-reader all - encycilopedias, postcode directories,
in one. It also includes an on-line legal dictionaries, a year of magazine
Thesaurus for instant access o that  articles, accounting records, you
right word you have been trying 10 name it And, the most amazing thing
think of. about TURBO LIGHTNING is its
speed.

To find out more about TURBO
LIGHTNING, call one of our 1,000
dealers, Australia-wide, or fill out the

Tel: 690 9055
Sydney: (02) 669 3077 Brisbane: 371 7866
Wellington (N2): (04) 877 037
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I Name: ... ... ... . /
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.............. P'Code: /
Tel .. ..... ... ... .. .. . /
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AUSTRALIAN BUILT
8088, 80286, 80386
BASED COMPUTERS

We import components and bulld computers in our factory. which we have owned and occuped
for 30 years. Thousands of customers like Sydney Uni. Sydney College of Advanced Education
Cumberland College of Health Science, Monash Uni NSW Institute of Technology. Newcastle
Uni, Macquarie Uni. Mitchell College. Uni of NSW. Cambridge College. CSIRO. Telecom. OTC
Government. business and private users will testify for our quality and service — as to prices. see

for yourseif hereunder  all prices including tax ! ' ' ' l I l ' | ' I ' l l ' l ' l ' ' l ' ‘

R— GCS XT (IBM XT compatible) parallel serial games ports, video card, disk
drive controller, clock calendar 150W power keyboard.
256k RAM 1 360k Disk Drive 4.77-8 MHZ $850 4.77-10MHZ $950
640k RAM 2 360k Disk Drives 4.77-8MHZ $1,1004.77-10 MHZ $1,200
640k RAM 1 1.2mb Disk Drive 4.77-8 MHZ $1,200 4.77-10 MHZ $1,300
- 6840k RAM 2 1.2mb Disk Drives............ 4.77-8 MHZ $1,400 4.77-10 MHZ $1 450

GCS AT (IBM AT compatible) 1mb, 120ns RAM, parallel serial ports, clock, calen-
dar, video cards, 200w power supply, keyboard. No hidden extras!

1-1.2mb Drive..... .6,8mhz $1,500 6,8,10mhz $1,700 6,8,12mhz $2,000
T i 1-1.2mb 1 360k Drive6,8mhz $1,700 6,8,10mhz $1,900 6,8,12mhz $2,200
- 2-1.2mb Drives 6,8mhz $1,800 6,8,10mhz $2,000 6,8,12mhz $2,300

. GCS 386 1mb 120 NS RAM, PARALLEL SERIAL PORTS, CLOCK CALENDAR,
n\m VIDEO CARD, KEY BOARD, LEGAL BIOS

TN 1 1.2mb Drive 16mhz $3,900 26 mhz $4,100
2 1.2mbDrives...........o 16mhz $4,150 26 mhz $4,240

GCS computers use Award or Phonenix legal BIOS. MS-DOS 3.2 GWBASIC as well as ABLE ONE (best selling integrated
program in Australia certified by Compass Research, September 87) options are available.

XT Hard Disks with DTC (USA) Controllers 20Mb $550, 30Mb $650, 40Mb $720, 60Mb $880, 71Mb $1600, 87Mb $2100,
110Mb $2800, 140Mb $3000, 170Mb $3600, 210Mb $4000, 320Mb $4800

AT HARD DISKS DTC (USA) Controllers. 20mb $850, 30mb $1,200, 40mb $1.600. 60mb $2, OOO 71mb $2,800, 105mb $3,400
TAPE STREAMERS to Back-up Hard Disk  60mb Japanese $1300

"SUPER SPECIAL....YOU WAIT"

GCS MONITORS DOT MATRIX PRINTERS -
CTlI Made in Japan NLQ.
Composite $165 10" 135 cpi. 9 pin $420
TTL $190 10" 160 cpi. 9 pin $495
Dual Frequency $220 15"160 cpi. 9pin  $735
RGB $575 15" 240 cpi. 9 pin ~ $1100
EGA $850 15" 200 cpi. 24 pin  $1300
Multisync $950 15" 300 cpi. 24 pin  $1600
SPECIALS
GCS DISKETTES UNCONDITIONALLY GUARANTEED S/S S/D $1.00 D/S D/D $1.20 D/S 4H/D $4.80
80286 adaptors make XT computers run fike AT 4 timesfaster.............................. ... $350
. SUPER MEMORY BOARDS 2mb for XT $200 for AT................. oo $240
EGA VIDEO CARDS $290
- MODEM ccitt v22/v21 1200/1200 300/300 $299, v21/23 3]] 1200/75%$300, V21 V22 2400/2400
A R 1200/1200 $550

GCS BUSINESS software, payable, receivable, general, ledger, stock, payroll job costing, cash book and point of sale and
P others.

Complete range of IBM and Apple cases keyboards power supplies drives main boards cards RAM's ROM's joy sticks

mouses modems at Australias best prices prompt repair facility and much more. For detailed description of all our

products, call for our free catalogue or send $2 for postage and handiing.

SYDNEY: 67 Blackshaw Ave., Mortdale 2223.
Ph: (02) 570 1215, (02) 570 1225, (02) 570 9861
BRISBANE: 29 Woodstock ROad Toowong 4066 (07) 808 4166
CANBERRA: 69 Paterson Street, Ainslie ACT. Ph: (062) 47 2830
TRADE INQUIRIES INVITED NEWCASTLE: 16 McDougall Street, Kotara 2288 (049) 52 56 3
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is the probability-AND (p-AND) function | know the probability of event A, then th

in fuzzy logic.
Finally, we can derive a complement

probability that the event will not occur is

Since this is identical to the comple-
ment function derived from fuzzy-set
theory, no distinction need be drawn be-
tween the two.

e

value operands. Other predicates,
including those built in to Turbo

*/

predicate) has been generated.

operation from probability theory. If we | p(not &) = 1  p(a).
as predicates, in the order specified f OR : retract{truth{(x)},
by Reverse Polish Notation (RPN). For - retract {truth{Y)),!,
example, the clause fuzzy max{X, Y, 2), fuzzyl(2), !.
f_AND :- retract{truth(Xx)),
woof :- fuzzy(0.6), fuzzy(0.7), retract {truth(y)),!,
p~-AND, fuzzy(0.4), p-OR. fuzzy min(X, Y, 2), fuzzy(2), !.
p_OR :- retract (truth({X)),
. . retract (truth(Y)),!,
represents the Fuzzy Logic expression 2 X + Y - (X *Y), fuzzy(z), '.
AND :~ retract {truth (X))
0.6 p-AND 0.7) p-OR O. P_ ’
( P ) P-OR 4 retract {truth{Y)),!,
X Z X * Yy, fuzzy(zZ), !.
Note that only predicates which use ! .
. . f NOT :- retract{truth(X)), !,
Fuzzy Logic will generate fuzzy truth - 2 1 X, fuzzy(2), !.

5:Té22: ::nggt g::egfzjsjuzzy truth /* Local predicates used by the
! fuzzy operators N X/
wool (X, ) f?f;géo's)' X > fuzzy max(X, Y, 2) :- X >= Y, !, 2 X.
’ fuzzy max{ , Y, 2) 2 Y.
is incorrect since f-AND requires two
operands, but only one (from the FU22Y fuzzy min(X, Y, 2) X <=Y, ', 2 - X.
fuzzy _min{_, Y, 2} 2 Y.

Listing 1 This file, FUZZY.PRO, adds fuzzy-logic to Turbo Prolog when referenced

as an include file in Turbo Prolog programs

EUREKA finds your
o question about it

You can solve the ~ equations, such as scientists,

most complex engineers, financial analysts,
equation in professionals and students. Any
seconds, question that can be expressed as a
linear or non-linear equation, can be
solved with this product. Just as

. importantly, you don't need to learn

with  numerical approximation techniques

- Borland's  and it is as simple to use as a hand-

amazing held calcutator.

answers.

coupon below and we'll send your
more information.

*Price includes Sales Tax

", Tech Pacific

119 Ferrars Street South Melbourne. 3205.
Tel: 690 9055
Sydney: (02) 669 3077 Brisbane: 371 7866

new problem solver, EUREKA.
Quickly solve algebra, trigonometry,

constraints. And you can do it from
your IBM PC or compatible, for
only $250*.
EUREKA has been designed for
anyone who works reguiarly with

and calculus problems plus minimise
or maximise functions, with or without

Features of EUREKA include a full-
screen ASCII editor and window

Wellinglon (NZ): (04) 877 037

to complex multiple transcedental
functions, call one of our 1,000 dealers
throughout Australia. Or fill out the

1
L

interface, automatic 8087 math co- r i
processor chip support, on-screen [E U;? /E %Zu/d like more informalion about !
calculator, and the ability to work hand l’ [ | The name of my nearest Borand |
in hand with popular spreadsheet | ceakr /

programs. Name: /

To find out how EUREKA can solve I Address: |

problems from simple linear equations II PCode:........... !
Tel: I}

My computer is

TP944B

APC April 1988 Page 151



/*

various cities are.

include "fuzzy.pro"

characteristics {symbol)
population (symbol, integer)
expensive {(symbol)

clauses

nice_city{X) :~- init_fuzzy,

write (X,

nl.

location (X)

location(X),
fuzzy(0.5), p_AND,
characteristics (X),
fuzzy(0.9), p_AND, p _OR,
fuzzy(Rating),

" has a rating of ",
Rating),

1= clity(X), climate(X),

climate (X)

City -- This is a simple program which
uses fuzzy logic to determine how "nice"

*/

/* Include the fuzzy
logic module  */

p_OR, f AND.
predicates . N
nice_city(symbol) location{(symbol) /* Data on various cities */
city {symbol) climate (symbol) .
warm({symbol) dry (symbol) city(albuquerque) :- fuzzy(1.0).

city{boston)

city (ft_worth)

warm{albuquerque)

warm{boston)

warm(ft worth)

dry(boston)

population{albuquerque,
population(boston,
population(ft_worth, 1500)

expensive (albuquerque)
expensive (boston)
expensive (ft_worth)

£_AND.

characteristics(X) :-

dry (albuquerque)
- fuzzy(0.6).
dry {ft_worth)

warm(X), dry(X), f_AND.

population(X,Pop),
Val - Pop/2500.0,
fuzzy(Val),
fuzzy(0.9), p_AND,
expensive (X), f_NOT,
fuzzy(0.5), p_AND,

- fuzzy(1.0).
¢- fuzzy(l1.0).

:- fuzzy(0.9).

t~ fuzzy(0.5).

:- fuzzy(0.9).

:~ fuzzy(0.9).

:~ fuzzy(0.7).

500) :- fuzzy(l1.0).

:- fuzzy(1.0).
1~ fuzzy(1.0).

2000)

s+~ fuzzy(0.6).
:- fuzzy(0.9).
:- fuzzy(0.8).

Listing 2 The program CITY.PRO uses the fuzzy-logic operations in listing 1 fo evaluate the quality of life in different cities

Using fuzzy logic

The most common method of adding
fuzzy-logic capabilities to existing Al lan-
guages is to write a shell that runs on
top of the existing language. For ex-
ample, we can add fuzzy-logic opera-
tions to Turbo Prolog with the file
FUZZY.PRO (see listing 1). This file is
referenced as an include file by Turbo
Prolog programs in which you wish to
use fuzzy logic.

Since Turbo Prolog does not allow the
definition of new operators, the fuzzy-
logic operators are used as predicates,
and fuzzy-logic statements are ex-
pressed in Reverse Polish Notation. We
use the symbols below to represent the
five operators in fuzzy logic.

NOT f_NOT
p-AND p_AND
p-OR p_OR
£-AND f AND
£-OR f OR

In addition, we define and use the two
predicates ‘fuzzy’ and ‘threshold'. Listing
1, FUZZY.PRO, uses ‘fuzzy’ to set and
retrieve fuzzy-truth values, and it uses
‘threshold’ to tell the program the lowest
acceptable truth value, below which
Prolog should backirack and search for

another solution. In Prolog, the state-
ment (or rule)

grandparent (X, 2) :-parent
(X, ¥), parent(Y, 2).

means ‘X is the grandparent of Z if X is
the parent of Y and Y is the parent of Z'.
Similarly, simple facts are represented
as

parent (betty, tammy).
parent (anna, betty).

Given these two facts, and the rule
above, if you ask

grandparent (anna, tammy).
Prolog will respond
True.

With fuzzy logic, Prolog will also accept
facts like

:—fuzzy(0.5) .
:=fuzzy (0 5).

scary (king_kong)
funny (king_kong)

and rules like

good movie(X) :-scary(X),
funny (X), p_OR, !

threshold(0.6) .

The values in the facts are fuzzy-truth
values. King Kong is moderately scary,
but not particularly funny.

An American Werewolf in London is
both moderately scary and moderately
funny.

The rule says, in effect, that a move is
good if it is sufficiently scary or sufficient-
ly funny; the threshold of ‘good’ is
defined as any truth value 0.6 or higher.
You use the p-OR operator in cases like
this where evidence is to be accumu-
lated. American Werewolf wouldn't be
‘good’ based on either factor alone, but
the p-OR will calculate the combined
value

0.5 p-OR 0.5 0.5 + 0.5

(0.5 x 0.5) 0.75,
which is high enough to pass the
threshold test and to be accepted. For
King Kong, on the other hand, the value
calculated would be

0.5 p-OR 0.1 0.5 + 0.1
(0.5 x 0.1) — 0.55,

which would not pass the test. So, if we
asked

good movie (X) .

the program would respond with
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SUPER PRICES

SUPER QUALITY

SUPER SERVICE
SUPER PERFORMANCE

SUPERCOM

AUSTRALIA

The space—saving small footprint
(42em x 43cm) of the
SUPERCOM AT-286 and the
SUPERCOM 386 gives you
computing power in a compact
cabinet.

——

N

(NN |

SUPERCOM AUSTRALIA has been
supplying quality 8088/286 /386
systems, portables and printers

to over 70 dedlers and many of
the big name manufacturers all
over Australia. If you want quality,
performance and expertise at the
right price, we have the computers.
Call us now for the location of
your nearest dealer.

SUPERCOM

AUSTRALIA

561-577 Harris St, Ultimo. 2007
Phone (02) 212-3994 Fax: (02) 212—4066

i cialty.

WP conversions a s”pe
Fug/z;r?ggo 8", 5%", 3" &3 forrr;a(tjs.
All popular packages supported.

es.
tor by sector salvages.
Seéirectories & FATS rebuilt.

ents to disk via OCR.

Typed dOCHTA VP formats supported:

All popular

Disks duplicated and vgriﬁed.
Labelling & distributiort.

ASCH EBCDIC, fixed of variable length.

7 or 9 track tape and cartridges. .
Tape 0 floppy or floppy to tar|3 .
800, 1600, 3900 or 6250 BPI.

204 Park St South Melbourne 3205 Tel:690 9100
54 Edward St East Perth 6000 Tel: 328 2011

aa*taaa**t**

e e .

T 00d 10 be true” | Soltwamely inteagns*+ 2
‘Sound 100 ?oo But atter one of ’: Depy ;)¢ Vo g
thought 52 Hew minor Plagueg o8 SOuls i
witnessind 8 o jor miracte Probje harg ulsk“O are
miracles an petiever. This 31 Dy o 1N€N tage
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software may ould ever Olutiong o I
investment YOU (puljones ~ John

make pC Magazine
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R EREEREE

Daily Prevention Software That Heads-Off
Hard Disk Disasters Before They Happen Automatically!
PreventssDetectseRepairseRecovers
Hard Disk Data Losses Before And After They Happen!
If Reliability, Cost and Downtime Are Important To You
Don’t Even Think About Using Any Hard Disk
Without Daily Use of Disk Technician!

So Easy To Use: Absolutely No Technical Skills Needed!
Anyone Who Can Press ENTER and Y or N Can Use it!
Requires Less Than 80 Seconds Operator Time Daily!
Works with IBM PC/XT/AT. denvatives, COMPAQ and true IBM clones

RRP $250 (FOR XT COMPUTERS)
$310 (FOR AT COMPUTERS)

Auth y it Jb e TAX

utnharise ustralian istributor IV
SYDNEY Tel.(02) 2233977 Fax (02} 231 1715 Dealer Enquiries
PERTH  Tel.(09) 4431555 Fax (09) 242 1005 Welcome
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X=american werewolf
1 Solution

indicating that American Werewolf is the
only good move it knows of, based on
the program’s criteria.

As another example of how you can use
fuzzy logic, look at listing 2, CITY.PRO.
This program evaluates the quality of life
in different cities, based on a few factors
that reflect one view of what is important.
It uses a database of facts that describe
the characteristics of various cities: how
warm and dry the climate is, the ap-
proximate population, and the relative
cost of living. All values but the population
are rated on ascale from Q0 to 1.

The program breaks these criteria into
two categories, ‘location’ and
‘characteristics’, and it treats these
categories as evidence to be accumu-
lated using the probability operators. It
assigns a weight, or importance, of 0.5
to ‘location’ using the p-AND operator,
and similarly assigns a weight of 0.9 to
‘characteristics’. The main rule reads

nice city(X) :-

fﬁit_fuzzy, location (X),
fuzzy(0.5), p_AND,

characteristics (X),
fuzzy(0.9), p AND, p OR,

fuzzy(Rating),

write (X, "has a rating
of," Rating), nl.

The first predicate, ‘init_fuzzy’, in-
itialises the fuzzy-logic operations.
‘Location’ generates the fuzzy-truth
value of 0.5, which is then combined
with the value from ‘location’ using the
p_AND operator. This sequence is
repeated with ‘characteristics’, and then
the weighted results of ‘location’ and
‘characteristics’ are combined with the
p_OR. Finally, the program calls ‘fuzzy’
with the variable Rating (which has no
value yet) to retrieve the current fuzzy-
truth value, and prints this as the rating
of the city.

Not all predicates generate fuzzy-truth
values only user-defined ones that
themselves use fuzzy logic, and the
predicate ‘fuzzy’ called with an instan-
tiated value, generate fuzzy-truth values,
which can be combined using the fuzzy
operators.

In ‘nice_city’, the first predicate
resolved is ‘location’, which contains two
predicates and a fuzzy-logic operator

location (X)
climate (X),

t-eity (X),
£_AND.

These provide the name of the city and
an evaluation of ‘climate’. So long as the
database contains a city that hasn‘t

been looked at, predicate ‘city’ will set X
to a city name and return a fuzzy-truth
value of 1. This value is combined with
the resulis of ‘climate’ by an f_AND
(which selects the lowest value); hence;
‘location’” will return the truth value from
‘climate’.

‘Climate’ evaluates the two climatic fac-
tors by using the f-AND

climate (X)
£ _AND.

:-warm(X), dry(X),

Since the f-AND selects the lower of
the two values, this reflects the idea that
a climate is only as nice as its worst fac-
tor; in order to be pleasant, a city must
be both warm and dry.

The ‘characteristics’ rule evaluates the
population and cost of living:

characteristics (X)

population (X,Pop), Val =
Pop/2500.0,

fuzzy(Val), fuzzy(0.9),
P_AND,

expensive (X), £ NOT,
fuzzy(0.5), p AND,

pP_OR, £ AND.

The first task of this rule is to map
population (given in thousands) onto the
range 0 to 1. In this case, the population
is simply divided by 2500 and the
answer stored in ‘Val'. The fuzzy predi-
cate turns this into a fuzzy-truth value.

The factor for cost of living is higher for
cities where the cost of living is higher. To
determine the desirability of a city, the
program uses f-NOT to invert the truth
value of the expensive predicate so that
less expensive cities receive higher
ratings. The population and expense fac-
tors are combined using the same
method of accumulating evidence dis-
cussed above. The final f-AND considers
this value and the truth (1.0} retumed by
population and chooses the lesser of the
two, and so does not change the calcu-
lated value. The f-AND is required,
however, to remove the population truth
value from the evaluation stack.

To see how all this works, let's trace
the execution of the program. If you ask

nice_city (Where),

the program will enter the ‘nice_city’ rule
and begin by evaluating ‘location’,
which, in turn, first evaluates ‘city’. The
‘city’ predicate searches the database
and returns with X set to ‘albuquerque’,
the first city appearing in the database;
its truth value is 1.0.

Location continues by evaluating
‘climate’. The ‘climate’ predicate gets the
values for ‘warm(albuquerque)’ and ‘dry

(albuquergue)’, which are both 0.9, com-
bines them with the f-AND operator, and
returns the result of 0.9. ‘Location’ takes
this value, -ANDs it with the truth value
returned by ‘city’(1.0, since it found a
city), and hence returns with its own
truth value set to 0.9. Predicate
‘nice_city’ weights this with the value
0.5, resulting in an intermediate value of
0.45.

The program must then resolve
‘characteristics’. In ‘characteristics’, the
program retrieves the population of
‘albuquerque’, divides it by 2500, and
stores the result of 0.2 in ‘Val'. The
evidence accumulation

fuzzy(Val), fuzzy(0.9), p_AND,
expensive (X), £ _NOT,

fuzzy (0.5), p_AND,
pP_OR

takes the value of ‘Val’, 0.2, and p-ANDs
it with the weighting 0.9, resulting in a
value of 0.18. The second half of the ex-
pression retrieves the ‘expensive’ value
of 0.6, uses f-NOT to invert it to 0.4, and
weights it with the value 0.5 for a result
of 0.2. The two halves are combined
with the p-OR, which yields a value of
0.344.

This value is f-ANDed with the truth
value 1.0 returned when the population
was retrieved. This results in no change,
so the program returns value 0.344 as
the truth value of ‘characteristics’.

Finally, the program can evaluate the
‘nice_city’ clause. The value from ‘char-
acteristics’ is p-ANDed with 0.9, producing
a value of 0.3096, and this is p-ORed with
the truth value from the first half, which
was 0.45. This yields a final rating for Al-
buquerque of 0.62028. Based on this, the
program will respond to our query about
where nice cities are located with

albuquerque has a rating of
0.62028
Where=albuquerque

The program also provides the
answers:

boston has a rating of 0.74545
Where=boston

ft worth has a rating of
0.69281
Where=£ft_ worth

3Solutions

From this, we can see that the program
continued searching the database for
more cities. It evaluated the cities in the
order it found them, and printed out the
results for each nice city it found.
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Creating Fuzzy Prolog
from the ground up

While you can add fuzzy logic to an ex-
isting dialect of Prolog, applications pay
a significant penalty in efficiency, since
the shell adds another layer of software
between the application and the
machine. Also, the result is often
awkward to use. This is true of my Turbo
Prolog implementation in two regards:
using Reverse Polish Notation for fuzzy-
logic operators, and remembering which
predicates produce fuzzy-truth values
can be confusing. In addition, backtrack-
ing will not properly undo the results of
fuzzy operations, since they are not an
implicit part of the language.

The best solution to these difficulties is
to build fuzzy logic into a dialect of
Prolog from the ground up. 1 have written
a dialect of Prolog called Fuzzy Prolog,
which implements fuzzy logic.

Since fuzzy-logic operations are an im-
plicit part of the language, the difficulties
mentioned above do not exist. Also,
since fuzzy logic is a superset of predi-
cate logic, Fuzzy Prolog remains com-
patible with Prolog and will run all ordi-
nary Prolog programs.

A fuzzy standard

Problems are rarely black and white, and
answers almost never true or false. Cur-
rent applications that try to simulate
human reasoning must deal with uncer-
tainty before they can begin to address
their real objectives.

To date, however, the different ap-
proaches that have been developed for
dealing with uncertainty have shown little
consistency with one another. Fuzzy logic
provides a common core of operations
and, thereby, a basis for standardisation.
Making fuzzy logic an implicit feature of a
language such as Fuzzy Prolog relieves
applications of much of the burden of
dealing with uncertainty. Consequently,
software development will take less time,
and the resulting software will be less
complex. Of that, we can be fairly certain

(The Turbo Prolog programs
FUZZY.PRO and CITY.PRO and the
source code for the Fuzzy Prolog inter-
preter are available on Microtex, page
*6663#. They may also be obtained by
sending stamped, self-addressed pack-
age containing a blank, IBM PC for-
matted 5.25in floppy disk to
FUZZY.PRO, c¢/- APC, 124 Castlereagh
Street, Sydney 2000. The Fuzzy Prolog
interpreter is written' in Ada, and the
source code is public domain.)
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BY COMMODORE*
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SmartKey, the original key-
board macro program, is now
available for the Amiga.

