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Sorry, but your data base 
is now a victim of Evolution. 

• 

• 

No wonder you're frustrated 
with your data base — it must 

feel like working with a dodo. 
In the past, data bases have 

been sluggishly slow, difficult 

to fathom, and not very helpful. 

Now, the good news: 
The data base dinosaur is extinct. 

Microsoft Rbase System 
represents a superior new genera-

tion in the history of the data base. 

A relational data base for IBM 
personal computers (and other 

compatible species) that's smarter, 

faster and more powerful than any 
other to have roamed the planet. 

Yet, thank goodness, its 

(r)evolutionary features are the 

very image of simplicity. 
With Application Express, 

you can actually create your own  

specialised applications without any 
programming. 

You see, all the programming 
aspects of Microsoft Rbase 
System are menu-driven: 
you can define your data base by 
simply filling in the blanks. 

Similarly, Prompt-By-Example 
guides beginners through every 
feature without having to learn 

commands and syntax. 
For the experienced user, 

a truly powerful programming 

language makes Microsoft Rbase 

System equally satisfying. 

Importantly, ad hoc enquiry 
has never been so easy or so fast. 

Microsoft Rbase System's mighty 

brainpower makes your stored 

information infinitely more meaning-
Jul and, significantly, more available. 
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FileGateway is a unique feature 

which opens the door to data 
interchange with virtually every 
business software data format. 

Supermath puts 70 new mathe-
matical functions at your fingertips, 

allowing you to perform feats never 
before possible with a data base. 

And if number-crunching the 
dollars and cents of climbing this 
evolutionary ladder is your special 
interest, you'll be pleased to know 
that it's well within your grasp. 

At just $1,450 (plus sales tax), 
Microsoft Rbase System is very 
competitive. 

Better still, there is no extra cost to 

you whatsoever for networking. 
(Others demand an ever-

increasing fee as you add on more 
users. Is it any surprise that they 

are dying out?) 
What's more, we can show you 

MICROSOFT® 
Microsoft is to software what IBM is  

how to easily change-over all your 
data base information from what-
ever system you use. 

Honestly, you'll be far more 
efficient once you get that fossil 
out of your disk drive. 

For a free demonstration please 
call us now on (02) 452 5088 or 
toll free on (008) 226 850. 

Or explore the full possibilities 
of Microsoft Rbase System in the 
privacy of your own PC. 

For your comprehensive trial 
pack, please send $25 with this 
coupon to: Microsoft Rbase 
Offer, Freepost 3, Forestville, 
New South Wales 2087. 

Name 	  

Company 	  
Title 	  

Address 	  

	 Postcode 	 

Telephone 	  

Rbase System. 
to hardware. The industry standard. 
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APC price rise, damage minimal. 
Now listen here you lot. We're not going to beat about the 

bush. The cover price of APC is going up to $3.95 from the 
April issue. (The price is actually going to $5.95 for the 
March issue, but that's another story — it'll be a bumper 
edition of APC with more than a few surprises. Don't miss it). 
We all know that inflation continues to drive up the price of all 
the essentials in life, like beer, Isaac Asimov reprints and 
APC. Last year we put the price up 55C, so count yourself 
lucky we've been able to show some restraint this year. 
To show we're not all made of silicon here in the APC 

mausoleum, we're delaying putting up the subscription price 
for a further month. So if you're quick you can get twelve 
issues of APC, which would normally cost you $47.40, for a 
mere $42. Cripes — you don't need to be a Cobol 
programmer to realise what good value that is. So get your 
pencil out of your ear and fill in the subs card now. You know 
it makes sense! 
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Hardcard' from the Plus Development 
Corporation is faster, smaller and more 
reliable than any other hard disk drive on 
a card, in the market today. 

It's a breakthrough in PC mass storage 
design, the original hard disk drive on a 
PC card. 

Only 25.4 mm (11 thick, the Hardcard," 
unlike others, really does only occupy 
one slot in your PC or compatible. 

Hardcardrm can be installed (or 
removed) in minutes and comes with a 
12 month warranty. It's the ideal, most 
affordable way to turn your PC into a 
PCXT, or for simply adding 20 MByte 
of hard disk storage. 

So now you don't have to sacrifice a 
floppy disk drive or put another box on 
your desk to get all the storage space you 
need, just call Tech Pacific on (03)6909055 
or (02)3192622 for the address of your 
nearest Hardcard dealer. It's the original 
(and best). 

And because of a unique head 
locking mechanism, HardcardTM is virtually 
shockproof, making it the most portable 
hard disk drive around (now you can take 
your office with you!). 

TechPACIFIC 
Hardcard 
from Plus 

Plus and liardcard arc trademarks of Plus 
Development Corporation. 

Hardcard° 20. 
All other hard disk 

drives are just...thick 



This little card does all the phone-managing you 
might want, according to its suppliers, Alfa Gat, in 
Tel-Aviv. 
Samples weren't available at press time, but for 

$US350, you get a PC-compatible card which can 
wait until a line is free, then dial a complex 
sequence of numbers (coping with PABX 
problems if necessary) and open up a little 
window on your screen when the number is about 
to ring, adding a little note saying who it is, and 
any other important details you may have noted 
about them (account number, for example, or first 
name). It's called Mu/-T-Dial, and I have no 
information about approvals for use in Australia, 
but if you want to call Israel, the number is given 
as 03-284743, 284084, and Oded Gottfried is the 
contact. 
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It looks as if the Eighth Australian Personal Computer Show 
is to be the venue for major product launches from 

Apple, Commodore and Atari. Details in this 
month's news column . . 

Lace in excellent 
condition 
Apricot has succumbed to 
pressure and produced an 
IBM PC/AT-compatible 
conversion unit for its 
Apricot PC and Xi micros. 
The cost is virtually that of 

an AT without disks, which 
is right and proper —
because that is what you are 
buying. 
For $2500 odd, you get a 

new motherboard. It has a 
new processor chip, and 
new memory chips. That's 
what we, in the trade, call a 
computer. You get a changed 
keyboard, and a changed 
monitor. You keep the disks. 
Your new machine will not 

run Apricot software any 
more, but it will use Apricot 
disks. 
I'm irresistibly reminded of 

the legendary small-ad in a 
shop window: 'For Sale: one 
second-hand football. Outer, 
leather casing needs 
replacing. Bladder missing. 
Lace in excellent condition'. 
Guy Kewney 

Too hard to 
please 
(As an introduction to this 
item, readers should be 
aware that Guy Kewney has 
received considerable ribbing 
over a piece he wrote in 
another publication — prior 
to the Amstrad PCs release 
— describing just how 
Amstrad should configure 
its micros — Ed). 
The fuss over the 

specification of the Amstrad 
PC has come home to roost. 
Alan Sugar has said if 

people think his PCs 
overheat, then he'll fit fans. 
If they think the machines 
will work better with pink 
spots, he'll supply those, 
too. His advice to people 
who have fans fitted is: 
disconnect them. They use 

power, putting an extra 
strain on the power supply, 
and adding to the heat ... 
Judging from comment in 

other magazines, the office 
Amstrad (complete with pink 
spots, having been upgraded 
by myself) is the only one in 
the world which isn't 
imitating Three Mile Island. 
I gather this is the machine 

showing its gratitude to me, 
personally. I rang an ex-
colleague, the other day, to 
try and find out where she 
got a report on Amstrad PC 
failures. It was she who gave 
me the clue: 'You aren't 
writing stories on the 

Amstrad, are you?' 
Yes, I said, I am. 
'But you designed it, and 

you get a royalty on the 
sales. Don't you think that is 
unethical?' 
I don't really know what to 

think about this. On the one 
hand, flattered. Surely people 
don't really think a journalist 
could design a computer! On 

the other hand, annoyed: 
would I design a computer 
that wouldn't work in high 
resolution graphics? But 
then again, flattered that a 
mere purveyor of gossip 
should become the subject 
of gossip. And again, 
annoyed that an old friend 
should believe this sort of 
thing. 
But why shouldn't she? I 

believe this sort of thing 
myself. 
At last year's Comdex (see 

the report in the January 
issue) I was told (by a 
colleague) that a certain 
opinionated pundit, writing 
for a very popular US 
computer magazine, was a 
contract retainer to PCs 
Limited, the uppest and 
comingest American clone 
maker. 
I believed it. 
I didn't ring him up and 

ask, because I had no 
information beyond my 
colleague's gossip to check 
out. But then, neither did my 
colleague — he said he'd 
been told that he would be 
shown cancelled cheques, 
but he hadn't actually seen 
them. 
Nonetheless, I believed it. 
Grounds for believing it are, 

almost exclusively, that this 
pundit has mentioned the 
company, PCs Limited, 
enthusiastically in his column. 
But his opinion, to be frank 

are rather less enthusiastic 
than my own. I think the 
company has done amazing 
things, and deserves to be 
mentioned more often. 
Even so, I was indignant, 

and when I bumped into him 
at a party, I snubbed him. 
Enough philosophy and 

head-shaking over the 
irrationality of humankind, 
already. To the point, to the 
point: did I design the 
Amstrad? Do I get a royalty? 
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No. Had I designed the 
Amstrad PC, I would now be 
able to retire and write my 
novel. And the Amstrad PC 
would be different. It would 
have had: 
• an intelligent keyboard 
which you could carry 
around like a lapheld 
computer; 
• a single expansion slot, 
not three; or maybe a plug 
for the bus, with the option 
of attaching an expansion 
box; 
• a standard IBM keyboard 
that fitted into its socket; 
• a built-in modem and 
bundled foolproof comms 
software for the modem; 
• a printer, for one model; 
and 
• EGA and even PGA colour 
cards. 
As a result, the machine 

would have cost twice as 
much, been launched six 
months late (at least) and 
nobody would have even 
looked at it. 
And the editor would have 
fired me. 
Guy Kewney 

Tutorial time 
There is obviously a need for 
something to take the pain 
out of learning to use a 
micro. MS-DOS, even with 
Gem or Windows, is not the 
answer. And with low-cost,  

PC compatibles taking hold, 
there are many micro users 
around, making it theoretically 
possible to sell to a mass 
consumer market. 
The problem facing the 

industry, however, is a 
subtle one: it is the 
difference between 'training' 
and 'salesmanship'. 
Take for example an 

excellent program called 
Javelin, launched last year at 
over $1 100. Hardly anybody 
bought it. 
The reason was hard to 

explain, but simple to grasp. 
Javelin turned out to be 'just 
what I wanted' for many 
people, but only after a 
couple of hours' tutorial to 
explain what it actually did. 
(No, I am not going to 
explain what it does, here.) 
The authors couldn't follow 

their preferred route of 
putting up the price. 'If we'd 
put it put to $3000, then 
people would have been 
prepared to spend time 
selling it to prospective 
customers', they said. 'But 
you can't ask $3000 for 
something that used to cost 
$1100, not even if the 
people who have bought it 
say it would be worth twice 
that'. 
So it sells, in America, for 

$100, at which price people 
don't mind buying it in the 
vague hope it may be sort of 
useful. Then they tell their 
friends, and so on, and it is 
now selling, people say, very  

well thank you. 
Once they have bought the 

software, some of the users 
will spend $3000 of their 
company's money on a 
training course to learn how 
to use it. But that's a special, 
unique program. No-one in 
their right mind would 
consider spending even half 
that amount for a training 
course on (say) First Choice, 
when the program costs 
$250, and the computer to 
run it under $1 500. 
Computer-based tutorials 

are attractive, because they 
can follow you — theoretically, 
at least. PC Tutorial from 
Cedarhurst Computing, for 
example, is memory-resident. 
You can jump into it while 
running things like WordStar 
and dBase, and back out. 
You get 20 diskettes, and it 
starts you off from scratch. 
It costs $120. 
More to the point, there is 

some chance of seeing this 
sold in shops. The shopkeeper 
makes a profit selling it, 
instead of wasting time and 
keeping other customers 
waiting while trying to 
explain something face to 
face. And in all probability, 
the shopkeepers will be 
trying to explain something 
they probably don't 
understand all that well 
themselves. 
I haven't seen PC Tutorial, 

yet, but unless it is very 
different from anything else I 
have seen I remain sceptical 
about how many people will 
actually have the patience to 
use it to learn what they are 
about. 
Guy Kewney 

Ignorance is not 
bliss 
Would any other industry 
put up with the level of 
ignorance the micro business 
accepts in its- sales staff and 
managers? 
I rang the managing 

director of a company which 
had launched an 80386-
based supermicro. 'Who 
should I talk to', I asked, 'for  

technical questions?' 
He responded: 'I'm your 

man'. 
'Good', I said, 'what I want 

to know is — since there is 
no purpose-written operating 
system for desktop use of 
that chip — will you be 
buying a networking 
operating system? 
'Ah, now you've got me', he 

said. 'You'll have to ask one 
of my techies'. 
If one were announcing the 

awards 'for Manager of the 
Year in Micros', this chap 
would be second on the list 
— announcing the recipients 
in traditional 'Miss World' 
reverse order. He's dim. 
On the other hand, the 

managing director of one of 
the country's largest hardware 
distributors is not dim at all. 
He's brilliant. But he is also 
a man who honestly believes 
that it is impossible to get 
data on his firm's central 
computer onto his desktop 
PC, which is functioning as a 
dumb terminal. The data is 
on his screen as we speak, 
but he is convinced that he 
can't 'download' it. Yes, he is 
using Sidekick — why do I 
ask? 
He isn't unfit for his job, 

just untrained. The 
requirements for his job are 
not technical wizardry, but 
honesty, and understanding 
of the financial pressures on 
an international corporation, 
and an ability to select and 
motivate his fellow directors. 
But having got the job, in 

any other business, he 
would be fed into a period of 
three to six months of 
intensive training. 
In a baking group, he'd be 

sent round all the sites, sent 
on seminars by baking 
equipment manufacturers, 
be expected to roll his 
sleeves up and get flour 
under his nails. 
In the air; ne business, he'd 

have to 	t several agencie.. 
vvi"-, the >aies staff, noting 
how tickets are made out 
and learning the major 
routes covered by his carrier. 
Perhaps he wouldn't be able 
to hear a flight number, and 
immediately tell you what 
time it left which airport — 
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INTRODUCING THE A*STAR IITM 

r 	 -1 
I 1 	A 6, 8,10 AND 12 MHz AT? 	1 

1 
1 	WHAT A REASON TO CELEBRATE!  1  

We're having a party! It's a going 
away party. And, it's for IBM. But, 
shhhhh! Don't tell them. We want it 
to be a surprise! 

Why a party? Well, it's because 
we've been told that more than a few 
of IBM's customers have been "going 
away" ever since we introduced our 
A*Star"PCIAT compatible micro-
computer. Now that we've announced 
our new A*Star II, we figure a lot 
more of their customers will be going 
away. That's because the A*Star II 
is the only "network ready" PCIAT 
compatible that can operate at 6, 8, 
10 and 12 MHz. And because it's 
now available locally in a super 
selection of low 9Si models. 

The A*Star 1.. s not just another 
clone, it's better...much better! Not 
only is it faster and more powerful  

than IBM's model, it's also incredibly less 
expensive. Better yet, the A*Star II 
is built and backed by Wells American -
a company that's been making micro-
computers longer than IBM. (We 
bet that surprises even you!) But more 
than just an AT compatible, the A*Star 
II is both a single and a multi-
user system. Each unit is factory 
equipped for network operation with 
up to 254 other A*Star, IBM or 
compatible computers! 

If you'd like to be a part of our 
IBM going away party, clip and 
return the coupon or call us at one 
of the numbers below. But don't tell 
IBM! If they find out how many of 
their customers are going away, they 
might just go away themselves! Of 
course, that would be okay with us. 
We never really invited them anyway! 

❑ Sounds like a terrific party! Please send me 
the name of my local dealer. 
❑ I'm ready to celebrate NOW! Have your 
local dealer call or telex me immediately. 
❑ Yes, I would like an on-site demo. Please 
have one of your Sales Engineers call me. 
(Vic. only. Serious buyers only, please.) 

Company: 	  
Phone/Tlx: 	  
Address: 	  
City: 	  
State: 	  
P/Code• 	  

Sole Australian Agents: 

KCM Computers Pty Ltd 
380 Victoria Street, 
Richmond, Vic 3121 Australia 
Tel (031 429 2733 Tlx:AA39766 

Name: 	  

.a 

Wells American 	From $A2995.00 INTERNATIONAL SALES OFFICE 

Corporate Headnuarters:3242 Sunsei Boulevard•West Columbia,South Carolina 29169 USA•803/796-7800•TWX 510-601-2645 
IBM, Personal Computer AT and AT are trademarks of International Business Machines. 
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NEWSPRINT 
but he'd know which book 
to pick up and find out. 
But computing, it seems, is 

'too hard' to be learned like 
this. 
Well, what nonsense! No-

one is so stupid that they 
couldn't go on a one-week 
assembly language course 
and come away with a 
detailed, if not skilled, grasp 
of how a particular chip 
works, with its support 
circuits. And a manager who 
spent an afternoon being 
trained in the theory and 
rudiments of disk formatting, 
and didn't come away with a 
clear understanding, would 
be incapable of buying a bus 
ticket. 
Passing over the fact that I 

do know a couple of senior 
managers whom I would 
never trust to buy a bus 
ticket, I have to ask: why? 
Snobbery is part of it. The 

aforementioned MD 
illustrated this, perhaps 
unwittingly, perhaps not, 
when he advanced the 'you'll 
have to ask one of my 
techies' as an excuse for not 
understanding a problem I 
was having with a piece of 
hardware. 
As boss of the outfit, he 

has to be tactful about what 
he says in print. Quoted as 
saying: 'The buffering on the 
card is not up to the 
standard of other boards we 
make, but we can get away 
with it most of the time, 
and it is a cheap card, what 
do you expect?' he could 
anticipate losing that particular 
franchise before he'd collected 
his royalties. 
When he says you have to 

ask one of his techies, he is 
just making an acceptable 
excuse. In fact, it holds no 
water for those who know 
him: he has an Honours 
degree in electronic 
engineering, and vast 
experience of the micro 
business, both hardware and 
software. 
What I find unacceptable, is 

the fact that this is regarded 
as an OK excuse. 
It isn't. For a senior 

manager to be unskilled at 
the more esoteric arts of his 
business is forgiveable, but 
to be ignorant of essentials 

is an error which should be 
remedied. For managers to 
actually boast of ignorance 
of the simple nuts and bolts 
of his trade is pathetic. 
It is a habit of our business, 

a custom which has become 
established through cowardice 
and laziness It should be 
ended. 
Guy Kewney 

Over-ambitious 
project 
It is two years (or so) since 
IBM frightened the knickers 
off the software business by 
launching a whole range of 
own-label applications 
packages. It was going (said 
observers at the time) to 
literally take over the whole 
retail software business. No-
one could compete. Even 
Lotus would go out of 
business. 
Olivetti now says it is going 

to dominate the software 
business, with the Olisoft 
label. 
Don't waste time laughing. 

What Olivetti actually means 
is something less ludicrous. 
It means it is going to 
actively promote Unix-
compatible DOS software. 
Software which runs under 

PC-DOS and MS-DOS is only 
theoretically capable of 
running in a 'DOS partition' 
of Xenix. You tell Xenix that 
part of the time it has to 
obey DOS commands, and 
load your DOS programs 
into that part of the 
computer. 
Olivetti, 25 per cent owned 

by America's AT&T, which 
has a close, not to say family 
relationship with Unix-owning 
Bell Labs in its turn, has 
been deeply committed to 
making Unix a popular 
operating system. 
The idea, put forward when 

the company announced the 
3B2 minicomputer, was that 
you could connect your 
micros to the 3B2, and it 
would work both as network 
and as a multi-user Unix 
system. 
If it were a network, the 

3B2 would be a fast file 
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ABLE-1 
easy software that 

does it all: integrated 
$300 

inc. S/Tax 

DEALERS & CORPORATE BUYERS 

SOFTWARE bundle ABLE-1 with your computer huge 
bulk discounts and we provide training 
Australia wide 

SOFTWARE ONLY $300 R/R incl 
or 

SOFTWARE + 2 DAYS TRAINING $395 

TRAINING by WILLIAMS BUSINESS COLLEGE 
• DOS 
• DATABASE 
• GRAPHICS 
• SPELLING CHECKER 
• WORDPROCESSING 
• SPREADSHEETS 
• MAIL MERGE/LABELS 
• COMMUNICATIONS 

ALL IN ONE 
SOFTWARE 

$ 3 00 
(02) 817 4129 	 (02) 476 5760 
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VAN SUWANUKUL AND 
KEVIN JENKINS,C0 -FOUNDERS 
HERCULES 

Introducing 
The Hercules Graphics Card Plus 

Iis100% compatible with our original card 
and costs 40% less.And that's not even the 

reason to buy one. 
The reason is RamFont, an entirely new mode of 

operation that is unique to the Graphics Card Plus. 
The idea for RamFont first occurred to Hercules 

co-founder and chief engineer Van Suwannukul, two 
years ago. 

At the time he was working with Microsoft 
engineers on their new word processor, later known as 
Microsoft Word. 
Microsoft's engineers knew that soon there would be 

very high resolution laser printers offering multiple 
typefaces. 

They reasoned that 
if you could print italics 
and boldface, you 
should be able to see 
italics and boldface on 
the display. 

Unfortunately, the 
Microsoft engineers 
were ahead of their 
time. 

It was not 
possible, with the 
graphics cards that 
existed at the time, 
to get both the 
flexibility to 
display multiple 
typefaces, and the 
speed that is  

essential to a word processor. 
Van knew that to solve Microsoft's problem, new 

hardware would be needed. 
So he invented RamFont. 

Word 3 —Three times faster. 
Two years later, the Hercules Graphics Card Plus 

was ready. 
What Van had developed was RamFont, an 

new mode that could store, and then display at 
lightning speed, 3072 programmable characters. 

By this time, Microsoft's engineers had used every 
trick in the book to speed up Word, and succeeded in 
making Word 3 considerably faster than earlier 
versions. 

However, for many users it still wasn't fast enough. 
So you can imagine how delighted Microsoft's 

engineers were when they saw Word 3 running over 
three times faster on the Hercules Graphics Card Plus. 

At last their word processor could really process. 
1-2-3 Release 2 fulfills its promise 

At Hercules, we knew that this was just the tip of 
the iceberg. RamFont was a revolution waiting to 
happen. 

The more we used it, the more possibilities 
opened up. 

Take 1-2-3 Release 2 for example. 
Release 2 has an optional character bet that nearly 

doubles the size of the viewable spreadsheet. 
It's a great idea ... until you try scrolling up and 

down or right and left. It takes forever. 
As RamFont has the ability to display characters 

ranging in size from 8 by 4 to 9 by 16, it was easy to 
adapt Release 2's smaller characters. 
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The result is that now you can scroll a far larger 
spreadsheet as fast as version 1A could scroll a 
smaller one. 

Then another idea occurred to us. 
If RamFont could be programmed to display 

characters, why couldnt it be 
programmed to display 
graphics? 

Well, it turned out it could. 
So we did a bit more work 

and now you can draw 1-2-3 
graphs in a window on top of 
your spreadsheet, and view your 
data in the background. 

(Or, you can still view a 
graph on a full screen if you 
prefer.) 

We liked what RamFont did LOTUS 

for Word and 1-2-3 so much we 	1-2-3 RELEASE 2 
 

did the same thing for Symphony and Framework. 
Can a graphics card be a work of art? 

Van will tell you that the Hercules Graphics Card 
Plus is the best monochrome graphics card he's ever 
designed. 

Which is significant because 1) Van is not given to 
exaggeration, and 2) his three previous designs have 
met with a certain degree of success. 

What makes the Graphics Card Plus so good is a 
chip Van designed called the V112. 

The V112 does three things. 
First, it runs every single one of the thousands of 

programs written for the IBM Monochrome Display/ 
Printer Adapter. 

Second, it runs every single program written for 
the famous Hercules 720 x 348 graphics standard. 

And third, it makes RamFont possible. 
Survival of the fittest 

Actually, chips like the V112 do something else. 
They make our products even more reliable. 
One chip manufacturer was astonished when we 

told him that we test 100% of the nodes on a chip. He 
said 93% was common. 

By testing each chip individually to 
such high 
specifications, we are 
able to weed out weak 

V112s before they go to 
assembly. 

Then we subject the 
survivors to more testing 
at temperatures above 

70°C, weeding out 
whatever weaklings 
are left. 

After the Vll2 has been 
thoroughly tested, we insert it into a fully assembled 
Graphics Card Plus. (Incidentally, all our PC boards 
are 100% tested, which is another rarity.) 

Then batches of the finished product are heated in 
ovens.to greater temperatures than you are ever likely 
to encounter. 

While still hot, the Graphics Card Plus is placed in a 
PC just like the one you use, and we run special software 
that exhaustively tests all functions. 

Then, as a final precaution, each tested unit is 
carefully placed in an anti-static bag to protect it 
during shipment. 

Free software, and parallel ports . 
Hercules has become famous for the software we 

include with each monochrome graphics card. 
And the Graphics Card Plus has the best 

software yet. 
You get a program to extend the life of your 

monitor. 
And to print graphics. 
Then Fontman, a program that makes it easy to 

create your own RamFont characters. 
Plus 25 fonts to get you started. 
Plus 

everything you 
need to run 1- 2-3 
Release 2, 
Microsoft Word 3, ( 
Symphony 1.1, 
and 
Framework II. 	go‘  

And the 
Graphics Card Plus comes with 
a parallel printer port that you can 
disable. (Some PC compatibles require this.) 

What price perfection? 
With the RamFont breakthrough, 100% 

compatibility with our original card, free software, a 
parallel printer port , and the Hercules Graphics Card 
Plus should cost at least $1200. 

Surprise. Its suggested list price is only 
$595 ex. tax. 

If you think that the Graphics Card Plus must be 
the ultimate monochrome card, you're not 
alone. 

John Dvorak, PC magazine 
columnist, said this about 
the Graphics Card 
Plus: 

"If you intend 
to buy an IBM or 
clone and want to 
run a 
monochrome 
system, this is th 
card to get. I 
would& even 
think about 
anything else." 

Neither 
would we. 

We're strong on graphics. 
119 FERRARS STREET 
SOUTH MELBOURNE, 
VICTORIA 3205 

Symphony/Lotue; MicrosofT;rr=grko'rVIT/traVoBnI:14113e1;lilletlee, ft:inFont, Font Man/Hercules. 

V112 Hercules. 
ARCOM PACIFIC 
BOX 13, CLAYFIELD 
BRISBANE, QUEENSLAND 
BRISBANE: (07) 52 9522 
SYDNEY: (02) 957 4678 
MELBOURNE: (03) 51 9446 
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server. And if it were a 
multi-user mini, the PCs 
would be terminals. 
If you could get software 

which ran under PC-DOS on 
a network, and the same 
program prepared to run 
under Unix or Xenix, then 
the user need never know 
which operating system was 
running. 
That was the theory. It fell 

down on a simple point: the 
failure of software publishers 
to rush out new diskettes of 
their programs, guaranteed 
to run under Unix. 
What Olivetti is trying to do 

is not take over the software 
retailing market, but to 
actively sponsor retailing of 
dual-standard programs. 
Having said all that, I 

should add feel free to 
laugh, anyway. It isn't going 
to happen. 
Guy Kewney 

New 
Commodore PCs 
It's rumoured that a cheap 
Amiga will be unveiled at PC 
'87 which will see the 
keyboard and the processor 
housed in the one box, (not 
unlike the C128). The 3Y in 
disk drive will be moved 
to the side of the machine 
(as to which side is still 
unknown), and is expected 
to be priced considerably 
cheaper than the current 
Amiga 1000 (as it is now 
known), which sells for 
$2495. We also believe it 
will plug directly into a TV. 
The second surprise is 

expected to be a 'drop in 
box' concept, where instead 
of attaching the bulky 
Sidecar to an Amiga to 
achieve IBM compatibility, it 
will be possible to install a 
card which will give standard 
XT compatibility. 
An original criticism of 

Sidecar, when it was first 
released, was the lack of file 
transfer ability between MS-
DOS and AmigaDos. This 
has since been rectified by a 
utility on the Amiga Enhancer 
(recently released by 

Commodore), aptly called 
PC-Utility. 
The third product is 

believed to be a PC-
compatible, called the PC 5. 
It is expected to be a single 
drive system with an 8088 
processor and 512k RAM. 
The price is rumoured to be 
under $1500 — a blatant 
attack on the Amstrad 
PC1512's ground. 

Typical Telecom 
Computer users who access 
remote bulletin boards, 
Viatel or other services down 
their telelphone line are in 
for a shock, if a planned 
Telecom initiative goes 
ahead. Telecom has proposed 
the introduction of timed 
local calls for data 
communications purposes. 
The proposals introduce an 

STD way of being charged 
for local calls, with callers 
being charged 18 cents for 
every three minutes of a call 
involving transmission of 
digital data. In addition, the 
party at the receiving end of 
the line will be charged $6 
per hour in city areas, and 
$7 per hour in country 
areas, for receiving such 
calls. 
This of course raises the 

question of how Telecom 
will be able to differentiate 
between voice and data 
calls. Unless it has some 
technology that has been 
classified top secret, there 
seems to be no way to do 
this. This raises the likelihood 
of timed local calls being 
introduced for all subscribers, 
dramatically upping the cost 
of telephoning. 
One proposal being 

suggested by Telecom is 
that private telephone 
subscribers be required to 
furnish an affidavit to the 
effect that their telephone 
line will only be used for 
voice calls, if they wish to 
avoid the timed local call 
charges. Another suggestion 
is that all business 
subscribers be charged the 
STD-like rates, regardless. 
One of the reasons for the 

proposals is that Telecom is 
reportedly upset at the 
number of subscribers, in 
the business community, 
who, instead of installing an 
expensive leased line between 
computers, use a standard 
Telecom line, and simply 
keep it open all day, at the 
cost of 18 cents per day. It 
may be a case of using a 
sledgehammer to crack an 
acorn. 
Assuming the proposals go 

through, and there has 
already been a great deal of 
protest, it's going to mean 
more expensive data 
communications. 
For instance, subscribers to 

Viatel, which with a 75 Baud 
send rate is hardly the 
fastest service around, are 
going to have their 
telephone bills increased 
substantially. They'll have to 
develop some pretty nifty 
search techniques to keep 
the time of a call down, and 
the temptation will be to 
keep browsing to a minimum, 
which will of course make 
service providers less than 
happy. 
For bulletin board 

subscribers, what was once 
a low cost hobby, after the 
purchase of a modem and 
communications software, 
will suddenly become a 
costly practice. If you can 
talk faster than you can type, 
it will be cheaper to 
telephone than use a bulletin 
board. 
In short, the Telecom 

proposals, if accepted, will 
do more harm to the newly 
booming datacommunications 
user than anything else 
imaginable. 
To look on the bright side 

for a moment though, it 
might mean a boom in 
1200 and 2400 Baud 
modems, to keep the data 
transmissions time down to 
a minimum. But then, if 
Telecom's phone lines and 
exchanges stay the way they 
are, we might as well all go 
back to writing letters. 

New Atari PCs 
Atari has launched a PC 

clone with in-built EGA at 
last month's Consumer 
Electronics Show in Las 
Vegas. 
It has also announced an 

AT-level machine, using the 
80286, a low cost laser 
printer and a new 'mega' 
version of the ST. 
Atari has long hinted that it 

would produce a laser 
printer and plans to sell it 
with the previewed four 
megabyte ST as a cut price 
desktop publishing system. 
The printer will cost 

$US1500 but no prices 
have yet been set for the 
Mega ST, which is available 
in one, two or three 
megabyte memory capacities. 
The IBM clone will have 

512k RAM expandable to 
640k, a dual speed 8088 
CPU, serial, parallel and 
external drive ports and EGA 
standard graphics output. A 
mouse, high resolution 
monochrome monitor and a 
single 51/4 in disk drive are 
included in the price of 
$US699. The machine does 
not have any expansion slots 
but Atari is working on an 
external box. 
There's no official word yet 

on an Australian launch date 
or price, but sources 
suggest we'll see the 
machine in Sydney at the 
APC Show in March, and it 
should be available in retail 
stores around July with a 
price 'which is fiercely 
competitive with that of 
Amstrad's PC'. 
Guy Kewney 

Clever disk 
In the US, 3M is selling its 
preformatted diskettes with 
real (not demo) software. 
The program only runs a 
dozen times, however, then 
scrambles itself. If you like 
it, you phone 3M and it 
gives you a 'key' number 
which resets the counter, 
while 3M rushes you the 
official program with manual, 
direct from supplier. 
There ... that's our useful 

tip for the marketing boys 
this month. 	 END 
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"To be really 
productive, a 
CAD system 
needs input and 
output devices 
that are totally 
accu rate, 
reliable and 
simple to use." 

The low cost TRUE GRID 1000 series 
are ideal for less demanding applications like 
cursor control and menu picking. Three sizes 
give you active areas of 125x125mm, 
280x280mm or 280x430mm. And you have 
a choice of stylus, single button or four button 
cursors. All with a resolution of 0.13mm. 

The high resolution 8000 series gives 
you a resolution of 0.03mm on active areas of 
280x280, 280x430, 457x610 or 610x915mm. 
Transducers include three-and 16 button 
cursors. These are the choice for demanding 
design and graphics applications. 
Support. The most critical spec. 

Houston Instruments has earned a 
reputation over the years as a quality 
manufacturer of computer peripherals at 
reasonable prices. At C&PA we're proud to 
maintain that reputation in Australia. Every 
Houston Instrument product is rigorously 
tested before it leaves the factory. And if you 
ever need help, C&PA has service and support 
around the country. 

To see Houston Instruments in action, 
call your nearest C&PA office today. 

With computer aided design and computer graphics moving into more fields, 
the need for precision input and output devices becomes greater. Houston 
Instrument is a world leader in computerised graphics equipment With 26 years' 
experience, they are renowned for quality, reliability and innovation. Plotters range 
from small desktop to large, high output models. Whether it's business graphics or 
CAD, there's a Houston Instrument model that will do the job. Here's a small 
sample of the range. 
The DMP-51/52 MP Series plotters 

Precision drafting plotters designed to increase productivity. That sums up 
Houston Instrument's DMP-5l/52 MP series. With features like automatic changing 
of up to 14 different pens, constant velocity control for uniform inking and automatic 
pen capping. 

Whatever your application, the DMP-5I/52 MP series handles it easily. They 
can handle plots up to 508x813mm (51 MP) or 546x864mm (52 MP) at plotting 
speeds of up to 550 mm/sec with a resolution of 0.1 mm. Ideal for complex jobs like 
detailed engineering and architectural drawings and PC board layouts. 

The DMP-56 
Here's the throughput and flexibility you need in an oversize AO plotter. 

Capable of handling 18 different media sizes up to 914 x 1219mm with plot areas of 
up to 884mm x 1189mm. And at an extremely affordable price. 

Whether you're producing architectural drawings, mechanical designs, electrical 
schematics or overhead transparencies, the DMP-56 is a fast, quiet, accurate and 
intelligent tool. 

Based on the proven reliability of the Houston Instruments DMP-51/52 series 
plotters, the DMP-56 combines an excellent resolution of 0.025mm with a 
maximum plotting speed of 430mm/sec. This low cost, servo driven plotter can be 
operated with any computer using a standard RS-232C compatible interface. 
TRUE GRID Digitizers 

Houston Instruments TRUE GRID digitizers make high performance and low 
price a reality. This flexible and intelligent series is designed specifically to offer system 
builders a versatile collection of powerful graphics input tools. The graphics capabilities 
and low price of these, superior new digitizers make them a natural choice over 
keyboard entry, joysticks, mice or light pens. 

Whether you need a digitizer for menu selection or as part of a computer 
aided design system, these electromagnetic digitizers let you choose the resolution, 
accuracy and position sensor to suit your needs. 

   

 

C&PA. Around the country. 
QId 25 HaMon Street Stafford 4053. Tel: (07) 352 5788 
NSW 9 Pioneer Ave., Thornleigh 2120. Tel: (02) 848 8533 
S.A. 65 Manton St, Hindmarsh 5007. Tel: (08) 46 4062 

Vic. 25 Hardner Rd., Mt Waverley 3149. Tel: (03) 544 3444 
W.A. 110 Charles St, West Perth 6005. Tel: (09) 328 1533 
A.C.T. Unit I, G3A Pirie St, Fyshwick 2609. Tel: (062) 80 4041 
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THE WEST COAST 

It is rumoured that IBM is about to close the ever-widening 
gap in the micro world, while graphic workstations are on the 
horizon for 1988. And our US correspondent, Tim Bajarin, has 

a few things to say about talking computers... 

An offer IBM couldn't refuse 
If you consider that there is 
a worldwide market of over 
ten million IBM PCs and 
compatibles, and that IBM 
owns around 70 per cent of 
the mainframe market, it had 
to be only a matter of time 
before IBM realised that it 
needed to address the issue 
of making all these 
computers work together by 
developing a common link 
between its mainframe 
computers, minicomputers 
and personal computers. 
To date, most of these 

machines operate very much 
in their own little worlds;  

and communicating between 
them has been difficult, if 
not impossible. 
Dealers who have been 

close to IBM are just 
beginning to leak information 
that IBM is about to release 
the first PCs that will be part 
of this new line of computers. 
The first two machines will 

appear in early 1987. One of 
these will reportedly be a PC 
based on the 8086-2 Intel 
chip. It will have 256k RAM, 
a single 31/2 in disk drive and 
a suggested list price of 
around $US1295. This 
machine could possibly  

signal that IBM is moving to 
accept the more durable 
3/in format as the way it 
will handle disk storage in 
the future. The second 
machine is what could 
perhaps be called the small 
footprint AT, designed to 
conserve desk space and be 
more upgradable. 
Dealers have confirmed that 

any machines released 
during 1987 will be part of 
a new line of PCs that could 
implement proprietary 
technology at any time. Such 
technology will be designed 
to be 'hard to clone'. Dealers  

also believe that 1987 will 
be the year when IBM 
begins to give us the 
common thread that ties its 
whole range of computers 
together. This will have a 
dramatic effect on the 
personal computer industry. 
No matter what machines 

IBM does release in 1987, 
you can be sure that they 
will all be part of IBM's 
grand scheme to recapture 
the parts of the computer 
market that have escaped its 
clutches. 

Amiga provides 
the spur 
When Dave Morris, founder 
of the original Amiga 
Company, gave sneak 
previews of the Amiga 
graphics chip at the 
Consumer Electronics Show 
in Chicago during the 
summer of 1984, it was the 
talk of the show. Soon 
afterwards, Commodore made 
Mr Morris an offer he 
couldn't turn down and very 
soon the Commodore Amiga 
Personal Computer was 
born. 
The graphics chips at the 

heart of the Amiga have 
helped to define what 
excellence in screen 
management should be, 
while at the same time 
spurring industry giants like 
Intel and Texas Instruments 
to develop industrial-strength 
versions of these types of 
chips. As a result, you 
should expect to see graphic  

workstation products in 
'general' offices by the late 
1980s. 
It was considered strange 

that the Amiga chip seemed 
destined to be an 
enhancement to the world of 
entertainment, because 
although the Amiga has 
software for almost every 
type of application, it is 
always positioned more for 
the consumer market than 
the potential serious business 
user. 
One of the reasons for this 

is that Commodore is not a 
business name, but has 
traditionally kept itself in the 
heat of the consumer 
computer wars. However, 
Commodore is now hoping 
to break out of that mould 
with a new version of its 
Amiga PC. 
Sources close to the 

company believe that it has 
a new version of the Amiga 
graphics chip that will rival 
any of the industrial-strength 
products already released. It 
appears that Commodore 
will also base the new  

computer on the more 
powerful Motorola 68020 
processor. This chip runs at 
16MHz which means that 
programs literally race 
through their paces, instead 
of crawling along. 
The new Amiga will cost 

around $US1 995. If 

Although voice synthesis is 
no longer new, getting a 
computer to talk back to a 
user properly requires a lot 
of memory and good 
programming technique to 
be effective. But a new 
product from Microphonics 
Technology in Auburn, 
Washington could change all 
that. 
Pronounce Plus is a voice-

controlled product that 
allows IBM PC users to 
develop 'Voice-Macro' 
commands and add voice-
control to most spreadsheet, 
word processing, database 
management, CAD and 
accounting programs running  

Commodore does release 
this machine, watch how 
companies who have 
traditionally provided graphic 
workstations take note. 
Maybe we will even see 
graphic workstations get a 
stronghold in the business 
market as early as 1988! 

under PC-DOS or MS-DOS. 
No programming is required 

because Pronounce Plus 
runs concurrently with 
applications programs, and 
memorises keystrokes and 
instructions as they are 
actually performed, storing 
up to 256 commands at any 
one time. 
This is t: 	first practical 

program tot voice commands 
have had the chance to 

use. 
Pronounr:e Plus is priced at 

$US795 complete, and 
includes a plug-in board, 
68k of concurrent software, 
a microphone and 
documentation. 

Micros should be seen, not heard. . . 
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Hypertec Pty Ltd 
Suite 404, Henry Lawson Business Centre 
Birkenhead Point DRUMMOYNE NSW 2047 
Telephone: (02) 819 7222 Telex: 177440 

This symbol 
guarantees you won t be 

left dangling! 
You know the feeling! So many imported boards to 

choose from...BUT...will they work with my hardware and 
software? Will there be hidden traps? Who can I talk to? Who 
really, knows? 

Hypertec does! And our boards won't leave you 
dangling! 

That's why we're proud to wear this symbol. It's part of 
our guarantee you won't be left in any doubt about buying the 
best in Australian design, assembly and client service. Also, 
there is our full twelve-months warranty on every board. 

Designed for the IBM PC and true compatibles, 
Hypertec's award-winning* accelerator, memory expansion  

and multifunction boards are world standard. And because 
they're Australian, local support is available to dealers and 
users alike from the company which designs and builds 
them. 

Our boards are ideal for building up new PCs, and for 
dramatically boosting power and functions of existing PCs, 
avoiding expensive machine replacement. And all the back-
up, advice and support you could ever want is right here on 
your doorstep. 

Let the symbol (and Hypertec) work for you. Call us now 
and find out how far Australian standards and service have 
advanced. 

*Hypertec featured in the first four places in no less than three hardware categories in the 1986 PC World Class Awards. 	
2557/F.P./Little 
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For once, being smaller than IBM 
is a definite advantage. 

When it comes to a portable computer, 
smaller is better. That's one reason the new 
dual disk drive Toshiba T1100 PLUS has it all 
over the IBM PC Convertible! 

But our portable PC is not only smaller than 
the IBM, it's lighter. And more powerful. Our 
80086 microprocessor lets you zip through 
work at up to twice the speed. And our 
maximum memory capacity is 640K 
of RAM. Their's is only 512K. 

The T1100 PLUS has other things the 
IBM doesn't. Like serial, parallel and 
CRT ports that are built-in standards. 
Not add-on extras. And a high resolution 
LCD display screen that tilts to many  

convenient viewing angles. Not just a few. 
Of course, the Toshiba T1100 PLUS does have 

a few things in common with the IBM portable. 
Like complete IBM compatibility. 
And two built-in 720K 3.5" disk drives. It's just 
that it has these things in a smaller, lighter, 
faster, more portable, more affordable package. 

And see why being smaller than IBM 
I is going to make us one of the biggest 

I 	names in PCs. 
IBM PC Convertible is a registered trademark of International 
Business Machines Corporation. 

TOSHIBA 
ONE LESS THING TO GO WRONG. 

Toshiba (Australia) Pty. Limited. Computer Products Division, 
84.92 Talavera Road. North Ryde 2113. Sydney (02) 8873322, 

Melbourne (03) 5661700. Brisbane (07) 3529888. Canberra (062) 805100. 

Conroy Carpenter/TCP 0161 



WrilnirUiTA4 
rr 

The customer reaps the 
benefits in the cut-price 
computing war 
With PC clones being in 
great supply, a scenario 
reminiscent of petrol stations 
undercutting each other's 
prices to attract customers is 
being acted out in the 
States. The result is an all-
out pricing war. 
All over the US, computer 

dealers are using every trick 
in the book to get customers 
to come in. They offer low 
prices, and in some instances 
even throw in a case of 
floppy disks or memory 
expansion cards just to get 
the customer to buy. 
One company that has 

offered cut-rate prices on a 
wide range is Tandy. You 
can buy the model 1000 
with 256k RAM, for $US799 
— and that includes a colour 
monitor. 
One of the leading Korean 

manufacturers, Hyundai, has 
just released a computer 
called the Blue Chip PC. This 
particular model is sold 
through mass merchandisers 
such as Caldor and Target 
stores in the Eastern US. For 
about the same price as the 
Tandy model 1000, you get 
a dual-disk system with 
512k RAM, a monochrome 

monitor and free software. 
In high-tech areas like 

Boston or Silicon Valley, you 
can get even better deals; 
CCT Computers of Sunnyvale, 
California will sell you a 
personalised system 
configured to your own 
specification. The CCT-286 
AT-compatible runs at 8MHz, 
with 640k, seven DMA 
channels, a 1.2Mbyte floppy 
and a controller for hard and 
floppy disk drives. This 
system sells for $US995. 
One of the most interesting 

places to buy low-cost 
clones can be found in the 
heart of Solicon Valley. Fry's 
Electronics is actually part of 
a large valley grocery chain, 
and is the only store where 
you can buy potato chips on 
one rack, and 256k DRAM 
chips on another! Although 
Fry's carries some smaller 
brands, it is known for its 
ability to get real IBM PCs, 
Compaqs and Apple products 
and sell them at incredible 
discounts. 
As you can imagine, any 

new player entering the US 
computer market will be up 
against some tough 
competition. 

Balancing 
the books 
AppleWorks has been one of 
the most successful packages 
ever released for the Apple II 
line of PCs. And, just like 
Lotus 1-2-3, there is a great 
market for software that 
works as companions with 
'base' products. 
Broderbund Software of 

San Rafael, California, has 
just introduced a financial 
management package that 
works with AppleWorks. The 

package, called On Balance, 
lets you record and reconcile 
bank and credit transactions, 
create and track budgets and 
print out reports and 
cheques. 
The program updates 

cheque registers automatically 
and warns when payments 
are overdue. The On Balance 
files can also work with the 
AppleWorks spreadsheet. 
On Balance is a nifty 

product that gives new life, 
power, and functionality to 
your AppleWorks program. 
It costs $US99.95. 

TO GROW IN THE 
COMPUTER INDUSTRY 

YOU NEED 
CREDIBILITY! 
Now just $55 per week 
will buy you a prestige address: 
Level 49 MLC Centre 
Martin Place Sydney 

FAULTY AS 
POWER 
SUPPLIES 

LOOK AT JUST ONE OF THE 
ADVANTAGES OF CONTRACTING 

OUT REPAIRS TO YOUR VALUABLE 
EQUIPMENT. 

RELEASE AN ENGINEER FOR MORE 
IMPORTANT JOBS. 

WE REPAIR ALL TYPES OF POWER 
SUPPLIES. 

$WITL`NI~f6~1 POWER 
SUPPLIES 

PHONE: 799 6465 
44 KINGSTON STREET, HABERFIELD. NSW 

• Plus we'll receive, sort and hold your mail. 
• Plus you'll have Fax and Telex numbers for your letterhead. 
• Plus your telephone answered 24 hrs per day in your company 
name and messages flashed to your personal pocket 
communicator! 
• Plus a luxury share office for your use up to one hour each day 
(Sydney only) - 
doesn't that sound more professional than the way you're 
operating now? 
That's just the start! Charged only as you use them: 
• Secretarial service including dictaphone, word processing, 
photocopying, etc. • We hold your letterhead, on file • Brilliant office 
on a daily basis • Fully equipped boardrooms, bars • Juniors to run 
messages • Intown, interstate & overseas couriers • Full computer 
service • EBS rates • Reciprocal rights with Melbourne, Brisbane, Perth 
& Parramatta • Instant printing • Binding for reports etc. etc. 

LOCK INTO ALL THIS FOR JUST $55 PER WEEK cJ 
Become a Company Headquarters Networker Today. 

For complete details phone: 

\iiir
ydney (02) 238 2174, • 	Melbourne (03) 62 4237, Brisbane (07) 221 2899 
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Dynamac 
The Dynamac embodies the state-of-the-art in microcomputer 

technology and embraces many of the attributes of the Mac Plus. 
But despite the power and prestige of this innovative, lapheld micro, 

the search for the ultimate in portable computing continues. 
Nick Walker assesses the machine's attractions. 
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At 640x400 pixels, the Dynamac's power-hungry electroluminescent 
screen is 46 per cent bigger than the standard Macintosh unit 

It's a commonly accepted fact that 
microcomputer technology progresses 
at a meteoric rate. For example, in 1980 
$1500 would buy you a 16k, 8-bit 
machine; in 1982 a 64k, 8-bit machine; 
in 1984 a 128k, 8-bit machine; and in 
1986 a 640k, 16-bit machine. In reality, 
however, the facts are not so simple. 
While ;t is undoubtedly true that chip-
level technology progresses at a meteoric 
rate, the same cannot be said of many 
microcomputer-related technologies. Disk 
drive technology, screen technology and 
especially software technology are three 
areas which are currently limiting micro-
computer design, an excellent example 
of which is the Dynabook concept. 
Developed in the late 60s and early 70s 
by Xerox at the Palo Alto Research 
Centre, the Dynabook was designed on 
the basis that by the time the software 
was developed, the hardware would be 
available to implement it. The final 
specification called for a flat machine —
about the size of a hard-back book —
with a graphical display and touch-
screen control. Much of the graphical 
display technique was later used by the 
same Xerox team, now at Apple, in the 
creation of the Apple Lisa and the Apple 
Macintosh. 
The processing power and memory 

needed for the Dynabook are now availa-
ble, as is the software in the form of the 
Apple Macintosh. But two slow-develop-
ing technologies have prevented the 
Dynabook from becoming a reality. First 
of all, in the field of screen design, many 
manufacturers have been working for 
years to find a flat screen of decent 
resolution and contrast that is capable of 
being battery-powered. Secondly, in the 
field of hard disk design, the problem has 
been making a hard disk which is 
capable of taking the sort of knocks a 
book-sized machine will inevitably receive. 
Although hard disks are of a suitable 
size, I have yet to find a hard-disk 
manufacturer willing to accept my hard-
disk challenge: assuming that the worst 
damage a lapheld micro would sustain 
would be a fall from someone's lap to the 
floor, that the hard disk should also be 
capable of withstanding such an onslaught 
while operating. 
The danger for any manufacturer pro-

ducing a lapheld version of the Macintosh 
is that it will inevitably be compared with 
this mythical Dynabook, and not the 
current crop of IBM PC-compatible lap-
helds. But, despite this drawback, two 
'flat-Macs'. have been produced. 
The first of these to reach APC, and the 

subject of this review, is the 'DynYrinac', 
which provocatively invites direct corn- 

parison with the Dynabook. A second 
machine, known as the Colby Mac and 
specifically designed for rugged applica-
tions, is in the pipeline awaiting launch. 
Certainly, the Dynamac has a specification 
beyond that found on the majority of 
laphelds: 1 Mbyte of RAM, a 40Mbyte 
hard disk, a larger than normal Macintosh 
screen and a built-in 1200-baud modem. 
It's undeniably an achievement to fit all 
this technology into a lapheld machine, 
but it would have been a major leap 
forward if it had all been contained within 
a Dynabook-size case. 

Hardware 
My first impression of the Dynamac was 
one of style and quality. The design is 
similar to the majority of laphelds on the 
market, with the screen hinging back to 
uncover a keyboard and disk drive, but 
the Dynamac's matt black finish with an 
amber/gold screen and a high-quality 
poly-carbonate casing combine to provide 
an extremely classy-looking and elegant 
machine. 
Although the Dynamac is significantly 

smaller than the standard Macintosh, it 
is — in lapheld terms — a large machine. 
At 40cm x 35cm x 7cm it is considerably 
larger than a similarly-specified, IBM-
compatible machine such as the Toshiba 
3100. In addition, the Dynamac is 
strictly mains-power only and has a foot-
print significantly larger than the average 
user's lap! It doesn't take too long to 
realise that this machine is best treated 
as a very portable desktop machine — or  

'Iuggable' as it is otherwise known. 
According to Dynamac Corporation the 

machine should weigh 6.3 kg, but because 
the review machine had a prototype hard 
disk it was half a kilo overweight. My 
humble bathroom scales put the weight 
of the Dynamac at 9.9 kg — I hope it's 
Dynamac which is at fault, or I desperately 
need to shed a few pounds. 
In order to obtain a Macintosh mother-

board, Dynamac is currently utilising the 
Mac Plus for the necessary parts and 
throwing the rest away. Negotiations are 
taking place with Apple for the purchase 
of motherboards alone which would 
obviously bring the price of a Dynamac 
down. 
The Dynamac's rear panel is a definite 

contender for the maximum number of 
ports in the smallest space 'competition'. 
This 35cm x 7cm rear sliver contains, 
from left to right, the following: a mini-
phono sound output; a mouse port; a 
SCSI external disk connection; a Mac-
intosh external disk connection; processor 
interrupt and reset buttons; an external 
keypad; an external keyboard; a telephone 
jack out; a modem volume control; a 
telephone jack in; S5/8 DIN-style sockets 
for printer and modem; an E-machine 
output; a composite video output; an on/ 
off switch; a mains power in and a 120/ 
230v switch for the power supply. Also 
on the back in gold writing is the legend 
'Designed by EJ'. 
As the majority of these ports have been 

'inherited' from the Macintosh Plus, the 
S5/8 DIN sockets are also the non-
standard ones used on the Macintosh 
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Plus and unfortunately lack a power out 
line. For the majority of peripherals this is 
unimportant as they have their own 
power supply. But some modems and 
unusual peripherals can't be used. More 
significant is the fact that Apple is 
flagrantly ignoring the new international 
S5/8 RS232 standard which was set up 
to solve the problems of different RS232 
configurations. The port labelled E-
machine will allow the Dynamac to work 
with a 'larger than Macintosh' external 
screen. 

The internal design of the Dynamac 
is the epitome of high-end, lapheld 
design. All the individual 
components are separated by heavy-
duty aluminium alloy plating to stop 
interference. The only remaining 
space, in the centre of the machine, 
has already been accounted for; an 
optional tape streamer will be 
available to fill it 

Technical specifications 
Processor: 
RAM: 
ROM: 
Mass storage: 
Display: 
Keyboard: 
Standard interfaces: 

Operating system: 

Motorola 68000 running at 8MHz 
1 Mbyte (plus 128k for screen) 
128k 
800k, 3.5in floppy drive; 40Mbytes Winchester 
640x400 monochrome, electroluminescent 
59 keys, full-stroke 
Mini-phone sound output; mouse port; SCSI external 
disk; Macintosh external disk; processor; external 
keypad; external keyboard; telephone jack out; telephone 
jack in; S5/8DIN-style sockets for printer and modem; 
PhoneNet; E-machine output; composite video 
Apple Macintosh 

When I received the Dynamac, I was 
given strict instructions not to attempt to 
get inside it. This is understandable, as it 
required removing no less than 18 
screws and that only gets you as far as a 
shielding plate. If you were to remove 
this shielding plate, you would be con-
fronted with the ominous sight of a Mac 
Plus system board, 1 Mbyte of RAM, a 
40Mbyte hard disk and a 1200-baud 
modem complete with external casing. 
It's worth describing briefly the Dyna-

mac's architecture, though the use of a 
genuine Mac Plus motherboard means 
that it is virtually identical to the Mac 
Plus. The processor is a 68000 running 
at 8MHz. The 1 Mbyte of RAM can be 
upgraded to 2, 2.5 or 4Mbytes. An extra 
megabyte of RAM costs $US540, or 
going straight to 4M bytes will cost 
$US1500. 

Although the Dynamac 
is significantly smaller 

than the standard 
Macintosh, it is — in 

lapheld terms — a large 
machine'. 

The power supply in the Dynamac is not 
the one from the Mac Plus, as this would 
occupy too much room. In addition to 
being smaller, the Dynamac power supply 
is also dual voltage (115v/230v) which 
means you can use it worldwide provided 
you have the right mains plug adaptor. 
The standard Macintosh speaker sounds 
feeble under the casing of the Dynamac, 
though the possibility of including a 
larger speaker is under consideration. A 
small, powerful and extremely quiet fan 
is included to keep the machine cool. 
The review machine was fitted with the 

800k floppy from the Mac Plus and an 
internal 20Mbyte, 3.5in Rodime hard 
disk, but production models will have 
just the floppy or the floppy and a 
40Mbyte hard disk. Dynamac has an 

interesting way of demonstrating the 
durability of this hard disk. At certain 
computer shows in the States, the 
Dynamac has been seen operating while 
held in an electric drinks shaker. All very 
impressive, true; but nothing like the g 
force it would receive falling from some-
one's lap. For some reason Dynamac was 
unwilling to disclose the manufacturer of 
this hard disk, but the company did 
mention that it weighs a puny 0.5 kg, is 
voice-coil activated and has an average 
access time 28.29 milliseconds, so it 
should be very fast. 
The Dynamac's screen is an amber, 

electroluminescent device. Unlike LCD 
displays electroluminescent displays emit 
light, so they don't need to be in direct 
light in order to be readable. However, 
that said, there is a price to pay for the 
'readability' of an electroluminescent 
display, and that is in power. Dynamac 
estimates that the machine could be run 
from batteries for approximately three 
hours with an LCD screen, but with the 
electroluminescent display this is reduced 
to less than 15 minutes — and so the 
mains-only restriction. One feature that 
all flat screens presently lack is sufficient 
contrast, and this is particularly noticeable 
on the Dynamac because most Mac 
applications operate with black text on a 
white background. The 'black' pixels of a 
Dynamac are in fact a slightly darker 
shade of amber. While this is fine for a 
block of black pixels, it makes distin-
guishing single-pixel lines, such as the 
letter - I -, difficult. 
The refresh rate of an electrolumine-

scent screen is slightly slower than that 
of a cathode ray tube. On all applications 
except those that have very fast animation, 
this is totally unnoticeable; the only thing 
I noticed it on was a game called Racquet 
Ball. This refresh rate does cause one 
very nasty problem: under incandescent 
light (light bulbs and the sun) it's fine; 
however, a fluorescent light interferes 
terribly with the screen, causing a really 
bad flicker. Gas-Plasma technology, as 
used on the competitive Colby Mac cures 
the screen flicker problem but was 
rejected for the Dynamac as it can only 
generate in a dark red glow, and it's also 
very fragile. 
Apart from being electroluminescent, 

the screen is very interesting in another 
way: in pixel terms, it is 46 per cent 
bigger than a standard Macintosh screen, 
at 640 X 400 pixels compared with 512 
x 342 pixels. This has been achieved by 
replacing the video display with a small 
PCB and running a cable from this PCB to 
a clip attached to the 6f3000 to intercept 
video calls. The circuitry is the same as 
that of the Mega-screen and the E-
machine, both of which are extra-large 
screens for the Macintosh. An additional 
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128k of screen memory is included, so 
the Mega-screen actually frees some 
memory for application use. The beauty 
of this arrangement is that it will automa-
tically work with the maximum resolution 
of the screen it is attached to — up to a 
maximum of 1024 x 1024 pixels. For 
example, a Dynamac can be attached 
straight to a 1000 x 800 pixel E-
machine screen and will automatically 
utilise the extra area. 
It is a tribute to the original software 

design of the Apple Macintosh that most 
Macintosh applications will take advant-
age of this extra area. Everything I tried 
which used 1-e-sizeable windows took 
advantage of the extra screen area, and it 
proved very useful on such packages as 
Pagemaker and MacWrite. Packages 
such as MacPaint which use a fixed-size 
screen, and 'games that totally ignore 
Macintosh windows, will also run quite 
happily but only in the top left-hand 512 
X 342 pixels. The only program that 
absolutely refused to run was Microsoft 
Flight Simulator. It seems ironic that the 
classic test of compatibility for an IBM 
should be the same for the Macintosh. 
Possibly, Microsoft has sold more Flight 
Simulators for its compatibility value and 
has purposefully written the code in a 
particularly convoluted way, as a result. 
There is also, apparently, an odd bug 
with the Microsoft Excel spreadsheet, 
whereby it will work perfectly on the 
screen providing you don't exceed A4 
size — one pixel under A4 is fine; one 
pixel over and the system crashes. 
The keyboard is basically a standard 

Mac Plus keyboard with the numeric 
keypad removed. The Enter key from the 
numeric keypad has been retained and 
grafted on to the right-hand side of the 
second row on the keyboard, and the 
Return key has been reduced from an L 
shape to a standard key to accommodate 
this. In terms of 'feel' I find the Macintosh 
very hollow and lacking the positive click 

The rear of the Dynamac has been utilised to the limit. Most ports have 
been inherited from the Mac Plus, with additional slots for an internal 
modem and networking facilities 
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of the better IBM and compatible key-
boards. In an effort to keep the thickness 
of the Dynamac down, its keyboard has 
been mounted without the ergonomic 
slant of most keyboards. This gives the 
unusual feeling of typing into a valley, 
and I'm sure any competent touch-typist 
will hate it. 
The Dynamac comes complete with an 

internal 1200-baud modem. To avoid 
problems with Telecom in Australia, the 
modem will have to be removed and 
replaced with an approved modem. It's 
nice to see that Dynamac has still 
included the external modem socket 
should you wish to use your own. 
Occupying less than four cubic centi-

metres in the casing is a PhoneN ET local 
area network controller. This is compatible 
with Apple's own Appletalk network but 
can run through an existing office tele-
phone wiring without interfering with 
your telephone system — so most of the 
wiring is already installed. 
I couldn't finish the hardware section 

without mentioning the carrying case 
that will be supplied with the production 
machines. Dynamac assures me that it 
will be finished in highest quality calves' 
leather with a ballistic lining — surely an 
indication of the kind of customers at 
which the machine is aimed! 

Software 
As the Dynamac uses a genuine Mac 
Plus motherboard, in system software 
terms it is absolutely identical to the Mac 
Plus. Except for the problems with the 
larger screen, there is no way in which it 
could be incompatible. This means that 
the whole range of Mac Plus applications 
will work on the Dynamac. A number of 
major changes were made to the system 
software when the Mac Plus was intro-
duced, and it is probably worth briefly 
recapping on these. 
The system now formats all disks to 

800k and the true hierarchical filing 
system (HFS) unless otherwise specified. 
The ROMs in the Mac Plus now total 
128k, and contain HFS and updated 
version of such things as the QuickDraw 
routines. This did mean that a few 
applications didn't work, especially pro-
gramming tools and public-domain pro-
grams. All the packages that failed to 
work when I reviewed the Mac Plus have 
now been modified to work with both the 
Mac Plus and older Macs. 

Price 
A fully configured Dynamac with 1 Mbyte 
of RAM, a 40Mbyte hard disk and an 
internal 1200-baud modem costs 
$US6785. A basic system with a mere 
1 Mbyte of RAM, no modem and no hard 
disk costs $US4995. The prices con-
verted to Australian dollars, (at the time 
of going to press) are $10,475 and 
$7711 respectively. 

Documentation 
No documentation was supplied with 
the review machine, and Dynamac was 
unable to say what form this would 
finally take. Considering that a complete 
Mac Plus has been destroyed to create 
the Dynamac, you should at least expect 
a standard Apple Mac Plus manual. 

Conclusion 
It's all very nice, but what is the point of 
the Dynamac? The machine is not battery-
powered so it needs a mains power 
supply — and for much less, you could 
configure a Mac Plus to a similar specifi-
cation. True, the Mac Plus is slightly 
larger and heavier than the Dynamac, but 
with a Mac carrying case it is still very 
much a 'luggable' and it does have a far 
nicer screen. 
Perhaps the most pertinent indication 

of the kind of market the Dynamac will 
sell into, can be gauged by the sort of 
people making enquiries about the ma-
chine at a recent Apple show: the two 
serious enquiries I witnessed were from 
a managing director of a Swiss Bank and 
a very wealthy Arab. The Dynamac is 
desirable in the same way that a Porsche 
is desirable: there are much cheaper 
ways of obtaining the same performance, 
but if image is important to you, then 
money is no object. 

Negotiations are currently taking place 
to find Australian distributors, however, 
in the meantime direct your enquiries 
to: Dynamac Computer Products Inc., 
Suite 252,1536 Cole Boulevard, Golden, 
Colorado 80401. Tel: (303) 233 7626. 

END 
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STATGRAPHICS 

Powerful Statistics, Sophisticated Graphics 
In One Complete Software System 

STATGRAPHICS—the best overall choice! 

STATGRAPHICS from STSC is simply 
the most complete and powerful statis-
tical software available for your PC. 
STATGRAPHICS integrates powerful 
statistics with high-resolution color 
graphics—in one single software 
system—to give you an extraordinarily 
powerful analytical environment. 

"[STATGRAPHICS] is unusually 
complete as software systems go 
in terms of statistical capabilities." 

(PC Week) 

With more than 250 statistical and math-
ematical procedures, STATGRAPHICS 
offers you the power and precision of 
mainframe software—right on your PC. 
All the tools you need for comprehensive 
statistical analysis: ANOVA, complete 
regression analysis, experimental design, 
quality control procedures, multivariate 
techniques, nonparametric methods, and 
extensive forecasting and time series 
analysis, including Box-Jenkins.  

STATGRAPHICS 

SPSSIPC + 

SAS'IPC 

Integrated 
Statistical 
Graphics 

NO 

NO 

Direct 
Lotus & dBASE 

Interfaces 

NO 

NO 

Menu-
Driven 

NO 

"Verdict: (STATGRAPHICS is] a 
model PC software system which 
will set standards for PC statistical 
software." 	 (PC User Magazine) 

STATGRAPHICS offers you a wide variety 
of graphics capabilities to help you 
visually analyze your data—more options 
and more sophistication than any other 
PC statistical software. Included are 
histograms, two- and three-dimensional 
line and surface plots, scatter plots, time 
sequence plots, quality control charts, 
as well as bar and pie charts. 
STATGRAPHICS supports a wide range 
of graphics boards, printers, and plotters. 

For the most complete, advanced statis-
tical graphics software system available, 
order STATGRAPHICS today. 

STSC, Inc. 
International Sales Department 
2115 East Jefferson Street 
Rockville, MD 20852 USA 
Phone (301) 984-5123 
Telex: 898085 STSC Rove 

STSC 
Available nationally through Softsel and distributors 
worldwide. Dealer inquiries welcome. 

'International prices slightly higher. STATGRAPHICS, 
SAS, and dBASE are registered trademarks of Statistical 
Graphics Corporation, SAS Institute Inc., and Ashton-Tate, 
respectively. Lotus. 1-2-3. and Symphony are registered 
trademarks of Lotus Development Corp. PLUS*WARE and 
SPSS/PC + are trademarks of STSC, Inc. and SPSS Inc., 
respectively. 

A PLUS*WARP PRODUCT 

"I've found STATGRAPHICS to be 
one of the most complete and 
easy-to-use statistics programs 
that I have come across." 

(Whole Earth Software Catalog) 

All this statistical power is even 
more valuable with STATGRAPHICS' 
unique interactive environment. 
STATGRAPHICS is completely menu-
driven so you can get into your 
statistical analysis work quickly and 
be productive right from the start. You 
can easily go back and forth between 
your numerical and graphical analysis—
change variables as many times as you 
want—and see the effect immediately. 

You can also enter and access data easily. 
STATGRAPHICS has a full-screen data 
editor and interfaces with standard ASCII 
files, Lotus® 1-2-3-f-  and Symphony® work-
sheets, and dBASE! files. 

Minimum 
Hardware 
Required 

Dual Floppy 
Disk 

10 Meg 
Hard Disk 

20 Meg 
Hard Disk 

    

U.S. 
Suggested 
Retail Price 

 

 

Helpline 
Support 

   

     

          

     

$7955  

  

          

      

$1385 

   

          

   

$2700+ Annual 
Maintenance 

Fee 	ji 

    



Rodime SCSI Hard Disk 

"$2844 
Rodime, the acknowledged 

industry leader in hard disk drives, 
and the supplier of Apple's own 
hard disk, have introduced their 
own high performance 20 Plus hard 
disk for the Mac Plus. 

Up to 10 times faster than the 
Mac's floppy drive, and up to 6 
times faster than hard drives that 
use the floppy port. The fan-cooled 
compact 20 Plus fits neatly under 
the Mac, and comes ready-to-use 
with cabling, documentation, and 
software for easy disk back-up. 

The 20 Plus uses an embedded 
SCSI interface for the fastest speeds 
available with any drive, and has 
powerful self-diagnostics covering 
the drive, controller, and power 
supply. The fully arbitrating, error 
correcting SCSI controller provides 
increased throughput with daisy-
chained SCSI devices. 

And, at a price significantly 
better than Apple's, with a 1 year 
warranty — the 20 Plus is the No. 1 
choice in hard disks for your Mac 
Plus. 

Rodime drives are warrantied 
and serviced nationally by SKI 
Peripherals, a division of United 
Computers Group Limited. 

WriteNow 

"$360 
"WriteNow is the word 

processor we designed and built 
the Macintosh for," stated Steve 
Jobs. Besides being extremely fast, 
WriteNow is completely 
WYSIWYG. Multiple columns are 
displayed on-screen, as well as 
headers, footers, and footnotes. A 
50,000 word spelling dictionary is 
also built in. 

WriteNow supports switcher, 
complete cut & paste between 
applications, desk accessories and 
dialogs. It also supports graphics 
applications such as MacPaint and 
MacDraw. 

WriteNow is as easy to use as 
MacWrite. Is as capable as 
Microsoft Word. But it's much, 
much faster than either. It also 
incorporates many features of 
leading Desktop Publishing 
programs. 

After more than 3 years in 
development, this really is the word 
processor of choice for the 
Macintosh. 

HOW TO GET MORE FROM  
Filemaker Plus 

°n1Y$495 
Filemaker Plus is a file manage-

ment system for the Macintosh that 
offers extreme ease of use, and a 
multitude of features. 

Filemaker Plus has more 
features than Microsoft File, and its 
ease of use, graphics capabilities, 
and included templates makes it 
better value than Overvue. It's the 
No. 1 choice for producing forms, 
and working with any database 
publishing task. You can enter data 
on a form that looks like the 
finished printed form. 

Features include: 
• Advanced printing and form 

design. 

• Powerful search capabilities. 
• Multifile capabilities without 

relational complexity. 

• Smooth integration with other 
applications. 

• Unlimited layouts for data entry 
and reporting. 

• Scripts, picture fields, working 
applications. 

With some of the highest review 
ratings ever in leading publications, 
Filemaker Plus is the best value 
database available for the Mac. 

Filth/taker Plus 



MacLink Plus 	 Glue 

'$475 
MacLink Plus is one of the 

most advanced file transfer and 
translation software packages for 
the Macintosh. Its unique 
combination of transfer and 
translation features, along with its 
in-built communications, provides 
unmatched data exchange 
capabilities between the Macintosh 
and PC's. 

Transfers and translations are 
supported between file formats such 
as MacWrite, Word, Excel, Jazz, 
Lotus 1-2-3, Symphony, Multiplan, 
Wordstar, MultiMate, DCA, DIF, 
and dBase. Standard text and 
binary transfers are available for 
any type of file. 

MacLink Plus also supports 
dial-up communications (with or 
without translation) to any system 
that supports ASCII tty, or 
XModem protocols. Special 
versions of MacLink Plus are 
available for connection to Wang 
VS and NBI systems. 

MacLink Plus comes complete 
with software for the Macintosh, 
PC, and a connecting cable. 

only$99 

Glue has got to be the best 
product for anyone wanting to 
move large graphics from one 
Macintosh to another. Glue is also a 
fast and inexpensive way to view 
documents created by 
different applications. 
And to transmit 
graphics across 
networks, or by 
telephone. 

MGM Station 

"$1450 
Reviewers have called MGM 

Station the Mac's answer to 
AutoCAD. 