SmartKey's pop-up definition
window lets you create new
definitions or change existing
ones at any time.

SmartKey lets you assign an
unlimited number of keystrokes
to any key, and includes power-
ful commmandsto combine
definitions, pause for keyboard
entry, and much more.
Definition files can be saved or
loaded at any time.

Customise programs

Assign common or compli-
cated phrases to asingle key
Instantly enter CLI commands
Speed up programming
Change your keyboard layout
Save time and reduce typing
errors

oooo OO

SmartKey is an Australian
program which means immedi-
ate availability, local support
and updates as fast as they are
developed.

Price $59.95 plus $5 courier
delivery.

2"\
Software

PO Box 19
WODEN ACT 2606
(062) 85 2218
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The popular DTP software package, Ventura Publisher, boasts ease of use and
powerful facilities, yet you may need a little help to get the most from your
system. Edward Brown documents some of the package’s salient features and
outlines some useful and effective methods of presenting your text.

It is hard to believe that Xerox Ventura
Publisher Version 1.0 was first
launched into the IBM PC worid only
one year ago. With its launch, the
second generation of desktop publish-
ing software was made available on an
IBM PC/XT providing facilities which
were previously considered possible
only on an Apple Macintosh. Since then
Ventura Publisher has been further
refined and improved and Version 1.1
has been released in several lan-
guages throughout the world.

Ventura Publisher provides a quick and
easy method of producing documents
ranging from one page to several
hundred pages in length. To do this it
utilises the concept of ‘stylesheets’
which store the details of the document
layout, making it easy to experiment with
different layouts for the same piece of
text. The ease of use yet powerful
facilities of Ventura Publisher are what
makes it the most popular desktop
publishing package for businesses
today, but some people may still not be
using Ventura Publisher to its full poten-
tial.

The purpose of this article is to show
you some ways of making better use of
Ventura Publisher. | shall do this by
overviewing the configuration of the
system followed by a brief look at the
menus. Then I'll be looking at ways of
using the menus to create a variety of
effects.

Configuring the system

Ventura should be configured to gain the
maximum from the system. The normal
configuration for a system with Ventura
Publisher is to place the BUFFERS=15
and FILES=15 statements in the CON-
FIG.SYS file. At the same time as doing
this, check to see that there is no
memory resident software loaded by the
CONFIG.SYS file. For some mice it may
be necessary to load a memory-resident
program via the CONFIG.SYS FILE.
Next check the AUTOEXEC.BAT file
and remove any programs that would
become memory-resident.

Typically, these are programs such as
SideKick or Superkey which are initiated
from the keyboard by a special key se-
quence. Ventura Publisher wiil run on a
512k system, afthough when using Ver-
sion 1.1 it is better to have a 640k sys-
tem. Both memory and time can be
saved by using the US hyphenation al-
gorithm in place of the UK hyphenation
algorithm. The fast US algorithm is not
as accurate as the UK algorithm but the
advantage is that it occupies only one
third of the memory.

To install this algorithm, first rename
the UKENGLSH.HY1 algorithm in the
VENTURA sub-directory to UK-
ENGLSH.OLD. Following this, copy the
USENGLSH.HY2 aigorithm off disk 1
onto the VENTURA sub-directory using
the command:

COPY A:USENGLSH.HY2
CAVENTURA\USENGLSH.HY1.
Ventura Publisher will now use the

faster US hyphenation algorithm to

hyphenate the text. Although there is an
increase in speed, this is only noticeable
when the text is first loaded and
hyphenated as such the benefit of
this change is limited. The prime ad-
vantage is for those with 512k systems
who would benefit from the additional
free memory. Do remember that if you
have used this technique and then return
to the other algorithm that the text file
you are working on may no longer fit in
memory,; this may require it to be
spooled out to disk which will greatly
slow down performance.

if you have more memory available to
you than the basic 640k, then a number
of techniques can be employed to en-
hance the performance of Ventura

Publisher. You can create a RAM disk

and use this as the spool area if the limit

of 640K is exceeded. To do this you must
alter the VP.BAT file by adding/O=M: to
the line beginning DRVRMRGR where

M: is the RAM disk you have created.

When doing this, it is also necessary to

ensure that the SET LASTDRIVE= state-

ment is used in the AUTOEXEC.BAT file
to ensure that the M: drive can be ac-
cessed and to set up the RAM disk prior
to use.

A better way of utilising the additional

RAM is to install a disk caching program,
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This sub headline was created by first
selecting the paragraph and creating
a new tag called ‘sub head’. Next the
tag was set to 18 point Times Roman
bold using the font entry of the
paragraph menu. The ‘Ruling Line
Below’ option was selected from the
paragraph menu and custom width
was selected from the top line of op-
tions. The custom indent on the right-
hand side of the dialogue box was set
at two and a half inches with the cus-
tom width set to one inch. Finally, the
space above rule one was set to 0.04
inches and the height of rule one was
set to 0.02 inches. Although the ruling
line below can be placed anywhere
across the page, it is best placed
centrally under the text. To calculate
the custom indent value, subtract the
width of the frame, take this value
and halve it to give the custom indent
value. If the custom width is to be the
same as the text, it is better to use
the option of setting the width to text
wide. This avoids unnecessary
manual work when the text changes.

sub headline

Drop capitals, or big first characters as they are known in Ventura Publisher, are
most often used to introduce the first paragraph of a chapter or article. They can
be used to great artistic effect and it is for this reason that they were used so fre-
quently in illustrated manuscripts. Typically the character is in a large font which is
different to the main body text, and the characters within the body of the text flow
round the letter in some way. The example here was created by typing the
paragraph and then selecting the ‘Special Effects’ option from the paragraph
menu. Within the special effects dialogue box, the ‘Big First Characters’ option
was selected, the set font option was then selected and the size of the character
was set to 38 points so that it lined up with the bottom of the second line. By ex-
perimenting with the size and font of the character, together with the space al-
lowed for the big first character, many different effects can be achieved and it is
worth spending a little time examining the combinations. One application which |
have recently seen employed is a special symbol font to introduce individual
paragraphs.

Other effects can be cbtained by combining the big first character with the
‘Reversed Effect illustrated later in the article. The effect of a white character ona
black background can be created by utilising a custom ruling line to highlight the
individual character or by using the technique already described and creating the
first character as a separate paragraph. If a custom ruling line is used, be aware
that every time you alter the first character you will have to modify the ruling line
setting. Creating the effect with two separate paragraphs requires a little more
practice but is more flexible in the long run.

Example of big first character showing how the

characters on following lines flow round the character which
is dropped into the next

Although tables can be created very easily using Ventura
Publisher’s built-in graphics, this can be time-consuming
and inconvenient when the information is coming from a dif-
ferent package. Another way of creating tables is to use the
paragraph and ruling box around features of Ventura. This
method was used to produce the table shown here. First of
all the text was typed in ensuring that there was a
paragraph end after each entry so that column one, column
two and column three are separate paragraphs. Once the
paragraphs ahd been entered, three tags called coli, col2
and col3 were created. The font for each of these tags was
set to 12 point Times Roman and the ruling line around op-
tion.was set with the height of rule 1 being 0.01 inches and
the width being frame wide. Each tag was set to an indent
of 0.08ins using the Alignment option. As the basic at-
tributes of each tag are the same, you may find it easier to
set up one tag and then use the Create New Tag box in the
side bar to create the other two from the original. Once the
basic configuration was set up, each tag in turn was as-
signed to a paragraph. The paragraph containing the text
‘column one’ was selected and the tag coll was assigned
to it. The spacing option from the paragraph menu was
used to set the in from left space to 0 and the in from right

space to be 0. Following this, the paragraph containing the
text ‘column two’ was tagged with the col2 tag and the
spacing option was used to set the in from left space to
1.5in and the in from right space to be 0. The paragraph
containing the text ‘column three’ was tagged col3 and the
spacing option used to set the in from left space to 3.0in
and the in from right spacing to 0. The various columns
were aligned in the shape of steps with each item of text on
a separate line. All that remains is to get the three columns
on the same line. This was done by selecting column three
and using the spacing option of the paragraph menu to set
the above space to 0, the below space to 0.19ins and the
interline spacing to 0. Then the Breaks option was used to
set the Paragraphs break to none, column breaks to none
and the line breaks to after. Next both col1 and col2 were
set so that the above, below and interline spacing was 0
and the paragraph break, column break and line breaks
were set to none. Once this was done, all the columns were
now on the same line in the form of a table. The rest of the
table items were tagged, making sure to tag the right-most
ones first as this makes the whole exercise a lot easier.
Doing this, it is best to tag the right-most table paragraphs
first as this makes it easier to tag the other paragraphs.

Column one Column two

Item one Item two

Column three '

Item three
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such as FLASH, which will utilise the
RAM provided by buffering the files as
they are used. This cuts down on the
number of disk reads which are required
and speeds up the whole process. By

using FLASH the disk is rarely accessed

when changing between modes, and
this greatly increases the overall perfor-
mance of Ventura Publishér.

A la carte menus

Let's look first of all at ways of using
Ventura Publisher's menus.

Desk menu At first glance the Desk
menu appears to have nothing of inter-
est to the user and this is how it is in-
tended to look. However, if you move the
mouse to the word Ventura located in
the top of the bottom left-hand box and

click on the mouse, another dialogue
box will appear. This dialogue box gives
useful information about the current
state of Ventura. The most important
value to look at is the ‘amount’ swapped
out. If this value is not zero, it means
that Ventura Publisher has started to
utilise the disk for swapping data and the
speed will be affected.

Files menu When dealing with files
within Ventura, it must be remembered
that several different files are used for
each chapter. As a rule of thumb, if you
are creating a one-chapter publication,
then store all the files in one sub-direc-
tory; if you are creating a multi-chapter
publication, store your files in several
sub-directories under one main direc-
tory. The breakdown of the sub-direc-
tories should be based on those which

Ventura uses for making a Multi-Chapter
Copy All.
When starting a chapter, first load the

The reversed headline shown here was created by first selecting the paragraph
and then creating a new tag using the ‘Create New Tag' button in the side bar.
This new tag was called ‘Reverse Head'. Next, the font was set to 24 point Times
Roman bold and the colour was set to white using the font entry of the paragraph
menu. The ruling line above entry of the paragraph menu was used to create a
ruling line which was text wide with a rule one height of 30 points. The space
below rule three was set to 30 points minus. The minus is selected by using the
two boxes to the right of the space below rule 3 setting. The selection of a nega-
tive value causes the ruling line to drop down over the text providing the reversed
headline. Now, wherever you want a reversed headline, you can tag the
paragraph with the newly created reverse head tag. Other effects can be created
in a similar way by using different colours of text and background, and it is worth
spending some time experimenting with different combinations of shading to see
what effects you can produce on your printer.

When text is updated it is often desirable to place a change bar in the margin so
that other readers can see which paragraph has changed. This can be achieved
using the ruling box around effect of Ventura Publisher. First a new tag called
‘Change Bar was created by selecting the paragraph followed by ‘Create New
Tag'. This provided a tag with the same attributes as the base tag. Next, the ruling
box around option was selected from the paragraph menu and the custom width
was selected from the first line of the dialogue box. The height of rule one was set
to 0.003ins, the custom indent was set to 3 points, the indent set to minus, and
the custom width set to 0. This Change Bar can now be used, whenever required,
by assigning it to one of the function keys by using the CTRL K shortcut; it can
also be used when entering text within Ventura, thus providing a useful way of
feeding back to the authors any changes that were made in the text.

The ruling box around feature can be used to

provide a change tag facility.

Bullets are used to introduce a list of
items such as:

® Agendaitems

® Action items

® Contents

® Enclosures

where each item is preceded by a
distinguishing character. In the ex-
ample here, the bullet used has been
a dot placed in front of the text in a
central position followed by an indent.
Using Ventura Publisher it is easy to
produce this type of bullet, by first
selecting paragraph mode and creat-
ing a new tag called ‘Bullet’. Then the
‘Special Effects’ option of the
paragraph menu was selected, fol-
lowed by the bullet box on the top
right. The bullet options then became
highlighted, the round bullet was
selected and the ASCII code for this
was displayed in the dialogue box as
1985. Next, the set font attribute box
was selected and the font was set to
12 point. The values were then ac-
cepted and the bullet was added to
the font of the text. Great flexibility in
bullet styles can be achieved by
selecting the box which says ‘Other’
and selecting a different font such as
the symbol font or a dingbats font
(the latter font is only available if you
have a postscript printer).

Example of a bullet list

o Type text

® sclect paragraph

® select ‘create new tag’

o call it bullet

e select special effects

# select bullet

&y select dot

& select set font

#3 set to 12 point Times
Roman Normal

#y select OK

o select OK




Often in magazines a call out such as
the one shown here is used to draw
attention to a particular passage in the
main text. This effect is a variation on
the sub headline method of creating a
tag. The call out was created by first
selecting the paragraph and creating a
new tag called ‘Call Out’. Next the tag
was set to 18 point Times Roman bold
by using the font entry of the
paragraph menu. The ruling line below
option was selected and the frame

Call out
as in
magazines

wide option selected from the top line.
The space above rule one was set to

0.04 inches and the height of rule one
was set to 0.04 inches. Having com-
pleted the settings for the ruling line
below, the ruling line above option
was selected and the ruling line was
again set to frame wide. This time the
space above rule’ one was set to zero,
the height of rule one was set to 0.20
inches and the space below rule one
was set to 0.08 inches. Now the Call
Out tag can be used wherever re-
quired.

stylesheet required and, before making
any changes, use the ‘Save As New
Style’ option to save it to the required
sub-directory. Next use the ‘Save As’ op-
tion to save the chapter in the required
sub-directory. By doing this, the danger
of overwriting a stylesheet is greatly
reduced and the chapter can be saved
at regular intervals using the controls
(*S) command sequence.

For several of the graphics options,
when a file is Ioaded it is converted into
a GEM format. By using these GEM
files in place of the original files, the
amount of disk space required can be
reduced. To do this the original files
need to be loaded into the chapter
which will cause them to be converted.
Next, load the GEM files created and
replace the originals in the chapter.
Now remove the originals from the file
list by using the ‘Remove Text/File’ op-
tion in the edit menu and save the
chapter. You can now exit Ventura and
copy the original files onto a floppy for

archive purposes and delete them from
the hard disk.

Edit menu The ‘File Type/Rename’ op-
tion can be used to change the form of a
text file so that it can be used by another
word processor. This is achieved by
selecting the option and then specifying
the new format of the file. The next time
the chapter is saved, the text file wiil be
saved in the new format.

Page menu The ‘Go to Page’ option can
be used to move to any page in the
document rapidly. Use the keyboard
shortcut ctrl-G (*G) to achieve this as it
is more convenient. When selecting
page numbering and chapter numbering,
it is worth noting that the text options (for
example, ONE, TWO, THREE) are not
available in language versions apart
form English and American English.
When working on a chapter, remember
to perform a renumber chapter at regular
intervals to maintain the numbering in

As shown in the example here, small caps are of an equivalent size to the lower-
case letters of the font used and are used for such things as product names. The
small caps in the example were created by selecting text mode and then position-
ing the text cursor at the beginning of Lotus 1-2-3. Next, the shift key was pressed
and the cross bar cursor moved to the end of Lotus 1-2-3. The mouse button was
depressed, which resulted in the text being highlighted. It is also possible to drag
the cursor across the text in order to highlight it if this is preferable. With the
phrase ‘Lotus 1-2-3 highlighted, the option ‘Upper Case’ was selected from the
side bar window followed by the option ‘Small’; this resulted in the text being
changed to small capitals. The same was then done for the other product names
in the example. It is worth noting that the dBase example had to take into account
the fact that dBase starts with a lower-case letter and that this also needs to be in
the small mode to match up with the rest of the name.

A quick straw poll revealed that LOTUS 1-2-3
WORDSTAR, dBASE, and XER®X VENTURA PUBLISHER

were the best known packages in their respective areas.
¥

your chapters.

Frame menu A number of useful effects
can be created with the ruling lines op-
tions from the frame and paragraph
menus, and these are discussed below.
The Anchors and Captions option is
used in conjunction with the edit and
page menus to tie graphics to a par-
ticular piece of text. In this way, text can
refer to diagrams in a manner such as
‘see diagram below’, and the diagram
can be maintained by anchoring it to the
text and using the Frame re-anchor op-
tion in the pages menu.

Paragraph menu The Paragraph menu
is used for creating a number of effects
to enhance the appearance of your out-
put. The most obvious of these is the
special effect option which provides the
facility to produce bullets and large first
letters together with full positioning and
size control. When used in moderation
these can be quite dramatic. By using
the Assign Function Keys, paragraph tag
values can be assigned to the function
keys and used during the paragraph tag-
ging or text editing phase of document
preparation.

Graphics menu When using the
graphics menu use the ‘Save To' and
‘Load From' options for saving and res-
toring line and fill attributes.

Options menu Use the Options menu to
set up the various facilities Ventura
Publisher offers. For most uses turn on
the rulers as they are useful for position-
ing columns and frames. Graphics
should be turned off except when it is
essential 1o see the graphics. This will
considerably increase the speed at
which the screen is redrawn. Use the
Add/Remove Fonts option to reduce the
fonts loaded to those which you are
going to use, .

‘Good design means thzt you should
nly be usjng two or three typefaces in
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by deVere

MODEL N9 PS131

Light & durable
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steel wire,

Proudly Australian made (03) 6908955 or S dne (02 922 1566
Export Enquiries Welcome

FAX: (03) 690 2003

This one number gives you
access to value for money...
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Powermate 386

Now you have instant,
national, toll-free hotline access
to the award-winning range of
NEC Powermate colour PCs.
Value for money, they are
backed with the range of
customer support and
consultancy services for which
Microcomp is renowned. Leading
the NEC family is the
Powermate 1 with an 8MHz,
80286 processor and choice of
hard disk sizes. Then there’s the
Powermate 2 with increased
performance and storage
capacity. The newest release is
the Powermate 386, suitable for
the most demanding desktop
applications like CADICAM,
Desktop Publishing and others
that might require superior
performance. )

Don't just talk about value
for money. Call the NEC hotline
now!

Melbourne, Sydney, Adelaide,
Brisbane, Canberra, Perth.

Australia’s leading microcomputer company.
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“Can our computer do that?”

ctuall

.imply team new Xerox Ventura

‘Publisher 1.1 Software and the

Xerox 4045 Laser Printer with
your IBM or IBM Compatible
Computer and you’ll be able

to produce documents of an

!

unbeatable
—_ standard.
— -
~
' -
~

Dramatic Documents  * N

Now, with no experience in layout or design, you
can create documents so professional they ask to be
read.

With Xerox Ventura 1.1 Publisher and the Xerox
4045 Laser Printer, you can turn dull, typewritten
pages into the lively layouts you'd expect from a
professional design studio  without even leaving
your desk.

Choose effective typefaces, draw attention to
your text with illustrations, and add graphics more
convincing than any number of words. Each document
you produce gives you a more professional image on
paper and works harder for the results you want.

)

ou can produce great
loo ingdocumentson our B PC...

/Ygu just need the right software and the right printer

Professional Layouts

Perfect Printing

Even the most inexperienced user can create
professional looking documents.

Xerox Ventura 1.1 Publisher lets you combine
text and graphics from more than 500 popular word-
processing, spreadsheet, and graphics packages. It even
takes images from GEM, PC Paintbrush or scanners.

Choose a pre-set style sheet (the wide range puts
years of design experience at your finger tips), or create
your own style sheet. Enter your text and Xerox
Ventura 1.1 Publisher gives you a completely formatted
document displayed on your screen — exactly as it will
appear when you print it.

Adding graphics is also easy. Enter the graphic
and text automatically flows around. All hyphenation
and justification changes are made to fit the text and
graphics neatly together.

N

N

Faster Publishing

The great advantage of publishing your own
documents is speed. To publish today and not
tomorrow, you must be free of external suppliers and
their timings.

The speed with which Xerox Ventura 1.1
Publisher runs on the IBM AT has been described in
a review as “staggering” - load a 10 page document in
less than 20 seconds! Even on the IBM XT, Xerox
Ventura Publisher runs faster than most programs on
an IBM AT.

A SPECIAL OFFER TO
VENTURA OWNERS

L |

At Xerox,ensuring our existine customers can
always have the best is a priority.

So if you're already enjcyine the superior
publishing capabilities of Xerox Ventura you'lt be pleased
to know that for only $199 you'li be able to trade-up to the
new Ventura 11 Publisher with improved Keming,
Tracking, Letterspacing and Positioning control.

And if you purchased your Ventura Publisher
Software after April 5, when we announced the faunch of
Ventura 1.1, you'll be able to trade-up for only $99.

Easier Editing

Editing is also faster because Xerox Ventura 1.1
Publisher is document- rather than page-oriented. Pre-
formatted style sheets allow you to re-format your
entire document instantly.

Automatic page numbering, footnotes, and
section numbering make finding information
quieker and easier for the reader. Xerox
Ventura Publisher will also create
an automatic Table of Contents
as well as headers
and footers.

—

To achieve the highest quality, link Xerox Ventura
1.1 Publisher to its logical partner, the Xerox 4045
Laser Printer.

It provides the quality and speed essential to
produce the perfect document. Itisin fact four times
faster than most comparable printers. It will also merge
text with graphics and process up to 22 different
typefaces per page in a variety of sizes without
interrupting the print run. Link the 4045 Laser Printer
to Ventura for an even larger selection. And though
small in size, the 4045 Laser Printer will handle alarge
output of up to 10,000 pages per month with ease.

This versatile printer can connect to the majority
of hosts including mainframes, minis and micro
computers. It even doubles as a plain paper copier.

Want to know more?

To discover more about how Xerox Ventura 1.1
Publisher 2 the Xerox 4045 Laser Printer can give
you and your company a more professional image on
paper, ring now, toll free on (008) 251 422. In Sydney
ring 908 2411. Or simply cut out +he coupon and mail
it today.

F-==-=====-=-- i CILIE
I ROGER MORGAN c¢/o0 Rﬁrox
(Aust.) Ltd, FREEPOST (8)
PO. Box 349, Cremorne, N.SW. 2090

: YES I would like to know

more about Xerox Vemura 1.1
Publisher. Please rush me
further information on it’s
amazing deskiop publish-
ing capabilities.
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I
I
]
1
]
1
]
1
1
]
i like to know more about the
1 versatile Xerox 4045 Laser
. Printer.
]
-

84/4045/000488
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Companyr
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Address
Postcode:

Phone: X E ROX
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The use of different fonts for several of the examples here
shows what can be achieved with a littie thought as to how to
present information. The restriction on fonts is now changing,
and there are a number of products available which enable
the user to select the fonts he or she requires.

One of the most recent and interesting products on the
market is the Fontware Package for Ventura Publisher which
is available from Bitstream. This allows the user to select the
fonts he requires for his printer, together with matching
screen fonts for the screen he selects. Other products in this
line which | have recently seen are available from Softcraft
Inc, Weaver Graphics, The Laser Edge, and Graphic Dis-
plays.

Including graphics in your presentation is another way of
drawing attention to your document and two useful things are
screen images and clip art. Screen images are straightfor-
ward captures of what is on the screen and clip art is a col-
lection of images from other sources. With regard to screen
capture the most useful package | have so far come across is
Hotshot from Symsoft, which allows the capture of both

graphics and text screens. These can then be converted to
PCX format or EPSF format, both of which can be loaded into
Ventura Publisher. Other screen capture programs are avail-
able within many graphics programs and probably one of the
most useful with Ventura Publisher is that supplied with Halo
DPE from Media Cybernetics. With regard to clip art, the only
examples | have seen are from PC-Quick Art Inc which keeps
an extensive library.

Two further programs which have been specially designed
to work with Ventura Publisher are worthy of mention .
VP/Tabs and VP/Saddle are both written by the Laser Edge
and are designed to enhance the use of Ventura Publisher.
VP/Tabs is used as a pre-processor for Lotus spreadsheets
so that they can be loaded into Ventura Publisher and
processed correctly. This is done by replacing the spaces in-
serted by Lotus with tabs which can then be set up in Ventura
Publisher.

VP/Saddle is used to post process a PostScript file to
produce pages in various formats which are suitable for the
production of books and bookiets.

two or three sizes for your document.

This will reduce the size of the width
table and increase the memory available
for Ventura to perform other tasks.

Conclusion

Many useful and effective methods of
presenting text can be developed using
the facilities provided by Ventura
Publisher. These effects only need to be
created once and can then be used over
and over again in your documents simply
by tagging the text with the required tag.
Some of these effects are illustrated in the
boxes which accompany this article.
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Constructing traditional
architectural or engineering
models is time consuming and
costly.

AutoShade is an amazing
software program that offers
the graphic simulation of

|

i~ s
AutoCAD
physical 3D models by

enhancing the capabilities of
AutoCAD” with perspective,
shading and specular
reflection. AutoShade creates
a three dimensional rendering

so lifelike that it allows you to
see how a project looks,
beforeit's built either on
screen, on slide or even hard
copy!

AutoFlixt will further enhance
your presentation with an

¢ ’A‘:’
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AutoCAD with AutoShade
animation of your drawing.
This will allow you to
dynamically present your
AutoCAD drawings from any
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drawing.

Whether you're an architect,
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mechanical engineer,

AutoShade and AutoFlix will
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imagination, but your clients’

aswell.
AutoShade and AutoFlix are

from Autodesk, the makers of

AutoCAD.

For your nearest Authorised
AutoCAD Dealer, telephone
Autodesk Australia on
(03)4299888.
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From the depths of scientific mystery and a basic knowledge of
mathematics, weird and wonderful designs can be produced, from a
computer with graphical output. Barry Martin and Mike Mudge present a
kaleidoscope of patterns and figures.

‘Chaos’ is a respectable scientific dis-
cipline emerging in many areas, ranging
from turbuient flow through population
dynamics, heart cell dynamics and
neurological patterns to the study of
lasers. Any readers interested in the un-
derlying theory can refer to the publica-
tion, The Universality of Chaos, a collec-
tion of papers edited by Predrag
Cvitanovic and published by Adam Hilger
(1984). However, with no knowledge of
the theory and only a minimal knowledge
of basic mathematics, patterns and
designs of breathtaking beauty and in-
tricacy can be produced  all that is re-
quired is a microcomputer with graphical
output. Colour graphics, although not es-
sential, can be used to produce subtle ef-
fects and attractive designs.

The procedure is based on iterations of
ordinary real numbers. A starting point
(xo,yo) is chosen and then successive
points (x1,y1), (x2,y2), and so on, are
generated using some mathematical func-
tion. A digital computer plots the points so
quickly that it appears as if electronic
raindrops are falling onto the graphics
screen. Eventually, after a thousand or so
points have been plotted, a pattern begins
to emerge. Patterns can be varied by
changing the starting point or by changing
numerical parameters in the mathematical
function, thus giving infinite variety from
any one point generator.

Do not, however, get the impression
that the formulae have to be complicated
in order to produce exotic patterns. Very
simple formulae using, for example,

Fig 1

Fig2

Fig 3

/—'ig 4
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functions such as SGN(x) and
SQR(ABS)x)), which are available on all
micros, can yield exquisite designs as
can be seen from the detailed examples
which appear in this article.

Some patterns seem to build up in one
area of the screen for thousands of itera-
tions and then, suddenly, the whole
process jumps to another region and a
further segment of the pattern develops.
Obviously, some experimentation with
scaling is usually necessary to reveal the
full content of a given point generator. In-
creasing the magnification of an area sur-
rounding a particular point of a pattern will
reveal more of the microstructure of the
pattern and will probably produce a thing
of beauty in itself.

Colours may be used to enhance the
artistic appeal of the patterns, for ex-
ample, by assigning colour according to
how far the point being plotted is from
the origin of co-ordinates. Alternatively,
you can change colour according to the
number of iterations required to com-
pute the position of the point — for ex-
ample, vary the colour every 100 itera-
tions.

The techniques for developing the pat-
terns described in this article were in-
spired by the Mandelbrot sets presented
by Dr M Novak and Jack Weber in the
article ‘Fractal Sets’, APC, January
1987. Mandelbrot’s patterns emerge
from complex numbers (not easy things
for many people to manipulate on their
computers) and the seeds for the itera-
tive process are the points, infinite in
number, found in a region of the plane.
For every point on the screen a compli-
cated calculation needs to be done
many times over, and the computer
generation of a complete pattern may
take hours or even days, although
Weber does describe ways to reduce
this computation time.

Furthermore, to obtain detailed resolu-
tion of the final picture, high-powered
graphics facilities are required. The

40
50 MODE1

10 REM PROGRAM '"HOPALONG".
20 REM THIS GENERATES PATTERNS BY ITERATION FROM "HOPALONG".

’ ~
60 REM READ IN DATA: CONSTANTS P,Q,R, INITIAL POINT, CENTRE POSITION,
70 REM SCALE AND NUMBER OF ITERATIONS,

FOR I=1 TO N

240 X1=Y-SGN(X)*SQR(ABS(Q*X~R))
250 Y=P-X

260 X=XI

ICOUNT=TCOUNT+1

PRINT TAB(O,0);ICOUNT

300 USTHX+T*Y

310 V=-T*X+THY

PLOT 69,XC+XS*U, YC+YS#V
NEXT I

340 sToP

80 INPUT "CONSTANT P ",P

90 INPUT "CONSTANT Q ",Q

100 INPUT "CONSTANT R ",R

110 INPUT "X COORDINATE OF STARTING POINT "X
120 INPUT “Y COORDINATE OF STARTING POINT ",Y
130 INPUT "X COORDINATES OF CENTRE POINT ",XC
140 INPUT "Y COORDINATES OF CENTRE POINT ",YC
150 INPUT 'HORIZONTAL SCALE ",XS

160 INPUT "VERTICALkSCALE "LYS

170 INPUT “NUMBER OF ITERATIONS REQUIRED ",N

180 CLS

190 ICOUNT=0

200 T=1/SQR(2)

210

220 REM START ITERATION,

REM ROTATE PLOT THROUGH -45 DEGREES.

process described here, on the other
hand, uses only real numbers and the
pattern grows from only a single seed,
the starting point (xo,yo). The pattern
begins to appear after a minute or so of
computation, and exciting pictures can
be produced using nothing more
elaborate than the screen of portable TV
set.

Using such pattern-generating techni-
ques, it is possible to design your own
personalised wallpaper or textiles so that
no-one else in the world would be likely
to have the same pattern. Imagine going
into a shop, keying a couple of your own
secret numbers into a computer ter-
minal, and a computer-based automatic
‘pattern designer’ then produces rolls of

unique personalised wallpaper or even a
unique dress fabric.

However, to return to the ‘chaos’ of
reality upon which all of this is based,
before you all branch out into com-
puterised walipaper design, we will look at
a one-dimensional case (no pretty pic-
tures) which will illustrate how chaotic
phenomena rise from an ordered situa-
tion.

One-dimensional chaos

As an example we will look at the equa-
tion (known to mathematicians as the
logistic equation) (1) . . X+ 1= 4Cx, (1-
xy), wherer - 0,1,2 . .. successively. We
take a starting value xo anywhere be-

MSCO is the retail arm of ALLAN SALMON Pty. Ltd. We have been serving clients needs in
Analysis, Design, Programming and Installations from before MSDOS was born. From CPM
through Turbodos and now MSDOS. We sell solutions. We give service. We keep your Com-
pany efficient. We are bringing back the old fashioned approach to business and clients -
SERVICE - GOOD TECHNICAL ADVICE and the best products.

We are staffed by Programmers, System Analysts and Business Analysts. Just the type of
people needed to make the right decisions and we have been making them for 33 years.

(02) 654 1036.
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tween 0 and 1 and then compute x1, X2,
X3...

using equation (1).

A procedure such as this is called an
‘iterative scheme’ and the computation
of each successive x — value is called
an iteration. Before starting, however, we
must decide on a value for the constant
C, as the behaviour of the iterative
scheme is dependent on the constant
we choose. Firstly, C must lie between 0
and 1; this keeps the successive iterates
within the range zero to one. If C is less
than 0.25, the values of xr as r becomes
large, approach zero. If C lies between
0.25 and 0.75, the values of xr approach
1-1/4¢.

For C between 0.75 and 0.9, more in-
teresting features begin to emerge. For
example, where C - 0.76, x; alternately
approaches the two values of
0.589356083 . . . and 0.730591286 . . .
and, as larger values of C less than 0.9
(or, more accurately, 0.8925 . . .) are
chosen, x: simultaneously approaches
an increasing number of these ‘limit’
values, as shown in the box below.

C Number of ‘limit’ values

0.2 1
0.24 1
0.76 2
0.87 4
0.89 8
0.892

-

6

Limit values

The algebraic significance of this
phenomenon is well understood by the
mathematical pundits and is, indeed
quite predictable and orderly. However,
as C gets closer to the special value
0.8925 . . ., order ceases and chaos
takes over. The values of x; become dis-
tributed between 0 and 1 in a thoroughly
haphazard way, but order can return as
C is further increased towards unity. For
example, if you try xo = 0.96, you should
find that just three points are visited.

All the various features described
above can be displayed using the
program ‘CHAOSMW'. This first draws
the parabola having equation (2) y=
4Cx(1-x), together with the straight line
having equation (3) y - x. It then carries
out the iterative process which is il-
lustrated in Fig 1 where, in this case, C -
0.8 and xo=0.3.

To help you centre and scale the plots
on your own monitor, it will be useful to
know that on a screen of 1280 x 1024
pixels, xo 200, yo = 100, xs - 900 and
ys 900 gives a good picture.

Fig 5

Fig 6

Two-dimensional chaos

The two-dimensional mappings which
we will consider are of the form (4) xr +
1= (X + ¥}, Yr +1= A - X, where A is a
numerical constant, r - 0,1,2 . . . succes-
sively and starting values (xo, yo) are to
be specified, and f(X,Y) is a non-linear
function of the ordered pair (x,y).
Readers have the opportunity to inves-
tigate the consequences of replacing yr
+1- A - x by yr +1+ g(xr + yr), @ second
non-linear function. Brief experimenta-
tion within this area, however, suggests
that the resulting patterns may be over-
elaborate with a consequent loss of aes-
thetic appeal.

The first family of mappings to be con-
sidered is (5) Xy +1 - yr - sin(Xy), yr + 1=
A-x, wherer= 0,1,2 ... successively
with starting values of (0,0). The neces-
sary program ‘AXHEADS’, is listed else-
where in this article.

It seems that if A= n = 3.1415026 . .
., this program displays a repetition of
the four points (0,0), (O,x), (x,x) and
(r,0). This phenomenon is somewhat
analogous to the predictable and order-
ly behaviour previously described for
the one-dimensional mapping equation
(1) when the constant C is less than
0.87 . . . We are not, therefore,
surprised by the approximation to four-
fold symmetry that results from choos-

10 REM PROGRAM '"AXHEADS".
30 REM WITH AXEHEAD LIKE FORMS.

60 MODEIL

20 REM THIS GENERATES ITERATES WHICH "TILE" THE PLANE

X1=Y-SIN(X)

REM READ IN DATA: CONSTANT A, INITIAL POINT, “CENTRE” POSITION,
REM SCALE AND NUMBER OF ITERATIONS.
INPUT "CONSTANT A ",A
INPUT "X COORDINATE OF STARTING POINT ",X
INPUT "Y COORDINATE OF STARTING POINT ",Y
INPUT "X COORDINATES OF CENTRE POINT '",XC
INPUT 'Y COORDINATES OF CENTRE POINT ",YC
INPUT "HORIZONTAL SCALE " XS
INPUT "VERTICAL SCALE ",YS
INPUT "NUMBER OF ITERATIONS REQUIRED ",N
CLs
ICOUNT=0
T=1/SQR(2)

REM START ITERATION.
FOR I=1 TO N

Y=A-X

X=X1

ICOUNT=ICOUNT+1

PRINT TAB(0,0); ICOUNT

REM ROTATE PLOT THROUGH —45 DEGREES.
U=T*X+T*Y

==T*X+T*Y

PLOT 69,XC+XS*U,YC+YS*V

NEXT I

STOP
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10 REM PROGRAM ""CHAOSMW''.

30 REM X(N+1)=4*C*X(N)*(1-X(N)).

70 MODE!

90 INPUT 'CONSTANT 0<cC<1 ",C

180 CLS

190 PRINT TAB(0,0)

200 PRINT TAB(4,31) "o"
210 PRINT TAB(0,0)

220 PRINT TAB(34,31) "1I"
230 PRINT TAB(0,0)

240 PRINT "c=";C

250 PRINT "X(0)=";STARTX
260 PLOT 4,X0,Y0

270 PLOT 5,X0+XS,Y0

280 PLOT 4,X0,Y0

290 PLOT 5,X0,YS

300 PLOT 4,X0,Y0

310 PLOT 5,X0+XS,Y0+YS
320 X=0.0

330 SCALE=1/¥S

340 FOR I=1 TO YS

350 X=I*SCALE

370 NEXT I

390 M=0

400 X=STARTX

410 PLOT 4,X0+STARTX*XS, YO
420 GCOL 0,1

REM START ITERATION.
440 Y=4*X*C*(1-X)

470 FOR N=0 TO 400

480 NEXT

490 PLOT 5,X0+X*XS, YO+YS*Y
500 PLOT 5,X0+Y*XS,Y0+Y*YS
510 X=Y

520 M=M+1

540 IF M<50 THEN GOTO 560
550 GCOL 0,2

560 IF M=MAXIT THEN STOP
570 GDTO 440

360 PLOT 69,X0+X*XS, YO+YS*4*X*C*(1-X)

20 REM THIS PROGRAM DISPLAYS SUCCESIVE ITERATES OF THE LOGISTIC EQUATION

40 REM TO START IT ASKS FOR A VALUE OF C BETWEEN O AND !
50 REM AND FOR AN INITIAL VALUE OF X BETWEEN O AND 1.
60 REM THIS PROGRAM WAS WRITTEN BY MATTHEW WELLS.

1986.

100 INPUT "STARTING VALUE O<STARTX<1 ", STARTX
110 INPUT "MAXIMUM NUMBER OF ITERATIONS " ,MAXIT
120 INPUT "X COORDINATE OF ORIGIN ",XO

130 INPUT "Y COORDINATE OF ORIGIN ",YO

140 INPUT "LENGTH IN PIXELS OF X-AXIS ", XS

150 INPUT "LENGTH IN PIXELS OF Y-AXIS ",YS

170 REM DRAW AXES AND THE PARABOLA 4*C*X*(1-X).

REM PAUSE TO SEE DEVELOPMENT OF PLOT.

530 REM INTRODUCE COLOUR CHANGE AFTER 50 ITERATIONS.

tin, The Mathematical Gazette, volume
70, number 452, June 1986, pages 140-
142, for a range of values of P.

The general investigation of the point
generator, equation (6) , may be carried
out using the program ‘HOPALONG’ (the
name was coined by AK Dewdney who
writes on Computer Recreations in
Scientific American magazine) for which
specimen output is provided in the form
of Figs 5 and 6.

History

This approach to pattern generation
has been inspired by the analysis of the
so-called Hénon Attractor defined by
(7 X + 1= 1+ yr - axr, yr + 1 = bx,
where a and b are numerical constants,
r - 0,1,2 ... successively and starting
values (xo,yo) are to be specified (see,
for example, M Hénon, Communica-
tions in Mathematical Physics, volume
50, pages 69-77, 1976). The chaotic
situation resulting when a-1.4 and b ~
0.3 is displayed through four stages of
magnification using up to 5 x10” points
with starting values (0,0). The black-on-
white pictures presented have no artis-
tic merit, but did prompt considerable
mathematical investigations resulting in
part from their apparent ‘ultimate’
simplicity.

Such advantages seem unlikely in rela-
tion to the point generators (5) and (6)
featured here, although some mathe-
maticians are optimistic. Readers are
encouraged to experiment with alterna-
tive forms of (4) — that is, to develop
new designs rather than to seek underly-
ing advances in the rather difficult math-
ematical theory.

Refer to the program listing ‘Fast Basic
Chaos’ in the Programming Supplement
accompanying this issue of APC for
another example of this type.

ing a value for A which is sufficiently
close to n (see Fig 2 referring to A -
3.1421),

20,000+ points have been plotted and
the colour changed every 50 iterations.
However, the results associated with the
value A - 3.15 and using different num-
bers of iterations are displayed in Figs 3
and 4. These piclures display some of
the infinite variety associated with the
point-generator equation (5), as dis-
cussed in the introduction.

Scaling with A - 3.12, and initial point
(0,0) on the screen mentioned above, is
reasonable with x¢ = 600, yc = 550, xs =
10and ys ~ 10.

A second family of mappings to be
considered is (6) xr + 1 - yr- sign(x;) x
Qxr- R, yr + 1=P - x, where P, Q and
R are numerical constants, r=0,1,2 . ..
successively and starting values (xo,yo)
are to be specified.

The case when x0 =0, yo=0, R=0
and Q = 1 has been discussed by Mar-
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dBXL the Diamond

Release $CALL
The DBASE It Plus "Supercione”.
More features and is FASTER than
DBASE 3 PLUS. Upgrade to version
1.2

NETWORKER PLUS $CALL
Networker Plus implements record
and file locking for dBXL and Quicksil-
ver. Send/receive screen dumps and
messages from users on the network.
Interactive "talk” mode with other
users. Execute or schedule an .EXE,
.COM, .BAT to run on any other
workstation in the network.

QUALIGRAPH $CALL
Qualigraph is a software tool that
provides a set of tools for document-
ing. describing software quality control
and metrics. and test preparation in
management. development. and main-
tenance phases of the software life,

QUICKSILVER the Diamond

Release $CALL
Compiler for DBASE 3 Plus and dBXL
code. NEW Quicksilver version 1.2.
Upgrade now.

dBASE SUPERPOWER

SEE US AT THE PC '88 SHOW - BOOTH 540

PLINK86 PLUS
Overlaylinker

DOCUMENTOR $375
Document all your DBASE code.
Generate tree diagrams, hierarchy
charts. Document DBF files, cross-

$CALL

reference fields. variables. macros
and much more.

Ul PROGRAMMER $375
An advanced. yet easy to use.

DBASE CODE GENERATOR.
Generate Menus, Windows and com-
plete applications.

dBCOMPILER $500
The first frue compiler for DBASE |l
Substantiaf speed improvements and
new features cycle. Languages
analysed: C, Cobol, DBASES, Fortran,
Pascal, PL/L. PDL. PLM86. Running
on PCDOS. UNIX, VAX VMS, IBM
VM/CMS and MVS. PLM 86 and
DBASE Il

dBCHART $195
Present data from DBASE 2 and 3
files as graphical charts of various for-
mats.

Available direct or call for your nearest authorised DEALER.
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OFFICIAL AUSTRALIAN DISTRIBUTOR
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Milsons Point NSW 2061
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PC-30 Analog to Digital & Digital to Analog Converter

eSupporting Software
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ENGINEERING CARDS ALSO
® IMAGE PROCESSING SYSTEMS
® ENGINEERING AND SCIENTIFIC SOFTWARE

BOSTON TECHNOLOGY

24 Programmable 1/O Lines

[$651 excl. tax]

If you prepare quotes, you need

ster rice

The FAST way to prepare quotes, invoices, and price lists
on your PC/Compatible.
Features: ® Unlimited items
® 2 costs, 3 prices on each item
® On the spot price adjustment
® Flexible Sales Tax calculation
® Display gross margin for each quote
® Output to printer, screen or ASCI| text file
® Printer Control module built-in.

All this and more for

$129.95.......

(add $8.50 for express delivery anwhere in Australia).
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The butt of the joke

Title: Leisure Suit Larry in The Land
of the Lounge Lizards

Computer: Atari ST; IBM PC; Amiga
Supplier: Ozisoft

Format: Disk

Price $59.95

Leisure Suit Larry in the Land of the
Lounge Lizards is a picaresque tale
about a rather seedy chap who
scours the less glamorous clubs and
bars of Lost Wages for a girl who
will submit to his, er ... charm. Larry
has just turned 40 and has never
been ‘kissed’, for want of a better
word. Tonight could be the night,
however, when his dreams finally
come true. Then again, tonight could
also be the night when he gets
knocked down by a speeding car, or
mugged and beaten up by an irate
taxi driver, or urinated on by an
errant hound or even crippled with
some unspeakable disease.

Before anyone starts ranting about
the corruption of the country’s youth,
it should be noted that Leisure Suit
Larry is aimed specifically at adults.
A printed warning, albeit one of
almost microscopic proportions, on
the outer packaging informs people
that the game contains ‘adult subject
matter’ and that ‘parental guidance is
suggested’.

After this first rather weak line of
defence comes a series of ’adult’-
oriented questions which must be
answered before the computer will
load the game proper. If you do not
answer the requisite number of ques-
tions correctly, the program crashes
and you have to re-boot the disk.

Larry Laffer is the hero of this
rather wild 3-D animated adventure
from the creators of the King’'s Quest
series, and also the character you
play. Despite his pretensions to
being cool and irresistible to the
opposite sex, Larry is actually a bit of
a bozo.

He is the kind of character who
goes to discos alone, dresses in a

She is a knockout! But that
air of pistols slung around
er hips brinas a sense of

forebodina to vour gut

white suit like that worn by John Tra-
volta in Saturday Night Fever, and
reeks of after-shave. Apart from
hovering round the edge of the
dance floor leering at the ladies, he
can usually be found carelessly lean-
ing against the bar, sipping a 'Long-
Slow Screw Against The Wall’ cock-
tail or a Malibu and pineapple. Larry
is the kind of guy, in other words,
that female contestants on Blind Date
have nightmares about choosing, or,
equally bad, being chosen by. But
whatever one may think of Larry, he
is unfortunately the hero of the
game, so | suppose we must sym-
pathise with his plight.

The game opens with Larry stand-
ing outside the door of what the
proprietors laughingly call a hotel,
but is really a brothel. Inside, Larry
can buy a drink at the bar, talk to a
drunk, and do what you would nor-
mally expect to do at such a place.
Getting into the hotel is easy, but
unless Larry has a ‘mate’ with him,
he will not survive long after his little
rendezvous with the lady of the
house. Those who go in, rarely come
out.

The escapades of our would-be
Don Juan are shown in colourful,
fully-animated graphics, similar in
style to those in Sierra’s other 3-D
adventures. Before you get too wor-
ried, though (or over-excited, de-
pending on your temperament), the
graphics, on the whole, are simple
and lack detail. Larry, like the hero in
King’s Quest 1, can be made to walk
around the screen using the numeric

How low can you go? If hanging around seedy clubs is your thing,
Activision has the game for you. It’s almost as much fun — and a lot safer.
Steven Applebaum looks at the best of this month’s games.

T

keypad. {if anyone is wondering, ac-
tions of a lubricious nature are con-
troiled by the computer.)

Although Larry can get to most
locations on foot, there are times
when he has to take a taxi. This, as
far as | am concerned, makes for one
of the game’'s most inventive
screens. Once Larry has climbed into
the rear seat of a cab, the display
changes to a view from behind the
vehicle. Looking through the rear
window, you can see the back of Lar-
ry’s head, the driver, and the oncom-
ing buildings as they rush by on
either side.

If Larry happens to be carrying a
bottle of liquor in his pocket, the
driver snatches it from him and
knocks its contents back in a single
blast. Consequently, he swerves the
car from side to side and eventually
crashes it. The effect is amusing and
a little hair-raising.

A feature that Leisure Suit Larry
has which other games of its genre
do not are facial close-ups. When
Larry meets a girl, typing ‘Look At. ..’
reveals a close-up of her face, com-
plete with batting eyelashes and
pouting lips. Depending on the chat-
up line you use, she either smiles or
frowns.

Taxi rides, drinks, discos, girls, ali
require money; and, in a town called
Lost Wages, nothing comes cheap.
When your finances begin to dry up,
the only way to replenish them is to
go to the town’s casino and play
blackjack or the slots ({fruit
machines). These, too, are shown in
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Princeton’s Monitor Product Line

Princeton Graphic Systems. Leading the way with a growing family of quality high
resolution monitors, scanners and accessories.

Princeton sets the pace with a full line of quality displays.
With the HX-12, we delivered a high resolution color monitor
for the IBM PC before IBM. It's been voted the Number One
color monitor in the world three years in a row.