MGM Station is a complete 
design, drafting and engineering tool 
for engineering applications. MGM 
Station also has the ability, with its 
optional CAM extension, to control 
NC equipment. 

It's got every conceivable 
enhancement including complex 
variation of text, dimensioning with 
tolerances, Icon storage, co-
ordination measurements, fillet 
radius commands, and splining. 
MGM Station is the choice CAD 
package for the Macintosh. 

ROFESSIONAL CAD FOR M AC  

YOUR MACINTOSH. 
Cut Out And Mail Today. 

For More Information Or A 
Demonstration Of Any Of These 
Products: 

•o 
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SOFTWARE CORPORATION OF AUSTRALIA 
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South Melbourne 3205. 

MELBOURNE: 699-7255 
SYDNEY: 211-4099 
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5.25" floppydisk 

--A- _y .- 
3.5" floppydisk 

VIVAX particles 
magnified 10,000 times 
by an electron microscope 

Sony Flop isk . 
Certified 100% error free 

-thanks to VIVAX. yirrl 
1/4 

At Sony, we have found it's usually attention to very small details that makes a very big difference. 
The unique layer of magneticVIVAX particles on our 3.5" and newly released 5.25" Floppydisks is a perfect 

example. The VIVAX layer reduces noise which can result in data errors and raises the signal to noise ratio for 
maximum accuracy and greater reliability. 

Quite simply, VIVAX means Sony Floppydisks can be certified 100% error free. 
Sony Floppydisks also incorporate Sony's DDL System (Durability, Dispersion and Lubrication) which ensures 

the disk retains its maximum magnetic properties even underfriction ata wide range of temperatures and humidities. 
VIVAX and the DDL System were a logical extension of our 

video tape leadership into computer technology. Today you'll find 
most major television stations and production houses around 
Australia relying on Sony hardware and magnetic media products. 

You can expect the same high engineering standards and 
manufacturing technology that our video tape customers have 
received for many years. (For example we guarantee our Floppydisks 
for as many as 20 million passes of the head.) 

And you can look forward to our guarantee of consistent 
quality and continuity of supply from Sony Magnetic Media Division. 

You can also expect many more computer-related innovations 
from Sony, the people who invented the 3.5" disk drive and the 3.5" 
Floppydisk. And now give you the guarantee of Floppydisks with 
perfect memory. 

Available at your specialist computer shop. Or contact Sony 
Magnetic Media Division. 
Sydney (02)887 6666, Melbourne (03) 8364011, Brisbane (07)44 6554, Adelaide (08) 212 2877, Auckland (09) 444 8888 SONIC 

MAGNETIC MEDIA DIVISION 
SMM 3734 



FUTURE TECHNOLOGY 

In living 
memory 

If machine 'intelligence' seems rather far-fetched, how about 
computers with logic components compiled of molecules rather than 

silicon? Nick Hampshire presents the history of, and predicts the 
future for, molecular electronics. 

A computer faster and more powerful 
than any available today, yet no larger 
than a sugar cube, could be a possibility 
by the end of the century — a computer 
made not from silicon or gallium arsenide, 
but from organic chemicals similar to 
those found in all living organisms. The 
use of organic chemicals for the construc-
tion of logic devices is a new technology 
called 'molecular electronics'. 
Molecular electronics will allow complex 

logical devices like computers to be 
constructed using individual organic 
molecules to perform the logic functions. 
Such devices will be very small, three-
dimensional and over 800 times faster 
than any semiconductor logic device. 
Molecular electronics is a technology 
which is likely to become the natural 
successor to the silicon chip. 

The reason why 
Since the invention of the transistor in 
1950 and the integrated circuit about 
10 years later, the evolution of electronics 
has seen the continual miniaturisation of 
components; every new generation of 
components being capable of performing 
increasingly complex functions at greater 
speeds. Since 1960 the drive for increased 
speed and complexity has, every 18 
months, halved the area on a silicon chip 
required for a given electronic function. 
A single integrated circuit .25 ins square, 
such as a microprocessor chip, probably 
has more components than the most 
complex electronic device capable of 
being built 20 years ago. 
A powerful driving force behind the 

process of ircreased miniaturisation has 
been the computer industry. New and 
increasingly complex programs have 
meant that processing speed and memory 

size are always proving a limitation to 
programmers. 
This constant increase in complexity 

and speed cannot go on forever — soon 
the fundamental laws of physics will 
prevent further advances. Already these 
limits are being reached: many scientists 
believe that it will prove impossible to 
build memory chips with a capacity 

'Molecular electronics is 
such a new subject that 

there is still no 
agreement on calling it 

molecular electronics — 
some prefer the name 

"bioelectrics''.' 
greater than 32 Mbits commercially. 
Even the fabrication of 1 Mbit RAM chips 
has proved enormously difficult and is 
pushing manufacturing technology to 
the limit to ensure an economic yield of 
usable devices. 
In the short term, one of the solutions is 

to move away from the use of silicon as 
the semiconductor material and use 
gallium arsenide (GAs). This semicon-
ductor material should, theoretically, 
allow the complexity and speed of devices 
to be increased by at least another order 
of magnitude, but it has proved a very 
difficult substance to work with and 
obtain commercial yields from. Conse-
quently GAs devices are very expensive 
and usually confined to military applica-
tions where their low power consumption, 
speed and radiation hardness have proved 
attractive. 
Although over $1 billion has been spent 

over the last 10 years on research into 
GAs, it is only now that scientists have 
discovered techniques which should 
allow it to be applied to the volume 
production of very large-scale integrated 
circuits. However, eventually, even GAs 
devices will come up against the limits of 
both fabrication techniques and the 
basic laws of physics. This leaves the 
question: What comes after gallium 
arsenide? The answer increasingly being 
given by scientists is molecular 
electronics. 
Molecular electronics is such a new 

subject that there is still no agreement on 
calling it molecular electronics — some 
prefer the name 'bioelectrics'. This tech-
nology has grown from the enormous 
advances made over the last 10 years in 
organic chemistry and, in particular, 
biochemistry. Molecular electronics is 
the fusion of this knowledge with micro-
electronics, coupled with the realisation 
that the inherent capacity of biochemicals 
to transport electrons on a molecular 
scale offers the best chance to fulfil 
future needs for denser and faster 
circuits. 
The proposed use of biochemicals and 
the technology for their synthesis is one 
of the most revolutionary and far-reaching 
concepts in its departure from traditional 
electronics. Not only will it require 
entirely new academic disciplines in its 
development, but it will also require the 
coming together of a whole range of 
leading-edge technologies. 

Foundations 
The conceptual possibility of constructing 
molecular electronic devices, or MEDs, 
has been around for about 12 years; the 
initial proposals for molecular devices 
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RUN ALL APPLE SOFTWARE 
ON YOUR PC! 

THE LATEST 
REAL DESKTOP PUBLISHING 
FOR THE PC HAS ARRIVED 

XEROX VENTURA 
PUBLISHER 	 $1495 

You no longer have to cut and paste or send your 
catalogues and manuals to outside production houses. 
Ventura Publisher lets you produce documents much faster 
and more easily than conventional, labour intensive methods, 
with quality that rivals outside print shops. 

Ventura's WYSIWYG display lets you integrate text, 
graphics and images at will. Create new frames and move 
them around with your mouse. The page is instantly 
reformatted on screen with text automatically flowing 
around the graphics. The software quickly integrates text 
and graphics from all the standard wordprocessing, 
spreadsheet and graphics programs (including 
AUTOCAD). 

If you don't have typographic and layout skills yet, a 
wide selection ofpredesigned layouts help you automatically 
format typical business and technical documents. As you 
become a more skilled user, you can create layouts of your 
own with the system's extensive format specification 
facilities. The system also includes a very powerful text 
editing function of its own. 

Finished documents can be printed on standard dot-
matrix, laser or colour ink-jet printers, or they can be output 
to phototypesetters. 

While AT-class computers will give super 
performance, Ventura Publisher will run quite acceptably 
on a standard PC provided it has at least 512K memory, 
Winchester disk and graphics card. A mouse is also required. 
Printers and image scanners are optional, depending on 
your needs. 

DEDICATED WORDPROCESSING 
FOR YOUR PC 

WPS-PC 
	

$695 
If it's fast, easy to use wordprocessing you need, 

WPS-PC is the answer. WPS-PC is nothing like the 
`popular' packages you see advertised. If they are 'user 
friendly', WPS-PC requires no learning at all! The keyboard 
is completely redefined and labelled for dedicated WP 
functions — one keystroke to bold, another to underline, and 
so on, WPS-PC is just like the dedicated DIGITAL 
DECmate wordprocessor (right down to the GOLD KEY) 
but runs much faster. 

Includes full List Processing, Spelling checker and 
Communications. The best professional WP available for 
the PC! 
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TRACKSTAR 128 	 $795 
The software available for your IBM-PC has just 

doubled. With Trackstar 128 you can run virtually all Apple 
(II, II+, IIc, IIe) software with ease. Just install the card, boot 
from our floppy and run the Apple program of your choice. 

With Trackstar 128 your PC acts like an Apple with 
RAM card, 80 column card and colour graphics (RGB) card 
installed. It runs Apple ProDOS, DOS 3.2, DOS 3.3 and 
Apple PASCAL, and supports 80 column mode, plus RGB, 
composite colour and IBM mono output for all Apple text 
and video modes. 128KB and 64KB programs are 
supported, as well as parallel and serial printing. An Apple 
games port and Apple compatible disk drive interface (for 
any difficult copy-protected software) are included. Also 
transfer files between MS-DOS and Apple. Tested as 
99.99% compatible on over 350 of the most popular Apple 
programs. IBM programs for you and Apple for the family. 

TOP CLASS CAD ATA BUDGET PRICE 

DRAFIX 1 	 $595 
So you would like the power of professional computer 

aided drafting software such as AUTOCAD but can't 
afford it? DRAFIX 1 provides an elegant solution. DRAFIX 
1 has an excellent user interface with multi-layer menu 
structure to get you mobile quickly. 

High quality documentation and ease of use give you a 
painless start to 2D CAD. When you really need the full 
power of AUTOCAD, we will be pleased to upgrade you 
— with a trade-in of 50% of what you paid for DRAFIX 1. 

CIVIL ENGINEERING SYSTEMS 

LOGO TECHPAK 
Provides engineers and surveyors with modules for 

Road Design, Drainage Design, Contours and Volume 
Determination, Terrain Modelling and Subdivision Design. 
Interfaces to AUTOCAD. This is the leading software on 
the market. We can supply complete systems with 
computer, plotter and training. 

HOW LOW CAN YOU GO? 

PC CABLES GALORE 
Simply the best value in PC cables you can get anywhere. 
LOGO cables come as IBM/Centronics, Centronics/ 
Centronics and RS232 (all pins straight through). 
2 metres $15, 3 metres $18. 



RELEASES . 
AUTOMATIC PRINTER SWITCHING 

PRINT MANAGERS 
From $550 

Need a buffer that will automatically enable four 
computers to share up to 2 printers? Or a buffer which will 
enable you to use 2 printers at the same time? Or a buffer 
with 2 serial and 2 parallel interfaces installed so you can 
easily switch between parallel and serial devices? Our range 
of Print Managers provides the answers. Parallel and serial 
versions. Low cost manual switches also available. 

NEW IBM SOFTWARE 
THE VERY LATEST FROM THE USA 

AskSam — voted Editor's Choice in PC magazine 
(Nov. 1986), this is the latest text-based database 
management system. Supports structured and 
free-format files or any combination to 4000MB. 	$395 
Key Mailer — for those who need a really professional 
mailing list manager. Print labels and reports. Interface to 
wordprocessors for form letters. Powerful search 
and query capabilities. 	 $395 
Q-DOS — the best and fastest hard disk manager you 
can get. 

Media Master Plus — the standard if you want to 
transfer files between computers (includes CP/M 
emulator). 

Xenocopy PC — supports about 300 formats for 
file exchange (all disk sizes). 
Backup Master — the newest and best hard disk backup 
utility you can buy. Very flexible and easy to use with full 
menu structure, 'inclusive' and 'exclusive' 

$155 
Accelerate 8/16 — high performance CP/M emulation for 
MS-DOS. Includes Media Master PLUS and 
V20 chip. 	 $195 
Twist and Shout — sideways and banner printing 
Utility for dot-matrix printers (CP/M and MS-DOS). $95 

_ LASER PRINTERS 

IMPACT, DATAPRODUCTS, QUME, 
HP AND XEROX 

From the humble HP LaserJet at 8ppm to the 
Dataproducts range at 26ppm, we can supply the laser 
printer to suit your needs and your budget. 

Whether it is for wordprocessing or sophisticated 
desktop publishing, we will provide you with a complete 
system for your requirements. 

NEW DEC PRODUCTS 
FOR RAINBOWS AND DECMATES 

WPS-DOS — just like WPS-8 on the DECmate but much 
faster. Includes list processing, Spelling Checker and 
Communications. Excellent wordprocessing for 
the Rainbow. 	 $695 

Media-Master — disk to disk transfer of files with 

other computers. 	 $225 
Code Blue — now you can run most IBM non- 
graphics software on your Rainbow. 	 $225 
Print Screen — utilises the Print Screen key to 
instantly dump screen text to your printer 
(CP/M or MS-DOS). 	 $95 
Twist and Shout — sideways and banner printing 
utility for dot matrix printers 
(CP/M and MS-DOS). 	 $95 
Switchtnate — Run 3 DECmates to 1 printer or 
2 DECmates to 2 printers (fully automatic). from $1495 

POWER COMPUTERS 

NCR PC8, NEC APCIV, VT/AT,  
KAYPRO, SHARP 

As well as the standard and turbo PCs, LOGO supplies 
the highest performance computers now available. If speed 
and productivity is what you need, come in and see the 
leading power computers. 

For exceptional power and value in its class, see the 
Australian assembled VT/AT. Over 11.5 times faster than an 
IBM PC/XT it is ideal for desktop publishing, engineering 
or any applications requiring high performance. 

SPECIAL 

COMPUTER SYSTEMS 
FREE WHILE STOCKS LAST — Able 1 integrated 
spreadsheet database, graphics, wordprocessor with each 
system purchased (but only if you mention this ad!!). 

L 0 G 0 
LOGO Computer Centre 
Suite 303, Henry Lawson Business Centre, 

Birkenhead Point 
PO Box 389 Drummoyne. Phone (02) 819 6811 

WHEN YOU WANT THE BEST! 

All prices plus sales tax where applicable 
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tiMC ROs 

Now there's an exciting new world for Personal Computer owners 

to explore. The world of Microtex 666 on Telecom Viatel. 

All you need is a 1200/75 baud modem, the appropriate software, 

and a telephone line, and your PC will be ready to go. 

Suddenly you'll be able to shop for software on your PC, and actually 

download it directly through the Viatel system. You'll be able to get PC advice 

and tips. Even place messages on the system for other Viatel users to read 

and respond to — literally a PC talkback service that lets you have a say on 

almost any subject. 

That's just part of what Microtex 666 offers. And Microtex 666 is 

just part of what Telecom Viatel offers. You can also bank with Viatel, place 

bets, buy and sell shares, book travel, and much more. Instantly, easily, 

economically. 24 hours a day. 

Ask for a free brochure at any Telecom Business Office. 

And start using your micro in a whole new, better way. 

Telecom Australia 
Better for Business 	 TM 657C 
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FUTURE TECHNOLOGY 
having been made in 1974 by two 
leading IBM researchers at New York 
University, Dr Arieh Aviram and Dr Mark 
Ratner. Like so many technologies, it 
was impossible to take it beyond a purely 
conceptual stage until other base techno-
logies had been developed and a thorough 
knowledge of the principles obtained. 
A wide range of academic disciplines 

which are not often closely associated 
need to be drawn together — physics, 
mathematics, computer science, biology 

Fig 1 A conventional and 
straightforward two-input NAND 
gate with its associated logic table 

and organic chemistry. This is now being 
done at a number of universities and 
research organisations, principally in the 
US and Japan. At the forefront of these 
groups is the IBM-funded Centre for 
Molecular Electronics at Carnegie-Mellon 
University (CMU) in Pittsburgh. This 
group, under the leadership of Professor 
Robert Birge, has made the major advances 
which look set to turn the theory of MED 
into reality. 

Basic elements 
The research team at CMU has demon-
strated the feasibility of using biochemi-
cals to create the basic logic elements 
utilised in a computer system. The 
device which has been constructed is 
called a NAND gate. The development of 
this logic element has been a major 
advance, since NAND gates are the 
fundamental components from which all 
other logic elements such as flip flops, 
counters and eventually whole computer 
systems can be built. 
The key to this advance is a chemical 

known as a porphyrin. Porphyrins are an 
important group of organic molecules 
which incorporate a metal ion in their 
structure, and are fundamental to many 
biological energy transfer processes. A 
porphyrin is one of the essential chemical 
components of chlorophyll, the chemical 
which allows plants to convert sunlight, 
air and water into the whole range of 
complex organic chemicals from which a 
plant is built. 
Organic chemists have observed that 

given the proper molecular configuration, 
a porphyrin molecule could act as a 
molecular circuit with switching induced 

by visible light. It is this property which 
has been utilised by the CMU team to 
construct the molecular NAND gate. 
As can be seen from the simple two-

input NAND gate in Fig 1, the gate has 
two inputs A and B, and one ouput C. The 
gate will only produce an output, a logic 
0, when the two inputs are at a logic 1; 
any other combination of inputs will 
produce a logic 1 output. 
Architecturally the molecular gate pro-

duced by the CMU team is identical to a 
typical semiconductor gate: it has two 
inputs A and B on Fig 2; and one output 
C. The two inputs consist of cyanine dye 
molecules bonded to a quinone molecule. 
The joint of the logic gate is a porphyrin 
molecule; the output is another dye 
molecule known as a chromaphore. The 
whole molecular gate structure is less 
than one hundredth of the size of the 
smallest theoretical equivalent gate con-
structed from semiconductor material. 
Whereas the inputs to a semiconductor 

gate are electrical pulses, the inputs to 
the molecular gate are in the form of 
pulses of light generated by a laser (as 
shown in Fig 3). The cyanine dye input 
molecule absorbs a photon from the 
laser and, as a result, gains an electron. 
This electron is transferred from the 
cyanine via the qui none to the porphyrin 
molecule. When the porphyrin gains one 
extra electron it has no effect, but when it 
gains two electrons — one from each 
input — it will 'fire' and output an 
electron to the output chromaphore 
molecule. This output electron changes 
the wavelength at which the ouput 
molecule absorbs photons. The ouput 
molecule's state can then be interrogated 
by a laser: if the light is absorbed it's at 

Fig 2 The aLl uc struz',.re of a molecular NAND gate. The two input molecules are the cyanine/quinone arms 
marked A ar.:, B; light of the correct colour shining on either of these two molecules will generate an electric 
charge on t ;e molecule. When the porphyrin ring receives two electrons, one from each input molecule, it will 
output an el' ...:tron to the output trrecule and thereby change its optical characteristics 
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How MultiMate Advantage 
gives  you an unfair advantage 

in word  processing. 
As an industry standard, MultiMate 

Advantage begins with an advantage over 
most other word processing programs. 

Its commands are second nature to 
the overwhelming majority of users. So 
there is hardly any need to re-educate 
new operators in its use. (Some "new 
standards" you have read about are so far 
from standard they require a complete re-
education of experienced users.) 

You can see the advantage in being 
able to create up to eight snaked or 
bound columns on a single screen. (Other 
programs boast when they achieve three.) 

And in being able to produce a 
variety of different lines, boxes and 
borders within columns or around 
paragraphs. (Other word processors 
would expect you to load a graphics 
program.) 

A 110,000 word English dictionary, 
and a 40,000 word thesaurus are distinct 
MultiMate Advantages. (Other programs 
get wildly excited about a much smaller 
dictionary alone.) 

What about the advantage of being 
able to create huge libraries of oft-used 
phrases, paragraphs and templates? Being 
able to re/number sections and footnotes  

automatically; to generate indexes; to 
search, sort, replace, modify and print in 
ways that other programs just fantasise 
about? 

MultiMate Advantages also exist in 
communications. It supports a variety of 
Local Area Networks and DCA format for 
mainframe compatibility. It offers file 
conversions with most popular database, 
spreadsheet and other PC programs. And it 
will support almost every conceivable type 
and make (more that 350 of them) of 
printer. 

But, perhaps the most unfair 
advantage of them all is the 110 key 
MultiMate Advantage keyboard. Add it to 
your PC, and the world's most powerful 
word processing program suddenly 
becomes dramatically faster and easier 
to use. 

Try MultiMate Advantage on your PC. 
The advantages will be obvious. 

rhe 
MultiMate 
Advantage 

MN a =1 	 =IMO TM mk, 	OM Mr 	M 	 M 
jrm•-% 	 r_ : MINIM 

77 Dunning Ave, Rosebery, NSW 2018. Ph: (02) 697 8666 
Ground Floor, 51-53 Park St, South Melbourne, VIC. 3205. Ph: (03) 690 9022 
Unit 3,249 Coronation Dr, Milton, QLD 4064. Ph: (07) 369 2911 	 ASHTON .TATE 
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one state; and if it's reflected then it's in 
the other state. 
In systems constructed from many gates, 

the output of one gate will probably be 
connected to the input of another. Where 
this occurs there is no need for the ouput 
chromaphore molecule; neither is there 
any need for the input cyanine molecule 
on the gate to which it is connected. 

There will simply be a direct electron 
transfer from the ouput of one gate to 
one of the inputs of the other gate. 
Where 'wires' are needed to connect two 
gates, molecules of a polyacetyline organic 
metal will be used. 
One of the major problems in designing 

the molecule was ensuring that electrons 
only flow in one direction — it would be 

useless if electrons were to flow from the 
output to the inputs. What was needed 
was a molecular equivalent of a diode. 
Fortunately, the theoretical work on this 
problem had been done in 1962 by the 
Russian scientist Pschenichnov. He pro-
posed a mechanism called electron 
tunnelling, which allows molecular array 
only if the electron's energy matches that 
of each energy barrier within the array. If 
the electron energy does not match, then 
the periodic molecular array acts as an 
insulating or sigma barrier. (Pschenich-
nov's theory was derived from quantum 
mechanics but was only hypothetical, 
and was not proved mathematically until 
1981). 
An electron passing through an electron 

tunnel can be given the correct energy by 
the laser input. Only if the laser has the 
correct frequency will the electron have 
the necessary energy to pass through 
the tunnel. Each molecular group within 
the periodic molecular array that makes 
up the tunnel has a sigma barrier which 
not only functions as a one-way valve, 
but also acts as a delay. The longer the 
tunnel, the longer it takes for the electron 
to pass through it. This delay is important 
in order that device timing can be 
synchronised: the CMU NAND gate has 
been designed to have propagation 
delays of three trillionths of a second. 
Designing molecules with exactly the 
right electrical characteristics has required 
computer modelling of molecular beha-
viour, and this has been a very important 
area of development at CMU. 

Synthesis 
The techniques involved in the synthesis 
of molecular electronic devices are critical 
if the technology is to develop beyond 
the theoretical and computer simulation 
stage. Even a fairly modest conventional 
computer will consist of several million 
NAND gate structures, and the intercon-
nection of these is exceedingly complex 
— so complex, in fact, that the design of 
many integrated circuits would be impos-
sible without the use of computer-aided 
design. 
The task of synthesising first the basic 

NAND gate, and then joining these gates 
together into a designed structure, makes 
the task of silicon IC design seem trivial, 
especially when you consider that mole-
cular devices are three-dimensional struc-
tures, unlike their semiconductor counter-
parts which are strictly two-dimensional. 
The success of the CMU group, and one 

of the major reasons why it is being 
backed by IBM funding, is its work in 
molecular electronic synthesis. Dr Johna-
than Lindsay has developed a computer-
controlled molecular synthesiser which 
is capable of constructing the complex 

Fig 3 The different input and output states of a molecular NAND gate. 
Note the two input lasers and the output reference laser. The small 'e' 
within the molecule denotes the presence of a free electron 
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molecules which will form the sub-
assemblies of any molecular electronic 
computer. 
The synthesiser is based on principles 

developed in the early 1 970s for peptide 
synthesis, and is known as the Merrifield 
technique. In this process the base 
molecule is chemically attached to a 
small sphere of plastic, and thousands of 
such spheres are contained in a reaction 
chamber. A computer and an associated 
robot are used to add chemicals to this 
reaction chamber. The computer also 
controls the temperature, acidity, and so 
on, and periodically analyses the product 
to ensure that it is being assembled 
correctly. Using sequences of chemical 
reactions, previously calculated using 
computer simulation, the synthesiser 
adds new molecules onto the base 
molecule attached to the plastic sphere. 
In a process which can take several days 
the computer will build up very complex 
molecules, each being an exact copy of 
the original design held in the computer's 
memory. 
A modular approach is being used in the 

synthesis process. In the first stage, the 
different types of molecular gate are 
synthesised. These gates are then used 
in the second stage to construct larger 
assemblies which would roughly corres-
pond to devices such as flip flops, 
counters, and so on. These sub-assemblies 
can then be used to construct the final 
device such as the proposed molecular 
electronic computer. 
The CMU team is intending to use self-

organisational processes where possible 
(self-organisation means that additional 
components of the molecular assembly 
will automatically attach themselves to 
the correct position). Therefore, the 
product of each reaction will organise 
itself automatically so that it steers the 
course of subsequent reactions in a 
predetermined manner, and will then 
pack itself in a space-filling manner to fit 
the substrate on which the system will 
be built. 
Each step in the synthesis requires an 

exact understanding of the chemical 
processes and the molecular behaviour. 
This is impossible without computer 
simulation and is another area where 
advances are being made by CMU. Work 
by John Pople, has allowed the team to 
run computer simulations of the proposed 
devices. Such simulation is, however, 
not easy, since it involves a very large 
number of variables all acting on each 
other simultaneously and can quite 
easily absorb the full power of the most 
powerful supercomputer. Simulation of 
even the larger components of the 
molecular computer will require the new 
fifth generation computers now being 
developed. Fifth generation machines 

running artificial intelligence will also be 
required to control the large-scale 
synthesis. 

The molecular 
computer 
Any usable computer system must have 
data inputs and outputs, plus the timing 
control pulses necessary to synchronise 
the system's operation. In a molecular 
computer, all these connections to the 
computer are made by means of modu-
lated beams of laser light. The molecules 
can be designed to be sensitive to only 
one particular frequency or colour of 
light, therefore the molecule will not 
confuse the ouput interrogation laser 
with an input. Similarly each of the two 

The fifth generation 
computers... with 

their parallel 
architectures and 

artificial intelligence 
software, are an 

essential prerequisite to 
the production of a 

molecular computer.' 

inputs to a gate can be different-frequency 
laser beams, thereby separating the two 
input lines. This is important, since the 
molecule is so small that it would be 
impossible to directly focus a beam of 
light onto any one particular portion of 
the molecule. 
In a workable molecular computer there 

will be many inputs and outputs to the 
system, each consisting of a modulated 
beam of light shining onto a particular 
portion of the very complex interconnected 
molecular structure. To work properly, 
the orientation of the molecular computer 
will have to register exactly with the 
optical connections so that these are 
focused onto the correct input and ouput 
molecules. 
This is no easy task, and can certainly 

not be performed by any mechanical 
means since the scale of the structure is 
too small. The only way to do it is to use 
the same kind of self-organising chemical 
process used in the construction of the 
molecular computer. 
The interface consists of a substrate on 

which the various optical VO connections 
are positioned. This substrate could be 
made from either an organic compound 
such as a plastic or from a metal. The 
optical connections in the form of micro-
scopic light guides on the surface of the 
substrate would be fabricated by the 

photolithographic processes used to 
manufacture conventional integrated 
circuits. 
The position of the optical VO connectors 

would be determined by the computer 
simulation of the shape of the assembled 
molecular device. However, it would be 
unlikely that all the I/O molecules would 
directly come into contact with the 
substrate because the molecular structure 
would be three-dimensional and the 
substrate two-dimensional. It would also 
be very difficult to ensure that the 
orientation of the molecular device was 
correct to properly register with the 
optical I/O connectors. 
The solution to the problem is to give 

the substrate a three-dimensional shape 
so that it will lock into the molecular 
device in much the same manner as the 
way the pieces of a jigsaw puzzle will 
only fit together in one particular way. 
The three-dimensional structure would 
be built up using organic molecules 
attached to the substrate by means of a 
laser catalyst. 
Once assembled onto the substrate 

with its optical I/O connected, the mole-
cular device would be mounted in a 
cryogenic chamber chilled with liquid 
nitrogen produced by a miniature cryo-
generator. Although molecular electronic 
devices could work at normal tempera-
tures, their efficiency and life are greatly 
increased by operating at low tempera-
tures. At such low temperatures the 
molecular structure is frozen, and elec-
trons moving within the structure will 
encounter little resistance since the 
system is almost in a superconducting 
state. This means that the amount of 
energy required by a molecular computer 
will be virtually negligible. 

Applications 
The development of molecular electronics 
is being taken very seriously by IBM — it 
has dropped the development of Joseph-
son junction technology in favour of 
molecular electronics. Industry obser-
vers have estimated that IBM is currently 
spending about $5 million per year on 
research into molecular electronics and 
has made it one of the central components 
of its long-range research. IBM is not 
alone in its interest in this technology: 
the US Defence Department is invest-
ing heavily in research, as, are several 
other American high-technology com-
panies, and in Japan Sony is known to 
already have a team working in this 
area. 
The CMU team in assoc ion with IBM 

have a ,lead in the deveio, -nent of this 
technology, and have set themselves the 
goal of producing a thousand-gate device 
by the end of the decade. If the technology 
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can be advanced in accordance with this 
time schedule, and bearing in mind the 
time taken for comparable advances in 
semiconductor technology, then we 
should see the laboratory demonstration 
of a working molecular computer in the 
mid 1990s. Commercial products should 
follow about four or five years later. 
The architecture of molecular computers 

will probably bear little relationship to 
that of their semiconductor equivalents. 
They will probably be highly parallel 
machines with each processor having a 
small instruction set and a large number 
of inter-processor communications. The 
richness of interconnections between 
processors would not be as constrained 
as that of a similar semiconductor system, 
due to the three-dimensional structure of 
a molecular computer. In addition, since 
all processors should be contained within 
the same molecular assembly, the limita-
tions normally imposed by packaging 
and interconnection would be absent. 
Another difference between the proposed 

molecular computers and their fifth and 
sixth generation semiconductor counter-
parts lies in the organisation of the 
system's memory. Both RAM and ROM-
type devices can be assembled using 
molecular components and, because of 
the very high component density, there 
is no reason why the system should not 
benefit from very large quantities of 
memory — a gigabyte or more would not 
be impractical. The three-dimensional 
structure of molecular computers will 
give designers the added potential benefit 
of not being tied to using conventional 
storage location addressed memory struc-
tures. It would be feasible to implement 
large contents-addressable memories or 
neural network-type memory systems, 
both of which would be an enormous aid 
to the development of advanced artificial 
intelligence software. 
The fifth generation computers currently 

being designed, with their parallel archi-
tectures and artificial intelligence soft-
ware, are an essential prerequisite to the 
production of a molecular computer 
which will belong to the sixth generation. 
Fifth generation supercomputers will be 
required to design the molecular computer 
and will also be needed to develop the 
software which will run on the molecular 
computer. It is unlikely that the lower-
level operation of a molecular computer 
will be accessible to programmers since 
it will probably be designed with built-in, 
general-purpose, artificial intelligence. 
This would accept programs in a concep-
tual form rather than the strictly logical 
form currently used. It would then build 
onto and modify the conceptual model 
using its existing database and data 
acquired from on-going experience. It 
would thus be a direct descendant of the 

rather primitive expert systems in use 
today. 
The application of molecular electronics 

will also open up a whole range of new 
technologies. The sensitivity of molecular 
electronic devices to light will allow 
scientists to create new classes of intel-
ligent image sensors which will more 
closely resemble the human eye in 
function than a conventional TV-type 
image sensor. Indeed, it has been pro-
posed that it may be possible to create 
molecular electronic image sensors which 
would act as a medical implant capable of 
restoring a kind of vision to the blind. A 
molecular electronic vision prosthesis 
has the added advantage that since it is 

'The CMU team in 
association with IBM 

have a lead in the 
development of this 
technology, and have 

set themselves the goal 
of producing a 

thousand-gate device 
by the end of the 

decade.' 

constructed from organic molecules, it 
should be far easier for doctors to 
connect to existing nerve cells. In fact, 
molecular electronics could give doctors 
a whole new range of neural prosthetic 
devices. 
Molecular electronics devices could 

also be employed as chemical sensors. In 
this kind of application the molecular 
system would have numerous inputs, 
each of which would be designed to be 
responsive to one particular type of 
molecule and only that molecule. This 
input selectivity would be achieved by 
making the input molecule's shape con-
form to that of the target molecule so that 
the two lock into each other and thereby 
produce an input. This kind of device 
could find a considerable number of 

applications — for example, in environ-
mental monitoring, industry and 
medicine. 
A possible medical application for such 

a chemical sensor would be an implan-
table body function monitor. This would 
be capable of detecting any chemical 
imbalance in the body brought about by 
illness and advising on the course of 
action necessary to alleviate it. 
Molecular electronics devices are not 

only sensitive to light, they can also be 
made to produce light. The very small 
size of molecular devices means that 
very high-density displays could be 
produced. By changing the molecular 
design, it would be possible to output 
different colours. Displays produced 
using molecular electronic devices could 
be the conventional two-dimensional 
type or a true three-dimensional display. 
This could be created by arranging the 
molecules in a three-dimensional matrix, 
using an optically transparent medium to 
support the molecular structure. 

Conclusion 
Molecular electronics is a technology 
born from the merger of biochemistry 
with microelectronics, and offers the 
potential of a quantum advance compa-
rable to that of the development of the 
transistor. This article is just a brief 
summary of the advances in molecular 
electronics being made now, and some 
ideas for the future. 
Most of the technology described in 

this article is theoretical, since the scien-
tists at CMU have only just succeeded in 
demonstrating the components of a 
simple molecular gate. However, the 
demonstration of this gate is an enormous 
achievement and should open the doors 
for a flood of new developments. 
Molecular electronics is a technology 

which still needs an enormous research 
and development effort to bring much of 
its potential to fruition. This potential has 
been recognised and the funding for that 
R&D effort is now forthcoming. The 
results of this research effort will probably 
be more wide-reaching than we can at 
the moment imagine. 	 END 
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Super Toole", the excellent Pascal 
programming environment, 
'ALICE: the Personal Pascal"*" 
and a collection of interesting 
"Mac"applications. To place an 
order simply complete the coupon 
below, talk with your local supplier 
or call through direct to Microway, 
the Pascal Specialists on 
(03)5554544 right now. 

There's nothing quite like 
sitting at the table with a full hand! 

Im• 

	 TOC-I TM  
The Table of Contents program, supplies 

to the programmers comprehensive contents 
table instead of the usual DOS prompt start 

•r7" 	up screen; word processing, spreadsheets, 
telecommunications at the touch of a 
single key. Sub-menus allow for access 
to a limitless number of programs and 

I 	combined with a lockout function 
makes the program a necessary 
addition to any application. 

Yes, please rush me copies of: 
Turbopower Utilities ($237.00') 
Turbo Asynch Plus ($280.00') 

_ Turbo Power Tools Plus ($280.80') 
MetaVVindow (S383.00') ❑ Turbo 

WINDOVVS ($216.00 ) ' TOC-I ($169.60') 
(' incl. Sales Tax) I: Literature only for the above.. I have enclosed 
my cheque or money order for $ 	Bankcard ❑ Visa 
31 Master Card No.: 	 Expiry Date: 

Name: 	  
Addrecc 	  
Phone. 	 Signature' 	  

MICROWAY 
eArgas, A DIVISION OF EXCEL COMPUTERS 

292 CHESTERVILLE ROAD. MOORABBiN VIC 3181 
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IBM PC/RT 
The IBM PC/RT is a 32-bit RISC machine which is fast and responsive 

in single-user mode. But what does it offer that can't be achieved 
with a Unix multi-user/AT-clone single-user combination? Peter Jackson 

assesses where its future lies — as a fully-fledged member of the 
PC family, or as an office-departmental unit. 
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No surprises here — the RT's standard IBM keyboard 

It's easy to forget, as the analysts pick 
over the entrails of the XT286 and count 
how many PC386s can dance on the 
head of a pin, that IBM is already selling a 
32-bit PC. 
True, those same anaylsts would deny 

that the PC/RT is part of the mainstream 
PC line. But it does have a high-perfor-
mance 32-bit microprocessor, it does 
run PC software with a bit of assistance, 
it does accept standard expansion cards, 
it does have its basis in an industry-
standard operating system — and in one 
of its incarnations it does come in an AT-
style casing and sits on a desktop. 
Indeed, if the PC/RT had originally 

come from IBM's PC division, and if 
Intel's 32-bit, PC-compatible 80386 
microprocessor had been as late and 
unreliable as the 80286, then the RT 
would certainly have taken its place in 
the PC range — despite its non-standard 
reduced instruction set (RISC) hardware 
— as the top-end multi-user Unix system. 
And even though history cannot be 
rewritten now, the recently enhanced 
PC/RT is an interesting machine in its 
own right. With the benefit of hindsight, 
IBM got it very, very nearly right. 

RISC and ROMP 
The 'RT' refers to 'RISC Technology', 
where RISC itself stands for Reduced 
Instruction Set Computers. Recent RISC 
developments have been thoroughly 
described elsewhere, notably in Dick 
Pountain's excellent introduction to the 
subject (APC, December 1985) and in 
Hewlett-Packard's background papers to 
its own RISC project, and do not need 
extensive rehearsal here. 
But put simply, the goal of RISC is faster 

data processing achieved by cutting 
down the number of instructions that 
need to be built into the basic set of a 
microprocessor. The advantages are 
smaller processor chips, since they need 
less on-chip storage for the instruction 
set; faster signal transfer between de-
vices, thanks to the smaller chip size; and 
faster instruction execution since the 
reduced set is designed so that most 
instructions execute in a single clock 
cycle. 
RISC technology has been a matter for 

academic discussion for some time, but 
it's worth taking a brief look at the 
thinking behind RISC-building from the 
IBM angle since the engine at the heart 
of the RT machine is a RISC processor 
called ROMP — the Research OPD 
M icroProcessor. 
The final acronym, OPD, stands for 

IBM's Office Products Division, in whose 
Texas labs the ROMP project started in 

1977. A new design was started because 
it seemed unlikely that any of the mass-
market chip makers could come up with 
a viable 32-bit microprocessor in time to 
drive the next generation of office systems 
that was obviously coming, and IBM has 
never had any qualms about using its 
own processor designs except for the PC 
line. 
In fact, the ROMP was developed in 

parallel with another IBM RISC design, 
the 801 minicomputer. Both chips had 
the same goals: fast execution speeds, 
high throughput, and architectures tailored 
specifically for programming in a high-
level language rather than in machine 
code. The language in question was to be 
PL.8, an enhancement of the old main-
frame PL/I, which was also under deve-
lopment to drive the 801 project. 
The two designs changed side by side, 

since the ROMP was meant to be fully 
compatible with PL.8. For example, 
when the 801 design moved up from 
24-bit processing to full 32-bit, the 
ROMP had to follow suit. 
But in the end the ROMP and the 801 

diverged because of cost and perfor-
mance criteria, and the ROMP ended up 
with a mix of 16-bit and 32-bit instructions 
rather than the 801's complete 32-bit 
set; 16 registers instead of the 801's 
32; and a performance of around 1.5 to 
2.1 million instructions per second (mips). 
For comparison the Intel 80386 chip 
claims to run at around four mips — but 
remember that the ROMP was running in 
prototype form in 1978. 
The final reduced instruction set of the 

ROMP holds 118 instructions, more 
than the 70 or so instructions of later 
RISC designs like the Inmos Transputer. 
Other design changes included the 

switching of the ROMP's memory mana- 

gement unit (MMU) functions to a 
separate chip, since there was just not 
room for a processor and an MMU on 
one. Still, when the time came to design a 
32-bit workstation, the ROMP/MMU 
combination was ready. The problem 
was that the PC had taken off by then, 
and the ROMP, despite its performance, 
was not compatible with the 8088/ 
8086/80286 processor family. If the 
new machine was to be anywhere close 
to the rest of IBM's PC family, then some 
careful system architecture work needed 
to be done. It was, and the results can be 
seen in the RT. 

System architecture 
In effect, IBM was faced with the same 
problem that Compaq ran into when it 
decided to build the DeskPro 386 (see 
review in APC, November 1986). There 
was a fast, new processor to use in a new 
design, but it had to be used in such a 
way that existing software and hardware 
add-ons could be used with the finished 
machine. 
With similar problems in front of them 

it's not entirely surprising that both 
companies came up with similar ap-
proaches, although it's tempting to specu-
late that' information could have leaked 
from OPD's labs over the long develop-
ment cycle of the RT. Like the DeskPro 
386, the RT is really two machines in 
one. The ROMP/MMU combination and 
the fast, 32-bit system memory boards 
form the 32-bit side of the theoretical 
barrier; on the other side, the RT looks 
and acts a lot like a PC/AT. 
The way across the barrier in the RT is 

an I/O Channel Converter, or IOCC, that 
sits between the 32-bit processor bus 
and a PC-compatible, 16-bit bus holding 
the familiar PC-standard expansion slots. 
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Even with the standard bus, though, 
there's a problem with making the RT 
run PC software and MS-DOS — the 
processor incompatibility. IBM's designers 
got around this simply by building a PC-
sized expansion card holding an Intel 
80286, and designed to fit in one of the 
AT-compatible slots of the RT. 
This co-processor board was designed 

to allow PC software to run on the RT as if 
it were an AT, but also needed to include 
hardware to protect the host machine 
from the various 'ill-behaved' PC applica-
tions when system resources like main 
RAM were being shared between two 
processors (more on the practicalities of 
this later). 
But, in essence, the RT is intended, like 

the Compaq 386, to accept PC expansion 
boards and displays, run PC software (in 
its co-processor with the advantage of 
fast RAM), and take advantage of full 32-
bit applications software as soon as it's 
been written. Even the intended 32-bit 
operating system that will control these 
applications, a version of Unix, is the 
same in both cases. The difference is that 
IBM wants the applications in ROMP 
code instead of 32-bit 80386 code. It 
will be interesting to see how the software 
industry commits itself, or fails to commit 
itself, to one camp or the other. 

Hardware 
The RT range has two models — the 
floor-standing 6150 and the desktop 
6151, and the differences between 
them lie in some of the I/O ports and in 
the storage options available. 
The review machine was a 6150, and 

looked more like one of IBM's bigger 
System/36 minicomputers than like any 
member of the PC range. About the size 
of an AT stood on one end, the box has an 
almost featureless front panel with a 
floppy disk drive mounted horizontally at 
the very top, and a barrel lock and a two-
digit digital display about halfway down. 
Those are all the features there are; the 
action all goes on internally or in the 
peripheral devices. 
The barrel lock needs to be opened as a 

first step to getting into the system unit, 
a security feature that should perhaps be 
extended to other PCs where protecting 
plug-in circuit boards and hard disks is 
more important these days than stopping 
someone using the keyboard. When that 
has been done it's simple to remove the 
entire side panel which would, in a 
conventional desktop PC, be the top. 
Removing the panel reveals that the 

6150 has a lot in common with the rest 
of the PC range; it, too, has a motherboard 
and an array of expansion slots, although 
here the physical arrangement is some-
what different. At the bottom of the case 
the motherboard has four 32-bit expansion 

   

slots to hold the ROMP/MMU board, an 
optional floating-point accelerator board 
built around the National Semiconductor 
NS32081 maths chip originally developed 
to work with the NS32032 32-bit 
microprocessor, and the system memory 
boards. Up to two RAM boards, giving a 
maximum RAM capacity of 4M bytes, 
can be fitted in the two slots although the 
architecture can handle, in theory, up to 
16M bytes. As 1M bit chip prices fall, and 
they are used to replace the cheap 
256 bit chips used on the system memory 
boards, that 16Mbyte maximum will be 
reached on the two boards. 
Above the 32-bit slots are two 8-bit, 

PC-style slots and six AT-style, 16-bit 
slots, all designed to take standard, PC-
compatible, plug-in cards. But by no 
means all of these are free in the 
minimum configuration. One of them 
has to take a display adaptor to drive the 

   

half height floppies. The standard confi-
gurations of the 6150, the Model 20 and 
the Model 25, have a single 40Mbyte 
Winchester and a single 70Mbyte Win-
chester respectively, both with a single 
1.2Mbyte floppy unit. The other Win-
chesters can be either 40 or 70Mbyte 
units, giving a maximum capacity of 
210M bytes inside the box, while the 
other floppy drive can hold either 360k 
or 1.2Mbytes for PC or AT compatibility. 
And if that amount of storage is not 

enough, two SCSI controllers can be 
fitted in the PC expansion slots to 
connect up to 14 external hard disk 
drives holding up to 400Mbytes each, 
giving a maximum additional disk capacity 
of 5.6 gigabytes without any CD-ROM 
assistance. 
All of which is a little ironic; the original 

OPD design specification for the RT 
suggested that it should be a floppy-only 
machine, and later designs incorporated 
hard disks holding only 10 or 20 Mbytes 
each. Within the lifetime of this suppo-
sedly 'new' product, technology has 
driven the maximum available disk space 
up by a factor of around 90. 
The type of console screen depends on 

the application required. Three new 
display adaptors and monitors have been 
produced for the RT, all offering what 
IBM calls All Points Addressable (APA) 
displays and what everyone else calls bit-
mapped screen. The first adaptor, the 
6153, drives a 12in black-and-white 
monochrome display with a resolution of 
720 x 512; the second, an extension of 
this called the 6154, adds 16 colours 
from a palette of 64 and drives a 14in 
monitor; and the third gives a monochrome 
display of 1024 x 768 dots on a 15in 
monitor. The first two adaptors give a 
text resolution of 80 x 25 using the IBM 
standard 20 X 9 character set, while the 
third gives 38 lines of 113 characters, 
each using the same set size. 
Of course, any standard PC screen can 

be attached to the RT using a plug-in 
monochrome or colour graphics board, 
but this is only accessible to the 80286 
co-processor if fitted, and only then if 
there's no addressing conflict with the 
ROMP-controlled displays. Otherwise 
the co-processor shares the system 
screen with the ROMP, using the ROMP's 
extra speed to emulate PC-compatible 
graphics on its higher-resolution screen. 
A variety of standard ASCII terminals 

can be plugged into the RT using the 
motherboard's serial ports .or a plug-in, 
four port RS232 =or RS422 adaptor, 
including the IBM 31.'51, the DEC VT100 
and the VT220, a" any V' I PC model 
using a communicatior 	.oard and 
terminal emulation software. The re,;ew 
mach' •-= I-  .1 a sinro= 'r 	61 
terminal. 

 

       

   

'The recently enhanced 
PC/RT is an interesting 

machine in its own 
right. With the benefit 
of hindsight, IBM got it 
very, very nearly right: 

     

   

system monitor; one of them has to be 
the AT's Winchester and floppy disk 
controller board, to handle the 6150's 
mass storage; one of them takes the 
80286 co-processor board if fitted; one 
of them has to provide the parallel printer 
port if required; and other boards may be 
necessary, depending on the number of 
external terminals that will be fitted. 
Things are even worse on the desktop 

6151, since there the two serial ports 
provided on the 6150 motherboard are 
missing and another plug-in adaptor is 
needed for those vital interfaces. On both 
versions, though, the keyboard and 
mouse interfaces, along with the speaker 
output, are provided on the motherboard. 
Because of the wide variety of optional 

extras, it's hard to define exactly how 
many slots will be required for any 
particular configuration. But the review 
machine, with 3Mbytes of RAM, two 
40Mbyte Winchester drives, a single 
1.2Mbyte floppy drive, one external 
terminal, a parallel printer port, a co-
processor board, an interface board for a 
tape streamer, and a console display 
adaptor, filled three 32-bit slots and five 
of the eight PC-style slots. 
Above the motherboard and its plug-ins 

is the modular power supply, and above 
that is the mass storage section with 
room for up to three horizontally-mounted, 
full-height Winchester drives and two 
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Tas+ introduces 
the $199 

software tool 
that hits the nail 

on the head. 

 

OP- It's the TAS + Relational Database. And at 
$199, you can't go wrong. Even if you change your 
mind, you have a 30 day money back guarantee. 

TAS + combines power, speed, and versatility 
with incredible value. You get all the power of a 
relational database and 4th generation language, with 
the ease of a screen painter and program generator. 
For the sum total of only $199. 

Which makes it the least expensive, most 
powerful product of its type available. 

Now that we've hammered that home, 
if you need to store files, catalogues and make cross 
references, this is what TAS + gives you. 

Relational database + 4th generation language 
+ source code editor + runtime compiler + screen 
painter + program generator + database browser 
+ report gee erator. 

NO. With TAS +, you can build professional database 
applications from the beginning. 

Just "paint" the screen the way you want, and 
the TAS + program generator writes the program 
for you. 

When you've created your first database 
applications, the database browser and report 
generator allow you to retrieve the information quickly 
and print it to screen, disk or printer. You can save up 
to 65,000 records in one file. And find any record in 
less than 3 seconds. 

TAS + runs on IBM PC/XT/AT or IBM 
compatible hardware, with either dual floppy system 
or I floppy and a hard disk. 

For the software offer that's too good to think 
twice about, call our order hotline (08) 211 7922. 
And find out about the full TAS + range. 

THE ULTIMATE BUSINESS TOOL 

 

i A S 

 

A -101/APC 
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Like a lot of IBM equipment, the general 
air of the RT is one of utility. Inside the 
box there are few concessions to elegance 
or attractive design, and the IBM custom 
boards — like the ROMP/MMU and 
system RAM modules — are solidly built, 
but with more attention paid to what's on 
them than what they look like. 
It's hard to explain, but the RT with its 

case open looks more like a university 
research lab's electronics system than a 
piece of office equipment. That's not to 
run it down since there's no doubt that 
IBM builds reliable and solid machines, 
but is just a personal impression. 

System software 
The RT's native operating system for the 
ROMP/MMU is called AIX, standing for 
Advanced Interactive eXecutive, but is 
more familiar than it sounds. In fact it's 
just our old friend Unix System V with 
most of the Berkeley 4.2 enhancements, 
and with quite a bit of IBM tailoring for 
the RT environment. 
In particular, the tailoring involved the 

construction of a software Virtual Resource 
Manager (VRM) for the RT to handle the 
interface between the Unix kernel and 
the real hardware it runs on. The VRM 

Although the RTs rather unattractive 
floor-standing system box may look 
out of place in the IBM range, 
internally it has a lot in common with 
IBM's other PCs 

was designed to give AIX some virtual 
memory management help as well as 
handle the co-processor, disk drives, I/O 
devices including terminals, and com-
munications over things like IBM's Sys-
tems Network Architecture (SNA). 
The reason for this approach was 

mainly that the RISC architecture, by its 
very nature, has minimal special-purpose 
hardware, and requires software help to 
do things like integer multiply and divide 
and string manipulation. This would 
normally be an operating system problem, 
but by providing the VRM — like the 
ROM toolboxes of the Macintosh or the 
Atari ST's GEM — the RT can accept calls 
from the operating system at a high, 
hardware-independent level. 
On top of that, the VRM also makes it 

easier to install different I/O devices 
without the usual operating system 
crises. The specification for the new 
device can be installed in the VRM while 
it is running, and the right program called 
and run when the I/O device's particular 
interrupt arrives, without disrupting the 
normal running of the RT. 
In the future IBM expects the VRM 

implementation to allow multiple operating 
systems to run concurrently on the RT, 
just as future versions of Unix will allow 
on the 80386. And IBM at least has an 
example of that on the RT, since the 
80286 co-processor and the ROMP can 
happily process data side by side with 
the assistance of the VRM. 
The virtual memory interface, giving 

access to up to 1024 gigabytes of virtual 
memory, is also put in the VRM to 
provide a standard, high-level interface 
to the AIX kernel or any other operating 
system running on the machine. 
Changes have naturally been necessary 

to tune the AIX Unix kernel to the VRM/ 
ROM P/MMU environment. For instance, 
the kernel has had to be tailored for 
virtual memory operation and to run on 
the ROMP without any bottlenecks. But 
as far as the user is concerned, the major 
changes are all to do with ease of use and 
ease of system management, always a 
problem with Unix. 
Even IBM admits that Unix was not 

designed for use in its target market for 
the RT, running on a single-user, multi-
tasking workstation using a bit-mapped 
display, and that changes had to be made 
in the user interface. 
For example, most big timesharing Unix 

systems have a system manager whose 
job it is to configure the system and keep 
track of the various users and what they 
are doing, allocating priorities and con-
trolling which users have access to 
which files and programs. In AIX, IBM 
has tried to get round that by adding a set 
of menu-driven configuration routines 
that can be handled by the end-user. The 

The RTs three new display adaptors 
and monitors offer bit-mapped screens 
(shown is the 12in monochrome 
display), but any standard PC screen 
can be attached using a plug-in board 

'vrmconfig' program is used as described 
earlier, to add devices to the system 
dynamically; the 'devices' program lets 
the user enter the device data for the 
devices attached to the system in as 
simple a way as possible; the 'minidisks' 
program, like MS-DOS' FDISK, allows 
the system's disk drives to be partitioned; 
and 'installp' helps to get new applications 
programs running, automatically instal-
ling the new device drivers if required. 
On top of that there are other user-

friendly front-end packages. A 'DOS 
shell' is provided for users familiar with 
MS-DOS, giving the standard ink> prompts 
and directory display, and accepting all 
the usual MS-DOS commands — includ-
ing batch files and hierarchical directory 
handling — by translating them automa-
tically into their Unix equivalents. And a 
new mouse-driven package called Usabi-
lity has been designed to let users 
control the system in a simple way. 
The problem with Usability is that it 

must run on the terminals attached to the 
RT as well as on the bit-mapped system 
console, so there's no way of making it 
into a Macintosh-style window and icon 
system. Instead, the mouse is used to 
select items from a menu and then to 
select an action from a Lotus-style menu 
at the top of each screen. Pop-up windows, 
like those provided in SideKick, are used 
to provide extra option menus once an 
action has been selected with the 
mouse. 
Attempts have also been made to 

simplify the use of the co-processor to 
run PC software. Typing pcstart at the 
Unix prompt initialises the co-processor 
board and loads MS-DOS, using either 
the system console or a PC display using 
a separate plug-in adaptor, and typing 
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AMIGA 
, 

j 	dust got better 
'On 

'Amiga's incredible graphics' 

Actual unretouched photo. 

Aim your video camera and let Digi-View capture 
images with breakthtaking clarity. Then use 
friendly, on screen controls to adjust brightness, 
contrast and color for the ultimate image. Digi-
View uses the Amiga's exclusive hold-and-modify 
mode and sophisticated dithering techniques to 
display broadcast-quality color photographs. 
DigiView's superb color resolution is made 
possible by a precision color-separation process 
that uses color filters (included) and an 
inexpensive black and white video camera to 
resolve an amazing 21 bits per pixel, or over 2 
million shades. 

Available from all good Amiga dealers 

ACME 

OFTWARE 
r. ). Box 3, Brighton North 

Victoria 3186 
Phone (03) 596 6732 

In the monochrome mode, Digi-View features 
resolution of up to 640x400 with 128 gray levels. 
Special image processing software eliminates 
flickering and contour effects. IFF disk format 
lets you transfer pictures to other Amiga graphics 
programs. For scientific image processing or just 
plain fun, to exploit the full power of Amiga 
graphics, see your Amiga dealer or call for your 
Digi-View video digitizer. 

Digi-View - Seeing is believing. 

Only $459.95 
DIGI- VIEW 
Capture time 
High-Res 640x400 
	

20 seconds 
Low-Res 320x200 
	

10 seconds 
Color Separation 320x200 
	

30 seconds 

Requires Monochrome or RGI3 Camera with 2:1 interlace 

Amiga is a trademark of Commodore-Amiga. Inc. 
't 1986 New Tek 
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Technical specifications 
Processor: 

RAM: 
Mass storage: 

Expansion slots: 

I/O: 

Display: 

System software: 

32-bit reduced instruction set ROMP; 80286 co-
processor optional 
1 Mbyte minimum, 4Mbyte maximum 
Up to three 40Mbyte or 70Mbyte Winchesters; one 
1.2Mbyte floppy; one optional 1.2 Mbyte or 360k 
floppy 
Four 32-bit, six 16-bit, two 8-bit; various 
combinations left free 
Two serial ports (6150 only); two-button mouse; 
enhanced system keyboard 
One of three bit-mapped screens with 720 x 512 
dots in monochrome or 16 colours; or 1024 x 768 
dots in monochrome; optional PC displays for co-
processor 
AIX, with MS-DOS 3.2 for co-processor 

exit in MS-DOS returns the user to the 
AIX prompt. Of course, the PC software 
can't be run on any of the terminals 
attached to the RT. 

Applications software 
Although IBM issues a booklet showing 
more than 150 applications for the RT, 

most of these are languages or graphics 
packages and only three business applica-
tions are officially supported by IBM on 
the machine. These are: Samna+, a word 
processor that is not entirely satisfactory 
in a multi-user environment since it has 
no record locking to prevent multiple 
access to a single file; an integrated 
package called Applix, with limited word 

processing, spreadsheet, database, 
graphics and communications modules; 
and the Interleaf desktop publishing 
system, driving IBM's LED-driven page 
printer. 
However, other business applications 

are currently being ported to the RT. 

In use 
There's no doubt that in its single-user 
mode, the RT is a fast and responsive 
Unix machine. However, there are draw-
backs to the system thanks to its back-
ground as a single-user workstation. Any 
graphics-based program like Interleaf, 
and any PC software apart from the rare 
text-only ones, will only run on the 
system console and not on any of the 
terminals. Similarly, the 80286 co-proces-
sor board can only be accessed using the 
system console and the keyboard attached 
to the motherboard. 
The screen display on the system 

console is black on white, and with the 
text display operating it looks like nothing 
so much as the Macintosh during com-
munication with some text-based remote 
computer. In this environment Usability, 
thanks to its limitations for terminal 
operation, is almost unusable and cum-
bersome; using the mouse to select a 
menu item and then going up to the top 
of the screen to select an action is much 
slower than typing a number to select a 
menu item and then hitting Return. 
The DOS shell works as advertised and 

certainly eases the pain of Unix by 
creating a familiar PC environment, while 
the co-processor really does appear to 
run PC applications on the system console 
while the ROMP is running Unix programs 
on the other terminals. But if MS-DOS is 
what you want, then the RT is an 
expensive way to get it. And if Unix is 

In perspective 
IBM is trying to differentiate the RT from the PC line, partly so that it can pick and 
choose the upmarket dealers it wants to sell the machine. Systems houses with 
Unix expertise and a need for a user configurable machine with some MS-DOS 
compatibility should be tempted. But the price is high compared with some of the 
AT add-ons that give multi-user Unix a chance on that machine, and with the 
Compaq DeskPro 386 running Xenix. 
There's a feeling that the RT might move even further away from the PC, back 

into the office or departmental computer market, and leave the PC multi-user 
business to IBM's new machines. 

For now, the competition from 68020 and 80386 machines will be stiff. 

PHOTON - 88x 

• One Floppy 
• 20 Meg Hard 

Disk 

$2145 

PHOTON - 88 

• With Colour 
Monitor 

$1685 

PHOTON - 286x 

• IBM AT-
Compatible 

• 1.2 Meg Floppy 
• 640 K 6/8 MHz 
• Mono/graphics 

Card 
• Printer Port 
• 20 Meg Hard 
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what you want, then there are cheaper 
ways to do that too unless you want one 
bit-mapped terminal for a specific 
purpose. 
Having said all that, as a single-user 

machine running a tailored application, 
the RT is impressive. This is particularly 
true of Interleaf, a desktop publishing 
package that uses the bit-mapped console 
to provide a full Smalltalk-like windows 
and icons environment, with pop-up 
menus and crystal-clear fonts and gra-
phics. But that is a single-user application 
only, and could be done just as well on a 
machine like Xerox's Documenter, or 
even a Macintosh with an add-on full-
page display, cheaper than the RT can do 
it. 

Documentation 
The usual standard of copious IBM 
documentation prevails and includes 
two AIX manuals. 

Price 
A 6150 with 1Mbyte of RAM, 1.2Mbyte 
floppy drive, a 40Mbyte hard disk, a 12in 
mono screen, a keyboard, a mouse and 
the AIX operating system costs 
$30,401. 

A 61 50 with 4Mbytes of RAM, three 
70Mbyte hard disks, a tape streamer, a 
12in mono screen, a mouse, a keyboard 
and four ASCII terminals costs $44,512. 

Conclusion 
IBM has worked hard to adapt its RISC 
technology to a market-place shaped by 
the PC architecture, and has gone a long 
way towards fitting a fundamentally-
incompatible Unix box into its PC line. 
But it's hard to see what you get with 

the RT that you can't get by combining 
any other Unix box to run multi-user 
applications, with a cheap AT clone to 
run single-user PC applications. 
The RT system is a powerful, clever 

machine that gets round its design 
problems just as Compaq's DeskPro 
386 does. Whether that's adequate for 
the market-place, with IBM's own equally-
powerful 80386 machine on the stocks, 
is another matter. 
There's one firm conclusion to be 

drawn from the RT, though. After all this 
work, it's unlikely that Unix will be 
dropped entirely from the IBM PC range, 
whatever moves the company may make 
towards proprietary operating systems. 

END 
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BANKS' STATEMENT 

  

   The speed trap 
Standardisation rears its ugly head, as Martin Banks ponders 
a low-cost, multi-speed proposal for smooth communications 

between low and high-speed devices. 

I'm not entirely sure that I like surprises. 
They can be fun, it's true, but they can so 
often be nasty little things that sneak up 
behind you when you're not looking and 
jab their fingers viciously into your ribs 
when you least expect it. Letters can be 
like that. 
Sometimes one of them can prove 

treacherous and do something nasty like 
set me thinking. 
One of these treacherous surprises 

came the other week and set the synapses 
crawling around in an unnerving fashion. 
It was from a company called Neutral, 
and was a draft proposal for a low-cost 
local area network. 
What stopped its journey to the bin was 

a bit that I had failed to read the first time 
through. This was the statement 'multi-
speed', a statement that had the unfor-
tunate effect of making me think. 
Neutral, out of an apparent sense of 

pure altruism, wants to see its propsals 
as widely accepted as possible. 
It takes not too much observation to see 

that the current status of the Local Area 
Network (LAN) business is something of 
a dog's breakfast. There are nearly as 
many different types of LAN as there are 
manufacturers producing them, and 
even where systems are supposedly the 
-same, such as with Ethernet, they are 
often, in practice, quite different from 
each other. 
The problem with any differences, as 

pointed out by Neutral, is the fact that the 
LANs are all very fussy about what you 
hang on them. For example, get a nice, 
tidy network of PC/XT's all working 
happily together on something or other 
and then stick a shiny, new PC/AT in as a 
workstation. The effect — not always, 
but quite often — will be the creation of 
some interesting problems caused by 
the different operating speeds of the 
machines. 
Yet, as Neutral points out indirectly in 

its draft proposal, the use of these 
different machines is made possible by 
simply plugging them, willy nilly, into the 
same, standard, electrical sockets. 

Wouldn't it be nice, says Neutral, if we 
could all do the same with networks and 
the information accessible therefrom? 
It was this simple statement that got the 

grey matter moving that morning. It 
would indeed be nice, thought I, if it were 
possible to take any system of any 
operating speed and plug it into a 
standard type of socket and get com-
municating. It would certainly be a 

'It would indeed be nice 
if it were possible to 

take any system of any 
operating speed and 

plug it into a standard 
type of socket and get 

communicating.' 

potential boon to the smaller network 
users, who perhaps don't have the 
financial clout to specify all the expensive 
bits and pieces needed to make a single-
standard network operate. For them, the 
ability to link together the most cost-
effective devices, regardless of their 
speed, could be very useful. 
I have no way f knowing whether the 

Neutral proposal is the best solution for 
this task. It is, however, worth an airing, 
for I do feel that this is an area of that 
thorny subject, known as standardisation, 
where the advantages of commonality 
far outweigh any restrictions on techno-
logical development. 
The Neutral proposal is based on the 

RS485 standard for multi-drop com-
munications. The idea is for a bus-based 
system using RS485 based around six-
way connectors. These would link two or 
three twisted cable pairs, with one of the 
pairs running a balanced clock. This is 
important, because it is this that will 
allow slow-speed devices to communicate 
with high-speed ones. 
According to Neutral, the system would 

indeed be low-cost as the key component 

would be a single-chip, serial, communi-
cations controller. This means an interface 
card for a PC would cost as little as $100 
(built-in, the system could cost as little as 
$20). The wall sockets cost around $8, 
and connector cables could be made for 
around $6 each. The hand tool needed 
for this costs $10. 
This means that devices could be added 

to a network for $120 maximum. Yet 
this would in practice be less, for though 
the maximum number of nodes per 
segment allowed is 32, it is quite 
permissible to connect in more wall 
sockets than that, allowing users to put 
in any one of their 32 devices of the most 
convenient point between the job in 
hand and a wall socket. 
And this would work using an interesting 

little trick called Dynamic Node ID. The 
interface, once plugged into the network, 
would simply start sending out questions 
... is anything Number One? This ques-
tioning is continued in numerical sequence 
until there is no affirmative answer. The 
unit then adopts that node number as its 
own. Physically, it doesn't matter where 
it sits. 
The important part of this system is the 

multi-speed aspect. Neutral's suggestion 
is a minimum speed of 250kbits per 
second with a maximum frame size of 
64k. The maximum speed allowed under 
RS485 is 10 M bits per second, but most 
high-speed devices can be made to run 
at slower speeds. 
High-speed systems will be able to talk 

to slower ones, therefore, by enquiring of 
the recipient what speed it runs at and 
working accordingly. The reverse —
slow systems communicating with fast 
ones — will be automatically controlled 
by the clock lilies of the network. 
I can't help feeling it's to the credit of 

Neutral that it has offered its proposal to 
anyone who wants to contribute to the 
idea. The company isn't saying that it has 
the best or only suggestion, only that 
something of this sort is needed, and 
needed soon. I can't help but agree. 

END 
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Object-orientated programming terminology 
Object: the basic building blocks of object-orientated programming. An 
object consists of a set of variables and procedures (called methods) 
that cannot be accessed directly from outside the object. Objects can be 
thought of as small, specialist computers with some memory — the 
variables — plus a set of operations — the methods — that can access 
the memory. 

For example, objects which represent integer quantities would have a 
variable storing their current value plus methods for basic arithmetic —
add, subtract, multiply and divide (among others). Objects representing 
rectangles could have two variables, storing-point objects, plus 
methods for drawing the rectangle, calculating its area, or moving it. 

The number of variables, plus the set of methods an object can 
respond to, depends on the class of the object. To get an object to do 
something, you have to send the object a message. 
Message: a request that an object perform some operation by calling its 
methods. The object is free to choose how to respond to the message. 
Sending the message 'draw' to an object of class Rectangle could, for 
example, display it on the screen. 
Method: a procedure that is private to an object. Methods provide the 
means by which an object carries out its actions in response to a 
message. 
Class: a structuring mechanism for objects. All objects are members 
(called instances) of some class. The class of an object determines what 
it represents. Objects of Class Integer represent integers, objects of 
class Rectangle represent rectangles. The class specifies the number of 
variables and the set of methods an object will have. Class Rectangle 
might specify that objects which represent rectangles (that is, objects of 
class Rectangle) have two variables holding points named topLeft and 
bottomRight, and methods named height, width, area, draw and move. 
Inheritance: a structuring mechanism for classes. Classes are organised 
in a tree structure with class Object at the top. Subclasses inherit the 
variables and methods of the parent superclass. Class Rectangle might 
inherit methods and variables from class Shape which, in turn, inherits 
methods from class Object. 

Defeating the object 
Object-orientated programming is where objects communicate by sending 

and receiving messages. Carl Phillips gives a detailed explanation 
of the method, with particular reference to PARC's Smalltalk. 

Writing a large computer program is 
hard work; writing a large computer 
program that works is even harder. As 
programs get larger they get more and 
more complex, and part of the reason for 
this is that different parts of a program 
come to depend on the other parts. It's a 
little like building a house out of playing 
cards: things start out OK, but pretty 
soon adding new cards or making changes 
becomes a difficult exercise. 
Most programmers are familiar with the 

ideas of 'structured programming' em-
bodied in languages such as Pascal or C. 
Structured programming techniques are 
an attempt to control the complexity 
inherent in large programs by building 
barriers between different parts of a 
program. These barriers are designed to 
hide the details of how part of a program 
works, from the other parts. Unfortuna-
tely, barriers built using structured pro-
gramming have a problem — they tend 
to leak, revealing more than they should 

about the inner workings. As a result, 
structured programming techniques are 
only a partial success. 
Object-orientated programming is a set 

of ideas and techniques for building 
large computer programs that work. By 
using object-orientated programming 
techniques, water-tight barriers are built 
automatically between all parts of a 
program. 
The benefits are substantial: programs 

that would be hopelessly complex using 
conventional techniques can be straight-
forwardly programmed; software develop-
ment time is reduced; changes are much 
easier to make; and the resulting software 
is much more flexible. Since object-
orientated programming absolutely mini-
mises the number of assumptions dif-
ferent parts of a program make about 
each other, re-using part of a program 
written for one application in another 
application is easy. 
The ideas behind object-orientated pro-

gramming first appeared during the 
1960s. The programming language 
Simula was designed as an extension to 
Algol 60 by Kristen Nygaard and Ole-
Johan Dahl at the Norwegian Computing 
Centre, to allow easy modelling and 
simulation of real-world phenomena. 
The ideas were developed and extended 
by Alan Kay at the famous Xerox Palo 
Alto Research Centre (PARC) during the 
1970s. The PARC researchers developed 
the seminal Smalltalk programming en-
vironment which is still the standard by 
which all other object-orientated languages 
are judged. 
This article uses Smalltalk terminology 

to introduce the ideas behind object-
orientated programming. Differences do 
exist in the terms used by other object-
orientated languages, but the fundamen-
tal ideas of object, message, method, 
class and inheritance remain the same. 

Objects & messages 
The basic building blocks of object-
J r ientated s•)ftware systems are called, 
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not surprisingly, objects. Objects are 
chunks of memory which can contain 
data and/or references to other objects. 
In this respect objects are similar to a 
collection of variables in Basic, or the 
structures or records used in C and 
Pascal to represent a related group of 
variables. There are, however, some 
crucial differences. 
The most important difference requires 

a change of viewpoint on the part of the 
programmer. In Basic, C or Pascal, 
procedures (subroutines in Basic) and 
operators perform computation upon 
passive data stored in variables. In 
object-orientated programming, objects 
are active entities. Objects consist of the 
data stored in their variables, plus the set 
of procedures or subroutines (called 
methods) which can act upon that data. 
If this idea seems strange, don't worry — 
you're not alone. It seems strange to 
most programmers. The reasons why it 
is a good idea are what make object-
orientated programming special. The 
change is subtle but the consequences 
are profound. 
The data and methods stored in an 

object are private to that object — they 
cannot be accessed directly from outside 
the object. This is the water-tight barrier 
provided by object-orientated program-
ming and which is technically known as 
encapsulation. 
To make something happen in an 

object-orientated language, you have to 
send a message to an object requesting 
it to carry out one of its internal methods 
(procedures). Sending a message to an 
object causes one of the internal methods 
to be called, some computation to take 
place and, usually, a result to be 
returned. 
There is no way to access the internal 

variables (called 'instance variables') of 
an object directly: the only way to make 
something happen is by sending a 
message to an object. Objects are free to 
respond as they choose to the message. 
Different kinds of object will respond 

differently to the same message. For 
example, if you send the message '+ 3' to 
an object that represents the integer 3, 
the result will be 6. Send '+ 3' to a string 
object 'Apple' and the result will be a 
string 'Apple3'. The key difference is that 
it's the object which is in control, not the 
'+' procedure. It's the object which 
decides what the appropriate response 
to a message will be. 
Program flow using message-sending 

is like directing actors on a stage (some 
of the object-orientated extensions to 
Lisp are called 'actor languages' for just 
this reason) On the stage actors are told 
when to perform a task, but the inter-
pretation and implementation of that 
task is largely up to them. 
To be able to make use of an object, you 

need only know how it behaves and the 
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set of messages it responds to — you 
don't need to know how this behaviour is 
implemented inside the object: 'What 
should happen' is separated from the 
'How it happens'. This separation of 
concerns is crucial for the design of 
modular and re-usable software. 
In Smalltalk, everything is represented 

as an object. This includes all the basic 
types you would find in any conventional 
programming language — integers, float-
ing-point numbers, characters, strings, 
arrays, and so on. Abstract data types 
which would be defined using structures 
or records, such as linked lists, hash 
tables and binary trees, are also repre-
sented as objects. Even the high-level 
components of the system such as 
menus, windows, compilers, debuggers 
and applications programs are repre-
sented as objects. 