Our HX-12E was the first IBM-compatible EGA monitor. This
multisynchronous monitor automatically adjusts to most EGA
and CGA (Color Graphics Adaptor) boards.

Princeton continues to set the pace with the LM-300, a true
WYSIWYG (“What You See is What You Get") monitor that
displays an 8" x 11" page exactly the way it'll be printed-
perfect for desktop publishing, CAD/CAM/CAE type
applications. .

Our LS-300 is a compact, versatile image scanner that
scans images for on-screen editing, printing, archiving, or
data transmission. With an available OCR package, users can
read in text for use with most popular word processing
programs.

Rounding out the line are the multisynchronous MAX-12, a
high resolution amber monitor that automatically adjusts
between monochrome and color cards, and the SR-12 a super
high resolution color monitor with 400 vertical lines of

resolution.

«

ULTRASYNC

Ultrasync is ergonomically
designed, with a black matrix
tube, a non-glare etched screen
with dark tinted glass, a built-in
tilt and swivel base, and a color
switch for text processing. It has
the widest available
autosynchronous
horizontal/vertical scan
frequency range for compatibility
with all IBM PC/XT/AT and PS/2
Systems, as well as the Apple
Machintosh Il. The exceptionally
fine dot pitch {.28mm) produces
an image of unequailed clarity, in
bright, vivid colors.

CAT
12" Diagonal high resolution
.28mm dot pitch

Resolutlon
Horizontal: 800 pixels
Vertical: 600 lines

Display coiors
Infinite color palette in anaiog
mode: 8, 16 or 64 colors in
TTL mode

Characters
2000 Characters
(80 characters x 25 lines

Tae |

HX-12E

The first IBM-compatible
multisynchronous RGB color
monitor to support the Enhanced
Graphics Adaptor standard.
Automatically switched between
EGA and CGA modes. The HX-12E
builds on the award winning
features of the HX-12. Features a
.28mm dot pitch for sharp, crisp
text and graphics.

CAT
12" Diagonal, 90 Degree,
In-Line Gun,
.28mm Dot Pitch Black Matrix

ube,
Tinted Non-Glare Etched Screen

Resolution
640 pixeis x 350 lines at21.8KHz
(Non-interlaced
640 pixels x 2
{Non-interlaced)
(770 x 350 max in 215mm x
160mm area at 21.8 KHz)

Display Colors

64 colors at 21.8 KHz

16 colors at 15.7 KHz
Characters

2000 Characters

(80 Characters by 25 Rows)

lines at 15.7 KHz

Designed with your needs in mind

Sharp, crisp text and colorful graphics. Princeton monitors use a
fine dot pitch for higher resolutions and brighter, crisper
screen images that are easy to read.

Improved productivity. Princeton monitors use non-interlaced
technology and high video bandwidths. The flickerless text
and graphics lets you avoid fatigue and be more productive.
Designed for comfort. Non-glare screens help you curb eye
strain for more pleasurable viewing. Controls for on/off,
brightness, and contrast, are placed up front where you can
easily reach them.

Princeton. The best choice

Quality. From design to manufacturing, we adhere to the
highest quality standards to ensure that all Princeton
products meet your demanding applications.

Value. Every Princeton product has a price/ performance ratio
that can’t be beat.

Compatibility: Fully compatible with IBM and other popular
personal computers, our products easily integrate into your
system.

Dependability. Quality and compatibility mean you can count
on Princeton day in day out.

MAX-12

The first high resolution
multisynchronous amber o
manochrome monitor that allows
you to display 15 shades of
amber when used with most color
cards. Features dynamic focusing
circuitry for sharp, clear text and
graphics. Can also be used with
most monochrome cards.

C!

LM-300

The first true “What You See is
What You Get" (WYSIWYG)
monitor for your IBM XT/AT or
compatible features a portrait
mounted 15" screen to display
full pages. Super high resolution

RT
12" Diagonal, 90 Degree,
Non-Glare Screen

of 1200 x 1664. Four levels of
Ham"(}ﬂ Mode 2 gray are teamed with 150 dpi
(H) 720 pixels 640 pixels performance for halftone
(V) 350 fines 240 [ines duplicaion and 300 dpi emulation,
(900 x 350 max in The LM-300 together with the
210mm x 158mm Laserpa.g.e.dlspllay adaptor offers
area at 18.4 KHz) compatibility with Aldus
PageMaker, Ventura Publisher,
Display Colors Lotus 123 {graphics) and most
15 Shades of Amber popular desktop publishing
Characters software.
2000 Characters CRT

15" Degree Portrait Mounted
Resolutlon

1200 (H) x 1664 (V)
Display Colors

4 Shades of Gray
Characters

N/A

(80 Characters by 25 Rows)

P) INCETON' Intelligent Systems Australia

‘erapurc systems (03) 543 7988 (02) 436 0422




close-up. The blackjack sequence
looks and plays as good as any card
program on the market. The ani-
mated fruit machine is aiso excellent,
though you should avoid it unless
you can afford to lose the odd dollar.

Leisure Suit Larry in the Land of

the Lounge Lizards is a great fun
game. That said, however, its treat-
ment of women is rather dubious —
for the most part they are portrayed
as sex objects and nothing else. One
comment | find particularly distaste-
ful is one made by a character who,

giving Larry a knife, tells him he
might need it because there ‘are
some kinky girls in this town’.

In the game’s defence, it is the
women who are the real heroes, not
Larry. Although seemingly the vic-
tims, they outwit him every time.

Killing time

Title: Trust & Betrayal: The Legacy of
Siboot

Computer: Macintosh

Supplier: ISD

Format: Disk

Price: Not fixed at press time

Chris Crawford’s work is nothing if
not original. His previous venture,
the controversial Balance of Power,
was an intelligent and thought-
provoking blend of politics and milit-
ary strategy based on contemporary
world fear of nuclear war. Trust &
Betrayal is far removed from that
concept, but it is equally controver-
sial since it portrays, as a virtue,
man’s ability to betray his ‘friends’.

However, to make the whole thing
more palatable, Crawford has dis-
sociated the game’s action from our
everyday experience by locating it in
an alien environment, inhabited by
grotesque creatures which look like
exiles from Alice in Wonderland.

The scene, then, is Kira, a moon of
the planet Lamina. Kira is a spiritual
centre, inhabited by creatures who
communicate telepathically. The
moon'’s spiritual leader, known as the
Shepard, has died, and a new leader
must be appointed before Kiran soci-
ety falls into chaos.

Seven acolytes, of which you play
one, are in line for the Shepardship.
To be admitted to the office, an aco-
lyte must have mastered to perfec-
tion the art of telepathy. But, as
usual, there is a catch: there are
three forms of telepathy, each of
which is made up of eight 'auras’.
Perfection is achieved only when all
eight auras of each category of tele-
pathy have been collected.

In play, Trust & Betrayal is unique.
Like most Macintosh games it uses
icons, but in a way that has, as far as
| know, never been tried before.
When play begins, the screen is di-
vided into five sections comprising
four rectangular windows, and a ver-
tical strip which runs down the full
length of the left-hand side of the
screen. A menu bar, more of which
later, is situated above the main
playing area.

The above-mentioned strip is a
menu which constantly changes to
indicate, by way of small icons, the
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two icons in the menu. One shows a
walking figure, and the other the
rather incongruous symbol of a gun
pointing at a watch: the former
means ‘go to’ and the latter ‘kill
time’, or wait.

Although there are a great many
such icons in the game, several of
which are very similar, you don’t
have to refer constantly to the manu-
al to find out what each one does.

The 'go to’ icon enables you to
walk to your own house or that of
any one of the other six acolytes. If
you reach a house which is occupied,
you may ask to be let in. Once in-
side, you can strike up a conversa-
tion with the creature whose house it
is.

Dialogue with other characters is
important, as it is the means by
which you discover the telepathy
levels of other acclytes. To be suc-
cessful you must be diplomatic, or
you will find characters reluctant to
pass on information.

Communication with your fellow
acolytes is simple, as, like everything
else in the game, it is enabled
through icons. The way you express
yourself is extremely important.
Some people like to be spoken to
nicely, while others will yield in-
formation only after being
threatened. It is important that you
weigh up the character you wisi to
talk to and modify your speech
accordingly.

The way you greet someone is cru-
cial, as first impressions can have a
profound effect on the way a charac-
ter responds to your request for in-
formation. Trust & Betrayal contains
seven :ons simply for modifying a
grecting. With these, you can greet a

not very geod You wouhl think that
B trying, they veu have figured out hew

m to be able {0 6o 2 decent Job wilh
mpr omise that vas vorked st many

t e cook of each species on duty at afl

ave solved the problem, but in practioe the

sivisions of labor akmast ahway TequIred Same CroSS-Shecies cooking

You chosse some butterad vegetables becauss that 1 2 dish that

alnost averybody Tkes and sa i probably preparod wall {you hope)

The ralls look pretty good taday, 50 you have one of those,

o0 With your food s your tray, ysu 39t out te Jook far & table.

Trer. | Newt)
fone| :pige Fage!

R k f you may }oin Gardbore.

Moue to sit ut enother tobie in the reom.

Sit down ot Gardbore's table and inltiale n pirasant convarsniion.

character warmly, nicely, sincerely,
coolly, threateningly, haughtily or
formally.

It is usually possible to see how

well you are doing by the expression
on a face that appears near the bot-
tom of the screen. Clicking on the
face gives a short, detailed descrip-
tion of the character’'s feelings to-
wards you; whether it is suspicious,
flattered or angry.
When night comes, you must select
a character to fight for a prize of aura
units. Clicking on the 'Characters’ op-
tion in the menu bar along the top of
the display gives a full run-down of
the acolytes’ individual aura counts.
This gives you a chance to select the
character who has the units you
need.

To fight, you click on an adversary
and then on the type of aura you
intend to use as your ‘weapon’.
Which one you choose depends on
the type of aura you want from the
acolyte. Each aura has a different
strength ratio and it is important that
you choose the right one, as a defeat
means losing whatever aura unit it
was that you chose to fight with.

Trust & Betrayal is wonderfully
whimsical. it is one of those games
that is very simple to play but so
strategically complex that it is in-
furiatingly difficult to win.
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Due to space restrictions in this
issue, TJ's is shorter than normal
and is an ‘all IBM’ edition.

The response to this column has
been overwhelming since its re-intro-
duction last year. To clear the back
log of dozens of excellent tips for a
huge variety of machines, the May
edition of APC will feature a double-
sized TJ's Workshop. In the mean-
time, keep tipping!

Audible virtual RAMdisk

Just as physical disk drives give audible
and visual indicators when in use, the

APC’s monthly pot-pourri of hardware and
software productivity tips. APC will pay
between $100 and $200 for each tip published.
Write to TJ’s Workshop, APC, 124 Castlereagh
Street, Sydney 2000.

disk when you think it's making a per-
manent copy — PS.

One-key ScrollLock

Having to use two keys, Ctrl and Num-
Lock (or Ctrl and S), to pause scrolling
screen output, and then a third key to
resume scrolling, is awkward. Using the
MORE filter, when applicable, is not
much better.

The resident NOSCROLL.COM
program, created by assembling the
NOSCROLL.ASM listing in Fig 2 or run-
ning the NOSCROLL.BAS program in
Fig 3, will alternately pause and restart
scrolling when the ScrollLock key is
pressed.

NOSCROLL works by servicing
keyboard interrupt 9. When it sees that
ScrollLock has been pressed, it sets a
flag, enables interrupts, then waits until
the flag is cleared after another press of
the ScrollLock key. Since the routine
waits with interrupts enabled, all
hardware interrupts will continue to be
serviced, including the keyboard inter-
rupt. Normal keystrokes will continue to
be placed in the keystroke buffer;
however, they will not be echoed until
screen output is resumed.

W Hood

One-handed operation is indeed far bet-
ter, but as with other programs like
these that fool with INT 9, don't use it

when SideKick is installed — PS.

following patch to the DOS 3.x » N VDISK.SYS
VDISK.SYS will turn on the PC's inter- L
nal speaker at each read/write of any E 223 E8 08 82 ;CALL @42E Turn on speaker at entry of I/0 INOUT
Mdi E 226 98 ; NOP and make sure that I/0 is within the
\F}SlsingYCéeatled by the DOS E 227 98 ; NOP the VDISK sector boundaries
. uti 'ty- . o E 23B EY 0B 02 : IMP 8449 Turn Ooff if I/0 not in sector boundrs
Type in the VDISK.SCR script file in E 2¢9 EY 83 01 ; TMP B44F Turn off speaker if all sectors xfrd
Fig1 using apure—ASCIlword proces- E z;é I-;: EQ 82 ;.;MP 8454 Turn off speaker at exit from INOUT
;s PUSH AX TURN ON SPEAKER Save AX
sor or EDLIN O.r the DOS COPY CON E 42F B B6 i MOV AL, B6 Timer chip control word
command. Omit the semicolons and the E 431 E6 43 ;OUT 43,AL send to timer
comments after them! Be sure to hit the E 433 B8 98 BA s MOV AX,0AS8 Frequency 2712 (440 Hz) Concert A
Enter key after each line, especially the : :gg Ef\ g 323 :i':; output least significant byte lsb
last one W|th_th_e Q. Then mak? sure E 43A E6 42 ;OUT 42,AL output most significant byte msb
VDISK.SYS is in the current directory or E 43C E4 61 JIN AL, 61 Get speaker/timer value
adirectory in your path, and type E 43E BC 03 ; OR AL, 83 Turn on timer & speaker
E 440 E6 61 ; OUT 61,AL Set timer chip
E 442 58 ; POP AX Restore AX
DEBUG < VDISK.SCR E 443 2E ;Cs:
E 444 8B PE 53 00 1 MOV CX,[6853) Get total sector count
. rati f , E 448 c3 ;RET
NOYQ 'Ehe dL%l (a:tlon OrttAhZPC Sd h E 449 B8 88 80 ; MOV AX,8088 Indicate "Sector not found" error.
equ»vaentp once epends on the E 44C EB 89 ; JMP 0457
length of time between a call to turn on E 44E 98 ;NOP
the speaker and a call to turn off the E jgf zg gi e 92 3‘2127
speaker. Short data transfers will make © 454 88 2 oy epEl oo back to transfer some sectors
a click on the speaker and long trans- E 456 FB ;STI
fers will make a beep because the E 457 E4 61 ; IN- AL, 61 TURN OFF SPEAKER Get timer value
K E 459 24 FC 3 AND AL,FC Turn off apeaker & timer
sound is on Ionggr. The two calls are E 458 £6 61 ouT 61, AL set timer chip
useful for debugging; placed around E 45D C3 i RET
suspect code, they will tell whether the W
code is working or looping. Q
B Chuong

The boops and beeps this makes also
tell you when DOS is sniffing through
your RAMdisk. It's often very helpful to
know when DOS is loading something
from your RAMdisk rather than your
physical disks — and it can save you
lots of anguish if DOS writes to a virtual

Fig 1 DEBUG VDISK.SCR to modify DOS 3.x VDISK.SYS so that it makes sounds
when DOS writes to or reads from it. Type in the script using a pure-ASCIl word
processor or EDLIN or the DOS COPY CON command. Omit the semicolons and
the comments after them! Be sure to hit the Enter key after each line, especially the
last one with the Q. Then make sure VDISK.SYS is handy and type DEBUG <
VDISK.SCR
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_ Avoiding printer errors
iProgram sets up a resident keyboard interrupt routine. If scrolliock RO . .
;;:egzzzs:da?he ;outé:g;;i;ltgo into a ;lalt loop until the key is Afrequent source of irritation is to begln
;pres in. Use . at. it
code seg g seqment o convert from EXE to COM format prlntlng a repon or Fiocument, only to
2esume  cs code seg, dsinothing discover that the printer is not ready.
start; A sotu One solution is to test the printer before
e ’ ftempti d anyth T
attempting to send anything to it. This
old vector dd ? swh ld inte i . : H H
T & : Ferorl frag rupe vector 1o saved can easily be accomplished by using
message db 'NOSCROLL installed, by william G. Hood (C) 1987 PC Magazine',13,10, § the QuickBASIC INT86 routine to ac-
key int: push ax ;start of keyboard interrupt routine. Ce‘SS the BIOS SerViCG that repons the
push ds prlnter status.
. iread key’s scan code from port A | :
in al,66h ;?f 8255 peripheral interface chip. . nterrlupt &H17 can be Ca“ed SpeCIfy'
cmp al,d6h 1if key is not "Scroll Lock” ing which printer to test, and the status
jne normalkey ;then let BIOS process it, : : H
telse if koy is "Scroll Lock® then.. will then be returned as a bit-coded in-
mov ax, e . i
mov ds,ax ;check keyboard status byte at 417h. teger Word' Only three Of the b|tS are.lm
r..est byte ptr ds:{417h],4 ;if ctrl key is depressed Ponam: and they can be eXtraCted Wlth
jnz hreakkey ,’le\t:r;let BIOS handle ctrl-Break, AND and XOR, aS. shown in the ex-
xor csinoreroll, b ;toggle noscroll flag. ample program (Flg 4)
in al,61h ;jread port B of 8255 peripheral interface. lnterrupt &H17 U.SGS' the numbe.r 2 n
mov ah,al the AH register to indicate the printer
or al,80h jturn on bit 7 of port B 1
out 61h,al :to send acknowledge to keyboard. test Se.rVICe’ and a n.umbe.r betwee.n 0
mov al,ah ;restore old port B valte. and 2 in DX tells which prlnt (1'3) is to
out 61h,al 1 i
out o1 en ;olgrial ond of interrupt to be tested_. The pnnter' statu.s is thep
out 20h,al 18259 ha;dware interrupt controller. returned in AX and will tell if the prlnter
sti ienable interrupts. is turned off, not selected, or out of
wait: test csinoscroll,l  ;if noscroll flag is set then paper.
jnz wait ;jwait until another interrupt clears flag. LMCIntyre . ' ' '
pop ds This will tell if the printer is available
pop ax H it i i
iret ;return from interrupt. On?/ at the ttlme Whtin tlt 1S Ca”sd,.lt does
not prevent errors that occur aurin,
breakkey: mov cs:noscroll, @ :clear noscroll flag if ctrl-Break. r'n{?'n Nonethel it tch 9 t
normalkey: pop ds ;1f key is to be processed by BrOS pri 'I g. n eiess, it caiches mos
PR X jthen ‘ obvious errors and could always be
jmp cs:old_vector ;jmp indirect to where old ve:stor points. Ca”ed /mmedlately before print/ng each
;z}tne followingvcode setgsgghthe TSR inter;:gtjr:uzine.t Ld int 1o . line. OfCOUI'SG, On Error will also
up: mo ax, Y ! s : :
p o o e nt ko get ofd in vecter prevent printer errors from causing a
mov word ptr old vector,bx ;save old vector returned in es:bx program to CraSh, but many people
mov word ptr old_vector+2,es D k O E b :
mov dx, offset key int jput new vector in ds:dx dontll e to use On Error because it
T:Z :s;;‘zsnh yuse DOS int to set new int #9 vector. makesaprogram /argerands/ower—_
mov dx, offset message juse DOS int to print message.
mov ah,9
int 21h H H
mov dx, offset setup+l ;point to end of interrupt routins Br’ng’ng ANSI tO Turbo
int 27h jterminate, leave int routine resident P I
asca
code seg ends )
end start You can’t normally issue command
strings to ANSI.SYS from Turbo Pascal.
o That's because Turbo has its own out-
Fig 2 NOSCROLL.ASM listing to create NOSCROLL.COM put routines that don’t go through DOS
Standard Output (StdOut). You can use

Turn Your PC Into A Cash Register!

With TRADER PC REGISTER software your IBM PC/XT/AT, or compatible, using MS-
DOS, becomes a full featured cash register having 31 user programmable functions - un-

limited PLU’s  receipt and/or full invoice - UPC scanning - and mixed tendering. Tr——
The PC REGISTER software gives the user complete cash control analysis with com- o
prehensive and detailed management reports including complete daily reports, timely in- - )L;f“‘_:'

ventory/bill of materials data updating and detailed transaction journal. —

Optional printers & cash drawers, UPC scanners, and multi-user versions of PC %

REGISTER software are available. "
i

44 Abacus Software
( X ) ODOCUS 512 Bridge Road, (03) 429 5844

Richmond, Vic 3121 (Dealer enquiries invited)
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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-
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 paraliel
1/0 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.

When reliability is a decisive factor

call - American Mitac Corp. 1-500-MITAC-US. (848-2287), (408) 435.1100 & OENY/Drivata Mool Ingtias et - Mas Hoduries
Eﬁﬂbﬁggﬁﬁg{;ﬁgga@ Europe m Mitac GmbH (W.G.) 0211-41-2086 [ Japan m Mitac Japan Corp. 03-586-1631
O Asia/Pacific m Australla-Keller Automation (03)543-72. - i
B e e st S s S
B g O et 13252t e e gy 77 oo o o 1
R L S i e m ST s Lot grie s o S S ¢ e Ry G S S S R g Easlotn SO

Computer 631588 [J United Kingdom-Instagraphic Ltd. (0532)-589893 * Structures and Computers (01)-679-5511 « PC Distribution(Birminghem) (021)-742-0791 « Py -
Hetron Computertachnik GmbH 0BS-BSBOE0 « Computronic Computersystems GmbH 02421-75756 ghem) (021 rovaclors Lid. (0908617721 ) West Garmany-

O Cer America & {alcomp S.A. 54-1-35-1873 a Chile-Equipos Y Servicos Sinclair Chile Ltd. 56-2-251-6343 m Mexico-Digita Victo LA, -5 - - 274
Conami Data, S.A 5114710387 igl ictor, S.A. 52-5-514-1042 m Panama-Catim, S.A. 507-27-5553 m Peru-
O North Amsrica m Caneda-TLS (416)479-1911 = United States-Comstor (703)398-1112 « Micro Star Computer Technology (213)452-8110
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the P and G compiler directives (eg,
{8P512,8G512}) to force your program’s
output to use StdOut, but you give up a
lot. You lose Window, GotoXY, WhereX,
WhereY, CIrEOL, and almost all the
screen-oriented commands.

The program in Fig 5 demonstrates a
compromise. If you assign a text file vari-
able to the CON device, it's hooked to
StdOut. Anything you write to that 'file’
will get to ANSI.SYS. The output will not
recognise Turbo's windows or colours,
but you can get around that by sefting
the colours using ANSI and by placing
the cursor before each Write statement
— NR.

An editing macro

The macro shown in Fig 6 adds three
editing features not normally available in
1-2-3. First, it can delete the characters
to the right of the point you specify
within an entry. Second, it can delete
the characters to the left of that point.
Finally, it can remove the characters be-
tween any two points you specify.

Before invoking the macro, you should
position the cell pointer on the cell that
contains the label you want to edit. The
first statement in the macro brings that
label to the Edit line and pauses for you
to insert the appropriate block marker
symbols. To delete characters from a
certain point to the beginning or end of
the label, you should insert an *
(asterisk) marker at that point. To
remove a block of text from the middle
of the label, insert an * at the beginning
of the block and a + (plus) at the end.

When you have inserted the ap-
propriate marker(s) and pressed Enter,
you're prompted for the number that cor-
responds to the type of edit you want to
perform. Entering 1 will delete all the
characters to the right of the * marker; 2
knocks out the characters to the left of
the cursor; and 3 chops out the portion
of the label between the * and +
markers. Just press Enter after typing
the appropriate value.

The fourth statement in the macro
moves the cell pointer one cell to the
left. This cell should be blank. The next
statement places the label form of the
formula corresponding to your choice of
editing type from the three-cell range
named INDEX (in this case, cells
B12..B14) into the cell named HERE
(the next cell of the macro). When 1-2-3
executes the cell named HERE, it
enters the label form of the formula in
that cell into the cell where the pointer is
positioned. (This will be the cell to the
left of the one you are editing.) The for-
mula returns the desired substring and
the macro continues by copying that

1708 NEXT:READ F$:NEXT

1086 ' NOSCROLL.BAS program to create NOSCROLL.COM

119 E=14:CLS:PRINT “"Checking DATA; please wait..."

120 FOR B=1 TO 11:FOR C=1 TO 16:READ A$:T=T+VAL{"&H"+A$) :NEXT
138 READ S:IF S<>T THEN PRINT "ERROR IN LINE";B*10+188:END

140 T=0:NEXT:RESTORE:OFPEN "NOSCROLL.COM" AS #1 LEN=1

150 FIELD #1,1 AS D$:FOR B=1 TO 11:FOR C=1 TO 16:READ A$

160 LSET D$=CHRS(VAL("&H"+AS$)):PUT #1:IF B=11 AND C=E THEN 188

180 CLOSE:PRINT "NOSCROLL.COM CREATED"

190 DATA E9,88,00,080,00,00,00,00,4E,4F,53,43,52,4F, 4C,4C, 989
208 DATA 28,69,6E,73,74,61,6C,6C,65,64,2C,28,62,79,28,57,1406
218 DATA 69,6C,6C,69,61,6D,28,47,2E,28,48,6F,6F,64,20,2D,1284
220 DATA 20,28,43,29,20,31,39,38,37,20,506,43,20,4D,61,67,917
230 DATA 61,7A,69,6E,65,08D,0n,24,50,1E,E4,68,3C,46,75,34,1327
246 DATA BB,060,88,8E,D8,F6,86,17,04,84,75,22,2E,88,36,067,1211
250 DATA 91,01,E4,61,8A,E@,0C,80,E6,61,8n,C4,E6,61,B0,20,20825
266 DATA E6,20,FB,2E,F6,086,67,81,01,75,F8,1F,58,CF,2E,c6,1755
278 DATA 86,07,01,08,1F,53,2E,FF,28,03,01,B8,09,35,cD, 21,968
280 DATA 2E,89,1E,03,01,2E,8C,06,05,01,BA,48,01,88,09,25,944
290 DATA cD,21,BA,88,61,B4,09,cD,21,BA,8C,81,CD,27,080,086,1431

Fig 3 NOSCROLL.BAS program to create NOSCROLL.COM

Input "Printer Number:
call Printer.Check(X%)

", X%

Select Case X%
Case 0@

Print "Printer is ready"
Case Else

End Select

Hum® 1
Exit sub
End If

InArray%(9) — &H200
InArray%(3) — Numt - 1

End sub

Print “Printer is not ready"

sub Printer.Check(Num%) Static

If Bum% < 1 Or Num% > 3 Then

Redim InArray%(7), OutArray%(7)

'invalid printer

‘used by INT86

radjust 1-3 to ¢-2

call IntB6(&H17, Varptr(InArray%(@)), VarPtr(OutArrays(0)))
Num® - (OutArray%(@) And &H3808) Xor &H1@g@

Fig 4 A QuickBASIC program that reports if the printer is ready

over the original label. The final state-
ment in the macro erases the formula.
R Ruiz

Mr Ruiz's macro demonstrates a clever
use of 1-2-3’s string functions and its
@INDEX function. In most cases,
however, it would be easier to use the
Backspace and Del keys to edit labels
— DC.

Creating small files

Did you ever want to send just a few

control characters to your printer? Or
create a small file to use as input to
another program? And did you ever
want to do these things from within a
batch file, without operatoy intervention?
Most text editors won't handle control
characters. Some can be coaxed into
running themselves (through the use of
macros), but using them to create a file
a few bytes long is like using a pile
driver to pound in a carpet tack — effec-
tive, but excessively time-consuming
when setup tinfe is considered. Using
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mputer

12 Months National Warranty and support

CROWN XT
TURBO 10Mhz

* 640Kb RAM

* Single 360 Kb Japanese
Floppy Drive

* Parallel/SeriallGames Ports

¢ Real Time Clock/Calendar
with Battery Backup

* 8 Expansion Slots

¢ 150w Powver Supply

¢ Colour Graphics Card.

All pricesinclude Tax.

Inc.
tax.

OPTIONS -

360Kb Japanese
Floppy Disk Drive.

20 Mb Miniscribe Hard
Disk

5169
5499
“BEST BUY SPECIAL"’

50Mb Hard Disk 6

Software included with every computer purchased
Word Processing/Spreadsheet/Database/

Communications/PC Tutor.

WE STOCK

MONITORS: PRINTERS: COMPUTERS:
THOMSON STARMICRONICS ~ AMSTRAD
TVM EPSON PREMIER
SAMSUNG NEC CROWN
SAKATA SUPER 5 EPSON

INTRA

All products have FULL 12 MONTHS Warranty.

C()mputer

BRUNSWICK

101 Sydney Rd (near
Brunswick Rd). rax:(03)388 1020

AUSTRALIA
BLACKBURN

149 Whitehorse Rd [near
Blackburn Rd). rax:(03;894 1808

(03)3880777 (03)894 1322

Prices subject to change without notice
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This package is fully MENU driven
and will handle up to 2000 debtors

s $165

Monthly Statements
Sales Analysis
Aged Trial Balance

Where other systems
are TOO EXPENSIVE or
TOO COMPLICATED,
the first time computer
user should have no
troubles handling PC-
DEBTORS. It is written
to resemble your
manual system and
performs all the
necessary functions at
an affordable price. The
package comes in an
IBM style 3 ring binder
with comprehensive
manual, one diskette,
sample statement form
Rl and warranty.

s

Melb. (03) 836 6878 * Launceston (003) 43 .966
Dealers required other states.

Rust. Dist. SUBURBAN BOOK-KEEPING
4 Maybach Way, Dianella, Perth, 6062, Ph, (09) 276 1315
Please forward more information on PC-DEBTORS

Name

Address

¥ 40 Meg kit

NEW RELEASE MODEMS

*MAXWELL- 5
$650. incl.

300 - 1200/75

2400

Auto everything & stores
10 ph numbers

* MAXWELL - 3 $449
300 - 1200/75 - 1200

Viatel Auto Hayes
compatible

* MAX - 1 Kit $95

300 & Viatel

HARD DRIVES

20 Meg kit $525.00
30 Meg kit $585.00
$980.00

1200

BANK CARD VISA MASTERCARD WELCOME [

COMPUTERS P/L
24 BURWOOD HWY
BURWOOD VIC 3125

¥ Ph. (03) 288 2144 (03) 288 9067
Fax. (03) 288 0781




PROGRAM Ansi demo;
VAR -
Ansi : text;
BEGIN
Clrscr;
Assign(Ansi, 'CON’});
ReWrite (Ansi);
Window(16,5,76,28);
TextColor(black);
TextBackground(white);
Clrscr;
Write('THIS text is going to the normal TURBO console’):
Write{' output. If a line hits the end of the current ');
WriteLn('window, it will wrap around automatically.’):
WriteLn;
Write(Ansi, 'BUT this text is going to the CON device via ');
Write(Arsi,'a file called "Ansi", and it has no respect ’);
write(Ansi, ‘at all for TURBO’''s windows.');
WwriteLn; WwWriteLn;
Write(Ansi, #27,'{8;47;34;1mAn ANSI command string ‘);
Write(Ansi, 'caused this color change’);
Writeln; WritelLn;
Write(Ansi, ‘Solution: When writing to the CON device’):

WriteLn;
Write(Ansi, ' 1) do not EVER overrun the window size.’);
Writeln;
Write(Ansi, ' 2) always place the cursor before writing’);
Wwritern(Ansi, #27,'{@;48;37m’);

END.

Fig 5 Use ANSI codes without losing Turbo screen commands

A B c
1 \a {Edit){?}~
2 LOOP {GetNumber “Enter edit type (1-3): *,TYPE}
3 {If TYPE<14OR#TYPE>3}{Beep){Branch LOOP}
4 {Left)}
5 {Let HERE,@INDEX{TABLE,¥,TYPE)}
6 HERE
7 /rvT{Right)}~
8 /re”
9
18 TYPE
11
12 TABLE *@LEFT((Right),@FIND("*", {Right},8))"
13 ‘@RIGHT{ {Right} ,@LENGTH{ (Right})-@FIND( * , (Right},2)-1)"
14 *@LEFT({Right},@FIND("*", (Right},8))
&@RIGHT( {Right},GLENGTH({Right))}-@FIND("+", (Right},@)-1)"~

Fig 6 This macro adds block-editing features. Cell B14 is shown broken into two lines

; output numbers from command line
; by Philip J. Eidelsky

CODE SEGHMENT
ASSUME CS:CODE

ORG 19084

MAIN PROC NEAR
HOV SI,81H ; pointer to command line

MAIN LOOP: CLD ; clear direction flag

- L.ODSB : get next character

cMP AL,13 ; carriage ret ende command line
Jz MAIN EXIT
CALL 15 DIGIT ; is the character a digi*?
Jc MATN. LOOP ; if nat, keep scanning
MOV DL, AL ; if so, DL numeric value

continued. . .

Fig 7 ONCL.ASM source code. Assemble, Link. then EXEZBIN it to produce
ONCL.COM

Basic or DEBUG is not much better.

The small ONCL.COM program
created by the ONCL.ASM listing in Fig
7 or the ONCL.BAS program in Fig 8
does all these things very well. Just type
ONCL followed by the decimal values
for the desired characters. The utility
sends the characters to the standard
output, from which they can be
redirected to a file, an output device, or
another program.

For example, to configure my printer to
its elite pitch, | can type

ONCL 27 77 27 126 1 >PRN

Then to get it back to its default con-
figuration, | can type

ONCL 27 126 0 27 80 >PRN

The utility can also be used to make
small files containing control charac-
ters. If the characters won't fit on the
command line, the utility can be called
repeatedly, using the double bracket to
append the output to the previous
results. For example, Fig 9 shows the
utility making a copy of itself. If you
don't redirect the output, it wili go to
the screen. For example, the com-
mand line

ONCL 7

will make the console beep. You might
want to put this at the end of a long
batch file so the computer will call you
when it's done.

Some readers may wonder why | used
DOS function 40 to output a single byte,
when it would have been much simpier
to do it with DOS function 02 (which
sends the contents of DL to standard
output). The reason is that DOS func-
tion 02 does some meddiesome things
like expanding tabs.

P Erdelsky

This is also useful for generating ANSI
Escape sequences. If you have ANSI
loaded (with a DEVICE=ANSI.SYS line
in your CONFIG.SYS file), you can run
commands like

ONCL 27 21 51 55 59 52
52 109

to set the colours to blue text on a white
background, or

ONCL 27 91 51 52 59 52
55 109

to set them to white text on a blue back-
ground, or

ONCL 27 91 74
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Now you can make full-featured business graphs for
analytical or presentation purposes in just seconds.
Graph-in-the-Box is memory resident, so it makes graphs of
data in other applications, while they're running. It even prints
eleven different types of presentation-quality graphs while it's
running over another program. It prints on over one hundred
different printers and plotters, including colour, black and
white, dot-matrix, and laser.

No matter what program is running, you get graphs in
seconds because Graph-in-the-Box captures the data and
text directly from the screen of the program showing it....and
instantly displays it as a graph. For each of the eleven
different graph types there are 10 different fill patterns and
line types, 15 colours, and up to 500 observations and 15
variables per graph. You can even remove it from memory, or
run it non-resident.

But for all its power and versatility, it's as simple to use as the
children’s toy it's named for you just paint a box over the
numbers on your screen, and a graph pops ug. in seconds
you create fully labeled, full-featured, thoroughly detailed
graphs and charts. And, you only have to learn one set of
commands to make graphs in all the programs you use.

You can't buy another graphics program this easy to use, and
you can’t find one that will give you this much graphics power

while taking so fittle of your time.nnp INC TAX $280.00
ALGAR BURNS SOFTWARE?Y

MICRO COMPUTER BUSINESS SOFTWARE

P.O. Box 197, SOUTH PERTH W.A. 6151
Authorised Distributor.

Ph: (09) 367 8277

Fax: (09) 474 1614

MODEMS - MODEMS - MODEMS - MODEMS

V.22 bis

INTERESTED?? CONTACT D.R.A. FOR
THE LATEST IN FULLY AUTOMATIC,
RELIABLE, TWO WIRE, FULL DUPLEX,
MODEMS. AUTOMATICALLY ADJUSTS
TO DATA RATES OF 2400, 1200, 600, &
300 BAUD. AUTOMATICALLY ADAPTS
TO ORIGINATE OR RECEIVE MODE.
COMMAND SET COMPATIBLE WITH
HAYES SMARTCOM. HANDLES CCITT
V.22 bis, V.22 A&B, V.21, BELL 212A, &
103.

THIS IS AQUALITY AUSTRALIAN MADE
PROFESSIONAL PRODUCT, AND-ALL
THIS FOR LESS THAN $600!!

DATA RESEARCH AUSTRALIA erv. L.
P.0. BOX 305 LUTWYCHE, QLD 4030
TELEPHONE (07) 357 9084

N

Video Images for your computer
Now you can easily and inexpensively digitize high quality images
from any standard video source videotape, camera, disk - for dis-
play on your computer. Capture time is less than six seconds, and
you have complete control of displayed gray scales in monochrome.
Computer Eyes has everything you need: Interface hardware, com-
plete easy-to-use software support, and owner’s manual. It fully sup-
ports most graphics modes and the images are compatible with
virtually all poputar graphics programs. Think of the possibilities!
Computer Eyes is backed by a one year warranty and the success of
over 10,000 systems sold. Satisfaction guaranteed or return within
ten days for refund. Demo disk available, $5.00

Apple Il series: .$349.00
Commordore 64/128: .$349.00
ALAM e $349.00
IBMPCiiioii e $525.00

accepted bankcard visa & mastercard
postage and handling $4

1st Floor QV
118 Queen Street &
Melbourme \ O
Victoria, 3000 0 O
Australia \

Fivone: (03) 670 0687
International: +613 - 670 0687
Fax: (03) 642 1606

\)
‘ RN

LA SER PRINTER

For the PC
(and Compatible Computers)
Uses RICOH Engine
Emulates HP Laser Jet+ and EPSON FX80 printers
Desk Top Publishing.

Ideal to use for Word Pr Ventura & Pag

_—

Including :

* Sales Tax.

* 1Mb Interface Card.
* 25 Font Packs.

* User Manuals.

A lso available :-

AT Compatibles - 20Mb H/D, 1.2Mb F/D, 640K RAM,
I/O Card + Monitor.
All for : $2,300.60 Inc. Tax.

XT Compatibles - 20Mb H/D, 360K F/D, 640K RAM,
I/O Card + Monitor.
All for : $1,700.00 Inc. Tax.

C T DATA COMPUTERS
371 Blaxland Road, RYDE, N.S.W. 2112. Phone: (02) 809-4827.
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NEW ENHANCED AT/80286
-12/16 MHz

Model No. NEAT 286

1. 100% IBM PC/AT compatible new enchanced chip set

2. Supports 12-16 MHz 80286 operation

3. Separate CPU and AT bus clock mantain I/O compatibility

4. Memory expansion 1 MB-2 MB on board integrated Loutus
-Intel-Microsoft expanded memory specification memory
controller (LIM EMS)

5. Real time clock

6. VGA/PEGA/HEGA/mono chrome graphic display card

7. FDD +HDD controller card

8. 1.44MB/720K Floppy disk drive 3.5"

9. 4CMB/20MB hard disk drive 5.25"

10. 102key keyboard

11, 200W switching power supplies 110V/220V.

12. Mini tower case/desk

80386 AT SYSTEM 16-20MHZ
1. INTEL 80386-20 CPU, SUPPORTS MULTI CLOCK RATE
At 6:8:16-20 MHZ
2. 8 EXPANSION SLOTS
3. REAL TIME CLOCK IN BATTERY
4. ON BOARD MEMORY EXPANDABLE 1MB/2MB/4MB/SMB
5.2 SERIAL + 1PARRALLEL + GAME 1/0 CARD

GATE CO., LTD.

No. 21, Lane 67, Sec. 1, Chien-Kuo N. Rd., Taipei, Taiwan, R.O.C.
P.O. Box: 7-646 TAIPEL, TAIWAN R.O.C.

Tel: (02) 5061966  Tlx: 14875 GATE Fax: 886-2-5079681

Page 182 APC April 1988

high

speed

high
performance
Laptop

80286, 6/12 MHZ clock
1.44 MB 3-1/2" Floppy
Drive

20/30/40 MB Hard disk
640x 400 high resolution
Plasma Display

f. HANNOVER MESSE

CeBIT'88

HALL 007 STAND E59

P & C SHITEN

ENTERPRISE CO., LTD.
12F-10, NO. 100,

ROOSEVELT RD., SEC. 3, TAIPEI,
TAIWAN, R.O.C.

P.0. BOX: 50-291, TAIPEI,
TAIWAN, R.O.C.

CABLE: PCSHITEN

TEL: (02)395-1400

TLX: 19206 PCSHITEN

FAX: 886-2-3512073

IBM PC/AT® are registered trademarks of I1BM



NUMBER LOOP: LODSB

; not a digit

CALL IS DIGIT
Jc OUTPUT
ADD DL, DL
ADD AL,DL
ADD DL, DL
ADD DL, DL
ADD DL, AL
JMp HUMBER LOOP
OUTPUT : PUSH DX -
MoV BX,1
MOV DX, $P
MoV cx, 1
MOV AH, 401"
INT 218
POP DX
DEC ST
IMP MAIN LOOP
MAIN EXIT: RET
MAIN ENDP

; couvert an ASCII digit (48-57) into the corresponding numeric value
, (8~9), and return with the carry flag set Jif the ASCII character is

IS_DIGIT PROC NEAR
SUB AL, '@’ ; convert to numeiric value
Jc IS DIGIT EXIT ; carry set if char ~ @’
MOV AH,9 -
[o 14 AH,AL ; carxy set 1f number -~ 9
IS DIGIT EXIT: RET
IS DIGIT ENDP
cobLL ENDS
END MAIN

get next character

is the character a digit?

if not, go outpet byte in DL
otherwise DL 13 = DL 4 AL

continue scanning number
push byte to stack

standard output handle
one-byte buffer is on stack
charvacter count is one

pos file output

; restore stack
; decrement pointer
; keep going

to clear the screen to those colours.
This works because

ONCL 27 91 51 55 59 52 52 109

ESC [ 3 7 H 4 4 m
char-
acter

and the command to set colours to
white on blue is ESC (the ASCII 27 Es-
cape character) plus [37,44m.

This can also come in handy when
you're trying to create a .COM file and
all you have is a list of DATA state-
ments in a Basic program. If the list is
made up of hex numbers, you can use
the DEBUG E command to enter them
directly. But if the numbers in the DATA
statements are decimal, try adapting
the technique Mr Erdelsky used to
create the ONCL.COM program itself

PS.

Find it with XREF

XREF.BAT is a useful cross-reference
utility for groups of dBASE programs or
any other files written in ASCII format. It
finds variables, reserved verbs, or con-
stants, and you can direct its output to
screen, printer, or a disk file.

The syntax requires three parameters:
(1) the filename(s) to be searched (DOS
wildcards are OK): (2) the string you are
searching for; and (3) the output device
(you type con for console or prn for

print'er, or specify a filename). For ex-
ample:

xref db*.prg varblname con

XREF.BAT is so short you can create it
right from the keyboard:

COPY CON: XREF.BAT

ECHO OFF

FOR %%A IN {%1) DO FIND/N
~Z <Enter>

'$2" FIA >>%3

(The "Z can be created either by hitting
F6 or by typing Ctrl-Z — Ed.) One of the
nice features of this command is that it
displays the line number where the tar-
get string is found, so you know where it
is if you must change it. Note that the
DOS program, FIND.EXE, must be in
the same directory or have a pathing
pointing to it.

D Martin and R Trussel

Don't you just love a great one-liner?
Unlike Norton’s TextSearch, XREF is
case sensitive, which is sometimes an
advantage (sometimes a pain). The big
limitation of XREF is that the search
string must be one word long  BS.

Seeing footnotes

Writing and editing documents that con-
tain footnotes or endnotes (such as ar-
ticles for legal periodicals) is difficult
using WordPerfect. While Version 4.2's
preview function lets you see the text of
your notes as they will appear after print-
ing, you can't edit on the preview
screen. In addition, preview has trouble
with large documents on a dual-floppy
system. (WordPerfect creates the
preview in a disk file, so you need avail-
able disk space when you preview a
document — NR.) The note edit screen
displays only one note at a time.

My solution is a macro set that dis-
plays all notes at once in Doc 2. After |
retrieve the document as Doc 1, | in-

“ 640K RAM
TWIN 360K DRIVES (JAPANESE) .
PARALLEL & SERIAL PORTS
AT STYLE KEYBOARD
REAL TIME CLOCK. BATT. BACKLP
CGA/MONO CARD
8087 SOCKET
FRONT MOUNTED RESET SWITCH
KEYBOARD LOCK
LEDS FOR TURBO & HARD DRIVE ON
180 WATT POWER SUPPLY
DELIVERY AUSTRALIA WIDE 520
12 MONTHS FULL WARRANTY
BABY CES AT TURBO
* 80286-10 PROCESSOR
68 10125 MEGHz
1 MEG RAM
TWIN 360K FDD
CGA/MONO CARD
PLUS ALL OTHER XT FEATURES
ZERO OR ONE WAIT STATE
CES AT 10 MEG FULL SIZE
“IMEG RAM
1.2/360'FLOPPY DRIVES
ZERQ OR ONE WAIT STATE
ALL PORTS AVAILABLE

SN

($2295

AUSTRALIAIA’S TOP SELLING PC/XT/AT
BABY & FULL SIZE COMPUTERS

BABY CES XT TURBO (10 MEGHZ) ..

DEALERS AND SUPPORT PE()PL‘E REQUIRED THROUGHOUT AUSTRALIA

COMPUTER & ELECTRONIC SERVICES PTY LTD

WHEELERS HILL VICTORIA 3150 (03) 561 8947 (03) 561 4683 AH

FULL RANGE OF PERIPHERALS INCLUDING

< 12" DUAL COMP/TTL GRN/AMB. S185
- 14" DUAL PAPER WHITE/AMBER 8275
~ 14" RGB/EGA HI RES, 720%240 3750
14" RGB COLOUR MON, $535
BABY AT MOTHERBOARD 12.5 MHz $950
WITTY MOUSE / Z-NIX MOUSE $105

DSDD DISKETTES BOX 10 $15

“ EGA MONITOR & CARD 720%350 $895
~ EPSON PRINTER RANGE CALL
“BROTHER PRINTER RANGE CALL
STAR PRINTER RANGE CALL
EGA CARD CGA . MGA.EGA $250

SPECIALS

~ 20 MEG MINISCRIBE HARD DRIVES WiTH
DTC CONTROLLER CARD $545

* 30 MEG MINISCRIBE WITH RLL CARD $395
- 14" EGA MONITOR AND CARD 3895
~ STAR NX-1000 NLQ WITH PAPER PARK. 8

BUILT-IN NLQ FONTS. SHEET FEED $475

ALL PRICES INCLUDE TAX.
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100
118
129
138
140
158
160
1780
188
198
200
210
228

' ONCL.BAS program to create ONCL.COM Philip J. Erdelcby

E=13:CLS:PRINT “Checking DATA; please wait...'

FOR B=1 TO 4:FOR C=1 TO 16:READ AS:T=T+VAL("&H"+A$) :NEXT
READ S:IF S<>T THEN PRINT "ERROR IN LINE";B*18+180:END
T=0@ :NEXT :RESTORE:OPEN “ONCL.COM" AS #1 LEN=1

FIELD #1,1 AS D$:FOR B=1 TO 4:FOR C=1 TO 16:READ A$

LSET D$=CHRS(VAL("&H"+AS$)):PUT #1:IF B=4 AND C=E THEN 184
NEXT:READ F$:NEXT

CLOSE:PRINT "ONCL.COM CREATED"

DATA BE,81,08,FC,AC,3C,0D,74,2A,E8,28,00,72,F5,8A,D8,1951
DATA AC,EB,208,00,72,0C,02,02,02,C2,02,02,02,D2,62,D0,1604
DATA EB,EE,52,BB,01,00,8B,04,B9,01,00,B4,40,CD,21,5A,1852
DATA 4E,EB,D@,C3,2C,30,72,04,B4,09,3A,E0,C3,00,00,00,1592

Fig 8 Basic ONCL.BAS program to create ONCL.COM

ONCL 190 129 @ 252 172 68 13 116 42 >ONCL2.COM
ONCL 232 40 0 114 245 138 2¢8 172 >>ONCL2.COM
ONCL 232 32 0114 12 2 210 2 194 2 >>ONCL2.COM
ONCL 210 2 210 2 208 235 238 82 187 >>ONCL2.COM
ONCL 1 @ 139 212 185 1 @ 180 64 205 >>ONCL2.COM
ONCL 33 90 78 235 208 195 44 48 114 >>ONCL2.COM
ONCL 4 188 9 58 224 195 >>ONCL2.COM

Fig 9 ONCL.COM can make a copy of itself using these lines of code

DON'T THROW THAT RIBBON AWAY

IT CAN BE MADE AS GOOD ASNEW — ORBETTER — FOR

HALF THE COST OF A NEW ONE

Most ribbons can now be Re-Inked so well that they are béltter and last longer than the
original. In many cases the ribbon is thrown out because it becomes jammed. This can also

be repaired most of the time.