Classes & inheritance 
In theory, every object in an object-
orientated system could specify the 
number of instance variables it has and 
store the set of methods to which it 
responds. In practice, it's useful to share 
the structure and methods between 
similar objects, so saving memory and 
re-using code. 
Objects that share the same layout of 

data and methods are grouped together 
into classes, and each object contains a 
reference to the class it belongs to. An 
object's class specifies the internal struc-
ture of the data stored in an object, plus 
the set of methods available for respond-
ing to messages. An object is said to be 
an instance of a class; classes are 
grouped together and organised into a 
hierarchy or tree structure. Classes have 
a parent or superclass and can also have 
subclasses; subclasses inherit their be-
haviour — their instance variables and 
set of methods — from their superclass. 
Inheritance is a powerful technique for 
re-using code and embedding knowledge 
in a program. 
At the top of the tree structure the only 

class without a superclass, usually called 
class Object, defines the basic structure 
of all objects and the set of methods that, 
by default, all objects, whatever they 
represent, can respond to. 
When an object receives a message, it 

looks at the set of methods stored in its 
class. If it doesn't know how to respond 
to the message using these methods, it 
looks in its superclass. If no method is 
found there it looks at its superclass's 
superclass, and so on, right up the tree, 
ultimately to class Object. If no appro-
priate response is found there, an error is 
generated. 
Subclasses can add to the instance 

variables and set of methods an object 

Counting the words in a text file in Smalltalk/t1 
Object-orientated programming really comes into its own in the 
development of large programs, but a short example will serve to 
illustrate some of the techniques. The problem is to read a text file and 
produce a sorted list of the words in that text file, plus a count of the 
number of occurrences of each word. WordCount depends heavily on 
re-using classes already built into SmalltalkN. 

The words are initially read into a dictionary object (a Smalltalk 
dictionary is an object that would be represented as a hash table in C or 
Pascal). Dictionaries consist of a set of associations: an association is 
just that — a key plus the value associated with it. The key and values 
can be any arbitrary objects, but in this case the key will be a word and 
the value will be the count of the number of occurrences. 

Class SortedCollection is used in the method report and holds arbit-
rary objects sorted according to some criteria. (You can, if required, 
specify what criteria, but for WordCount the default alphabetic ordering 
of strings is adequate). 
Object subclass: #WordCount 

instanceVariableNames: 
'words' 

classVariableNames: " 
poolDictionaries: " 

addWord: sword 
'add word to dictionary (just increment count if already present)" 
Icount1 
count:= words at: aWord ifAbsent: [count:=0]. 
words at: aword put: count+1 

from: inputStream to: outputStream 
"Read from inputStream to outputStream, counting and sorting words' 
words := Dictionary new. 
self readDocument: inputStream. 
self report: outputStream 

readDocument: aStream 
"Count the words in the named stream" 

I inputWord 1 
[(inputWord := aStream nextword) == nil) 

whileFalse: [self addword: inputWord asLowerCase). 
aStream close 

report: aStream 
"sort and then print word frequency list" 

IsortedWords1 
sortedWords := SortedCollection new. 
words associationsDo: 

[:anAssocl sortedWords add: anAssoc]. 
aStream cr. 
sortedWords do: 

(:anAssoc1 aStream nextPutAll: anAssoc key. 
aStream space. 
aStream nextPutAll: anAssoc value printString. 
aStream cr]. 

aStream close 

At the top of the listing is the class specification for class WordCount. 
This says that WordCount is a subclass of Object, and differs from class 
Object in that instances of WordCount have an additional instance 
variable named Words. 

Class WordCount does not have any class variables (variables that are 
shared by all instances of a class), nor does it access any pool Dic-
tionaries (global variables that instances of several classes may have 
access to). WordCount objects have four additional methods, apart from 
those in Object, called addVVord:, from: to:, readDocument: and report:. 

To create and execute WordCount from within Smalltalk you would 
enter the expressions: 
lin outl 
in:= Disk file: 'mydoc.txt'. 
out:=Disk file: 'counts.txt'. 
WordCount new from: in to: out 

Select them with a mouse and choose the 'do it' menu option. 
Smalltalk message expressions are separated by the full stop (.) char-. 

acter. Comments are embedded in double quotes. Temporary variables 
are declared between two : symbols. 

esponds to; they let you refine or varyexample, a subclass of class Shape, 
I the behaviour of the superclass. For  named Recangle, can refine the behaviour 
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PROGRAMMING 

Creating and executing WordCount from 
within Smalltalk: order of execution 
1) Declare two temporary variables to hold objects named 'in' and 

'out' 
2) Send the Disk class the message 'file:' with the argument 

'mydoc.text'. This will return a Smalltalk stream — an object that 
will let you access a file on disk named 'mydoc.text'. Assign the 
stream object to 'in'. Send the Disk class the message 'file:' with 
the argument 'counts.txt'. This will return a stream object that lets 
you access a file named 'counts.txt'. Assign the stream object to 
'out'. 

3) Send class WordCount the message 'new'; this will create a new 
WordCount object. Immediately send the new WordCount object 
the message 'from: in to: out'. The 'from: inputStream to: 
outputStream` method above will be executed with 'in' and 'out' 
passed as arguments. 

4) Send Class Dictionary the message 'new', creating a new, empty 
dictionary object, and assign it to the instance variable 'words'. 

5) Send the message readDocument: with the argument inputStream 
to self. 'Self' is a pseudo-variable that allows an executing method 
to send a message to another method in the same object. The 
readDocument: method is executed. 

6) A temporary variable named inputWord is declared. Send the 
message nextWord to the stream object. The next word in the file 
will be returned and assigned to inputWord. 

7) Send inputWord the message asLowerCase; this will return an 
object which is inputWord with upper-case characters translated to 
lower-case. If the returned word was not the object 'nil' (which 
signals end of file), send the message addWord: to self with the 
translated inputWord. The addWord: method is executed. 

8) Declare a temporary variable named 'count'. Ask the words 
dictionary object to return the count associated with the key aWord. 
If aWord is not present in words, set count to 0. 

9) Put aWord and count+1 into the dictionary and return to executing 
the method readDocument:. 

10) Go round a loop in addWord: (steps 6 to 9) until the end-of-file 
indicator 'nil' is returned. 

11) Send the message close to the inputStream as it's no longer 
needed, and return to the from:to: method. 

12) Send the message report: with the argument outStream to self. 
13) Declare a temporary variable named sortedWords. Assign a new 

SortedCollection to sortedWords by sending class SortedCollection 
the message new. 

14) Go round a loop, adding each word and count in the dictionary 
words to the sorted collection sortedWords. 

15) Send a carriage return to the output stream. For each word and 
count in sortedWords print the word, a space, the count as an ASCII 
string, and a carriage return to the outputStream. 

16) Finally, close the outputStream and return to the method from: to:. 
There are no more expressions to do in from:to: so return to the 
caller. 

(instance variables and methods) of 
class Shape making Rectangle objects 
more suitable for storing rectangles (only 
two points need to be stored rather than 
a list of points for an arbitrary shape, 
thereby saving memory). If class Shape 
has a method named inShape that tests 
whether a point is inside an arbitrary 
shape or not, it can be redefined in 
Rectangle to perform a much simpler, 
and therefore a much faster, test. Class 
Circle, another subclass of Shape, could 
store only its centre point and its radius. 

Again, the inShape method could be 
redefined to provide a faster test. 

Example: Object-orientated design 
of a page make-up program 
Desktop publishing and page make-up 
programs are currently one of the most 
fashionable applications for personal 
computers. A portion of a simple page 
make-up program written using an object-
orientated language might be designed 
in the following way: 
Page make-up programs have to deal 



SmarTEAM 240013 
■ Internal slot modem for IBM PC, XT, AT and compatible computers. 
■ 7.5 inches length with the same great features of SmarTEAM 2400. 
• MITE software optional. 

SmarTEAM 2400 
• 0-300, 1200, 2400 bps. Bell 103, 212A, CCITT V22, V22 bis. Full duplex. 
■ Auto speed selection (0-300. 1200, 2400 bps). 
■ Auto dial (pulse or tone), auto answer 

automatically switches between tone and 
pulse. 

IN Hayes 2400 commands compatible. 
■ Speaker with volume control. 
■ 8 status indicators. 
• 6 self test modes. 
■ Call progress detection (dial tone. busy). 

SmarTEAM 1200 CT 
II 0-300. 1200 bps full duplex. 
• Compatible with CCITT V.21 and V.22. 

Alternate 8 1200 bps asynchronous. 
■ Compatible with Hayes commands. 
■ Auto speed selection. 
■ Auto dial (pulse or tone), auto answer 
• Self test (analog loop back). 
• Speaker with volume control. 
• 8 status indicates. 
II Call progress detection (dial tone, busy). 

SmaITEAMTm V.21/23 
AUSTRALIA CUSTOM-MADE MODEM 

      

    

    

    

      

• Multistandard for Bell 103, 202, CCITT V.21. V.23. 
II 10 switches, selectable for Bell or CCITT standard. 
• Auto dial; auto answer (tone or pulse). 
• Auto line disconnected detection. 
II Hayes comments compatible. 
• Back channel included. 
• Speaker volumn control. 
• Self test. 

Bell 103 

Bell 202 

V.21 

V.23 

Originate/answer 1070Hz(space), 1270Hz(mark). 
Answer/originate 2025Hz(space), 2225Hz(mark). 
Originate/answer 2200Hz(space), 1200Hz(mark). 
Originate/answer 1180Hz(space), 980Hz(mark). 
Answer/originate 1850Hz(space), 1650Hz(mark). 
75 bps originate/answer 450Hz(space), 390Hz(mark). 
1200 bps originate/answer 2100Hz(space), 1300Hz(mark). 

Receive 
Sensitivity Signal level greater than-45 dBm. 

Operating Modes Auto dial (tone or pulse), auto answer. 
Answer/originate controlled by serial input commands or manual. 

Test Mode Local digital, analog loop back. 

Front Panel Modem Ready, Terminal Ready, Carrier Detect, Send Data, Receive Data, 

Indicators High Speed, Auto Answer, Off Hook. 

Power 
Input 115VAC or 230VAC, 60Hz. 

Output 13.8VAC 1.5A. 

Size 
1.45" x 5.38" x 10.04". 

3.69 x lass x 25.51cm. 

HEAD OFFICE: U.S.A. SALES & SERVICES CENTER: SPORE SALES & SERVICES CENTER: MELBOURNE SHOW ROOM: 

TEAM TECHNOLOGY INC. SMARTEAM INC. ASTM TRADING PTE. LTD. ABE COMPUTERS 

10TH FL., NO. 270, NAN KING E. ROAD., 19205 PARTHENIA ST, SUITE #J, 315 OUTRAM ROAD, 24 BURWOOD HIGHWAY (ROAD.), 
SEC. 3, TAIPEI, TAIWAN, R.O.C. NORTHRIDGE, CA. 91324, U.S.A. #02-06, TAN BOON LIAT BUILDING., BURWOOD, 3125. 

TEL: (02)741-4270 (5 LINES). TEL: (818)886-9726, SINGAPORE 0316. TEL: 2882144. 

FAX: (02)771-2985. (81R)886-9729 (SERVICE NO). TEL: 2247326, 2213795, 2204577. TELEX: AA10721244 KZET. 

TLX: 19725 PETRCHEN ATTN TEAM. FAX: (818)886,6731. TELEX: RS 37752 ASTM. FAX: 2247327. FAX: 03-288-0781. 

Hayes and Smartmodem 1200 are registered trademarks of Hayes Microcomputer Product Inc. 	IBM PC, XT, AT are registered trademark of IBM. 



Our 
Price 

SPREADSHEET 
Lotus 
Twin 
Supercalc 4 
MS. Multiplan 
Javelin 

DATABASE 
DBase II 
DBase III+ 
DBase III & LAN Pack 
Paradox 
Q and A 
Knowledgeman 2 
RBase 
Reflex 
Dataflex 

WORD PROCESSING 
Gem Collection 
MS Word 
Multimate 3.31 
Multim/Advant 
Samna III 
Samna Plus 
Spellbinder 
Word Perfect 
W'star 2000 
W'star 200 Plus 
Easy Extra 
XYWrite III 

TRAINING 
PC Tutorial DOS 3.2 
Professor DOX 
Turbo Pascal Tutorial 
123 Training 

GRAPHICS 
Gem Draw 
Graph Talk 
Harvard Presentation 
Freelance 
Formeasy Desk-Top 

PROJECT MANAGEMENT 
Timeline 
Harvard Tot. Proj. Mgr 
Super Project Plus 

COMMUNICATIONS 
Crosstalk XVI 
Transporter Incl CITIk 
Softerm PC 
Relay 
Ascom 

OPERATING SYSTEMS 
Concurrent PC DOS 5.0 
Novell Netware 

STATISTICS 
Statpak 
SPSS/PC 

UTILITIES 
DS Backup 
Fastback 
Copywrite 
Copy II PC 
Smartkey 
Superkey 
PC Alien 
Norton Utilities 

650 
230 
560 
340 
990 

700 
945 

1490 
920 
459 

$CALL 
999 
220 

$CALL 

270 
690 
650 
790 
695 
895 
695 
659 
460 
520 
230 
550 

75 
120 
75 

140 

360 
1080 
570 
570 
850 

170 
320 
430 
320 
450 

580 
$CALL 

Epson LX-86 
Epson FX-1000 
Epson EX-1000 
Epson EX-800 
Epson LQ-1000 
Epson LQ-2500 
Brother M1409 

620 	Brother M1509 
1840 	Microline ML 182 

Microline ML 183 
Microline ML 192 
Microline ML 193 
Microline ML 292 
Microline ML 293 
Microline ML 294 
Microline ML 84 
NEC P6 
NEC P7 

160 
180 

92 
89 
68 

120 
82 

140 

Lattice C 
Hi Tech C Compiler 
Hi Tech Macro Assmb 
Clipper Compiler DBase 

NETCOMM MODEMS 
PC Inmodem 
Inmodem 1200 
Inmodem 2400 
Inmodem 123 
Inmodem 1234 
Smartmodem 2123A 
Smartmodem 2123SA 
Smartmodem 1200A 
Smartmodem 1200SA 
Smartmodem 2400A 

670 	Smartmodem 2400SA 
699 	Smartmodem 123A 
560 	Smartmodem 123SA 

Smartmodem 1234A 
Smartmodem 1234SA 

Sidekick (NCP) 
Tray Sidekick 
Systemate 
Typequik 
Newsroom 
Newsroom Clip. I 
Newsroom Clip. 2 
Printworks 
Printmaster 
Gateway 
Smartstuff 

INTEGRATED SOFTWARE 
Framework II 
Logistix 
Open Access II 
Symphony 
Smart 3.0 

ACCOUNTING 
DAC Easy Acctg. 
DAC Easy Tutorial 
Integrity 
Info Business Mgr I 
Info Business Mgr II 
SBA 

LANGUAGE 

PRINTERS 

iteB MICROLAND 
COMPUTERS, SOFTWARE, ACCESSORIES 

MICROLAND 
COMPUTER OPPORTUNITIES 

Our 
SEAGATE SPECIALS 	Price 

Seagate 20M + DTC 	 890 
Seagate 30M + DTC 	 1050 
Seagate 30M Voice coil 	 1450 
Seagate 40M Voice coil full hgt 	 1780 
Seagate 52M Voice coil half hgt 	 1750 
Seagate 80M Voice coil 	 2650 

BORLAND PRODUCTS 
Sidekick 	 95 
Travelling Sidekick 	 105 
Superkey 	 110 
Turbo Lightning 	 135 
Word Wizard 	 95 
Turbo Database Toolbox 	 95 
Turbo Editor Toolbox 	 95 
Turbo Graphix Toolbox 	 95 
Turbo Gameworks 	 95 
Ibrbo Tutor 	 60 
Turbo Pascal Vers 3 	 140 
Turbo Prolog 	 140 
Reflex 	 220 

AST ENHANCEMENT/ 
COMMUNICATION PRODUCTS 

Sixpak Plus 64/sidekick/Desqview 
Advantage AT/Ser/Par/S'kick/128k 
Advantage Pack (Piggy Back Board) 
Sixpak Premium 512k/Ser/Par/Desqview 

880 	Sixpak Games Port 
300 	Advantage Premium 512k 
250 	Rampage 256 PC/XT/Desqview 
920 	Rampage 256 I/O PC/XT/Ser/Par/Clock 

Rampage 512 AT/Desqview/Superpak 
Rampage 512 AT/Ser/Par/Desqview 
Rampage 512 AT/2xSer/Par/Desqview 
Megaplus 64 PC/XT/2xSer/Par/Clock 
Ramvantage 128k AT/S'kick/Up to 3Mb 
of RAM 	 550 

Preview Hi-Res Graphics/Par/Superpak Utility 420 
Preview + Sixpak Combo 	 995 
EGA 3G — EGA Card with 256k/Parallel port 790 
EGA 3G PLUS — EGA/Hercules/IBM 
CGA/256k 	 945 
5250 LOCAL PC CLUSTER 	 2790 
5251/11 PLUS LOCAL 	 1680 
5251/12 REMOTE SLDC 	 1320 
5251/11 	 1395 
PCOX-IRMA 3278/79 COAX LOCAL 	1890 
SNA/SDLC REMOTE 	 1490 
SNA 8 SESSION GATEWAY 	 1490 
SNA CLUSTER 	 2140 
FOUR PORT/AT 	 550 
FOUR PORT/XENIX 	 799 
3270 REMOTE 	 1100 

ACCESSORIES 
XIDEX 5.25 DSDD 48TPI DISKS 	$36 Per Box 
XIDEX 5.25 DSDD 96TPI DISKS 	$55 Per Box 
XIDEX 3.5 DSDD DISKETTES 	$65 Per Box 
XIDEX DC-600A TAPE CARTRIDGE $80 Each 
XIDEX DC-300XL/P TAPE 	 $75 Each 
ANTI GLARE SCREENS COLOUR 	 75 
ANTI GLARE SCREENS MONO 	 65 
STORAGE BOX W/LOCK 100 DISKS 	 35 
STORAGE BOX W/LOCK 50 DISKS 	 25 
STORAGE BOX 3.5" DISK W/LOCK 	 30 
64K DRAM CHIPS 	 3 
256K DRAM CHIPS 	 5.50 
PRINTER CABLES SER/PAR 	 30 

Our 
Price 

115 
115 
98 
80 
90 
42 
50 

130 
85 

150 
82 

1020 
550 

$CALL 
950 

1180 

220 
49 

$CALL 
480 
850 
590 

385 
595 
800 
810 

1010 
480 
545 
650 
755 
870 
980 
965 

1020 
1180 
1240 

460 
1030 
1150 
920 

1290 
1900 
720 
829 
465 
720 
775 

1020 
1150 
1450 
2250 
1340 
860 

1120 

320 
920 
310 
900 
90 

1080 
610 
940 

1150 
1390 
1450 
790 

(02) 331 7474 
FOR PROMPT DELIVERY 

DELIVERY EXTRA 
WE DELIVER AUSTRALIA WIDE 

170A Riley Street, Darlinghurst 
P.O. Box 1221, Darlinghurst 2010. 

Right opposite the Ansett Bus Terminal 
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230 
260 
630 
725 
810 
870 

1040 
450 

Green/Amber Composite 
Green/Amber TTL 
Colour 14-  RGB/VID 
Colour 14" RGB 
Colour 12" RGB/VID 
Colour 12" RGB 
Colour 14" 36311ID EGA 
EGA Adaptor card 

$280 

$710 

$890 

$1080 

ADI MONITORS 
Mono DM14 amber 

Colour PX2 med-res 

Colour PX4 med-hi 

EGA PX22 super hi 

$1,150.00 
$1,950.00 

Dyson 20MB File Card 
Dysan Portafile 20MB 
Jet 386 Accelerator Board 
Supports Maths Co-processor 	$1,860.00 
Mass II Corporate Word Processing 	SCALL 
PC Application of Popular 

Mainframe Software 

MICROLAND 
COMPUTER OPPORTUNITIES 
SO RIGHT FOR SMALL BUSINESS SOLUTIONS, YOU'D THINK 

YOU CONFIGURED THEM YOURSELF! 

TVM MD7 
EGA MONITOR 

$950 

NEW PRODUCTS 

MICROLAND 
COMPUTERS, SOFTWARE, ACCESSORIES 

(02) 331 7474 
FOR PROMPT DELIVERY 

LI 
DELIVERY EXTRA 

WE DELIVER AUSTRALIA WIDE 

170A Riley Street, Darlinghurst 
P.O. Box 1221, Darlinghurst 2010. 

Right opposite the Ansett Bus Terminal 

OLIVETTI 
M24 

I x 360K FDD 640 K RAM Hard 
Disk Unit, Keyboard, Screen, DOS 
3.1 and Basic DMI00 Printer included 

From $49300 

KAYPRO PC 
and PC20 

Switchable 4.77 to 8 MHz DOS 3.1 
Basic Ser/Par. 
Real Time Clock. 
Bundled Software inc Wordstar, 
Mailmerge. 
Best prices in Sydney. 

Epson Personal 
Computers 

Full range of Epson PC's, PC Plus, 
PC/AX Models. 
For best prices, call for a quotation. 
We won't be beaten on Prices. 

THOMSON 
MONITORS 

AMSTRAD PC 
1512 

8MHz/512K RAM/MOUSE 
Available with Single or Dual drives, 
Mono or Colour Monitor. 
GEM Software Incl. 

From $1,499 

OSBORNE 
New Osborne ATLTurbo, power with 
speed. New Look. 20M/30M/44M 
opt. Hard Disk Drive. 512K to 1MB 
RAM. Rated one of the fastest avail. 

KAYPRO 
AT/386i 

8MHz to 15MHz Switchable. 
40 Mb to 340 Mb. 
Ideal for use as File Server with 
NOVELL Netware. 
Bundled Software. 
February Release. 

EPSON 
EPSON PC/AX 80286 TRIPLE 
SPEED, SWITCHABLE 6/8/10 
MHz, 640k to 15Mb RAM, includes 
Speed Store Software & RAM Disk 
Utility — 40MB HDD STANDARD 
Room for 3 extra 1/2 hgt. devices. 

OSBORNE 
New Osborne PC-Turbo, DOS 3.2, 
256K — 1MB RAM on motherboard, 
incl 	far RAM disk appns. 
"Petrtfamatmex with .style. " 

L.L.g. 
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Object-orientated languages available for 
personal computers 
Smalltalk-80: Smalltalk-80 Version 2, the latest version of the original Xerox 
implementation of the Smalltalk language and programming environment, is 
available for the IBM PC/AT from Softsmarts Inc. Apple sells an unsupported 
version of Smalltalk-80 Version 1 for the Apple Macintosh, for registered 
software developers only and costs around $100. 
Smalltalk/V: This is a low-cost, high performance Smalltalk developed by 
Digitalk Inc to run on the IBM PC family. It was reviewed in the November 1986 
issue of APC. 
Actor: Actor is an ambitious attempt to combine Microsoft Windows and a 
Smalltalk-like interactive programming environment, with a new object-
orientated programming language. The Actor language has a Pascal or C-like 
syntax and special features for improving the performance of object-orientated 
programs. Actor was designed by CB Duff who also developed Neon, a simple 
object-orientated Forth for the Macintosh. Actor (as far as APC is aware) is not 
currently available in Australia. 

EXTENSIONS TO C 
Objective C: Objective C is an extension to C, which adds a small amount of 
additional Smalltalk-80-like syntax to C to support object-orientated program-
ming and message sending. It is a pre-processor that translates the object-
orientated extensions into conventional C code, which is then fed to a standard 
C compiler. Objective C comes complete with a class library in source form 
which is a useful aid to learning the basics. It is available for the IBM PC with 
Microsoft C Version 3.0. There is currently no known supplier in Australia. 
C++: C++ is an extension to the C language designed by Bjarne Stroustrup of 
AT&T Bell Laboratories — the home of the C language itself. It incorporates a 
number of extensions to C, including support for classes and object-orientated 
programming. Like Objective C it is implemented as a pre-processor. Two 
implementations are available for the IBM PC family. 

EXTENSIONS TO PASCAL 
Object Pascal: Object Pascal is an extension to Pascal, and was designed by 
Apple in conjunction with Niklaus Wirth for the Apple Macintosh. Object Pacal 
is a simple object-orientated language and lacks some of the more involved 
ideas present in Smalltalk. An Object Pascal compiler is available as part of the 
Macintosh Programmer's Workshop. 
Apple Computer's MacApp is one of the best examples to date of the power of 

object-orientated programming. MacApp is a generic Macintosh application, 
written in Object Pascal, that serves as a framework for programmers 
developing their own applications to run on the Macintosh. MacApp 
implements the standard features common to all Macintosh applications (one 
or more resizable windows with scroll bars and grow boxes, the pull-down 
menu bar, application launching, printing, and so on). 
The programmer specifies how the application being developed differs from 

the generic MacApp applications (by using subclassing and redefining 
methods). According to reports from software developers, MacApp makes 
developing Macintosh software much faster. 

EXTENSIONS TO LISP 
Lisp is a malleable language, and it's possible to program object-orientated 
extensions yourself in any reasonable Lisp implementation. Two versions of 
Lisp available for micros that include explicit language support for the object-
orientated programming are: 
XLISP: This is a public-domain Lisp implementation by David Betz that is 
specially designed to support experiments in object-orientated programming. 
It is available free from a number. of bulletin boards and user groups, and runs 
on the IBM PC, MS-DOS, machines and the Macintosh. 
Scheme: Scheme is a Lisp dialect which has been developed for teaching 
purposes at MIT. PC Scheme is sold by Texas Instruments for its own PC and 
other IBM-compatibles. 

PROGRAMMING 
with a wide variety of different objects, 
and text — in the form of paragraphs of 
body text, plus various floating text items 
such as headings, footers and footnotes. 
It would also be nice to be able to use 
various kinds of illustration — for example, 
pure bit-map pictures, graphs and pie 
charts, and screenshots from other 
programs. 
Pages can be regarded as containers for 

these objects. Objects are stored on the 
page according to a set of constraints; 
typically they must not overlap so that 
text must flow around illustrations, for 
example. A page would need to be a 
subclass of a collection class — perhaps 
Linked-List. The messages a page would 
respond to would allow adding new 
objects to the page with, or without, 
overlap. A draw message to a page 
would instruct each object on the list to 
draw itself in its remembered position. 
Other messages would allow you to ask 
the object its height and width, and 
whether it could be split across a page 
boundary (text usually can — illustrations 
can't). 
Class DisplayObject could be an abstract 

superclass for both text and illustrations. 
Abstract superclasses are not intended 
to have instances: instead, they merely 
act as a shared repository of knowledge 
for their subclasses. In this case Display-
Object would implement messages al-
lowing the position of an object on the 
page to be stored, and messages that 
respond to enquiries as to whether or not 
an object can be split across page 
boundaries. Subclasses of DisplayObject 
could be Class TextObject and Class 
Illustration. 
Class TextObject might have subclasses 

Paragraph (for body text), Header, Footer 
and Footnote. A subclass of Paragraph, 
could be a special form of paragraph for 
flowing text around illustrations. Para-
graphs would refer to a variety of different 
objects: string objects that hold charac-
ters, style objects that remember the 
fonts and any print enhancements such 
as bold, underlining or italics. 
Class Illustration would be an abstract 

superclass for the classes that represent 
illustrations — perhaps Bitmap, Graph 
(with a subclass Piechart) and Screen-
shot. 
Note how flexible this is: you don't need 

to know the type of any of these objects, 
just that they respond to particular 
messages which page objects send 
them. If you wanted to add new types of 
illustration or text objects, you could do 
so without having to use working code: 
simply develop new subclasses of illus-
tration and TextObject that reflect the 
new types of object. 
Designing the set of messages to which 

objects respond, for a particular class, is 
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Feature-Wise Price-Wise Samsung is the best! 

Model 
RR P 

(ex Tax) 

Tilt 
Swivel 
Base 
Inc. 

Anti- 
Glare 

Screen 
Inc. 

New 
Look 
Flat 

Screen 

Video 
Band 
Width 

Scan 
Freq. 

Operat- 
ing 

Temp. Weight 

Hidden 
Front 
Cont. 

Heavy 
Duty 

Cabinet 

Active 
Display 

Area 
SAMSUNG 
GR2F 

$225.00 
V V V 

20 Mhz 18.432 
Khz 

—10°C 
to 

+50°C 

8.1 kg 
viv 'doe 

' 

210 mm 
x 

160 mm 
TAXAN 
KX1212 

$335.00 
X V X 

20 Mhz 18.432 
Khz 

10°C 
to 

+40°C 

6.8 kg 
X 150 mm  X 

205 mm 
x  

ROLAND 
MA-122 

$262.50 
X V V 

20 Mhz 18.432 
Khz 

0°C 
to 

+40°C 

7.0 kg 
X 146  xmm X 

195 mm 

OUBIE 
HR39 

$320.00 
V V X 

20 Mhz 18.432 
Khz 

—10°C 
to 

9.8 kg 

+50T 135 X mm+50T X 
204 mm 

RE'S PROSY' 
Samsung 
is tops 

Korea's largest computer 
manufacturer, now proves 

its superiority. Just compare the 
data in the chart below.  

Proven Japanese 
Anality Cnntml 

Samsung has been working 
together with NEC since 1977, and 
with the strictest Japanese quality 
control, they're rapidly becoming 
Australia's number one monitor. 
Small wonder, with a price 20% 
below that of their nearest 
competitor 

IBM Compatibility 
There are a number of models to 

choose from in a choice of flat, 
anti-glare screen with tilt and swivel 
base or standard screen. Most 
models come in either green or 
amber screen and are compatible 
with IBM, Apple and most types 
of computers.  

For all your computer needs, 
we're a must. 

350 South Road, Moorabbin, 
Victoria 3189. (03)5553644. 

Australia's Sole 
nietri hi itnr 

Call Amust — Australia's sole distributor 
for the Dealer closest to you, 
or in Queensland COMPUTER 
CORPORATION OF AUSTRALIA 
21-23 McLachlan St 
Fortitude Valley 4006 
(07) 529 0221 



A BETTER WAY OF 
BALANCING BOOKS 

Information Business Manager is the most widely used 
Accounting package in Australia. And for good reason. It is cost 
effective, flexible and is compatible with all 8 and 16 bit micro 
computers utilising CP/M or MS DOS. 
Developed in Australia, Information Business Manager looks 
after the details and lets you look after your business: 

• Accounts receivable 	• General ledger 
• Accounts payable 	• Job costing 
• Stock control 	 • Point of sale 
• Order entry/invoicing 	• Bill of materials 

Specially customised versions of Business Manager are 
available for: 

• Fuel Depots 
• Importers and Distributors 
• Grocery Wholesalers 

... and many others 
Other programmes are also available: 

• Payroll 
• Stock and Station Agent system 
• Software to your specification 

For your nearest dealer contact: 

111111111111111 
Information Unlimited (Aust.) Pty. Ltd. 
The name says it all 
2 Prospect Hill Road, Camberwell 3124. Tel (03)8133022 

similar to deciding which procedures or 
functions are needed 	in a structured 
programming language such as Pascal 
or C, but the responsibilities of handling 
data type are shifted from the program- 
mer to the machine. The programmer is 
designing a 'language of interaction' for 
the objects and, as with any language, if

1. 
 

it's powerful and expressive then the 
results will be much better. 
Smalltalk is a uniformly object-orientated 

language — everything is represented as 
an object. With the upsurge of interest in 
Smalltalk and object-orientated program- 
ming in general, a large number of hybrid 
languages — which take conventional 
languages such as C or Pascal and add 
extensions suitable for object-orientated 
programming—have also been designed, 
and more are on the way. 
In hybrid languages the low-level com- 

ponents remain the conventional data 
types, procedures and operators built 
into the language. Objects are used to 
represent higher-level components. 	In 
hybrid object-orientated languages, the 
total encapsulation of an object is often 
relaxed: the internal instance variables of 
an object can be accessed by external 
procedures or functions. However, as 
with global variables of an object and 

=IikiwItik, 11 Ulla i aka. 

programming languages are available for 
personal computer systems. They divide 
into roughly two camps: uniform object- 
orientated 	languages 	(Smalltalk-80, 
Smalltalk/V and Actor) and hybrid Ian-
guages that incorporate some support for 
object-orientated programming. 
Most people find that the easiest way to 

learn about object-orientated program- 
ming 	is to borrow a technique from 
learning 	a 	foreign 	language 	— 	total 
immersion. For this reason, many people 
initially 	learn 	about 	object-orientated 
techniques by programming in Smalltalk 
— everything is an object and there is no 
way to slip back into known habits. In 
addition, Smalltalk is a powerful program-
ming environment in its own right and 
can serve as a useful environment for 
prototyping or developing applications 
software. 
Object-orientated 	programming tech- 

niques represent a real change in the way 
people view and write computer software. 
Although 	the 	central 	idea 	— 	active 
objects communicating using messages 
— 	seems 	strange 	at 	first, 	it 	rapidly 
becomes second nature. This concept 
may well be a powerful abstraction, but it 
does simplify many kinds of complex 

procedures in structured programming, 
this is a major potential source of bugs 
and problems. 
These hybrid languages have the advant- 

ages of familiarity — programmers are 
free to choose whether or not to learn 

. . . water-tight barriers 
are built automatically 
between all parts of a 

program. 

about and 	make 	use of the object- 
orientated features. However, they lack 
the rigorous consistency and conceptual 
clarity 	that 	makes 	Smalltalk 	such 	a 
powerful 	programming 	language. 	In 
addition, 	Smalltalk 	is 	a 	high-quality, 
interactive programming environment, 
and the hybrid languages do not attempt 
to replicate this environment. 

Conclusion 
The best way to learn about any new 
programming language or technique is 
to try it on some worthwhile problems. A 
wide variety of different object-orientated programming problems. 	 END 
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TURBO 
UNBEATABLE PRICE 
& PERFORMANCE 

Baby Blue Computer Systems Inc. (USA) 
has released a unique low cost high per-
formance IBM compatible computer to 
set the stage in '1987. 

Applications! 
Proffessional — Business 
IBM PC/XT Stand alone 
Networking — Terminal 
Portable — Data logger 
A real expandable Home Computer. 
Education Base Units. 

       

aiR ZAV3V 

   

   

Baby Blue Computer System  
*(IBM COMPATIBLE) 

TURBO BASE UNIT INCLUDES 
• 51/4  DISK DRIVE • 8088-2 MICROPROCESSOR • SPEED SELECTABLE 4.77 or 8 MHz. • 256K RAM • 8087 SOCKET 
• 101 KEY KEYBOARD WITH TACTILE FEEDBACK • PARALLEL • SERIAL • GAME • RGB & COMPOSITE VIDEO PORTS 
• MS DOS • GW BASIC • 3 MONTH WARRANTY (excludes monitor) 

EXPANDABILITY YOU CAN AFFORD!!! 
* 1 Mb RAM (Rant disc acts as 2nd floppy) $283.00 * Internal Hard Disc $P.O.A. 

* 8087-2 Co-processor $444.00 * Internal Expansion Slot (for Hercules or other PC Boards) $228.00. 

PLUS  HOMEBASE 
The next generation of "DESK TOP ORGANIZERS" PC Magazine (USA) called HOMEBASE 
"Software product of the year': In fact, they said that (HOMEBASE) does 
to Sidekick what 1-2-3 did to Visical. 
FEATURES: • Communications Program with background processing • Background Electronic 
Mail • Calendar/Appointment System • Database Management System • Text Editor • Name, 
Address and Phone RolodexTM  • DOS Services • Cut-and-Paste • Calculator • ASCII Table 
• Appointment Alar- - • Template Maker • Screen Saver • Notepad • Onscreen Clock • Report 
Generator • Prograr 	Hotkeys • Mailing Label Printer • Area Code Directory • Type Ahead 
Keyboard Buffer • E :;ense Reporter, together with '190 page manual and 2 discs. 
SPECIAL PRICE $99 Ind Tax. if purchased with Baby Blue $75 
ALL PRICES INCLUDE SALES TAX AND WERE CORRECT AT TIME OF PRINTING 
*IBM REGISTERED TRADE MARK INTERNATIONAL BUSINESS MACHINES INC E. & O.E. 

EBASE IS NOT COPY PROTECTED 

ots $99 

CALL AUSTRALIAN 
Jill Barrington 

Corporation 

AGENTS! for your nearest BARRINGTON DEALER. 

303 
ADELAIDE 

PULTE 
 5000  
NEY STREET,  (08) 232 1333  

DEALER KITS NOW 
AVAILABLE 

Leads to follow up! 
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SCREENTEST 

Amiga Superbase 
Currently only available for the Amiga but with a GEM version in the 

pipeline, this 'very visual' data management system from 
Precision Software provides straightforward but powerful facilities 
for mixing pictures and text. Kathy Lang has tested the package 

and draws her own conclusions. 

A person who studies software in depth 
could be forgiven for wondering, occa-
sionally, whether software designers 
ever talk to real-life users. My own theory 
is that, since most computer people 
don't like the rest of the human race, they 
design the software first, and then go out 
and talk to a few users to rub off the 
worst glitches. Such a theory would go 
some way to explaining that otherwise 
strange phenomenon, the almost total 
divorce of character data from graphics 
in most computer systems. You try 
incorporating a drawing into a document 
on your word processor, ora picture into 
your database, and, with certain honour-
able exceptions, you'll see what I mean. 
One of the few honourable exceptions 

is under the spotlight in this review —
Superbase, a data management system 
for the Amiga. Superbase has a number 
of mundane factors in its favour, such as 
excellent indexing and selection facilities, 
and a powerful screen display. It also has 
a novel and very attractive approach to 
the problems of making reasonably 
powerful features easy to use. But what 
makes Superbase really unusual is that it 
allows you to coordinate the storage of 
records and pictures. Any file containing 
a picture drawn with an Amiga painting 
or drawing program can be referred to 
directly within a Superbase record, and 
recalled for display alone or alongside a 
record which refers to it. So now, instead 
of just storing boring old text details  

about those widgets in your stock cup-
board, you can display a picture of a 
widget alongside. And there are many 
applications in which that could be very 
useful. 
Superbase is currently available for the 

Amiga, and earlier Commodore machines 
and Apple II, but a GEM version for the 
Amstrad PC and other IBM PC lookalikes 
is in the pipeline. The current version is 
known as Personal Superbase; a 'Profes-
sional' version, aimed at developers and 

including some major extra facilities, 
should be available in July 1987. 
Superbase is a British product from a 

company called Precision Software. The 
company, which has an excellent sales 
record also markets a word processor 
called Superscript which is very popular. 
Superbase is already proving very popular 
on the Amiga: the company claimed 
sales of 3500 copies in the first two 
weeks. But how does it measure up ;n 
practice' 
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Constraints 
Superbase is remarkably free of con-
straints; no limit is placed on the number 
of fields, nor on the size of a record. A 
record file must be confined to a single 
disk, but the picture files to which it 
refers may be spread across several 
disks. Text fields are limited to 255 
characters, but you can have up to 999 
key fields! In a number of instances, such 
as specifying sort fields during a 'Query', 
or setting up selection criteria in a filter, 
the only limitation is provided by the 
ability to define all your requirements 
within a single command line of 512 
characters. 
The variety of data types is not great, 

however— no time-field type, for instance. 
And data validation is not startling — you 
can check data entered using a formula 
for comparison with fields within the 
same record, but there is, for example, no 
ability to check while adding data on the 
screen that a field value matches another 
in a different file. 
Superbase is not copy-protected, so 

you can make duplicates of the program 
disk. But in order to run Superbase, you 
must have a dongle — this plugs into a 
joystick port on the side of the machine, 
next to the mouse, and provides copy 
protection. 

File creation & indexing 
The minimum specification to set up a 
Superbase file is to create a set of field 
definitions, and specify an index field. 
Each field may be character, numeric or 
date, or a reference to an external file. 
Character fields may be up to 255 
characters long, enough for most pur-
poses apart from applications where it's 
necessary to store lengthy text fields. 
Numeric fields may be calculated from 
others, and any field may be validated 
against a test set up when the file is 
created. 
External files are used to store data that 

cannot be handled directly within Super- 

The 'video-recorder' graphic controls 
work in both Table view (shown here) 
and Form view 

base itself, usually files containing pictures 
created with one of the painting programs 
for the Amiga. (The screenshots contain 
some examples of pictures displayed 
within Superbase). This unusual feature 
would be a great advantage in keeping 
track of information which is a mixture of 
text and graphics — for example, relating 
files of sketches of sets to the acts of a 
play to which they relate, or coordinating 
reference material such as an estate 
agent's pictures and verbal descriptions 
of houses. 
When a record format has been created, 

the next step is to create an index. 
Superbase allows up to 999 indexes —
though, in practice, keeping many indexes 
up-to-date could be expected to slow 
down updating dramatically. Indexes are 
used both for direct access to records, 
and for displaying records in a particular 
order. You can have only one index in 
operation at a time, but can change the 
current index at will; all indexes are kept 
up-to-date automatically. Index pointers 
are maintained while the index is open, 
even when the index is not current, so 
that, if you open a second index and later 
return to the first, that first index will still 
be pointing to the same record. 
At any time, the record format can be 

amended purely by altering the definition; 
you can change lengths, display attributes 
and even types, though clearly some loss 
of data will be inevitable if this is done 
without care. A price has to be paid for 
this flexibility; on the basis of some 
experimentation with field displays, it 
appears that Superbase stores fields in a 
way that does not allow you to recoup 
lost space when field lengths are reduced, 
until you use the utility to reorganise a 
file. This approach could also have speed 
penalties — but more on this in the 
concluding paragraph. 
As you would expect with a WIMPS-

based system, the process of file creation 
in Superbase is highly interactive and 
makes extensive use of the mouse, pull-
down menus and requesters— equivalent 
to dialogue boxes in GEM. Sometimes 

Filters limit the search of subsequent 
searches. Here, the search is 
restricted to US addresses 

the antipathy to the keyboard is taken too 
far: for example, when setting the length 
of a field, you cannot enter numbers from 
the keyboard but must click the digits 
display — and while you can change 
units, tens and hundreds separately, you 
cannot hold the mouse button down to 
keep increments going, but must press 
the button once for each unit of change. 
To enter a field length of 255, for 
instance, needs 13 key depressions 
instead of just three! 

Data input & editing 
Records can be entered and edited 
interactively, and also amended in batches 
to provide automatic updating. When 
entering data, full-screen editing is pro-
vided, using the mouse and cursor keys; 
some functions, such as saving a record, 
are provided through the pull-down 
menus, but for the most frequently used 
you can use the Amiga key in combination 
with a character instead. A useful addition 
is the ability to duplicate a record, but you 
can't repeat just the value of a single field 
from one record to the next, nor can you 
provide for a field to have a default value. 
Entry to a field can, however, be made 
obligatory. Data can be edited when 
displayed in any of the three 'Views' of 
the data described in the next section. 

Screen display 
Superbase provides three standard ways 
to display records: 'Record', 'Form' and 
'Table' Views. Record View is essentially 
the default format provided by Superbase, 
with one record per screen (or screens, 
for long records), and each line containing 
one field name followed by its value. 
Form View provides a similar display 
initially, but you can modify the layout by 
dragging the fields and captions around 
using the mouse. In either case, a record 
may span more than one screen, and you 
can use the scroll bars to see currently-
hidden information. The Table View is 
intended for the display of lists of 

A query can be applied to any files, 
and the result displayed as single 
records or as a table 
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SCREENTEST 

Features and 
constraints 
Max file size 	 Disk size 
Max record size (chars) Unlimited 
Max no fields 	 Unlimited 
Max field size 	 255 
Max digits 	 13 
Max prime key length 

	
255 

Special disk format? 
	

No 
File size fixed? 
	

No 
Link to ASCII files? 
	

Various 
formats 

Data types 	 Character, 
Number, 
Date, 
Picture 

Fixed record structure? Yes 
Fixed record length 
	

No 
stored? 

Amend record structure? Yes 
Link data files? 
	

Y 
No. data files open 	Unlimited 
No. sort fields 	 Unlimited 
No keys 	 999 
Max key length 
	

255, 1 
(chars, fields) 

Subsidiary indexes 	Yes 
kept up-to-date? 

Unique keys 	 Optional 
Data validation 	 Adequate 
Screen formatting 	Paint-a- 

screen 
Default 
given 

Report formatting 	Col/row 
co-ords 
Default 
given 

Store calculated data 	In data 
entry 

Totals B- statistics 	Extensive 
Store selection criteria 	Permitted 
Combining criteria 	And, Or, 

Not 
>1 61-i/el-ion/field? 
	

Yes 
Wild code selection? 

	
Any part 
string 

Browsing methods 	Any field 
Interaction methods 	Menus, 

commands 
Reference manual 
	*** 

(max 5*) 
Tutorial guide (max 5*) 	*** 
Hot-line? 	 No 

records, and shows one record per line 
with field names across the top of the 
screen. In each View, you may select a 
subset of fields for display during the 
current session. 
Numeric fields may take a variety of 

formats, but I could not find one which 
suppressed the display of the decimal 
point. Date fields may also be displayed 
in several ways — no struggling with 

MM/DD/YY for Australian users of 
Superbase! 

Printed reports 
Superbase provides a 'Query' option to 
set up reports that can be printed or 
stored in a file. A filter can be attached to 
the Query, and you can either specify a 
subset of fields or use the field selection 
already in force for screen display. A 
default format, similar to Table View, is 
used, unless you specify column posi-
tions for the fields. Numeric fields can be 
sub-totalled and totalled, and records 
sorted by order on several fields. And you 
can define calculated fields, and produce 
summary reports based on totals and 
statistics only. Fields may come from 
more than one file, by using a link field —
not necessarily of the same name in each 
file — to join the records as needed. 
There is also a special label-printing 
facility, able to print labels up to four-up 
across the page. 
The personal version of Superbase 

contains no special facilities for handling 
free-format text. In the Professional 
version, simple word processing will be 
available, including the ability to produce 
personalised letters by merging text with 
information from database records. 

Selection & sorting 
Superbase provides an excellent set of 
facilities for choosing individual records 
or sets of records. To select an individual 
record, using the current index, you 
choose the 'Key Look-up' button, shown 
as a question-mark, and enter the value 
required. Such a selection finds the key 
value closest to that entered, and warns 
you if it is not an exact match. Once a 
record has been located — through Key 
Look-up, or by going to the start or end of 
the file — you can then run through the 
records, in order by that key, using 
controls that mimic the buttons on your 
tape-recorder. 
With fast-forward, for example, the 

screen shows each record in turn, leaving 
it on the screen long enough to enable 
you to press the Pause button when the 
record you want appears. Records can 
then be amended or viewed in the usual 
way. The index used can be changed at 
any time. 
For selection of groups of records, or to 

use more than one criterion, you can set 
up a filter. This allows you to construct 
tests using relational operators— a LIKE 
operator for character variables, the use 
of AND and OR to combine tests, and 
parentheses to modify the order of the 
application of tests. Like Key Look-up, 
you can display records using the filter in 
any of Superbase's three Views. But you 

can also create a complete Query based 
on a filter and report format, using the 
layout features described under the 
section 'Printed reports'. 
When displaying records on the screen, 

you can show them in order by any index 
— that is, by any single field defined as a 
key; ordering set-up in this way is 
maintained when records are amended. 
In reports, more than one field can be 
used for ordering: for example, to sort 
personal records by surname within 
department within region. 

Calculation 
Input calculation is permitted through 
the derived attribute, in which a field may 
be calculated from one or more other 
fields in the same record. In reports, 
Superbase allows you to ouput calculated 
fields, again derived from other fields in 
the same record, as well as producing 
subtotals and totals aggregated across 
the whole set of records. Quite a wide 
range of functions is available, including 
several for correct handling of arithmetic 
on dates. 

Multiple files 
Superbase allows limited handling of 
multiple files. You can update one file 
from another, provided the two files can 
be linked through shared fields (not 
necessarily with the same name). And 
you can create reports, using the Query 
facility, that include fields from more 
than one file, again specifying links 
between the files concerned. But you 
cannot display parts of more than one file 
and update them interactively. 
Consequently, while simple applications 

involving shared information could be 
implemented, more complex situations 
could not be handled straightforwardly, 
especially where it was necessary to 
check data interactively. For that kind of 
application, you would need the Profes-
sional version of Superbase which will 
have the ability to include fields from 
more than one file in a form, and thus 
carry out interactive updating of several 
files at once. 
The other aspect of Superbase's file-

linking concerns the use of pictures and 
other external files. Essentially this involves 
storing the name of the file concerned as 
a text value in a field within the record to 
which it relates. A record can refer to 
more than one external file, and such a 
file may contain more than one image. 
And it is possible, by ma ripulating the 
window size an shape '1 ::.how both the 
record display and the icture on the 
screen together. Such a facility could be 
invaluable in mixed text and graphics 
applications. 

Page 64 Australian Personal Computer 



XIDEX 51/4" HIGH DENSITY DISKS 
C12412  	D/S High Density 	 $79.95 

	
$69.95 

VERBATIM DISKS AT 
INCREDIBLE PRICES! 

008 335757 TOLL FREE MAILORDER HOTLINE FOR ORDERS!! 

Where else can you buy top 
quality disks at these prices?. 

XIDEX DISKS AT 
INCREDIBLE PRICES! 

All prices per 10 disk boxes! 
Our Cat. 	Product's 	Description 	 1-9 	 10. 
Number 	Code 	 Boxes 	 Boxes 

Now you can buy absolute top quality 51/4" disks that 
are also the cheapest in Australia!! They even come 
with a 5 year guarantee, which indicates the quality of 

$28.95 	the Microdot disks. So why pay 2-3 times the price for 
$36.95 	the same quality as Microdot? 

CHECK THESE PRICES! 
DESCRIPTION 	1-9 BOXES 10+ BOXES 

51/4" S/S D/D $14.95 $13.95 
51/4" D/S D/D $18.95 $17.95 

(SEND $2 FOR SAMPLE DISK!) 

EVEN LESS FOR 
"NO FRILLS" DISKS! 

Bulked packed, Microdot D/S D/D without boxes, or labels, 
or brand name, just their white card jacket! 
1-99 DISKS 	 100+DISKS 

	
1,000+DISKS 

XIDEX 31/2" DISKS 
C12600 	3012-3000 S/S 	 $55.95 	$53.95 
C12602 	3022-3000 D/S 	 $69.95 	$65.95 

XIDEX 51/4" DISKS 
C12401 	5012-1000 S/S D/D 40 track 	 $29.95 
C12410 	5022-1000 D/S D/D 40 track 	 $38.95 

Our Cat. 	Product's 	Description 	 1-9 	 10- 
Number 	Code 	 Boxes 	 Boxes 

VERBATIM 31/2" DISKS 
C12610 	MF350 	S/S D/D 80 tracks/135 TPI 	$54.95 	$52.95 
C1,2612 	MF360 	D/S D/D 80 tracks/135 TPI 	$59.95 	$55.95 

VERBATIM 51/4" DATALIFE DISKS 
C12501 	MD525-01 S/S D/D soft sector 40 track 	$27.95 	$26.95 
C12504 	MD550-01 D/S D/D 	 $34.95 	$32.95 
C12505 	MD550-10 D/S D/D 10 sectors 40 tracks 	$61.20 	$56.95 
C12507 	MD577-01 	S/S D/D soft sectors 80 tracks 	$61.20 	556.95 
C12510 	MD557-01 	D/S D/D soft sectors 80 tracks 	$75.60 	$68.95 

VERBATIM 51/4" VALULIFE DISKS 
C12421   S/S. D/D 	 $22.95 	$21.95 
C12421   D/S D/D 	 $29.95 	$26.95 

VERBATIM HIGH DENSITY 51/4" DISKS 
C12520 	MD/HD 	D/S H/D soft sector 	 $79.95 	$69.95 

VERBATIM 8" DISKS 
DD34-4001 D/S D/D..  
DD34-4026 D/S D/D 	  

$15.95 $14.95 $13.95 
(PER 10 DISKS) 	 (PER 10 DISKS) 	 (PER 10 DISKS) 

(SEND $2 FOR SAMPLE DISK!) 
(TAX EXEMPT PRICES LESS 200 PER DISK) 

31/2" "NO FRILLS" DISKS! 
Bulked packed, D/S D/D disks with white boxes, but no 
labels or brand name. (These are a top name brand, but we 
can't tell you which.) 
1-99 DISKS 	 100+DISKS 	 1,000+DISKS 

$47.50 $45.50 $42.50 
(PER 10 DISKS) 

C12811 	 $69.60 	S67.50 
C12814 	 $69.60 	S67.50 	(PER 10 DISKS) 	 (PER 10 DISKS) 

"HEAD CLEANER DISKS 	 (SEND $5 FOR SAMPLE DISK!) 012551 	 51/4 	 $11.75 	S 9.95 
C12851 	 $14.95 	$12.95 	 (TAX EXEMPT PRICES LESS 400 PER DISK) 

RETAIL' 	 Rod Irving Electronics, 
MELBOURNE, 48 A'Beckett St. Phone (03) 663 6151 

NORTHCOTE 425 High St. Phone (03) 489 8866 
MAIL ORDER: (03) 543 7877 or P.O. Box 620, CLAYTON 3168 

WHOLESALE INQUIRIES:  Ritronics Wholesale, 56 Renver Rd. CLAYTON 3168. Phone (03) 543 2166. 
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JUMBO 51/4" DISK 
STORAGE 
II you've got lots disks. you'll 
appreciate the extra capacity of this 
disk storage unit when it comes to 
locating "that" disk! 
Features... 
• 100 disk capacity 
• Smoked plastic cover 
• Lockable (2 keys supplied) 
• 9 Dividers/spacers 
C16020 	 only $24.95 
C16027 (Hinged Lid) 	 $26.95 

51/4-  DISK STORAGE 
Efficient and practical. Protect your 
disks from being damaged or lost,  
Features... 
• 70 disk capacity 
• Smoked plastic cover 
• Lockable (2 keys supplied) 
• Dividers/spacers 
Cat C16025 	only $24.95 

5'/4" DISK STORAGE 
Efficient and practical. Protect your 
disks from being damaged or lost! 
Features... 
• 50 disk capacity 
• Smoked plastic cover 
.• Lockable (2 keys supplied) 
• Dividers/spacers 
Cat 016030 	 only $19.95 

31/2" DISK STORAGE UNIT 
• Holds up to 40 x 3 1/2" diskettes 
• Lockable 12 keys supplied) 
• High impact plastic lid and base 
• Anti static 
Cal. C16040 	 only $19.95 

31/2" DISK STORAGE UNIT 
• Holds up to 40 x 312" diskettes 
• Lockable (2 keys supplied) 
• High impact plastic lid and base 
Cal C16035 	 only $19.95 

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 will save you the 
time and hassle of constantly 
changing cables and leads around. 
• No power required 
• Speed and code transparent 
• Two/Four position rotary switch on 

front panel 
• Three/Five interlace connections 

on rear panel 
• Switch comes standard with 

female connector 
2 WAY Cat, X19120 1G+25 $100 
4 WAY Cat X19125 .$445$115 

2 & 4 WAY 
CENTRONICS DATA 

TRANSFER SWITCHES 
Save time and hassles of constantly 
changing cables and leads 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 
manufacturers. 
• 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 
• Bale locks are standard 
2 WAY Cat.X19130.0fe5' $100 
4 WAY Cat 0191354.$44r$1 16 

RS232 DATA SWITCH 
WITH TESTER 

• No power required 
• Ideal for 1 computer to 2 peripherals 

or 2 computers to one peripheral. 
• 25 pin RS232 "0" connectors. 
• Six dual coloured LED indicators 

showing certain flow status.  
T.D. Transmit Data 
MD. Receive Data 
R.T.S. Request To Send 
C.T.S. Steer To Send 
D.S.R. Data Set Ready 
D.T.R. Data Terminal Ready 
• Size: 200(W) x 68(H) x I 50(D)rnm 
Cat.X19110 	 R.R.P. 5169 

Our Price $149 

DB CONNECTORS 
Cat. No. Description 	Price 
P10680 DE9P Male 	 $1.95 
P10881 DE9S Female 	$2.25 
P10882 DE9C Cover 	 $1.20 
P10884 DE9P R.A. Plug $3.65 
P10885 DE9S R.A. Skt $4.25 
P10890 DA15P Male 	 $2.10 
P10891 DA15S Female $2.25 
P10892 DA15C Cover 	 $1.25 
P10894 DA15P R.A. Plug $4.25 
P10895 DA15S R.A. Skt $5.00 
P10900 DB25P Male 	 $2.75 
P10901 DB25S Female 	 $2.95 
P10902 DB25C Cover 	 $1.25 
P10904 DB25P R.A. Plug $4.50 
P10905 DB25S R.A. Skt $5.95 

f . . I • 	• 
MAINS MUFFLER 
Sudden mains disturbances can 
seriously affect your computer 
equipment, and stored data. So why 
risk it when you can have a Mains 
Muffler. particularly when the cost of 
one failure is likelyto be greater than 
the purchase price! So vanish those 
dangerous clicks and voltage 
spikes forever with the Mains 
Muffler! 
SPECIFICATIONS: 
Maximum total load: 

1000W 4 AMP 250V 50Hz 
Outlet Sockets 

Attenuation: 150KHz - 47dB 
500KHz - 68dB 
10MHz - 66dB 

Dual T Section: 
VDR Transient suppression 
Surge capacity 200 Amp 8 x 20uS 

2 WAY Cat. 010089 	 $199 
4 WAY Cat 010090 	 $299 

SUPER 5 EID1090 
DOT MATRIX PRINTER 

• 80 C.P.S. 
• Pica or Elite character set 
• 9 pin head 
• 100 million character life 
Cat.C20030 	 only $435 

SUPER 5 EP-1201 
DOT MATRIX PRINTER 

• 120 C.P.S. 
• Pica or Elite character set 
• Print Modes, NLO, Dot Graphics. 

Proportional Font. Draft. 
• Proportional Printing 
• Reliable and Compact 
• Proportional Printing 
• Logic Seeking 
• 111 Printer Buffer 
Cat. 020035 . . only $595 

CANON A-40 PRINTER 
• Serial Impact Dot Matrix 
• 140 C.P.S 
• Near Letter Quality Mode 
• 1.4K Buffer' 
Cat. C20040 	  $525 

PAPER TAMER 
• Restores order to the top of your 

desk or work area 
o Made of white plastic coated steel 
• Stores up to 900 continuous sheets 
• Allows perfect paper feed 
• Allows easy examination of print out 
C21050 	.. 	Normally $59.95 

Special, only $49.95 
iFinnter and paper not included) 

COMPUTER PAPER 
Quality paper ata low price! 2.500 
sheets of 11 x 91/2", 60 gsm bond 
paper_ 
Cat. C21003 	Normally $49.95 

SPECIAL, ONLY $44.95 

PRINTER RIBBONS 
CP80, BX80, DP80, BX100, MB100 
ALL A CRAZY LOW $9.95 

UV EPROM ERASER 
Erase your EPROMs quickly and 
safely. This unit is the cost effective 
solution to your problems. It will 
erase up to 9 x 24 pin devices in 
complete safety, in about 40 minutes 
(less for less chips) 
Features include 
• Chip drawer has conductive foam 

pad 
• Mains powered 
• High UV intensity al chip surface 

ensures EPROMs are thoroughly 
erased 

• Engineered to prevent UV 
exposure 

• Dimensions 217 x 80 x 68mm 
WITHOUT TIMER 

Cat. X14950 	 Normally $119 
Special, $89 

WITH BUILT-IN TIMER 
Cat. X14955 	 $139 

Special, $119 

RITRON 2 MONITORS 
Stylish monitors available in green 
or amber displays and featuring 
swivel base that tilts forward and 
back 30 degrees and swivels right to 
left 60 degrees. 
SPECIFICATIONS: 
CRT DISPLAY SIZE: 12 inches 
non-glare 90 degree deflection. 

INPUT SIGNAL: 1.0 2.5V p-p 
composite video signal. 

INPUT INPEDANCE: Normal 
75 ohm, high approx. 50K ohm. 

INPUT TERMINALS: RCA phone 
jack. 

RISE AND FALL TIME: Less than 
25 us 

VIDEO BANDWIDTH: 20MHz 
+ -3dB 

SCANNING FREQUENCY: 
Horizontal; 15.75 KHz + =0.5KHz 
Vertical; 50 Hz /60 Hz 
Horizontal Retrace time: 
Approx. 8.5 us 
Vertical Retrace time: 
Approx. 800 us 
RESOLUTION: Centre; 1,000 lines 
Corner; 800 lines 
Geometric distortion; 2% or less 
Linearity: less than 2% 

CONTROLS: Front; Power On/Off. 
brightness, contrast 
Rear; Vertical hold. Horizontal hold. 
Vertical line, Vertical size. 

Green Cat. X14506 
	  Normally $235 
Amber Cat. X14508 

	 Normally 5239, 
SPECIAL, ONLY $179 

I 	noER 
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ANTI GLARE SCREEN 
Halt the price of other brands!! 
Relieve eye strain and headaches 
and increase productivity with these 
Anti Glare Screens. Suitable for 12" 
monochrome and colour monitors. 
Cat. X99995 	 $24.95 

150W IBM COMPATIBLE 
SWITCH MODE POWER 
SUPPLY 
DC output: +5/13A, -5V/0.5A 

+12V/4.5A -12V/0.5A 
AC input: 240V AC + - 15% 1.5A 

47Hz - 63Hz 
Cal 011096 	Normally $239 

Now only $149 

INTRA 14" RGB 
COLOUR MONITOR 

Resolution: 640 x 200 dots 
Display Format: 80 x 25 characters 
Display Colours: 16 
Dot pitch: 39mm 
Sync Hort.. Scan Freq: 15.75 KHz 
Sync Vert. Scan Freq: 50Hz 
Band Width: 1BMHz 
Cat. X14520 	  $695 

INTRA 14" RGB 
HIGH RESOLUTION 
COLOUR MONITOR 

Compatible with IBM' and 
compatibles, and EGA Cards. 
Why pay more? 
Resolution: 640 0 350 dots 
Dot pitch: 31mm 
Display Format: 80 a 25 characters 
Cat. X14514 	Normally $1,295 

Our price $995 

TOSHIBA 13" RGB 
COLOUR MONITOR 

High quality IBM' compatible 
monitors, great with VCR's too! 
SPECIFICATIONS: 
CRT: 13", 90°  deflection colour 
Input Signal: 

Video Signal: Separate video signal 
Video, Positive 
Sync., Positive 
Input Level: TTL Level 

Scanning Frequency: 
Horizontal: 15.7KHz 
Vertical: 60Hz 

Display Size: 245(H) x 182(V)mm 
Resolution: 
Horizontal: 640 dots 
Vertical. 200 lines 

Size: 343(H) x 362(W) x 421(D)mm 
Weight 11.6kg 
Cat 014530 	  $695 

TELECOMMUNICATIONS 
AUSTRALIAN STYLE 
ADAPTOR CABLE 
• Australian socket to plug/socket 
• Length 10 metres 
Cat. Y16015 	 $14.95 

TELEPHONE ADAPTOR 
• Australian plug to U.S. socket 
• Length 10cm 
Cat. Y16026 	  $5.95 

TELEPHONE CURL CORD 
• U.S. plug to U.S. plug 
• Replacement hand set cord 
• Length 4.5 metres 
Cat. Y16023 	  $6.95 

CENTRONICS GENDER 
CHANGERS 
• Female to Female 
• Saves modifying or replacing 
non-mating Centronics cables. 
• Alt 36 pins wired straight through 
Cat. 015660 Male to Male 
Cal. X15661 Male to Female 
Cal X15662 Female to Female 

Normally $33.95. 
Our Price $24.95 

RS232 GENDER 
CHANGERS 
• Saves modilying or replacing 

non-mating RS232 cables 
• All 25 pins wired straight through 
Cat. X15650 Male to Male 
Cat. X15651 Male to Female 
Cat X15652 Female to Female 

Normally 519.95 each 
Our Price $14.95 

RS232C NULL MODEM 
ADAPTOR 
• Male to female connections 
• Pins 2 and 3 reversed 
• All 25 pins connected 
Cal X15657 Male to Male 
Cal. X15658 Male to Female 
Cat. X15659 Female to Female 

Normally 522.95 
Our Price $14.95 

RS232 MINI PATCH BOX 
• Interface RS232 devices 
• 25 pin inputs 
• 25 leads with tinned end supplied 
• Complete with instructions 
Cal. X15653 Male to Male 
Cat. X15654 Female to Male 
Cal. 015655 Female to Female 

Normally 525.95 
Our Price $19.95 

RS232 WIRING 
ADAPTOR BOX 

• Male to female 
• 25 Detachable plug on leads 
• 2 mini Jumpers 
• Ideal for experimenting or 
temporary connections 

Cat X15665 	Normally 539.95 
SPECIAL $29.95 

RS232 MINI TESTER 
• Male to female connections 
• All pin cored straight through 
• Dual colour LED indicates activity 

and direction on 7 lines 
• No batteries or power required 
T.D. Transmit Daia 
D S.R. Data Set Ready 
R.D. Receive Data 
C.D. Carrier Detect • 
R.T.S. Request to Send 
D.T.R. Data Terminal Ready 
C.T.S. Clear to Send 
Cal 015656 	 Normally 539.95 

SPECIAL, ONLY $32.95 

SAMSUNG TTL MONITOR 
A quality 12" TTL monitor, with a 
high contrast, non-glare screen at 
a very reasonable price! 
SPECIFICATIONS: 
CRT: 12" diagonal 90°  deflection. 

non-glare screen. 
Active Display Area: 

216(H) x 160(V)mm 
Display Characters: 2,000 

(80 characters x 25 lines) 
Scanning Frequency: 
Horizontal: 18.432 + 0.1KHz 
Vertical: 50 HZ i -0.5% 

Description Cat.No. 1-9 10+ 
".0,1 	Green X14517 	 $189 $179 

wtiber X14518 	 $189 $179 

c-fr 
U.S. TELEPHONE 
EXTENSION CABLE 
• U.S. plug to 2 U.S. sockets 
• Length 10 metres 
Cat. Y16028 	  $9.95 
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COMPUTER LEADS 
CL33 
• IBM PC. XT and look-a-likes with 

25 pin 'Cr plug on computer end to 
Centronics 36 pin plug 

• Length 2.13 metres 
Cat. P19029 	 $19.95 CL2 
• 9 pin 'D.  plug to 9 pin 'Cr plug 
• All pins wired straight through 

(removable terminals) 
• Length 1 5 metres 
Cat. P19033 	 $19.95 CL3 
• 9 pin 'D' plug to 9 pin 'D' plug 
• All pins. wired straight through 

(removable terminals) 
• Length 3 metres 
Cat. P19035 	 $25.95 CL5 
• 9 pin 'Cr plut, to 9 pin 'CY socket 
• All pins wired straight through 

(removable terminals) 
• Length 3 metres 
Cat. P19036 CL7 
• 15 pm 'CY plug to 15 pin - a plug 
• All pins wired straight through 

(removable terminals) 
• Length 3 metres 
Cat. P19016 	 $32.95 CL8 
• 15 pm 	plug to 15 pin 'Cr socket 
• All pins wired straight through 

(removable terminals) 
• Length 3 metres 
Cat. P19017 	 $32.95 CLI 0 
• 25 pin 	plug to 25 pin 'D' plug 
• Pins 1 through to 8 and 20 wired 

straight through 
(removable terminals) 

• Length 1.5 metres 
Cat. P19011 	 $26.95 CL11 
• 25 pin 	plug to 25 pin 'D.  plug 
• Pins 1 through to 8 and 20 wired 

straight through 
(removable terminals) 

• Length 3 metres 
Cat. P19009 	 $29.95 CL12 
• 25 pin 'DY plug to 25 pin -Cr plug 
• Pins 1 through to 8 and 20 wired 

straight through 
(removable terminals) 

• Length 7.5 metres 
Cat. P19037 	 $34.95 CL13 
• 25 pin 'D' plug to 25 pin 'D' socket 
• Pins 1 through to 8 and 20 wired 

straight through 
(removable terminals) 

• Length 3 metres 
Cat. P19020 	 $29.95 CL21 
• 25 pin 	plug to 25 pin 'Cr plug 
• All pins wired straight through 

(removable terminals) 
• Length 1 5 metres 
Cal. P19007 	 $44.95 CL22 
• 25 pin 'Cr plug 10 25 pin 0 plug 
• All pins wired straight through 

(removable terminals) 
• Length 3 metres 
Cat. P19008 	 $49.95 CL23 
• 25 pin 'D plug to 25 pin 'D' socket 
• All pins wired straight through 

(removable terminals) 
• Length 3 metres 
Cat P1012 	 $49.95 CL25 . 
• 36 pin Centronics plug to 36 pin 

Centronics plug 
• All pins wired straight through 
• Length 2.13 metres 
Cat. P19014 	 $59,95 CL27 
• Apple II. Ile. II i . with parallel 

interlace card 
• Dual 10 pin (20 contacts) connector 

to Centronics 36 pin plug 
• Length 2.4 metres 
Cat. P19025 	 $29.95 CL28 
• Apple Ill with universal parallel 

interlace card 
• Dual 10 pin (20 contacts) on Apple 

end to Centronics 36 pin plug 
• Length 2.4 metres 
Cat. P19026 	 $29.95 CL30 
• Tandy II/12/16/16B/2000, with dual 

17 pin female on computer end to 
Centronics 36 pin plug. 
(Equivalent to 26-1323) 

• Length a4 metres 
Cat. P19027 	 • $44.9.5 CL31 
• Tandy I/III/4/4P. with 34 pin edge 

connector on computer end to 
Centronics 36 pin plug. 
(Equivalent to 26-1401) 

• Length 2.4 metres • 
Cat. P19028 	 $47.95 

APPLE' COMPATIBLE JOYSTICK FOR 2C & 2  - 
Ideal for games or word processing 
Features include selectable 'spring 
centring" or 'free floating" 
Electrical trim adjustments on both 
axis 360°  cursor control and dual 
ie huilons 

Cat C14201 	 $49.95 

JOYSTICK FOR IBM 
Features Selectable 'Spring 
,entering" or • tree floating" Electrical 
:rim adjustments on both axis. 
360 degree cursor control 
Cal 014205 	 $49.95 

1. • • • 	. 

• •,.• 
NEC DISK DRIVES 

51/4" SLIMLINE 
• AT compatible. 
• double sided. double density. 
• switchable 1 6 M/Byte to 1 M/Byte 

unformatted 
• 1.2 M/Byte to 720K formatted. 