If we say we cando it, we will GUARANTEE to Re-Ink at Half the normal selling price or
less. You give us your ribbons* in any state. We return them Re-Inked, and/or Repairedina
sealed plastic envelope. The ribbon is numbered and labelled with the date of the Re-
Inking. We track the life of every ribbon. How many times it jammed, how often ithas been
Re-Inked, what your cost saving has been over any period. When it finally cannot be re-

used, we will try to supply a new one atless than you would normally pay.

SO WHAT HAVE YOU GOT TO LOSE? CALL USNOW

" e ‘THE RIBBON

|

i RIBBON _

L RE-INKING COMPANY

R R FINKING (A division of EPOS Systems)
\,

16 Miller Rd, Nth Bayswater 3153
Tei: (03) 723 4059 648 2137 (Message Centre)

* A minimum of 10 ribbons in anv ona delivery. Over 50, pick up and delivery in
Meibourne metro lree, country. interstate at cost
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voke the macro SEENOTES.
SEENOTES sets up Doc 2 and chains
to the macro FNEXEC, which is itself a
repeating chain. When the macro
finishes, simply switch to Doc 2 to view
all of your notes. You can now edit a
note in its proper context, cutting and
pasting to Doc 1’s note edit screen to
register changes. The two macros you
need are shown in Fig 10.
J Divack
This macro system creates a second
document for you consisting of your
endnotes alone, in order and numbered.
You can print this document, save it,
edit it, whatever you please. Do realise,
however, that the changes you make do
not affect the original document unless
you cut them from Doc 2 and paste
them back in. The main benefit you get
is the ability to swap quickly between
the document containing all your notes
and the context of the original document
NR.

Scrolling messages

Much of the time spent in a Basic
program involves getting a single key
response from the operator in answer to
a prompt. But while INPUT is a simple
solution, there are much better techni-
ques available.

I have written a subroutine (Fig 11)
that will display a message on line 25 of
the video display, centred, and will
rotate the message in ‘billboard’ fashion.
The routine also accepts an attribute
byte, so different messages can be dis-
played in different colours. The mes-
sage will rotate until a key is typed. This
key is then returned to the calling
program. The demonstration portion of
the listing (lines 10 to 270) shows how
to use the routine to display a prompt
for changing the screen colours. A slight
delay (DLY%) is provided in the
program at line 40111 and may be ad-
justed to suit.

H Borrmann

This is strictly for use with the Basic in-
terpreter, though it could be modified to
work with QuickBASIC and Turbo Basic
by changing the DATA statements com-
prised by the assembly language code.
Note that the assembler routine is really
only printing the characters, and the
string is being rotated in Basic. Thus,
the program fragment in Fig 12 dupli-
cates Mr Borrmann’s routine and will
work with any cf the newer Basic com-
pilers  EW.

Counting bytes with
pipes

|
{
! M= Ramesh Santhanam submitted a

— e ———




) 86 FCC APPROVED
DISTRIBUTOR WELCOME

HFAVY ON FUNCTION LIGHT IN WEIGHT
[HIS RABBITS FOR YOU!

* NEW 640x400 DUAL MODE SUPERTWIST CGA/MGA LCD WITH EL BACKLIT,
HERCULES PROGRAM WORKABLE
“101+TURBO” MULTIFUNCTIONAL ENHANCED KEYBOARD. FOREIGN
LANGUAGE VERSIONS AVAILABLE

1 MB ON BOARD, 3-1/2" 1.44¢ MB FDD AND 20 MB HDD WITH AUTOPARK ,
" EXTERNAL 5-1/4" DISKETTE DRIVE PORT
* ONE YEAR WARRANTY
» DIMENSION: 24x41x21 CM WEIGHT: 8.16 KGS ) -
Chi '
nic oY o,
CHICONY ELECTRONICS CO., LTD. OKEY

7Fl., NO. 35, KUANG FU S. RD., TAIPEI 10552 , TAIWAN, R.O.C.
TEL: 886-2-764-7277(REP)
FAX: 886-2-7617237 TLX: 14465 CHICONY

I

PUT TIGER POWER INTO YOUR COMPUTER

Lead year’s 40-350W range of switching power supplies —
For IBM compatible PC/XT, PC/AT, Baby AT, and 386-based PS/2-microcomputer

Lead Year Enterprise Co., Ltd. was founded in Lead Year’s main SPSs products are:

1973 to design and manufacture state-of-the-art — PS/2 models

switching power supplies for a variety of high- — 386 tower system models /
tech computer applications. CAE design ser- — 286/386-type PC/AT models

vices allow both design-in and design-out pro- — Mini Tiger’ super compacts

jects. Original inhouse creations include super — Cubic Baby AT models

compact Mini Tiger for microcomputers; these — PC/XT models

SPSs are available in select wattages between — OEMS are welcome

100-180W and All SPSs are designed to meet
UL, CSA, and TUV safety standards as well as
FCC and FTZ noise standards.

/

AN

Lead Year Enterprise Co., Lid.

3F. No. 481, Chung Hsiao E., Rd., Scc. 6,
Taipet, Taiwan, R.0 C.

P.O.BOX 52352 Taipel  T.. 886.2.7857858
Tl 10852 LEADYEAT  Faa. 500-2-768. 5

PCIXT, PCIAT. Spbv a” v @re i nsay s e Weruslional buginess Maciines Corp




SEENOTES .MAC

FNEXEC.MAC

<Ctrl-fFi19> Begin macro definition
<Ctrl-F7>2<CR> Edit next footnote
<Alt-F4> Block on
<Home><Home><Down> To bottom of note
<Ctrl-r4>2 copy block

<F7> Exit from footnote
<Shift-¥3> Switch documents
<CR><CR><Space> Separate this entry from last
<Ctrl-F4>5 Retrieve text
<Home><Home><Down> Go to bottom
<Shift-F3> switch documents
<Alt-F18>FNEXEC<CR> Re-invoke FNEXEC
<Ctrl-Fl10> End macro definition

<Ctrl-frFlo> Begin macro definition

SEENOTES<CR> Call it SEENOTES

<Home><Home><Up> Go to top of document

<Shift-rF3> Switch to other document
<Alt-F5>6131<CR> Set paragraph numbers to legal style
<Alt-F5>1 Turn outline mode on

<Shift-F3> Back to starting document
<Alt-F10>FNEXEC<CR> Invoke macro FNEXEC

<Ctrl-F18> End macro definition

Fig 10 Two macros that allow you to write and edit footnotes in WordPerfect

18 e - -

20 'L ine 1n - Motion HCB 8/87

30 'Demonstration of .the subroutine “MOTION.SUB"

40 'm= e e —— e e ————————

5@ SCREEN 8 : KEY OFF : COLOR 7, : CLS : FCOL% 14 : BCOL% ]

60 ON KEY(1) GOSUB 228 : ON KEY(2) GOSUB 246 : KEY(1) ON : KEY(2) on

76 ON KEY(3) GOSUB 268 : KEY(3) ON

75 QUS=" L i ne in Mo tion"

80 LOCATE 4,12  : PRINT " <F1> changes the foreground color = *;

90 LOCATE 6,12 : PRINT " <F2> changes the background ceolor - ";

1868 LOCATE 8,12 :; PRINT " <F3> to quit this demonstration.”;

116 LOCATE 14,12 : PRINT " Typeé any key : ';

128 COLOR 14,8 : LOCATE 1,1

125 PRINT CHRS$(281); STRINGS(78,285); CHRS$(187);

130 FOR X - 2 To 23

135 LOCATE X,1 : PRINT CHR$(186); : LOCATE X,8¢ : PRINT CHR$(186);

136 HEXT

148 LOCATE 24,1 : PRINT CHR$(208); STRINGS(78,285); CHR$(188);

158 LOCATE 1,24 : COLOR 3 : PRINT QUS; : COLOR 7,0

168 TEXT$ - STRINGS(28,"-') + QUS

178 'TEXT$ STRINGS(20,196) + "M A X E MY DaAaY"”

180 GOSUB 40020 : LOCATE 14,28 : PRINT "<'; : COLOR 18

198 PRINT RTRS;

191 COLOR 7,8 : PRINT '>"; : COLOR 7,8 : PRINT" was typed ;

195 SOUND 780,1

208 GOTO 1880

218 ¢

220 FCOL% FCOLY + 1 IF FCOL% > 15 THEN FCOL% ~ £

238 COLOR FCOL%,8 : LOCATE 4,50 : PRINT FCOL%; : COLOR 7,8 : RETURN

248 BCOL% BCOL% + 1 : IF BCOL% > 15 THEN BCOL% [}

258 .COT,OR BCOL%,8 . LOCATE 6,58 : PRINT BCOL%; . COLOR 7,0 : RETURN

260 RETURN 278

278 COLOR 7,8 : LOCATE 8,2 : SOUND 408,1 : END

288

290 .

488008 GOTO 40060 PR

4p@01 - - M

406805 'Call this subroutine in interpreted BASIC with GOSUB 40000

406108 Requires : Text to be displayed on line 25 in TEXTS$
continued

Fig 11 A Basic and assembler routine to provide a scrolling prompt message

program, BYTES, that used pipes to
make a DOS DIR command more use-
ful. Mr Santhanam wrote that he offen
faces the problem of having to manually
add up the total disk space used by the
files in an individual directory. The DOS
DIR command displays file sizes and
remaining disk space, but not the total
accumulated disk space used by all of
the files in a directory listing.

His original program presented a com-
plex solution to the problem, which |
have simplified here. BYTES, shown in
Fig 13, is a filter written in C that reads
a directory listing piped to it and prints
the accumulated byte count of the files
listed.

You can use BYTES by typing

DIR | BYTES

at the DOS prompt or in a batch file. An
example of the output of BYTES is
shown in Fig 14.

The directory listing produced by
BYTES is slightly modified to place the
folal byte count directly under the byte
count for each file. The free space is
placed on the next line to keep the dis-
play compact.

BYTES uses a DOS ‘pipe’ to get its
input. As DOS sends the output of the
DIR command to BYTES, the program
reads each line, looking for directory
entries. By checking the character in
column 35 (CHECKCOL in the listing; of-
fset from column 0, in C fashion) for a
colon, the time-stamp part of a directory
listing can be located. When a directory
entry is found, the file size in column 12
(START-Size) is saved and summed.
Then the line is printed just like any nor-
mal DIR listing.

If the line does not contain a directory
entry. BYTES looks for the ‘File’ phrase
in column 10 (FILE_COL), an indication
that the listing is ending. The number of
files and disk free-space numbers are
read from the line and printed in the two-
line format shown in Fig 14.

BYTES uses the printf(), formatted-
print function with the ‘% 9ld’ format
string. This forces a total of nine charac-
fer positions to be used and filled with
spaces, ensuring that the columns are
lined up.

Note that BYTES expects a DIR com-
mang without the/W parameter, which

Will not provide the fila sizeg — RS.

Order forcalculations
Even thougti the two expressians in Fig
15 are functionally equivalent, Turbo
Pascal will execlte.the second much
faster than the first for a number of
reasons.
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WE ARE THE PROFESSIONAL MAKER OF SYSTEMS & MAINBOARDS

NTB-1020
* CPU 80286-16

* 10/12/16/20 MHz

* Support 16MHz 80286 operation
with only 0.7 wait states and
100ns DRAMs and 12MHz
operation with 150ns DRAMs

* Separate CPU and AT Bus clocks

* Page Interleaved Memory Controller

* Supports EMS 4.0.
* Optimized for OS/2 operation
* Memory- 2M/8M Byte on Board * LEGAL BIOS

NTC-1620

* CPU: 80386-16

* 640/384 available

* 8/16/25MHz OWS
* Landmark Ver 0.99, Speed: 34.5 MHz
* On board memory: 2MB expandable to 8MB

. Legal BIOS '%/\QO
NTB-8120 W®

* 3 Speed: 8/10, 12MHz Hardware/Software switchable

* Wait state: /] Wait * Memory Management: 640/384. 512/512

* 1 Serial/1 Parallel on board * Legal BIOS

* 80287 Coprocessor socket optional

IBM PC/AT/XT is a registered trademark of 1M Corp.

SAVE YOUR COST AND SAVE YOUR SPACE --
MINI SIZE OF TURBO BOARD

WE ARE MANUFACTURER PRODUCING 286 & 386 MAINBOARD AND
ADD ON CARDS, CONTACT US TODAY FOR DETAIL INFORMATION!

|

KB-013 10MHZ MINI TURBO BOARD

FEATURE:

* SOCKET WITH FARADAY FE2010A

* 100% COMPATIBLE WITH 8088 SYSTEM AND SIZE OF CASE
* 4,77/7.15/9.54MHZ SPEED SELECT

* SOFTWARE & HARDWARE SWITCHABLE

* LOW COST TO GET MORE PROFIT

* DIMENSION: 220mm x 160mm

KB-231A MONOCHROME COLOR GRAPHICS PRINTER CARD
FEATURE:

* COLOR GRAPHICS COMPATIBLE

* HERCULES GRAPHICS COMPATIBLE
* LIGHT PEN INTERFACE

1 PRINTER PORT

KEY BOARD COMPUTER CO., LTD.
HEAD OFFICE: ROOM §01, NO. 150, CHI LIN ROAD, TAIPEI, TAIWAN, R.O.C.

TEL: (02) 5810541 {5 LINES) 5119695, 5119404
TELEX: 25279 KEYBOARD FAX: 886-2-5317340

APC April 1988 Page 187



*

*

‘?}f?/f]z I \\\m

First, integer arithmetic executes
faster than floating-point arithmetic. In
the first expression the floating-point
46015 - The foreground color in FCOL%. maths comes first, which forces Turbo
40020 - The background color in BCOL%. to do all of the calculations as floating
49025 - Furnishes : The key pressed in RTR$ point. By moving the integer arithmetic
400630 - by: Hubert C. Borrmann. (written in August 1987) to the beginning, Turbo can execute
L e T part of the calculation in integer arith-
40030 ' The following variables are also used in this subroutine: metic before switching to f|oating point.
40045 + FLAG ~ TEXT TEXT® X% YR ATTRY.  DLY% Second, floating-point multiplication ex-
415222 ' Calls the machine language routine : CALL TEXT (ATTR%,TEXTS) ecutes much faster than floating-point
40660 WHILE FLAG - 6 : FLAG 1 : DIM TEXT#(30) : RESTORE 400670 g'})"f(')%”w-ghn‘:[ﬁ{gl?'g;s(t)e(;d of dividing
48065 FOR X 0 TO S5 Vi
40066 READ Y2 : POKE (VARPTR(TEXT%(0)) + X&), Y% Third, the order in which variables and
40067 NEXT X% constants are specified makes a dif-
40667¢ DATA &HS55, &H8B, &HEC, &H8B, &H7E, &HO8, &HBA ference in speed. Just as it is easier for
49¢71 DATA &H1ID, &H8B, &HTE, &§HOG6, &HBO, &HS58, &H2A yOU to mU|t|p|y 1,234,567 by 89 than to
49075 DATA &HOS, &HD@, SHE8, &HBA, &HDA, &HBA, &HOD mU|'[Ip|y 89 by 1,234,567, it is easier for
40076 DATA &H32, &HED, &018B, &#H7D, &HB81, &1B6, &H1S8 TUrbO to eVaante 3600 O*CH than the
400809 DATA &1151, &HB7, &HGO, &HB4, &HB2, &HCD, &H1O ‘
40981 DATA &HEA, &HOS, &HBY, &HB1, &HOO, OHB4, &HEY reverse.
40085 DATA &HB7, &H8O, &HCD, &H16, &HFE, &HC2, &H47 M Babigian
40086 DATA &HS9, &HE2, &HES, &H5D, &HCA, &HO4, &HDG Putting your calculations in optimal
46090 WEND order can certainly speed them up, as
40095 IF TEXTS * THEN TEXTS$ t.?2.72.2.7.2.72.72.2.2.2" ShOWn hefe. HOWeVer, the mosts/'g,
ig;g‘l‘ TEXTf RIG”:sin:Ti";223”“"1’ b LEFTS (TEXTS, 1) nificant optimisation you can perform on
4 ATTRY BCOL ) 3 .
46105 DEF SEG : TEXT VARPTR{TEXT%(8)) : CALL TEXT (ATTRY, TEXTS) ietlilfl?;())T/aef‘giatjln3400l’rfvgvléasn7a;’flatzec‘gg}
46118 RTR INKEY e
46111 1F fzms 'sTHEN FOR DLY%* 1 TO 46 : NEXT DLY% : GOTG 40160 the speed improvement in both of the
48115 RETURN example expressions. A quick speed

check showed TP4 three to six times

faster. The optimally ordered expression

- N
T UT-M10 TURBO MOUSE Il
* Enhanced Optical mouse
* Turbo switch for 2 operation modes
-Ultra Fine movement
/ -Turbo movement
(N * Normal tracking speed 300 mm/sec

* Resolution 150 counts/inch
* Standard serial interface

* Internal power supply

S * CMOS LSI Microprocessor
* Standard D25P connector
* PC Mouse........ compatible

i
3hSAPE§ WISSION FOR
TRANSMISSION
UT-C12 CASE MICRO-ADJUST,

Programmable SECURITY CARD
instead of KEYLOCK

NORMAL AND TURBO

* Flexible Cabinet Stand

Display for operating frequency (Selectable
by hardware or software).
LED Indicators for HD, Keylock, Power ON

* Easier assembly

DECODE BY
MATRIX PATEN!
HONORED FROM
MANY COUNTRIES
IN THE WORLD

2Fl., No. 25, Chung Hua Rd.. Sec.  Taipei,
Taiwan, R.O.C.  Tel: 381-0711 (12 lines)
Tix: 13329 SHERRYCO Fax: 886-2-3143785




shows ‘This 1s a scrolling message
Print 'Press a key when you feel like
Getkey "

X$ Inkey$

call Motion(Show$)

If X$ ' Goto GetKey

Frint 'You pressed chr§(34)
sub Motion(X$) Static

static P

i Pos (@) ‘save the cur

v Csrhin

L Len(X$)

P P+ 1

1f P > L Then P 1

Locate 25, 46 L \ 2

Print Right$(X$, L P+ 1) Left$

X! Timer 'de

while X! 4 .1 > Timer : Wend 'ch

l.ocate v, 1 're
End sub

ite

X$ chr§(34)

remembers the position between calls

rent cursor position

(X§, P 1);

lay so the scroll isn t too fast
ange .1 for different scroll speeds
store the cursor position

volume in drive ¢ has no label
pirectery of C:\WORD\LANGS\WRK\BYTES

<DIR> 9-24-87 8:22p
<DIR> 9-.24-87 8:22p
BYTES oBJ 1118 9-23-87 11:21p
BYTES EXE 8815 9-23-87 11 22p
BYTES c 1626 §9-23-87 11-21p

18151 bytes used in 5 File(sy
27783296 bytes free

Fig 14 An example of the output

produced by BYTES.EXE

time in seconds real;
(*This way is slower:*)
time_in seconds (CH*3600.9)+ (CLY66)+DH+ (DL/199);
(+This way is faster:=}

time in seconds (CL*68)4DHY (3688.8°CH)+(B.61%DL);

Fig 12 A purely Basic approach to scrolling messages on the screen

is still faster than the other, but by a
smaller margin. And in TP4, it appears
that the order of the operands makes no
difference  NR.

For loop warning

Forcing an exit from a FOR loop by as-
signing the control variable a value
greater than the test condition is a bad
programming practice. Under Turbo Pas-
cal 4.0, its effects are worse than ever.
The code in Fig 16 seems to work under
Turbo Pascal 3.0, but what actually hap-
pens is that the loop will repeat ten

times no matter what. The assignment

“ b oee
»

N o comrpile with Miciosoft € 4.8/5.8
. cl bytea.-

. To vempile with Microsoft Quickn:

cl /q¢ bytes.o

/* get pumber

numfiles atod (gizest);

is ignored. In 4.0, your program will
never get out of the loop. It's setting
count to 11, making it 12, then back to
11, endlessly. You can see this effect by
putting a ‘WriteLn(count)’ statement in-
side the loop.

Better programming would use While
or Repeat loops. For speed, use ‘Inc
(count) under 4.0 instead of ‘count
count + 17in such loops. If you really
must force a FOR loop exit under 4.0,
set the control variable exactly equal to
the test condition, not beyond.

Note that Longlnt variables can control
a FOR loop in Turbo Pascal 4.0. This is
a terrific feature! If you use loops like

Fig 15 Putting terms in optimal order
can speed evaluation of expressions

FOR count *+ 1 TO 18 DO
BEGIN
IF short circuit conditlon exists THEN
count ¢ 11; (== WRONGIY
do nomething impertant
END;

Fig 16 A bad programming practice
that's even worse in Turbo Pascal 4.0

this:

x = 0.0;
WHILE x < 1000000.0 do
BEGIN
some__task;
x :=x + 1.0
END;

fdefine CHECKCOL 35
tdefine DIRWIDTH 5@
char buffer (DIRWIDTH] -

~arnt}

{

riLE *fp;
long 1 aceum ¢L, frrespane ar;
int nurfiles 9
char elzestr[18)
if(rcfp stdiny) /* point to standard in ¢/
¥dofine FILE COL 10 erit(ly;
fdefine STARTSIZE 12
fdafine 21 /* get aach line ./
fdefine 19 whilo( fgets(buffar,sizeof (buffer)-t, fp))
idefine 27
{ /* get free space number
if(buffer{CHECKCOL]) oy /* if check col has . -/ butfer |ENDFREE) N LL;
{ /* we found an entry */ freespace ato} {sbuffer | FREE
strnepy(sizestr,sbuffer {STARTSIZE], sizeof(sizustr)-1); /* print «/

sizestr{sizeof(sizestr)-1j NULL; printf” ¢ vld bytes used in ¢d File(s)"
1f(l atol(sizestr)) /* get size »/ accum, humfilesy,
accum += 1, /* accumulate it */ printf(*\n v 8ld bytes free®,freespave)
1 break; /% break cut cf lcop */
elge /* not a Jdirectory entry +/ 1
{
/* 1f Filer found */ printf{“es”,buffer)
if(tstrnomp (sbuffer[FILE COL}, “File",d4) &§ accum) }
{ Cart(v);
strncpy(sizestr, buffer,sizeof(sizestr)-1); +
sizestr(sizeof (sizestr)-1) NULL;

of files 7

Fig 13 The listing for BYTES.C that determines space used by all the files in a subdirectory
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IBM XT COMPATIBLE
® 540K RAM
® 2 FLOPPY DRIVES

$1099

I1BM AT COMPATIBLE
¢ 1MB RAM

® 1.2 MB FLOPPY

® HARD DISK DRIVE

$2499

PERIPHERALS
¢ STAR NX-1000 PRINTER $449
e SAKATA COLOUR MONITOR $549
e EGA COLOUR MONITOR & CARD $1099
e 20MB HARD DISK KITS $549
e 40MB HARD DISKS $749
e 3 BUTTON MOUSE & SOFTWARE $95
e DSDD DISKETTES $10

*IBM, XT, AT Our Registered Trade Marks of International Business Machines

COMPUTER SYSTEM

Level 7, 608 St. Kilda Rd. Melbourne 3004 Vic

Phone: 51-2353
JAEGER 220 LAPV
« 10 MHz 80286,640K RAM » 6/8/10 MHz 80286
« 1.2 MB 3.5" Floppy Drive « 1MBRAM

» 20 MB Internal Hard Disk
« EGA/CGA Plasma Screen
» 2 Serial &1 Printer Port

« Optional 80287

» Compact Size, Only 6.4 Kg

$5,355 inc tax

o 1.2 MB 5.25" Floppy Drive
+ 30 MB Internal Hard Disk
o Large Blue SBE Screen
*» CGA,EGAHGC Video
« 2 Internal Expansion Slots

$4,999 inc tax

h

80386
TOWER
SYSTEM

LAPIp

« 5 MHz 80186, 640K RAM

« Dual Floppy Drives

» 360K 5.25" & 720K 3.5" F/D
« Backlit Blue SBE Screen

« Full Layout Keyboard
$1,650 inc tax

« 20 MB H/D Version

$2,995 inc tax

MELB (03)663 6509 ADL (08)234 0994 PERTH (09)227 8952 TAS (004)31 2655 QLD (075)55 1855
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Chendai offers a complete
range of high performance
portable computers, fulfill-
ing all the needs of busi-
ness on the move.