	

Cat. C11906 	  $295 
8" SLIMLINE 

• Double sided, double density. 
• 1.6 M/Elyte unformatted. 

	

Cat. C11908 	  $795 
Ig‘ 

IBM* COMPATIBLE DISK DRIVES 
Tired of paying out more for 
Japanese Disk Drives? We now 
have "direct import" Taiwanese disk 
drives at much lower prices! 
Cat 	Description 	Price 
C11801 500K 	Normally $199 SPECIAL, ONLY $179 
C11803 1 Mayte 	 $239 
C11805 1.6 Mayle 	 $259 

APPLE* COMPATIBLE SLIMLINE DISK DRIVE 
Japanese Chinon mechanism, 
compatible with Apple 2 r 
Cat. X19901 	 Normally $225 SPECIAL $195 

COMPUTER CABLE 
CIC6 6 conductor computer 
interface cable. Colour coded with 
braided shield. 
ItolE422 specifications). 
Copper conductor 6 x 7/0.16mm. 
1-9 metres 	 10+ metres $1.90hn 	$1.70hm 
CIC9.100 9 conductor computer 
interlace cable. Colour coded with 
mylar shielding. 9 x 7/0.16mm. 
1.9 metres 	 10 4 metres $2.50/m 	$1.95/m 
CIC12 12 conductor computer 
interface cable. Colour coded with 
mylar shielding. 12 x 7/0.16mm. 
1-9 metres 	 104. 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 conductor computer 
interlace cable. Colour coded with 
mylar shielding. 25 x 7/0.16mm. 
1.9 metres 	 10 . metres $4.90/m 	$4.40/m 

20 M/BYTE HARD DISK DRIVE FOR IBM' AND COMPATIBLES 
Includes hard disk controller card 
Cat. X20010 	WAS 51.250 SPECIAL, ONLY S995 

APPLE' COMPATIBLE CARDS 
Printer Card Cal. X17029 	$89 
Drive Card Cat. X17019 	$79 
80 Column Card Cal. X17025 $85 
Super Serial Cat. X17035 $129 
RGB Card Cat. X17039 	$79 
Z80 CP/M Card Cat 017041 $59 
CA PELk

Hos
Ile COMPATIBLE 

80 Column/64K Cara Al 1061 589 

TELEPHONE EXTENSION CABLE UNIT 
Allows 15 metres of telephone 
extension cable to be neatly wound 
into a protable storage container. 
The reel sits on a flat base and has a 
handle to wind cable back on to it 
after use. No tangles - no mess! 
Ideal for the workshop, around the 
house, office, pool etc. 
Cat. V16013 	  $22.95 

IBM* AT 
COMPATIBLE 

Assembled 6 Tested In Australia! 
• 6 MHz 
• 80286 CPU 
• 8 Slots 
• 1 WByte Main Board 
• 1.2 M/Byte Floppy Disk Drive 
• 20 M/Byte Hard Disk 
• Colour Graphics Display Card 
• Floppy and Hard Disk Controller 

Card 
• Printer Card and RS232 
• 200W Power Supply 
• Keyboard 
• Manual 
• 3 Months Warranty 

Only $3,695 

"IBM' AT TYPE" KEYBOARD 
5100% IBM' PC, XT compatible 
• Low profile keyboard design 
• Proper placement of shift keys 
with large key tops to suit 
professional typists. 
• 3 step height/angle adjustment 
• Cherry brand TS-M00001 19mm 
low profile switches, meet 30mm 
ergonomic requirement and 
provides high performance and 
maximum reliability. 
• Curl lead plugs straight into PC/XT 
• 3 Status displays 
Just like the "Real McCoy" onlyat 
a fraction of the price! 
Cat.012020 	 only $129 

MAIL ORDER HOTLINE 

S 008 335757 
(TOLL FREE) 

LOCAL: 543 7877 
411 ai 

r4000  . 
YU 66.4 

I 	IBM'  COMPATIBLE EXTENDED KEYBOARD (105 KEYS) 
These new keyboards are both XT 

, and AT compatible! 
• 20 Dedicated function keys 
• Enlarged "Return" and "Shift" key 
• Positive feel keys 
• Low Profile Design. DIN standard 
• Separate Numeric and Cursor 

control keypads 
• Additional Functions... 

Key-in-lock. Audio Beep. Previous 
Word, Next Work. Fast Repeat, 
Line Feed. Pause. Clear Screen. 
Reset. 	 g $299 

Cat.XMCIAL, 	ONLY  

IBM* XT 
COMPATIBLES 

from $795* 
Assembled & Tested in Australia! 

3 Months Warranty! 
'$7951256K RAM Single Drive, 
Graphics and Disk Controller Card 
256K RAM: 2 Disk Drives. 
Multifunction Card, Colour Graphics. 
Disk Controller 1 Parallel Port 

only $1,095 
640K RAM: 2 Disk Drives, 
Multifunction Card, Colour Graphics, 
Disk Controller. 2 Serial. 1 Parallel 
Pon   only $1,195 

SEMICONDUCTORS! 
Always check with us 

before you buy! 
1-9 	10, 	100- 

2716 $9.95 $9.50 $8.95 
2732 $8.95 $8.50 $7.95 
2764 $7.95 $7.50 $6.95 
27128 56.95 56 50 $6.25 
27256 $11.50 510.50 510.00 
4116 53.95 53.50 $2.95 
4164 $2.95 $2.75 $2.50 
41256 $4.95 $4.50 $3.95 
5558cin $0.50 $0.40 $0.35 
6116 $3.95 $3.75 $3.50 
6264 $6.50 $5.50 $5.25 
6802 $5.00 $4.00 $3.75 
6821 $2.00 $1.80 $1.70 
6845 $5.00 $4.00 $3.75 
7406 $0.40 $0.30 $0.25 
8250 $29.95 $27.95 

NE5534AN 
SCOOP PURCHASE!!! 

1.9 	 104 $1.95 	$1.85 
WORLD MODEM CHIP 
Cat. U21614 	 Normally $49.50 
Save $25, SPECIAL $24.95 

MEL9501 
Have you blown up your Apple drive 
by plugging it in backwards or not 
tuming off the power while changing 
boards? We have the MEL9501 chip! SPECIAL, ONLY $29.95 

8087 
Genuine Intel chips with manual 
and data sheets packed in boxes! 8087-3 (4.77MHz) 	$299 8087-2 (8MHz) 	 $399 8087-1 00mHz) 	$649 80287-3 (6mHa) 	$499 80287-7 (8MHz) 	$699 8087-3 (4.77MHZ) 	$299 

TEXTOOL SOCKETS 
P17016 16 pin 	 $14.50 
P17024 24 pin 	 $14.50 
P17028 28 pin 	 $19.50 
P17040 40 pin 	 $22.50 

IBM' XT COMPATIBLE CARDS 
Colour Graphics Card 
Cat. X18002 	  S129 

Graphics Card 
(Hercules compatible) 
Cat. 018003 	  $175 

Floppy Disk Drive Controller Card 
(2 Drives, 16 Bit) 
Cal 018005 	  S129 

Floppy Disk Drive Controller Card 
(4 Drives. 16 Bit) 
Cal. 018006  	..... . $199 

Hiagh X1900 
ocoririon Mono Card 

Colour Graphics 8 Printer Card 

	

Cal xleolo .   $169 

768kB RAM Card (without memory) 
Cat. 018012 ... 	 $99 

Printer Buffer Card 
Cal. X18017  	$37.50 

Game I/O Card 
Cat. X18019 	  $39.50 

XT Motherboard (without memory) 
Cal. X18020 . 	 5225 

Clock Card 
Cat. X18024  	$59.50 

RS232 Card (without cable) 
Cat. X18026 	  $79.50 

RS232 E. Clock Card 
Cat. 018028 	  $99 

XT Turbo Motherboard 
(without memory) 
Cat. X18030 	  $275 

Multi I/O & Disk Controller Card 
Cat X18040 	  $199 

I/O Plus Card 

	

Cat. 018045 .   $139 

768K Multifunction I/O Card 
(includes cable but not 41256 RAM) 

	

Cat. X18050 .   $199 

Hard Disk Controller Card 
Cat. 018060 	  $299 

Enhanced Graphics Adaptor Card 
Cat. X18070 	  $499 (AT COMPATIBLE) 
Enhanced Graphics Adaptor Card 
(Award Bios) 

	

Cat. X     5495 

D LINK NETWORK CARDS 
Complete with software. Also runs 
PC-NET". 1M/Bit per second data 
transfer rate via 2 wire link.  
Dedicated server not necessary. Up 
to 255 stations 
	  $695 

Rod Irving Electronics 
48 A'Beckett St. MELBOURNE 
Phone (03) 663 6151 
425 High St, NORTHCOTE 
Phone (03) 489 8866 
Mail Order and Correspondence, 
P.O. Box 620. CLAYTON 3168 
Telex: AA 151938 

MAIL ORDER HOTLINE 
008 335757 
(TOLL FREE( (STRICTLY ORDERS ONLYI 

LOCAL ORDERS & INQUIRIES (03) 543 7877 
POSTAGE RATES: 
SI 59.99 
	

52.00 
510 $24.99 
	

$3.00 
$25 $49.99 
	

$4.00 
550 599.99 
	

$5.00 
5100 5199 
	

57.50 
$200 5499 
	

510.00 
5500 plus 	 $12.50 
FREE POSTAGE FOR ORDERS 

OVER S75 ,S UNDER 3KG!! 
The above postage rates are for 
basic postage only. Road Freight. 
bulky and fragile items will be 
charged at different rates, 
Certified Post for orders over 
0100 included free! 
Registered Post for orders over 
$200 Incuded free! 
All sales tax exempt orders and 
wholesale inquiries to: 
RITRONICS WHOLESALE, 
56 Renver Rd, Clayton. 
Ph (03) 543 2166.13 lines) 
Errors and omissions excepted 
,Pde arx118M are registered trade flan,. 

NioaDord 

$27.95 

$199 

VISA 
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008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS!! 
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Overall verdict 
Information: Personal Superbase is basically a flat-file package, but it does 
have the ability to link more than one conventional data file for reporting, 
and also when amending records in a batch. It can also link textual records 
with picture files, allowing you to create a database of linked records and 
pictures. It would be especially suitable for applications in which you want 
to display pictures alongside descriptive text, and the use of variable-length 
records should make it economical for use in applications where the 
amount of information varies widely between records. 
Processing: Records can be selected in a wide variety of ways, providing 
considerable flexibility in display. Sorted order may use indexes, which are 
maintained, or be specific to a particular report, in which case sorting must 
be repeated when records are changed. Calculations are permitted on input 
and in reports. 
Housekeeping: Records may be amended on the screen, or in a batch, 
and retrieved through any field or combination of test criteria. The structure 
of a file of records may be amended at any time (even after data has been 
entered) in a very flexible way, making it easy to get the structure just 
right. Files may be deleted within Superbase, ASCII files imported and 
exported, and access to files controlled through passwords. 
Control: Personal Superbase is controlled through the usual Amiga 
repertoire of mouse, pull-down menus and requester boxes, making it very 
easy for beginners to use. Reports can be automated by setting up a Query 
to include selection criteria, sorting and layout instructions. Apart from 
query, however, there is no ability to store sequences of instructions, nor 
can you construct tailored environments — for example, using your own 
menus — for naive users. Superbase would, therefore, be much less 
suitable as a system developer's tool. 
Support: Support is provided by the Customer Service Division at 
Commodore Business Machines. 

Tailoring 
Superbase has no programming lan-
guage; you can set up .stored report 
formats using Query, but there is no 
facility for recording keystrokes or for the 
kind of tailoring that would be needed by 
system developers. (This will be included 
in the Professional version, which will 
have its own programming language). 

Housekeeping & 
security 
A data file may have up to three pass-
words: to control access for reading 
only; for any action except deleting the 
file; and for full access. 

Links with outside 
You can read and write ASCII files in 
Superbase, with control over the termi-
nators used for fields and records. But 
there are no facilities for importing or 
exporting other standard formats, such 
as the DIF format often used by spread-
sheets. 

User image 
Superbase is one of the most visual 
packages on the market in its methods of 
interacting with the user: full use is made 
of the Amiga's features, of mouse, 
menus, radio buttons and requesters, 

windows and scroll bars — the screen-
shots will give you some idea of the 
overall effect. Sometimes, however, all 
this innovation can prevent an experien-
ced user from getting things done quickly; 
apart from the occasional absurdity, 
Superbase avoids these pitfalls. 

Documentation 
A single manual does duty for reference 
and tutorial on Superbase. It is divided 
into three parts, covering increasingly 
complex aspects of using Superbase. 
Within each part, short tutorial sessions 
are included, each labelled with the time 
that should be needed to complete it. For 
becoming familiar with the package in a 

The result of applying a query on an 
example file — a table summary 
showing numeric fields 

systematic way, this works quite well; 
but it is sometimes difficult to find out 
where to check on some specific item. 
The manual includes an index, but it is 

rather short and, as is usual, very solution-
orientated. There is a short reference 
summary of each menu function.at the 
end. 

Conclusion 
Superbase on the Amiga provides straight-
forward facilities for handling records 
and referencing pictures. Its selection 
facilities are excellent, display is imagina-
tively handled and reporting is good. And 
the methods of storing records should 
make it economical for handling infor-
mation of variable length. 
For a variety of reasons I was unable to 

run my standard Benchmarks on the 
Amiga, and therefore could not verify a 
slight suspicion about the speed of 
operation with a large number of records. 
These doubts do not relate to interactive 
operations which, with the well thought 
out and flexible indexing, should stay 
fast, but to batch tasks where speed is, of 
course, less important. Superbase should 
in the near future be available under 
GEM for the IBM PC, so I shall be able to 
comment on that implementation and 
carry out some Benchmarks on at a later 
date. 
At the same time, I also plan to look at 

the Professional version of Superbase. 
The promised enhancements to provide 
a development environment through a 
pseudo-programming language, direct 
file relationships via forms updating of 
multiple files, and simple word processing, 
should enable system developers to 
exploit the ease of use of Superbase on 
tailored systems for less experienced 
users. 	 END 

Superbase for the Amiga costs $299.00 
and is available from all authorised 
Commodore dealers. 

External graphic files can be 
associated with any record and 
viewed like the Amiga 'rollerblind' 
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Synthetic Intellig0 
Patent Pending. 

DEMOS, TUTORIALS, 
PROTOTYPES, PRESENTATIONS, 
TIMED KEYBOARD MACROS, AND 
MENU SYSTEMS 

Create tutorials of actual programs or 
magic prototypes of existing or yet to be 
created programs. Keystrokes and pause times, 
inserted prompts, pop-ups, prototypes and more 
can be memorized, combined and replayed. 

Includes Screen Maker, Keystroke/Time editor, Prototyper, 
Text Editor, and more... 

"I highly recommend Instant Replay." Computer Language 

"Indispensable...A clear improvement over Dan Bricklin's Demo Program." 
PC Magazine 

"Instant Replay brings new flexibility to prototypes, tutorials, and 
their eventual implementation." Electronic Design 

"When replayed it will appear that the tutorial was part of the program." PC WEEK 

"Excellent, intuitive, easiest-to-use screen generator reviewed." PC Magazine 

200 Page Manual, 4 diskettes, 60 Day money back guarantee. 
(Not Copy Protected) 

Call or Write. We accept Visa, Amex, Master Card, COD, PO. 
Dealer In ir,ies Welcome., Outside US pays postage. 

	 Instant Replay(tm) $ 89.95 
	 Demo Diskette 	$ 5.00 
	 Dealer Poster 	$ 3.00 

Nostradamus Inc. 
3191 South Valley Street (stc 252) 
Salt Lake City, Utah 84109 

_(801) 487-902„__. 

  



PLUG IT IN AND LET IT FUNCTION 
It's yours with a TULPI. 
One compact modem, that delivers data 
communication you can count on, at a very 
competitive price. 
You don't have to have a technical degree to 
own a TULPI. Just plug TULPI in and let it go 
to work. 
TULPI makes communications easier, there's 
no switches, talk to your TULPI and other 
modems, from your terminal; more powerful, 
TULPI can communicate with millions of 
modems worldwide. 
We've built exciting features into the TULPI, 
to make it the right vehicle, for you to access 
resources you need, just plug it in. 
Once you buy a TULPI it's yours for life. 
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Because it's built like a computer, you can 
follow the upgrade path your needs dictate. 
The TULPI that is right for you today will also 
be right for tomorrow, as thousands of TULPI 
owners have found out. 
With a TULPI, communicating via 
computer, will be as second nature as 
making a phone call. 
TO BUY YOUR TULPI FROM TELECORP 
PHONE: 

(02)  450 2522 

Tele 
26 Tepko Road, Terrey Hills, 
NSW 2084, Australia. 

A DIVISION OF 
EFTECH LIMITED 
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MORE 
There are really only a few products that significantly affect the way 

we work. Living Video Text's ThinkTank was one such product, and it has 
defined its own niche as an 'ideas processor. MORE, for the Apple 

Macintosh, takes this concept one step further. Mick O'Neill checks it out. 

As an innovative young company grows 
successful and large, the amount of time 
and energy it spends listening to and 
responding to critics often seems to 
grow proportionally small. Success in 
itself sometimes breeds conservatism as 
the company copes with expansion by 
hiring professional 'Don't rock the boat' 
style managers. In the computer software 
industry, this short-sighted strategy has 
caused the demise of several promising 
firms. 
The alternative approach is exemplified 

by Living Videotext Inc which seems to 
view its product line as something 
almost organic. The company looks at 
criticism as a form of feedback and 
where possible modifies its software 
accordingly. With the release of MORE 
for the Apple Macintosh, Living Videotext 
has comprehensively responded to every 
major shortcoming of the 'ThinkTank' 
series and has taken the product into 
previously unchartered directions. 
ThinkTank, described as an 'ideas pro-

cessor', cut its own innovative niche in 
the software world in the manner of 
MacPaint with graphics, PageMaker 
with desktop publishing or Business 
FileVision with pictorial-orientated data 
processing. ThinkTank took the tedious 
and underused process of outlining, and 
turned it into a simple, convenient and 
powerful tool for anyone who could 
benefit from organisation. MORE is a 
superset of ThinkTank. 
For a proper analysis, the program has 

to be viewed as 	'ideas processor', a 
desktop public' 	aid and a productivity 
tool. Although these three categories 
appear to be somewhat ambiguous and 
overlapping, they do add some perspec-
tive to MORE's many features. 

The ideas processor 
An 'ideas processor' is a program that 
allows the user to create an outline with 
headlines and sub-headings several layers 
deep, attach documents or graphs to any 
layer, and reorder the structure at will. 
ThinkTank, the first ideas processor on a 
microcomputer, is a powerful tool used 
by managers throughout the information 
industry. 
Virtually everything you can do with 

ThinkTank, you can do with MORE. The 
company even includes an option to alter 
the default settings in MORE to exactly 
emulate ThinkTank commands and cursor 
movements. Documents created in Think- 

r 	I 	File 	Edit 	Window 	'wit, 	IporlIslilitr, 	lernplot ey. 	Formats 

- 	 Calendar 
October Appointments Dates 
+ 	Monday, October 20 From • 	10 /20 /86 October 1986 

+ 	Tuesday, October 2 I  To 	10/24/86 Sun Mon Tue Wed Thu 	Fri 	Sat 
• • 	• 	• 	• 

+ 	Wednesday, October Time — 
2 	3 	4 

5 	6 	7 	8 	9 	10 	11 
+ 	Thursday, October .e From 	ISIMM 12 	13 	14 	15 	16 	17 	18 
+ 	Friday, October 24, To 5 00pm 19 5 MINEINER 2  

- 9 OOam Interval 30 min 26 	27 	28 	29 	30 	31 
- 	930 
- 	10 00am 
- 	10 3Oam ( Make Calendar Outline 

Jan Feb Mar • Apr May Jun 	85 
Jul Aug Sep 	Nov Dec 	87  

- 	l 1 00am 
- 	1 1.30am 
- 	12 00pm 
- 	12 30pm 
- 	1 OOpm 
- 	1 30pm Ron and Nancy for tea 

Oil   

MORE can help you utilise your time efficiently. For example, any part of 
the 'Calendar' can be highlighted to generate an appointment outline 

Tank can be imported effortlessly by 
MORE, and holding down a key combina-
tion will allow a ThinkTank document to 
be opened by MORE directly from the 
'Finder'. 
A major improvement introduced by 

MORE relates to repetitious outlining. 
For example, every software review I 
write includes a 'Details' section with the 
name of the product, the company name, 
the street address, city, the cost of the 
product, and so on. Because ThinkTank 
is unable to handle multiple documents, I 
have to open an old review, copy the sub-
section outline, close it, open a new 
document, paste in the structure, and 
then delete any extraneous information. 
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Hard disk drives open up a whole new dimension in data 
storage and retrieval. 

But for them to provide the-sort of service most people are 
looking for, hard disk drives need to keep on performing, day in 
and day out. Month after month, year after year. 

Toshiba disk drives do just that. 
With Toshiba disk drives, there are fewer of those continuous, 

niggling problems that cost you money, because Toshiba hard 
disk drives virtually eliminate the drive as a system failure factor. 

Toshiba hard disk drives. Like all Toshiba products, one less 
thing to go wrong. 

There is a full range of Toshiba hard disk drives in both 
51/4 -inch and 8-inch formats, suitable for most computer systems. 

MK-50 SERIES 51/4-inch Fixed Disk Drives: 
86 Mbytes capacity. Up to 130 Mbytes with RLL Controllers. 
25 ms Average Random Access Time (FB Models). Industry 
standard size and mounting. ST506 interface. 20,000 hours 
MTBF. Centre stack Dedicated Servo surface. 

MK-150 SERIES 51/4-inch Fixed Disk Drives: 
173 Mbytes capacity. Choice of ESDI or SCSI interface. 25ms 

Average Random Access Time. Industry standard size and 
mounting. 30,000 hours MTBF. Centre stack Dedicated Servo 
surface. 

MK-180 SERIES 8-inch Fixed Disk Drives: 
Compact design and 166 Mbytes capacity. SMD interface. 18ms 
Average Access Time. Maximum reliability with VLSI 
Implementation. Automatic Spindle Brake and Carriage lock. 
Power sequence capability. Built-in diagnostics. 

MK-280 SERIES 8-inch Fixed Disk Drives: 
Compact design, 374 or 510 Mbytes capacity. 2.4 Mbyte/sec 
Data Transfer Rate (HSMD). 18 ms Average Access Time. 
Maximum reliability with VLSI Implementation. Automatic 
Spindle Brake and Carriage Lock. Power sequence. capability. 
Built-in diagnostics. 

TOSHIBA 
ONE LESS THING TO GO WRONG. 
84-92 Talavera Road, North Ryde 2113. 

Sydney (02) 887 6081 Melbourne (03) 877 6144 
Brisbane (07) 352 9880 Canberra (062) 805100 

CC/TCP0153 
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With MORE, there are several ways to 
handle this problem. 
Because MORE can handle up to six 

open documents simultaneously (though 
only one isselected at any time), it's easy 
to open a few 'resource' outlines that 
contain parts to be incorporated into your 
new document. The program includes an 
easy-to-view 'tiling' system whereby 
open documents are arranged in conve-
nient patterns and, thus, choosing an 
outline and cutting and pasting is almost 
instantaneous. 
MORE, however, contains a powerful 

feature that makes simple cutting and 
pasting even seem tedious. It's possible 
to install repeatedly used outlines in the 
'Templates' menu. These can then be 
called up and inserted in the current 
outline. After spending several hours 

fine-tuning a monthly report structure, 
the capability of accessing it from a pull-
down menu is simply delightful. 
Other new outlining features include 

the ability to 'hoist part of an outline to 
focus on one section; 'cloning', to cross-
reference ideas, marking and gathering 
headlines for special treatment; empha-
sising headlines with font or format 
instructions; colour printing with the 
ImageWriter II; employment of a search 
and replace function with extensive wild 
cards; and a full range of print options for 
producing professional-quality reports. 

Desktop publishing 
MORE has the ability to translate any 
outline and/or sub-outlines into sophis-
ticated tree charts of the line/block 

variety, or presentation-style 'bullet charts' 
for transparencies and onscreen slide 
shows. These options include compre-
hensive and almost intuitive formatting, 
and break new ground in the desktop 
publishing area. If you are not completely 
pleased with the results from MORE, the 
program includes the option to export 
your charts to MacDraw for further 
modification. 
One of the major criticisms of ThinkTank 

is the difficulty in moving formatted data 
from a ThinkTank outline into a word 
processor. It is a simple matter to cut and 
paste between programs, but the result-
ing text includes extraneous characters 
devoid of all formatting. 
MORE eliminates this problem comple-

tely. You can now transfer the data in 
MacWrite or Word format and have the 

AMSTRAD from VICWEST 
* More Computer * More Features * Less Dollars * 

PC 1 512 from $1499 
See why everyone is raving about this brilliant new 
computer. The new 8086 processor running at 
8MHz gives amazing efficiency and speed (it even 
beat the AT in some tests). 
Plus the enhanced 16 colour output means a 

brighter, easier to read display. 
And it runs all the major software with ease. (We 

haven't found anything it won't run!) 

Free Extras 
With all the extras (that would normally cost extra) 
— Monitor, DOS 3.2, DOS Plus, GEM, GEM Paint, 
GEM Desktop, Loco Basic, and full Instruction 
Manual. 
All supported by Amstrad Er Vicwest's professional 

staff. 
Single Dve Mono $1499 

	
Colour $1999 

Dual Dve Mono $1999 
	

Colour $2399 
20Mb Hard Dye 
	

$990 
Make sure you're one of the first. Call Vicwest and 

order today. 

VICWEST's $4 Delivery 
1. Freight only $4-any-item-any mainland city in 
Australia 
2. Orders Gispatched in order of receipt. 
3. Al! orders delivered or notified within 7 days of 
receipt. 
4. Australia wide service by AWA Mitsubishi 

PCW Value 
More than a word processor — for less than an 
electronic typewriter 
As well as being delightfully easy to use as a 

wordprocessor this computer will surprise you with 
the way it simplifies accounting, spreadsheets, 
databases, and even games. 
And better still everything is included — Computer, 

Printer, Monitor, Cables, Wordprocessing Software, 
Basic, and comprehensive instruction manuals. 
Impossible to beat value from Vicwest. 

PCW 8256 Single Dve/256k Memory 	$1299 
PCW 8512 Dual Dve/512k Memory 	$1649 

(2nd Dve is a 1 mb Dve) 

Disc ft Software Value 
AMSOFT 3" DS 
	

$75/Box (10) 
WESTEC 5.25" DS/DD 

Best Quality 
	

$22/Box (10) 
COMPEX 5.25" DS/DD 

	
$18/Box (10) 

Plus call for prices on any Amstrad Software 

VICWEST COMPUTERS 
W.A.s Top Amstrad Specialist 
Shop 6 Innaloo Shopping Centre 
Innaloo W.A. 6018 
Phone Orders and Enquiries 
(09) 445 2000 
Bankcard, Visa Er M/Card Welcome 
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Tree charts are generated 
directly from an outline in 
MORE, and formatted with the 
special-purpose tool bar on 

left-hand 	the the 	side of 	screen Or 	 1 1 	 le.> la] 
option to include bullets, numbers, Roman 
numerals, and so on. For serious writers, 
this feature has greatly added to the 
utility of the outlining process. 

Productivity features 
Selecting 'Calendar' from the Edit menu 
presents the user with an onscreen 
calendar displaying the current month 
and year. The months and years can be 
toggled forward or backward, and any 
day or group of days can be highlighted 
to create appointment outlines on a daily 
basis. The user indicates the regular 
appointment intervals (half-hour, hour, 
and so on) and headlines are created for 
each. 
Time and date-stamping an outline 

could be important for timing phone 
calls, creating project charts with dead-
lines, or generally keeping track of 
outline alterations. This is one of those 
functions that might appear superfluous 
at first sight, but in practice proves quite 
useful. 
The automatic phone dialling is for 

person to person rather than computer to 
computer and, so, I suspect, is of limited  

value except in those instances when a 
full address file is being queried and a 
number of calls are being made. However, 
not having made the communications 
plunge with the Mac as of yet, I'm 
probably not a good judge of this. 

Documentation and 
support 
Like most good Macintosh software, 
MORE can be used instinctively. Still, 
Living Videotext has included a first rate 
200-page manual full of useful examples 
and pertinent screen-dumps, which is 
organised in a manner that itself suggests 
the power of ideas processing. The 
package includes a systems disk and a 
program disk with all of the necessary 
printer drivers (Imagewriter and Laser), 
the latest version of the Finder and 
system, the program and several sample 
outlines. 
And, you can breathe a sigh of relief, 

MORE is unprotected and, therefore, can 
be easily installed on, and backed up 
from, a hard disk. After considerable use, 
I discovered no bugs, and I've decided  

that the best support any company can 
give me is to release a bug-free, un-
protected program. 

Price 
MORE costs $540. It is produced by 
Living VideoText Inc, 2432 Charleston 
Road, Mountain View, California 94043. 
Tel: (41 5) 964 6300. 

Conclusion 
The inevitable question is, of course: 'Is 
this piece of software worth $540. 
I'm always amazed to read reviewers' 

attitudes concerning 'value'. I frankly 
admit that I can't answer this question 
for you. I've described what the program 
does; if it seems to meet your needs but 
you have doubts about the price, I 
suggest that you go to a dealer and take a 
first hand look at it. No matter what your 
requirements, I suspect that you'll find 
MORE a remarkable package. Personally, 
I wouldn't settle for anything less! 

MORE is available from /magineering. 
Tel: (02) 697 8666. 	 END 

IBM COMPATIBLE 
PC/XT TURBO (8 MEG) 

* Twin 360K drives (Japanese) 
* Games port 
* Color graphics card 
* Front mounted reset switch 
* LEDS for turbo Er hard drive on 
* 150 Watt power supply 
* 12 months full warranty 

$1 395 including tax 

AT STYLE CASE 
Et KEYBOARD 

FULL RANGE OF PERIPHERALS INCLUDING 
* 12" Hi Res. Comp. Mon. Green-Amber $175 
* 12" TTL Hi Res. Mon. 720*348 $240 

14" RGB Hi Res. Mon. 720*240 $695 
* Epson LX86 Printer with Tractor $499 
* 100 key keyboard extra $50 
* Z-Nix Mouse $125 
* DSDD Diskettes box 10 $22 
* Printer Cables $25 
* CPBH80 Printer 80 col. 160 CPS $415 
* CPB-H136 Printer 15" 160 CPS $695 

20 Meg. drive with DTC cont. $1090 
Desks and Furniture Scall 

* 640K Ram on mother board 
* Parallel Er serial ports 
* Real time clock, batt. backup 
* 8087 socket 
* Key switch turbo 
* 8 slot socketed mother board 
* Delivery Australia wide $20 

COMPUTER Et ELECTRONIC SERVICES PTY LTD 
(03) 561 8947 BH 	 WHEELERS HILL VICTORIA 3150 	 (03) 561 4683 AH 
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Save yourse 
on a PC acka 

Invest in a Kaypro PC/XT 
during February and you'll 
save $200 off the recom-
mended retail price, and we'll 
give you over $1800 worth of 
software free! 

Great programs too, like 
WordStar; MailMerge; 
CorrectStar; Starindex; 
PolyWindows; Mite; GW-
Basic; and MS-DOS 3.2. 

With these programs you'll 
be abl to do complex word 
processing tasks; check your 
spelling; manage your time &  

phone better; and 
communicate with other PC's 
via a modem. 

The Kaypro PC/XT is 
made in the U.S.A. and is 
completely IBM PC/XT 
compatible. 

Specifications include 
dual disk drives; 768K RAM; 
high speed NEC V20 
processor; 8 Mhz turbo, dual 
speed switch; serial & parallel 
ports; clock; mono, colour 
and composite video output; 
AT style keyboard; 6 free  

slots; 132 Watt power supply; 
key lock; and 12 months 
warranty. 

Make sure you don't miss 
out on owning this $4,300 
package for only $2,295 
Phone us now for more 
information. I jos 
Robs Computer Centre 
295 Thomas Street, Dandenong, Vic. 3175 

Phone (03) 791 2900 
AdShop/Rob 179 
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Q&A 
$629 

DAC 
Accounting 

$230 
SOFTWARE Gem Word Chart 

Graphwriter 

"Don't let the sharks take the shirt off 
your back - shop at Micromania." 

//Vlicrornlania 

Clickart 11P Laserjet Option .. 	260.00 
Clickart Laserwriter Option 	280.00 
Clickart Personal Publisher 	295.00 
Clipper 	 949.00 
Cobol Compiler - MS . 	 1139.00 
Cobol Toolkit . 	 850.00 
Concurrent PC DOS for IBM - Ver 4.1 .... 490.00 
Copy II PC . 	 91.00 
Copy II PC Option Board 	 249.00 
Copywrite . 	 98.00 
Crosstalk XVI 	 199.00 
DAC Accounting Aust. Var. 	 230.00 
DAC Word 	 139.00 
DESQview 

172.00 
Dac Easy Database System 	139.00 
Dataflex 	 1386.00 • 
Daybook -Accounting Cashbook ............. 189.00 
Dbase II 
Dbase m Plus 	 878.00 
Dbase III Plus Lan Pack . 	1480.00 
Diagram - Master ....... ........ 	............. ....... 651.00 
Disk Manager - surpass 3311B limit ...... 199.00 
Disk Optimizer 	 95.00 
Dos Lock 	 150.00 

Expert System Handbook ................. ..... 	42.00 
Fastback 	 179.00 
Fastgraphs . 	 390.00 

Flashup Windows 	 145.00 
Flight Simulator 	 105.00 
Formeasy. Desktop Publisher 	990.00 
Formtool - Forms Design 	. 265.00 

Freelance . 	........................................................584.00 

Smartmodem 
1200 
$666 

242.00 
930.00 
80.00 

270.00 
595.00 

.. 726.00 

.. 175.00 

.. 515.00 
1277.00 
102.00 

.. 148.00 

Lotus 1-2-3 	  859.00 
Mace - Utuily program 	 130.00 
Microsoft Macro Assembler .............. ......... 350.00 
Microsoft Project Version 2.0 	. 665.00 
Mirror - Crosstalk clone 	 95.00 

Multimate Local Area Network .............. 1588.00 

WORDSTAR 
$405 

Multiplan 	 .. 350.00 
Newsroom . 	 95.00 
Norton Commander . 	 125.00 
Norton Utilities . 	 134.00 

Open Access . 	 .. 796.00 

Professional File .............. .. 	 390.00 
Professional Write ............ ....... ............. .......... 299.00 
Q&A 	 . . 829.00 
Quality Analyst .... 	 . . 670.00 
Quick Basic 	  175.00 

Ready! . .... . 	 90.00 

Reflex- Version 1.1 ....... 	.. 218.00 

Miniscribe 
71 mb Disk 
$2 999 

Remote 	...................................  .. 227.00 
Report Writer 255.00 
SMART (Lan System) ..... 2183.00 
SPSS/PC Advanced State 
SPSSTPC Tables 1015.00 

Sign-Master . 
Smart Package 	 1167.00 
Smartkey . 	 88.00 
Smartstuff . 	 91.00 
Software Carousel .. 	 95.00 
Spellbinder 	 695.00 
Spotlight 	 .. 139.00 
Statpak 	 ... 689.00 
Super Cale 4 . 	 603.00 
Superkey . 	 115.00 
Superproject Plus 	 625.00 
Superwriter ............................377.00   
a7m151093, 	  870.00 
TAS+ Database System .................. 	..... 210.00 
TK solver! 	. 	.......... ....... ..... 
Timeline .. 

Turbo Editor Toolbox .. 	 99.00 

Turbo Lightning (Vol. 2 -Word Wizard). 95.00 
Turbo Pascal Graphix Toolbox .......... 	99.00 
Turbo Pascal including BCD & 8087. 145.00 
Turbo Power Tools .. 	 . 255.00 
Turbo Prolog . 	 . 135.00 

Twin - 123 Lookalike . 	 .... 242.00 

Windows 	 . 199.00 

Word + Mouse Version 3 ........................ ..... 980.00 

Wordperfect.........................................................652.00   
Wordstar 	 405 00 

Xtree - File & Directory Management ... 747.00 

Access ....... ........... ............. 	. ............. 	439.00 
Ancient Art of War . 	 80.00 

Chartmaster 	 625.00 

HAL . 
Harvard Presentation Graphics ...... 
Harvard Project Manager 

Javelin 
Jet 

NEC P6 
$912 

Sargon III ............................................................. 100.00  
Perspective - 3D Business Graphics ....... 580.00 	Sidekick (protected version) ................. ..... 78.00 

Sidekick (unprotected version) ................ 115.00 

NEC P7 
$1,199 

TAS + 
Database 

$210 

Impact L800-II 
Laser 

$7 337 
LOTUS 1-2-3 

$639 
Seagate 20Mb 
Hard Disk Kit 

$899 

Irwin 20 Meg 
Backup-XT 
$1 299 

SOFTWARE 
PRICES 

SLASHED!! 
Lotus 1-2-3 	$639 
Dbase III Plus $875 
Symphony $870 

Australia's leading PC discounters 

(02) 569 0232 
180 Parramatta Rd, Stanmore N.S.W. 2048 

All prices include sales tax. We accept Bankcard, Master-
card and Visa. We have the largest range of PC products in 
Australia. Call us for a quote and a free catalogue-news-
letter. All products carry full distributor's warranty-and 
support and are latest release versions. Delivery extra -
call for rates. Prices may change due to factors beyond our 
control. Our bulletin board number is 568 2196 - 1200 
baud. 

r -  
Dear Christine, 
	 - I  

I want to become a Micromaniac today! I wish to: I 
receive your latest newsletter and catalog with over 
600 products listed. 

receive free registration on your Bulletin Board System. 

111 	be placed on your mailing list to be kept regularly up to 
date with latest product releases and special offers. 

Name ..  

Company . 

Address . 

Poe-COA4  

My computer is . 
	 I 

Send lc:Christine, Micromania.180 Parrarna0,a Rd. Stanm'are. NSW 2049  
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KAYPRO &OSBORNE 
Prices Slashed !! 
Kaypro PC 	 $2,199 
• 768K 
• Dual Drive 
• Dual Speed 
• Free Software 
• Bugboard 

Kaypro PC20 	 $2,799 
• 768K 
• 20 Meg Hard Disk 
• Single Floppy 
• Dual Speed 
• Free Software 

Osborne Graduate PC . $1,399 
• 512K 
• Dual Drive 
• Dual Speed 
• AT-style case 
• Graphics Card 

Osborne Graduate PC20 $2,199 
• 512K 
• 20 Meg Hard Disk 
• Single Floppy 
• Dual Speed 
• AT-style case 

Australia's leading PC discounters 

(02) 569 0232 
180 Parramatta Rd, Stanmore N.S.W. 2048 

All systems undergo a 48-hour configuration, testing and burn-in 
period. We install floppy and hard disk drives, configure system 
boards, set DIP switches, format hard drives, perform memory 
diagnostics and check system with monitor. 

1illlicroi/Illania 
Xtree 
$99 

TVM EGA 
Monitor 
$999 

Power Supply 
135W 
$199 

Prodesign II 
$599 

Hwerace 10 Meg 
Speed Card 

$999 

Hercules 
Graphics Plus 

$550 

PRINTERS 
Brother 1509 . 	 ... 949.00 
Brother HR20 Daisy Wheel .... 	888.00 
Brother HR10 	 ... 517.00 
Brother HR15XL 	 679.00 
Brother HR35 	 1454.00 

Brother M1109 for Apple incl. Tractor .. 575.00 
Brother M1409 
Brother M1709 ..... ............. ..... 	.......... ..... . 1159.00 
Brother M2024L 	 1550.00 
Brother Twinwriter 	 2359.00 
Epson EX-800 Printer 	  1099.00 
Epson F3C105 
	

1050.00 
Epson FX85. 	 ... 850,00 

... 440.00 
Epson HS80 
	

665.00 
Epson L01000 ..... 	 1499.00 
NEC P5 Pinwriter 	 1733.00 

.. 912.00 
1199.00 

MODEMS 
Netcomm 1200 In Modem 	 618.00 
Netcomm 123 In Modem 	 846.00 
Netcomm 1234 In Modem .. 	1048.00 
Netcomm 21/23 Modem 	 . 503.00 
Netcomm 2400 In Modem 	834.00 
Netcomm 3 + 12 Automodem ....... 	419.00 
Netcomm 3 + 12 Manual .......... 	. 254.00 
Netcomm PC In Modem 	 .. 450.00 
Netcomm Smart Modem 1200 ..... 	666.00 

HARDWARE 
41256 RAM Chip (256k) 	 6.90 
4164 RAM Chip (64k) . 	. 	..... . 	3.33 
80287-6 AT Maths Coprocessor ........... .. 499.00 
80287-8 AT Maths Coprocessor 	695.00 
8087 Maths Coprocessor . 	287.00 
8087-2 Maths Coprocessor . • 	410.00 
AST -Sixpak Plus + Desqview 	350,00 
AST Advantage - AT W/128K 	950.00 
AST Four Port/Xenix . 	 865.00 
AST Fourport/AT 	 595.00 
AST Preview PC/XT/AT Mono Graphics 	 445.00 
AST Rampage -256K PC/XT + Desqview 639.00 
AST Rampage - 512K AT/Desqview ...... 1195.00  

ADI - IBM TTL Monitor - Amber ..... .. 285.00 
ADI - IBM TTL Monitor - Green ....... .. 285.00 
TVM EGA Hi Res CoVMonitor 

(MD-7) 	  999.00 
EGA Compatible Card 	 499.00 
Hard Disk Cable Set - 2 Cables .. 	28.00 
Hercules Graphics Card Plus 	.. 550.00 
Intel Above Board - AT 	 1087.00 
Intel Above Board - AT/PS Par/Ser ........ 1238.00 
Intel Above Board- PC/XT 	 690.00 
Intel Above Board-Par/Ser PC/XT 	.. 840.00 
Joystick IBM PC with cable 	88.00 
Microsoft Mouse (Bus) 
	

354.00 
Microsoft Mouse (Serial) . 	 354.00 
PC - Multifunction Card - 384K 	.. 215.00 
PC Bugboard - Mono/Colour/Hercules ....... 299.00 

PC Colour/Mono/Graphics Card 	...... 230.00 
PC Floppy Disk Controller 	 114,00 
PC Memory Card- 6408 	 130.00 

PC Mono/Graphics Card . 	 199.00 
PC Multi I-0 Card . 	 195.00 
PC Parallel Card . 	 80.00 
PC Serial Card .. 	 80.00 
Paradise Colour/Mono Card 	374.00 
Paradise Modular Graphics Card II ............ 594.00 
Parallel Printer Cable - PC .. 	 36.00 
Power Supply (135w) 	 199.00 
Quad Serial Port for AT 	 299.00 
Quad Serial Port for XT 	 289.00 
Thomson EGA Monitor ........ .......... 	...... . 1099.00 
Thomson IBM 'PM Amber 	... 280.00 
Thomson IBM TTL Green . 	280.00 
Thomson Colour 14" ROM/ 

Composite - 36512 . 	 710,00 
Thomson Colour 14" RGM/ROB - 31382 . 820.00 
Floppy Disk Drive - PC 1/2 height ............ 199.00 
Floppy Disk Drive Teac - 1.2 Meg ............. 370.00 
IBM AT ROM Bios Upgrade . 	70.00 
Irwin 110D 10 Meg Tape B/Up - XT ...... 1190.00 
Irwin 180D 80 Meg Tape11117p-ICT . 1299.00 
Miniscribe - 71 Meg Hard Disk 	2999.00 
Miniscribe 44 Meg PH Hard Disk . ...... 2199.00 
Miniscribe Hardcard - 20 Meg 	.. 1490.00 
Omti Hard Disk Controller . 	.. 295.00 
Seagate 20Mb Hard Disk Kit 	899.00 
Seagate 30 Meg XT Drive Only 	824.00 
Seagate 3OMeg Full Height .AT Drive ... 1479.00 
Seagate 30Meg Hard Disk Kit 	 1180.00 

QUICKBASIC 
$175 

Bugboard 
Mono/Col/Her 

$295 

Freedom 1 
Terminal 

$999 
MIRROR 

$95 
Doslock  -  Hard 
Disk security 

$149 

640K Memory 
Card - OK 

$130 

MICROMANIA 
Bulletin Board 

NOW WORKING! 
Log into our BBS on 
568-2196 24 :lours 
day with your 1200 
baud modern and 
check c 	the latest 
products and prices. 

Delivery, installation and software installation 
(within Sydney Metro Area) 
Telephone Hotline Support for 1 year - Includes all hardware and DOS 
Training Available from Technology Learning Centre 
Hardware Maintenance Contracts  

Dear Christine, 

I I want to become a Micromaniac today! I wish to: 

El receive your latest newsletter and catalog with over 
600 products listed. 

receive free registration onyour Bulletin Board System. 

0 	be placed on your mailing list to be kept regularly up to 
date with latest product releases and special offers. 

/dame 

Company . 

Address . 

.. Postcode 
$99 

8199 	I  My computer is . 
Call 	Send to: Christine, Mieromania,180Parramatta Rd, Stamnore, NSW 2048 
Call L. 	 J 
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,Uolcome to Smalltalk/U, 

Copyright 1986 Dly It.. 11 

cc. 

With Smalltalkilf 
you can program 
faster and easier! ; 
Forget antiquated languages such as Pascal, 
BASIC, 'C', and dBase. Smalltalk/V has made 
them obsolete! 

SmalltalkN is an advanced Smalltalk implementation tailored for 
personal computers that offers unmatched performance - an ideal 
tool for developing solutions to both simple and complex problems. 
It is currently in use by scientists, engineers, students, teachers and 
professionals, both for research and application development. These 
and other users have chosen SmalltalkN because of its unique 
qualities: it is easy to learn, yet offers an 	  

• High performance object-oriented programming 
• Integrates object-based and rule-based programming with 

object oriented Prolog 
• A user-extensible, open-ended enviroment 
• A responsive graphical user interface 
• Supports exploratory programming and prototyping 

• Class hierarchy with inheritance creates 
unsurpassed array of tools for solving 
problems in a variety of fields, and is 
powerful enough to serve as a delivery 
vehicle for real-world applications - all on 
an IBM' PC or compatible! 

SmalltalkN features pure object orientated 
programming. You program in Smalltalk 
by classifying objects and defining inter-
actions between objects. This allows you 
to model systems in terms that match your 
own thinking and language. SmalltalkN's 
advanced graphical interface duplicates 
on a PC the fast, responsive feel of work-
stations costing far more. 

highly re-useable code. 
• Smalltalk source code included, with 

browser windows for easy access and 
modification. 

• A huge tool kit of classes and object for 
building a variety of applications. 

• Bit-mapped graphics with bit and form 
editors. 

• Object-swapping creates virtual memory 
on hard disk or RAM disk. 

• A sophisticated source-level debugger. 
• Automatic change log for easy recovery 

from errors. 
• Powerful directory/file browser system 

for organizing DOS files. 

SmalltalkN's incremental style of program 
development lets you edit and install small 
code fragments without lengthy compile 
and link sessions;  building a program 
piece by piece in whatever order suits you and seeing the results 
immediately. You can experiment with bits and pieces of the 
program long before it is complete, exploring ideas, structures, 
and algorithms as the program takes form. 

SmalltalkN gives you access to the most advanced tools of modern 
computing: bit-mapped graphics, a point-and-click user interface 
(with or without mouse), multiple windows, a source-level 
debugger, and much more. It even includes Prolog I SmalltalkN 
organizes these tools into an easily understood hierarchy of 
classes, extensively annotated, with source code included and 
easily accesible on-line. You can edit and change any part of 
SmalltalkN, to make it fit your needs exactly. With SmalltalkN, 
your computer becomes what it was intended to be, a truly personal 
tool for your mind. 

• Optional communications interface to 
UNIX and other systems. 

• DOS command shell. 
• Access to other languages and DOS 

functions. 
• Detailed, 500 page manual designed for both beginners and 

advanced programmers. 
• Not copy protected. 

$245 

'This is the real thing, folks. A super 
Smalltalk like this turns your PC into a 
hot workstation. It's fantastic...Highly 
recommended." -John Dvorak, PC Magazine 

48 A'Beckett Street, MELBOURNE 3000. 	Phone (03) 663 6580. 

BRIEF 	  $410 MICROSOFT MACRO ASSEMBLER 	  $335 
TURBO PASCAL 8087/BCD 	  $139 MICROSOFT QUICKBASIC 	  $189 
TURBO PROLOG 	  $125 MICROSOFT MOUSE 	  $295 
TURBO POWER TOOLS 	  $245 MICROSOFT WINDOWS 	  $189 
TURBO ASYNC PLUS 	  $245 MICROSOFT WORD 	  $650 
TURBO POWER PROGRAMMERS UTILITIES 	 $230 COPY II PC 	  $100 
TURBO POWER EXTENDER 	  $215 LOTUS 1-2-3 	 ,. 	  $650 
MICROSOFT C COMPILER 	  $780 LOTUS HAL 	  $280 
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Dos RESIDENT PROGS CURRENT 
APPLICATION 

    

0000:0000 

Fig 1 How resident programs sit in memory 

 

06 

 

 

  

0 MARE 

Ready, steady, go! 
Despite being a late starter, resident software is now an integral 

part of most users' libraries. Dick Pountain assesses the functions 
and the future of this multi-application environment. 

Resident — often called pop-up —
software has become a fact of life for 
most users of IBM PCs and compatibles. 
Every time I boot my computer, four 
resident programs are loaded. Two of 
these are merely small extensions to 
DOS: DOSEDIT provides full command-
line editing and re-use of previous com-
mand lines; while a Mouse Menu program 
integrates the Microsoft mouse with my 
other software. The other two are pop-up 
applications, namely Borland's SideKick 
and Caxton's Smartkey. 

In use 
What are resident programs and how do 
they work? A resident program is one 
which is loaded into memory but is not 
overwritten when a new program is 
loaded. Instead it sits underneath what-
ever other software is running, and can 
be summoned by a special command. Of 
course, in a sense, DOS itself is a 
.resident program since it's always there 
whatever application program is running. 
From the user's point of view, resident 

programs produce the subjective effect 
of multi-tasking (that is, being able to do 
more than one thing at once). For 
example, when SideKick is loaded, it can 
be summoned at any time by pressing 
the Ctrl and Alt keys simultaneously. 
Whatever program you are using at the 
time, whether it be a word processor or 
spreadsheet or compiler, SideKick's win-
dow appears in the middle of the screen 
and you may use any of the utilities it 
provides (a notepad, calendar/diary, 
calculator, ASCII chart and phone dialler). 
Pressing Ctrl Alt again makes it disappear 
and you are back doing what you were 
doing before. 
However, this is not true multi-tasking 

because your application is suspended 
while SideKick is on the screen and only 
one program is actually being executed 
by the CPU at any time. If you pop-up 
SideKick in the middle of an operation 
such as a sort, search or compile, the 
operation will be no further advanced 
when you pop SideKick down again; it 
did not proceed while SideKick had 
control of the computer. In a true multi-
tasking application, the operation would 
have continued to execute 'in the back-
ground' while you were using SideKick, 
and might be completed by the time you 
finished with SideKick. 
True multi-tasking is achieved by sharing 

the processor's time between various 
programs (usually by giving each one 
alternate 'timeslices' of a few milli-
seconds), and it normally needs to be 
supported by the kernel of the operating 
system. MS/PC-DOS is not such an 
operating system. With the single excep-
tion of the background PRINT utility, PC-
DOS only supports one task executing at 
a time. The only well-known personal 
computer operating systems which multi-
task are Commodore's Amiga-DOS, Digital 
Research's Concurrent DOS and DOS 
Plus, and, of course, Unix. 
Most applications spend most of their 

time waiting for user input from the 
keyboard. Therefore, resident software 
can give most of the beneficial effects of 
multi-tasking, without the complication 
(and often the unreliability) of the real 
thing. The areas where real multi-tasking 

are desirable are those where the com-
puter talks to a slow peripheral, or 
performs a slow operation, without user 
intervention: for example, printing, com-
munications, database sorting and pro-
gram compilation. 

A late starter 
Resident software has only appeared in 
the last few years mainly because the 
older 8-bit personal computers were not 
well-suited to its use; but the IBM PC 
changed all that. 
The real spark to the development of 

resident software, though, was that (in 
PC-DOS versions from 2.0 upwards) 
Microsoft provided a DOS function call 
called 'Terminate and Stay Resident 
(function number 31 hex). When a pro-
gram calls this function, it is terminated 
(that is, it stops executing) but, the 
memory it occupies is not reclaimed by 
DOS. The next program to be loaded and 
executed loads at a higher address and 
leaves the first program's code intact. 
This provides half of the means for 
writing resident software at a stroke. 
Resident programs are usually called 
TSRs' by professional programmers 
(after the Terminate and Stay Resident 
call which makes them possible). 

Interrupts 
However, making a program stay resident 
is only half the game — it must also be 
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MONOCHROME MONITORS FOR 
IBM* APPLE* AND COMPATIBLE 

PERSONAL COMPUTERS 

$289  incl. tax. 

DEALER ENQUIRIES WELCOME: 

ATTRACTIVE DESIGN 
HIGH RESOLUTION 
AMBER OR GREEN DISPLAY 
ANTI GLARE FILTER STANDARD 
TTL OR COMPOSITE VIDEO AVAILABLE 
TILT AND SWIVEL STANDARD 
COMPATIBLE WITH IBM*, APPLE* 
AND OTHER PERSONAL COMPUTERS 
12" OR 14" SCREEN SIZE 

*IBM and Apple are trade marks of 
International Business Machines Corp. and 

Apple Computers Corp. 

R.R.P. 
FROM: 

ADE Computers Pty. Ltd. 
28 Haughton Road, Oakleigh 
Victoria, Australia, 3166 
Telephone: 568 7877 	Telex: AA36384 
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Handler code Address 	Interrupt 

0000:0020 

0000:0024 

0000:0028 

INT 8 

INT 9 

INT A 

timer 

keyboard 

Fig 2 A portion of the DOS interrupt vector table. The slots contain 
addresses of DOS interrupt handler routines 

SOFTWARE 
possible to reactivate the terminated 
program at will. This is achieved via 
another feature of PC-DOS, namely the 
software interrupt. 
PC-DOS is basically an interrupt-driven 

operating system. This means that opera-
ting system activities take over from one 
another by interrupting the previous 
activity (whose state is saved on a stack 
so that it can be resumed), rather than by 
simple subroutine calls as in older sys-
tems like CP/M. For example, when you 
press a key at the keyboard, the keyboard 
interrupt stops whatever DOS is doing 
until the keystroke has been stored in the 
input buffer. 
DOS function calls are usually made by 

issuing interrupt number 21 hex with the 
function number held in a register, rather 
than by a jump to the routine's entry 
address. Interrupts allow application 
programs to use the operating system's 
facilities without knowing the absolute 
addresses of the routines they are calling; 
a table of interrupt 'vectors' at the bottom 
of memory tells DOS which routine to 
execute whenever a given interrupt is 
received. 
Since DOS interrupts are vectored, it's 

relatively easy for an application pro-
grammer to 'capture' a particular inter-
rupt by putting the address of his own 
routine into the appropriate slot in the 
vector table. This provides the means for 
reactivating terminated resident programs. 
Most often the programmer will capture 
the keyboard interrupt and examine the 
keystrokes typed by the user. For example, 
SideKick captures the keyboard interrupt 
and keeps a lookout for the Ctrl Alt 
sequence; if this is not found, then it 
hands over the normal keyboard inter-
rupt service routine. If, however, Ctrl Alt 
is detected, then control is transferred to 
the dormant SideKick program which 
pops up and does its thing. 
Sometimes it might be desirable to 

capture a different interrupt: for example, 
.the IBM PC has a periodic timer interrupt 

which controls the timing of system 
functions. To write a pseudo multi-
tasking TSR, you can capture this interrupt 
and do a piece of your own program 
before handing control back to the DOS 
interrupt handler. A program to display a 
clock permanently in the corner of the 
screen could work this way. (See 'MS-
DOS Programming', November '86,APC 
— Ed). 

Blueprint 
The blueprint for writing a TSR for PC-
DOS is this. The program comes as an 
ordinary .COM or .EXE file which is 
executed from the command line in the 
normal way. It contains two parts, a 
loader and the TSR code itself. When 
executed it loads the TSR program into 
memory, and patches the appropriate 
interrupt vector table entry to point to it. 
Then it calls the DOS TSR function, and 
stops and returns you to the DOS 
prompt. Normally you would put the 
program name into your AUTO EXEC. BAT 
file so that this all occurs automatically 
when you boot the computer. 
If this is a well-designed TSR it will also 

want to throw away the loader code 
which is of no further use, since the TSR 
stays resident until the system is rebooted. 
This is easily achieved by putting the 
loader code after the TSR code and 
beginning the program with a jump to it. 
The TSR address is set so that the next 
program to load will overwrite the redun-
dant loader code, the only memory 
wasted being that single jump instruction 
at the beginning (which must not form 
part of the TSR CODE). 
I don't intend to get into actual coding of 

TSRs as that would be subject enough 
for a separate article. In general, you will 
need to be an accomplished system-level 
assembly programmer and have a well-
thumbed copy of the IBM Technical 
Reference to write one from scratch; you 
will also need a good debugger, nerves of 

steel, lots of luck and preferably a 
comfortably upholstered Reset button. 
There are, however, easier ways, as we 
shall see later. 
How is it possible to have several TSRs 

in memory at the same time? The answer 
is that sometimes it isn't! Any heavy user 
of resident programs will tell you horror 
stories about ones which clash with each 
other and hang the system, corrupt files 
or worse. But, in general, well-designed 
TSRs work with each other quite happily, 
as well as with most application pro-
grams. For example, I can pop-up Smart-
key to define some keys while inside 
SideKick with no problem, and I can use 
the mouse while both of them are active. 
Smartkey does occasionally interfere 
with the mouse (sounds vaguely inde-
cent!) in a subtle way which is too 
obscure to explain here. The reason 
TSRs can co-exist lies in the nature of 
interrupts. By their very nature, interrupts 
must preserve the state of the activity 
that they interrupt. The same should 
apply to captured interrupts if the pro-
grammer has done his homework 
properly. 
When a TSR captures, say, the keyboard 

interrupt, it POKEs its own address into 
the table and saves the address of the 
original interrupt handler (to which it 
must return control if its 'hot key' is not 
detected). If another TSR is loaded on 
top, then it will in turn patch its own 
address into the table and save the 
address of the first TSR's handler. In this 
way it's possible to have a long chain of 
captured keyboard interrupt handlers, 
each of which returns to the one before 
and finally to DOS, so that all the TSRs 
get a peek at each keystroke. All should 
be sweetness and light in the best of all 
possible... 
Of course, it doesn't work like that in 

practice. For example, I can't call SideKick 
from inside Smartkey, even though the 
reverse works. The order in which they're 
loaded matters. In fact, SideKick 'feels' a 
Ctrl Alt but it just beeps — its signal that 
Smartkey is doing something it doesn't 
like. It's quite rare these days to find 
TSRs which hog the keyboard interrupt 
and don't pass keystrokes down the 
chain at all. 
There are plenty of other potential 

problems, though. Many applications 
which were written in pre-TSR days (or 
whose writers just don't care) hog the 
hardware keyboard interrupt for them-
selves, rather than doing I/O through 
DOS or the BIOS. Word processors like 
Samna III and XyWrite are guilty of this, 
and they cause agony for TSRs. 
Also, there are more issues at stake. 

than I have outlined so far. The latest 
generation of TSRs are fully fledged 
applications in their own right. They may 
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"the best pri 
We offer you the opportunity to 
test our claims. The Computer 
House will better any price on any 
computer item from any other 
dealer. 
Try us, you won't be disappointed. 
Ring now on (03)6992000. 

The latest and best IBM PC/AT 
compatible with faster processing speed 
(8MHz), greater user memory and user 
designed features together with flexibility 
and expandability. 
• 16/24 bit high performance Intel 80286 

microprocessor 
• 1.2 MB drive 
• 12 slot IBM-compatible bus system 

OUR GUARANTEE 
We guarantee to find you the 
lowest prices in Australia. The 
lowest prices on a complete range 
of products backed by Australia-
wide maintenance and service. 
Guaranteed Service. Guaranteed 
Savings. Guaranteed Satisfaction. 

• 1Mb RAM supplied with provision for a 
further Megabyte. (Remember DOS 5 
is coming) 

• 4 front panels 
• Reset switch 
• 20 MB, 44MB (voice call) or 60MB 

(voice call) available 
• Mono, colour or E.G.A. 
• Top quality keyboard 
• Outstanding documentation 

SOFTWARE 
Excl. tax 

Spreadsheets 
Supercalc 4 	 $469 
Lotus 123 Rel. 2 	$570 
Lotus HAL 	 Call 
Silk 	 Call 

Incl. tax 

$563 
$652 
Call 
Call 

V. P. Planner 	$158 $178 
MS Multiplan 	$295 $335 

Database 
Q & A 	 $448 $498 
dBase III plus 	$799 $936 
Paradox (VI.11) 	$790 $887 
R Base Systems 	Call Call 
Reflex 	 $195 $225 
Clipper compiler 	$759 $899 
Dataflex 	 $1095 $1285 

Word Processing 
Leading Edge 	$249 $295 
Multi Mate products 	Call Call 
Wordstar 	 $319 $374 
Wordperfect 	$499 $589 
Microsoft Word 	$634 $725 

Integrated 
Framework II 	$890 $1050 
The Smart Series 	$939 $1148 
Symphony 	 $895 $959 
Ability 	 $235 $285 
First Choice 	 $225 $257 
Open Access 	 Call Call 

Utilities 
Sidekick (Unprotected) 	$92 $108 
Norton Utilities 	$127 $139 
Mace + Utilities 	$119 $145 
X:Tree 	 $89 $98 
Fastback 	 $154 $169 
Sideways 	 $78 $99 
Copywrite 	 $77 $98 
Microsoft Windows 	$165 $188 
PC Alien 	 $82 $96 

Languages 
Microsoft Compiler 	$720 $786 
Microsoft Macro 

Assembler 	$313 $348 
Microsoft Quick Basic 	$163 $169 
Turbo Power Tools 	$190 $214 
Turbo Pascal 	 $99 $128 
Turbo Prolog 	$123 $154 
Alice 	 Call Call 

Accounting 
Satchel 	 $620 $695 
Dollars and Sense 	$229 $259 
Sybiz Book Worker 	$799 $892 
Accounting 1 	$775 $845 
T*A*0* Specialised 

accounting for accountants Call 
Also Sybiz, LAI., Integrity, etc. Call 

Communications 
Crosstalk 	 $174 $197 
Reflection H.P. 

Emulation 	 Call Call 
Smarterm 	 Call Call 
Carbon Copy 	 Call Call 

Entertainment 
Jet $105 
Zork1,11or III $84 
H/Hikers Guide to 

the Galaxy $77 
Karateka $84 
Flight simulator and many more Call 

PRODUCT OF THE YEA 

We are proud to announce the arrival of the 
TriGem 286 AT 

Our price for this quality system 
(this is not a Taiwanese system) 
including 20MB ADI mono 
screen, DOS 3.1 and GW basic 
with 12 months warranty and 
Australia-wide support 

Only 

$4995 
inc. tax 

4 
k 	• 4 	'4 
1  

	

k 	\ V 

IBM is the registered trademark of 
International Business Machines Corp. 

Page 82 Australian Personal Computer 



EXTRA SPECIALS 

Lotus 123 
Still the world's No. 1 selling software package 

$649 inc. tax 

Epson LQ1000 
24-pin quality and Epson reliability 

$1285 inc. tax 

FOXBASE+ 
6.69 times faster than dBCOMPILER and 2.26 
times faster than Clipper. Totally compatible 
with dBase III and you need make no changes 
to your present programs, databases, screens 
or reports 
	

$545 inc. tax 

Inboard 386/AT 
New from Intel. The powerful new 386 board 
for your AT. Call for complete details. 

$3167 inc. tax 

Paradise Cards 
Paradise autoswitch E.G.A. 

Paradise 5 pack 

Paradise colour/mono card 

$599 inc. tax 

$265 inc. tax 

$269 inc. tax 

PLUS 
• Free Hotline Service • Immediate* 
replacement of any defective stock 
• Training arranged • Expert advice 
• Australia-wide maintenance 

DELIVERY 
	.>, 

• Anywhere in Australia for $7.50 (under 
3 kg) • Overnight on request • Goods over 	' 
3 kg are charged at Post Office rates • Prices 2  
are subject to change without notice 
• Terms: Payment on receipt of goods 
• Bankcard, Mastercard, Visa accepted 	0 

ces in town 
Excl. tax 

Project Management 
Harvard Project 

Management 	$595 
Super Project plus 	$495 
Microsoft Project 	$546 
Timeline 	 $597 

Incl. tax 

$694 
$548 
$657 
$698 

Excl. tax 
Express Cards 

Hyper Ace 286 
(6MHz) 	 $649 

Hyper Ace 286 Plus 
(10MHz) 	 $786 

and many others 	Call 
Monitors 

E.G.A. 	from 	$820 
Mono Green 

or Amber 	from 	$170 
Colour 	from 	$495 
NEC Multisync 

E.G.A. & PGA 	Call 
Modems 

Netcomm 2123 	$427 
Netcomm 123A 	$946 
Le Modem 	 $348 
Complete Netcomm 

range 	 Call 
Complete Data 

Bridge range 	Call 
Supplies 

Complete range including 
diskettes, tapes, printer 
ribbons, paper, etc. 	Call 

Printers 
Epson FX-105 	$789 
Epson LQ 1000 	$1140 
Epson FX 1000 	Call 
Epson LX 86 	$413 
Fujitsu DL 2400 	$1654 
Seikosha 	 $2439 
Brother 	 Call 
Laserjets 	 Call 

Other Boards and Peripherals 
Microsoft Mouse Bus 

or Serial 	 $283 
Power Supplies 	$179 
Plotters (H.P. or 

Roland) 	 Cal 
Cables 	 Cal 
Acoustic Hoods 	Cal 
Printer Buffers 	Cal 
Power Filters 	 Cal 
Coprocessors 	Cal 

REMEMBER, THIS IS ONLY A 
OUR PRODUCT RANGE - CALL 
THE PRODUCTS OF YOUR CHOICE. 

Incl. tax 

$699 

$894 

$995 

$199 
$545 

Call 

$518 
$1049 

$395 

Call 

Call 

Call 

$946 
$1299 

Call 
$464 

$1895 
$2790 

Call 
Call 

$323 
$199 

Call 
Call 
Call 
Call 
Call 
Call 

SAMPLE OF 
NOW FOR 

HARDWARE 

System Units 
TriGem (inc. 80386) 	Call 
Skai 	• 	 Call 
Leading Edge from 	$2259 
Epson 	 Call 
Chendai (inc. laps) 	Call 

Disk Drives 
Miniscribe 20Mb 	$995 
Seagate 30Mb 

(inc. Controller) 	$899 
Tandon 20 Mb 	Call 
Nigger than 20 Mb 	Call 

Hardcards 
The hardcard by Plus 

20 Mb 	 $1399 
Mountain Drivecard 20 Mb. Call 

Tape Backup 
Internal & External 	Call 

M'Function & Memory Boards 
Hypertec Hyper - 

512 MF 	 $349 
Hypertec Hyper - 512 	$245 
Hypertec Hyper, - 256 	$178 
Hypertec Hyper 128AT $249 
Hyperam 1.75 Mb 

(512K inc.) 	$499 
M'Function XT 	$219 
Intel Above Boards 	Call 
AST Ram page PC 	Call 

Display Cards 
Hypertec Hypervid 

E.G.A. 	 $863 
Paradise Autoswitch 

E.G.A. 	 $557 
Hercules Graphics 

Card plus 	 $408 
Hercules Graphics Cards Call 
Vega Card 	 $557 
Many others from 	$158 

Call 
Call 

$2589 
Call 
Call 

$1120 

$1036 
$1039 

Call 

$1595 
Call 

Call 

$398 
$269 
$185 
$299 

$588 
$242 
Call 
Call 

$899 

$639 

$475 
Call 

$655 
$175 

ThOlitComputer House 
Phone Now (03)6992000 
27-33 Raglan Street, South Melbourne, VIC. 3205 Telex: 34145 

"We rent PCs, call now for information" 
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* DOUBLE SIDED DOUBLE DENSITY 
* BULK PACKED- 20 PER PACK 
* WHITE JACKET 
• 12 MONTH WARRANTY 
• 10096 CERTIFICATION 

L 

r 	MULTI I/O CARD $178.00 
• FOR IBM, PC/XT OR COMPATIBLES 
* TWO SERIAL COMMUNICATION PARTS WITH THE 

SECOND ONE OPTIONAL 
* ONE PARALLEL PRINTER PORT, ONE GAME PORT 
* CLOCK/CALENDAR WITH RECHARGEABLE BATTERY 

BACK-UP 
* SOFTWARE UTILITY: RAM DISK, SPOOLER, SET TIME, 

GET TIME 

r 	MULTIFUNCTION CARD $198.00 
• FOR IBM PC/XT OR COMPATIBLES 
* UP TO 384K MEMORY EXPANSION - SOLD WITH 0 K 
* ONE SERIAL PORT 
• ONE PARALLEL PORT 
• ONE CLOCK/CALENDAR 
* SOFTWARE UTILITIES- RAM DISK, SPOOLER, SET TIME, 

GET TIME 

r 	ENHANCED GRAPHICS ADAPTOR 568.00 
Offers high quality test and colour graphics on the IBM 
enhanced colour display or compatibles 
OTHER VIDEO CARDS 
• MONOCHROME VIDEO CARD OFFERING HERCULES 

MONOCHROME GRAPHICS COMPATIBILITY 
* COLOUR GRAPHICS VIDEO CARD OFFERING IBM 

COLOUR DISPLAY ADAPTOR COMPATIBILITY IN A 
SHORT SLOT 

* HEGA CARDS - ENHANCED GRAPHICS ADAPTOR 

LOFFERING THE NEW IBM STANDARD PLUS 
HERCULES MONOCHROME GRAPHICS COMPATIBILITY 

ADD ON ADVANCE UPGRADES 
r  51/4" DISKETTES 

Bargain No Frills Diskettes 
NEC 

20 MB 
HARD DISK 

INSTALL YOUR OWN IBM COMPATIBLE HARD 
DISK SYSTEM. ALL DRIVES PRE-TESTED. 
12 MONTH WARRANTY. KIT INCLUDES 
CONTROLLER, CABLES, FACE PLATE 

AND INSTRUCTIONS. 

$95800 

OCA Pr 
PC)  

Peripherals 
EXPANDING COMPUTER POWER 

ADVANCE PERIPHERALS PTY LTD. 

38 Burraga Avenue, Terrey Hills NSW 2084 
PO Box 215, GORDON NSW 2072 

TO ORDER PHONE 
(02) 450 2177 
MASTERCARD/BANKCARD WELCOME 
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IV 	• i 

0000:0020 

programs 	don't 	just 	pop 	up 	in 	the 
simplistic way I've suggested when their 

000010024 
INT 8 'hot key' is pressed: they set a flag that 
TSR1 TSR1 code says pop up at the next safe opportunity* 

0000:0028 
keyboard and carry on monitoring. 

INT A 

Fig 3 A resident program, TSR1, has put its own address into the INT 9 slot 
Turbo Task 
I've 	recently been testing 	a 	piece 	of 
software which allows 	to write 

	

you 	your 
own 	TSRs 	in 	a 	high-level 	language 

0000:0020 

(Turbo Pascal), in a very simple way. The 
software is Turbo Task from Tangent 

0000:0024 
INT 8 Technologies in the US. It's a library of 
TSR2 TSR2 code TSR1 code Turbo Pascal utilities, one of which is a 

0000:0028 
keyboard 

binary file 	TTASK.BIN 	does called 	 which 
INT A all the dirty work of loading a TSR. 