Distributed by QUARTZ AUSTRALIA
(03)6636509 FAX(03)662 3871



rewrite them like this:

FOR x : 1 TO 1000000 DO
BEGIN
some task;
END;

I've found that using Long!nt variables is
much faster than using any type of real
variable.

M Caro

The Jensen and Wirth Pascal User
Manual says, “The control variable . . .
must not be altered by the FOR state-
ment.” That's clear enough — if you
need a loop that you can break out of,
use a REPEAT or WHILE ~ NR.

LIQUIDATION |

SALE!
DISK DRIVES 360

. Bm

$119 for(1)
$219 for(2)

plus postage
TOP DRIVES with warraunty

Phone(02-3447840)

NEC MULTISYNC | $930

I fr 81150
HI-RES DUAL SCAN MONITORS  $160

EPSON LX-800
STAR NX-1000 NX-15 fr
FUJITSU DX-2400 DL-2600 fr

TURBO XT 640K RAM 2X FIp/Ds  $1059

AT 12MHz O WAIT STATE 1Mb RAM 1.2 F/D
20Mb HARD DiSK $2455

PRICES INCL. S/TAX & 12 MONTHS WARRANTY

IBM P(C
PUBLIC
DOMAIN
SOFTWARE

over 1400 disks
PCBLUEVOL1 326
,PCGOLDVOL1 118
BEST PC PUBLIC DOMAIN 1 1000
new volumes being released monthly
NO MEMBERSHIP FEES!

All seven
catalogues
for $25.00

per volume
Catalogue disks available
NOW ALSO 3 1/2" (720K) FORMAT
$11.00 1 VOL/DISK
$16.00 2 VOLS/DISK
PC Blue $5 PC Gold $5
'‘Best of" (5 disks) $25
(plus handling and postage $3 per order)
Bulletin Board (08) 231 9550

S A PTY LTD

268 Morphett Street, Adelaide 5000
Ph. (08) 211 8808

IF YOU HAVE A COMPUTER, THIS IS FOR YOU
Special introduction offers from PCS COMPUTER ENGINEERING

12 months (1 year) labour for your STANDARD computer cost only, plus carrier and spare parts.

L] IBM PC/AT & compatible
J IBM PC/XT & compatible
] APPLE Il Series and compatible ...... $80

.............. $180 Please tick box to indicate method of pay-
............... $120 ment:
| enclosed cheque/money order $....... .. or

(ligs, lic, lle, ll+ and Apple l)

| would like to apply for the offer.
MY NaME...ooiiiiii e
AAIeSS .t e e

Model.........cccoenneae. Serial NO.....ccceovein e .
purchased from .. ... i i,
year purchased..........ccccoeevviiiniiiiiiiii

Please noie:

Any peripheral (equipment) that is not in-
cluded in your standard computer, we'll
base on "do & charge" basic labour rate
$30/hour. For example: monitor, hard disk,
printer, modem, networking etc.

debit my [J VISA L] Bankcard
0 Mastercard [J Diner's Club
[] American Express

Signature ...t i e

Expiry Date ..o i i i

(unsigned applications cannot be accepted)

Please note:

® Your membership will be valid one week
after the correct amount of money is
cleared.

® Application is based or. a yearly rate. If
cancelled during the year, money is not
refunded.

® If your membership application was not
accepted, we will notify you.

Please send to:

PCS COMPUTER ENGINEERING

38 Graham Street,

AUBURN NSW 2144

Phone: (02) 646-5091
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ACCOUNTING
o I
EDUCATION etc. o Fast EDUCATION etc.
« Superb screen clarity
JUST RELEASED | - IBM compatibility JUST RELEASED

o National 12 months

EPSON’ o EPSON" LQ500

. 24 PIN DOT MATRIX
PORTABLE Low, low cost PRINTER

PC 1640 FROM }
ONLY $2399.00*

*
Extra high resolution

monochrome screen and 20Mb $690 OO
hard disk n

COMMODORE PC10

Dual 360K 5 1/4" floppy disk drive.

Five IBM PC Compatible expansion slots to let your g
system grow (one occupied) Q\ \,
MS-DOS 3.2 and GW-Basic (Industry standards). 0O @V

Intel 8087 floating point processor (optional)

Parallel port. @0 0

RS-232C Port. @ \/

IBM PC* compatibility to run alt popular IBM PC Software. OOQ,O\ WITH MONOCHROME

640K RAM to run even the largest programs.
Advanced Graphics Adaptor card for stunning colour and 6Q MONITOR $1299 00

monochrome graphics.
Functions as:

1. IBM colour graphics adaptor WITH COLOUR MONITOR
2. H | hi dapt
3. Plantronios colourplus acaptor $1999.00

4. 1BM monochrome text adaptor

o ) \ Please send me more information on: ul
12 MONTHS WARRANTY pa e AMSTRAD PC1640

ON ALL GOODS ldas 6 EESONTORIABLE

— Computers
ORDER BY MAIL OR PHONE. ik busimes, soluton N COMMODORE PC10 ]
— hop 10 400 'I;.(;(_irlﬂk Road. AdAress: . st areaes
OFFER VALID WHILE P P/COME: covurrreeerreecrenns
STOCKS LAST. Llfm: (03) 241 0458 eeeeeeeerssesrete st saasr e seen et et st e e st e b s e et ene
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John Donaldson fills in the background to HyperCard, a program
development package with the common touch. One of its features is the
variety of demo applications which can be customised and fitted

HyperCard must have been one of the
most hyped programs of 1987. If you
believed the publicity, when this program
is coupled with a Macintosh computer,
there is nothing you won't be able to do.

While the truth is somewhat different
from the hyperbole, HyperCard is still ex-
tremely impressive, offering both ease of
use and power at the same time. In this
article, | hope to guide you through the
basics of creating HyperCard systems
and then go on to explore its program-
ming system in more detail.

Your first HyperCard
stack

The basic idea behind HyperCard is to
allow people who don't know much
about programming to create quickly and
easily, applications that work well and
look good. It achieves this well and is
very easy to use. Because HyperCard
isn't like any other programming system,
it is quite possible to create a simple ap-
plication without typing a single com-
mand let alone getting involved with a
programming language. For the first-time
user, one of the great things about
HyperCard is that, in addition to Hyper-
Card itself, the distribution disks also
contain a vast range of demonstration
HyperCard applications. These include a
useful diary system and a large amount
of pre-drawn artwork and ideas that
could be expanded. These applications
are provided not only as demonstrations,
but also as a basis for users to create
their own programs.

together to suit the user.

I NDE X

9 - F

card 1 Addresscard2 Address.ord ' A o es Book

T

To Do Taday Darly List

Daily Cal 1 Datly Cal 7

int Hard Disk:Hypercard:Background [dees

TR

Weekly Cal 2

q - The Background

Weekly Cal3  Manthly Cal 1 Mermo Notepad

Click on o picture to go to that cerd

Much of the power of HyperCard for
users in the early stages lies in the fact
that they can create their own applica-
tions by cutting and pasting pieces from
the demo applications into their own
files. This Lego-like approach means
that they don't have to understand how
something works before they can use
it: they simply cut it out and paste it
down.

Before we get into creating a simple
application, | must explain the basic
structures and technical terms used
when describing the different parts of
HyperCard.

In many ways, it is structured like a
traditional flat-file database. The main
areas where programs and data are
stored are called ‘stacks’. There can be

Postlettes

Ideas stack con-
tains a wide range
of pre-drawn
antwork

Hand card

1>

as many stacks as you like in the sys-
tem. Each stack must have a unique
name and is stored as a file on disk.

The system comes complete with a
special stack called ‘Home’ and this
must be present on disk at all times. Al-
though it is possible to work on only one
stack at a time, it is easy to switch be-
tween stacks almost instantaneously.

Each stack contains two types of ob-
ject: cards and backgrounds. A card is
like a record within a database with a
different card for each different set of
information. A stack can contain as
many cards as you like. The main func-
tion of a background is to hold items
which will be common to a group of
cards. So if you want a number of
cards to look the same and contain the
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...Keeps 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 111, 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 to
use the debugger.”

Periscope software
& 200+ page
manual

B Periscope’s software is solid, comprehensive, and
flexible. 1t 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 svymbol support for programs written in high-level languages and
assembler.

B Periscope’s hardware adds the power to solve the
really tough debugging problems. The break-out switch lets

vou 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 56K 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 111 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,
IIIIIIIIIII/IIIIIIIIIIII
4

Periscope Il Board
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What Periscope Users
Like Best:

‘I like the clean, solid design and the crash

TECOVErY. Periscope I user

I like the ability to break out of (a) locked
up system! Periscope II user

‘I am very impressed with Periscope 11-X
..it has become my ‘heavy duty’ debugger
of choice, especially if | need to work on a
memory resident utility or a device driver.”

Periscope 1I-X user

. Periscope III 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-length
board with 56K of write-protected RAM;
break-out switch; software and manual

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

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

H 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: 1BM 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
1o send you free information or help you
decide on the model that best fits vour
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




Royce,

Don't forget to give the sprocket info to

Richard Mann on Monday.

same artwork and objects, you give
them the same background.

On the next level down are fields and
buttons. Both cards and backgrounds
can contain fields and buttons. Each
field holds data in much the same way
as a field in the database. A button is a
means of running a small program.
When you select a hutton onscreen with
the mouse, the program within that but-
ton is run.

To create a new application, the first
thing to do is to create a new stack. This
is done from the File menu. When you
create a new stack, you are given the
option of creating a new background or
copying over the background from the
stack you are looking at. One of the
functions of a background is to hold the
artwork which governs how each card
within your new stack will look. If, like
me, you have the artistic abilities of a
deranged iguana, the best idea is to
copy a background from the pre-drawn
examples supplied by Apple.

One of Apple’s demonstration stacks is
called ‘Background Ideas’. This contains
75 different professionally designed
backgrounds for you to choose from. All
are visually impressive and there is al-
most certainly one which would be right
for your application. It doesn’t matter if
the background doesn’t quite match your
needs: later I'll look at how to add fea-
tures and change the look of a back-
ground. The screentest shows the back-
ground | have chosen for demonstration
purposes. It is called ‘Hand Card’ and is
the 18th card in the Background Ideas
Stack.

To create your own stack using the
Hand background, simply go to the 18th
card in the demo stack and select ‘New’
from the ‘File’ puildown menu. This
brings up the standard Apple fiie
dialogue box which asks for the filename
of the new stack. Simply type a new

The Hand back-
ground forms the
basis of our
demonstration
stack

filename, select ‘Copy Current
Background’ and click the ‘New’ button.
HyperCard creates the new stack and
then takes you into the new file.

As well as containing good-iocking
artwork, the demo backgrounds also
come complete with all the necessary
fields and buttons to allow you to start
entering data straight away. In the case
of the Hand background, these include a
large field in the centre of the screen into
which you can type notes and buttons in
the shape of arrows which allow you to

‘Much of the power of
HyperCard for users in
the early stages lies in

the fact that they can

create their own
applications by cutting
and pasting pieces from
the demo applications
into their own files.’

move to the previous or next card, a pic-
ture of a house which takes you to the
‘Home’ stack and an angled arrow which
takes you back one step.

Modifying a stack

Most of the tools provided by HyperCard .

are dedicated to modifying and generally
mucking about with stacks. Using the
HyperCard toois you can add and delete
fields and buttons as well as play end-
lessly with the artwork in stacks and
backgrounds.

The first thing to remember when you
are modifying a stack is whether you are

working on a card or on a background. If
you are working in the background,
however, the changes you make will be
reflected in all the cards that use the cur-
rent background.

The only way you can teil the dif-
ference is that when you select Back-
ground from the' Edit menu, the menu
bar is displayed with stripes along the
edges. On many occasions | thought |
was changing the background, only to
discover that | was in the wrong mode.

Another point to watch out for with
HyperCard is that it automatically saves
its data to disk. For this reason there is
no Save command in the File menu. Al-
though automatically saving data to disk
avoids problems if something goes
wrong, it can also cause some troubles.
When you are creating artwork or
developing applications, for example,
any mistakes you make are automatical-
ly incorporated into the stack and saved
to disk. Often there is no easy way to get
back and rectify the mistake. For this
reason, a ‘Save a Copy’ command is
provided with HyperCard so that you can
save old versions of your work as you go
along. Now if you make a mistake, you
can simply revert to an older version.

Most of the stack editing features of
HyperCard are in the Tools pulidown
menu. This menu is unusual because it
can be ‘torn’ off from the menu bar and
displayed in its own little window
anywhere on the screen. Each tool is
represented by an icon, with the top row
of three icons representing the browser
and button and field editing, and the rest
of the icons relating to artwork editing
tools.

Editing artwork

The art editing tools will be familiar to
anyone who has used MacPaint or a
similar package. The tools inciude a box
and lasso for selecting parts of a draw-
ing, a pencil and paintbrush for drawing
lines, an eraser for rubbing things out,
and an aerosol can and a tin of paint for
shading and filing an area with a
specific pattern. The toolbox also con-
tains icons which allow you to draw
straight lines, boxes, ellippses and
polygons as well as a tool which allows
you to enter text in any of the Mac’s
fonts and type styles.

As soon as any of the painting tools ar
selected from the toolbox, HyperCard
adds three extra pulldown menus to the
menu bar. These are ‘Paint, ‘Options’
and ‘Patterns’.

Paint contains commands which allow
you to play around with the way the
image looks. Some of the commands
are more powerful than those provided
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in MarPaint, and include commands to
rotate and invert images as well as com-
mands to fill, pick up, darken and lighten
images

The Options men allows you to select
Fat Bits for close detail wark as well as
commands to allow yorl to change the
lina size or brush shape and to edit pat-
terns. The Patterne menu can be torn off
the menu bar in the srma way as the
tnlhox can This enntains the standard
Mar: fill patterns that can be used when
creating artwork

When used with some artistic flair,
thase tools allhw impressive images to
be created within HyperCard; but then,
you would expect this from the man who
wrote MarPaint,

Fditing buttons and fields

Arding naw fields or buttons to a Hyper-
Card application is simply a question of
selecting New Field or New Buttan from
the QObjects menu. This displays the new
button or field onscreen and you can
then drag it around with the mouse until
it is in the right position.

To edit a field or buiton, simply select
the appropriate ican from the Tools
menu. If you select the huttnn editor, all
the current huttons will he highlighted
onscreen. Similarly, selecting the field
editor will highlight all the current fields.

Double-clicking a field or button wil!
bring up a dialogue box which allows
you to set various parameters ahotit the
object. For example, if you salect the
field editor tool in 0r example starck, the
field which contains the text notes will be
displayed in the middle of the screen.
Double-clicking the field allows you to
reset the way in which the field is dis-
played.

Just as an example, one of the options
inside the dialogue box is called
‘Scrolling’. If you select this and click
OK, the field will now be displayed with a
scroll bar down its right side. This allows
yau to enter as much text as you like into
a card and then scroll the field to display
the section of text you want to edit.

To continue our Hand example, sup-
pose we want to include a new button
which allows us to search for a particular
word across all the cards in the stack.
Later on I'll laok at programming buttons,
but for now we’ll content ourselves with
the fact that another of Apple’s demo
stacks is called ‘Button Ideas’.

As you would expect, this contains a
large selection of buttons which do dif-
ferent things. One of these is called ‘Find’
and allows you to find a specified word.
Copying the button to our demonstration
Hand Stack is easy: simply highlight the
Find button in the Button ideas Stack and
then select Copy Button from the Edit
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meni. On returning to our demo Hand
Stack, select Background from the Edit
menu and then select ‘Paste Button’
again from the Edit menu. Drag the button
tn where you want on the screen and
return to Browse mode.

Now, whan you click your new Find
buttnn, HyperCard will prompt you for
the word you want to find and then go off
to look for it. To give the Find button
even mnre polish, you could assign an
icon to the button to replace its rather
mundane, standard style. This can be

‘Usually, HyperTalk
commands are passed
through the system until

they reach HyperCard
which knows what to do
with them.’

done by selecting the ‘lcon’ option from
the buttons dialogue box, which allows
you to choose from a list of standard
icons included in the system. Simply
choonse an iron from the list and the but-
ton will be displayed with that icon.

Simple HyperTalk
Until now we have concentrated on can-
nihalising the demonstration files

providted by Apple. There is no doubt
that this can be an extremely quick and
effertive way of creating stacks within
HyperCard. indeed, it is likely that many
users will be content with this and won't
go any further. This would be a shame,
however, hecanse the full power of
HyperCard can be unlocked only by
using its built-in programming language
- HyperTalk. On one level this is an ex-

tremely simple language that can be
used by almost anyone. But it also
proves to be a very powerful system
giving almost total control over the way
the Marintosh works.

At its simplest level, small HyperTalk
programs can be incorporated into but-
tons so that each time the button is
selected with the mouse, the HyperTalk
program is run.

Fach button has an associated ‘Script
which is where the HyperTalk program
resides. To look at the script, simply
select the Script option from the dialogue
box with a text display area and a scroll
bar which allows you to scroll through a
Inng HyperTalk program.

For a new button, HyperCard automati-
cally enters two HyperTalk commands.
These are ON MOUSEUP and END
MOUSEUP. Any HyperTalk commands
which you enter between the ON
MOUSEUP command and the END
MOUSEUP command are automatically
carried out every time the mouse button
is released inside the new button.

This article is not intended to explain the
individual commands in HyperTalk, and
users should consult either the program-
ming manual or the online help system for
details of all the commands. However, two
important points are that HyperTalk sup-
ports both the IF..THEN...ELSE and the
REPEAT...END...REPEAT command con-
structs. Both of these allow you to create
sophisticated HyperTalk programs.

As an example, let's look again at our
Hand example stack. Suppose we want
to create a button which will automatical-
ly create some empty cards that can be
filed in at a later date. The program to
do this would be as follows:

on mouseUp
answer “How many cards shall |
make?” with “10” or “20”
put it into count

[ Hetdscript
Message box
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repeat for count
doMenu “New Card”
end repeat
end mouseUp

This program is run every time the
mouse button is released inside the but-
ton. The first line displays a dialogue box
asking the user to select 10 or 20 cards
by clicking with the mouse. The next line
takes the result which has been placed
in a special system variable called ‘it’
and places it in a user-defined variable
called ‘count’.

The next three lines are a loop which
repeat either 10 or 20 times according to
the user’s choice. The ‘doMenu’ com-
mand allows HyperTalk to execute any
command found in a pulldown menu
from within HyperTalk. In this case, the
command is ‘New Card’ which, as its
name suggests, creates a new card.

Advanced HyperTalk

In order to get the most out of Hyper-
Talk, it is necessary to understand how it
works.

As well as being able to incorporate
HyperTalk Scripts into buttons, you can
also embed scripts into other parts of the
HyperCard stack. Scripts can be em-
bedded within fields, buttons, cards,
backgrounds, the current stack and the
home stack. As we will see later, the
exact place you choose to put your code
can affect the workings of the overall
system.

One of the main concepts used by
HyperTalk is the idea of the ‘message’.
Every time something happens with
HyperCard, a message is generated
saying what has happened. The internal
architecture of HyperCard can act as a
highway allowing messages to pass
freely. Each message passes through
the system until it encounters an object
which knows what to do with it. An object
which knows what to do with a particular
event is known as a message handler.

HyperCard has a very tightly defined
hierarchy which governs the way mes-
sages are sent through the system. Mes-
sages start off either in a field or button
script; from a command typed in the
message box; or as a menu item
selected from one of the pulldown
menus. From here they are sent to the
script of the current card and then to the
current background script. Next up the
chain of commands is the stack script
followed by the home script and, finally,
HyperCard itself.

As an example, let's suppose someone
typed ‘Find Fred’ in the message box.
This would first be passed to the card
script which would be asked “what does
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‘Find Fred’ mean?.” The card wouldn't
have the faintest idea, and would say ‘I
don't know, try asking the background'.
The background wouldn't know either,
and the process would continue all the
way up the tree until the message
reached HyperCard itself where an ob-
ject would understand what ‘Find Fred'’
meant and would handle the event.

Messages are not restricted to the in-
ternals of HyperCard. Whenever some-
thing interesting happens in the world
outside the Macintosh, HyperCard
generates a message saying what has
happened. This is known as an event. It
could be that someone had pressed a
key on the keyboard or clicked the but-
ton on a mouse. Once the event mes-
sage has been generated, it is treated
just like any other message and passed
up the tree in search of an object which
knows what to do with it.

The ideas of objects, messages and
events are central to unlocking the
power of HyperTalk. It is important to
remember that almost everything that
happens inside HyperCard generates a
message. Once you understand this, a
number of interesting points follow.

The first is that it is possible to
generate and handle your own mes-
sages. For example, if you typed the
word ‘Eric’ into the message box or in-
corporated it into a Script, the message
would be passed up through the system
looking for an object that knew what to
do with ‘Eric’. Because ‘Eric’ isn’t a
standard HyperTalk command, you
would get an error message from Hyper-
Card saying ‘| don’t know what to do with
Eric'.

It is possible, however, to write your
own message handler.

on Eric
put “Hello Word” into card field 1
end Eric

If you put this routine into the scrip of
the current card, the background or the
stack, then next time you typed ‘Eric’ it
would go to your routine and be handled
as usual.

Defining you own messages allows
you to create effects which are akin to
subroutines in traditional programming
languages. You could incorporate the
following structure in a button script, for
example:

on mouseUp
Initialise
Dolt
CleanUp

end mouseUp

on Initialise

end Initialise
on Dolt

en.d- bolt
on CleanUp

end Cleanup

The HyperTalk programming manual
encourages this kind of top-down style,
but there are a couple of problems. The
first is that because variables are usually
local to a message handler rather than
to a script, any variables you want to set
up in the initialise routine must be
declared as global so that they can be
carried back to the main loop. This often
negates any advantage in using a
separate Initialise routine.

Secondly, although it is possible to
pass parameters to a message handler,
it is not possible to pass them back to
the calling routine. This means that
results have to be sent back in the form
of global variables. This can be
dangerous, hecause there is no guaran-
tee that a different stack is not using the
same global variable name. If this hap-
pens, you could run into trouble as soon
as the competing stack is opened.

Handling events

Every time something happens in the
outside world, HyperCard generates an
event which is sent through the system
as a message in the normal way. This
means that you can trap events and
write a handler to do what you want with
them. The most common event is
‘MouseUp’, which forms the basis of all
button  routines. The  HyperCard
generates a great many event mes-
sages and there isn't room to go into
them all here. However, my favourite is
that when a button or field is about to he
deleted, HyperCard warns it of its im-
pending doom and asks it if it would like
to do anything about it!

Hijacking HyperTalk

One very useful point to remember is that
even HyperTalk commands themselves
are messages. Usually, HyperTalk com-
mands are passed through the system
until they reach HyperCard which knows
what to do with them. But, there is nothing
to stop you from writing a message hand-
ler for a particular command and hijacking
it before it gets to HyperCard.

This facility can be exiremely useful if
the handler is put in the right place in the
message hierarchy. When this is done
well you can set the system so that, in
general, a message is passed to Hyper-
Card; but in certain special cases it is
handled by your own routine. Consider
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the following example:

on openStack
hide menubar
hide message box
end openStack

on doMenu string
if string “Message” then exit
doMenu
pass doMenu
end doMenu

When placed in the script of a stack,
these two routines can stop users alter-
ing an applications stack. The first
routine simply hides the menu bar and
message box so that users don’t have
addresses to HyperTalk commands.
However, a determined user could get
the message box back simply by typing
‘Command-M’ on the keyboard.