Fig 4 A second program has taken over INT 9 and has chained to TSR1 

When you have included TTASK.I NC in 
your program, you may make a single call 
to an external procedure defined therein 
called Turbo_Task(). Turbo_Task() takes 

open and close disk files, use the printer, 
and some, like Homebase, even use the 
serial 	port. 	What this 	means 	is that 
before such a TSR can pop up it must be 
sure that it's safe to do so — that is, sure 
that DOS isn't doing something like a 
disk access that might be upset. 
DOS wasn't really designed to work 

with sophisticated TSRs (even though it 
provides the 'loophole' that permitted 

them) 	and so it doesn't provide any 
single, unambiguous signal that every- 
thing is safe. Accordingly, many TSRs 
have to take over several interrupts to 
monitor the state of various DOS activi- 
ties. Ready!, the popular resident profile 
editor, takes over the timer, video, disk, 
keyboard (both hardware and BIOS level) 
and print spooler interrupts in order to be 
sure it's safe for it to take control. Such 

a single parameter which is the code for 
the desired 'hot key' to pop-up your TSR. 
For a program to be made resident, it 
must have a very well-defined structure. 
You can have as much initialisation code 
as you wish, to set up variables, array 
windows and 	files. 	This 	is 	executed 
when your TSR is loaded. However, after 
the 	point at which Turbo_Task() 	is 
called 	(only 	once 	per 	program), 	the 
program 	must take the form 	of an 

e 2 New Low Cost-High Performance Al Plotters 
From 	 for 

ENGINEERS, ARCHITECTS, SURVEYORS, OEM'S 
MURAL * $4990 
(pictured on left). 
* Size: All sizes up to Al. * Speed: 178mm/sec Axial. 
* Accuracy: + .35% of plotted area. 
* Repeatability: ± .0035" (.089mm). 
* Plot Language: HP-GL command set. 
* Single Pen: HP Type (see Barrington Pen Brochure). 
* Digitizing: Sight included 
Plotter has access slots at both sides for larger than Al 
sheets, roll media and the ability to plot on cardboard and 
thick media. 

ZERICON PC36 * $3800 
(pictured on right). 
* Size: A2 and Al * Speed: 106mm/sec Diagonal. 
* Accuracy: ± .35% of plotted area. 
* Repeatability: .004" (10mm). 
* Plot Language: DM/PL. * Single Pen 

*Price correct at time of printing and are ex. tax. See your dealer for Ta•• -Aided prices “HI & DM/PC..  and HPGL are the respected trademarks of 
HUSTON INSTRUMENTS and Hewlett Packard ***All plotters made 	_.SA and serviced by sole Australian Agents Barrington Corporation 

1ST Call Australian Agents 
az Barrington 

Corporation for your FREE sample Plot (08) 232 1333 

    

FREE 
SAMPLE 
PLOT! 

ADELAIDE • SOL TH ALSTRALIA 

and the location 
of your Nearest BARRINGTON STOCKING DEARLER 
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'Howdo you change the program on your machine, Granny 

rr 
:oil  

dit4 • er•-•yr „,4) 
, . 

• a 	 

SOFTWARE 

endless loop which does the job. It must 
never terminate or the whole system will 
crash. Here, for example, is a simple pop-
up clock: 
program pop-up clock; 
($1 ttask.inc) 
($1 regpack.lib} 
($1 timedate.lib} 
const 

ctrl—@=$0300; 

begin 

Window (60,2,70,5); 
TextBackground (white); 
TextColour (black); 
turbo—task (control_@); 

(Everything from here on is the pop-up 
code) 

repeat 
GotoXY (2,2); 
Write (Time); 

until false 
end. 

(Time is a function that returns the time 
of day from the system clock, as a string 
in pretty formatted form, and is defined 
in my 'timedate.lib' file). 
Turbo Task only adds 5k to the size of 

the Pascal code, but a Pascal program is 
already much larger than an assembler 
program would be; this clock program 
compiles to 17k, which is a lot for such a 
simple utility. 
I've written some quite powerful utilities 

using Turbo_Task, including a pop-up 
version of Debug, but regrettably they 
are not altogether well-behaved. 

Improvements 
Resident software is so well-established 
and popular now that things can only 
improve. Writers of new applications 
must be acutely aware that their brainchild 
will be used with the popular TSRs and 
make sure that it behaves itself accor-
dingly; any application which doesn't 
work with SideKick these days is 'Dead 
On Arrival'. Similarly, TSR writers are 
getting together to agree to standards of 
behaviour for their programs that will 
ensure that they don't interfere with one 
another. A group of US programmers are 
even working together in Borland Inter-
national's Special Interest Group on 
Compuserve to define a generic 'shell' 
for TSRs to which programmers can add 
their own functions. 
Meanwhile, resident software continues 

to grow in power, so it's possible to 
imagine that very soon all a person's 
software needs might be catered for by a 
set of pop-up programs. There are 
already resident word processors availa- 

ble which lack few of the features of .a 
stand-alone program (for example, the 
PC Outline profiler). Resident spread-
sheets and graph-drawing programs like 
Graph-in-Box have been around for a 
while. The latest version of Ready! can 
work with Extended Memory boards, 
and many other programs are following 
suit which will mean that you can stuff all 
the pop-ups into extended memory and 
have the whole 640k of DOS memory 
free for ordinary applications. Resident 
communications programs now exist, 
some of which (for example, Mirror) can 
receive and transmit in the background 
in a truly multi-tasking fashion. Pop-ups 
which allow DOS housekeeping functions 
(disk formatting, file copying) to be 
performed from inside an application are 
also emerging. 
From another direction, people are 

churning out programs like Software 
Carousel and Resident which make 
ordinary application programs co-resident 
in memory and permit switching between 
them at a keystroke. This approach has 
the advantage that you can use your 
favourite program, rather than having to 
live with the features a TSR writer has 
provided (there is as yet no pop-up editor 
which I prefer to PC Write). 
There are even resident programs that 

exist only to manage other resident 
programs. Referee, for example, lets you 
define a list of pop-ups which will work 
with each application, and disables all 
the others. 
PopDrop is a utility for unloading pop- 

ups from memory without having to 
reboot. Although many TSRs have the 
ability to disable themselves, it isn't 
usually possible to reclaim their memory 
unless they are the topmost program in 
memory; hence PopDrop. Personally, I 
find it hard to imagine myself using 
enough pop-ups at once to justify either. 

Conclusion 
What is the future for resident software? 
The next generation of microprocessors 
(for example, the 68020 and the 80386) 
have on-chip support for multi-tasking, 
and will be used with proper multi-
tasking operating systems. This would 
seem to remove much of the rationale for 
resident programs, since you will be able 
to execute as many applications as you 
want simultaneously. 
I'm not so sure, though. There is 

something very ergonomically attractive 
about utilities that pop-up at the touch of 
a button. I suspect that the outward form 
of pop-up utilities will survive, with the 
difference that instead of suspending the 
main application, they will, if appropriate, 
allow it to continue running in the 
background. Equally, they themselves 
could continue executing in the back-
ground after popping down! 
What we could be looking at is a new 

style of user interface in which you can 
switch activities at any time by a single 
button press — a modular applications 
environment consisting entirely of pop- 
up programs. 	 END 
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Popular Software is 
a division of T.P.M. 
Construction Pty Ltd 

DEALERS 
ENQUIRIES 
WELCOME 

I 

I 

I 

I 

I 

I 

I 

LOGITEC 

Don't tolerate inferior 
pointing devices! 
A brilliant match of ruggedness and 
sophistication ensure the Logimouse C7 
is the pointing device of choice for 
PC/XT/AT & compatibles. 
— Easy to set up 
— High resolution 
— Comfortable to use 
— Superb action 
— No pads, power supplies etc required 
Useful support software means you get 
to enjoy Logimouse with all your favorite 
applications quickly, easily: 

BASE PACK 	 $185 
— Flexible, industry standard driver 
— Interface software for programmers 

PLUS PACK 	 $205 
— Click: Automatic mouse configur-

ation 
— Point Editor: windows, menus, etc 
— Point & Click Shell: for Lotus 123 
— Logimenu: For applications that 

don't yet know about mouses 

LOGIPAINT PLUS 	 $285 
— PC Paintbrush with Plus Pack 

LOGICADD 	 $315 
— Generic CAD with Plus Pack 
— Ideal entry for CAD draughting 

REFLEX with PLUS PACK 	$329 

— Database made easy with mouse 

L 

0 tf,  
Oo  

1-• 
LOGIMOUSE C7

it- <cs.5) 
 

<(% 

LOGIT 
MODULA-2/86 
For the serious programmer who needs to 
break out of the 64K barrier, wants code 
others can read and share in a team 
programming environment, Logitech's 
MODULA-2/86 is the answer. 
Prices start at an incredible $159 for the Base 
Language System. A Turbo Pascal Translator 
and a broad range of support/debug software 
is also available. 
Why wait any longer? Call NOW for more 
details. 

lie  
Prices exclude Sales Tax 

Logitech Authorised Distrib-
utor 
Dealer Inquiries always 
Welcome 

B.J.E. Enterprises 	 35 West Parade 
(02) 858 5611 	 Eastwood 2122 

POPULAR SOFTWARE 
POPCORN WRITER TM 
Complete word processor • Mail List Merge: read data files and merge with 
documents • Block copy, move, write, read, delete • Global search and 
replace • Printing controls: 'margins, headers, page numbers and footings • 
Text justification: word wrap, indent • Powerful undelete function • On-line 
help screens • Cursor control: by character, word, line, page or document 
• Price: $145 

POPCORN DESKTOP TM 
RAM resident, just hit the Hot-key and the Desktop is available • Calculator: 
Memory, fixed or floating decimal, percent, square root, export result to 
application • Notepad: screen editor, global search and replace, import 
display to notepad • ASCII Table: fast reference, forward and backward 
scroll • Calendar: View by month or year • On-line help screens • 
Price: $95 

POPCORN DICTIONARY TM  
7000 word misspeller's dictionary • RAM resident, just hit the Hot-key and 
the dictionary is available • 19000 word reference dictionary • Create your 
own dictionary • Export words directly to applications • Direct word search 
or scroll • Add or delete dictionary words • On-line help screens • 
Price: $95 

POPCORN FILE 114  
40 Fields per Record • 10 Keyed Fields per File • One Screen per File 
• Complete screen formatting for input and inquiry • Simple reporting (See 

Popcom Report for more complex capabilities) • On-line help screens at 
all levels • Fully Menu Driven • Price: $145 

POPCORN REPORT TM  
Support five levels of Selection Criteria • Columnar reports • One-up 
labels • Listing reports (Two fields per line/Five lines per record) • Support 
"AND" selections • Store report specifications to disk for later use • On-line 
help screen • Price: $95 

PERSONAL SALES MANAGER TM  
Personal Sales Manager (PSM) is a software package that handles virtually 
every detail of your sales and prospecting activity. From managing data, to 
keeping track of customer communications, to producing follow-up letters 
and sales quotes, to forecasting sales. PSM's flexible reporting options 
enable you to select customers from the master file in hundreds of ways! 
Besides printing a wide variety of customer reports, PSM also prints Rolodex 
cards and mailing labels, analyses your sales activity and help you plan your 
next sales strategies. And yet, PSM is so easy to use that you can learn it in 
just a few short sessions! • Price: $185 

CONSTRUCTION SOFTWARE 
COSTCON:  The Cost Control Project Management Program 
COSTEST:  The Cost Estimating Program for construction industry. 
Contact T.P.M. Construction Pty Ltd for your construction software needs. 

59 Queen Street, Guildford, 2161 • Tel: (02) 632 4349 

*Free delivery anywhere in Australia *Prices include Sales Tax 
gm' 	  

Popular Software • PO Box 80, Merrylands, NSW, 2160 • Tel: (02) 632 4349 
Please rush me 
__copies of Popcorn Writer 	_copies of Popcorn Report 
	copies of Popcorn Desktop 	copies of Personal Sales Manager 
	copies of Popcorn Dictionary 	Information on Construction 
	copies of Popcorn File 	 Software 
I enclose my cheque for $   or please debit $ 	 my 
0 Bankcard 0 Visa 0 Mastercard 0 American Express' 

	 Expires 

Postcode 
Signature 

Account No 
Name__ 
Address 
Phone _ 
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What is the easiest way to back-up 
and transfer data between 

IBM-XT-AT PC, 
Olivetti PC, 
NEC APCIII & IV, 
Sperry PC, 
Compaq PC,  

T.I. PC, 
H.P. Vectra, 
N.C.R., 
Ericsson, 
Kaypro, 

etc, etc, etc*? 

It's as easy as plug-in, back-up with a 
Cipher 5210 Floppytape. 

• Cipher 5210 allows back-up and restore under 
NOVELL 

• Back-up and Restore without operator 
intervention 

• 5210 will back-up 25Mb of formatted data on a 
single cartridge or any size DOS disk on 
multiple cartridges 

• File orientated back-up 
• Selectively archive data from hard disk 
• Reliable data integrity 
• Easy file management functions 
• Eliminates data transfer problems between 

different hard disks having dissimilar bad-
sector maps 

*Contact your nearest computer dealer or Elmeasco for more information. 

Instruments pity. Ltd.  PN.:11.A1B;(20, CONCORD P.O. Box 623, RINGWOOD S. AUSTRALIA 
VIC 3134 	 Tel: (08) 344 9000 

Tel: (02) 736 2888 	Tel: (03) 879 2322 	W. AUSTRALIA 
Telex: AA25887 	 Telex: AA30418 ELTENT Tel: (09) 481 1500 

Page 88 Australian Personal Computer 

ELMEASCO NEW SOUTH WALES VICTORIA 	QUEENSLAND 
15 McDonald Street, 	12 Maroondah Highway, Tel: (07) 875 1441 
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SCREENTEST 

Ventura Publisher 
The introduction of GEM gave a Macintosh-like environment to the 

IBM PC, but Ventura Publisher goes one step further — desktop 
publishing on this predominantly text-based machine. 
Mac enthusiast Ian McKinnell casts a critical eye over 

Ventura's page make-up facilities. 

It would be best to start this review by 	Macintoshes were for guys in jeans; 
putting my cards firmly on the table. I 

	
IBMS were for men in suits. Therefore, 

was one of the first people to buy an 	no-one was more surprised than I was 
Apple Macintosh, almost three years when APC's editor phoned and asked me 
ago. I consider myself a visually orientated 

	
to review a piece of software — IBM 

person, and the Macintosh was a machine software. After I made sure he'd got the 
that thought and worked like I did — so I 	right number, I protested that I didn't 
took to it immediately. Although the 	even know how to switch on an IBM, let 
Macintosh had a few small problems, I 	alone carry around in my head those 
was able to forgive it because it was fun 	ridiculous cryptic commands needed to 
and easy to use. For me, an IBM PC with 	make it perform. 'No problem', said 
its arcane, unintelligible gobbledegook, 	Derek, 'it runs under GEM and it's just 
crude display and sickening colours had 

	
like your Macintosh'. My protestations 

all the attraction of the enormous breeze- 	were eventually overruled, but it was still 
block it resembled. Life is just too short 	with trepidation that I approached that 
to have to memorise IBM manuals. 	ominous grey box. 

Desk 	File 	Edit 	View 	Page 	Frane 	Paragraph 	Graphic 	Options 
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Ventura Publisher operates through four icons: 'frames', 'paragraph 
tagging, 'text' and 'graphics'. Here the text icon has been selected and 
clicking 'Set Font' on its pull-down menu brings up a list of all options 

Success story 
From its early beginnings, the Macintosh 
has grown at an incredible rate. That 
growth began slowly because the Mac-
intosh was such a different machine — it 
required a new way of thinking. You 
could not simply rewrite IBM software: 
Macintosh owners were a different breed 
who would not tolerate a user interface 
modelled on Gestapo interrogation tech-
niques, and they expected to be able to 
use software as soon as it came out of 
the box. The eventual success of the 
Macintosh philosophy can be seen not 
only from the vast amount of software 
now available for the machine, but also 
from the fact that almost every other 
machine has tried to emulate it. 
This new thinking asked questions 

such as: What is the Macintosh good at? 
And received answers like: Well... 
graphics, and word processing, and 
charts, and presentations, and things like 
that. Soon these areas were combined in 
packages for the presentation of docu-
ments — the design of information for 
the printed page — which still ruled 
despite (or perhaps because of) the 
microcomputer revolution. All that was 
needed was the introduction of Apple's 
amazing LaserWriter and for some clever 
marketing person to come up with the 
concept, and, hey, presto! — Desktop 
Publishing — an entire industry was 
born. And it was Apple's, all Apple's. 
Desktop publishing (DTP) was not just 

selling software, it was selling Macin-
toshes — lots of them. Offices previously 
solely occupied by big, grey boxes 
suddenly had small corners where little 
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beige Macintoshes were appearing, with 
a bigger white box, the LaserWriter, at 
their side. People wanted DTP - and 
they were even prepared to forego 
compatibility to get it. And as people 
began to discover the power of mega-
spreadsheets such as Excel, and realised 
that they didn't have to sacrifice their 
squash or evenings in the pub to memorise 
the manuals, the little beige boxes began 
to breed. The guys in jeans were no 
longer alone. Soon the men in suits 
realised what was going on: they had 
been outsmarted by the yuppies and 
there was only one answer - if you can't 
beat 'em, join 'em. 
It took a while before the concept of 

DTP arrived on other machines, and 
most of the early attempts did little but 
discredit the whole concept. But serious 
DTP programs for the IBM are now on 
the near horizon, and include the eagerly 
awaited, but yet to be released, version of 
Pagemaker for the IBM, and, the subject 
of this review, Ventura Publisher 
('Ventura') from Xerox. 

At the start 
To be of any real value DTP programs 
have to be easy to use, and because the 
IBM doesn't know what mice, icons and 
windows are, Ventura has been designed 
to run under the GEM operating environ-
ment and generally behave as much like 
a Macintosh program as is possible on 
APC. The choice of GEM over Microsoft's 
Windows will doubtless be a great boost 
to GEM should Ventura succeed, and 
presents an interesting paradox to those 
who recall Xerox's famous PARC/Small-
talk project (see 'Defeating the object', in 
this issue) where many of the principles 
that were to become the Lisa interface, 
(and thus the Macintosh), were developed 
- of which GEM is a slavish copy. Only 
the GEM operating system is supplied 
with Ventura - neither the desktop nor 
any other GEM programs are included, 
as with many other GEM applications. 
Using the GEM interface has many 

advantages, for while the software may 
not be portable between the IBM and the 
Macintosh, the users can be. The screen 
bears a great similarity to the DTP 
programs on the Mac, and I found I could 
use Ventura immediately, only occasion-
ally tripping up when GEM strayed from 
Apple's example - for instance, GEM's 
annoying system for selection menus 
which is necessary because Apple has 
patented the sensible way of doing it. 
The choice of GEM also allows Ventura 

to be installed on a wide variety of 
configurations. 
As a Macintosh user, I have always 

thought that 'installation' is what central 
heating engineers do and avant-garde 
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artists make, so it came as an unpleasant 
surprise to realise that what for a Mac-
intosh user takes perhaps 20 seconds at 
the most (and then only if you have a hard 
disk), is an incredibly convoluted process 
that can take over 20 minutes on the 
IBM. Were it not for being surrounded by 
those with the knowledge, this prospective 
page designer would certainly have 
fallen at the first fence. 
Ventura Publisher is supplied on an 11-

disk set and the installation procedure is 
invoked by typing 'vpprep' at the DOS 
prompt. Through a series of menus, the 
user is prompted to specify his or her 
particular hardware set-up: the options 
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cover display, a pointing device (usually a 
mouse, though it could be a Summa 
tablet) and printer. More than one printer 
may be installed - for example, a laser 
printer could be used to proof the page 
- with the final document being pro-
duced in Postscript format for a type-
setting machine. 
For this review Ventura installion on an 

Olivetti M24, took 15-20 minutes, much 
of this time being taken up 'unpacking' 
the bit-mapped printer fonts. These 
fonts reside on the installation disk in 
Ventura's own format and are translated 
into the appropriate format for the printer 
in use. Ths process also creates the 
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The Softstrip Reader 

It's difficult to give a page much impact when you are restricted to a 
maximum of 24-point type, but in close-up, the text is perfectly 
acceptable for LaserWriter output. The spacing between words and 
letters is good and the justification is generally well-executed - note 
where the automatic hyphenation has taken place. However, the tones 
in the drawing imported from GEM Draw have virtually disappeared, 
along with the finer lines. (Example text has been taken from the 
Cauzin Softstrip review, page 176, this issue.) 
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MICRO PRO Computers 
568691 1 56901 69 	 TELEX 

5695450 	 43 ATHERTON ROAD, OAKLEIGH 32679 BASIS 

CELEBRATING 
11 YEARS 

IN BUSINESS PEMZEIIT1 
FULLY LICENSED 

MICRO PROFESSIONAL PC/XT 

640K 
RAM 

JOY STICK 
& PARALLEL 

PORT 

2 SERIAL 
PORTS 
1 IMP 

LICENSED 
BIOS 

CLOCK & 
BATTERY 

AT STYLE 
CASE AND 
KEYBOARD 

$1395 
INC. TAX 

COLOUR 
GRAPHIC 

VIDEO CARD 

PC WRITE 
GAMES & 
MANUALS 

KEYBOARD 
LOCK & 
RESET 

2 x 360K 
DRIVES 

WED 
LICENSED 
MS DOS 

2.11 

MICRO-PRO 
31 11 611 

COMPUTERS 

MICRO 

1 MEG 
MEMORY 

20 MEG 
HARD DISK 

1.2 MEG 
FLOPPY 

AND 360K 
FLOPPY 

SPEED 

Engineering 

FULLY 
Company 

LICENSED 
PROFESSIONAL PC/AT 

LICENSED 
BIOS 

LICENSED 
MS DOS 

3.2 

COLOUR 
GRAPHIC 

CARD 

MICRO-PRO 

COMPUTERS 

rESIC23 

$3750 
INC TAX.  

SERIAL & 
PARALLEL 

CLOCK & 
	

200 WATT 
	

PORT 
BATTERY 
	

POWER 
SUPPLY 

6,8 and 10 
MHz 

DEALER ENQUIRIES WELCOME 
Special student discounts apply 

PRINTERS 
132 COLUMN 

• EPSOM FX 105 

TRACTOR FEED 
160 CPS NLO 	$990 

• BROTHER 1509 

$895 
• STAR SG15 

TRACTOR FEED
NOG 	$670 160 CPS  

PRINTERS 
80 COLUMN 

• EPSOM LX 86 
120 CPS NLO 	$520 TRACTOR FEED 

• SUPER 5 EP 1000 
100 CPS NLQ 	$470 TRACTOR FEED 

• STAR NX1O 
80 COL NLQ 	$495 TRACTOR FEED 

DISKETTE 
HOLDER 

• ANTISTATIC, LOCKABLE 
CAPACITY 50 	$25 

1.0 	$38 

MODEMS 
• WD 150 

$175 
• WD — 7012 

AUTO ANSWER $329 U21 - U22 

AUTO DIAL 
HAYES COMPATIBLE 

• WD — 1600c 
U21 - U22 
AUTO ANSWER $369 
AUTO DIAL 
HAYES COMPATIBLE 
HAND SET 

HARD 
DISKS 

• 30 MEG/CONT $1575 
VOICE COIL 

• 20 MEG WITH 
CONTROLLER 	$950 

(FULLY INSTALLEDI 

PROCESSORS 
• 8087 CO — PROCESSOR 

$290 
• 8087-2 CO — PROCESSOR 

$360 

MONITORS 
EGA 

• TVM MD7 
& CARD 	$1450 

MONITORS 
Composite 

• SAMSUNG 12" 
GREEN 	$180 

• SAMSUNG 12" 
GREEN/AMBER $205 
TILT SWIVEL 

• DATAS 
GREEN/TILT SWIVEL $175 
MONITORS 

TTL 
• SAMSUNG 12" 

GREEN/AMBER 
TILT SWIVEL 	$260 

• TAXAN 12" 
GREEN/AMBER $350 

MONITORS 
RGB 

• THOMPSON 	$595  
• TVM MD3 	$660 
• TVN MD7 	$1075 

PERIPHERAL 
CARDS 

384 K MULTI FUNCTION 

$199 
MONO GRAPHIC 
(HERCULES) 	$199 
EGA CARD 	 $450 
COLOUR GRAPHIC 	$169 
EPROM BURNER 	$199 
512K RAM CARDS 	$99 
SERIAL CARDS 	$89 

MOUSE 
ZNIX (BUS) 	es  
MOUSE 	 iaD 

JOY 
STICKS 

SELF CENTERING 	$35 

KEYBOARD 
IBM AT STYLE RT 

KEY BOARD 
12 FUNCTION KEYS 

AND
SEPE RCAUTRES 

CURSOR  
KEY 	

CONTROL
FRI C 	$169  

KEY PADS 

160 CPS NLO 
TRACTOR FEED 

021 - U23 
(VIATEL/ 

• IBM is reg. Trade Mark of International Business Machines. Prices as at 27 /1 1/86. Price subject to change without notice. 
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Desk File Ed t View Pa e Frane Paragraph Graphic Options 
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This is what greets you when the program is 
loaded; any resemblance between this screen and 
that of a Macintosh is purely intentional. The first 
action to take would be to load a 'style sheet' which 
contains a comprehensive list of information about 
which fonts should be used for which part of the 
document, what paper size you are using, what your 
sub-heads should look like, and so on 

The next stage is to import the pictures and text that 
you will be using. Ventura automatically increases 
the number of pages to fit whatever document you 
include. Text and pictures can be imported from a 
variety of sources, and the names of the documents 
will be displayed in the large box to the left of the 
page. It's important that all of the documents you 
include are on your hard disk 

representational screen fonts for the 
type of display being used. 

Documents 
There are two basic documents used by 
Ventura: a style document; and the 
content, which is referred to as a chapter. 
The number of pages in a chapter 
depends on your machine's memory: 
40k of text for a 512k machine; 168k 
with 640k of memory. A number of 
chapters can be linked to form a publica-
tion many hundreds of pages long. Each 
chapter's file does not contain all the 
actual text, pictures, and so on, in the 
complete publication, but it does tell 
Ventura which individual documents are 
to be included in the publication, and it 
assumes that all of these are accessible. 
Annoyingly, if a drawing or text file is 
missing from the hard disk or is not in the 
floppy disk drive, the program doesn't 
prompt you to insert the relevant disk —
it just ignores it and carries on regardless. 
Appalling. 
Under this system, changes you make 

to text files while in Ventura are stored in 
the original documents. This helps save 
disk space (and you're going to need all 
the disk space you can get with this 
program) as information is not 
duplicated. 
To create a new document, you would 

normally begin by loading in a previously 
created style sheet. This document con-
tains extensive information for Ventura 
to use, such as in which font and size the 
main text (body copy) is to be set, the 
number and size of the columns used on 
a page and the size of the gutter between 

them, and a great deal more. In effect it's 
similar to keeping a blank document with 
all the pages already set up, with no text 
or pictures; but it's a far more elegant 
solution. Any item on a style sheet can be 
changed at any time; Ventura will then 
ask whether you wish to incorporate 
those changes into the style sheet for 
later use. 
There are many sample documents (of 

which more below) included with Ventura, 
and most users would probably begin by 
adapting one of these for their own use. 
It is noticeable that throughout Ventura, 
both in the program and the manual, a 
fairly extensive knowledge of typography 
is taken for granted and specialist terms 
are presented with little or no explanation. 
The manual does contain a glossary, but 
this is a light weight affair and many of 
the terms used are not defined. 
Although an experienced designer will 

be able to take most terms in his stride 
(though some, like 'deckhead', I had 
never heard of, nor could find any 
reference to), the average user of this 
package is unlikely to fit into that category. 
Most new users will have to begin to use 
the package by learning the terms and 
anachronistic measures that have been 
developed over the centuries by the 
printing industry, though these may 
appear as paradigms of logic and clarity 
compared to MS-DOS — and at least are 
in plain English. 
It should also be borne in mind that the 

graphic and printing industries of the US 
and Australia sometimes use different 
terms for the same thing ('surprinf really 
means 'overprint'). To make life even 
more fun, they can also use the same 

term for different things: a 'point' in 
Australia and the US is 1/72  of an inch —
it isn't in Europe. 
The review copy was an American 

version of the software — and it remains 
to been seen how much translation, if 
any, it will undergo for the Australian 
market. 

In use 
The way Ventura Publisher works in 
practice varies from machine to machine, 
depending on the kind of display you are 
using. Ventura naturally looks its best on 
a high resolution screen and will work 
with the 1280 X 800 pixel Wyse 700 
unit. But the most vital variable is the 
kind of printer you are using, which 
greatly affects the performance of the 
program. For this review Ventura was 
used with a laser printer called the 
LaserMaster which is based on Ricoh's 
print engine and emulates a HP LaserJet. 
Unusually the LaserMaster has no fonts 
— these are downloaded at the beginning 
of the print session and changed dynami-
cally as required. All fonts are bit-
mapped, which means that a separate 
font is required for every size and style, 
and the maximum size is 36-point. 
Larger typefaces have to be incorporated 
as pictures created in programs such as 
PC Paintbrush, but this causes an inevita-
ble reduction in quality. This obviously 
imposes great limitations — the entire 
Hewlett-Packard font set takes 1.6M bytes 
of disk space! 
Using Ventura with the Las( -Master 

gave the use of only four fonts, an ' not all 
of them were available in all styles and 
sizes. 
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ITEM PRODUCT QTY PRICE TOTAL 
1 STEMWRITER $130 
2 STEMSPELLER $50 
3 STEMFONTS $30 
4 ITEMS 1 TO 3 

INCLUSIVE 
$195 

5 TNT AIR 57 
TOTAL ORDER 

STEMSOFM' 
Buy first quality Australian software direct from the Developers 

at low, low prices — for the Apple //* family of computers 

STEMWRITER 
'Excellent value for 

money — Your 
Computer May 1986 

* ON-SCREEN underline, 
super & subscripts, over-
strike, bold, auxilliary 
characters such as Greek 
alphabet. 
* MULTIPLE DOCUMENTS 
in memory & SPLIT-
SCREEN viewing 
* WIDE documents and 
tables — up to 240 
characters wide 
*COLUMN move/copy/ 
wipe & alignment 
* FORM LETTERS & LABEL 
printing 
* LIST MANAGEMENT —
mail-list, standard 
paragraphs, references: 
SORT & SELECT 
* INTERACTIVE page 
preview 
* Footnotes, Multi-
column printing 
*.Background printing, 
print nominated pages. 
* Much, much more (See 
FREE Brochure) 

STEMSPELLER 

* Automatically checks 
Stemwriter, Appleworks, 
Zardax & ASCII files 
* Uses Macquarie 
Dictionary as resource 
dictionary 
* 30,000 words which 
you can alter 
* Ability to add a 
further 3000 words of 
your own 
* Fast and easy to use 
* Needs only a single 
pass through a file 

STEMFONTS 
* You can design and 
download your own 
character sets to 
suitable dot matrix 
printers 
* Already configured 
with Greek alphabet 
*Permits you to match 
Stemwriter screen 
display to printer 
output 

* not the Apple //+ 

ORDER FORM 

NAME 	  
ADDRESS 	 POSTCODE 	 
❑ CHEQUE 	E MONEY ORDER 
O BANKCARD E MASTERCARD 

	

SIGNATURE 	  
POSTAL ADDRESS: STEMSOFT, GPO BOX 1280 

BRISBANE, QLD 4001 

DEIE IDDEJEDODEI 

STREET ADDRESS: 31 CHISWICK RD, BARDON, QLD. 4065 
PHONE (07) 369 1515 

0111E1 ,  

NOTE' FREE Brochures available on Request. Software Packages available DIRECTLY from STEMSOFT ONLY. 
Apple t Appleworks are registered Trademarks of Apple Computer Inc. Zardax is a registered trademark of Computer Solutions. 
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The best computer people 
in the country 

banHeard '  

Spend 60 seconds 
and save 83000 

In the time it takes you to read this ad, you could become 	, 	.  
up to $3,000 wiser. 

All you have to do is remember two things. One, you 
can't always judge a computer by its case. And two, the newly 
arrived Dataland PC 8000 series could cost you $3,000 less 
than some big name alternatives. 

DataLand°  
All Dataland 8000 Series PCs give you: 
• 640 K RAM (expandable to one megabyte main memory 

on board) 
• Switchable clock speed for total processing versatility 

4.77/1 MHZ 
• Colour-Mono-Printer driver cards included 

(No extra cards required) 
• AT style case with loads of room for add-ons 
• AT style keyboard with all the ergonomic advantages 
• MS-DOS (2.11) 
• 8 expansion slots 
• Complete network ability with up to 255 other IBM PCs 

and compatibles 

DATALAND PCs work with: 
• Trans-Net Lan networks 
• Hercules boards 
• Persyst mono-board and memory board 
• A.S.T. boards 
• All IBM boards 
• And of course a comprehensive range of Dataland low 

cost boards. 

They will also run: 
Si Lotus 1-2-3, Attache and other accounting packages 
o Symphony, WordStar, 2000, Flight Simulator, dBase Ill, 

Educational packages, and many, many more. 

• DATALAND PC 8000 
Features top JAPANESE-quality dual disk drives, 640 K 

colour-mono-printer driver cards included, parallel & serial ports. 
dual speed 4.7/8MHz 

• DATALAND PC 8000/10 	-
Features Epson single disk drive, 640 K colour-mono-printer 

driver cards included. Parallel & serial ports. Plus 10 megabyte 
JAPANESE hard disk installed. dual speed 4.7/8MHz 

• DATALAND PC 8000/20 
	ONLY  $2690  (inc) 

Features Epson single disk drive, 640 K colour-mono-printer 
driver cards included Parallel & serial ports. Plus 20 megabyte 
JAPANESE hard disk installed dual speed 4.7/8MHz 

ONLY  $2890 

MONITOR and 
EPSON PRINTER 

(LX86) WITH ANY COMPUTER 
Must quote this advert, this month only! 

CALL NOW 058 21 7155 

ONLY  $1990  (incl 
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FREE DISKS 
New Dataland diskettes 
lite time warranty,ap to 
tic library boxes i

t t  
Get two boxes for us S38 
(One box tree) 

SktAl° 
COtellia  

kind Itonitoti 

• IBM Compatible  

• Dual Drives 
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• 
System Software a 
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• Ni-Res Monitor 
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inc monitor 

s99" 
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E13SON 'Half 
Price' Printer 

package 
DISK DOES 

	

Now talgOe 	
V2-18 \nc 

to 

	

cooP0e 

	$1415 \nc. 

The best Japanese anatny, 
	

now 

these newtowphces. 
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IBM TYPE 
CARDS 

Clock 	S 59 
Multi I/O 	S199 
RS232 	S 59 
Games 	S 39 
H/disk 	S279 
Mono 	8199 
512 K/RAM 
with RAM S199 

Mouse inc 
card 	S149 

\C‘' \\2' 0.6:00 C\N \\e' \‘‘CC‘0, 	

AcD 
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S78 Total 
You Pay 

Only S491 

Here is how it works.  

Nor
EP sion L x 86 

Dox m
an 
	S662 of 

cable 526 Printer 
a 
ble (of Your ChOiCpe)  

4 Printer ribbons 538 

20 Dataland DSD738 disks 

EPSON LX86o - 
80 Primer        idealtG for)<  

1?lie°asi tNLO 
computers.  

CPS in draft tractor/ 

months warranty.fe
ed 

. 12  

Fully authorised IBM dealers 

ANYWHERE IN II you think these prices are competitive, 
wait until you see what we can do with IBM 
PCA and other IBM products. Don't buy anv 
IBM gear until you talk to Dateparts. We've 
got the works, from complete systems to 
the widest range of IBM software and 
compatible products. 
• Prices advertised must be 
quoted 
'Prices subject to change 
without notice. MFA DP P049 

'  For items over  S  100 

DataParts 
Mail order Shepparton (0581 21 7155 

Available from these outlets- 
FREE DELIVERY DATAPARTS  

The best computer people 
in the country. 

bonlicord 

CAMBERWELL: 519 Burke Road 
	(03) 20 7895 

BENDIGO: 419 Hargreaves Street 	(054) 43 4866 
SHEPPARTON: II Edward Street 	(058) 21 7155 

WOLUNDRY COMPUTERS: Wagga (069) 21 6466 

CREDIT CARDS 

AUSTRALIA 
CALL NOW AND SAVE! 
YOU WON'T BEAT OUR 
QUALITY OR PRICES! 

Phone sales 
accepted 

Trade Enquiries Welcome 

PRICES CRASH! 
"SEASON SELLOUT' 

YES WE WILL STILL BEAT ANY ADVERTISED PRICE BY $10*, 
AND DELIVER FREE! 

ALL PRICES INCLUDE SALES TAX 

IBM APPLE BEG TRADE MARK APPLE COMPUTER CORP 
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Here the text has been flowed into the chapter, and 
details and elements of the word-processing 
document are being selected and instantly 
converted into their relevant style by selecting the 
appropriate name from the box on the left-hand side 
— in this case a sub-head. It's possible to embed the 
code to do this directly in the word-processing 
document so that this process occurs automatically 

1. 	k 	File t 	V 	Pa• 	Frane 	Paragraph 	Graphic 	Options 

■ C:\TYPESET\IANTRY1.CHP 	(IANSTYLESTY) 
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Ventura Publisher has a few basic drawing tools 
which can be used for creating grids, rules and 
simple shapes. Here 'box text' has been selected, 
around which can be seen the outline of the frame 
within which it sits. These graphics can be easily 
selected and repositioned, and the pattern with 
which they are filled (if any) chosen from a wide 
selection 

Here a picture from Gem Draw has been pasted into 
the chapter, and text is being made to flow round it 
by drawing a series of 'frames' beneath the drawing. 
Any changes will ripple through an entire chapter 
very quickly and changes that are made to the text 
will also be made in the original word-processing 
document — pictures can only be resized, they 
cannot be redrawn 

Desk 	File 	Edit 	View 	Page 	Frane 	Paragraph 	Graphic 	Options 

• C 	TYPESET 	IANTRY3.CHP 	(IANSTYLE.STY) 	CI 
, 

Set 	Font _—_, 
e..11  

d17Y cre 	. 
stlii, 

• 

11114_111 

R Pg 	: 	0001 ',-. 

. 	 . 

All the elements are now in position on the page, as 
can be seen in this reduced view. Any of these 
elements can be 'picked up' and repositioned. Here 
the text is represented by lines, though this option 
can be disabled and the text drawn in full but it will 
be illegible at this scale. The text is generally drawn 
very quickly, but pictures can slow proceedings 
down considerably 

Ventura becomes a far better program 
with a. much greater range of options 
when teamed with a laser printer such as 
Apple's which, along with other Post-
script devices, takes the opposite approach 
to the LaserMaster. 
The outlines of a font are held in ROM in 

the machine. In the case of the Laser-
Writer Plus this means 11 complete 
typefaces — more can be downloaded. 
Rather than have a different set for each 
point size, each particular font size is 
scaled from that outline. There is no real 
limit to the size (maximum or minimum) 
of a letter, and it can be stretched, 
rotated, italicised, outlined, inverted, 

condensed, expanded, shadowed, and 
so on. 
Using Postscript also allows portability 

between machines, compilers and prin-
ters: for example, a document prepared 
in Ventura could be proofed on the 
LaserWriter and then output to a Post-
script typesetter, such as the Linotronic 
100 working at 1200 dots per inch. And 
the availability of typesetters is very 
important, for although laserwriters at 
300 dots per inch offer far better quality 
than daisywheel or dot-matrix printers, 
they are not typeset quality and not good 
enough for the highest-quality work. 
Venture can also be configured to work 

with Epson MX and FX dot-matrix 
printers, but these cannot be recom-
mended for the job. 
Ventura can import text and pictures 

from a wide variety of sources, both from 
word processing programs and graphics 
programs. Currently Ventura can open 
files directly from WordStar, Multimate, 
MS Word, Writer and Word Perfect — it 
can also open other files generated by 
itself. If your word processor is not on the 
list, then text can be imported into 
Ventura as an ASCII file. Investigating an 
existing Ventura text document reveals 
that many of the style changes, and so 
on, are visible as embedded code, and 
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Hales & Rogerlp 
5 Mobbs Lane, Carlingford 2118 
Tel. (02) 858 5322 

Expiry Date 

r 
I 	I Price List & Newsletter only. 
Add $5 for each order post & packing. 
Cheque enclosed $ 

I Please charge my 

111111111111111 
Signature: 

Master Card I Bankcard 

THE GREAT ST. VALENTINE'S DAY 

kot • %A.; 

BROTHER 1709 	  $999.00 
136 col 200 cps draft 50 cps NLQ. 24K buffer. Dual 
interfaces. Paper parking allows cut sheet feeding 
without unloading tractor feed. RRP $1247. Your 
saving, $248. Total price decimation!! 
WORD PERFECT 	  $599.00 
THE word processing package! Faster than a 
speeding bullet, more powerful than a locomotive! 
Spelling checker, Thesaurus, Mail Merge facility. 
Extensive on-line help. Drives almost all printers. 
Don't pay heaps more for the 2nd best word 
processor. Save $280 under RRP! 
FIRST CHOICE 	  $350.00 
You'll save $98 on this hot little item! Word 
processor, spreadsheet, database and 
communications in this powerful easy-to-use 
package. Price assassination! RRP $448. 
WE'RE NOT PLAYING GAMES 	 BUT YOU CAN! 
Zork I 	 $68. Zork II & Ill   $79. 
Flight Simulator ... $95. 
Wizardry 	 $89. 
Hitch Hiker 	 $83. 
Sargon III 	 $88. 
Move to action NOW — while our murderous mood 
towards prices manifests itself in these truly 
splendiferous specials! 

OTHER 
BYTES & PIECES 
As usual we can supply Software, Printer Paper, Special 
Cables, PC/XT/AT plug-in expansion boards, Fanfold Sticky 
Labels, Floppy Discs & Drives, Modems, NEC & Epson 
Printers, Laser Printers, Maths Co-processors, Intelligent & 
Helpful Advice and above all else GREAT SERVICE. 
If you can resist all of that but would like to know more just 
clip the coupon and we will send you our latest price list and 
newsletter. 

m•Ns MN 	 IIIMI =MI 	 um ma am 
To: Hales & Rogers. 
I Please send me the following item/s. 

Name 	  

I Address 

	 Postcode 	  

Adco PP/0287 

Warranty: All products sold are covered by the manufacturers warranty. 
Sales Tax: All prices include sales tax. We can supply tax free, please call for prices. 
Sources: All products are sourced from the authorised Australian distributor and carry their 
full support. 
Prices: Are subject to change without notice. Please check before ordering. 
Stock: We endeavour to keep stocks of the more popular items at all times. Delivery usually 
overnight providing your order is in before noon! 
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SCREENTEST 
therefore can be included into documents 
that are for example, to be mail-merged 
— this also has the advantage that 
Ventura documents can be produced 
without needing a graphics screen. 
As Ventura can cope with many formats, 

it is also capable of converting a document 
from one format to another. This facility 
for creating Ventura templates with 
another program is not limited to word 
processors. For example, templates can 
be created in dBaselll for transfer to 
Ventura for printing, so that graphics 
could be added to, say, a catalogue. 
Ventura can import graphics from Auto-

Cad, PC Paintbrush, GEM Draw, GEM 
Paint, GEM Graph, Mentor Graphics' PC 
CAD and Lotus 1-2-3. The graphics used 
in this article were made using 
GEM Draw, GEM Paint and PC 
Paintbrush. In comparison with the wide 
selection of increasingly sophisticated 
graphics programs for the Macintosh, 
these three programs for the IBM and 
clones can really only be described as 
pathetic. Their resemblance to the Mac-
intosh programs on which they are 
based is purely superficial. This lack of 
any good graphics program, apart from 
the extremely complex and user-hostile 
AutoCad, is a severe shortcoming of 
Ventura, and so is its lack of a seamless 
interface with most other programs. 
Operation of Ventura Publisher is through 

icons and pull-down menus, most of 
which are generally well thought out. The 
four main aspects of its operation are 
presented by four icons in the top left-
hand corner of the screen. Clicking on 
one of these icons leads to a different set 
of tools for undertaking different tasks. 
The first icon represents 'frames'. Every 

element on the page, be it text, headlines 
or pictures, is contained in a frame. It's 
possible to have just one frame — the 
underlying page — or a number of 
frames containing many elements, pos-
sibly even overlapping. A frame can be 
thought of as a miniature page in itself, 
and can be set up in a style completely 
different to the rest of the chapter. Each 
of these frames, with the exception of the 
underlying page, can be moved and 
repositioned anywhere in the chapter. If 
a frame is placed over a block of text, that 
text can be made to flow around it — all 
very nice. 
While in the frame mode, the box below 

the icon contains the names of all the 
documents associated with the current 
chapter, and including one of these is as 
simple as clicking on it. 
The second icon represents 'paragraph 

tagging', where the style of a particular 
paragraph can be assigned. In this mode 
the box beneath the icons contains 
'tags', which can be given names such as 
body text, byline, and so on, which are 

part of the style sheet. To create a new 
'tag' the user specifies the attributes 
such as point size, font, spacing and 
alignment, which can be given a relevant 
name. Any paragraph, word or words 
that have been selected with the mouse 
can now be instantly changed by clicking 
in the list on the left (that is, assigning a 
tag to them). Thus, if a paragraph (which, 
in the case of a heading, may only be one 
word long) is selected (groups of para-
graphs are selected by keeping the Shift 
key pressed) and 'sub-head' chosen (or 
whatever label you have applied to that 
particular style), it will instantly appear in 
larger bold type, with extra space about 
and below, outdented with a large first 
letter — or whatever style you have 
assigned. 
This macro facility is one of Ventura's 

best features. It's fast, simple and elegant 
and allows an existing word-processing 
document to be adapted to a particular 
style very quickly. In this respect Ventura 
is a real improvement over the Pagemaker 
on the Macintosh, and presents an 
object lesson in carefully considered 
program design. Many tags can be 
assigned to a style sheet, and a scroll bar 
appears at the side of the box when all of 
the tags cannot be displayed at once. 
Ventura can also generate an automatic 
table of contents by searching for para-
graph tags, and it can also search for 
index entries to produce automatic index 
generation. 
The third icon (if the word 'text' can be 

considered an icon) selects the mode for 
editing individual characters or words. 
Thus, in this mode, new text can be 
added or existing text altered, and the 
font and style of selected text can be 
altered very quickly by clicking on the 
appropriate style in the box to the left of 
the screen. Clicking the 'set font' box 
brings up a dialog box showing all the 
available options, and text can also be cut 
and pasted in this mode. The methods of 
selecting text lack many of the Mac-
intosh's short cuts (such as double-
clicking on a word to select the whole of 
that word). On the screen, small symbols 
represent the end of a paragraph and 
double word spaces, such as the begin-
ning of a new sentence — they do not 
appear on the final hard copy. 

The remaining icon, the graphic-
drawing function, enables you to 
draw lines, rectangles and circles. 
These tools are very basic and not 
really comprehensive enough to 
undertake drawings of any conse-
quence which need to be imported 
from a graphics program, but they 
are adequate for most page design. 

User image 
Most of the work undertaken using 

Ventura, apart from initially setting up 
the style sheet and making any exceptions 
to that style, will be undertaken using the 
four modes described above. This relative 
simplicity also allows for flexibility of 
use: for example, when a style sheet has 
been fully developed, anyone could use it 
to design pages. Many people could, and 
probably will, use the program like this 
without venturing any further. If they did, 
they would find a number of facilities that 
allow small changes to be made: for 
example, an individual character can be 
lifted a fraction of a millimetre at a time, 
and individual letter pairs can be moved 
closer together (kerning). 
It is small touches such as these that 

add greatly to Ventura's claim to be a 
professional' page make-up program, 
but they also have a negative side — they 
make the program appear much more 
complex and, to a new user, much more 
intimidating, as dialog boxes offer a 
wealth of choices and decisions to be 
made. 
On the negative side Ventura has some 

odd quirks — for example, it suffers the 
usual American chauvinism of having 
inches as the default measurement —
and don't be fooled into thinking that if 
you've changed one, you've changed 
them all. 

Documentation 
The manual is a weighty tome. It was 
informative about the program and gene-
rally readable as manuals go, but it can 
only be described even by the most 
generous reviewer, as dull. Desktop 
publishing is about producing attractive, 
professional-looking results quickly and 
easily— and good design is not a subject 
dealt with in this manual. 

Conclusion 
Despite the general excellence of the 
program, Ventura is not a program that 
will sell machines to new users, because 
utimately it cannot fully overcome the 
complexities of the system on which it 
runs. However, for any company which 
already owns an IBM or compatible, 
Ventura Publisher is well worth 
investigating. 
But don't be misled by desktop publish-

ing — there's far more to producing a 
masterpiece than simply having the right 
tools. A great deal has to be learnt, and 
much of that learning has nothing to do 
with computers. Before you get too 
confident, remember that virtually all the 
materials used by Leonardo da Vinci can 
be bought from your local art shop! 

Ventura Publisher costs $1750 and is 
supplied by Mega Vision on (02) 957 
5797. 	 END 
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FMS 
Distributors for Lattice 

Incorporated, Phoenix Computer 
Products, Media Cybernetics 
Tools for the Professional 

Btrieve 	 $617 
The most popular B-Tree product 
available. Easy to use. Keeps all 
the keys in one file. The one copy 
interfaces with all the popular 
languages. 
Btrieve/N 	 $1145 
Btrieve with record locking for the 
Novell, 3-COM and Ethernet net-
works. Network specific. Specify net-
work with order. 
Rtrieve $240 	Rtrieve/N $408 
Add on for Xtrieve. Specialized 
reporting. 
Xtrieve $416 	Xtrieve/N $822 
Report generator module for Btrieve. 
Essential C 	 $378 
Graphics, DOS, Windows in source. A 
great place to start. No royalties. 
Essential Graphics 	$378 
Source Graphics Library. CGA, EGA, 
Hercules boards, multiple fonts. IBM, 
Epson and Microline printers. No 
royalties. Fundamental graphics for 
the base PC market. 
Panel 	 $732 
Why write data entry and validation 
code? Panel will produce source 
code for you. Available for all 
languages and operating systems. 
One of the very best programmer 
efficiency tools. Specify language. 
Greenleaf C Functions 	$404 
Why reprogram the wheel? Try this 
documented debugged Royalty free 
source. Functions cover DOS, String, 
RS232C largely for the IBM PC. No 
royalty. Many functions are in assem-
bler for speed but are pre-compiled 
for convenience. 
Greenleaf Communications 

$397 
Source. All functions for multiple 
simultaneous transfers through an 
arbitrary number of ports at up to 9600 
baud without using data, using ring-
buffered interrupt-driver protocols. 
Also supports XMODEM protocol 
and Hayes-compatible commands. 
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VISA welcome hr♦ 

Available in Australia from 

FAGAN 
MICROPROCESSOR SYSTEMS 

95 Canterbury Road, Middle Park, Vic. 3206 
Tel: (03) 699 9899 	 Telex AA31604 

FREE catalog. Call or write 

TASWORD 
PC  

THE WORD PROCESSOR 
FORTHE IBM PC,THE 111STRADPC, 	11,1,0771ERCOMPITIBLES 

PERFORMANCE 
Tasword PC is remarkably easy to use and contains 
all the features expected in a fully professional word 
processor. No complicated procedures. When you 
load Tasword PC you can start typing straight 
away. 
With the on-screen help displays and the interactive 

Tasword PC tutor you can produce quality documents 
as soon as you get the program. 

FEATURES 
— Comprehensive cursor movement control 
— Maximum use of available text memory 
— On-screen formatting 
— Horizontal and vertical scrolling 
— Precise help pages, on-screen, at the touch of a 

key 
— Delete (character, word, line, paragraph, block) 
— Undelete (line) 
— Insert (character, line, auto) 
— Search and replace 
— Comprehensive print options produce 

professional documents 
— Flexible and easily customised printer 

commands 
— Data merge, including mail merge 
— Optional extra spelling checker 
— Tab 	 — Ruler 
— Tutor program 	— Much more 

VALUE $79.95 
About 1/2  the price you would expect 

DEMONSTRATION DISC 
The Tasword PC demonstration disc costs just 
$5.00. You can use this demonstration disc to 
discover the power and ease of use of Tasword PC. 
Your purchase docket for the demonstration disc is 
worth $2.50 off the price of the full program and 
manual 

Australian Distributor 

dolphin computers pty ltd 
Unit 2/7 Waltham Street Artarmon NSW 2064 

Phone (02) 438 4933 Fax (02) 438 1480 
Telex AA20668 

At discerning computer shops or mail order from Dolphin. Mail 
$1.20, cert. mail $2.80, 0/nite courier $7.00. Enclose cheque/ 
money order/Bankcard/Visacard/Mastercard details. Prices 
include sales tax, and are recommended retail. 

* 	* 	Dealer enquiries welcome * * 

Businessmen, here's your 
chance to learn about 
computerising your accounts 
and increasing profits. 

It's in one FREE package 
which presumes no detailed 
knowledge of accounting or 
computers. 

We'll send you the following: 
• An explanation of how to 

increase profits through better 
cost control and sales 
information. 

• Demonstration disk which 
shows in easy steps how to 
computerise your accounts 
with Attache. 

• Sample report print-outs. 
• Brochure and pricing. 

Attache includes accounts 
receivable, invoicing, sales 
analysis, order entry, inventory, 
accounts payable, general 
ledger (with costing) and 
payroll. 

Thousands of businesses 
enjoy the benefits of automated 
accounting using award-
winning Attache. 

Why miss out because you 
don't know where to start? 
Attache is the answer. 

Attache runs under MS-DOS 
on most microcomputers. 

Phone (02) 929 8700 or fill in 
the coupon for your FREE 
Attache package. 

MI 

To: Attache Software Australia Pty Ltd. 
10th Floor/8 West Street. North Sydney. 
NSW 2060. Telephone: 1021 929 8700 
Please send me my free package. I 
understand I am under no obligation to 
buy Attache Software.  

Name 	 

Company 	 

Type of Business 	  

Address 	  

P/code 	  Tel (Bus 	  

I have a computer ❑ Yes ❑ No 

Type 	  
APJ 

Attaché: 
your FREE 

intro to 
computerised 

accounting 

■ 

I- 
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Rob 
Moves 

• U1131  
Up to 50% off 

We're moving just up the road to bigger, more high-tech 
premises. To save our backs, we're clearing out all existing 
stock at heavily reduced prices. Up to 50% off in fact. But only 
for February. Don't miss out, phone us now or visit us soon. 
Take a look at just 
some of the big 
savings: 

All Software 20-30% off! 
MacDraw, was $345, 
now only $241 
Microsoft Word, was $415, 
now only $332 
Thunderscan, was $675, 
now only 5495 
IBM Flight Simulator, was 
$131, now only $98 
All Amiga software 
30% off! 
Many, many more 

Diskettes up to 50% off! 
51/4  " DS/DD Pack of 10, 
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was $29.50, now only 
14.75 

31/2 " DS/DD Pack of 10, 
was S75, now only $49 

Printers 20% off! 
EP1201, was $595, now 
only $476 

IBM Compatibles up to 
27% off! 
SKAI PC, was 52195, 
now only $1595 
Kaypro PC/XT, was $2495, 
now only $2245 

Demonstration and 
Pre-owned Apples 
512K Macintoshes from 
$2195 
Star Printers from $510  

Phone 791 2900 for more 
information 
These are just some of the 
hundreds of items that will 
be on sale at heavily 
reduced prices. If you 
can't see what you want 
here give us a call for a 
special sale price. 

I
O 

Robs Computer Centre 
Old: 295 Thomas St., 
Dandenong 3175 
New: Corner Thomas & 
Scott St., Dandenong 3175 
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SCREENTEST 

Ability 
Ability is a fully integrated software package for the IBM PC and 

compatibles which offers a variety of functions at a knock-down price. 
But how substantial are its facilities? Robert Schifreen finds out. 

According to its packaging, Ability is a 
fully integrated software package for the 
IBM PC and compatibles. It comprises a 
word processor, a spreadsheet, a data-
base, a communications facility, a graph-
drawing system and presentation graphics. 
Such facilities are certainly not unique 
among PC software, even when bundled 
together as an integrated package, though 
you'd normally have to pay at least 
around $1000 for them. So how can 
Tech Pacific afford to sell Ability for 
around $318, and include free telephone 
support? 
The Ability box contains four disks, only 

three of which actually contain the Ability 
programs. The fourth is a self-contained 
interactive tutorial which, although well 
put together, is not really necessary. 
Included in the box is a fold-out piece of 

card which I assume to be full of useless 
information and immediately threw away. 
It was only after spending half an hour 
scouring the manual for installation 
instructions that I turned, in desperation, 
to the card. On it was a section headed 
"Installation instructions", which informed 
me how to install Ability for use on a hard 
or floppy disk system. 
Installing the software on a hard disk is 

just a matter of creating a directory 
called/ABILITY and copying the contents 
of the three program disks to it. Installa-
tion on a floppy disk system is slightly 
harder, as you can't fit a complete Ability 
system on a single disk. Starting up 
requires a disk change half-way through, 
while another change is required to enter 
the presentation graphics module. 

Ability requires an IBM PC or compatible, 
with at least 384k of memory. In order to 
display graphics, a colour graphics adaptor 
and colour monitor are needed. If you 
have a monchrome system, you can use 
the text-based applications only. The 
system supports a Hercules card, and if 
one is installed, it is used by default and 
the system powers up in 43-line mode. 

Getting started 
When the software has been installed, 
you type ABILITY at the MS-DOS prompt. 
Ability uses only the unshifted function 
keys, and allows you to assign a string of 
up to 30 characters to each of the ten 
function keys used with Shift, Ctrl and 
Alt. These characters are stored in a file, 
and are loaded when you start, after the 
configuration details. 
When these details have been loaded, 

you are presented with a library screen. 
This is the top-level screen from which all 
applications are loaded, and from where 
you can run external MS-DOS commands. 
There are seven columns, labelled: Data-
base, Spreadsheet, Graph, Write, Com-
municate, Other Programs and Other 
Files. The presentation graphics module 
is a separate program and, therefore, 
appears in the Other Programs column. 
Unless you indicate otherwise, or do not 

have a graphics monitor, the screen 
starts up in graphics mode. This allows 
you to have graphics and text displayed 
at the same time. The first word in each 
column is «NEW», under which is a list of 
all the files that exist in the specified 

categories. For example, any word-proces-
sing documents are listed in the Write 
column. 
The names of files do not contain the 

files' extensions, as the extension is used 
by Ability to decide which application 
created it. Consequently, you can't specify 
an extension on a file when you save it. 
Any files containing extensions that are 
not recognised as having been created 
by Ability, appear in the Other Files 
column (these files can still be accessed 
from within Ability). As the file extension 
is used to group files, there's no need to 
have separate directories for different 
types of files. 
At the bottom of the screen is the status 

line, which displays the name of the 
currently selected drive and also the 
amount of free memory. All applications 
are RAM-based, so if memory goes 
down to 0%, you can't make the current 
file any larger. 
If the Caps Lock or Num Lock functions 

of the keyboard are active, the words 
CAPS or NUM appear on the status line. 
Below the status line is a list of the 
function keys that are curently available. 
Pressing F2 brings up a list of commands, 
any of which can be activated by typing 
its first letter, or highlighting it with the 
cursor and pressing Return. Highlighting 
a command and pressing Fl produces a 
help screen referring to that particular 
command. 
Every command in every part of Ability 

has a screen of related help information. 
Most commands are executed by pres-
sing F2 which displays a list of commands, 
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INK, Inc. -- March Worksheet 

INCOME: 

Description 	Invoice 11 	Date 	Amount 

Magazine ads 
Sales flyers 
Window banners 

	12201 	3-19-85 
12198 	3-19-85 
12208 	3-12-85 
12200 	3-26-85 Logo design 

TOTAL INCOME 	 $7,355.00 

n 

	

elp
r 
	F3 - Goto 	F5 - Pick Up 	F? - Shade 	F9 - Flip 

	

2 - Commands 	F4 - Edit Field F6 - Put Down 	F8 - Calc/Draw FIO - Done 

Company 

Trendy! 
Mt. Moving Co. 
Don's • Shoes 
Gemini Designs 

12
11  

13 
1 
15 
16 
17 
18 
19 
2 
Sprea s e 

If memory permits, Ability will handle a spreadsheet 
of 9999 rows by 702 columns. Sideways printing is 
built in. Functions and formulas can be included in 
word-processing documents 

SCREENTEST 

and a command can then be selected by 
typing the first letter of its name. These 
menus are sometimes two or three levels 
deep, but you don't have to learn any 
commands — everything that Ability can 
do is listed onscreen in one menu or 
another. 
To use an existing file, you just move 

the cursor so that the file's name is 
highlighted and press Return. According 
to which column the file's name is in, the 
correct application will be started and the 
specified file loaded. 
Whenever you load or save a file, a copy 

is kept in memory. If you select the same 
file again, it can be loaded more quickly 
from memory than if it were stored in disk. 
Files which exist in memory are marked 
on the library screen with an asterisk 
after their name. When the indicator on 
the status line shows that you are 
running out of memory, you have to 
return to the library screen and ask for 
any unwanted files to be removed from 
memory (the copies on disk are not 
affected). Normally, putting away a resi-
dent file takes just a couple of seconds. 
However, if you only have 1% of memory 
left, it seems to take forever — I gave up 
after 10 minutes and rebooted the 
machine. 
If memory permits, you can load two 

applications simultaneously. Flipping 
between them, as it's called, is accom-
plished by pressing F9. If only one 
application is loaded, pressing F9 takes 
you to the library screen from where you 
can load another. The two active applica-
tions can be of the same type (spread-
sheet, word processor, database, and so 
on) or they can be different. Such a 
facility makes for an easy method of 

moving data between files, as you can 
pick up a block of data from a file, flip to 
another application and put it down. 
Keys F5 and F6 are helpfully labelled 
Pick Up and Put Down. If you flip to a 
second application, and from that second 
application, try to exit to DOS, the first 
application that has been suspended 
automatically will be saved before Ability 
is exited. 
The display in Ability is all one colour—

normally green. When you flip to a new 
application, the screen changes to cyan 
to remind you that you have changed 
applications. These colours can be 
changed through an option on the library 
screen, and your chosen colours will 
then be permanently recorded in the 
configuration file. 

Word processor 
Ability's word processor is called Write. 
It has all the functions of a basic word 
processor, but lacks some of the features 
found in more expensive packages. 
What Ability does, though, it does well. 
It's also incredibly easy to use. 
You start the word processor in one of 

two ways. If you select a file from the 
Write column on the library screen, the 
word-processing program appears and 
the selected file is loaded. Alternatively, 
you can select «NEM> from the library 
screen if you want to create a new file. 
You will then be prompted for an eight-
character filename before you can enter 
text. 
When the word-processing module has 

been powered up, the familiar status line 
appears at the bottom of the screen. This 
tells you the name of the file being 

edited, and has indicators to show the 
current page, line and column number. 
There's also a note of the amount of free 
memory, which starts at around 96% 
and varies according to the number of 
files held on the library screen. With a 
page length of 60 lines, I managed to 
enter a 78-page document before getting 
down to 1% of remaining memory on a 
640k PC. 
The format of the page onscreen is 

rather strange. Each page is surrounded 
by a border made up from block graphics 
characters. At the end of a page is a 
horizontal row of block characters, then a 
couple of blank lines appear before a new 
frame starts. 
Below the status line is a list of the 

available function keys. As always Fl is 
used for help, and F2 produces a list of 
commands — for example, Centre, Type-
style, Print, Spreadsheet and Graph. The 
Spreadsheet and Graph options are used 
to insert another file into the document. 
When you have selected the option, you 
are prompted for a filename. The specified 
spreadsheet or graph is then loaded and, 
if you're in graphics mode, is displayed 
onscreen. 
The other options are fairly self-expla-

natory. You can select a menu option by 
positioning the cursor over it and pressing 
Return, or by typing its first letter. 
Selecting the Typestyle option produces 
another menu from where you choose 
bold, italic or underlined text. Because 
everything is done in graphics mode, the 
image you see onscreen is made to look 
as much as possible like the final, printed 
output. 
As with all functions, the Typestyle 

commands operate on a block of text if 

LIBRARY 

	

PROGRAMS 	FILES 

	

WRITE COMMUNICATE PROGRAMS 	FILES 

((New)) 	((New)) 	((New)) 	((New)) 
ACCOUNTS INTEGERS REVIEW 	GOLD 

NAMES INCOME SALARIES 
YEARPLAN 

  

 

ABILITY. HLP 
COM G. SYS 

  

tiM11111.1.11.M.1.11M11"111  ease poinaaiewit ie cursor an press iener  ey 
Fl - Help 	 F9 - Flip 
F2 - Commands 	 F10 - Done 

DATABASE SPREADSHEET GRAPH 

Creating a new file or using an existing one is 
simply a matter of selecting an option from the 
library screen. The column heading tells Ability 
which application program you want to load 
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If you're into hobby computing, DSE has 
what you need... at the right price! If you're 
into serious hobby computing, you'll 
already know that the IBM PC format has 
become the world-wide 'standard' for 
business personal computers. 
And if you're intent on h..k..g, you'll need this 
standard too. 
Dick Smith Electronics has put together a 
special package for the serious computer 
hobbyist. You won't buy a better system: 

• DSE Multitech PC500: IBM software 
compatible, 256K memory (expandable to 
512K), 360K disk drive, and much more. 

• Green Screen Monitor 
• DSE 1200 Modem (1200/75 and 300 baud) 
• Serial Cable 
• "Mirror Data" communications program 
• Plus the following software and manuals: 

MS-DOS, PC Tutorial, Running MS-DOS, 
Multitech Technical Manual. Cat X-8016 

Normally worth almost $2400... you save over 
$275! 

NOW ONLY! 

Printer 
DSE130 Dot Matrix 
You'll need something to keep a hard copy of 
what you find! 
Cat X-3230 

Just want a 
Modem? 

DSE has a choice of two: 

DSE 1200 — 1200/75 and 300 baud, auto 
answer modem just right for using your 
computer to ... 
Cat X-3300 

DSE300 Dataphone — ideal for bulletin 
boards and most standard 300 baud half/full 
duplex communication. 
Cat-X-3301 

GREAT 
VALUE! 

$199 

Monitor Swivel 
Bases 

Standard Model — use your monitor at the 
angle that suits YOU! Adjusts 12.5 degrees in 
both directions. Non-skid feet and positive 
locking feet. 
Cat X-1190 

Deluxe Model — higher swivelling means 
even more viewing angles; suitable for those 
really difficult locations. 
Cat X-I191

ST 

 $3950 

JU 

Disks 
Quality DSE disks from only $2.75 each in 
quantity! Made by a famous disk manufacturer 
especially for DSE. Double density format. 

Single Sided Cat X-3500 
Library box of 10 disks 

Double Sided Cat X-3501 
Library box of 10 disks 

roe: 

ONLY $599 
ONLY $2495  

$271° 
$291° 

NSW • Brookvale 93 0441 • Chullora 642 8922 • Gore Hill 439 5311 • Miranda 525 2722 • Newcastle 61 1896 • North Ryde 88 3855 
• Parramatta 689 2188 • Tamworth 66 1711 • Wollongong 28 3800 • York St 267 9111 • ACT • Canberra 80 4944 • Elizabeth St 67 9834 
• Richmond 428 1614 • Springvale 547 0522 • QLD • Brisbane City 229 9377 • Buranda 391 6233 • SA • Adelaide 232 1200 • WA 
• Perth 481 3261 • NT • Darwin 81 1977 • TAS • Hobart 31 0800 
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PC/1CT PRICES ZENO PC/XT with 

all specifications 
 $1849 inc tax 

below 
20 megabyte hard 

disk — 
Tandon $1250 inc tax 

slimline 
The ZENO PC 
guarantee (return to base

/XT 
now conies with a 

full ) 	12 months 

Compak's 
ZENO PC/XT 

Software Pledge: 
Customersfree to return are 	

the 
computer for full refund in the 

first four weeks after purchase if 
they show the original disk of 

any commercially distributed pro- 
gram that runs on the IBM PC/XT 

t cannot  and thaot run on the ZENO 
PC/XT. 

(Please note that programmes 
that use basic need to operate 

under OW Basic.) 

• • 
• 

• 
Technical Advantages  of 
ZENO Pcix 1. The standard 

s ZENOf the IB TC
/XT 

is 4.77 M/Hz. 
ThePC/XT zips along 

at 8.0 M/Hz 
although 

you can slow it 
down to IBM's pace 

at the flick 
of a 

switch. That's a full 
68% faster for a 

machine 
thats half the 

price. 2. There is a front reset button for 
those 

that don't 
have arms as long as a gorilla. 

3. The ZENO of 
	gives you 

security. 

With 
the turn of a key you can 

;sock
l 	out  the 

keyboard 
while the 

computer runnng. kids in the office! 
Great for little kids at 

home and 
bigger 

ZENOVC/XT 
Specifications: 

* 640k on motherboard 
* Twin 360k drives 
* 8 slots 
* Multi-function card 
* Video card with colour/mono outputs 
* RS232 serial (second port optional) 
* Security key to stop unauthorised access 
* Front reset button 
* Parallel printer port 
*.Joystick port 
* Light pen port 
* Battery backed up clock 
* Hinged lid for easy access 
* Sculpted ergonomic keyboard 
* 4 layer board for reliability 



Compak Computer Centre 
156 Martin Street. Gardenvale. Vc. 3185 
Telephone (03) 596 7222 Fax 5970126 
Telex AA 38029 Quote Ref 841203 A B YEAS 

PTY. LTD. 

MINI Al 
80286 POWER! 

WHITE HOT V AWE 
Comp 	IBM 

ZENO MINI-AT closely follows the standard 

forged by IBM with their 
AT Computer. 

You can buy programmes with confidence that if they show 

„
IBM AT" on the jacket then it will run on the Zeno-AT. 

And A purrs. Quietly, reliably, safely. 

Fast too. A full 8 megahertz. The keyboard is the most responsive that we have seen for 

any "work alike" to IBM's T. Compak can kit you out in monitors that reflect your need. 
From ultra high resolution monochrometo vivid EGA colour. 
Compak gives a good straight ethical guarantee of 6 months 
including parts and labour. Because customers spread from 
Cooktown to Fish Creek we stipulate that the guarantee is 

return to base. That's the only "small" print. 

Let's be straight. IBM set the 
standard. end 

they did it well. 

But how much are you prepared to spend to paste 3 letters 

on your box? 

MINI 
AT 

P
R/CES MINI-AT 

per specs Hard disk. Tr 
20 megabyte stirnline 

Hercules co 	
Monitors:  

Composite 	

otibie High res 
T 	

with 
c/over card 

homson TTS

m green EGA, TVM moni 
ntor with 256k EGA card 

SPECIFICATIONS 
Size: 

Same footprint as PC/XT. 
Colour graphics board: 

RGB colour output. Composite colour output. Compo- 
site monochrome output. 

Multifunction board containing: 
Parallel printer port. Games port. Serial port. 

Disk drive controller: 
Hard disk controller. Floppy disk controller. 1 x 1.2  
megabyte floppy disk drive (NEC). 

Motherboard containing: 
Real time clock with battery back up. 640k memory. 

Keyboard: 
Enhanced with large -special" keys and excellenttactile 
characteristics. 

Processor: 
80286. 6/8 megahertz. 

Award BIOS. 
MS DOS 3.1 inc GW Basic. 
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elp 	 F7 - Shade 	F9 - Flip 
F2 - Commands 	F4 - Edit Field F6 - Put Down 	F8 - Calc/Draw FLO - Done 

 

Ibility review / Robert / Feh '87 issue 1 
According to the writing on the side of the box, Ability is a 
fully integrated software package for the IBM PC and 
compatibles. 	It comprises a word processor, spreadsheet, 
database, communications facility, graph drawing system and 
presentation graphics. Such facilities are certainly not 
unique among PC software, even when bundled together as an 
integrated package, though you'd normally have to pay at least 
COO. So how can Wigent afford to sell Ability for £99.95, and 
include free telephone support for users? 	Can such a cheap 
package really he worth using, or is it not even worth the 
price of the blank disks? 1 

What you yet 1 

Ability is su lied in the familiar box-in-a-box st le as 

41111111114/1  ..   

Fl - Help 	F3 - Coto 	F5 - Pick Up 	F7 - Shade 	F9 - Flip 
F2 - Commands 	F6 - Put Down 	F8 - Calc/Draw F18 - Done 

Ability's word processor is RAM-based with a maximum 
document size of around 80 pages. Underlined, italic 
and bold text are shown on the screen as they will 
appear on the hard copy. 

SCREENTEST 

one is currently marked. If not, the 
command operates on any text you type 
after selecting it. 
A number of key combinations are used 

to move around the file. The cursor keys 
by themselves move the cursor in steps 
of one character; pressed with the Ctrl 
key, they move in steps of a word. The 
Home and End keys move to the start 
and end of the current line, while PgUp 
and PgDn move up and Dn by a Pg at a 
time. Ctrl-home and Ctrl-end move straight 
to the top and bottom of the document, 
respectively. 
As everything is based in RAM, move-

ment is very fast. Block operations are 
performed using the F7 key, to highlight 
a block. This key, known as the Shade 
key, is used to highlight a portion of the 
screen and is used in every part of Ability, 
not just the word processor. 
To delete a block of text, you shade it 

with F7 and then press Delete. To move a 
block you shade it and pick it up with F5, 
then move the cursor to where you want: 
the text to be, and put it down with F6. 
You can also put text down in any other 
Ability application as long as it's in the 
correct format. 
Being able to flip between applications 

made it easy to write this review. I kept 
the text that I was writing in the word 
processor, but could look at any other 
part of Ability by flipping to it. 
Inserting a graph in a word-processing 

document is easy. A graph option on the 
menu lets you insert a graph at the 
current cursor position; the graph is then 
displayed onscreen as part of the docu-
ment. When you save the document, 
though, the graph is not saved. Instead, 
the document contains a special pointer 
which indicates the name of the graph to 

be included. With this method, if you 
update the graph, the changes will be 
reflected in the document. It also saves 
disk space, as you can have the same 
graph in 30 different documents, although 
only the one copy of the graph will be 
kept on disk. 
The F3 key is called Goto, and it leads to 

two commands. The first is called Search, 
and lets you go to a specified word in the 
document. As in MS-DOS and CP/M, the 
wildcard characters * and ? can be used 
to represent one or more unknown 
characters when searching for a string. 
The other option on the Goto menu lets 
you go to any page which you specify by 
its number. This is useful if you are 
editing a long document. The word 
processor's pages are normally set to a 
length of 54 lines, with margins of 10 
and 75. These can be changed through a 
menu option. Headers, footers and page 
numbers are all supported. 
Although the onscreen text is in graphics 

mode, Ability was intelligent enough to 
drive my Epson printer in text mode. If 
you have a graph included in the docu-
ment, the printer switches into graphics 
mode to produce the graph, then back to 
text mode for the plain text. 
There is also an option on the Print 

menu that will print a file to disk. 
Write will cope with existing WordStar 

files, and will even convert them to 
Ability format so that the fonts display 
correctly onscreen. 
When you have input a document, you 

press F10; this is the 'Done' key, which 
tells Ability to save the current task and 
return to the library screen. It's worth 
noting that Ability doesn't make back-up 
files of edited documents. If you want a 
back-up, you can use the Copy option 

from the library screen to create one 
before you edit a file. 
Generally, I found the word processor 

easy to use, though the screen updating 
often falls behind if you are typing fast. 
The lack of a spelling checker is a 
problem, but one has been promised for 
version 2. 

Spreadsheet 
As long as you have enough spare 
memory, Ability can handle a spreadsheet 
of 9999 rows by 702 columns. Like all 
Ability applications, you start the spread-
sheet from the library screen: the spread-
sheet grid appears and the cursor is at 
cell Al. The status line gives you the 
name of the current file and the amount 
of memory remaining. 
Below the status line is the prompt area, 

where you enter or edit the contents of a 
cell. Below this is the list of function 
keys, some of which perform functions 
of their own, while others lead to further 
menus. 
Again pressing F1 brings up a help 

screen related to the selected menu 
option. 
Moving around the spreadsheet involves 

the same key combinations as the word 
processor. Pressing F2 leads to a menu 
of commands. Commands which apply 
to cells normally operate on the current 
cell — that is, the one which the cursor is 
on. However, if you use F7 to shade a 
block of cells (as in the word processor), 
any command will operate on the block. 
You can pick up a block of cells and put 
them down in another application. 
The Data-fill command fills a marked 

block of empty cells with a sequence of 
values. When the block has been marked, 

The graphics module will graph up to seven sets of 
values. Sets can be superimposed onscreen and 
need not all be drawn in the same mode. Updating 
a graph automatically updates exported copies 
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Make your first impression 
more impressive. 

Dear Sir, 
Actual unretouched photo - "loshiha 2A-pill printer 

Everybody knows the importance of making a good 
first impression. 

The first impression most people have of your company 
is the correspondence they receive from you. 

But have you looked recently at just how impressive 
those letters are? If you've had your printer for a while, 
chances are that it's not up to scratch. 

If you want to make the best possible impression, it 
makes sense to talk to the people who know most about 
printers (after all, Toshiba were the inventors of 24-pin 
technology). 

You'll have the choice of a range of printers with a 
selection of font styles and sizes, paper feeds and loading, 
and a range of prices. In fact, about all they have in common 
is their technological superiority, compatibility with major 
PC brands, and their legendary Toshiba reliability. 

There are four printers in the Toshiba 3-in-One range 
(fast drafts, letter quality and graphics) printers: 

P351 — the industry standard setter. Compatibility with 
just about all IBM software, high speed printing at 300 
Characters per second. Letter quality printing at 100 
characters per second with ten fonts selectable from the  

front panel. An extra 45 fonts are accessible through font 
cartridges and downloadable font disks. Superb graphics, 
automatic paper loading. 

P351C — Speed, quality and colour. Super high speed 
printing at 288 characters per second, letter quality 
printing. Graphics in colour, great for presentations. 

P341e — An economical wide carriage printer with high 
speed printing and automatic paper loading, from A4 to 
A3. Letter quality printing at 72 cps, plus graphics and high 
speed drafts at 216 cps. 

P321 — Perfectly formed letters, excellent graphics at 
high speed in a compact, economical printer. A great 
personal productivity printer with automatic paper 
loading and print speeds from 72 cps to 216 cps. 
Toshiba printers — one less thing to go wrong. 

Printers from 
TOSHIBA 

Toshiba (Australia) Limited, Computer Products Division, 
84-92 Talavera Road, North Ryde, N.S.W. 2113. (02) 887 3322. 

Melbourne (03) 566 1700, Brisbane (07) 352 9888, 
Canberra (062) 80 5100. 

CC/TC P01-2 
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SCREENTEST 
you specify the starting value and the 
increment, and Ability does the rest. 
There is a Sort command, which will sort 
any row or column into ascending or 
descending order. Sort works with nume-
ric fields or alphabetic labels. The Trans-
pose command rotates a marked block of 
cells by 90 degrees. 
Formulas must start with a plus sign or 

any other symbol which makes them 
uniquely identifiable as a formula. If you 
enter the contents of a cell as Al +A2, 
the text 'Al +A2" will be put in a cell. To 
put the sum of Al and A2 in a cell, you 
have to specify the formula as +Al +A2. 
If a cell contains a formula which can't 

be evaluated, the symbol «N/A» appears 
where the result should be. If, in the 
above example, I had not put a value in 
cell Al, the result of Al +A2 would 
display as «N/A». 
As well as standard maths symbols, 

there are 46 functions that can be used 
in formulas and — believe it or not —
other Ability applications. There are 
functions to calculate interest rates, 
averages, trig functions, and so on. Write 
includes a command to create an area on 
the line known as a field, into which you 
can enter a function just like a cell on a 
spreadsheet. Fields are allocated a unique 
number when you define them, and you 

can use these numbers to refer to other 
fields. There's also a full recalculation 
facility which will update any affected 
fields if a value changes — nothing new 
when it comes to spreadsheets, but a 
wonderful facility fora word processor to 
provide. 
Printing the spreadsheet is simply a 

matter of selecting a menu option. 
There's a built-in sideways option which 
will print a spreadsheet sideways if the 
selected printer has a graphics mode. 

Database 
The Ability database works like a card 
index. To create a database you first 
create a master form; then, to add 
records to the database, you fill in the 
form on the screen. To start a new 
database, you select «NEW» from the 
Database column on the library screen 
and you are then presented with a blank 
screen on which to create the master 
form. The form is created in exactly the 
same way as creating a document with 
the word processor, so it's easy to get 
everything looking right. The only extra 
command is one to define where the 
fields go (these are the areas that will be 
filled in when you start to put information 
into the database). To enter a field, you 

select an option from the menu and use 
the cursor keys to mark out the length of 
the required field. 
When the form is complete you press 

Fl 0 to save it, which puts you into Add 
Forms mode. Your master form appears 
onscreen, with the first field highlighted. 
Entering information is done by typing 
into the space marked out by the field; 
the cursor keys move the cursor around 
so that each field can be filled in. When 
the form is complete, pressing F10 
stores the data on disk and presents you 
with another blank form to start adding 
the second record. This process will 
continue until you press F10 again, 
which puts the system into Browse 
mode. 
In Browse mode, you can look through 

your newly-created database. The standard 
cursor key combinations are used to 
move around the database in increments 
of a character, a field or a complete form. 
The sequence number of the record you 
are looking at is displayed on the status 
line. 
As in all Ability modules, commands are 

executed by menu selection. F3 is the 
Search command: if you know the 
number of the record you want to 
examine, you can go straight there by 
typing its number; if you don't; the 

The Complete Computer Accounting System For Small Business 
For ONLY $3974.00 

Our Objective 

Our objective was to provide you the businessman, 
with the best possible accounting system for the lowest 
possible cost. The system had to be guaranteed industry 
standard, reliable and easy to use. It had to include 
everything necessary to get the new computer user 
successfully running the system within hours not days. It 
had to allow you to grow and take advantage of more 
powerful programs should your business need them. 
Finally it had to cost you less than 84000.00. 

So we took the best low-cost PC Compatible we could 
find, added DACEASY Accounting, the most successful 
inexpensive full accounting system available today, and 
included menus to help do all the routine computer 
functions such as copy, backup and restore. We've even 
included a booklet entitled "How to Successfully Install 
and Run Your Own Computer System". The last things 
we added were backup and support services for those 
clients who like to know they can get help if needed. We 
are qualified to provide these services because: 

• Delta Computer Systems has been in 
microcomputer sales and support since 1981 
Delta had the very first Osborne 1 computers, the 
original low cost complete computer system 

• Delta supplied Osbomes to Telecom Australia for 
3 years under contract 

• The sales and service people at Delta have had at 
least 10 years computer experience in sales, sup-
port and programming 

What you get for 83974.00 
Industry Standard Quality PC Accounting System 

• Switchable Standard/Turbo speed 4.77/8.00Mhz 
640K RAM Memory and one 360Kbyte Drive 

• 12" Monochrome Monitor 
• Monochrome/Graphics Card 
• Multi I/O card with: Real Time Clock, Parallel 
• Printer Port, Serial Port & Games Port 
• Epson LX-86 80 column, 100cps Printer and cable 

Support Services  (Optional) 
• Data Keying of your Client/Supplier/Stock/ 

General Ledger details - $20/hour 
Delivery and Installation Service - $95.00 

minute segment 
Discount Card - Up to 25% off leading products .• 
Accounting Advise on DACEASY in your 
business - $60.00/hour 
Customising the MENU system for additional 
programmes you may purchase - $40.00/hour 

• Service Contracts, on-site or Return 
to Base 

• Insurance which protects against loss 
of data 

• 	
DACEASY Word Processing $145.00 

II Special Hints on setting up your files and data 
5 Things you should do BEFORE going LIVE 
6 Daily Routines you must do to manage your 
business with the computer 
8 Monthly Procedures that will ensure your 
succus 

• 5 Special Reports giving your business 
performance 

• Plus many more useful tips and suggestions. 

	 PLUS 	 
30 Day Money Back Guarantee 

• You will receive our written 30 day money back 
guarantee, which states that if you are not 
completely satisfied within 30 days of purchase, 
then just return the system and you will receive a 
full refund of your money. 
	 PLUS  	Valued at $99.00 
Special FREE POPUP Desk Tools offer for 
February only 

• With every system bought and paid for during 
February Delta will give away a copy of Popup 
Deskset. This is a unique set of office tools which 
can be called up at any time on the computer. 
They include a notepad, scheduler and address 
book, a calendar, a calculator, a financial 
calculator and an alarm clock. 

Special Note To Existing CP/M Computer Users 
• We can convert your existing programs and data 

to run on our systems immediately for as little as 
$140.00. You can continue to run the actual 
programs you are now running on your CP/M 
machines. 

Phone now or return the coupon provided. 
David Bales on (02) 633 4055 at Delta Computer 

Systems Pty Ltd, Unit 13/83 George Street, 
Parramatta, NSW 2150 

• Miniscribe 20M Byte Hard Disk with DTC 	Spreadsheet Programs $240.00 
Controller 	 Choose the Services you feel you need, at the time 

• MSDOS 3.1 Operating System and Utilities 	you want them, and avoid paying for things you 
• Video Tape entitled "USING YOUR PC" 	may not require. 
• DACEASY Accounting installed on Hard Disk  DACEASY Accounting Includes: 
• DACEASY Tutorial installed on Hard Disk 	• Debtors, Creditors, Stock, General Ledger, 
• MENU System set up to ensure ease of use 	Purchase Order, Invoicing, Budgeting, 
• You see your system run up and tested in our 	Forecasting and Reporting 

office as a complete system 	 • An easy to follow Manual with example printouts 
• 6 Months warranty on parts and labour 	 and screen layouts 
• 2 boxes diskettes, I box paper, 2 ribbons 	• 	Designed to handle the Australian Sales Tax 
• 7 FREE calls on our HOT LINE Service 	 System 
• Our unique booklet entitled "How to Successfully • Over 100,000 packages in use world wide 

Install end Run your own Computer System" 	DACEASY Tutorial features: 
A fully functioning, tried and tested system which 	• 	The Accounting Process - how it all works is guaranteed to work as described, or your money 
back. 	 Evaluating your computer requireMents 

• How to use individual accounting modules 
How to use in Service Oriented Businesses 

DACEASY Accounting Tutorials for each of the 7 
modules 
Designed to save you money and time whilst 

Basic System Training at Delta - $40.00/hour, at 	learning the system 
You get completely Free our book entitled "How 

site - $60/hour 	 to Successfully Install and Run your own 
DACEASY Training at Delta - $60.00/hour, at  Computer System" which includes: 

Delta Computer Systems Pty. Ltd 
(02) 633 4055 
Unit 13/83 George Street, 
Parramatta, NSW 2150 

site - $40.00/hour 
• HOT LINE Support Service - $10.00 for each 6 	How to use the Menu System easily 

Phone Now or Return the Coupon provided 30-Day Money Back Guarantee: Delta Computer Systems provides  a  30-DAY MONEY BACK 
GUARANTEE that all claims and features listed in this ad are true. 

 

Simply send this coupon with your credit card number, money order or cheque for $3974.00 + $30.00 Postage & Handling 
(No C.O.D.) 
0 CHEQUE 	 0 MONEY ORDER 	 ❑ BANKCARD 	 ❑ MASTERCARD 
Account No. 	  Expires 	  

Name 	  

Address 	  Postcode 	  

City 	  State 	  

Phone 	  Signature 	  

T 
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T1100 Plus — Battery Powered Super-portable 
When you need a battery powered PC, • 20% lighter and smaller than IBM 
the new Toshiba T1100 Plus offers more Convertible 
features for less: 
• Double the speed 7.16/4.77MHz 
processor 
• 256K RAM (expandable to full 640K) 
• 2 x 720K 3.5 inch floppies 
• High contrast LCD display 

VI:TEST TECIINOLOGY 
DISYLNY DELIVRNST 

ERS 

LCD HIGH:EST CONT 

VIEWING AN 

SAS 
TECHNOLOGY 

Toshiba your PC 
partner in prosperity 

1.T2100, the no- 
compromise desktop 
compatible 
Toshiba's alternative to bulky, old 
fashioned desktop PCs. The square 
plasma displays deliver superior resolu-
tion to conventional monitors. You get 
twice the performance in a tiny package. 
• Twice the speed — superior 8086-2 
processor 
• Twin 720K floppies, 10MB hard disk 
available. 
• Superb 640x400 pixel screen 

2.T3100, the only PC/AT 
that doesn't take over 
your desk! 
The T3100 gives you more power than 
an IBM PC/AT in a lean, 15 pound 
package. 
• 10MB hard disk and 720K floppy 
drive 
• Fast 4/8MHz 80286-2 processor 

only Toshiba has them 

P321 
series 

3-in-One printers — 

Toshiba's 3-in-One printer 
technology gives you speed, 
letter quality type and high-
resolution graphics. All in one 
highly reliable printer. Which 
may be why more people choose 
Toshiba's 24-pin printers than 
any other. 
And now you can get this proven 
technology in a new. compact 
printer, the 321. At a compact 
price. 
Whichever Toshiba printer youL 
choose, they're all fully PC 
compatible and ultra quiet —
perfect for every office. 

P351 MkII/P351C 
And now even faster, at 300cps 

I 
I 
I 
I 
I 
I 

I 
I 
I 

Sant Technology Phone (02) 597 2355, 
(02) 588 1913. Suite 3, 58 Bay Street, 
Rockdale 2216 

Please send me further information on 

Name 	  

Company 	  

Address 	  

Phone 	  

r Finance available 
* Quantity discounts 
available — call for 
further pricing 
* Many items not list 
are available, please 
call for details 

lbw 	no mmmm 
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SCREENTEST 

4 models. 

search process involves filling in one or 
more fields on a form. The system then 
searches for records that match the 
partial form you have filled in. You can 
use the * and ? pattern-matching charac-
ters in searches, as well as the =, < and > 
characters to specify ranges of values to 
look for. Also, AND, OR and NOT can be 
specified in searches by the use of 
special characters. 
When the information has been put into 

a database and saved, you can retrieve it 
with the Report command. There are 
three types of reports. If you select a 
Forms report, the information will be 
printed in the same format as it appears 
onscreen. The Summary option enables 
you to have columns of output, with each 
column being one field from the database. 
To produce a summary report, you fill in a 
blank copy of the master form, but, 
instead of putting data in the fields, you 
put a number there. The summary report 
will then be printed, with the columns 
appearing in the order specified by the 
numbers you put in the fields. The third 
type is mailmerge. 
The database system contains a number 

of commands for manipulating the data 
in forms; one of the most useful being 
the ability to sort the forms in a database, 
with the sort taking place against any 
specified field. 
Deleting a form involves pressing the 

Delete key when you are looking at the 
form you want to delete. Ability keeps a 
copy of all deleted records, so it's 
possible to retrieve them if you change 
your mind. When memory is running 
low, you can permanently delete those 
'deleted' records which are still being 
stored. 

* New technique to develop 
perfectly regulated output. 

* Provides complete monitoring 
of input voltage. 

Ability will quite happily let you edit the 
master form of a database, and will even 
let you add or delete fields. The old 
da.abase will then be copied into the new 
one. If the new database contains fields 
that were not in the old one, the new 
fields will be left blank. If you delete a 
field, the information will not be copied 
into the new database. 
The Pick Up and Put Down options 

allow you to pick up records from a 
spreadsheet and, as long as the fields are 
wide enough, put them down in a 
database form. 

Graph 
The graph utility allows you to draw 
graphs onscreen and print them to a 
printer or plotter. The values for the 
graphs can come from the keyboard or 
an Ability spreadsheet. When the graph 
has been drawn, it can be included in a 
word-processing document. 
The graph module is started from the 

library screen like all other applications; 
the status line and function key list then 
appear. When the graph program has 
been loaded, you can type in a list of 
numbers separated by commas. A bar 
chart is then drawn, with scales automa-
tically generated. If you don't like the 
program's choice of scale, you can 
change it. 
Ability can draw a graph with up to 

seven series of numbers. Each series is a 
separate set of numbers, whose graph 
can be superimposed on another set. For 
example, if you were graphing half-yearly 
sales and profit figures, you would have 
one series for each month's sales and 
another for the profits. When the graph is 

drawn, all the numbers from the first 
series are plotted, followed by those 
from the second series. For example, all 
January's data will be drawn first, then 
February's, and so on. 
There are four graph styles available. A 

bar chart is the default, which plots 
numbers in different series next to each 
other. The stacked bar chart shows 
numbers in different series on top of 
each other, so, in the above example, 
there would be six columns with each 
month's sales and profits on top of each 
other. The bars are shaded to show 
where one value ends and another 
begins. 
You can also opt for a line graph or a pie 

chart. Pie charts can show only one 
series. Selected segments from a pie 
chart can be 'exploded', pulling them 
away from the remaining segments. It's 
easy to graph values from a spreadsheet. 
You tell Ability which cells in a spread-
sheet are to be graphed, and the values 
are extracted and the graph is drawn. 
This is done by specifying what are 
known as linked fields. Printing a graph 
is done from a menu, like any other 
Ability file — and you can print the graph 
sideways if you wish. 

Communications 
The communications facility is a terminal 
emulation program for connecting to 
services like Minerva. Viewdata graphics 
as used by Viatel are not supported. For 
each service that you will be calling with 
Ability, you have to specify a screen of 
information. This is entered on a form 
just like entering information into a 
database. You can specify the emulation 
required (dumb terminal, VT-100 or VT-
52), and baud rates and other parameters. 
Ability will work perfectly with a Hayes-
compatible modem or any other dumb 
modem. If you have a Hayes type, you 
can specify the phone number of the 
service and have it dialled automatically 
for you. 
There is a facility to upload ASCII files to 

a remote computer, and another that 
allows incoming data to be captured to a 
file. The captured data is automatically 
put in a file with extension .CAP. Unfor-
tunately, this means that it doesn't end 
up in the Write column on the library 
screen, as it isn't classed as a Write 
document (such documents have an 
.XTX extension). To load the captured 
data into Write, you have to rename it so 

OfTron Electronic, P.O. Box 40 (3 Wilga St.,) 
a 	Concord West, N.S.W. 2138 

THE NEW OfiPiTi DPS RANGE OF 
COMPUTER POWER SUPPLIES MAKES 
YOUR COMPUTER REALLY PORTABLE! 

Take it anywhere, then just plug 
it into your Car Cigarette Lighter 
or 12V Battery 

'Comes with extra long 5 meter 
output cable. 

Completely designed and 
made in Australia. 

enable 
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INTEGRATION WITHOUT COMPROMISE 
Word Processing Spreadsheet Graphics 
Database Telecommunications Windows 

Distributed in Australia by 
OptSoft Pty Limited (02) 680-3930 



Please send this 
coupon to 
FBN Software 
16 Coles Place 
TORRENS ACT 2607 
or call (062) 86 1102 

NAME 	 

ADDRESS 

FOR FURTHER INFORMATION: 

Ai* 
P/CODE 	 

Dealer inquiries welcome 

'Allow $5.00 additional 
postage charges 

AUSTRALIAN SYSTEMS SOFTWARE 

Our software makes 
your software 
smarter. 

SmartKey does one thing. It lets you take any long, boring, repetitive 
or difficult-to-remember set of keystrokes and assign them to a single 
key. Sophisticated programs like Symphony give you a "macro" 
facility. SmartKey gives you macros for all your software in a single 
easy-to-use package. Any word, any line, any paragraph — even a 
whole page of "boilerplate" can be allocated to a single key and 
permanently saved The uses of SmartKey are limited only by the 
imagination. 
Available for IBM and compatibles (SmartKey 5.1), MS-DOS and 
CP/M-86 (SmartKey II Plus), CP/M-80 (SmartKey II). Price: $81% 

An easy to use program that lets you read, write, and format disks 
from different CP/M and MSDOS machines! Speak to more than 220 
other computers. 
If the disk format you need to access is not included in the current 
menus in PC-Alien, just send us your formatted CP/M or MSDOS 
diskette containing more than 50% readable ASCII text and we will 
try to add that format to PC-Alien's comprehensive list. 
With the appropriate hardware, PC-Alien will allow you to read 3.5 
inch, 80 track and 8 inch formats in CP/M-80, 86 and MSDOS. 
Available for IBM and compatibles. Price: $104% 

A collection of "pop up" desk tools which you can tailor to your 
needs: A full featured resident screen editor/ notepad; A 
programmable calculator; A sophisticated financial calculator; A 
calendar alarm clock; A telephone dialer; A DOS menu which lets 
you use common DOS commands. Also includes a program which 
lets you interrupt an application, run any other program and then 
return to the application just where you left oft. 
Available for IBM and compatibles. Price: $104*. 

   

A terrific hard disk space-saver which eliminates the need for 
multiple copies of overlay and other program files on disk. Run any 
program that uses overlays, help, or other auxiliary files from any 
directory, sub- directory or disk drive. Group documents or data files 

„di into separate directories and subdirectories without keeping copies 
"1.. of your software on each one. SPATH is easy to use and once installed 
lai it may be autoloaded and forgotten. 
tn Available for IBM and compatibles, other MS-DOS. Price: $33'. 

 

  

I 	I Don't throw away your old favourite CP/M-80 software! Now you can 
run it at full speed on your IBM-PC or compatible. By simply 
exchanging the 8088 CPU chip in your machine with the latest state-
of-the-art NEC V20 chip you retain 100% compatibility with other 

V hardware and software. 
11,... The V-20 also runs 8080 (not Z-80) code at full speed. With our PC- 
W Eighty software, you can run your copy of CP/ M version 2.2 as a task 

under DOS. With hard disk access, a half megabyte RAM disk and 
simultaneous use of DOS resident programs like SmartKey. 
Available for IBM and compatibles. Price: $140% 
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OTHER FEATURES- 
• COMMAND MODE 
• FILE TRANSFER 
• VIRTUAL DISK 
• SOFTWARE SUPPORT 
• DISPLAY ATTRIBUTE 

CONFIGURATION 
• ADDRESS POLLING 
• HELP FUNCTION 

WINDOWS— 
A unique menu-driven 
facility allows the display 
of all 7 LU's concurrently 
on 7 windows. Each 
window can be sized 
moved, scrolled and 
zoomed. 

ACCESS 36 
5251 EMULATION BOARD WITH WINDOWS 

YOUR LINK FROM MICRO TO IBM SYSTEMS 34, 36 AND 38 

r 
TERMINAL EMULATION—
Emulates IBM 5251 Model 
II 5291 and 5292 Model I 
terminals. 

CUT AND PASTE— 
This feature allows you to 
cut any portion of data 
from one LU and paste it 
on any other LU, 
including DOS-based Word 
Processing Sessions. 

r. 
68000 MICROPROCESSOR— 
On-board MC8000 
Micro-Processor controls 
terminal emulation and 
maintains screen buffer 
for up to 7 terminal 
sessions concurrently. 

PRINTER SESSIONS— 
Allows attached PC 
Printer to emulate a 
5256, 5224, 5225, 5219* 

*AVAILABLE DECEMBER '86 

nMULTIPLE LOGICAL UNITS— 
Up to 7 LU's either 6 
displays and 1 Printer, or 
7displays running 
concurrently. 

MACRO KEYS- 
10 Programmable 
Function Keys. 

Access 36 is backed by a 12 month warranty and sup-
ported by our hotline and 24-hour Bulletin Board. 

WORDCOMM 
SUITE 203, 156 PACIFIC HIGHWAY, 

ST. LEONARDS, N.S.W. 2065 
TELEPHONE (02) 439 7144, (02) 439 6312 
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that it appears in the correct column. 
Alternatively, you can include it into a 
document with an Include command and 
then save the file from within Write, 
which will assign the correct extension. 
In addition to the terminal emulation, 

there's also a mode that allows files to be 
sent automatically between two compu-
ters that are both running Ability. You 
can specify a password that will be sent 
to the other micro before file transfer, 
and you can also specify the password 
you expect to receive from the other 
micro before proceeding with the 
transfer. 
For remote services which have a 

lengthy log-in procedure, you can put the 
required commands into a file called a 
log-in file which contains commands 
that instruct Ability to send your log-in 
commands to the service at the correct 
time. 
Despite operating the screen in graphics 

mode, Ability had no problems keeping 
up with incoming data at 1200 baud and 
displaying it. Each character was dis-
played as it arrived, compared with, say, 
Gem Comm, which waits for an entire 
line and then displays it all at once. 

Presentation 
Ability features a presentation graphics 
module. This does not appear in its own 
column on the library screen, but exists 
as an option on the Other Programs 
column. The program can be run from 
the library screen, as can any other MS-
DOS program; or it can be run from the 
MS-DOS prompt, independent of Ability. 

Within every Ability application, you can 
take a snapshot of the screen display by 
pressing the large, grey '+' key. The 
presentation program let you play back 
these snapshots to form an automatic 
display. When you take the first snapshot, 
yo'u are asked for the name of the 
snapshot library file; when this has been 
given, all subsequent snapshots for the 
session go to the named file. Taking a 
snapshot is done by pressing the single 
'+' key, and the snap is added to the 
current library. The presentation program 
allows you to re-order the snapshots in 
the library at a later date. 
When you have saved some snapshots 

in a library, you load up the presentation 
program and tell it which library you are 
using. Within the presentation program 
are options to add, re-order and delete 
snapshots from the library, as well as 
play back the current selection onscreen. 
A contents list of the current library is 
shown, and you can specify the time that 
each slide will appear onscreen before 
being replaced by the next in the se-
quence. You can also put captions on 
slides, or create blank slides that just 
contain captions. 
Most novel among the snapshot features 

is the music. The program has a built-in 
repertoire containing snippets from a 
selection of popular tunes, as well as the 
odd fanfare. Each snapshot can be 
allocated a tune, which will be played 
through the PC's interval speaker when 
the snap is displayed. Although it isn't 
the most useful of Ability's applications, 
the presentation graphics could be put to 
good use in sales demos. 

Documentation 
The Ability package includes a 200-page 
manual bound like a paperback book. 
Trying to learn about software by reading 
manuals is never a good idea; but Ability 
is so easy to install and use that you can 
easily get by without opening the 
manual. 

Conclusion 
Would I recommend Ability? The answer 
is a definite yes. Although I would have to 
admit that it lacks some of the more 
advanced features found in expensive 
software packages, it does cope well 
within its limitations. For the money it's 
an excellent introduction to integrated 
software, and should be able to deal 
satisfactorily with the requirements of a 
small business. 
My main criticism is the lack of a 

spelling checker for the word processor, 
but Ability 2 will include one. 
If you have any problems with Ability, 

Tech Pacific, the supplier, is also handling 
the support side. 

Ability costs approximately $318. For 
more details contact Tech Pacific on 
(03) 690 9055. 

END 

GSYbil 

ON'T DELAY, your system is a 
ntil you install PROTEC and S 

6 Leon St, Wheelers Hill 3150; (03) 561 1275. NSW — SPS Software Product Support, 15 Pacific Hwy., Roseville 2067; (02) 419 5879. 
Distributed and supported by UNIXbuilt — 6 Leon St., Wheelers Hill 3150; (03) bbl 1275 Authors of POSitive Retailing system, 
Distributors of qualitysoftware, including MultiLink, Lanlink, Emulink, Btrieve, Xtrieve, Protec, Sybil — your TOTAL multi-user solutions. 

pooe_c-- 
A PC access control, protection, & encryption package. 

LOGON PROTECTION 
— only authorised people can log-on 
NO COPY ANTI-THEFT PROTECTION 
— stops unauthorised file/program duplication 

OPTIONAL DATA ENCRYPTION 
— DES or Ph FAIT algorithms 
BOOT PROTECTION 
— cannot bypass PROTEC security, even if 

the system is rebooted (disk or diskette) 
AUDIT TRAILS 
ADVANCED MENU SYSTEM 
ELECTRONIC MAIL BULLETIN BOARD 
AND MUCH MORE 

A package of utilities useful on a daily basis. 
DISASTER RECOVERY PROGRAM (DRP) 
— a utility to completely restore accidentally 

formatted hard disks to 100% original 
condition! 

ADVANCED DIAGNOSTICS 
— enhanced testing of memory and hard disks 
DATE STAMPS ON FILES 
— handy utility to edit a file's time and date stamps 
UN ERASE UTILITY 
FILE & DIRECTORY COMPARATOR 
SUPER-POWERFUL FILE FINDER 
SYNTAX COMBINER 
RAM DISK,SPOOLER AND MUCH MORE 

For more information, contact your local dealer or: VIC/TAS— UNIXbuilt, 
OLD — Creative Computing, 5 Cribb St., Milton 4064; (07) 369 5422 

PEGasus wholesaler/distributor system, and other Australian packages. 

	11111WiTiriTifil 	 

IS YOUR COMPUTER A BLABBERMOUTH? 
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FREE SOFTWARE 
SPECIAL SELECTIONS FROM THE PUBLIC DOMAIN (02) 29 2866 

Well, almost free. We don't charge for the 
public domain software but there is a 
small service charge of $15 per disk to 
cover promotion costs, selection, test-
ing, copying, etc. Disks are available for 
CP/M, MS-DOS and APPLE. Mail and 
telephone order only. 
The programmes have been carefully 
selected, tested and documented. They'll 
run on a wide variety of computers that 
accept 51 ," disks. We have tried to choose 
programmes as machine-independent as 
jossible. However we cannot guarantee 
the suitability of programmes for your 
particular machine. Wherever possible 
we include source-code. 
MS-DOS programmes are aimed at the 
IBM-PC and close compatibles. The NEC 
APC III will often require the software 
library extension card to be able to exe-
cute these programmes. 
Documentation is included on the disks 
where required — often it is very exten-
sive. Unfortunately, we are unable to 
provide telephone tutorials on using the 
programmes. 
MS-DOS disks are formatted for stand-
ard MS-DOS 2.11 360K. Testing has 
been carried out for CP/M disks on a Z80 
Kaypro II. 
About 120 different formats are suppor-
ted, including Kaypro, Osborne, Tandy, 
Microbee, Bondwell, Commodore 128. 
Televideo and Apple II. 

MS/DOS 
DISK No. 

GAMES 
M5: SUPER COMPILED GAMES. Eight arcade 
games for those with colour graphics adaptor. Very 
absorbing. Includes Pango, Gold, Pyramid, 3-Demon, 
etc. 
M8: SELECTED FAMILY FUN GAMES. A flight 
simulator, music generator, excellent Pacgirl, space 
wars, etc. 
M11: MONOPOLY. An excellent computer version 
of this popular board game. 
M12: GAMBLING GAMES. One-Armed Bandit, 
Poker, Blackjack, Roulette. 
M13: DUNGEONS & DRAGONS. Cave Quest — a 
very good adventure game. If you like monsters and 
magic this is for you. 
M14: CREATE YOUR OWN ADVENTURES. An 
adventure shell that enables you to design your own 
game. 
M15+: TRIVIA COLLECTION. A two-disk set in the 
trivia quiz traditon. Will amuse you for hours. $30. 

M16: MOVIE DATABASE. Contains details of nearly 
2000 movies which areavallable on videotape. Search 
by title. rating, cast members, writer• director. etc. 
M17: PINBALL GAMES. Contains three fascinating 
games of varying degrees of difficulty. Engrossing. 
M18: SOLUTIONS TO ADVENTURE GAMES. Spe-
cial collection of hints to solve games such as ZORK I. 
II,III.Hitchhikers. Starcross, Deadline, Witness. Mask 
of the Sun. Serpents Star, Dark Crystal. Planetfall. 
The Enchanters. Death in the Carribean. Infidel, and 
Seastalker. 
M19: NAME THAT TUNE. Designed in the trivia tra-
dition. your computer plays well-known but frustrat-
ingly elusive melodies. 

UTILITIES 
M21: UTILITIES. These are essential and include 
file maintenance superstars like SWEEP and WASH 
as well as library and squeeze/unsqueeee program-
mes. Lots of them. 
M23: UTILITIES. Make life easier for yourself with 
programmes like Util, Z, Vtype, ST, Protect, Unprotect. 
M25: SELECTED UTILITIES. Dozens of highly use-
ful utilities, with documentation. compiled and ready 
to go. Includes Autodex (super file manager), Mem-
brain (ramdisk) Squeeze and Unsqueeze. Directory 
Printer, Calendar, File Finder (great for hard-disk), 
Keyboard Definer. etc 
M26: UTILITIES FOR PERSONAL MANAGEMENT. 
Similar to side-kick, these are background utilities 
that provide calculator, notepad/editor, phone index, 
alarm clock, calendar. printer controls, typewriter-
simulator, window access to directory. display/ 
remove/copy/rename files, etc. 
M27+: UNPROTECTION METHODS. Hints and pro-
grammes that help you to back-up a variety of copy-
protected programmes. New 3 disk set for $30 instead 
of S45. 
M29: DISK LIBRARIAN. A collection of some of the 
best programmes available for cataloguing your disks 
and keeping track of files. Provides an alnh9betical 
master list, etc. 
M32: DISK DOCTOR COLLECTION. Some of the 
best debugging and file repair programmes around. 
Includes Jaz, Easy-Zap, Diskit, etc. OK for hard disks 
too. 
M33: HARD DISK UTILITIES. A special collection 
of utilities from more than two dozen other disks. For 
cataloguing, sorting, backing up, changing file attri-
butes, etc. 
M34: MULTI-TASKING SHELL. On this disk we 
have two excellent DOS Shells which allow you to 
operate and execute from a menu system — Dosa-
matic and Still River Shell. Interrupt tasks and switch 
to other programmes, Enjoy a superior work envi-
ronment. 
M35: CP/M EMULATION. Run CP/M software on 
your PC! Well documented and source coding is 
provided. 
M36: SUPER DISK CATALOGUER. This is a super-
ior capacity disk cataloguer that will put order into 
your files. print listings, locate files, give directory 
printouts. etc. Ver. 1.3. 

WORD PROCESSING 
M43: MULTI-FONT WRITER. An incredible word-
processing package that prints out scientific notatior.. 
Greek letters, gothic, italics, etc. Recommended. 

M48: OUTLINER FOR WORD PROCESSING. Con-
sidered by many to be the best outliner/ideas proces-
sor available. Is fast. can be memory resident, has 
windows. excellent printing features, etc. 
M49: FORM LETTERS. Examples of the most 
commonly-used businessletters — overdueaccounts, 
apologies, credit. layoff, account acceptance, thank 
you, i ivitation response. and many more. 
M50: PRINTER AND TEXT UTILITIES. Includes 
memory-resident Note Pad and Cut & Paste, Index 
System for text files including Wordstar, and Epson 
Printer Control that sets printer and provides foreign 
characters. 
M51: STYLE ANALYSER. Examines text that you've 
written and suggests ways that you can improve writ-
ten expression. 
M52+: POWERFUL WORD PROCESSOR. With 
many features such as split screen. windows, macros, 
footnotes, indexing, mail-merge. programming lan-
guage and laserjet drive. Two disk set $30. NY Word 
vers 1.2. 

GRAPHICS 
M61: GRAPHICS. A selection of some of the best 
programmes in the public domain, including an 
extensive picture-graphics set of commercial 
standard. 
M65: SPRITE GRAPHICS. Lets you create sprite 
characters from a set of coloured pixels for your pro-
grammes. It is self-documenting and contains a sam-
ple file. Allows you to display the figure in one step. 
M66: EXTENDED FONT CHARACTERS. PC-FONT 
ver 2.04 is a utility for Epson-compatible printers that 
will print all of the printable characters of MS-DOS 
character set — including block graphics, engineer-
ing and scientific, foreign language, etc. Control the 
size, style, density, linespacing, etc. Have solid under-
line and vertical lines. Gives a more professional 
output. 
M67: COMPUTER-AIDED DESIGN. Powerful con-
trol over drawing, graphics, printing and slide show. 
For easy creation and editing of graphics screens. 
Two disk set $30. 
M68: GRAPHIC CHARACTER GENERATOR. 
Create a variety of graphic icons. Also lets you cross-
stitch graphics. Contains Icon Master. 

LANGUAGES 
M85: LANGUAGE — PASCAL. One of the most 
popular languages for general programming. Well-
documented. A very good choice for learning to 
programme. 
M87: SCREEN DESIGNER. An easy to use interac-
tive screen designer to assist you with your pro-
grammes. Suits Basic programming. 
M91+: TURBO PASCAL LIBRARY — SET 1. Special 
set of routines, aids and utilities for programming in 
Turbo Pascal. 7 Disks for $70 instead of $105. 
M92+: TURBO PASCAL LIBRARY — SET 2. Special 
set of routines, aids and utilities from Turbo User 
Group for programming in Turbo Pascal. 6 Disks for 
$60 instead of $90. 
M93+: C LANGUAGE LIBRARY. Special set of rou-
tines, aids and utilities for programming in C. 6 disks 
for $60 instead of $90. 
M94+: ARTIFICIAL INTELLIGENCt.. -These disks 
contain TWO Expert System Shelk • • ESIE and 
EXPERT. They help you design a sistein that will 
gather information and make a recore 
M95+: LANGUAGE — BASIC. ;his is Snocrest 
Basic, a two-disk set that contains a real Basic inter-
preter with manual Also suits a multi-user system. 
$30. 



FREE SOFTWARE 
SPECIAL SELECTIONS FROM THE PUBLIC DOMAIN (02) 29 2866 

M96: LANGUAGE — LOGO. Ladybug provides a 
popular, turtle-graphics oriented version of this lan-
guage. Suitable for teaching computer concepts to 
kids. 

COMMUNICATION 
M101: COMMUNICATIONS, MODEMS. Two major 
communication programmes — qmodem and kermit. 
Lots of bells and whistles. 
M103/4: BULLETIN BOARD. A New version (14.1A) 
of RBBS, a very popular system for those wanting to 
operate a bulletin board. Well-documented. In com-
piled Basic with source code. Two disk set $30. 
M107: BULLETIN BOARD LISTING. A comprehen-
sive list of Australian Bulletin Boards. Text files are 
available in a variety of disk formats. 
M108: COMMUNICATION — OMODEM ver 2.0E. 
A popular programme for modems. Has installation 
programme. For communicating with bulletin boards. 
An update. 
M109: COMMUNICATION — KERMIT ver 2.28. An 
updated version of this well-known programme for 
communication with bulletin boards and other com-
puters. Has source code. 
M110: FIDO COMMUNICATIONS NETWORK. This 
is a famous Bulletin Board System that links up with 
other bulletin boards. 

BUSINESS/ACCOUNTING 
M121: GENERAL LEDGER ACCOUNTING. A small-
business recording system. Highly regarded. Excel-
lent reports. 
M124: STOCK MARKET ANALYSIS. Special aids to 
help you "think and grow rich". For managing and 
evaluating portfolios and prospects. 
M125: PROJECT/TIME MANAGEMENT. Improving 
organisation and goal accomplishment. Arranges 
information, prompts for action. 
M126: STATISTICAL ANALYSIS: EPISTAT V3. 
More than two dozen related basic programmes for 
analysis-including Chi square, linear regression, 
Fisher, Binomial, Analysis of Variance, Histogram, 
Poisson, Correlation, etc. 
M128+: INTEGRATED SPREADSHEET. A two disk 
set of a comprehensive spreadsheet programme. Has 
Basic and compiled versions with documentation. 
$30 for 2 disks. Includes integrated word processor/ 
spreadsheet/database/graphics. 
M129: 1-2-3 UTILITIES. Highly regarded collection 
of utilities that enhance the operations of Lotus 1-2-3. 
M132+: 1-2-3 WORKSHEETS. Comprehensive spe-
cial set of worksheet, aids and utilities for lotus 1-2-3. 
$80 for 8 disks instead of $120. (Does not include 
M129). 
M133: BUSINESS EMULATION. Examine alterna-
tives for better results in manufacture, marketing, 
advertising, sales, finance, purchasing, labour rela-
tions, personnel, banking, and financial planning. 
M134+: DEBTORS BILLING. A comprehensive sys-
tem for maintaining debtors' records, issuing notices 
and analyses, etc. Two disk set $30. 
M.135+: FARM MANAGEMENT. A useful collection 
of decisicr "rinalysis tools. Includes computations for 
gestation and feeding, harvest and storage strategies, 
firm price ari::iiyses, break-even prices and yields, 
livestc—k 	e.s. budgetting, loan calculation, and 
more. Men JA riven. 

M136: PROJECT MANAGEMENT. For construction. 
Will handle 1000 tasks and does critical path analysis, 
cash flow, bar charts, cost reports, etc, with subcon-
tractors. Menu driven. 
M137: STOCK CHARTING. Keeps track of Stock 
Market movements —highs, lows, volume, moving 
average, etc. Requires Basic. 
M138+: SALESMAN'S FRIEND. Helps you to keep 
track of prospects, leads and memos. Also has a built-
in word processor and sample formats of letters. Two 
disk set with tutorial: $30. 
M139: PROJECT QUOTATION. Prepare quotations 
for projects combining materials, parts, labour, profit 
margins, etc. 

DATABASE MANAGEMENT 
M142+: DBASE 11/111 APPLICATIONS. Extensive 
group of Dbase applications, programme extensions 
and algorithms. Includes cheque programmes, mail 
management, inventory control, budgeting and 
accounting, memo maker, phone index, menu drive, 
typewriter simulation, depreciation, automatic for-
matting, search for duplicate entries, Spanish les-
sons, runtime decoder, graphics and other utilities. 
Set of 5 for $50 instead of $75. 
M143: FAMILY TREE/GENEALOGY. Extensive pro-
grammes in basic for recording, tracing, grouping, 
printing, etc., family relationships. 
M147: DBASE 111 SCREEN/CODE GENERATOR. 
Greatly reduces the amount of programming you 
need to do. Much of the coding is generated to 
include in your own programme. 
M149: FORMS AND REPORTS. A forms generator 
for displaying information contained in data bases. 
Compatible with PC-File also. 
M150+: SUPER NEW DATA BASE MANAGER. File 
Express suits sales/stocks/mailing/personnel/payroll. 
Will calculate, print invoices, labels, etc. Compatible 
with PC-File. Two disk set $30. Very good docu-
mentation. 
M151: MAILING LIST MANAGER. Well-documented 
programmes that allow you to add, edit, sort, and print 
mailing labels for all members or selected groups. 
M152+: R BASE LOOKALIKE. A three disk set of a 
powerful, sophisticated database management pro-
gramme (PC-RIM — Relational Information System 
ver 5). Operates as standalone system in both menu 
and command modes or will drive application pro-
grammes. Has natural language query system. 
Extensive documentation and help files. $45. 

EDUCATION 
M201: EDUCATION. BASIC TUTORIAL. How to 
programme in Basic. Onscreen demonstration and 
explanation.  
M203: MATHS TUTOR. A Basic programme that 
suits primary classes. Has six grades of arithmetic 
training. 
M204: PC-TUTORIAL Learn more about the opera-
tion of your computer, the important commands, etc. 
M205+: SPELLING AND VOCABULARY. Suits high 
school+. Contains 7500 words, but not the most 
common 4000 — the next most commonly used 
words. Compiled, with Basic source code 
included. 4 disk set for $45 instead of $60. 
M206: HISTORY EDUCATION. A Basic educational 
game that teaches history. An adventure approach 
that wins/loses gold, has time warps etc. American 
conditions but questions can be changed. 

SHAREWARE REQUIRED 
FOR INTERNATIONAL 

DISTRIBUTION 
Select Software has offices and extensive marketing 
facilities in Australia, New Zealand, the U.K. and very 
soon in the U.S.A. We are looking for quality Austra-
lian and New Zealand software for distribution locally 
and overseas. 
We promote directly to the end user so your product is 
brought to the attention of hundreds of thousands of 
potential users, as well as being described in our 
catalogue. 
You retain copyright and we collect on your behalf 
contributions made by satisfied users. If you wish we 
can also release your enhanced versions and updates 
to those becoming registered users. 
Naturally we require your permission to copy and 
distribute your programmes and to charge our nor-
mal service fee. Submissions should be original and 
designed to run on the IBM PC and compatibles. 
Adequate documentation is required on the disk. 
A number of software authors who have been suc-
cessful with shareware are earning hundreds of thou-
sands of dollars each year— whilst striking a blow for 
low cost software! 
This is your chance to break into the International 
market at no cost to you. Submissions should be sent 
to our Chief Executive at the address below. 

APPLE II, CPM, MACINTOSH 
COMMODORE 64 

Call or write for free catalogue. 

PUBLIC DOMAIN NEWSLETTER 
For news, reviews, views and how to use public 
domain software subscribe to our bi-monthly newslet-
ter and keep informed on the free programmes that 
help your computer to serve you. Only $15 per annum. 
Includes updates to catalogue. 

ORDERS 
Each disk costs $15 (Macintosh $20). Add 20% Sales 
Tax to cost for disks plus $3 postage and packaging to 
your total order. Orders must be prepaid. 
*The Public Domain Newsletter costs $15 per annum 
and is issued bi-monthly. 
PAYMENT BY MAIL TO: 
Box C343 Clarence St, P0, Sydney NSW 2000. 
TELEPHONE ORDERS: 
Pay by Bankcard, Mastercard or Visa. 
(02) 292866, (02) 293810, (02) 291915. 
OFFICE: 
3 Barrack St Sydney. NSW.  

PLEASE INDICATE THE DISK FORMAT REQUIRED 
WITH AN ALTERNATIVE FORMAT IF POSSIBLE. 

SELECT SOFTWARE 
Mail And Telephone Order Only. 

We cannot guarantee the suitability of public 
domain/user-suppo-ted software for users' needs or 
equipment. 



omtiry
7  love  R 

VPA
p

R 
e
! faHlfiL 

Ann OPIA,P, Ni china,, 401.4 

HHEt;! PROJECTED a! k.IIIAL in H11.3 
HP/111111W; 

PAO, 

COMPATIBILITY— with so much more 
P11046 Plasma screen XT portable 

PHC-1602 5.25" FDD, 512K MEMORY 
PHC-16XT 3.50" FDD 3.50" 20MB HARD DISK 

*6 Kg weight/AC. DC. Car Adaptor 3-way power 
* 640 x 200 dot CRT Er LCD/BACKLIT/GASLIT 
* 512KB memory expandable 1.25MB 

* Infra-red cordless keyboard 
* HIGH SPEED RAM DISK 
* RAM Software 
* Licensed DOS 3.1 

DEALER ENQUIRY WELCOME 
Available from: 
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Micron Computers (Australia) 
75 Irving St., Footscray 3011. Phone (03) 689 6444 
631 Glenhuntly Rd., South Caulfield. Phone (03) 528 6692 
fax (03) 523 8555 
• I B M is a Registered Trademark of International Business Machines. 
Specifications subject to changes without notice. 



LETTERS 

This is your chance to air your views — send your letters 
or contact us via Microtex on Telecom's Viatel, page 666. 

The address to write to us is Australian Personal Computer, 
2nd Floor, 215 Clarence Street, Sydney. 

Cheerful compiler 
Bushcat is proud to announce 
two new software products 
which complement its range 
of computers perfectly. 
For those Real Programmers 

whose bumper stickers read 
'Real Programmers Use 
Fortran', 'Pascal Writers Eat 
Quiche', 'No Loop Too Big', 
'If It Isn't A Goto, It's Not 
Going In' or 'If It's Not On A 
Box Of Stripey Green Paper 
Then It's Not Backed Up' 
and are suffering at the 
hands of their more 
structured friends, we 
present the Bushcat 
Pessimising Compiler for a 
wide range of languages. 
Simply use the pessimising 
compiler in place of the 
usual one and your rival's 
compiled output will be 
bulky, slow and bug-ridden. 
At the monthly progress 
meeting with the boss, you 
will be able to enhance your 
career prospects and cripple 
those of your rivals with 
such obervations as:' But my 
version, using only 34 gotos 
and a bubble-gum sort, gets 
the job done five times 
faster with only six more 
boxes of paper printout'. 
For the domestic user who 

is bored with ever more 
reliable computers and 
operating systems, and has 
fond memories of things 
suddenly stopping (or worse 
still, not stopping but going 
somewhere else instead, 
such as through the video 
RAM or disk drive), we 
present our new operating 
system, DomesDos <ills 99 
per cent of all knol: .r) disks. 
Even backing up tho system 
master is unlikely to be 
successful. One error 
message ('Diddly Squat Near 

Here') covers all 
eventualities. 
Paul Hardy, Bushcat. 

Driving without 
due care and 
attention 
My car can comfortably 
travel at 100kph on local 
roads, even in wet and 
slippery conditions. The next 
time I crash because I am 
driving without 'DC8-A', I 
think I shall sue GM or Ford, 
or whoever: it's obviously 
the comany's fault for selling 
me the car. 
At least that's the logic of a 

blatant piece of journalistic 
sensationalism, the like of 
which I did not expect to see 
in APC. In the November 
1986 issue, David Ahl wrote 
about a user suing Lotus 
because of a fault that he, 
the user, had introduced into 
the model. Ahl seemed to be 
giving tacit support for the 
case with such phrases as 
'faulty software', glitch in the 
software', and 'if software 
doesn't perform in 
accordance with its 
specifications'. 
The instance Ahl uses to 

illustrate what, in essence, 
might be a good talking 
point, is flawed through and 
through. 
True, you may consider I 

have an axe to grind. As a 
Lotus Authorised Consultant, 
I am only too aware that 
larger spreadsheets need 
careful driving. And just as I 
would not expect youngsters 
to pick up a steering wheel 
and venture forth without 
expert tuition, so the average 

Lotus user needs guidance. 
Using the @SUM function 

in a sensible manner is a key 
point on my IT courses, as it 
is on many others. 
Geoff Mosley. 

Could the answer also be 
to use analytical tools like 
Javelin to sort out the 
intricacies? 

Not in the same 
league 
With reference to the 
Compaq DeskPro 386 
Benchtest by Peter Jackson 
in the November 1986 of 
APC, I find his 'comparison' 
— or rather, his reference to 
the Compaq machine as 
being a contender to the 
IBM System/38 — as rather 
mind-warping. 
As I'm a System/38 

programmer, and also quite 
capable of programming and 
using micros (I use them as 
network PCs to the 38), I 
think I can make a 
reasonably unbiased view 
based on his Benchtest. 
The System/38 is not a 

'small minicomputer'. It 
began life as a medium-to-
super minicomputer and has 
now, with the new model 
700, grown into a fully-
fledged mainframe system. 
The 38 has always had 
strong competition from 
below in the form of the 
System/36 and its SSP 
operating system, and from 
above with the IBM 4300s 
running the VM operating 
system. However, it has 
survived, and the 38 is 
arguably one of the most 
powerful business data 

processing machines 
available. 
The 38 operating system 

(CPF — Control Program 
Facility) uses 64-bit address 
resolution — already a 
significant increase in 
memory capacity over the 
DeskPro 386. Internally, 
though, the machine uses a 
48-bit address bus to cut 
down on hardware costs. 
The MI (machine interface) 
transforms the different-
sized addresses, and this is 
not apparent to the user. 
IBM could increase the 
address space to 64 bits at 
the machine level at any 
time without affecting user 
applications. Disk storage is 
14 gigabytes, using the 
highest-capacity disk drives 
currently in production (25 
megabits per square inch). 
However, this is only a 

practical limit, as the 64-bit 
CPF resolution can, 
theoretically, address a great 
deal more. You can have as 
many as 256 local users and 
remote users can extend to 
a theoretical 20,000 but you 
would run out of processor 
and networked resources 
long before that limit was 
reached. CPF is vastly more 
powerful than any micro or 
'super-micro' operating system 
(and Unix if you are a 
supporter of the 38 stable). 
Logical data views over 

physical data files are just 
one of the 38's powerful 
integrated pseudo-relational 
database functions. 
('Integrated' in this case 

means that the machine 
handles most of the database 
functions as opposed to the 
operating system. Security is 
another integrated function). 
I have no doubt that the 

DeskPro 386 is a powerful 
machine, but only as long as 
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MODEM FOR APPLE II & IIE 
NOW IN STOCK WITH FULLY OPERATIONAL FIRMWARE & NEW FEATURES 

SUPPORTS FULL COLOUR VIATEL AND COLOUR VIATEL PRINTING 
ON THE APPLE II GS AND IMAGE WRITER PRINTER. 

* Super intelligent direct connect MODEM/VIATEL terminal for APPLE II, IIE & compatibles fully contained on a single 
card — plugs into slot#2 — does not require separate serial card or software. All software is permanently resident in an 

onboard 128K EPROM. It is hidden in the slot#2 card space, leaving the whole of memory completely free for other 
programs unlike disk based comms software which must occupy the main memory excluding other programs. It is menu 

driven and automatically senses for ProDos or DOS 3.3 operation. Received files are appropriately converted before saving 
and can be used. 

Sending/receiving files is very simple:- 
- Press "ESC" to display menu. 

— Select "(5) END A FILE" option 
— Answer the prompt "FILENAME?:" 

The modem will search the disk for the file, make all the decisions (e.g. binary, basic, textfile, DOS 3.3 or ProDos) and 
transmit it in the correct format. <CR> transmits the file in memory. Similarly to receive a file select "(R) ECEIVE A 

FILE" option. 

* AUTO ANSWER — AUTO DIAL. Senses true dial tone, ring tone, busy tone and acts intelligently, returning status 
messages. Characters can be included in the phone number to set baudrate, pause, "await dialtone" and multiple redial on 

busy. On answer, it selects the incoming baudrate by precision frequency measurement. This is much more reliable than the 
normal autosearch using carrier detect which is often confused by voice and phone tones. A reliable autosearch is a must 

for bulletin board operation. 
* 300 Baud full duplex or 1200/75 and 75/1200 with fast automatic line turnaround. An upgrade kit to add V22 (1200/1200 

baud) and V22 Bis (2400/2400 baud) will be available later. 
*Main menu option "(V)IDEOTEXT" shows the VIATEL menu. It becomes a full graphics VIATEL terminal, automatically 

dialling and transmitting the user ID stored in the battery backed ram. When online, a keypress will immediately save 
pictures to memory. These can be reviewed later and selectively saved to disk or printed (requires a graphics printer card). 

Pictures can be loaded from disk and printed out. The modem can act as a videotext host and can be programmed to act on 
frame information. e.g. — use the clock to ring "MONEYWATCH" hurly and dial you at the office if your shares move 

outside a given range. 
* TELESOFTWARE DOWNLOAD facility to purchase programs over VIATEL from suppliers such as MICROTEX 666 

and TANGO. 
* A full wordprocessor in EPROM for pre-composition of text before transmission. It can also be used to edit or print 

received files as well as for general wordprocessing. 
* Onboard battery backed calendar clock can time and initiate calls or keep an activity log. ProDos uses it to time and date 

disk files and it is accessible from Basic. 
* 21(x8 battery powered CMOS RAM stores default parameters, phone numbers, ID, password, logon strings, search codes 
and setup parameters (e.g. baud rate, parity, printer ON) for each number, allowing single keystroke call establishment to 
specific areas of complex databases. Main menu option "(T)ELELIST" displays the list of 23 names and one is selected. 

* Incorporates XON/XOFF and CHRISTENSEN error correcting protocol. Textfiles are not so fussy but error correction is 
a must when transferring program files. A debug function can display normally invisible control characters sent by the host. 
* Can output directly to printer even when online at 1200 Baud — a fast printer is not required as the printer is spooled out 
of the receive buffer. A "FILTER" function is available to remove screen control characters from textfiles (these can drive a 

printer crazy). Special scroll routines print to 80 column screen and printer at 1200 Baud without any lost characters. 
* Unique "PHANTOM MODEM MODE" function allows the modem to be permanently connected with the normal phone. 

When answering, if it doesn't immediately detect a calling modern it generates ringing tone back to the calling party and 
sounds the APPLE bell, giving you 60 ..f.,;onds to answer the phone. 

• If you have previously purchased this modem and have not yet received an updated EPROM VERSION V2.I8 and a manual. contact AUTOMATIC ICE CO. — there is no charge for these.  

AUTOMATIC ICE COMPANY 
Mastercard & Bankcard 

10 SMITH STREET, CHARLESTOWN, 2290. 
PHONE (049) 63 3188 — (049) 63 1386 	 Price $299 (incl S/7) 
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FULLY IBM PC/XT COMPATIBLE 
GREEN OR AMBER TTL MONITOR 

HIGH 
RESOLUTION 
(1,000 Lines) 

$259 
TAX INCLUDED 

UNI -X Pty Ltd 
16-20 Edmondstone St., 
NEWMARKET QLD 4051 
Phone (07) 356 7866 Fax (07) 356 8086 
*IBM, PC, XT are registered trademarks of 
International Business Machines Corp. 

it is viewed in the right 
context — as a super micro. 
Warren Allen. 

Intelligent 
implications 
David Levy's arguments in 
'Literary Choice' (APC, 
January) have implications 
which he may not have 
considered. 
One useful rule in estimating 

the intelligence required to 
perform any action is that 
one should never assume 
that an action is the result of 
a higher function of 
intelligence if it could equally 
well be the result of a lower 
function. In the case of Ms 
Chisman's program, the 
function performed is the 
random selection of preset 
words and phrases in fifteen 
categories — this is a very 
low function of intelligence. 
One could build a machine 
containing fifteen faceted 
wheels, with words or 
phrases in the appropriate 
category printed on each 
facet, and have the machine 
spin the wheels. This would 
perform the same function, 
but I would not on those 
grounds argue that a 
glorified fruit machine was 
intelligent. 
The fact that the end 

product of one process is 
not readily distinguishable 
from the end product of 
another process does not 
mean that one can directly 
equate the two processes in 
terms of skill or intelligence. 
One could write a program 
which enabled people to 
write programs, simply by 
presenting them at each 
stage with a series of 
alternative instructions which 
they could type in, any of 
which would be correct. The 
results would be 
indistinguishable from 
computer programs created 
by a programmer, but one 
would not argue that anyone 
playing this game was ipso 
facto a computer 
programmer. 

These programs, considered 
as intelligence tests, 
effectively consist of a 
multiple-choice test in which 
every answer is correct. The 
end result, a mark of 100 
per cent, is indistinguishable 
from a mark of 100 per cent 
awarded in an examination 
in which it is possible to get 
the answers wrong. The 
functions of intelligence 
required to attain those 
results differ. 
If Mr Levy really regards 

'intelligence' as an 
assessment of product 
rather than process, then, as 
he asked Mr Goodwin, what 
value does he put on 
intelligence? 
Stephen Airey. 

As long as they don't invent 
low-intelligence machines 
to edit magazines, we'll be 
happy. (Whaddya mean, you 
thought they had already?) 

IBM's intentions 
I refer to Mr Baccanello's 
recent article 'Spinning the 
Token Ring'. This otherwise 
clear and informative article 
was somewhat misleading 
about the software support. 
IBM has not made the 

Token Ring dependent upon 
Netbios. Netbios is merely 
there for migration of PC Net 
software, such as that used 
between a PC 3270 
Workstation and a PC 3270 
Gateway. 
It is clear that IBM regards 

the Adapter Support Interface 
(ASI) as the way forward, 
not Netbios. APPC-APPC 
communication (PU.T2.1) 
uses ASI. APPC-3725 
(PU.T2.0) over TR will use 
ASI. 
PC 3270 V3 will be able to 

communicate with the 3725 
over TR using ASI. In short, 
none of the IBM software 
products which are 
specifically for Token Ring 
use Netbios. 
As observed in the article, 

Netbios is not suitable for 
internetworking and has no 
hook-up to SNA. ASI, in 
contrast, has clearly been  

developed with both of 
these requirements in mind. 
It follows that customers 

who are new to LAN should 
be more interested in the 
performance of APPC PU 
T2.1 for inter-PC 
communication than that of 
PC Network. 
Derek Bolton 

SDI 
war rages 
After reading the December 
edition of APC, I believe that 
a reply is in order to R 
Roper's comments concerning 
my letter published in 
October APC. Unlike Mr 
Roper, I distinguish between 
valid comment and blatant 
propaganda. Guy Kewney's 
remarks were propaganda 
because he failed to provide 
any sort of evidence, rational 
argument or any quotations 
from more knowledgeable  

people such as R Roper's 
quotation of Theodore H 
Nelson. Had Guy Kewney 
done so then he would not 
have been subject to 
criticism. It is most 
unfortunate, however, that 
the quotation of Theodore H 
Nelson failed to provide 
evidence that 'all those 
computer programs have to 
work perfectly the first time'. 
Upon thinking about the 
matter, I have come to the 
conclusion that they can be 
tested as often as necessary. 
My logic is as follows: 
In order for the SDI project 

to successfully defend (say) 
the USA it would be 
essential for it to be able to 
detect and destroy all 
missiles launched from 
Soviet territory, all territory 
held by Soviet allies, and all 
Soviet or Soviet-allied planes 
and ships in neutral territory 
(say North Korean ships and 
planes in the Pacific Ocean). 
Assuming that the detection 

and destruction of missiles 
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WE COUNTED ON IBM 
EXPERIENCE TO BUILD OUR AT 
We Wanted * More Reliability 

* More Compatibility 
-A- And More Sheer Horsepower 

Than There Had Been Before 

WE GOT IT . . . 
THE STARCARD-286 

Technical Specifications 
* 80286 Processor Engine (6 or 10 Mhz) 
* 8 Expansion Slots (6 AT 12 PC) 
* 44 Megabyte Voice Coil Hard Disk (28 m/sec) 
* EGA Video Output Standard 
* 12 Month Warranty 

The Chief Engineer Of The StarCard-286 
Is An Ex-IBMer Who Learnt 
His Trade From A Career 
Working With The Best 

In The Business 
CALL FOR A TEST DRIVE OF ONE OF THE FEW TRU LY 

AUSTRALIAN DESIGNED HIGH PERFORMANCE AT'S 
Our Dealers and Value Added Resellers can provide you with the high quality local support you 
deserve. Plus, the Engineering Team, who designed the AT Motherboard, EGA Card and as-
sembled and tested the finished product, are here in Australia. 

WE DO NOT SELL DIRECT, SO PLEASE CALL FOR YOUR NEAREST STARCARD DEALER 

STARCARD AUSTRALIA PTY. LTD. 
617 Harris St., Ultimo 2007 

Phone (02) 281 1911 or 281 1882 Fax (02) 251 3840 
(Inquiries from Dealers and Value-Added Resellers for the StarCard 286 and XT are always 

welcome. We can arrange financing for stock. We refer leads). 
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ENHANCED 
GRAPHICS 

ADAPTER 
UN-162913 
ENHANCED GRAPHICS ADAPTER 
• IBM' Enhanced Graphics Adapter (EGA) 
• IBM' Color Graphics 

Adapter (CGA) 
• IBM' Monochrome Display 

Adapter (MDA) 
• Supports Light Pen 
• Supports Monochrome 8 

Color Modes 
• 640x350 Monochrome. 

720x348 Monochrome 
640x350 more than 
64 colors 
640x200 more than 
16 colors 

• Supports 256K bytes 
of memory on board. 

$499 
TAX INCLUDED 

U N 1-X Pty Ltd 
16-20 Edmondstone St., 
NEWMARKET QLD 4051 
Phone (07) 356 7866 Fax (07) 356 8086 
'IBM. PC. XT are registered trademarks of 
International Business Machines Corp. 

launched from Soviet or 
Soviet-allied territory is 
comparitively easy (radar 
units mounted on satellites, 
say, would detect them), 
then the problem could lie 
with detecting and destroying 
missiles launched from 
neutral territory. In order to 
do this, it would be 
necessary to detect the 
missile (using radar, say) 
and then examine its 
trajectory (or, perhaps, its 
radar signature if Soviet 
missiles have different 
signatures to Western ones) 
to determine whether or not 
the missile represented a 
threat to the USA (it could 
be a missile launched from 
an American B52 or 81 
bomber aimed at Moscow). 
Or, all Western missile 
launchers could be 
electronically linked to a 
central computer, thus 
whenever a missile was 
fired from a US or allied 
launcher, the central 
computer would know 
about it so the SDI would 
have to shoot down all 
missiles whose launch had 
not been recorded. 
Thus, in order to test the 

SDI, all that would be 
necessary is for the USA to 
launch unarmed missiles at 
itself. The SDI can practise 
on dummy missiles launched 
from neutral territory or 
from countries whose borders 
are close to those of the 
Soviets or their allies, such 
as West Germany,l-urkey, 
etc. The tests can be made 
as complex as necessary to 
simulate a real-life 'situation. 
Countries like West Germany 
and Turkey could be given a 
'Temporary Enemy Status' 
for about half an hour or so 
during the duration of the 
tests. 
Needless to say, it would 

be important for the SDI to 
distinguish between non-
nuclear missiles (such as 
satellite orbiters) and nuclear 
missiles. Also, I have made 
no attempt to try to prove 
that the technology needed 
for the SDI is currently 
feasible, I have merely tried 
to establish that it is not 
essential for the SDI to have 
to work first time. Obviously  

the system is going to be 
enormously costly, time 
consuming and complex. It 
will take decades to develop 
and probably decades to 
test, and it will use trillions 
of dollars which could 
probably be spent in more 
worthwhile areas. The 
benefits flowing from the 
research and development 
may be of little significance 
to humanity, unless, of 
course, it works. 
Furthermore, I never implied' 

in any, shape or form that 
any of APC's journalists 
were 'Greenie-Commoes'. I 
did say: 'I can only assume 
that your magazine is 
becoming a repository of 
anti-nuclear (and anti SDI) 
propaganda. I do not object 
to your being against these 
issues, but it is not 
satisfactory to propagate 
ideas...'  
One does not have to be a 

'Greenie-Commoe' to be 
against both nuclear missiles 
and the SDI. Similarly, even 
'Greenie-Commoes' should 
respect the fact that 
intelligent, rational comments 
should be expected from 
journalists, regardless of 
whether or not the 'Greenie-
Commoes' agree with the 
point of view being expressed. 
R Roper agrees with 
Kewney's comments, but he 
fails to notice that Kewney 
provides no evidence, nor 
does he quote any 'experts'. 
If he did, then R Roper 
would not have needed to. 
Also, with reference to the 

Editor's comment to my 
letter in the October issue, 
he may be interested to 
know that 'The Jacaranda 
Atlas' (Jacaranda Press, 
reprinted 1975), adopts, 
whenever possible, the 
suggestions of the 
Permanent Committee of 
Geographical Names 
(London) and the Board of 
Geographical Names (USA). 
Needless to say, 'The 
Jacaranda Atlas' was the 
source upon which I based 
my comment. However, if 
David Taylor looked up the 
word in the dictionary 
before the article was 
published then he did do 
research, and is to be  

commended for it. 
Perhaps APC could welcome 

further correspondence on 
the issue of the SDI from its 
readers. That is, rational, 
logical comment, not the 
emotional hype Kewney likes 
to throw at us. 
David Bourke 

DOS errata 
I waited, with interest, for 
the December 1986 issue of 
APC to see whether the 
most obvious error in the 
assembler program presented 
by Ian Davies in the article 
of 'MS-DOS programming' 
would be corrected. I was 
amazed to find that, in a 
high quality magazine, such 
as APC, no correction was 
mentioned. 
So here's the problem: the 

resident clock program (on  

page 151, November, APC) 
at address 0184 is testing 
bit 3 of the monitors status 
register which corresponds 
to the vertical retrace being 
active and NOT the horizontal 
retrace as implied in the 
program. The program 
'appears' to work amazingly 
enough but careful analysis 
will reveal its flaws. One, 
since only the active state of 
the vertical retrace is being 
tested, it may catch the end 
of the retrace interval and 
hence update video memory 
after the retrace. And two, 
since vertical retrace occurs 
once every 1 6ms, a lengthy 
delay may occur before 
exiting the resident clock 
routine. This wastes a great 
deal of processor time! 
A quick glance at the Bios 

listing in the Technical 
Reference manual will show 
that the following is the best 
way to update video memory: 

mov 	as, ax 	 forget b/w teat! 
old 

Colour: 
mov 	dx, 3dah 
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SPECIAL 	20MB Everex Internal Kit 1495 PC WORLD PLUS TAX 

PERICOMP INTRODUCE THE LATEST 
MICROPOLIS DI & SCSI HARD DISK DRIVES 

TO COMPLEMENT THE ST506 RANGE 
• High Capacity • Voice Coil • 23 M/S Average Access Time 
and 30,000 Hours MTBF. 
1350 SERIES 	 1370 SERIES 
ESDI Drives available in unformatted With SCSI Embedded Controllers 
capacities of 85M B to 170M B. 	available in unformatted capacities 

of 85MB and 170MB. 
Host Adaptors also available for PC XT/AT to ES DI and for PC XT/AT to 
SCSI. Also available 1320 Series ST506 in Capacities 42MB to 85M B — 
28 M/S Voice Coil. 