The second routine stops this from hap-
pening by intercepting the DoMenu com-
mand and examining it to see if the
parameter is the ‘Message’ command
which is invoked by pressing Command-
M. If this is the case, the message is inter-
cepted. If not, the message is passed on
to HyperCard for processing as normal.

It is extremely important to use the
‘Pass’ command when hijacking Hyper-
Talk messages because sometimes, if a
message doesn’t reach HyperCard, the
system can behave rather strangely.

Expanding HyperCard

If HyperCard doesn’t have a command
you want, you can write an external
message handler in Pascal or C and in-
clude it as a resource in the stack. Many
of the specialised Macintosh bulletin
boards already have example external
functions which can be downloaded, so
it should not be too hard for users to ex-
pand their systems.

In order to use external resources, you
must have a resource editor program
such as ResEdit. Using this you can cut
and paste external resources between
stacks at will. While you are at it, you
can also add extra button icons and cur-
sor types by copying them from applica-
tions or from other stacks and pasting
them into your own stacks. The best
place to put external resources is the
Home stack. This makes them available
to all the other stacks.

Conclusion

At the moment HyperCard is only at the
beginning of its useful life. Once users
and programmers get used to its ways,
there could be no end to the software
available.




Mike Mudge returns to the popular topic of prime numbers including reference to

recently published results.
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Definition Denote by p(n) the number of
prime numbers not exceeding n. Thus
p(1)=0,();p(10) = 4,(2,3,5,7); p(100)
25,(2,3,5,7,.. 79,83,89,97).

The state of the art

EDF Meissel (Math Ann 1870, vol 2,
pp636-642; 1871 vol 3, p525; 1885, vol
25, pp251-257) ca!culated and published

10% 664579, p(10°%) = 5761455 and
p(1 . . which remained the largest
publ;shed result until 1959. In that year
DH Lehmer (lllinois Journal of Math vol
3, pp381-388) corrected p(109) (the
value calculated by hand by Meis-
sel bemg too small by 56) and published
p(10 ) (in fact, too large by 1).

In 1986 P Shiu (Math Comp_ vol 47,
pp351-360) published p(10"") and
p(10 ) while JC Lagarias, VS Miller and
AM Odlyzko (Math Comp vol 44, pp537-
560) calculated p(4x10 ) using ap-
proximately 30 hours processing time on
an |BM 3081 Model K.

It is clear, therefore, that APC readers
should not feel encouraged to extend the
range of values of p(n) beyond 4x10'®
Problem
The computing problem associated with
p(n) which follows is formulated in such
a way that it tests the skill and ingenuity
of the programmer rather than the speed
and word fength of the computer, the ef-
ficiency of the compiler or the choice of
language.

How many basic operations do you
need to compute p(n) for a given n? In
particular, forn 10, 100, 1000, 10,000.
Note It is recommended that an algo-
rithm is detailed, coded and checked,
then an operation count carried out. If
possible, the fundamental operations of
arithmetic should be separated into +
& / and, in turn, separated from logical
operations. It is thought inadvisable to
attempt this count from the algorithm at
its-pencil and paper stage. Readers may
feel differently! If such a count seems

too laborious, an alternative measure of
efficiency may be supplied in the form of
ratios of times taken to evaluate
p(10"):times taken to evaluate p(10™")
as a function of n.

As and when multi-precision arithmetic
becomes essential, many readers will
feel that they are excluded from entry. . .
but rest assured an efficient algorithm
developed within the normal arithmetic
precision of the computer is likely to
remain efficient when combined with
suitable arithmetic multi-precision
routines which may not be immediately
available.

Changing the subject:

A Nearly Pattern involving Palin-
dromic Squares

In February 1985 a study of palindromic
numbers (reading the same way back-
wards and forwards) produced the
record ever response to a ‘Numbers’ ar-
ticle. Thus it seemed appropriate to
quote the result (see Fig 1) of JKR Bar-
nett (Bulletin IMA, vol 23, Nos 6/7,
June/July 1987 pp100-101).

Now construct the eighth member of
the sequence of squares appearing on
the right-hand side. It is nearly, but not
quite, palindromic! Why?

Readers are invited to send their at-
tempts at either, or both, of the above
problems to Mike Mudge, ¢/- APC, 124
Castlereagh Street, Sydney 2000 to ar-
rive by 16 May 1988.

It would be appreciated if such submis-
sions contained a brief summary of
results obtained, in a form suitable for
publication in APC. These submissions
will be judged using subjective criteria,
and a prize will be awarded to the ‘best’
contribution received by the closing date.

Please note that submissions can only
be returned if a stamped addressed en-
velope is provided.

Mike Mudge welcomes correspondence
on any subject within the areas of num-
ber theory and other computational
mathematics. Particularly welcome are

suggestions, either general or specific,
for future Numbers articles; all letters will
be answered in due course.

Below is a list of updates
and additions to the full
User Group listing which
is available to readers on
request. Please send a
SSA envelope to ‘User
Groups’, APC, 124
Castlereagh Street, Sydney
2000.

NSW

The dBase user Group catering for
Database Applications meets on the
third Tuesday of each month at Bird,
Cameron, 15th Floor, 4 Bligh Street.
City, at 6pm.

For more details contact Catherine
Rosenbrauer, Microcomp, 33

Pitt Street, Sydney, (02) 27 8273

VIC

A group of software professionals in
Melbourne has formed the RBase
Users Group of Melbourne.

The group plans to act as a forum
for discussion and sharing of ideas
and methods for the highly acclaimed
Microsoft/Microrim RBase Relational
Database System for PCs, ATs and
PC Networks.

The Group meets on the evening of
the first Monday of each month at the
offices of Communicat, 502 Spencer
Street, Melbourne.

For further information contact Mal-
colm White on (03) 329 0766
ACS Special Interest Group  Expert
Systems meets on the third Mon-
day of each month at 5.45pm-7.30pm
using the premises of Data General
Australia, 100 Dorcas Street, South
Melbourne.

For further information contact Tony
Davidzik on (03) 873 1664 day or
night.
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April
12-15  Computer '88 Products exhibited will include
mainframes, minis and micros as well as software packages,
CAD/CAM systems and data communications systems. To be
held at the Hong Kong Exhibition Centre, Wanchai. Enquiries,
tel: (062) 917 707

19-21  pyg '88 Organised by Riddell Exhibition Promo-
tions. The 5th telecommunications exhibition being held at the
Royal Exhibition Buildings in Melbourne. Enquiries, tel: (03)
429 6088

21-23  Nopex '88 Exhibition For buyers of office
products, furniture, office machines and computers. Organised
by the National Office Products Association and held at the
Royal Exhibition Buildings in Melbourne. Enquiries, tel: (03)
6992077

May

5-7 Computer '88 More than 50 companies from all over
Australia will participate in W.A.’s only computer exhibition.
Your chance to view the latest technology. Organised by Swan
Exhibitions. Enquiries, Heather Wheeler, tel: (09) 443 3400

31-0 Comsoft This exhibition/seminar to be held at the
Adelaide Hilton Hotel from May 31-dune 2 will have
demonstrations and explanations of software, software and
more software! Enquiries, Ray Goldie, tel: (08) 363 1757

June

7-10 2nd Australian Internat. Tech. Exhibition This
exhibition attracts widespread interest in generating business
opportunities for 114 participating companies. To be held at
Darling Harbour. Enquiries, tel: (02) 436 3266

April
11-13  SNA Explained A three-day seminar for anyone
concerned with data communications networks. To be held in
Sydney, Melbourne and Canberra. Enquiries, MTE,

tel: (02) 261 5555

13 Bendigo Regional SIG Meeting The next meeting will
be held at 7.30pm at the Bendigo College of TAFE. Enquiries,
Frank Bourke, tel: (054) 434 866

13 Structural Engineering Interest Group Meeting To be
held at Ceanet, 56 Berry St. North Sydney between 9.00-
10.30am.
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14 CAD Management Group Meeting To be held at Nor-
man, Disney and Young, Level 5, 1 Chandos St, St Leonards
between 4.00-6.00pm. Enquiries, ACADS,

tel: (02) 929 8097

15-14 Advanced SNA A two-day seminar for anyone
concerned with data communications networks. To be held in
Sydney, Melbourne and Canberra. Enquiries, MTE,

tel: (02) 261 5555

16-21 Atug '88 Telecommunications - convergence,
liberalisation and competition and the quest for the Australian
solution. To be held at the Royal Exhibition Buildings, Mel-
bourne. Enquiries, tel: (008) 22 6281

18-20 4GL Symposium To be held at the Hyatt
Kingsgate Hotel in Sydney. Enquiries,
tel: (02) 922 3285

18 Turbo Pascal SIG Meeting The next meeting will be
held at 7.30pm at St Mark's Anglican Church, Cnr Canterbury
and Burke Rds, Camberwell. Enquiries, Ron Savage, tel: (03)
699 3566

18-20 International Database Symposium The Interna-
tional Database and 4th/5th Generation Language Symposium
will be held in Sydney and will also go to Wellington and Sin-
gapore during April. Enquiries, tel: (02) 922 5532

19 Post Script Group Meeting The next meeting will be
held at 6.30pm, at Peat, Marwick and Mitchell, 18th floor, 500
Bourke St, Melboume.

20 Tech SIG Meeting The next one will be held at 7.30pm
at the Physics Department, Melbourmne University. Enquiries,
Patrick Kearney. tel: (03) 344 5465

21 Austrade Seminar This half-day seminar will discuss
software exporting, international law, taxation policies,
copyright matters and much more. To be held at Austrade, 181
Castlereagh St, Sydney. Enquiries, tel: (02) 265 3520

26 Public Domain SIG Meeting The next meeting will be
held at 7.30pm at St Mark's Anglican Church, Cnr Canterbury
and Burke Rds, Camberwell. Enquiries, Leon Cohen, tel: (03)
5206414

27-29 EDP Auditors Association Conference '88
Major topics of this conference include data and physical
security, communications, personal computers, networks and
system development. Enquiries, tel: (02} 250 050

27 Low Cost CAD Shoot-Out This seminar will provide a
basis for comparison of various -CAD systemis on compatibles
and workstations. To be held at the Building Centre, 165
Lambton Rd, Broadmeadow between 1.30-6.00pm. Enquiries,
ACADS, tel: (02) 929 8097

27 Geelong Regional SIG Meeting The next meeting will
be held at 7.30pm at the Geelong Amateur Radio Club room.
Enquiries, Ron Vahland. tel: (052} 75 6813




Brainteasers courtesy
of J J Clessa.

Prize puzzle

My wife returned from an antique shop
yesterday with three items  a statue, a
lamp and a painting. The statue cost
less than the lamp which in turn cost
less than the painting.

If 1 tell you that the total of the prices
was 3150 (thank heavens it wasn't the
sum!) you won't be able to tell me the
cost of the statue.

Even if | told you how much she'd
spent altogether, you still wouldn’t be
able to tell me the cost of the statue.

But if | then told you that the painting
cost more than the statue and the lamp
put together, you would.

How much did she spend on the
statue?

Answers on postcards, or backs of en-
velopes only, to arrive not later than 29
April, 1988.

Send your entries to:

Lazing Around April, 124 Castlereagh
Street, Sydney 2000.

Prize puzzle

January's puzzle wasn’t too difficult.
Perhaps we should have asked for more
than one solution.

Anyway, the winning entry came from
Glen Barnett of Ryde.

Well done, Glen, your prize is on its
way.

The correct solution was:
Jane -4
Mary 1
Sally =5

To all the also rans — keep trying, you
could be next.

“We are designated
A Grade Ventura Dealers
because we provide the
service and support that the
customers require.”

Ventura Publisher 1.1
Support, fraining, hardware,
software, and utiiities.

Ventura 1.1 $1178.00
Sales Tux $§217.00
Instailation $100.00
(Melbourtie Only)

12 Months

Phone Support $200.00
2 Day Training $450.00
VP Tabs $159.00

Lotus spreadshests into
Ventura without editing.

VP Tips & Tricks $32.50
288 Payes of tutorials,
explanations, special tips un
Ventura 1.1,

Publisher's Paintbrush $446.00

Gem Presentation Team
GembDraw Plus
Gem Graph
GemDraw Business Library
Gem Word Chart
em Map Editor
Gem Desktop $850.00

Bitstrearn Fonts
Ventura Font
Installation Kit $182.00
Price Per Font $353.U0

XY~-Write 1li Pius S81/.0u

XEROX 4020

ink Jet Printer $3588.0U
Desktop Publishing

COMPANY FI'Y LI'D

320 Collins Street, Melbouruie, 30u.
Ph: 62 2532

Are your shares
worthm
than 325,900?
Doy serio sly
w nttoheric er?

Then read how a sniall
invesuuenti in new
Elderlink ShareMaster
can help you succeed.

YhareMaswer is a unique and

powerful share portfolio manage-

ment syswem designed for scrious
investors like yourself.

It is the firsi 10 link a videotex
database tw corpuier sotiware—is
highly amomated and casy tw use,

1. ShareMasiei gives inunediate
access to trading on the 5
national stock exchanges, their
second boards and the Sydney
Futures Exchange.

2. Lets your compuier alk w
Eldeis’ database and auto-
wiatically transfers information
to the disk.

Guards the seatus of your
purifolio--gives protitable
suategxes

4. Is designed and mauaged by
Australia’s mos: profitable multi-
national,

To help you become richer we
offer a free and revealing booklet,
with a foreword by John Elliott.

Send for it. Who better to pur your
moncy on¢

Post the coupurt

Freepus: 230,

Elders Videowex,

27 Curvie Streer,

Adeiaide 5000

oy phone

(0U8) 88 8390
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| ieceive my Fiee copy of “Maswaninding |
the Art of Shawe Magagenient’™, with

its Poreword vy Johu Elliow l
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A-MUSE .o, 77 | Eastern Micro Electronics.................. 169 | Netcomm ..o 65
ADECUS....c.ocveeeeeecrccrereecrereeerrene s 176 | Efficient Computer Services ................ 98 | OPtSOft....cvriverrirerireree e 110
ABE...... ot 179 | FBN Software........cccovvcnenenvccnninnd 156 | Orchid International ........cccevvvvvirinene. 15
ABS Software ............ ¢ v 187 | FMS oot 38 | PC ACCeSSOr€S ......ovvvveeecaeee e 121
Advanced Peripherals ... ............... 82, 83 | Free Soft International .............ccceeenneen 47 [ PCEXIras .cccccovvvviceivr e 9
Advanced Transducer Devices ........... 53 | General Control Systems.................. 150 | PCIMPOrtS...cccovvecevcecriecreeceeeeeie e 127
Algar BUMS.....coceevierereienrienereesinens 181 | Happauge ....ccoccevvvveveercen vevcennrcnecinns 93 | PCS Computer Engineering............... 191
Allan Salmon ......cevviieriieninn, 103, 166 | Homefront Computers ............cccovuene. 135 | Perfect Interface........... 94,115,119, 123
Allaw Sales......c.cocveeimvimeecvevinieenias OBC | HyperteCh.......cccoevreninreceeece e 89 | Personal Computer Software............... 23
AMICION.....oeicteiirrereere e e 27 | Imagineering......coevvececcevennne 25, 28,29 | Polaroid......ccoccevvivieinieieirenr e 69
Artificial Intelligence Systems...... 2 Supp | Intelligent Systems........cocvcvnnreninn 173 | Porchester Computers...........ccoeuenee. 21
ASA Hi.o v 122 | Interface Electronics ......ccccovvivvrvriennnnd 67 | Programs PIUS.......cccccovvvvuenreecviiecviennan. 7
ASP Microcomputers.......coecvecenneeecns 131 | Interface Publications .............ccocuen.. 117 | Pursuit Computers...........ccceceevuennnnn. 190
ATOMICS 11 cveee et cereerireneic e e 109 | INVESH ool 120 | QuarterdecK.......cooevveenviveceecniivnnrennea 96
Attache Software ........cccoevvecercrrcnnncns 39 | IPEX woreireieverrerires et 45 | Quartz Australia.........cooevreecniceeennns 190
Australian Micro Solutions................. 183 | IPL Datron.......... e s 142 | Rank XeroX......cueeseinsconnenncnns 159
Autodesk Australia.........c.cecovvenenninne, 164 | Kaypro Computers...........cccceoveinnnvennes 16 | RCS Design....cecvivnnmriecininicrcins 85
Avtek Electronics........cceiineneineninnnn 31 | Kellar Automation ...........c........ IFC Supp | RepleX......coviiiinssi, 142, 181
BJE Enterprises........c.ceeevvriecnnecenns 194 | KooKaburra ......cceoever vovevrincnnnccricneeannnn 55 | Rod Irving Electronics.................... 90, 91
Blackstar Consulting......c.coeoevevivennen. 170 | Le DiSCouriiciiriccriniiriinrii e 161 | Select Software .......c.cceeveivrrenennne insert
Blue Chip Electronics ......c.ccooevevereenneee 56 | Logicraft......cccvveeneenieicirecicnnl 144 | Software Express............ 139, OBC Supp
Boston Technology..........cccoernmcvnnn. 171 | Logisoft Australia......c.coecercvrrricriennnns 122 | Software onthe Cheap........ccocoecnne. 125
BS Microcomp ...cc.eecveveieiirnicrieicenns 161 | LOMWS oo 40 | Solid Software ........ccccovvevveiinie e 14
Business Mode! Systems.................. 116 | Magic Computers.........ccevevirrvirinnen, 153 | Suburban Bookeeping..........coceeviens 179
Business Tools Australasia ............... 146 | Mainstream ........co. vvcevvvevinniinenieenneenn 79 | Sujon COMPULEIS...c..ccvveererrireieene e 66
Capricornia Institute.........cccocvreveicnens 143 | Mannacom .......ccueciereieneerrncncnneneenss 141 | SUPET 5 .ot 147
Cantel ..o e 54 | Martlett Software.........ccceeeevivirriennnnnen 18 | Sybond Services........ccevvvrierrricenennne 191
ChEEIS...cveeeceee et e B0 | Martot......coocverienenercrececrcer e 124 | TEAC . 4B
Choice Marketing......ccccocevvrcvvrcenncene. 132 | Methuen LBC ... 11 | Tech Pacific...72, 73, 114, 147, 149, 151
ChUE .o et 107 | Micro Data Management ................... 171 | Telecomputing MC-P........c.cccoevvevvennnnne. 4
Complete Technology ........cceceeene. 58,59 | Micro Mania ......cccvceeeecimneeniceinnne 34,35 | The Computer House ........cccceenenee 62, 63
CompUtEC .. .. . i 13 | Micro Sales......ccocmivnninniinn, 11, 74,75 | The Computer Knowledge Group......129
Computer and Electronic Services.... 183 | Micro Station...........cocvvvcviiniencnnind 142 | The Computer Trade Centre............. 163
Computer Capital.......ccoovveerecenneencenee 167 | MIiCrogram......cccevveeer cormvcmnienie ey 137 | The Computer Trader............. 70,78, 1565
Computer King.....cccoevvevereneevcninnenines 179 | Micromart.......occoeecviiinoninennnn 130 | The Ribbon Re-Inking Group ............ 184
Computer Shark .......ccoceeverenennnnencas 43 | Micromart........cccoocevmrnnnenee 97, IBC Supp | Ultraphase Computers.........ccccoeeeueene. 171
Computermate Products ........cc.ccu.... 167 | Microshack.......ccocovvecmninninncencinnnn 191 | UNE-X coviienieeerecr v raere e 51
CT Data Computers......cccvveerriicinnns 181 | MIicrosoft .....cccooeevcccicniiniviren e, IFC, 1 | Vapourware ..........coceeveverruenuenns 104, 105
DatafleX.....ccoovivceir i 163 | Microway......cccooeeeeieencrinnnsinnns 2Supp | Visage.....ccovvriiiceccrce 163
Data Research.........cccoovveiomnniinnnnen. 181 | Mike Boorne Electronics............ 126, 128 | Wad International ..........ccceeervnenninnnn. 191
Dataparns......cccccrvevereneneneennnnns 86, 87 | Milestone Technologies..................... 171 | Wilbro Print.........coeooovivenns 84, Insert
DisSCWare.....c.occceerivirnnnrcceeccnes 100, 101 | Mosaic Electronics.......cocovecmrrneceneee 202 | Word Perfect Pacific..........cccevvennnen, IBC
Doctor Disk....cevcvereeirierrnerni e 153 | MUtitech...coovvveviviin el 19 | Y-MICro oo 153
CCITT V24, V22, V22 bis
&] V23 option, Bell 103, 212A

MOSAIC 1200A -MOSAIC 2400A

MOSAIC 12008 MOSAIC 24008
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1200 bps, 300 bps 2400 bps. 1200 bps, 300 bps
internal for IBM PC’s and compatibles

MOSAIC ELECTRONICS (QUEENSLAND) PTY LTD

(QLD) 52 High Street, Toowong Q 4066
P.O. Box 251, Kenmore Q 4049

1200 bps, 300 bps 2400 bps, 1200 bps, 300 bps sy Z';;‘Q;;g :?f’;wfx ((‘:’ijzzf;’w
1200/75 bps (MATEL) optional PO, Box 5246, Crowe Nost 2065

External with RS-232 Interface Ph (02) 963 2186 Fax (02) 438 4748

Auto tone/puise dialling
Auto answer

Auto speed selection

Full Hayes ‘AT command set
Full or halif duplex

Self testing

Telecom authorisafion

12 months warranty

Designed and buift
in Australia

MOSAIC ™
ELECTRONICS
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Even the greatest performance

can be improved upon.
Introducing WordPertect 5.0.

Up to now, the greatest
software performer in word
processing for the IBM Personal
Computers has been
WordPerfect 4.2.

And it still beats all the
competition!

But now, we've even outdone
ourselves. The new
WordPerfect 5.0 is actually 30%
more powerful with more
features to put you even further
ahead.

5.0’s advanced features
include:

* Integrated text and graphics.
* Over 1,000 freely
interchangeable typefaces.
¢ Varying font sizes without
affecting margins, tabs or
column definitions.
¢ Allows you to ‘‘illustrate’’
a point anywhere in your
document.
* Preview feature that lets you
zoom in on details or display an
.« entire page of text and graphics
at once.
* Combin&files. .
° Othter refinenients too
numerous to mention.
¢ Many of the fcatures you'd
expect from a desktop
‘publishing package without the
costs.

i

WordPerfect 5.0 not only
improves the way you work,
but the appearance of your
work as well.

Check out WordPerfect 5.0.

It's setting a proud new standard
in document processing. For more
information, call in at your
nearest PC dealer or fill in the
attached coupon and send to
WordPerfect Pacific, 15 Merriwa

Street, Gordon, NSW 2072. o
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So if you're looking to expand
your computer system'’s storage
capability, whatever your
requirements may be, you
should phore Allaw for

information about your nearest’

Newbury Date Dealer nr
enquire about.our vast range of
quality preducts. Allaw, the
Authority in mss storage.

s

Allaw Sales Pty. Ltd.
9/1 Short Street,
Chatswood NSW, 2067
Fax: (02) 406 9115

Tel: (02) 406 9111

-Brisbane (07) 854 1461,

Melhourne (03) 211 8911,
Auckland (09) 271 » 34,

e

“Your
business
can grow
fo great
proportions
wit
Newbury
Data

drives
behind it”

Wouldn't it be a great idea to be
able to utilise the full designed
potential of your business's
computer without the worries
usually associated with
expanding it into a larger
storage capacity. And, we all
know what the major points of
concern are. Will the drives do
the job? Will they be installed
quickly and efficiently? Will the
vendor support the product?
Will the drives be reliable? Will
the price be competitive?

Allaw is the only company in
Australia who can answer "yes”
to all these questions. As
Australia’s largest importer and
distributor of mass stofage
equipment we recognise a good
product when we see one. We
wouldn't risk our reputation as
reliable suppliers of quality
product by selling anything but
the best and most reliable
products for specific jobs.
Newbury Data has been making
disc drives of exceptional
quality and reliability for the
past ten years. Their products
address the medium to large
5%" rangei.e. 112 MEG up to
400 MEG (ST 506, SCSI and
ESDI) and-they are rapidly
becoming the brand leader for
this category in Australia.

DATA
STORAGE
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