SPECIAL 	Just Released —44MB Formatted ST506 Drive 
with 30 M/S Average Access Time Voice Coil and PC WORLD 	30,000 MTBF. 

OFFER 	TRADE ENQUIRIES INVITED— DEALER DISCOUNTS! 
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PLUS TAX 

BACK UP 5MB PER MINUTE. 
With Everex Streaming Tapes and Software that really works with 

DOS, CPM, UNIX, XENIX, NOVELL BOSS and other Software Operating Systems. 

20MB and 60MB Streaming Tape `Everex' 
Kit consists of: Driver Unit, Plug In PC Controller Card, Cabling, Instruction Manual & 

User Guide, Software & Utilities and 20MB/60MB Cartridge. 
• Half Height, Low Power Consumption. 
• Fast Back-Up— Up to 5MB Per Minute. 

FINERY 	
• Back-Up Options Image of File by File 

TE 	 From PC Restore to AT. 
• Handy Status Information Given 

During Operation. 
• Maximum Data Transfer Speed Achieved 

• Append Changed Files to Previous Back-Up. 	IMMEDIATE DELIVERY By Profile of Hard Disk & System. 

Also available as external unit with power supply. 
• 

OFFER 	TRADE ENQUIRIES INVITED— DEALER DISCOUNTS! 
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LETTERS 

performed by the processor 
when an interrupt occurs. 
Hence the instructions Pushf 
and Popf may be removed 
from the program. 
For those readers who are 

just venturing into assembler 
programming may I simply 
emphasise that care is 
necessary and that the 
Technical Reference manual 
can greatly assist them in 
starting out. Good luck, and 
let's hope that many more 
interesting assembler 
programs will appear in the 
APC magazine. 
Peter King 
ProCon Software 
Melbourne 

It's always nice to find that 
someone has read an 
article, and even nicer to 
find that the subject matter 
is sufficiently 'on-target' that 
there are people who know 
all about it. 
There are many ways in 

which to deal with flicker 
suppression on CGA 

compatible adaptors, with 
Mr King's technique being 
just one of them. Indeed, 
the subject itself is probably 
worthy of an entire article. 
Readers who are concerned 

about the 'flaw' Mr King has 
discovered, may like to 
incorporate his suggested 
modification. 
Mr King is, of course, 

absolutely correct in that 
the processor automatically 
saves the flags upon an 
interrupt. Readers who wish 
to reclaim the two bytes 
wasted by this, and reap the 
$0.00056 saving, should 
contact Mr King at ProCon 
Software. 
Ian Davies 

END 

Haiti: 	in 	al,dx 	get status 
test 
	

a1,1 
	

is it low 
jnz 
	

Haiti 
	

wait until it is 
cli 
	

no more interrupts 

Wai t2: 
	

in 	al, dx 	get status 
test 
	

a1,1 
	

is it high 
jz 
	

Wai t2 
	

wait until it is 
movsw 	move char/attr 
sti 
	

interrupts back on 
loop 
	

Haiti 	until finished 
Endhere: 

pops <di, si, ds, es, dx, cx, bx, ex> 

Colour: 

mov 
c 1 d 
cmp 
j ne 
rep 
i mp 

mo v 

es, ax 

ax, Ob000h 
Colour 
movsw 
short Endhere 

dx, 3dah 

You should note that there 
is really no need to test for 
the colour screen, however 
one could incorporate it 
with: 

One final point, which I feel 
is misleading, is that the 
saving of the flag register is 
unncessary on the 8086/88 
as this is automatically 

$1580 inc 

• 640KB RAM 
	

(4.77/8 MHz Switchable) 
• 2 x 360KB National Floppy Disk Drive 
• Multi I/O Card with parallel, serial, game port 
• Real time clock calendar 
• Color Graphic Card 
• 165W Power Supply 
• AT look-alike or optional enhanced keyboard 
• Hard disk system from $1980 inc 
• Optional AT case 

80286 PC/AT 
(6/10MHz Switchable) 

BUY DIRECT FROM IMPORTER AND SAVE $$$ + 1 YEAR WARRANTY 
DEAL WITH COMPUTER PROFESSIONALS AND GET BEST 

TECHNICAL SUPPORT 
8088 TURBO XT 

• 1MB RAM on board 	• 1.2 MB Floppy Disk 
• 20 MB Hard Disk 

$3999 inc Service 	 Other add-on card 
Fixed Price Service for IBM PC 

$70 
• Western Digital Hard Disk/Floppy Disk Controller and Compatibles 	 APPLE II and Compatible $70 
• ParalleVSerial Card/Game Card Mother Board (XT) 	$90 	All parts included 
• Monochrome/Color Graphic Card Hard Disk Controller 	$75 
• Clock Calendar Floppy Disk Controller 	$45 
• Hardware Reset Switch On-site maintenance contract also available 
• 200W Power Supply * Printers/Monitors please call 
• Can run Xenix, Multilink, and all popular software 

EFFICIENT COMPUTER SERVICES PTY. LTD. 
4th Floor, Hong Kong Bank Building, 724-728 George Street. 

Tel: (02) 281 1255, 281 1256. Fax: (02) 211 3058 

EXPRESS 
Station 	 CI,  

	

Supervisor/Teacher  	

Mrei 

	I 	I 
	7:  	 Sliarod Prlatary 

	  Expandable to 63 Work Stations .  	(Optlawd) 

User/Student Stations, 

TEN-NET, a true file serves, allows you to interconnect all your 
IBM PC/XT/AT or compatible with a half-size interface card and a 
set of network software. With the professional support from 
ECS, TEN-NET will be the best solution for OFFICE 
AUTOMATION or ELECTRONIC CLASSROOM. 
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This month's selection of games finds Stephen Applebaum transported 
back in time to ancient Apshai and medieval England. 

Thinking of England 
TITLE: Defender Of The Crown 
COMPUTER: Commodore Amiga 
SUPPLIER: Imagineering 
PRICE $89.95 
When King Richard was brutally murdered 
in 1149, his killer must have foreseen 
the evil seeds he sowed. With one fatal 
cut of his sword, he not only spilled the 
lifeblood of a man, but sealed the fate of 
thousands of others. 
At the time, King Richard was the only 

thing keeping England from being rava-
ged by civil war. The Normans and the 
Saxons had, for years, been looking for 
an excuse to meet on the battlefield. 
With Richard out of the way, there was 
nothing to keep them apart any longer. 
As the news of Richard's dreadful death 

spread throughout the shires, people 
began to speculate over who had killed 
him. Most puzzling of all was the disap-
pearance of his crown. Obviously, who-
ever had dealt Richard the fatal blow had 
also made off with the royal headgear. 
But why? 
While people spoke of vengeance, six 

great lords — three Norman and three 
Saxon — prepared themselves for battle, 
building armies out of liege-men and 
their subordinates. 
One of the lords, a Saxon, rode out to 

Sherwood Forest from his castle in the 
north; and there, finding the rebel hero 
Robin Hood, asked him to pledge his 
loyalty in the fight for the throne. Robin 
gave him his word gladly, swearing that 

he and his men would fight by the lord's 
side when called upon to do so. 
Now, put yourself in this lord's position. 

In front of him is the glittering prize —
the throne of England. But between him 
and his goal stand three Norman lords: 
men endowed with the fighting spirit 
and tactical acumen of William the 
Conqueror. If you were this lord, what 
dark thoughts would run through your 
mind as you rode back to your castle and, 
possibly death? 
Such is the position you find yourself in 

at the beginning of Defender of the 
Crown, Mindscape's visually stunning 
epic of medieval warfare in which you, 
the player, take the role of the Saxon lord 
whose singular plight I have just 
described. 
The lord whose persona you adopt is 

chosen from four characters, each of 
whom is versed in the skills of leadership, 
swordplay and jousting, albeit to different 
proficiency levels. Of the four, a man 
called Geoffrey Longsword is the best 
choice when playing for the first time, 
because he is the most accomplished 
swordsman of the group. (Why this is 
such a desirable trait will become clear 
later). 
The outbreak of civil war finds you in 

your castle, brooding over a map with 
your advisors. There are two maps in 
Defender of the Crown, but the most 
important one is shaded to indicate the 
proportion of land — or rather the 
number of shires — owned by each lord. 
It also provides invaluable information 
such as the pecuniary worth of each 
shire, the number of vassals living there, 

and how strong a specific region's army 
is; information which, were it not at 
hand, could mean your sending an army 
into a situation where it had no chance of 
survival. 
In the early stages of war, the shires 

bordering your own are free from the 
jurisdiction of an overlord and can be 
easily taken. When this land has been 
secured, the only way to strengthen your 
claim to the throne is to assemble a 
campaign army and move further afield. 
A campaign army consists of foot-soldiers, 
who require only low wages and are 
relatively dispensable; knights, who al-
though they are much more expensive, 
make an excellent vanguard; and one or 
two catapults. 
Financing a campaign army is very 

costly and can empty your coffers quickly, 
but don't forget that this is the age of 
feudalism. The greater the number of 
shires overseen by you, the wealthier 
you'll be when the monthly taxes come 
in. 
When you do send your campaign army 

into an occupied region, the computer 
presents you with a chart showing the 
number of men in both armies, and 
offers you the choice of attacking fero-
ciously, standing your ground or fleeing. 
However, such skirmishes seriously 
deplete an army and hence your financial 
resources. 
Apart from land, though, another way of 

acquiring money is to raid the coffers of 
another lord. Raids are where a good 
swordsman really shines. They are always 
carried out at night and invariably meet 
with resistance from castle guards, which 
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is why a lord who lets his sword sleep in 
his hand will not last long enough to reap 
the rewards of these nocturnal forays. 
Swordfighting, as far as the player is 

concerned, is a simple matter of moving 
the mouse towards your character's 
attacker, while at the same time pressing 
and depressing the button. Together, 
these actions cause your man to walk 
and thrust with his sword simultaneously. 
Sound effects add to the realism of this 
scene, as they do to many of the combat 
situations. 
And it isn't always money that beckons. 

The cry of a Saxon maiden held hostage 
by a Norman lord holds promise of a far 
more precious prize than mere riches 
(Barbara Cartland, eat your heart out). 
Should you manage to evade the castle 
guards and enter the maiden's chamber, 
you will be rewarded with one of the 
game's most impressive, and ever so 
slightly risque, sequences. 
Rescuing a Saxon lady gains you a wife,  

which in turn raises your morale to 
greater heights, spurring you on to even 
more daring deeds. 
As the war winds its fatal course, your 

coffers grow fatter and the poor ever 
poorer. Wealth gained on the battlefield 
can be used to build forts to defend your 
newly acquired estates, or even to finance 
a joust. 
The tournament is the high spot of 

Defender of the Crown. It opens with 
trumpeters heralding the arrival of the 
competitors, before switching to a display 
that simulates a jouster astride his horse. 
Your aim is to overcome the movement 
of the horse, so that you can hold your 
lance still long enough to strike your 
opponent's shield with its tip. 
Desporting yourself on the fields at 

Ashby-de-la-Zouche might, if you're 
lucky, win you land, but won't earn you 
the throne. To do that, you have to lay 
siege to each of the three Norman castles 
in the south of England. 

To capture a castle, you first have to 
breach its walls by means of a catapult. 
The siege screen is a beautiful depiction 
of an army encamped outside the walls 
of a great castle. In the forefront of the 
picture is the catapult, as seen from the 
rear. Using the mouse, the arm of the 
contraption can be pulled back and then 
released, hurling a boulder at the castle 
ramparts. If your aim is good, the boulder 
will knock a hole in the wall. This 
continues until your supply of boulders 
has been depleted, when you should 
have created a big enough hole for your 
men to climb through. When all the 
Norman castles have been taken in this 
way, you can exercise your right to the 
throne. 
Defender of the Crown is one of those 

rare games that counter-balances a rare, 
aesthetic quality with good gameplay —
very few games succeed on both levels. 

The punishment of 
luxury 
TITLE: Temple of Apshai Trilogy 
COMPUTER: Commodore Amiga 
SUPPLIER: ECP 
PRICE: $59.95 
Far away, in a sequestered corner of the 
world, there is an ancient door embedded 
in the rockface of a steep, towering 
mountain. No-one knows what secrets it 
conceals behind its awesome aspect, for 
those who have stepped into the darkness 
beyond have never returned to tell what 
they have found there. Some say it's the 
gateway to Hell; others say it's the 
entrance to the Temple of Apshai. 
Legend has it that in an age long 

forgotten, before the great flood even, 
there lived a race of people called 
Gebites. They were nature's own children, 
and daily gave thanks to the God of the 
Earth. The Gebites lived in peace for 
many centuries, until, dissatisfied with 
the fruits of their existence, a small group 

renounced the Gebite God for Apshai, 
the Insect God. These rebels were bani-
shed to the world without. 
Even in the depths of their despair, the 

Apshaians never forsook their Insect 
God, whom they believed would lead 
them to a new and better life. And, sure 
enough, following days of prayer and 
meditation, the Apshaian priests were 
guided to a subterranean world where 
weird fauna and flora flourished in the 
darkness. 
There the Apshaians lived, prospered 

and grew strong. Eventually even the 
Gebites came to respect them, receiving 
incense and gems from them yearly. 
Greedily reaping the rewards of the 
Apshaian's success, the Gebites forgot 
that they had once exiled these people 
for practising rites tantamount to witch-
craft. Little did they know, then, that the 
gifts they received with open arms were 
artifices calculated to bring about their 
doom. 
Insect plagues scourged the Gebites, 

who prayed to the God of the Earth to 
deliver them from the devilish conditions 
which had befallen them. After days of 
suffering, the God replied with an earth- 
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quake which, knowing no boundaries, 
destroyed the Gebite village and the 
Apshaian homestead. 
Years later, a Gebite priest foolhardily 

ordered the excavation of the Temple of 
Apshai as a means of recovering the vast 
quantities of gold and gems buried there. 
Teams of engineers were sent down into 
the shadowy caverns, once home to a 
great people. Many of these engineers 
failed to emerge, lost in the prevailing 
darkness. 
Realising the terrible mistake they had 

made, the Gebites set about sealing up 
the opening in the mountain, leaving it as 
a monument to the Apshaians and a 
reminder of the omnipotence of their 
own Earth God. 
Now, only intrepid adventurers hungry 

for wealth dare step through the door 
into the darkness. Those who enter this 
great portal do so at their own risk, and in 
the knowledge that they may never again 
see the light. Such is the danger. Will you 
accept the challenge? 
Acceptance of the enterprise summons 

forth the Innkeeper who, being more 
than mortal, holds the key to creation. 
Through him, adventurers 'build' charac- 
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ters who they think embody all the 
physical attributes necessary to succeed 
in the quest for riches. 
With the Innkeeper's help, a player can 

alter a character's strength, constitution, 
dexterity, intelligence, intuition and ego. 
A character so prepared must then be 
equipped with items purchased from the 
Innkeeper's store. Fledgling adventurers 
are poor fellows and are only able to buy 
the barest minimum, such as light armour, 
a dagger and a shield. 
Being a pauper might make you immune 

to a beggar's pleas, but it won't save you 
from the jaws of death. Adventurers 
must choose the few items they buy 
wisely, because entering the Temple of 
Apshai unprepared will result in the 
adventure being ended very swiftly. 
Finally, it's time to say goodbye to the 

world of light and enter the fetid depths 
of the cavernous underworld. Here, the 
adventurer follows his/her character 
around a vast, winding maze, like a 
guardian angel. 
Within the confines of this strange 

world live legions of voracious creatures, 
ready to attack at the merest glimpse of 
an intruder. Strewn about the muddy 
ground are dried bones — the last 
remains of monsters' victims and a sad 
reminder of those who have gone 
before. 
Evil lurks in every niche of the Temple, 

but not everyone there is out for an 
adventurer's blood. Some merely want 
gold, and although they won't kill straight 
away for it, most will certainly threaten 
to. 
Take Olias the Dwarf, for example. This 

irascible little character will rob an adven-
turer of everything. Lowenthal the Wizard, 
on the other hand, will only steal magical 
items. And then there's Bendic, the 
wandering priest. He's the kindest charac-
ter of them all, promising resurrection if 
he ever finds his way out of the labyrinth, 
in return for a small donation to his sect 
(of course). 
The Temple of Apshai is difficult, but is 

merely a taster for the horrors to come in 
parts two and three. Those adventurers 
who get out of the Temple alive, must 
then investigate the Upper Reaches of 
Apshai. Then, just when you think you 
can hang up your sword, the secret of the 
Curse of Ra must be discovered, so 
lifting the veil of evil that hangs over 
Apshai. Only then can you return to your 
home. 	 END 
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Even if you're "not your typical engineer" but 
have something to say to the electronics 
industry, the IREECON '87 Conference and 
Exhibition cooling up in September '87 is an 
ideal opportunity. 

Contact us for information on submitting a paper. 

THE IREE AUSTRALIA, Commercial Unit 3, Edgecliff Court, 2 New McLean Street Edgecliff NSW 2027. 
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TURN YOUR MILD MANNERED 
PC INTO A SUPER 
PERFORMER 
WITH THESE 
NEW PRODUCTS 

FROM HELP ON TAP 
SUPER PROCESSOR: —
Upgrade your PC to 3.1 times its 
normal speed for less than $60 
with our CPU upgrade. Complete 
with installation instructions. 

SPEEDCARD: — Bring the 
power of an AT to your mild 
mannered PC with our plug in 
upgrade card. Nortons rate this 
card at 7.6 times the speed of a 
PC. 

VCACHE: — Supercharge 
your Hard disk! Vcache drives 
your hard and floppy disks by 3 
times normal speed and higher. 
In many cases performance 
approaches that of a RAM disk. 
1000/o compatible. 

VFEATURE DELUXE: —
Beat the DOS 33meg limit! Al lows 
500 megs in a single drive letter. 
Allows drives to be combined 
together or split into as many  

as 24 24 logical drives. Provides 
unbreakable security features, 
low and high level formatting, 
badtrack mapping and user 
selectable cluster sizes for 
optimising performance. 

FIXT/S: —An unbreakable 
security system which totally 
stops booting of the computer. 
The password is modified by 
means of a "key" diskette, 
uniquely locked to the last  

assigned password. FIXT/S Also 
provides booting for your non 
bootable hard disk. 

DUB 14: — Configure your 
AT for many of the non standard 
drives that are available. DUB 14 
potentially increases capacity of 
your existing hard disk. 

Call the HOT LINE 

02 - 502 2860 
YOU'LL BELIEVE A COMPUTER CAN FLY! 

HELP ON TA 
Dealer enquiries welcome. 

p 496 FOREST RD., BEXLEY. N.S.W. 
P.O. BOX 361, BEXLEY. N.S.W. 2207 
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CENTREPOINT 

SYDNEY 17-20 MARCH 1987 

PREVIEW 

PC '87 
It appears there will be more machines launched at this year's show 

than at any other PC show ever held in this country. Kester Cranswick 
elaborates on the rumours. 

THE EIGHTH AUSTRALIAN 

P ER S 0 N A L 
	

COMPU T E R 
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It's on again, the Australian 
Personal Computer Show. 
This time it is number eight, 
and on in Sydney from 1 7-
20th March, a Tuesday 
through Friday. We'll be 
there, and you'll be there too 
if you want to keep abreast 
of latest developments in the 
personal computer industry. 
Over 70 exhibitors will be 

taking part. All the big 
names, plus many small 
ones, will be showing their 
hard and soft wares, 
tempting you to shell out for 
the newest, bestest and 
fastest gear around. 
No PC show would be 

complete without a range of 
new PCs, and the main 
interest this year will be on 
the new PC compatibles 
with low, low price tags. 
Archives Computers will be 

demonstrating a budget PC 
workstation. At under 
$1,500, the Santa Clara PC 
Terminal is a diskless IBM 
compatible PC with 256k of 
memory, expandable to 
640k, two expansion slots, 
keyboard, monitor, boot 
ROM and a LAN interface 
card. Designed for 
networking, it looks to be 
remarkable value for money. 
Commodore is rumoured to 

be showing its sub-$1,000 
PC, with that price including 
a monitor. Eastern Micro 
Electronics is also hoping to 
have secured the distribution 
rights to the $1,500 
Hyundai Blue Chip, a PC that 
is sold throLigh supermarkets 
in the US and is as hot as a 
branding iron. Watch out 
Amstrad. 

A new Tandy PC may pose 
a threat too. The Tandy 
1000EX is a base level PC 
with the keyboard and cpu 
integrated into one unit. Pay 
$1,500, plug in a monitor 
and away you go. The 
1000EX has a dual speed 
cpu, three expansion slots, 
256k RAM, expandable to 
640k, 90 keys and a single 
360k disk drive. 
Also in the 1000 ranges is 

the 1000SX. For $2,300 
you get a conventional PC- 

compatible with 384k RAM, 
five expansion slots, twin 
disk drives and a colour 
card. 
Further up the Tandy 

spectrum are two new 3000 
models, the 3000HD and 
the 3000HL. The 3000HL 
costs $4,000 and is a PC/ 
XT compatible designed for 
networking. It has a dual 
speed 80286 processor, 
512k RAM, a single disk 
drive and an optional 
1.2Mbyte floppy. The 

3000HD runs the multi-
tasking Xenix operating 
system, has an internal 
20Mbyte hard disk and a 
single 1.2Mbyte floppy. It 
costs $9,000. 
There will be new PC 

compatibles aplenty. Osborne 
has a new range of AT 
compatibles and Archives 
has a 286 micro from Arc, 
called The World. Vision 
Computer Corporation will 
have such a machine on 
show, the Vision 80386, 
using the powerful Intel 
80386 processor. 
Mobex, the Australian Atari 

distributor, has four new 
products for release at the 
show. Most attention will go 
to the new Atari PC. In the 
US, it has a dual speed 
8088 cpu, 512k RAM 
expandable to 640k, 256k 
dedicated display RAM, a 
single 360k disk drive, EGA, 
CGA, Hercules and mono 
display capability, parallel 
and serial ports, a mouse 
and Gem. It is expected to 
be very cheap too. 
Also launched by Atari is 

the Mega ST, in 1 Mbyte, 
2Mbyte and 4Mbyte 
configurations. It has a 
separate keyboard, a real 
time clock, and can take 
expansion cards. Based on 
the 1040ST it has a built-in 
hard disk drive, to up the 
data storage capacity. The 
new Atari 300 dots per inch 
laser printer may also find its 
way to PC '87, where, if it is 
in line with the $US1,500 
price tag, it will represent a 
real breakthrough in the 
laser printer market. The 
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t Day 	• B. k G 	t 	CE-. FTWARE 	. 30-DAY MONEY BACK 
GUARANTEE that all claims and features listed in this ad are true. 

MP, 

AOC/ Accounting 
THE 
ALL NEW 
AUSTRALIAN 
VERSION 
Now comes with 
all files created and 
chart of accounts 
typed in for you. 

• GENERAL LEDGER • DEBTORS 
• CREDITORS • PURCHASE ORDERS $245 STOCK CONTROL • INVOICING 
• FORECASTING • 7 MODULES 

READY TO GO ! 
All you have to do is 

enter your customers - suppliers - stock and balances 
SOME OTHER GREAT WINNERS! 

Dac EasyAccounting Tutor $49 Dac Easy Mate $125 	 Pop Up $99 
Dac.Tutor makes learning the operation of Dac 	''Menu Road Mapping" with printed report 	Pop Up the tool you need at the touch of a key! 
Easy Accounting fast and simple. Just load the disk Captive/Mew facility Data File Access. Pre•Defined Full desk top utilities, financial calculator, word 
in your computer and you'll be guided through 	Keyboard Responses/Macros. Alteration of Dac• 	processor, pop up D.O.S., modem, daily diary, 
each of the seven modules step by step without 	Easy Screen Window Colours. OmScreen, Context• 	names, address, etc. 
ever having to read your manual. 	 sensitive Help Facilities. 

Dac Base $145 
A powerful, versatile relational database 
programme with many advanced features! Can read 
and convert d Base II files; can run existing d Base 
II programmes. 

Dac EasyAccounting • Best Software ... Info world • Trendsetting Accounting Product of the Year ... PC World • Dac Easy is a genuinely amazing deal ... PC Magazine • ... I enthusiastically award four stats and 
recommend the purchase of Dac Easy... Business Software • I've never before in a review come right out and told readers to buy a product but Fm doing it now. Dec Easy is an incredible value ...PC Week • Dac Easyolfers 

the versatility and flexibility real accounting demands ... Itrsoall Computing. 

NATIONAL AUSTRALASIAN DISTRIBUTORS j MACE-SOFTWARE land St., & Sylvan Rd., Corner, Toowong (Brisbane) Qld 4066. Phone (07) 870 3600 
Simply send in this coupon with your credit card number, money order or cheque for the correct amount. Plus 5650 
for Courier. 

MACE-SOFTWARE 0 CHEQUE MONEY ORDER 

Account No.  

STD free: (008) 77 7509 
Land St & Sylvan Rd Corner 

Toowong (Brisbane) Qld 4066. 

Phone now or return the coupon provided. 

Brisbane Enquiries 

(07) 870 3600 

Name 	  

Address 	  Postcode 	 

City 	  State 	  

Phone 	  Signature 	  

MAIL ORDER PRODUCT REQUIRED (TICK APPROPRIATE. BOX) 
❑ Dac Easy Accounting $245 	0 Dac Easy Base $145 

I 0 Dac Easy Mate $145 

D BANKCARD 	0 VISA 	0 MASTERCARD 
	

0 AMERICAN EXPRESS 

Expires 	 

❑ 
0 Dac Easy Word $145 

Pop Up $99 



PREVIEW 

price is low because the 
laser printer uses memory in 
the computer to hold fonts 
and page images. 
In the area of dinky laptops, 

look out for some new Grid 
machines. The Gridlite is 
priced at $3,600, and has a 
black ABS plastic case, 
1 Mbyte RAM, a large 
enhanced LED display, in 
IBM-compatible 71 key 
keyboard and an internal 
2.5in drive. 
Then there is the Gridcase 

Plus, an improvement on the 
rugged Grid. It has an 
expanded keyboard, up from 
57 to 71 keys, 1Mbyte 
RAM and an optional 
10Mbyte internal hard disk. 
The price is from $5,490, 
depending on the display. 
Wang will have a new 

portable too, the updated PC 
Portable, with a built-in 
10Mbyte hard disk and MS-
DOS 3.2. The new model 
can be connected to Wang 
VS and OIS systems. 
Microbee Systems is 

launching a new product, 
dubbed the Microbee 256k. 
It is a completely new 
Microbee, internally, with a 
126k RAM disk, and 
planned to have 1 Mbyte 
RAM in the future. It is 
twice as fast as the 
Microbee, has an IBM-style 
keyboard and will sell for 
$1,295 with an internal 
800k 3.5in disk. A twin disk 
version will sell for $1,599. 
Microbee is also launching 

Simply Write, a WYSIWYG 
word processor with menus, 
help screens and a $69.50 
price tag. 
Look out for some new 

Apple products too. Again, 
they are only rumoured at 
this stage, but we believe 
there may be a colour 
version of the Macintosh, 
another Mac with expansion 
slots and a third party board 
that will let the Mac run MS- 
DOS applications. 	. 
Though the show is a PC 

show, there will be a new 
supermicro, or minicomputer 
on show for the first time. 
Distributed by Sanyo Office 
Machines, the Sanyo-Icon 
MPS020-2 has been 
developed in America by 
Icon, a company in which 

Sanyo holds 44% equity. 
The Sanyo-lcon MPS020-2 

boasts multiple 32-bit 
Motorola MC68020 
microprocessors, enabling it 
to run, concurrently, 
applications under MS-DOS, 
Pick, Unix and IBM Systems 
370 operating systems. 
There's an Intel 80286 
processor too, so the 
machine is AT-compatible. 
There will be plenty of new 

software to see too. Watch 
out for two beaut new 
Aussie communication 
packages from Arcom Pacific 
— Gateway and Upstart. 
Gateway is a videotex 
package, and both 
applications were developed 
by Cybersoft. 
Arcom will also be showing 

Eureka, The Solver, a high 
powered mathematical and 
scientific calculator package, 
Turbo Basic for the PC, a 
lightning fast Basic, Turbo 
Prolog Toolbox, containing 

80 tools and 40 sample 
programs and Turbo 
Numerical Methods Toolbox, 
for scientific and engineering 
applications. 
Dick Smith Electronics will 

be hoping that show visitors 
take a punt on the DSE 
Multitech Superform Online 
package, a computerised 
racing analysis and form 
system developed by top 
pundit, Don Scott. He will be 
making personal appearances 
too. 
Imagineering will be 

showing the latest from 

Lotus — Hal and Manuscript 
For Macintosh fans, 

Busiware will be 
demonstrating Midwrite, a 
thought organizer with 
multiple windows and able 
to read Macwrite and Think 
Tank files. Look on the 
Arcom Pacific stand too, 
where you'll find Mac 
versions of Reflex and Turbo 
Pascal, plus a new release of 
Borland Sidekick. 
Write Now is a new word 

processor for the Mac, from 
SCA. Developed by Steven 
Jobs, it has ultra-fast 
document formatting, is 
memory efficient, gives even 
spacing between letters and 
is very, very fast Then there 
is Filemaker Plus, a cross 
between a database manager 
and a desktop publishing 
application. 
SCA also has a new CAD 

package for the Mac, called 
MGM Station. The distributor 
claims it is the first 

professional CAD package 
for the Mac. 
On the peripherals front, 

Arcom Pacific has a range of 
new modems from Scitec. 
Netcomm has new modems 
too, including two security-
featured models designed in 
Australia. The DataLock 
modems have speeds from 
300 to 2400 baud, 
depending on the model. 
Also new to the NetComm 

range are 9600baud models 
for the business market, and 
the company is also shipping 
modems for Commodore, PC 

and Apple users that come 
with bundled software. 
IDEAssociates will be 

showing the All Board 286, 
described as a 'multi 
multifunction board' for the 
XT and AT. The same 
company will also have a 
dual 10Mbyte removeable 
hard disk cartridge drive for 
less than $7,000 and called 
the Diskit 2. 
There will be more 

peripherals too, such as 
JRAM, JLaser, JSpool and 
JDiskette add-on boards 
from Minicomp, a 60Mbyte 
tape system from Micro 
General and NEC V20 and 
V30 microprocessors to 
turbocharge PCs from John 
Waugh Components. 
On the Macintosh front, 

Symbiotic Computer Systems 
has three new HyperDrives, 
including the HyperDrive 
2000 with 20Mbytes 
storage, 1.5Mbyte RAM, a 
second 68000 processor, a 
maths co-processor, which 
'makes the Mac the most 
powerful pc on earth', 
according to the blurb. 
Symbiotic will also be 
showing new tape back-up 
devices, a colour video 
board, A4 monitors and 
more for the Mac. 
A new plotter, the Sakata 

A3 SPL-3000 will be shown 
by Emona Computer. It is a 
six colour device, selling 
around $2,000. Emona will 
also have a new range of 
Perfect uninterruptable power 
supplies. 
There will be new monitors, 

from National Panasonic and 
Taxan. Look out too for the 
Nashua Keyword 7000, 
which enables files to be 
converted from one word 
processor format to another. 
SCA will be unveiling the 

Microtek image scanner, 
with software that enables it 
to scan documents and 
resolve up to 300 dots per 
inch. It will work with PCs 
and Macs, and could mean a 
lot less keying in of typed 
documents. 
There will be more surprises 

too, and the only way you'll 
find out what they are is to 
be at PC '87. See you there. 

END 
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KAYPRO PC 
the non-obsolescence PC 

NEXT YEAR'S TECHNOLOGY? NOV ELL ADVANCED NETVVARE 
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PLENTY OF STANDARD FEATURES, 
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The Discware Guarantee 
Not only does the Kaypro PC carry 12 month warranty, but, Discware offers an 

unprecedented support plan. 
Should your Kaypro PC malfunction during the warranty period we will either 

replace or repair the faulty computer on the spot. 
And we provide hot line support free of charge. 

KAYPRO 2861 
the world's first AT compatible 

CPU: 
RAM: 
ROM: 
DISK STORAGE: 

EXPANSION: 
INPUT/OUTPUT: 
POWER: 

8.0 MHz 80286. 
640 KB expandable to 15 MB. 
IBM AT compatible. 
1.2 MB floppy disk drive, one 30 MB High Speed 
hard disk. 
Eight expansion slots. 
I each serial and parallel ports. 
185 watt power supply. 

TOSHIBA T3100 
the AT for those on the go 

8 MHz 80286. 
640 KB expandable internally to 2.5 MB. 
IBM AT compatible. 
720 KB 3.5" floppy disk drive, one 10 MB hard disk, 
connection for external 1.2 MB/360 KB 5.25" floppy 
disk drive. 
Internal expansion slot. 
Serial and parallel ports. 

CPU: 
RAM: 
ROM: 
DISK STORAGE: 

EXPANSION: 
INPUT/OUTPUT: 

KAYPRO 386 
the mean machine 

V ONO L, ', tonneurourr 

&'4.-. ----- 
16 MHz 80386. 
1 MB 32 Bit wide RAM, expandable to 16 MB. 
IBM AT compatible. 
1.2 MB floppy disk drive, one 40 MB High Speed 
hard disk. 
IBM AT compatible disk controller supporting up to 
two (2) floppy disk chives and two (2) hard disks of 
up to 130 MB each. 
Six available expansion slots: one 32 Bit, three 16 Bit 
and two 8 Bit. Room for 5 half height devices. 
I each serial and parallel ports on the motherboard. 
215 watt power supply. 

CPU: 
RAM: 
ROM: 
DISK STORAGE: 

DISK 
CONTROLLER: 

EXPANSION: 

INPUT/OUTPUT 
POWER: 

DISCUJARE 

O. 
5th Floor, 3 Small Street, Broadway NSW 2007 Tel: (02) 212 6933 

ocss*Poosl  
p. •Ii*""ooc' 

040-
01-*" 

DISCWARE 
the best amongst the best 
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PC rRLD 

In a recent user survey 
conducted by PC World, 
in response to the 
question: "Where do you 
buy your software from?" 
Discware was placed second, 
behind BS Microcomp. 
Congratulations to B. 
Saunders for beating us  -
this time. 
We wish to extend our sincere 
thanks to our customers for this 
overwhelming support. 
Just watch us fly in 1987.1  

DISCWARE 
Australia's Number I dealer 

Drafix 1. 	  $695.00 
The first high performance CAD 
software everyone can afford. 
Low-cost, high performance computer-
aided design and drafting (CAD) software 
is finally available for use on your PC. 
There's never been a professional CAD 
package so complete at such a low cost.  

Drafix Dot Plotter 	 S129.00 

Drafix 1 + Dot Plotter . . . S749.00 

Olivetti M24 Hard Disk . $5490.00 

Intel Inboard 386/AT 	. . $2990.00 

Hyperace 286 + 10 MHz . . S799.00 
The Australian designed speed-up card. 

Clipper Autumn '86 $899.00 

IBM SOFTWARE OUR 
R.R.P. PRICE 

Borland's Superkey 	 169.00 119.00 
Clipper Compiler dB III 	 1349.00 899.00 
Copywrite 	  125.00 95.00 
Crosstalk XVI 	  315.00 199.00 
dBase III plus 	  1470.00 945.00 
Fastback 	  299.00 250.00 
Framework 2 	 1395.00 1050.00 
Graftalk 4.08 	 1350.00 1199.00 
Harvard Total Project Manager 	 1049.00 699.00 
Harvard Presentation Graphics 	 849.00 569.00 
Lattice 'C' 	  995.00 875.00 
Lotus 123 rel. 2.01 	 1099.00 650.00 
Microsoft Word V.3.0. 	 999.00 745.00 
Microsoft Word V.3.0. Mouse 	 1299.00 945.00 
Mirror 	  145.00 109.00 
MultiMate 3.3 	  1199.00 745.00 
Notebook II 	 370.00 339.00 
Norton Utilities 3.1 	 175.00 149.00 
Open Access V.2.0. 	 1299.00 899.00 
Paradox 	  1470.00 959.00 
PC Alien 	  105.00 99.00 
Reflex 1.1 	  298.00 229.00 
Super Calc 4 	 895.00 599.00 
Symphony 1.2 	  1470.00 959.00 
Side Kick ver. 1.5 	  109 GO 85.00 
TK! Solver 1.6 	  599.00 499.00 
Timeline ver. 2.0 	 890.00 670.00 

Availability may be limited at prices advertised. 

SUPER SPECIALS 
FOR THIS MONTH ONLY 

Miniscribe 72 MB 	 $2590.00 
Le Modem 	 $360.00 
Seagate 30 MB 	 $990.00 
Hypertec 512 KB MIFunction Card 	 $409.00 

MODEMS 

NetComm 3 + 12 modem 	 $229.00 
NetComm Smart 123A  

	
$990.00 

NetComm Smart 1234 	 $1190.00 
NetComm Smart 2123  

	
$499.00 

NetComm In/Modem 	 $360.00 
NetComm In/Modem 1234  

	
$949.00 

NetComm In/Modem 123  
	

$749.00 
NetComm In/Modem 1200 

	
$559.00 

NetComm In/Modem 2400  
	

$749.00 
NetComm Smart 2400 	 $899.00 
NetComm Smart 1200  

	
$599.00 

NetComm Trailblazer   
	

SCa II 

DISCWARE 

0 

The SBT Database Accounting 
Library in dBASE III. 
Free source code in every box. 
Series Six dBASE III PLUS version 
now available. 
Major enhancements included. 
dProfessional - Time and Billing . . 
dOrder - Sales Order Processing . 
d I nvoice/dStatement - 
Accounts Receivable/Inventory . . . 
dPurchase - Purchase Order . . . 
dPayable - Accounts Payable . . . 
dLedger - 

S695 .00 
$ 535 .00 

$695 00 
S 535 .00 
$695 .00 

General Ledger/Finance 	 $695.00 
dAssets - Asset/Depreciation . . . . 
d Project - 

$ 595.00 

P roject/Job Accounting 	 5695.00 
dBackup - Menu/Backup 	 S 1 1 5.00 
Multi-user version available 

IBM HARDWARE 
SAM Computer Phone Answering 	 $660.00 
VoiceCommand 	  $1290.00 
Cipher 25MB tape 	  $1890.00 
Intel Above Board 	  $599.00 
Hercules Ram Font 	  $499.00 
Qubie 20MB hard disk 	  $1050.00 
Qubie 44MB hard disk 	  $2600.00 
Qubie 6 Pak 384KB 	  $429.00 
8087 	  $279.00 
Taxan Super Vision IV 	  $1350.00 
Sigma Color 400 	  $990.00 
Taxan Super Vision III 	  $839.00 
Oubie color monitor 	  $699.00 
Irwin 10MB tape internal 	  $1150.00 
AST 6 Pak with Sidekick 	  $379.00 
Microsoft Mouse 	  $295.00 
Tandon 20MB hard disk 	 $1049.00 
Toshiba P351 Printer 	  $Call 
NEC P5 Pinwriter 	  $1800.00 
NEC P6 	  $880.00 
NEC P7 	  S1190.00 
NEC ELF Spinwriter 	  $799.00 
Brother M1509 	  $829.00 
Epson L01000 	  $1490.00 
NEC Multisync 	  $1599.00 
Brother M 1709 24 pins 	 $999.00 
Plus HardCard 20 	  $Call 
Epson RX 100+ incl. csf 	 $995.00 
Miniscribe 30MB 	  $1050.00 

Prices apply to stocks held as at 22/ I /87. 

Call for specials and sales-tax exempted prices: (021 212-6933. Call in, order by phone, or 
send cheque or money order to: DISCWARE, 5th floor, 3 Smail Street, BROADWAY, NSW 

2007 TLX: AA23509. For all products not listed call (02) 212-6933. Viatel * 778 000# 
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SCORE A'10' 
With the MITAC 10 MHz AT 

M itac, with proven records with many international 
OEMs, has recently expanded its production facilities 
to 115,000 sq. ft., to meet its rapidly growing 
business demands. With Mitac's experience in the 
industry and its expanded production capability of 
20,000 PCs per month, we are more ready than ever 
to further provide quality products and service to 
satisfy your needs. 

COMPUTITAN 

  

 

rIII 	1111 
I 1,1-1:Li-.1:41.L.1.411 

Wil: 

  

  

	  MPC2000 Series 

WE OFFER MORE, SO YOU CAN SCORE 
MORE PERFORMANCE 
We use 10 MHz 80286-10 CPU, switchable to 
6 MHz, 16-bit data bus structure and 
socket for optional 80287 co-processor 
to offer you true 10 MHz AT performance. 

MORE AT-COMPATIBILITY 
We use Phoenix BIOS and thoroughly 
tested our PC with the most popular 
softwares to offer you AT-Compatibility. 

MORE EXPANDABILITY 
On-board floppy disk controller offers 
flexibility with the 8 expansion slots. 
640 KB RAM on-board, is expandable to 1 MB 
to offer you expandability. 

MORE RELIABILITY 
Our intensive VLSI chip design and 
rigorous quality assurance program 
offer you more system reliability. 

AND NO WORRIES 
FCC CLASS 'IV, UL,GS, FTZ Approved 
We leave you worry-free by making sure our 
product passes the major safety and EMI 
testing requirements. 

mitac 
When Reliability Is A Decisive Factor 

For Inquiries Please Contact: 

MITAC INTERNATIONAL CORP. 
9F, No. 585 Ming-Sheng E. Road., Taipei, Taiwan, R.O.C. 	 • PC/AT is a registered trademark of International Business Machines Corp. 

Tel: (02)501-2679,501-8231 Telex:11942 TAIAUTO FAX:886-2-5014265 
	

• Phoenix is a registered trademark of Phoenix Technologies, Ltd. 



SCREENTEST 

Lotus' HAL 
Lotus' HAL is an add-in application which allows large 

numbers of complex 1-2-3 functions to be carried out via 
the latter's source code. Geof Wheelwright conveys his 

impressions. 

It's hard to take a computer software 
product called HAL very seriously. 
After all, wasn't HAL the evil, 
egomaniacal computer in 2001: A 
Space Odyssey that set the cause of 
popular computing back at least 10 
years by having the poor taste to mur-
der its users? 
These considerations do not, 

however, seem to have bothered Lotus 
Development Corporation in releasing 
its new Human Access Language 
(otherwise known, of course, as HAL) -
the latest (and probably greatest) 'add-
in' application for the best-selling Lotus 
1-2-3 spreadsheet. 

History 
Literary allusions aside, you really 

have to take a quick look at the recent 
history of Lotus to get an idea of the 
whys and wherefores of HAL. The com-
pany started with a bang in 1982 when 
it released Lotus 1-2-3 for the IBM PC, 
and almost immediately gained a per-
manent place in the business software 
Top Ten sellers list. 

By 1984 Lotus was busy developing 
an 'encore' to its hugely sucessful 
debut product, and rode the wave of in-
tegrated software popularity with its all- 

in-one word processor/database/ 
spreadsheet/graphics/comms suite, 

Symphony. Despite the fact that Sym-
phony made a brief appearance in the 
Top Ten charts and achieved steady 
sales therafter, it never gained the 
popularity of 1-2-3. Users realised the 
inevitable trade-offs in flexibility and 
power that were made by shoving so 
many applications into a single pack-
age. 

The company's next big splash was 
made with Jazz - an integrated suite 
for the Macintosh that promised far 
more than it eventually delivered. 
Sales were slow, and Lotus eventually 
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HAL is a great improvement on Lotus 1-2-3. To list all the for-
mulae in a spreadsheet for example, you give the command 
LIST FORM and then designate where you want to place 
them (in this case, Z1) 

The results of the LIST FORM command are shown here, 
with the cell formulae listed from left to right, starting with 
those in column B and moving right to column E (note how 
neatly this data is presented) 
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Finding where the formulae reside is all very well, but some-
times you need a way of quickly determining the relationships 
between various formulae. This is undertaken by the LIST 
REL command 

The LIST REL command is automatically placed directly 
below the current work, so that you can see both the relation-
ships and the cells they refer to at the same time 

had to admit that Microsoft's Excel 
graphics/spreadsheet/database applica-
tion was going to be the winner in the 
Mac software sweepstakes as it 
soared to the top of the Macintosh 
software sales charts. 

Given the difficulties faced by Jazz -
and, to a lesser extent, Symphony - it 
perhaps isn't surprising that apart from 
the Manuscript professional word 
processor (released at the same time 
as HAL), Lotus has concentrated on 
doing what it does best: making excel-
lent spreadsheet and spreadsheet-com-
panion products. The company has ac-
complished this in recent months by 
developing its own spelling-checker 
and micro-mainframe add-ins for Sym-
phony, and by buying-in third-party 
software (and often the companies 
which go with them) such as Spotlight, 
Freelance - and HAL. 

Development 
HAL was developed by Californian 

software engineer Bill Gross, who hit 
upon the idea that a lot more people 
would use the full power of 1-2-3 if 
they could get at it without having to hit 
hundreds of '/'commands. Unlike other 
people with the same idea, however, 
Gross was enterprising enough to 'at-
tach' his 1-2-3 add- on directly to the 
source code, as opposed to the more 
common practice of building new Lotus 
interfaces from Lotus' own macro com-
mand language. 

The result was an extremely fast sys-
tem which allowed large 

numbers of complex functions to be 
carried out via simple English com-
mands such as 'GRAPH JAN TO FEB 
AS PIE', instead of the corresponding 
series of six or seven keystrokes. 

Not surprisingly, Lotus took one look 

at the work Bill Gross had done and 
decided it had to have the product. In 
February 1986 Lotus bought HAL and 
the company that created it, and hired 
the man who developed it. And on 
November 28 1986, Lotus started ship-
ping HAL in the US. 

In use 
Although Lotus is selling HAL for only 

$334, you shouldn't get the idea that it 
is in any way a lightweight offering. 
Here are its main features: 
• HAL is an English language-style 

command system which is ac-
cessed via the '\' key (as opposed 
the '/' key used by standard Lotus 
commands). This command system 
accepts a huge variety of English 
words (such as 'show', 'this', 
'delete', 'clear' and 'average'), and 
allows you to reference cells and 
rows by their labels. 

• It incorporates an UNDO command 
which allows you to take back the 
last change you made to the 
spreadsheet, thus increasing the 
degree of flexibility offered in 'what 
if?' calculations. 

• It allows dynamic linking of multiple 
spreadsheets so that dependencies 
can - for the first time in Lotus 1-2-
3 - be created on sheets that aren't 
loaded into memory simultaneously. 

• It includes commands for highlight-
ing and showing dependencies, for-
mulae and precedents, so that you 
can immediately see and under-
stand the structure of a spread-
sheet. 

• It offers a 'transcript file' system 
that will record all HAL requests 
and 1-2-3 commands in a DOS file, 
which can then be used for creat-
ing macros or reviewing work (HAL 

commands now become part of 
macros). 

All these new facilities are important, 
but the most crucial are the ones 
which didn't previously exist in 1-2-3. 
The huge base of existing 1-2-3 users 
may be happy to bumble along with 
shortcuts to existing commands, as 
they will have perfected their own 
keystroke dexterity, but even they may 
be tempted by the worksheet linking, 
the UNDO command and the ability to 
easily see formulae and dependencies. 

User image 
I was initially sceptical about HAL, 

and thought that it was simply a way of 
buffering the inexperienced 1-2-3 user 
from the harsh realities of the 
program's command structure. But the 
more I used it, the more I was tempted 
to move away from tried and true 1-2-3 
commands to HAL's simpler requests. 
To be able to give, for example, the 
HAL request to 'SORT BY DIRECTOR' 
my list of videotaped films, instead of 
the usual procedure of range defining, 
primary key specification and waiting 
around, is a real bonus. Even the 
simple command ENTER JAN TO 
DEC IN ROW, which sets up a spread-
sheet with column labels listed sequen-
tially from January to December, made 
life a lot easier. 

I also began to see the possibilities of 
how listing formulae, dependencies 
and relations could help enormously in 
debugging a complex spreadsheet. If 
for example, you were getting constant 
addition errors and used the HIGH-
LIGHT FORM command to show all 
the formulae in a large worksheet, you 
might find that you had erroneously 
overwritten a formula with data. 

Installing HAL is also quite simple. I 
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For your best 
software option on 

IBM, Macintosh, Apple you'll 
find us most compatible 

We keep company with the best names in hardware and software. 
We keep accountants happy using Asset Manager and Cash Desk. 
We've made good friends with Macintosh owners with Omnis 3 Plus data-
base, and MacOneWrite Accounting Packages. 
We've kept designers creating on Turbocad and secretaries smiling with 
Windoword, the word processor. 
There are more business products we'd like to tell you about. 
Write to P.O. Box 4475, G.P.O., Sydney 2000 or call us at 
(02) 281 1300 for further information. 
Exclusively distributed throughout Australia by:- 	B•U•5•I•IV•A•R•E 
I.B.M. is the registered trademark of International Business Machines Corporation. 
Apple is the registered trademark of Apple Computer Inc. Macintosh is a 
trademark licenced to Apple Computer Inc. 
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"Hoots, mon! Let Angus Mac Westinghouse 
show you how to save your computer money." 

Westinghouse Systems 
COMPUTER 
PROTECTOR 

After three years, still the most cost effective' 
... protects your computer memory against spikes, glitches, lightning, 
on-off switches, electric motors etc. Max. peak surge current up to 
4500 amps; transient energy absorption up to 75 joules. 
PIF3-1A 	1AMP 2STAGE 	E L C $88 	PrF3- i0A 10AMPS 2STAGE 	E L C $102 
PIF3-3A 	3AMPS 2 STAGE 	E L C $91 	Plus Sales Tax it applicable Add pack ,posl 
PIF3-6A 	6AMPS 2 STAGE I E.L.C.$96 	Bankcard and Visacard. Vic 8 NSW only.  

80-86 Douglas Pde., Williamstown, Vic. 3016. Tel: (03) 397 1033. Tlx: 3747 
N.S.W.: Bryan Catt Industries PIL. Tel: (02) 526 2222. 

OLD: Colourview Wholesale, Tel: (07) 2753188. SA.: FR. Mayfield P/L. Tel (08) 212 3161. 
WA.: Geo. Moss PIL. Tel: (09) 4468844. 

7. 

MI=111141111=11=IN 

ran 1-2-3 on a hard disk and copied 
the HAL files (which come on two 
51/4in disks) onto the hard disk. As 
Lotus hasn't copy-protected the 
software (presumably because it can 
only be used with bona fide copies of 
Lotus 1-2-3), I just copied the files and 
typed 'HAL' at the C prompt. 

HAL then booted itself and 1-2-3, 
presenting me with the familiar 1-2-3 
opening screen in just a few more 
seconds than I was used to. After that, 
however, 1-2-3 works in exactly the 
same way as it always has, except the 
HAL 'request' commands are available 
via the 	key. 

Documentation 
HAL's documentation is fair, but I 

found little need for it. The system in-
cludes an extensive online help facility 
which is accessed by hitting F1 at the 
HAL request prompt (or by typing 
'Help'), and includes examples of every 
command you're likely to need. 

Conclusion 
You're probably wondering what the 

catch is. I'm happy to tell you that 
there isn't one - or, at least, not a big 
one. You'll need at least 512k of RAM, 
as HAL is overlaid on 1-2-3 directly in 
memory, and you will have to use 
Release 1A, Release 2 or Release 2.1 
of 1-2-3. HAL does not currently 
operate with 1-2-3 on the IBM PC Con-
vertible or Release 1A for the IBM 
3270 PC. 

One other incompatibility is that HAL 
doesn't work with any of the 1-2-3 
'clone' spreadsheets. It hooks directly 
into the 1-2-3 source code, and the 
clones' source code is (or had better 
be, if they don't want to be sued) dif-
ferent from that of the original 1-2-3. 

It looks as though Lotus has a winner 
on its hands. I can think of no reason 
why experienced or novice 1-2-3 users 
alike wouldn't want this software. At 
$334, it doesn't cost a great deal, it 
adds more to 1-2-3 than any other add-
in application I've seen, and makes the 
world's most famous spreadsheet as 
easy to use as it is powerful. 

HAL is available from Imagineering 
(02) 697 8666. 

ENO 

Coloured Computer Paper 
Now available in 3 different colours, 

yellow, pink and blue. 
11 x 91/2 /70 

WORD PROC. PAPER 

W250 Pack 	  250 sheets 
W500 Pack 	  500 sheets 
W1000 Pack 	 1000 sheets 
Also available in boxes of 2,000 & 2,500 

A4 WORD PROC. PAPER 

A-4 250 Pack 	 250 sheets 
A-4 500 Pack 	 500 sheets 
A-4 1000 Pack 	 1000 sheets 
Also available In boxes of 2000 

11 x 15 PLAIN OR B.H.S 

LP 250 Pack 	  250 sheets 
LP 500 Pack 	  500 sheets 
LP 1000 Pack 	 1000 sheets 
Also available In boxes of 2,500 

COMPUTER ADDRESS LABELS 
37 x 102 	  2000 labels 
24 x 89 	  2000 labels 
Also available in boxes of 10,000 

11 x 91/2  
Coloured computer paper 

One Colour Pack 	 250 sheets 
Candy Pack 	  400 sheets. 
(100 sheets each colour, plus white) 

In mini 
& micro packs 

available from leading 
computer stores now. 

PHONE (03) 553 2100 
DEALER ENQUIRIES WELCOME 

141 Herald St, 
Cheltenham 3192 

P.O. Box 773, Cheltenham 
All prices R.R.P. 

(Also pre printed STD invistat formats. 
All prices Include S.T. Plus packing & postage) 
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PROTECT THESE 

gum FULL 
12 month 

REPLACEMENT 

ASK FOR lem BY NAME. 

FROM PERMANENT DAMAGE 
IF YOU OR YOUR 
STAFF USE A COLOUR 
COMPUTER MONITOR 
YOU MUST READ THIS. 
Why risk damaging your eyes 
permanently by using inferior 
computer monitors? 
TVM offer you the WORLD'S 
ONLY, ZERO DEFECT MONITOR, 
with a 20% larger screen, High 
Resolution clarity at a price 
YOU CAN AFFORD.   
SMART BUSINESSES ARE DISCOVERING THESE ADVANTAGES AND BENEFITS OF USING A TVM MONITOR. 

14", 20% LARGER, SUPER DARK, NON GLARF SCREEN. 
Cuts eye strain, improves clarity, NO daylight squinting. 
X-RAY LEAKPROOF DESIGN 
NO radiation damage to eyes. 
HIGH RESOLUTION COLOUR or MONO MONITOR. 
4096 deeper, brighter colours. 

Choose the most comfortable colour. 

KELLER 
M 7'0 olNl 

MELBOURNE - SYDNEY - NEWCASTLE - BRISBANE 
HOBART - ADELAIDE - PERTH - AUCKLAND 

14 Whiteside Road, Clayton South, Vic 3169 
inn) 543 7944. Tlx: AA31781 Fax: (03) 543 5230. 

NEWLY APPOINTED EXCLUSIVE 
AUST DISTRIBUTOR 

PRICED FROM 

(ex_.0.$395 



STAR PRINTERS 
SD15-160CPS 
SG15-120CPS 
NX10 
NX15 
NB15 

$785 
$650 

CALL 
CALL 
CALL 

' INTERFACE FOR IBM 
AND COMPATIBLES 
360K DISK DRIVE 	 $185 
5 MEG HARD DRIVE & CONT. $465 
20 MEG HARD DRIVE & CONT. $940 
HARD DRIVE 

CONTROLLER CARD 	$296 
LINK TERMINAL 	 $660 
HERCULES COLOR CARD $295 
PERSYST COLORGRAPH ICS 

CARD 	 $168 
PERSYST MONO CARD 	$168 
STB SHAUFFER CARD 	$287 
* APPLE TYPE JOYSTICK 	$25 

CPC/AT COMPATIBLE 
• 80286-2 Main Processor 

(optional 80286-7 co-processor) 
• 1024K RAM 
• 1 x 1.2 Meg Floppy 
• 1 x 20 Meg Hard Disk 
• 200 Watt Power Supply 
• Keyboard Lock 
• Color or Monochrome Output 

$3290 

DISKETTES marmi  

51/4" SS/DD $27.80/BOX 
51/4" DS/DD $35.00/BOX 
51/4" HD-AT $68.00/BOX 
31/2" SS/DD $50.70/BOX 
31/2" DS/DD $57.00/BOX 

*Nashua 51/4" DS/DD $30/Box 
"Precission 51/4 " DS/DD $20 per 10 

MONITORS 
THOMSON TTL $260 
SAMSUNG TTL $220 
THOMSON 14" COLOR $595 
THOMSON COMPOSITE $240 

CPC/XT COMPATIBLE 
• 640K RAM Memory 
• 8088 Processor 
• Provision for 8087 Co-Processor 
• 8 Expansion Slots 
• 2 360K Double Sided Disk-Drives 
• Centronics Parallel and 

Serial Ports 
• Real Time Clock Calendar, 

Battery Back-Up 

$1195 

IBM PC/XT 
(THE REAL THING) 

• 640K RAM Memory 
* 1 x 360K Floppy Drive 
* 10 Meg Hard Disk Drive 
" Color or Mono 

Video Output 
• Serial Port 
• Parallel Port 	$2780 

OPENING 
SPECIAL 

ART 
23 GLENHUNTLY R 
AULFIELD SOUTH, VIC. 3162 

40 
CPC/XT/ 

PORTABLE 
" 640K — Turbo 
" 2 Floppy Drives 
* Dual Monitor 
" Serial/Parallel Port 
* 9" Monitor 

$1950 

DEALER 
ENQUIRIES 
WELCOME 

Alm 

• Monitor Not Included 
• Turbo CPC/XT — as above $1295 

ALL PRICES INCLUDE SALES TAX 

*IBM IS A REGISTERED TRADEMARK OF INTERNATIONAL BUSINESS MACHINES 

AV.= 
,111 	I 
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PROGRAMMING 

MS-DOS 
programming 

Ian Davies' series on system programming for MS-DOS 
based computers continues this month, introducing 

memory resident software and illustrating the techniques 
with a handy utility for controlling the speed of your 

machine. 

Many popular commercial products are 
of the memory resident variety. Users 
seem to prefer them because the 
software is always just a keystroke 
away, accessible from within other 
packages and ready for instant use. 
Memory resident keyboard enhancers, 
calculators, 	directory 	managers, 
diaries, communications utilities and 
print spoolers abound. This article il-
lustrates some of the techniques re-
quired to write memory resident utilities. 

First of all, what is meant by 'memory 
resident' ? 

Simply, MS-DOS can normally only 
run one program at a time. When a 
program finishes executing. RAM is 
taken away from it and all trace of that 
program has vanished, except for its 
image on disk. A memory resident 
program, however, finishes execution 
but keeps a portion of itself in RAM for 
later use. The portion left in RAM may 
become active at some later time, for 
example, when an interrupt occurs or a 
key is pressed. Other normal programs 
may be loaded from disk and run, 
without affecting the memory resident 

software. The memory resident 
program may even become active 
when a normal application is running. 
MS-DOS provides some built-in 

capacity for the support of memory resi-
dent software. However, it stipulates vir-
tually no standards for the behavior of 
such software. As such, we now have 
the situation where the more enthusias-
tic users load up several hundred 
kilobytes of memory resident software 
at boot time, much of which fails to 
coexist peacefully with the other 
memory resident software. This has 
created the ridiculous situation where 
third parties are selling utilities to 
manage collections of memory resident 
utilities. 

A software developer who aims to 
find out the tricks involved in memory 
resident software seems to progress 
through three phases. The first phase 
is where the budding author is just 
starting to look through manuals, and 
feels that memory resident software 
must be terribly complicated and totally 
different to normal software. The 
second phase comes when the MS- 

DOS manual has been deciphered, 
and suddenly resident software seems 
incredibly easy and straight forward -
almost to the point where it could be 
written in interpretive Basic. The final 
phase occurs when the programmer 
has actually tried to write some 
memory resident software, and has 
found the many restrictions not really 
highlighted in the MS-DOS manual. 
The task once again appears for-
midable. 
The program and techniques 

presented this month will take you up 
to stage two. Memory resident 
software will seem incredibly easy and 
we won't really be getting into the 
many problems which occur in more 
ambitious projects. Next month, 
however, we'll delve into the undocu-
mented MS-DOS features which all 
writers of resident software (yes, even 
Borland) utilise to negotiate the MS-
DOS `gotcha's'. 

An example 
The example presented this month ser- 
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PROGRAMMING 

0 INT 2oh 

8 Reserved 

Top of Memory 

INT 21h JMP 

Terminate address 

Control break address 

Critical error address 12'  

16 Reserved 

r  
Reserved 

Parameter 1 formatted as FCB 

2C 	Environment address 

2E 

5C 

Parameter 2 formatted as FCB 

Unformatted parameter area and default DTA 

6C 

80 

yes an incredibly useful purpose, but 
you will probably never see a commer-
cial product which performs the same 
function. The program allows you to 
slow your machine down to an ar-
bitrary extent. 

Now, it may seem a little strange that 
when everybody in the market is busily 
inventing software and hardware to 
make PCs go faster, that someone 
should actually bother to create a utility 
to slow them down. Strange as it may 
seem, such a utility can prove very use-
ful. 

Many, if not most PC users today run 
systems faster than the original IBM 
PC with its 8088 processor and 
4.77MHz clock. There are times, 
however, when the faster systems can 
be a bugbear. Computer aided instruc-
tion packages are one example, where 
the software gives the user a short 
,period of time to answer a question 
before deciding he's a hopeless case, 
or displays a message just long 
enough for you to read it. Much of the 
older CAI software was written with 
delay loops hard coded into the 
program. This means that on M24 and 
AT machines, these packages some-
times pause for unacceptably brief 
periods of time. Most software vendors 

are rewriting their software to generate 
delays based on the real-time clock, 
but some of the old stuff is still around. 
Speed control is also useful in 

games. I have run public domain ar-
cade games on my machine (good 
ones, too) which upon being asked to 
start play, present me with a mad flurry 
of activity on the screen followed by 
the message "game over, you lose". 
Speed control allows you to down-
grade your fast machine to a speed ap-
proximately equal to a normal IBM PC. 
Alternatively, you can slow the 
machine even more to assist you in 
debugging software or to really beat 
the pants off those arcade games. 

The program takes the form of a 211 
byte COM file called SPEED. The 
program accepts a single parameter in 
the range 0 to 9, where nine indicates 
top speed and zero delivers lowest 
speed. When the program is first run, it 
loads itself into RAM and remains resi-
dent. The program may be run many 
times specifying various speed set-
tings, and on these subsequent runs, 
will locate the original resident portion 
of itself and alter the speed setting in 
that fragment, rather than reloading a 
fresh resident portion each time. 

Like most memory resident utilities, 

Fig 1: Structure of DOS PSP 

the program can be removed from 
memory by rebooting the machine. It is 
possible to create memory resident 
software capable of de-installing itself, 
but the task of complete de-installation 
is tedious. Several commercial memory 
resident utilities with de-installtion op-
tions only partially remove themselves 
from the system. 

Resident concepts 
To begin with, a resident program is a 
program just like any other. It gets 
loaded from disk into memory; is allo-
cated chunks of RAM and DOS passes 
control to it. 

The details of the environment when 
a program commences execution 
depends on whether the program is of 
the `.COM' or '.EXE' type. These two 
types of program are quite distinct. The 
COM format is designed for small 
utilities which occupy little disk space, 
load quickly, are less than 64k in size, 
have no format stack and reference no 
segment addresses directly. The EXE 
format is for full scale applications 
which may be larger than 64k. The 
EXE file contains a relocation table at 
the front which the DOS loader uses to 
adjust any segment address referen-
ces within the program. A COM file, on 
the other hand, is loaded into memory 
at an arbitrary address and is assumed 
to be totally relocatable without the as-
sistance of DOS (and therefore must 
be contained within a single segment, 
or 64k). COM programs are allocated 
all of available memory, whereas EXE 
programs are allocated just the amount 
they claim to require. 

EXE programs can be converted to 
COM programs, (if they have been writ-
ten according to the rules), through the 
EXE2BIN command followed by a 
RENAME. The SPEED utility has been 
written as a COM file and assumes the 
initialisation conditions guaranteed by 
DOS for COM files: those being that 
the code commences at offset 0100h 
within the segment, that all four seg-
ment registers point to the segment al-
located to the programs' use, that all 
user memory is dedicated to the 
program and that the IP register is 
loaded with 0100h. Additionally, the 
first 0100h bytes within the segment 
has been filled with a Program Seg-
ment Prefix control block (PSP). A 
PSP is created by DOS for every 
program currently in RAM and provides 
a means of communication between 
the program and DOS. Fig 1 shows 
the structure of a PSP. 

Every program is provided with a 
PSP, and through the PSP, may 
nominate routines to be activated upon 
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imir11101011.  

• FCC Approved 
• ARC profile design 
• IBM PC XTIAT compatible or switchable 
• Mechanical key switch/ 

capacitive key switch 
• Embossed surface 
• Double-shot molded key caps 
• Operation life cycle: 20 x 106  
• Special version available 
• Cluster LED indicators 

Your written inquiries, or visits to our factory, are 
most welcome. Save yourself time and money by 
contacting us, since we're not only manufacturers, 
but also experienced exporters supplying the best 
quality products at the most competitive prices. 

Manufacturer & Exporter, 

CHICONY ELECTRONICS CO., LTD. 
7/F, No. 35, kuang Fu S. Rd., Taipei, Taiwan, R.O.C. 
Tel:(02)764-7277 Telex:14465 CHICONY. Fax:886-2-761-7237 

IBM PC, XT, AT are registered trademarks of International Business Machines Corp. 



LOOK AT THIS!!! 
Z-NIX MOUSE 

ONLY $115 
Li\lormally $140 

Include Sales Tax 

/MEM IN. 	1111111111111111 
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Micron Computers (Australia) 
QUALITY PRODUCTS, QUALITY SERVICE (Buy Direct from the IMPORTER and SAVE!!) 

75 Irving Street 
Footscray 3011 
Phone: 689 6444 (3 lines) 
Fax: 689 6190 

SPECIALISTS IN SYSTEMS FOR OFFICE, SCHOOLS AND HOME 
FINEST IBM COMPATABLE SYSTEMS 

*** ALL SYSTEMS WITH 12 MONTH WARRANTY *** 
*** ALL JAPANESE COMPONENTS *** 

631 Glenhuntly 
Road 

South Caulfield 
Phone: (03) 528 6692 

* Now in South Australia 
Phone (08) 79 8838 

399 Glen Osmond Road 
Glen Osmond 

a 
1,p1"1"144*  

WOW! 

PECIAL 
51 /4" DISKS 

SINGLE SIDED 
$15 

DOUBLE SIDED 
$19 

A 
BEAT 
THAT, 

MICRON PC/XT TURBO 
• 640K RAM ON MOTHERBOARD 
• B088-2 PROCESSOR 
• PROVISION FOR 8087-2 CO-PROCESSOR 
• 8 EXPANSION SLOTS 
• 2 360K DOUBLE SIDED DISK DRIVES 
• CENTRONICS PARALLEL SERIAL (second optional). GAMES PORTS 
• REAL TIME CLOCK CALENDAR, BATTERY BACK-UP 
• AT STYLE KEYBOARD 
• 150 WATT POWER SUPPLY 
• RESET BUTTON 
• KEYBOARD LOCK 
• FULL 12 MONTH WRITTEN WARRANTY ON PARTS/LABOUR 

STORAGE
CASI(  DISKS A HOLDS °I3nft c03‘ ,  

,01  

WE STOCK MANY REFERENCE MANUALS 
$CALL US 

MAIL ORDER NOW! 
Call direct! Call today! 
*DELIVERY AUSTRALIA WIDE 

All 
prices 

MICRON PC/AT ENHANCED COMPUTER 
• 80286 CPU (6/8MHZ SWITCHABLE) 
• 80287 CO-PROCESSOR (OPTIONAL) 
• 1 MB RAM ON BOARD WITH PARITY CHECK 
• ON BOARD REAL TIME WITH BATTERY 

BACKUP 
• 20MB HARD DISK DRIVE, 1.2MB FLOPPY 

DRIVE 
• HDD AND FDD CONTROLLER 
• COLOR GRAPHIC ADAPTOR 

PRINTERS 
EPSON LX80 	GEMINI 15" 

$484 	$720 
SUPER 5 1201 

$547 	SUPER 5 1000 
OLYMPIA NP165 
	 $500 

$520 
CANNON 1080A 

	
EPSON LX86 

$565 	$519 
RIBBON FOR LX80-86 	= $13.50 
RIBBON FOR 1201-1000 = $22.74 

Otil(,INA L  
IBM 
1 ,e 

D. 	 s. 3.1  
$90 ,-- 1,1 

V 1\14 

  

 

MONITORS 

MONOCHROME 
COMPOSITE $189 
TTL 	 $195 

  

MICRON PACKAGE 
• Micron PC/XT Turbo 
• NLQ Printer 
• Original DOS 3-1 
• Samsung swivel base composite 

Monitor 
ONLY $1999 

• IBM is a Registered Trademark of International Business Machines. 
• Prices and specifications subject to change 

MASTERCARD/BANKCARD /VISA 
ACCEPTED 

CALL MICRON FOR A DEALER 
NEAREST YOU 



AT START OF RUN 	 AFTER RUN 

Vectors 

VECTOR TABLES VECTOR TABLES 

SYST E M 

Application 
(SPEED.COM) 

Vectors 
SYST E M 

Resident portion 
of SPEED.COM 

Itlittfl 	I  

critical errors, control-break keystrokes 
or program termination. Additionally, ac-
cess to the DOS environment string 
(SET command) is provided through 
the PSP, as are the command line 
parameters. 

A program may normally terminate its 
execution in one of five ways. It may 
execute a jump to offset zero in its 
PSP, issue an INT 20h instruction with 
CS:0 pointing at its PSP, issue an INT 
21h function request with AH set to 
zero and CS:0 pointing at the PSP, 
issue an INT 21h function with AH set 
to 4Ch and a return code in AL, or 
issue a long call to location 50h in the 
PSP with AH set to zero or 4Ch. 
Although DOS provides this rich 

variety of termination choices, the only 
recommended technique is the INT 
21h/4Ch method. That is, issue an INT 
21h instruction to access the DOS func-
tion dispatcher, and load register AH 
with the value 4Ch which requests 
DOS to terminate the program. As part 
of the termination, all 	  

via function 4Ch are gone without 
trace. However, an alternative termina-
tion call is function 31h, 'terminate, but 
stay resident'. It performs much the 
same job, except allows you to specify 
an amount of memory which you want 
retained. That portion of your program 
persists in memory, complete with its 
PSP. To use the function, register AH 
is loaded with 31h and AL with a return 
code, but additionally, register DX is 
loaded with the number of 16 byte 
paragraphs you want to retain. Execut-
ing an INT 21h instruction to access 
the DOS function dispatcher then per-
forms the work. 

Now, a program terminated via this 
mechanism is left in memory along 
with its PSP, but to a certain extent is 
orphaned. Control is passed back to 
the parent process, usually DOS, and 
the system continues with its normal 
life. Other applications may be run and 
there is no sign that a program has 
remained resident apart from the fact 

that a small amount of memory is no 
longer available to other programs. 
In order for a resident program to 

once again be executed, it must hook 
itself in to some interrupt vector. For ex-
ample, a resident program might point 
the communications interrupt at itself 
so that whenever any activity on the 
communications port takes place, con-
trol is passed to the resident program. 
Of course, it must hook into these vec-
tors before it terminates and stays resi-
dent, as once termination has taken 
place, the program will not get another 
chance to run unless it has hooked it-
self in. 

Thus resident programs are really two 
programs in one. 

The first part is loaded from disk and 
runs like a normal program, performing 
whatever it likes and initialising itself by 
hooking into one or more vectors. It 
then terminates via the DOS 31h func-
tion request, asking DOS not to 
reclaim all of memory, but to save a 
certain amount for the resident portion 
of itself. 

The second part is the resident por-
tion, and lives in the mysterious world 
of resident software. It is not really a 
program in its own right - more a frag-
ment of code floating around in the sys-
tem being called from time to time 
depending on external events. It might 
be called many times every second, or 
may be called once per day, depend-
ing on the vectors it has hooked into. 
Whenever it is called, it must always 
return control back to the operating sys-
tem in a special way, and should make 
no assumptions about its entry and exit 
conditions, as it may be interrupting an 
application such as Lotus 1-2-3 and 
should take pains to ensure it does not 
disturb Lotus' environment. It cannot 
really ask DOS for additional memory 
and expect to get it, as the rest of sys- 

memory owned by the 
program is returned to 
the system pool and all 
files opened via the 
handle based calls are 
closed. A return code in 
register AL may be 
passed back to the 
parent process, and ac-
cessed via another 
DOS call or by the ER-
RORLEVEL variable in 
.BAT files. All the other 
termination techniques 
are old DOS 1.0 
facilities, and its use 
can foreshadow the use 
of some other DOS 2.x 
capabilities. 

Programs terminated 

Fig 3: Structure of system upon subsequent executions of SPEED.COM in which foreground 
version affects background version 

Fig 2: Structure of system upon first execution of SPEED. COM in which it 
makes itself resident. 

DURING RUN 	 AFTER RUN 

VECTOR TABLES 
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Application 
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Alters data 
area in 
resident version 
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Resident portion 
of SPEED. COM 
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PROGRAMMING 
tern memory may have been allocated 
to another program. Whereas a normal 
program may run around the system 
doing anything it likes, a resident 
program is like a guest, and must obey 
the rules are tread carefully. Any trans-
gression results in spectacular system 
crashes. 
Moreover, because a resident 

program may find itself executing at ab-
solutely any time, it can find itself in 
some strange situations. For example, 
it can be running while a critical error 
is in progress, or while a disk access is 
taking place - a time during which the 
system normally just waits around for 
the access to finish. Of particular impor-
tance is the fact that the resident 
program is very likely to find itself ex-
ecuting while DOS has control of the 
system. This is where things get very 
tricky, as the DOS function dispatcher 
is not re-entrant. That is, DOS func-
tions with numbers greater than 10h 
cannot call other DOS functions with 
numbers greater than 10h. This means 
that a resident program may not be 
able to utilise DOS functions, as DOS 
may actually be active at the time it 
wishes to do so. 

This single factor is what makes the 
creation of advanced resident software 
very tricky, as to a large extent it 
places file I/O, date and time, memory 
management, sub-processes, directory 
manipulation and virtually everything 
else of any use completely out of 
bounds. Programmers involved with 
memory resident software are easily 
identified by the strange topology of 
their haircuts - brought about by fre-
quent sessions of tearing their own 
hair out. Fortunately, a series of un-
documented DOS features exist which 
are used almost universally to make 
the task somewhat feasible. We'll be 
looking at these next month. 

The vectors which a resident program 
chooses to hook up to depends upon 
the job being performed by that 
program. For example, a communica-
tions program might intercept the com-
munications interrupts, whereas a 
keyboard enhancer would connect it-
self to the keyboard interrupt and a 
print spooler might hook into several in-
terrupts. It is quite acceptable for a 
single memory resident program to be 
vectored to from several interrupts, and 
quite practical for one interrupt to in-
voke several resident programs. This is 
done by daisy chaining. When a 
program sets a vector to point to itself, 
it first takes note of whatever the vec-
tor was originally pointing to, and 
specifically calls that routine whenever 
it, itself, has been called. 

One of the most useful interrupts is 

the timer tick, which causes an inter-
rupt to be made every 18.2 times per 
second (approximately). The ticker is 
used for all sorts of things internally, 
such as stopping the disk drive motor 
a couple of seconds after the last disk 
access and updating the current time 
and date, on some machines. Print 
spoolers often utilise the ticker so that 
they may regularly feed more data to 
the printer. On older microcomputers, 
programmers would often use the 
keyboard scan vector for similar pur-
poses, as it would always be called pe-
riodically. However, a hardware 
generated ticker is far superior, as it 
provides a far higher degree of ac-
curacy and allows the resident 
program to run even when the system 
appears to be totally dedicated, for ex-
ample, during a disk access or trying 
to access a nonexistent printer. 

SPEED.COM constitutes perhaps the 
minimal memory resident program and, 
as such, forms a very good example of 
the techniques involved without obscur-
ing them by masses of conventional 
code. 

Structure 
Most reasonably simple memory resi-
dent programs follow very similar struc-
tures, and SPEED is no exception. The 
program consists of the initialisation 
and resident portions. They are both 
the one program, but with an imaginary 
line drawn between them. 

The resident portion is coded first, as 
this allows the initialising portion to be 
deleted once it has been used. This 
happens because the DOS function 
31h call uses register DX to indicate 
how much memory you want retained 
for your resident portion. The memory 
size is set in paragraphs, starting from 
the beginning of the segment in which 
the program resides. If DX is set such 
that you claim all the memory up to the 
end of the resident portion, but exclud-
ing the initialisation portion, the end ef-
fect is that DOS will nicely slice your 
program into two halves once the in-
itialisation is complete, and return the 
memory occupied by the non-resident 
portion back to the system pool. This 
means that the initialisation code is not 
left lying around in RAM, thereby mini-
mising the memory overhead of the 
utility. 

It is, of course, important to ensure 
that all variables, subroutines and data 
items required by the resident portion 
are in that area of memory actually 
retained by the operating system, other-
wise your utility may end up calling 
routines which have been overwritten 
by DOS or by other application 

programs. 
The initialisation portion takes the 

form of a normal program, reading com-
mand line parameters and whatever 
else it might need to do. It has the full 
functionality open to a normal program, 
and may call DOS without restriction. 
Its final tasks should be to set vectors 
to the resident portion and terminate, 
reserving the appropriate amount of 
memory. Before setting vectors, it 
should normally read the existing value 
for each vector and place it in an area 
of memory accessible to the resident 
portion. This allows the resident portion 
to daisy-chain through to other inter-
rupt handlers. 

The resident portion is programmed 
as an interrupt handler. That is, it 
should assume that all registers must 
be saved before use, should avoid call-
ing DOS functions (unless the undocu-
mented features are used) and should 
return to its called via a IRET instruc-
tion. In practice, however, most hand-
lers will daisy-chain through to another 
handler. If there is no other handler, 
DOS will generally have initialised the 
vector to point to an IRET instruction in 
ROM somewhere. During its execution, 
the resident portion should assume 
that the system is in an unstable or un-
known state, and if it changes any en-
vironmental settings, must reset them 
before exit. For example, if a resident 
program wishes to display a message 
on the screen, it may find that the 
screen is in APA high-resolution 
graphics mode, in which case directly 
writing to video memory will not work 
(unless the characters are meticulously 
etched onto the screen). 

Essentially, the resident portion must 
vanish without a trace when it finishes 
an execution. It cannot assume, as nor-
mal programs do, that DOS will clean 
up for it. The program it interrupted will 
not tolerate conditions suddenly and un-
expectedly changing within itself. 

Segment addresses 
Because the resident software is 
loaded into an `arbitrary' location in 
memory, the program should avoid any 
hard coded dependency upon the posi-
tion in which it will be loaded. Some de-
gree of dependency is acceptable in 
`.EXE' files, as segment references will 
be adjusted by the loader. 

Normally in an assembly language 
program, the code can be written 
based upon all sorts of assumptions. 
However, when the resident portion of 
a program becomes active, only one 
item of information is known: the seg-
ment address of its PSP. This is held 
in the CS (code segment) register and 
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),) 	 The perfect match... 

COMMODORE 
RITEMAN 

FEATURES 
The RITEMAN C+ is the ideal printer for the Commodore 64 or 128 computers. Just 
plug it straight into the Commodore serial port and it is ready to print. No expensive interface 
is required. 
INNOVATION 
The first thing you'll notice about the RITEMAN C + is it's unique front paper loading design. It's easier 
and more versatile, not just because paper feeds straight through without ever going around a roll bar 
(and bending it), but because now any thickness of paper can be used, labels never jam, positioning and aligning problems are eliminated, 
edges can now be printed on, and even envelope printing becomes practical. A built in printer stand raises the RITEMAN C + over your desk, 
allowing you to store paper underneath, not behind, doubling your usable desk space. 
INTELLIGENCE 
Even more impressive is the print features of the RITEMAN. Turn it on and it becomes an enhanced Commodore MPS801, only faster and 
smarter. It'll then work fine with original Commodore software. Send it the right software instruction though (or change a dip switch) and it 
becomes Epson compatible. Use Doodle, Printshop or any one of the more advanced print programs or word processors. 
Because the RITEMAN C+ has the full implementation of PETSCII in ROM, it doesn't waste time individually drawing the dots that 
make up special symbols such as hearts and circles. RITEMAN C+ will sometimes print three or more times faster than conventional 
printers with conventional interfaces. 
RITEMAN C+ also supports near letter quality printing, compressed, emphasized, italics, super and sub scripts, double emphasized, 
reverse and more. It even prints out hex listings automatically for machine cock programmers and hackers alike. 

CONSTRUCTION EXCELLENCE 
The RITEMAN C+ comes sturdily built and backed by a full 12 month manufacturers warranty. Components such as steel head belts (not 
rubber as in other printers) add up to one of the most reliable, durable printers ever built for personal use. Not surprising since it's manufac-
tured by C-Itoh. 
The Australian Commodore Review described it as: "the printer of my dreams . . . I am in love with this well thought out, feature packed 
printer . . . The RITEMAN C+ is an attractively styled, thoughtfully designed printer which is 100% compatible with the Com-
modore 64 computer. By 100% I mean that this printer plugs right into the serial port and, except for the amazing print speed of 105 
characters per second, behaves like an enchanted MPS801." (The new "Super" RITEMAN C+ now prints at 120 characters per 
second.) 

$599.00 

(02) 349 2366 

VgFis 
CONSULTANTS TO THE MICROCOMPUTER INDUSTRY 

183 Maroubra Road, Maroubra Junction, N.S.W. 2035 

THE AUTHORIZED DISTRIBUTOR 
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Hardware Interrupts 	 Software Interrupts 

IF Flags 
CPU 

CS:IP --11 	INTxx 
CPU 	 Instruction 

Device 
Controller 
Chip 

Programmable 
Interrupt 
Controller 
Chip 

Interrupt Enable Register 

\ \\ 
V 

Interrupt 	Mask 

is made available purely by the fact 
that the resident program currently 
holds the CPU. All references to data 
must be via the CS register, although it 
is usual to copy it to the DS (data seg-
ment) register for efficiency and con-
venience reasons. You cannot create a 
multiple segment resident program with 
the ASSUME psuedo-ops, as you will 
not necessarily know the address of 
the other segment (although you could 
arrange for it to be known). Everything 
your resident program needs to know 
at execution time must be derived from 
the contents of the CS register. This is 
not as bad as it sounds, just demands 
a little more discipline and a little less 
flexibility than you may be accustomed 
to. 

If you have created multiple interrupt 
handlers within the one resident 
program, these handlers can readily 
swap information since they will all 
share the same code segment value. 

A common requirement is for another 
program to establish communication 
with a resident program. This may be 
used for setting flags within the resi-
dent program, for example, pausing a 
print spooler or picking up buffer infor-
mation. Alternatively, it may be used to 
see whether the resident program is, in 
fact, resident. This is commonly used 
to ensure that a resident program does 
not load itself twice. In the SPEED ex: 
ample, we use the technique to sup- 

press SPEED from loading itself more 
than once and to also allow a dupli-
cated foreground version of SPEED to 
reset the speed setting of a resident 
background version before throwing it-
self away. 

At first glance, it may seem quite dif-
ficult to establish communications with 
a resident program from a foreground 
program. DOS has loaded the code 
into an arbitrary location and isn't 
going to tell us where. The resident 
program knows where it lives, but can't 
tell us because we don't know where it 
lives in order to ask. The effect is as 
though the resident program has disap-
peared inside the system and is no 
longer accessible. 

However, there is one lead which can 
direct us to the resident program. 
Various interrupt vectors have been set 
to point at it, and if we follow one of 
those vectors then we should find our-
selves looking at the resident program, 
buried deep inside the system some-
where. The SPEED utility uses this fact 
to prevent multiple loads of itself. 
Three bytes in from the start of the in-
terrupt handler appears a special 
marker, 'Ap'. The code branches 
around this marker to ensure that the 
marker is not executed as though it 
were an instruction. Each time the in-
itialisation portion of SPEED runs, it fol-
lows the timer tick vector and checks 
for the characters `Ap' three bytes on 

Fig 4: Sequence of events for the CPU to act on hardware and software 
interrupts 

PROGRAMMING 
from where the vector points to. If it 
finds these bytes, then it's a safe 
guess that a previous incarnation of it-
self is resident. Also, the foreground 
version knows where that previous in-
carnation lives, and may alter any of its 
variables at will. 

There are various other techniques 
available to find the location of resident 
software, including utilising unused in-
terrupt vectors, to avoid the situation 
where another piece of resident 
software daisy-chains itself off the 
same interrupt and makes it look as 
though the first program is no longer 
present, thereby leaving the way open 
for multiple loads. Since there are cur-
rently no standards for such things, 
many commercial products are not 
compatible with each other, and 
software designers use techniques 
which they think are 'unlikely' to be 
used by other vendors. Eventually 
there will be standards emerging for 
resident software. 

It might be argued that a two byte 
marker is a little brief, and that would 
be quite correct. In a commercial 
product an eight or 16 byte marker 
could be used which might even in-
clude the software version number, 
thereby guarding against incompatible 
foreground and background versions at-
tempting communication. We use a 
two byte marker here purely because it 
illustrates the technique without clutter-
ing the code. 

Fig 2 shows the effect upon the sys-
tem of an initial execution of a memory 
resident program such as SPEED. The 
software loads and starts running as a 
normal program, however, upon ter-
mination, it has hooked itself in as part 
of the operating system via interrupt 
vectors, and has left a piece of itself 
behind to join the core of the operating 
system in low memory. It has effective-
ly vanished, and become an integral 
part of the operating system. 

Fig 3 illustrates what happens upon 
further executions. The program loads 
again as a normal application program. 
It picks up the timer tick interrupt vec-
tor and follows it to see if the special 
marker appears in the appropriate 
place. Having determined that the 
marker exists, the program concludes 
that there is another version of itself 
resident in low memory, and that the 
vector it just followed points to the start 
of the segment in which the resident 
version resides. Using this information, 
the foreground version of the program 
may then alter the data area of the 
background version, thereby altering its 
speed setting. Having done this, the 
foreground version terminates in the 
usual way, evicting itself completely 
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The AMIGA 
Tomorrow's Technology Today! 

At Rampage, we believe the Amiga PC is the computer 
system that beats all its rivals in terms of performance and 
price. We encourage the use of the Amiga by importing high 
quality hardware and software for use on this exciting 
system. Part of our Amiga stock includes accessories such 
as: the Sidecar IBM Emulator (shown at left), Digiview Video 
Digitizer, Sound Sampling and Pro-Midi sequencing hardware, 
and of course a wide range of business, entertainment, and 
applications software. 
Rampage computers — the Amiga experts from $2495.00 

      

gCt144Pet9e 
COMPUTERS 

 

SEND FOR MORE INFORMATION ON: 

❑ PCW 	NAME: 	  

 

    

the business solution ❑ PC1512 ADDRESS: 
Shop 13 
300 Toorak Road ❑ AMIGA P/code: 
South Yarra 3141 
phone 1031 241 3031 telex: AA30625 Attn.: ME2274 

gcouPectse gcouPet9e gcot4Pa9e 
COMPUTERS 	 COMPUTERS 	 COMPUTERS 
the business solution 	 the business solution 	the business solution 

PC-1512 The AMSTRAD 
Business Solution 

Some people pay around $5875 for the "Blue" labled 
products, some pay less, but they don't get the backup and 
support that they require. But smart people buy the Amstrad 
PC-1512 system, get the same "Blue" labled quality, 
Rampage service and support, backup by AWA, and pay from 
only $1499.00 

  

AMSTRAD Personal 
Computer/Word Processor 

For an inexpensive, high quality word processor, we 
recommend the Amstrad PCW. With a mail merge and a 
spelling checker at your fingertips, you'll find the PCW a 
valuable aid for all your business or personal document 
writing. As well as Basic, the word processing software, and 
CP/M, we also include a free word-processor tutorial as part 
of the total package. Comes with Hi-Res monitor, disk drive 
and NLQ printer from only $1299.00 
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TOP SELLERS 
3.5" DISKS 
	

5.25" DSDD 
DSDD $5 
	

$1.90 ($1.90100's) 

„you aryQ  

PERSPEX PRINTER STAND $35 
JOYSTICK He/Hc $45 
IBM JOYSTICK $50 
SWS 60 DISK BOX $25 
q,...21-40L 3.5" DISK BOX $25 

DISKS $1.45 
($1.35 IN 100'S) 

TIS made - 75% clipping fever ghat's the best quality there is!!! 
CRIMONghere are some very tow quality Asian disks now flooding. the market. 
BUY THE BEST. Lifetime warranty, Micro-Ed logo, SSDD disks. 
These are premium quality, 75% clip, machine-made diskettes. 
Made in the US by Wabash DataTech. Suit Apple, Commodore, 
Microbee etc. Will also suit IBM as they can be used double-sided. 
You can spend up to $8 each for premium quality diskettes. Ours 
cost $1.45 because we sell A MILLION DISKS A YEAR! 
When you shift disks in truckload quantities you get real economics 
of scale. Check around. Even the chain stores are dearer than us on 
lifetime warranty diskettes. 

We won't be beaten on rice or  s  ualit disks! 

GPA SUPERMODEM 395 

Our top-selling modem. Features: 
Auto-answer, auto-dial, auto-disconnect, auto-line-turnaround, 
Hayes compatible, 300Bd Full-duplex, 1200/75 Viatel mode, 
1200Bd full-duplex optional extra ($190 extra). Over 1300 sold! 
$395 (Cables $30' and IBM/Apple Viatel software $35 extra.) 

Also available as a Kit for $299! 

OMICRO-EDUCATIONAL PTY LTD 
8/235 DARBY ST NEWCASTLE 2300 Ph (049) 26 4122 

Australia's Largest Computer Mail Order Company 

BUY DIRECT... 
WITH 
CONFIDENCE 
We offer: 
* 8 years experience 
* Overnight delivery 
* 10 day money-back warranty 
* 6 months full service warranty 
* Top quality national brand products 
* Competitive prices 
* Excellent workshop service 
* Friendly phone advice 
* Phone, VIATEL and mail ordering 
* AND we treat you like family! 

To: PO 160 
THE JUNCTION 2291 ORDER FORM 

Dear George, 
Please rush me the following: 	  

Enclosed please find cheque/ purchase order/Bankcard/ VISA/ MC 

	 for $ 	(add $7 courier) 

NAME: 	  

ADDRESS: 	  

COMPUTER: 	 SIGNED: 	  

FREE 
With orders over $50: 

*IBM or Apple Library Disk 
*Macintosh or Amiga Library disk 

(Add $5 for 3.5" disk.) 

Full of the best of the available 
Public Domain software. 
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ORAE, FoRm 
Micro-Educational 
8/235 Darby St 
NEWCASTLE 2300 
Dear George, 

Please rush me 
GPA SuperModem/s @ $359 ex/ $395 inc 
plus cable for my 
computer on 10 day approval. If I am not 
delighted with it I will send it back within 
a fortnight for a FULL REFUND. 
Extras: 

I V.22 	Cable 	Viatel 
	I $190   $30   S/W $35 

NAME: 	  

ADDRESS: 	  

P/CODE: 	  
Enclosed please find cheque/ purchase 
order/ Bankcard/ VISA/ Mastercard 

for $ 	 

Add $7 per modem for insured 
overnight KWIKASAIR courier. 

&MICRO-EDUCATIONAL PTV LTD 
Australia's largest computer mail-order company 

GPA SUPERMODEM: $395 
Makes the competition look sick ... 

"All the features of a $1000 
smart modem for less than 
the price of a dumb modem." 

Look at our features: 

* Standalone, direct-connect serial 
modem. Hayes compatible. 

* 6809 microprocessor controlled 
* Auto-answer, auto-dial, auto- 

disconnect, Auto line turnaround 
* CCITT V21 and V23 
* Telecom approved 

VIATEL software available $35 
(Apple/IBM) 

* Plugs into any serial port 
* Automatic Baud rate selection 
* Mains powered & onboard 

speaker 
* Meets Telecom approval specs 
* Fully software controllable 
* Internal expansion slot 
* Computer cables (specify) $30 

MODEM 

FEATURES 

GPA 
SUPER. 
MODEM 

AVTEK 
MULTI- 
MODEM II 

DATACRAFT 
5003A 

TULPI 
INTELLIGENT 

SUPER 
NICE MODEM 
II 

SCITEC 
BUSINESS 
2200 

NETCOMM 
SMART 
MODEM 123A 

V21poom0) 

V22(1200/1200) 

V23(1200/75) 

AutoDial 

AutoAnsw 

Hayes 

X 

X(OPTION) 

X 

X 

X 

x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

PRICE 

$585 
(with V.22) 

$395 $349 $480 $680 $699 $1144 $1610 

10 DAY FREE TRIAL 
This really is a brilliant modem, but the 
only way you will ever find out for 
yourself is to order one. But you don't 
have to take my word for it. You can order 
a gpa SuperModem, try it out, and if it 
doesn't live up to your expectations send it 
back within a fortnight for a FULL 
REFUND. NO QUESTIONS ASKED. I 
could go on but the answer is to try it for 
yourself. We showed this ad to some of 
our best customers and they were sceptical 
that a $395 modem could do everything 
we claimed. But when they bought a gpa 
SuperModem they were ECSTATIC. It 
really is that good. 

TO ORDER:  Ring me now 
on (049)26 4122 and quote your credit card 
number for overnight delivery. Or mail 
your cheque, purchase order or credit card 
number on the enclosed order form. Mail 
to Micro-Educational Pty Ltd, 8/235 
Darby St NEWCASTLE 2300 

IN STOCK NOW 

(Prices from Oct 86 Your Computer.) 

OVER 1300 SOLD! 

"An excellent modem, well-suited to OUT 
needs." J Watson, Q.S.W.L. (Bought 10) 
"The SuperModem does everything I have 
wanted it to do." G O'Brien 
"I'm very pleased with the SuperModem. I 
have several corporate customers who are 
prepared to delay purchase pending 
Telecom approval. They are very pleased 
with the technical aspects of the 
equipment." J Borchers. 
"Your SuperModem is superb! Everything 
works perfectly without the slightest 
problem." C Hansen 
"Excellent value." R Williams. 
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two PICs are daisy-chained together to 
provide 15 interrupt levels, whereas on 
the PC and XT there are only eight. 
The PIC contains a bit mask which con-
trols which of the eight interrupts it 
should allow to be passed through to 
the CPU. If the appropriate bit is 
enabled, the PIC will raise the IRQ line 
on the CPU. However, the CPU will 
only acknowledge the interrupt if the in-
terrupt enable flag (IF) in the flags 
register is set. 

Thus, once an external event has oc-
curred, there are three conditions 
which must be met before a machine 
interrupt will take place: the device con-
troller, the PIC and the CPU must all 
be prepared to accept the interrupt. If 
any one of these devices refuses the 
interrupt, then program execution will 
continue as though nothing happened. 
Two instructions, STI and CLI are 
provided for altering the IF flag in the 
status register. Clearing the IF flag 
(CLI) will effectively mask off all inter-
rupts, except for the non-maskable 
variety (NMI). It is not a good idea to 
leave the interrupts disenabled for 
more than a fraction of a millisecond, 
as dozens of interrupts occur every 
second, and failure to act upon many 
of these will result in an inaccurate sys-
tem time, or even worse. 

Software interrupts are much simpler. 
As we have said, they are instructions 
which programs may execute and 
whose action is indistinguishable from 
that of a hardware interrupt. They do 
not rely upon the PIC mask or IF flag 
for their acknowledgment - if a 
program executes an INT instruction, 
then that interrupt will occur no matter 
what. Because they are driven by 
programs rather than external events, 
software interrupts cannot occur 

asynchronously. That is, there is no 
way a software interrupt can occur 
while one of our programs is running 
unless we have asked for it (or unless 
a hardware interrupt handler has 
caused one to be done). This means 
than executing a CLI instruction will 
guarantee that no interrupts, other than 
NMIs, will occur until we reset inter-
rupts with an STI instruction. 

The explanation is more complicated 
than the code we would need to write 
to manipulate interrupt vectors safely 
without fear of interruption. Happily, 
DOS provides standard functions for 
the manipulation of interrupt vectors 
which guarantee than no asynchronous 
events will interfere with setting or read-
ing a vector. DOS function number 35h 
may be called with the AL register con-
taining the interrupt number desired, 
and will return with the ES:BX registers 
pointing to the handler for that inter-
rupt. To set vectors, function 25h may 
be called, again with AL holding the in-
terrupt number, and will set the vector 
to the contents of register pair DS:DX. 

These two DOS functions allow our 
programs to safely and cleanly sense 
and set absolutely any interrupt vectors 
of our choice. Since interrupts are the 
basis upon which MS-DOS works, this 
mechanism is crucial to any serious 
systems work. 

Timer ticks 
The SPEED utility presented in this ar-
ticle makes heavy use of the system 
timer, a resource which is worthy of fur-
ther examination. 
The system timer is an Intel 8253-5 

programmable interval timer (PIT). This 
device consists of three independent 
counters driven from a master clock of 

Function 
Number 

Input 
Conditions 

Output 
Conditions 

09h DS:DX points to ASCII string 
terminated by "$' 

String is printed upon current 
display device 

25h AL holds interrupt number 
DS:DX point to handler 

Vector is reset 

31 h Al holds completion code 
DX hold memory size in 
paragraphs 

Program terminates but stays 
resident 

35h AL holds interrupt number ES:BX points at handler 

4Ch AL holds completion code Program terminates 

tion 
Note: all DOS functions are called by loading register AH with the required func- 

number, and executing an INT 21 h instruction 

Table 1: DOS Functions used this month 

from the system. Of course, it is point-
less for the foreground version to 
change its own data area, as it isn't 
the version hooked into the interrupt 
vectors. 

Complex resident software may con-
sist of a series of background 
programs, plus a collection of 
foreground utilities, all of which must 
communicate information to each 
other. Although the only facts upon 
which each can rely are their own seg-
ment addresses and the forever con-
stant interrupt numbers, these meagre 
leads are enough to make the whole 
thing hang together. 

Setting interrupts 
One of the important aspects of inter-
rupts is that they really are interrupts. 
As such, they can occur at the most in-
convenient of times. For example, a 
timer tick interrupt may occur just as 
you are setting the timer tick interrupt 
vector. 

Any manipulation of the interrupt vec-
tors should be done assuming that an 
interrupt will occur at the earliest pos-
sible moment. That is, at the time you 
reset a vector to point at some of your 
own code, that code must be ready to 
run. For this reason, interrupt vectors 
are usually set in the very last stages 
of initialisation. Additionally, interrupt 
vectors should be manipulated with in-
terrupts disenabled. 

As we have discussed in previous ar-
ticles, there are two types of interrupt 
which may occur in the system. 
Software interrupts are instructions ex-
ecuted by programs which result in an 
efficient transfer of control to some 
other program, just as if a hardware in-
terrupt had occurred. Hardware inter-
rupts are generated by external events. 
In both cases, the result is exactly the 
same. For an interrupt of number 'N', 
the CPU picks up the four byte ad-
dress stored at location 'N*4', pushes 
the code segment, instruction pointer 
and flag registers onto the stack and 
commences execution at the new ad-
dress. The difference lies in the se-
quence of events which must occur 
before the interrupt is actioned. 
For hardware interrupts, the se-

quence of events starts with the real 
world signalling some condition to a 
device controller, such as the.  carrier 
detect line dropping on the communica-
tions port. If the device controller is 
enabled to generate interrupts, it will 
do so by raising a logical '1' on one of 
its output pins. This pin will run into 
one of the eight inputs on the 8259A 
programmable interrupt controller chip 
(PIC). On AT-compatible machines, 
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1.19318MHz. Each counter may be 
programmed to increase or decrease 
once every 1 to 65536 clock cycles in 
either binary or binary coded decimal 
(BCD). Each counter may be set to 
one of five modes. In one shot mode, 
the counter will count down to zero 
and then trigger its output and go no 
further. In the rate generator, the usual 
setting, after triggering its output the 
chip will reset the count and repeat the 
operation. In square wave mode, the 
output remains high for one half of the 
count and then toggles to low for the 
other half, resulting an an output which 
is high and low for equal amounts of 
time. The other two modes generate 
strobes, and are rarely used. Each of 
the timer registers may be read and 
written while the counting progresses. 
The device appears at the four I/O 
ports starting at I/O port address 40h. 

The output of the 8253-5 consists of 

three discrete pins on the chip. Each of 
these pins is hardwired via tracks on 
the circuit board to various destina-
tions. Timer 0 output runs to the IRQ 0 
input on the interrupt controller (PIC), 
thus attracting the attention of the CPU 
when it triggers. Timer 1 feeds to the 
DMA controller chip, and timer 2 inter-
faces to the speaker. 
Timer 1 is very important and is 

generally set to trigger quite rapidly. 
Timer 2 can be used to generate tones 
on the speaker, commonly set to 
produce square waves. Note that once 
you have started timer 2, the speaker 
will continue to produce the tone until 
you stop timer 2, and your program 
may continue with other work. Timer 0 
is used for operating system timing pur-
poses, and is initialised by DOS to 
count as slowly as possible, that is, the 
timer will trigger 1,193,180/65,536 
times per second, or about 18.2Hz. 

Port Function 	• 

40h Programmable Interval Timer (PIT) command word 

	

7 	6 	5 	5 	4 	2 	1 	0 

	

SC1 	SC2 	RL1 	RLO 	M2 	M1 	MO 	BCD 

41h PIT Timer 0 read/write 

42h PIT Timer 1 read/write 

43h PIT Timer 2 read/write 

Command 

SC1 

word bit assignment meanings: 

SCO 

	

0 	0 	Select counter 0 

	

0 	1 	Select counter 1 

	

1 	0 	Select counter 2 

	

RL1 	RLO 

0 	0 	Latch current count 
1 	0 	Read/write MSB only 
0 	1 	Read/write LSB only 
1 	1 	Read/Write LSB, MSB 

M2 M1 MO 

0 	0 	0 	Command 
0 	0 	1 	Programmable one-shot 
X 	1 	0 	Rate generator 
X 	1 	1 	Square wave generator 
1 	0 	0 	Software triggered 

strobe 
1 	0 	1 	Hardware triggered 

strobe 

Table 2: I/O ports used in this example 

PROGRAMMING 
The timer generates a type 8 interrupt, 
which will be acknowledged by the 
CPU if all of the enables are set, and if 
no higher priority interrupt is pending. 
User programs should not alter the 
rate at which timer 0 runs, as this will 
adversely affect timing dependent 
operations of the computer, such as 
disk delays. 

A signal on the IRQ 0 interrupt input 
on the PIC causes the CPU to branch 
to interrupt vector number 8. The hand-
ler for this vector takes care of the 
various house keeping tasks the operat-
ing system performs periodically, such 
as timing out the disk drive and in-
crementing the time. After the handler 
completes its work, it executes a 
software interrupt instruction to branch 
to vector number 1Ch. This vector nor-
mally just returns without doing any-
thing, but user programs may redirect 
the vector to themselves thereby 
providing them with a 'heart beat'. 
The SPEED utility operates by 

redirecting interrupt 1Ch to a small resi-
dent handler which loops, continuously 
looking at the timer 0 register, and not 
returning until the timer has reached a 
certain point in its count down to the 
next trigger point. 

The program 
As we have now examined most of the 
system resources used by the example 
program, let us now look towards List-
ing 1, the assembly language source 
code of SPEED.COM. 

The entire program is defined to lie 
within a single segment, and the as-
sembler is to assume that the CS and 
DS registers point to the start of that 
segment. 

The first fragment of code is the inter-
rupt 1Ch handler itself. The code com-
mences with a marker to detect an al-
ready resident version of the utility, 
and a branch around the marker. The 
handler then outputs a zero to port 
43h, which tells the 8253-5 PIT chip 
that we want to read the current con-
tents of the timer zero register. We 
then read the 16 bit counter from port 
40h, LSB first, then MSB. A compare 
instruction checks that the counter has 
reached the required point in its count 
back to zero, and the program loops if 
it has not. Note that the compare in-
struction does not test for exact 
equality, as it is possible that the 
program may not access the counter at 
the precise instant that it holds the re-
quired value. When the counter has 
reached the required point, the handler 
performs an inter-segment jump to 
wherever the 1Ch vector used to point 
before SPEED was loaded. This allows 
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Microscft (R) Macro Assembler vers,on 4.00 

Speed Controller 

Page 60,132 

TITLE Speed Controller 

PC Speed ContoLer 

Australian Personal Computer Magazine, January, 1367. 

Shoule be assembled as .30M file. 

Usage is: SPEED 0..9, where 9 is top speed. 

0000 
	

Codeseg 
	

Segment Para 

Assume CS:Codeseg,DS:Codeseg,SS:Nothing,ES:Nothing 

0100 
	

Ord 	100h 

0100 
	

MainfTop 
	

Proc 	Far 

0100 EB 24 90 
	

Jap 	inits 
	

; Perform initialisation 

4.*****44**114.1***********DMI*******#,4***ffitif}******* 
New TimerTick Interrupt Handler 	(iC) 

#14***********,**14441.***fialt***141414******444****4*** 

0103 CB 03 90 
	

Handler: 
	

Imp 
	

Delay 

0106 41 70 
	

Mauer: 
	

Db 
	

Ap 

0108 32 CO 
	

Delay: 
	

nor 
	

al, al 

018A E6 43 
	

Out 
	

43h,a1 
	

; Read TimerO with latchinq 

0100 E4 40 
	

In 
	

a1,40h 

010E BA E0 
	

Mov 
	

ah,a1 

0110 E4 40 
	

In 
	

a1,40h 
	

; Grab current count 

0112 86 E0 
	

xchg 
	

ah, al 

0114 2E: 313 06 0120 R 
	

Cmp 
	

ax,cs:ifactorl 

0119 77 ED 
	

ja 
	

delay 
	

loop until reached 

0116 2E: FF 2E 0122 
	

ICP 
	

dword ptr es:fold_in _1cl 

0120 FFFF 
	

Factor 
	

dw 
	

Offffh 

0122 7rT?7, ) 	 old_int_lc 
	

do 

ccil.***********M*Mwef 
* 	Initialisation 

cfcf*fff**Uffiffff**Me 

0126 OE 

0127 IF 

8128 88 351C 

0128 CD 21 

012D 26: 81 7F 03 7041 

0133 75 OF 

0135 BA 0199 R 

0138 B4 09 

013A CD 21 

0130 E8 8I6D R 

0I3F BB 4C00 

0142 CD 21 

0144 BA 81A6 

0147 B4 09 

8149 CD 21 

0148 89 1E 0122 R 

814F 8C 86 0124 R 

0153 BA 0103 R 

0156 88 251C 

0159 CD 21 

015B OE 

1115C 07 

Inits: 	Push 

Pop 

Mov 

Int 

Cmp 

Jne 

Mov 

Mov 

int 

Call 

Mov 

Int 

Not_Loaded: 	Nov 

Nov 

Int 

Mov 

Mov 

Mov 

Mov 

Int 

Push 

Pop 

es 

ds 	Addressability via DS 

Ax,351ch 	Find INT 1c Vector 

21h 	Result in ES:BX 

word ptr es:Ibx*31, ' A' 

Not_Loaded 	Are we resident ? 

dx, offset msgl 

ah,9 

21h 	Display message 

Read_Parm 	If so, reset speed 

ax,4c0Oh 

21h 	Terminate 

dx, Offset msp2 

ah,9 

21h 	Display message 

word ptr 

word ptr fold_int_lc+21,es 

Dx, Offset Handler 

Ax, 251ch 
	

Set TioerTick to Handler 

2Ih 

Cs 

Es 
	

; Copy CS to ES 

Listing 1: Assembler source for the speed utility 

PROGRAMMING 
more than one handler to daisy-chain 
off the 1Ch vector. We assume that 
the handler we branch to executes an 
IRET instruction to pass control back 
to the operating system. And that is 
the entire resident portion of SPEED. 

The non-resident portion commences 
at the label INITS. This portion estab-
lishes addressibility by copying the 
code segment register into the data 
segment register (via the stack). It then 
loads AH with 35h, the function code 
to find the value of an interrupt vector, 
and AL with 1Ch, the vector we are 
concerned with. DOS is called by an 
INT 21h instruction, passing control to 
the DOS function dispatcher. When 
DOS returns control to our program, 
the ES:BX register pair point to the in-
terrupt handler and we can use a com-
pare instruction to see if our marker is 
where it should be. 

If the marker is found, we know that 
a previous version of SPEED is current-
ly resident and can display a message 
using DOS function number 9, and 
then call the READ_PARM subroutine 
to alter the FACTOR variable in that 
resident copy. Once this is done, the 
foreground copy may then dispose of it-
self by calling DOS function number 
4Ch, with a return code of zero to indi-
cate successful completion. 

If the marker is not found, then the 
program branches to the label NOT 
LOADED and takes steps to make it-
self resident. First it displays a mes-
sage, and then stores the current value 
for vector 1Ch in a place the resident 
copy will be able to access it, namely 
the variable OLD_INT_1C. It then loads 
the DS:DX register pair to point at the 
interrupt handler portion of itself, and 
calls the DOS function dispatcher with 
AH containing 25h (set vector function) 
and AL containing 1Ch (the vector to 
set). The command line parameter is 
then read by a call to READ_PARM. 
Finally, the routine loads DX with the 
offset of the end of the resident por-
tion. This is how many bytes of code 
need to be kept by the system when 
the program terminates, and is every-
thing up to the INITS label. The byte 
count is converted to a paragraph 
count by dividing by 16 and rounding 
up. The program then terminates itself, 
but stays resident, through the use of 
DOS function 31h. 

The READ_PARM subroutine reads a 
single digit parameter from the com-
mand line. It does this by using the 
command line parameters passed to 
the program in its PSP, courtesy of 
DOS. As you may recall, the PSP is a 
100h byte area at the front of each 
program, and for COM files, you can 
be sure that CS:0000h points at the 
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015D 

0160 

0163 

0165 

E8 0160 R 

BA 0126 R 

01 04 

D3 EA 

Call 

Mov 

eov 

shr 

0167 42 Inc 

0168 88 3108 Mov 

0168 CD 21 Int 

8160 Read_Parm Proc 

0160 28 DB Sub 

016F BA AF 0080 Mov 

0173 BF 0089 Mov 

0176 BB FD 00 Dig_Loop: Cep 

0179 74 13 Je 

8178 BA 87 8081 Mov 

017F 2C 30 Sub 

1181 3C 09 Cep 

0183 77 84 Ja 

0185 32 E4 Kar 

8187 BB F8 Mov 

0189 FE CD Skip_Dig: Dec 

0188 43 Inc 

018C EB CB Jmp 

018E DI E7 End_Pare: Shl 

0190 BB B5 018F R Mov 

8194 26: A3 0120 R eon 

0198 C3 Ret 

Read_Pare Endp 

8199 53 70 65 65 64 20 52 Isgl db 

65 73 65 74 2E 24 

81A6 53 70 65 65 64 28 43 Msg2 db 

6F 6E 74 72 6F 6C 6C 

65 72 20 4C 6F 61 64 

65 64 2E 24 

018F 8001 SP_Table dw 

01C1 0188 dw 

01C3 0810 de 

0105 0028 dw 

01C7 0832 dw 

01C9 8044 dw 

OICB 0200 dw 

01CD 0881 dw 

81CF 1000 dw 

0101 FFFF dw 

Mainprog EndP 

0103 Codeseg EndS 

End 

'Speed Reset.$' 

'Speed Controller Loaded.$' 

1 	Setting 0 

8 	Setting 1 

16 	Setting 2 

32 	Setting 3 

50 	Setting 4 

68 	Setting 5 

512 	Setting 6 

2848 	Setting 7 

4896 	Setting 8 

65535 	Setting 9 

Mainprog 	; Set entry point 

Read_Pare 	Set speed 

lx, offset inits 	Find size of resident 

cl, 4 	portion 

dx,c1 	Convert to paragraphs 

dx 	Round up  

Ax,3180h 	Set return code to 0 

21h 	Terminate & Stay Res. 

Near 

bx,bx 	clear DX 

ch,C8X+81h] 	grab pare length 

di,9 	result in here 

ch,0 	last pare byte 

End_pare 	jump if so 

al,lbx+81h1 	get character 

al, 30h 	Convert from ASCII 

al, 9 

Skip_Dig 	skip if not numeric 

ah, ah 

di, ax 	else take result 

ch 

bx 

Dig_Loop 

di, 1 	double for offset 

ax,ds:ISP_Table+dil 	look up delay factor 

EsOactorl,ax 	and pass to handler 

Segments and Groups: 

Name 	Size 	Align 	Combine Class 

CODESEG  	01D3 PARA NONE 

Symbols: 

Name 	Type Value Attr 

DELAY  	L NEAR 0108 	CODESEG 

DIG_LOOP  	L NEAR 0176 	CODESEG 

END_PARM  	L NEAR 018E 	CODESEG 

0- 

beginning of the PSP. Offset 80h in the 
PSP contains the length of the com-
mand line parameters, and offsets 81h 
onwards contain the parameters them-
selves. The subroutine simply scans 
the characters until it finds an accept-
able numeric, then looks up a cor-
responding value in the SP_TABLE 
array. The value retrieved is placed in 
ES:[FACTOR], that is, the offset of 
FACTOR relative to the extra segment 
pointer. If this is the first load of 
SPEED, then ES has had CS copied 
into it, and the FACTOR affected is the 
one in the foreground copy of the 
program. If this is a subsequent run, 
then ES happens to point to the 1Ch 
vector, and the FACTOR affected is 
the background copy. 
The SP_TABLE table allows cus-

tomisation of the various speeds from 
zero to nine. Taking speed 1, for ex-
ample, the sequence of events when a 
timer tick occurs is as follows: the 
timer 0 counter has reached zero, and 
so the 8253-5 chip resets the count 

`Running with a speed of 
zero produces an 

incredibly slow system. 
Normally fleeting 

operations such as 
scrolling the screen one 
line suddenly seem to 

take forever' 

back to 65536 and interrupts the CPU. 
After the CPU has finished its own 
tasks, it passes control to our routine 
through interrupt 1Ch. Our routine 
loops, as the 8253-5 counter continues 
counting backwards towards zero. Our 
routine does not return until the 8253-5 
count reaches a value of eight - mo-
ments before it is due to generate its 
next interrupt. At that instant our 
routine relinquishes control, and the 
CPU resumes its primary task, Space 
Invaders or whatever it may be. The 
primary task is allowed to execute for 
the time it takes to count from eight 
down to zero (at 1.19 million counts 
per second), and then is interrupted 
again. Thus the lower the value in SP 
TABLE, the more severe an effect is 
imposed on performance. 
Running with a speed of zero 

produces an incredibly slow system. 
Normally fleeting operations such as 
scrolling the screen one line suddenly 
seem to take forever. The action takes 
place is small bursts - the brief periods 

lowwww.■•wwersorrprril 
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ARE YOU STILL IN THE DARK? 

ENLIGHTEN 
YOUR 

PC/XT/AT OR 
COMPATIBLE 

SYSTEM 
WITH 

mitac 
EXPANSION 

BOARDS 
HARD DISKS 

ETC. AT 
BETTER PRICES 

• Mono/Graphics/Printer with or without serial 
• Color/Graphics standard & E.G.A. 
• RAM 
• Multi Function 
• Hard disks for PC, XT and AT 
• I/O Boards 

Ask your PC Dealer 

DEALER ENQUIRIES TO: 

COMPUTHINK 
11 Hamlet Street, Cheltenham (V1584 3188 

mitac 
WHEN RELIABILITY IS THE DECISIVE FACTOR 
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FACTOR 	 L WORD 	0120 CODESEG 

HANDLER 	 L NEAR 	1183 CODESEG 

INITS 	 L NEAR 	0126 CODESEG 

MAINPROG 	 F PROC 	0181 CODESEG Length = 0003 

MARKER 	 L NEAR 	0106 CODESEG 

MSG] 	 L BYTE 	0199 CODESEG 

MS62 	 L BYTE 	0IA6 CODESEG 

NOT_LOADED 	 L NEAR 	0144 CODESEG 

OLD_INT_IC 	 L DWORD 0122 CODESEG 

READ_PARM 	 N PROC 	016D CODESEG Length . 002C 

SKIP DIG 	 L NEAR 	0189 CODESEG 

SP TABLE 	 L WORD 	01BF CODESEG 

116 Source Lines 

116 Total Lines 

37 Symbols 

49266 Bytes symbol space free 

0 Warning Errors 
0 Severe Errors 

18.2 times per second when the CPU 
actually has the opportunity to do use-
ful work. The interesting point, 
however, is that other timing depend-
ent processes within the system should 
not be affected. For example, a com-
munications package may continue to 
run and the operating system should 
maintain the correct time and date. 
The disk drives will still time-out the 
normal period after usage. Of course, 
you may find one or two funny things 
going on in your system, and some 
software which uses loops for internal 
timing rather than taking a lead from 
the hardware may find itself very con-
fused. 

As we have said, the resident portion 
of this .program is almost the smallest 
possible. Eager beavers might like to 
enhance the utility, intercepting the 
keyboard vector to allow 'hot-key' ac- 

cess to a speed selection, or perhaps 
inventing something useful or entertain-
ing for the system to do while it is wait-
ing around. Anything really ambitious 
will require calling non-reentrant DOS 
functions (function numbers above 
10h), and until you know the undocu-
mented tricks, this can result in lots of 
intermittent system crashes. 

Creating the utility 
The SPEED utility can be created in a 
similar fashion to our previous utility. 

Readers who have access to an as-
sembler and who are interested in 
trying their own enhancements and 
modifications should simply type in the 
assembly language source shown in 
Listing 1. The program can then be as-
sembled and linked using the following 
commands: 

MASM SPEED; 
LINK SPEED; 
EXE2BIN SPEED 
COPY SPEED.BIN SPEED.COM 
ERASE SPEED.EXE 
ERASE SPEED.BIN 

This will produce a '.COM' file ready 
for execution. 

Readers without assemblers, but with 
access to Microsoft Basic interpreters 
may key in the program shown in List-
ing 2. This consists of a small 'loader' 
followed by data statements required 
to generate the utility. Running the 
program produces a disk file called 
'SPEED.COM' which may then be run 
as a normal utility. The program file 
produced by the assembler and the 
one produced by the Basic program 
are identical. Remember, however, that 
the Basic program includes various 
checks to catch keying errors, and if 
any of these errors are reported by the 
program, you should check your data 
statements most carefully. Don't just 
continue on after the loader has 
detected a keying error. If you are un-
sure, you may like to consult the first in-
stallment of this series (Novermber 
1986 APC) for further details. 

To readers of either persuasion who 
find keying listings quite tedious, both 
the assembler and Basic versions are 
available on Microtex 666 for 
telesoftware download. 

Next Month 
The series continues next month and 
covers the mystical side of memory 
resident software - the undocumented 
DOS facilities that everyone really 
needs to know about, but no one 
seems prepared to talk about. 
Additionally, we'll be getting into 

keystroke activated programs, and 
having a look at how to directly ad-
dress the screen and determine screen 
types. 

END 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
195 
200 
205 
210 
220 
230 
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.COM & .EXE file Generator 

  

DEFINT A—Z 
READ FILENAMES 
ON ERROR GOTO 510 
KILL FILENAMES 
ON ERROR GOTO 0 
OPEN FILENAMES AS #1 LEN=1 
FIELD #1, 1 AS OUTPUTS 
COUNTER = 0 
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THE IMPORTERS OF 
MACE $153 AND XTREE $112 

INTRODUCE 

FOR11111-0011. 
FORMTOOL is the sophisticated software package 
that allows you to custom make forms, letterheads 
all office stationery. With FORMTOOL you no longer 
need costly typesetting, artwork and printing. 

PATIENT HISTORY UPDAT 

AREA SCHEDUL 

••• 

LINE DRAW 
Single keystrokes make screen-wide horizontal 
and vertical lines with perfect intersections, 
corners, T's, double lines and grids 
automatically. 
MERGE 
Fill in form or just specify dBase, DIF or ASCII 
data files and let FORMTOOL merge data into 
your new form. 

PRINTING 
Print your own office forms. Just plug in for use 
with most dot matrix, laser and injet printers. 
Sideways printing included. 

TEXT COMMANDS 
Variable fonts, typestyles and sizes. Direct 
access to graphic symbols, horizontal and 
vertical typesetting. Foreign characters etc. etc. 

PERFECT INTERFACE (AUSTRALIA) PTY. LTD. 
Level 8, 56 Berry St., N. Sydney NSW 2060 
Phone (02) 957 6686 

Please send me 	 copies of MACE, $153 each. 

Please send me 

Please send me 

I enclose my cheque for $ 	 or please debit my American 
Express, Diner's Club, Visa, Mastercard or Bankcard plus $6.50 freight. 

	copies of XTREE, $112 each 

copies of FORMTOOL, $295 each. 

$295 
A GENUINE 

PRODUCTIVITY TOOL 

ONLY 
ICard expires 	  Signature 	  

IName 	 Company 	  

ILIO 	IMO OM IMO MEMO= MEM OMNI= MOO MOO OM= ImiMmi 

Address 	  

Phone No. 	  

Buy New! Save time & orintina costs • 
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4 	240 PRINT 	"Generating 	 
250 READ LINE.IDENT$ 
260 	IF LINE.IDENT$ = 	"END" 	THEN GOTO 430 
270 CHECKSUM=0 
280 BYTE.POS=0 
290 READ 1TEM$ 
300 IF 1TEM$ = "$" THEN GOTO 390 
310 BYTE = VAL("&h"+ITEM$) 
320 BYTE.POS=BYTE.P0S+1 
330 COUNTER = COUNTER + 1 
340 CHECKSUM=CHECKSUM + 	(BYTE.PDS * BYTE) 
350 IF CHECKSUM > 9999 THEN CHECKSUM= CHECKSUM - 9999 
360 LSET OUTPUT$=CHR$(BYTE) 
370 PUT #1 
380 GOTO 290 
390 READ VERIFYSUM 
400 IF CHECKSUM = VERIFYSUM THEN GOTO 250 
410 PRINT 	"Incorrect data at DATA 	line commencing LINE.IDENT$ 
420 STOP 
430 READ SIZE 
440 IF SIZE = COUNTER THEN GOTO 490 
450 PRINT 	"Error - bytes missing." 
460 PRINT 	"Expected 	"; 	SIZE; 	" 	bytes, 	only read 	";COUNTER 
470 STOP 
480 CLOSE #1 
490 PRINT 	"Generated 	file 	"; 	FILENAMES 
500 END 
510 RESUME NEXT 
520 	' 
530 	' 
540 	' 
550 	' 
1000 DATA 	"SPEED.COM" 
1010 	DATA 	1 	, 	EB, 	24, 	90, 	EB, 	03, 	90, 	41, 	70, 	32, CO, 	E6, 	43, $, 9613 
1020 DATA 	2 	, 	E4, 	40, 	BA, 	E0, 	E4, 	40, 	86, 	E0, 	2E, 38, 	06, 	20, $, 7374 
1030 	DATA 	3 	, 	01, 	77, 	ED, 	2E, 	FF, 	2E, 	22, 	01, 	FF, FF, 	00, 	00, $, 7776 
1040 	DATA 	4 	, 	00, 	00, 	0E, 	1F, 	B8, 	1C, 	35, 	CD, 	21, 26, 	81, 	7F, $, 6885 
1050 	DATA 	5 	, 	03, 	41, 	70, 	75, 	OF, 	BA, 	99, 	01, 	B4, 09, 	CD, 	21, $, 7568 
1060 	DATA 	6 	, 	E8, 	2E, 	00, 	BB, 	00, 	4C, 	CD, 	21, 	BA, A6, 	01, 	B4, $, 8720 
1070 	DATA 	7 	, 	09, 	CD, 	21, 	89, 	1E, 	22, 	01, 	8C, 	06, 24, 	01, 	BA, $, 5204 
1080 	DATA 	B 	, 	03, 	01, 	B8, 	1C, 	25, 	CD, 	21, 	OE, 	07, ES, 	OD, 	00, $, 4953 
1090 DATA 	9 	, 	BA, 	26, 	01, 	81, 	04, 	D3, 	EA, 	42, 	B8, 00, 	31, 	CD, $, 9080 
1100 DATA 	10 	, 	21, 	2B, 	DB, 	BA, 	AF, 	SO, 	00, 	BF, 	09, 00, 	80, 	FD, $, 9024 
1110 	DATA 	11 	, 	00, 	74, 	13, 	BA, 	87, 	81, 	00, 	2C, 	30, 3C, 	09, 	77, $, 5201 
1120 DATA 	12 	, 	04, 	32, 	E4, 	813, 	FB, 	FE, 	CD, 	43, 	EB, E8, 	D1, 	E7, $, 5586 
1130 DATA 	13 	, 	88, 	85, 	BF, 	01, 	26, 	A3, 	20, 	01, 	C3, 53, 	70, 	65, $, 7411 
1140 	DATA 	14 	, 	65, 	64, 	20, 	52, 	65, 	73, 	65, 	74, 	2E, 24, 	53, 	70, $, 6586 
1150 DATA 	15 	, 	65, 	65, 	64, 	20, 	43, 	6F, 	6E, 	74, 	72, 6F, 	6C, 	6C, $, 8050 
1160 	DATA 	16 	, 	65, 	72, 	20, 	4C, 	6F, 	61, 	64, 	65, 	64, 2E, 	24, 	01, $, 5142 
1170 	DATA 	17 	, 	00, 	08, 	00, 	10, 	00, 	20, 	00, 	32, 	00, 44, 	00, 	00, $, 1352 
1180 	DATA 	18 	, 	02, 	00, 	08, 	00, 	10, 	FF, 	FF, $, 3421 
1190 DATA END, 	211 

Listing 2: Basic loader and data statements for speed utility 

 

SOFTWARE + 2 DAYS TRAINING 
• DOS 	 • DATABASE 
• WORDPROCESSING • SPREADSHEETS 
• SPELLING CHECKER • GRAPHICS 
• MAIL MERGE/LABELS • COMMUNICATIONS 

TRAINING BY WILLIAMS BUSINESS COLLEGE 

 

E $395 
(02) 817 4129 

   

pt oft 
OPTIMUM SOFTWARE SOLUTIONS 

For the name of your nearest 
Authorised OptSoft Dealer please phone 

(02) 680-3930 
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WHAT'S NEW 
Ian Davies checks out the most interesting new micro products 

announced over the last month. 

Aussie AT 
with distinction 
Starcard Australia has 
released the StarCard-286 
AT-compatible computer. 
This machine was designed 
locally by an ex-IBM design 
engineer, and is being 
constructed within Australia, 
supplementing Starcard's 
hardware with products from 
other Australian 
manufacturers. 
The machine looks 

impressive in terms of price 
and performance. The 80286 
CPU may be run at 6, 8 or 
10MHz, includes 640k of 
memory, EGA adaptor, and a 
30Mbyte voice coil hard 
disk with an average access 
time of 28ms (compared 
with 40ms on an IBM PC/ 
AT). All this for just $5950, 
excluding tax. A 44Mbyte 

version is also available for 
$6600. 
Starcard Australia claims 

that the machine features a 
full 16-bit bus, attesting to 
its true AT design, and runs 
the de facto standard 
Phoenix ROM, thereby 
achieving a high degree of 
compatibility. The 
motherboard provides eight 
expansion slots, serial and 
parallel ports, and makes 
heavy use of CHIPS gate 
arrays. The EGA board is 
also Australian designed, but 
sourced from another 
supplier. The StarCard-286 
is supplied with a 
monochrome monitor which 
can be easily replaced by a 
colour screen to obtain the 
most from the EGA. The 
machine comes complete 
with DOS 3.1 and a menu 
manager. 
More information is available 

from Starcard on (02) 27 
4517. 

Orchid 
12.5MHz board 
Hot on the heels of 
December's announcement 
of a 16MHz 80386 
expansion board, Orchid 
Technology has released a 
12.5MHz 80286 expansion 
board, claimed to be the 
fastest add-on available. 
The PCturbo 286-12 is 

suitable for the PC, XT, 
PC/AT and compatibles, and 
features 1 Mbyte of RAM 
with support for 4M bytes of 
EMS memory. The board 
plugs into an expansion slot 
and works in tandem with 
the original processor. This 
means that it can coexist 
with 8088, 8086, 80186 
and 80286 based systems, 
and can take advantage of 

Intel gets 
serious 
Intel Corporation has released 
ten (count them, ten) new 
single board computer 
systems. 
Four of these are 80386-

based cards for the Multibus 
architecture, and feature 
surface mount technology 
and 64k of CPU cache for 
zero wait-state memory 
access. The four different 
machines vary only in 
memory size, with options 
on 1, 2, 4 or 8Mbytes of 
32-bit RAM. All of the 
boards can be upgraded 

the second processor by 
delegating certain I/O 
functions to it. This also 
means that the board would 
presumably run in an Olivetti 
M24, a machine usually 
precluded from go-faster 
cards since the CPU is on 
the reverse side of the board 
to the expansion sockets. 
Orchid claims the board 

runs eight times faster than 
a PC, and 2.5 times faster 
than an AT. The PCturbo 
286-12 is supplied complete 
with configuration, disk 
cache, print spooling and 
RAM disk software. Australian 
pricing is yet to be 
determined, but since its US 
pricing is the same as the 
80386 card, it should work 
out to around $2900. 
More information is available 

from Porchester Computers 
on (03) 537 2722. 

through the use of expansion 
modules to 1 6M bytes. The 
computers actually sport two 
buses: one is 32 bits wide 
for interaction between the 
CPU, cache and dual ported 
memory, and the other is 16 
bits wide for transfers over 
the Multibus or iSBX bus. 
For operating systems, a 
choice between iRMX 286, 
Xenix and Unix is available. 
The other six machines are 

80286-based, with memory 
sizes of 1, 2, 4, and 
8Mbytes and a processor 
speed of 8 or 10MHz. 
Again, maximum memory is 
1 6M bytes, with zero wait-
states 
Intel think these products 

should prove useful for 
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WHAT'S NEW 

dedicated high performance 
workstations, real-time control 
and test equipment. Intel is 

Wyse 
AT-compatible 
MPA has released the 

Sanyo 
Supermicro 
Minicomputer 
Hmm, Super ... Micro ... 
Mini ... ? 
Whereas a microcomputer 

is a tiny computer based on 
a microprocessor; a 
minicomputer is a small fully 
fledged multi-user computer; 
and a supermini is a really 
powerful mini which seems 
almost too powerful to be a 
mini. 
A Supermicro Mini, ergo, is 

a minicomputer which has 
been constructed out of 
many supermicros. And a 
supermicro, ipso facto, just 
has to be a small computer 
based on a microprocessor 
which seems almost too 
powerful to be a 
microprocessor. 
Anyway, Sanyo has been 

New DataFlex 
release 
Australian Microcomputer 
Solutions has announced the 
availability of DataFlex release 
2.2. 

represented by Total 
Electronics, on (03) 288 
4044. 

Wysepc 286 AT-compatible 
computer which is capable 
of operating at 6 or 10MHz 
switch selectable. 
Priced at around one half 

the equivalent IBM system, 
the Wysepc features 640k 
of RAM, a choice of 
keyboards, DOS 3.1 and 
GW-Basic. Three 
configurations with disk 
sizes ranging from 20 to 
80Mbytes are available. 
MPA claims the PC is 
compatible with the Wyse 
series of terminals, forming 
the ideal base for a multi-
user system. 
MPA is on (03) 894 1500. 

appointed Australian 
distributor for one of the 
above mentioned. The Sanyo-
Icon M PS020-2 is a joint 
American and Japanese 
development, based around 
lots of 68020 processors, 
each of which may run 
different operating systems 
while accessing a common 
database. Sanyo claims that 
the supermicro is capable of 
running IBM system 370 
(?), Unix BSD, Unix V, Pick 
and MS-DOS concurrently. 
Separate processors deal 

with terminals, program 
execution, files, cache 
management and the like. 
An 80286 processor provides 
IBM PC/AT compatibility. 
The basic unit supports 16 
users, and can handle up to 
1000 when fully expanded 
to 32 processing units. 
Starting price is around 
$55,000. 
Sanyo is on (02) 439 

2411. 

The new release features 
support of Unix V in addition 
to MS-DOS: and includes 
enhancements such as pop-
up windows and pull-down 
menus, through an 
enhancement to the PAGE 
command. Additionally, the 
DataFlex compiler is now 30 

per cent faster, and can 
perform numeric processing 
more quickly as well as 
providing an extensive query 
operations. 
Additionally, full MS-DOS 

and Unix path name 

ADE OPAL 
AT-286 
ADE can now supply you the 
OPAL AT-286 PC/AT-
compatible computer. 
This machine features an 

80286 CPU running at 
8MHz without wait states, 
switchable to 6MHz. The 

Hand held 
Organiser 
An interesting looking box, 
this one. The hand held 
Organiser II is an appointment 
book, multi alarm clock, 
database, and data capture 
unit with a memory capacity 
of up to 304k. 
Using EPROM Datapaks, 

applications such as finance, 
maths and spell checking 
may be installed. Optional 
hardware extras include a 
mains adaptor, RS-232C 
interface, bar code reader, 
magnetic card reader, PC-
based development system 
and bulk Datapak copier/ 
eraser. 

Entry level CAD 
Hitech Design offers a low 
cost entry level CAD system 
based around the AutoCAD 

conventions are supported 
for all file references. A 
utility is provided to convert 
dBase II databases directly 
to DataFlex databases, thereby 
easing the migration process. 
AMS is on (052) 21 1300. 

640k of RAM is expandable 
to 15Mbytes, and a 20Mbyte 
hard disk is included. Other 
standard equipment consists 
of serial and parallel ports, 
battery backed clock/ 
calendar, AT-style keyboard 
and a choice of colour or 
monochrome graphics card. 
More information is available 

from ADE, on (03) 568 
7877. 

Looks great, complete with 
all the tools to produce your 
own vertical applications. 
The unit is supplied by RCS 
Design, which, (obviously 
not organised) forgot to 
supply either its address or 
phone number. 

package, and includes 
bundled support. 
The system comprises an 

IBM-compatible running an 
80286 at 10MHz with 
80287 coprocessor, 
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13AaaJP+ 
THE IMPORTERS OF MACE $153, XTREE $112, 

AND FORMTOOL $295 
introduce 

DSBACKUP+ is an invaluable hard disk software utility 
designed to quickly backup and restore any or all files 

from an IBM PC/XT/AT or close compatible 
FEATURES 
NOT COPY PROTECTED 
This means you can install it and forget it, with no need 
for clumsy key disks. 

TRUE DATA COMPRESSION 
Now you can get even more data on each disk or 
cartridge — up to 40% more! 

SPEED 
No more waiting around — DSBACKUP + backs up to 10 
Megabytes in 5 minutes with its new SPEEBACK OPTION! 

MULTIPLE VOLUMES 
You can now backup and restore from more than one 
drive at a time, 

DIRECTORY & FILE SCROLLING 
Now you can scroll through all the selected backup files 
prior to the backup process and take full advantage of the 
Inclusion/Exclusion FILESPEC capabilities. 

PERCENTAGE COMPLETION 
DSBACKUP+ is always updating your screen with 
information regarding me status of your backup. 

BENEFITS 
DS BACKUP+ IS SAFE 
All the data you spent years accumulating is 
automatically verified while backing up and/or restoring, 
assuring you complete data integrity. 

DS BACKUP+ IS FAST 
An entire 10 Megabyte hard disk can be backed up in 5 
minutes (That's 10 times faster than DOS). Under 
normal operating procedures you will save valuable 
hours every time you back up. 

DSBACKUP IS EASY 
Completely menu or command line driven, all of the 
programming functions are clear and simple to follow 
during step by step backup/restore procedures. All the 
information you need is always on screen including 
single keystroke context sensitive help. 

DSBACKUP+ IS POWERFUL 
With DSBACKUP+'s new power features such as True 
Data Compression and Data Specific Backups, 
DSBACKUP+ offers options that were formerly only 
available on more expensive tape drives and mainframe 
systems. 

NOT BE WITHOUT! 
INSURANCE YOU SHOULD ONLY $195 

MI 	 INN MI INN MEI 	 IMO EM 	 NMI NMI • 

PERFECT INTERFACE (AUSTRALIA) PTY. LTD. 
Level 8, 56 Berry St., N. Sydney NSW 2060 Phone (02) 957 6686 

Please send me 	 copies of MACE, $153 each. 

Please send me 	 copies of XTREE, $112 each. 

Please send me 	 copies of FORMTOOL, $295 each. 

Please send me 	 copies of DSBACKUP + , $195 each. 

I enclose my cheque for $ 	 or please debit my American 
Express, Diner's Club, Visa, Mastercard or Bankcard plus $6.50 freight. 

Card expires    Signature 	  

Name 	 Phone No. 	  

Address 	  

Company 	  
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WHAT'S NEW 

20Mbyte disk and high 
resolution monitor, AutoCAD 
version 2.5, A-3 digitiser 
tablet, A-3 plotter, Hitech 
software enhancements, 
tutorial, digitiser overlays 

Cosmopolitan 
WP 
Computers Anyware, Inc has 
released a new word 
processor for European 
consumption which can 
support multiple languages 
simultaneously. 
Interword is available in 

several configurations, each 
of which features different 
combinations of languages 
selected from Danish, English, 
Finnish, French, German, 

and free training with 12 
months support. 
The cost of the system is 

$17,500, which looks pretty 
good. Hitech Design is on 
(03) 419 3713. 

Icelandic, Italian, Norwegian, 
Portugese, Spanish, Swedish, 
Arabic and Farsi. Computers 
Anyware claims that 
Interword differs from most 
other multi-language word 
processors in that language 
switches are performed in a 
keystroke, without the need 
to load disks. Words and 
letters from one language 
may be inserted in documents 
written in another language, 
and full text editing and 
formatting facilities are 
included. For machines not 
equipped with an EGA 
display adaptor, the package 
comes complete with an 
EPROM chip. Output may be 
produced on dot matrix, 
laser or Qume-compatible 
daisy wheel printers. 
Computers Anyware is not 

yet represented in Australia, 
but may be contacted on 
(703) 442 7910 in the US; 
telex 901020 ANYWARE. 

provides the major advantage 
in that Pick applications 
generate psuedocode, not 
directly executable machine 
code. This means that 
programs may be ported 
from one environment to 
another without recompilation. 
Unix cannot do this, as 
although its environments 

Access security 
and data 
protection 
UNIXbuilt has secured the 
agency for two packages 
related to data security. 
Protec provides access 

control for PCs at the logon, 
file and boot levels. All 
access is controlled via 
passwords, and the system 
cannot be bypassed by 
booting from a floppy disk. 
Optional data encryption is 
available using either DES or 
a proprietary algorithm. 
Selected files may be locked 
as non-copyable for anti-
theft protection, and an audit 
trail logs attempted 

are compatible, different 
machines, for example an 
IBM 4300 and a VAX 750, 
run different instruction sets. 
This means that Pick offers 
an extremely good upgrade 
path from an AT-based 
system. 
Techcom KSH is on (03) 

209 2266. 

unauthorised activities. Protec 
includes a disk cache and 
menu system which avoids 
the need for users to master 
MS-DOS. 
Sybil offers security against 

accidental data loss through 
a collection of utilities which 
can undelete files and 
unformat hard disks. Other 
programs include a print 
spooler, bit image screen 
printer, advanced diagnostics, 
ASCII character graphics 
generator, file finder, 
advanced file compare, disk 
sector editor and a COMBINE 
utility for applying systematic 
modifications to text files. 
Protec costs $595 and 

Sybil costs $144.95. To 
date 25,000 and 3000 
copies respectively, have 
been sold overseas. UNIXbuilt 
is on (03) 561 1275. 

Insolvency 
software 
It must be a sign of the 
times. Pannell Kerr Forster 
has developed a package 
designed for accountants 
specialising in insolvency 
administration. 
The Insolvency Data 

Processing System (IDPS) 
consists of more than 
30,000 lines of dBase III 

Ten user AT 
When the IBM PC/AT was 
first introduced as a 'multi-
user' PC, the user population 
naively tried to plug 
additional terminals into the 
back. Of course, MS-DOS 
isn't multi-user, so neither is 
the PC/AT in its native 
environment. And thus the 

code, compiled through 
Clipper. The package ensures 
that all data complies with 
the various company codes, 
supreme court rules and the 
bankruptcy act. Functions 
include creditor claims, 
cashbook, debtors register, 
lodgement, returns and a 
history register. It is expected 
to assist liquidators and 
trustees in the control and 
monitoring of their insolvency 
administrations. 
PKF is on (08) 223 5711. 

search began for suitable 
multi-user operating 
environments. 
Pick runs on the AT, and 

Techcom KSH has announced 
a new version which can 
support up to ten users. Pick 
is being seen as a serious 
alternative to Unix, as both 
offer availability across a 
wide range of machine sizes 
and brands. However, Pick 

Mac 
MegaScreen 
PICA Pty Ltd has announced 
the introduction of the 
Macintosh MegaScreen to 
Australia. 
The MegaScreen is a 

19.5in monochrome display 
which runs alongside the 
normal Mac Plus display. 
Using a graphics resolution 
of 1024 x 900, the 
MegaScreen allows the 
normal Mac work space to 
be expanded by a factor of 
five. This means that entire 
document pages may be 
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With every purchase of a Hal Personal Computer — while stocks last! 
Return this ad to your nearest dealer. 

HAL 2 Standard Configuration 

Processor: Intel 8088-2 4.77/8MHz (switchable) 	 Power supply: 150w power supply 

Memory: 640k, all IC in sockets 	 Case: flip top AT type 

Storage: dual 360k FDD (Tandon, Weltec) 	 Monitor: TTL monochrome/color/dual frequency 

Video controller: Hercules compatible/colour graphics adaptor 	Operating system: fully licensed MS-DOS 

Multi I/O: parallel, serial (2nd optional) and games ports, real 
time clock, disk drive controller 

20MB Winchester (optional): Tandon 

Keyboard: 84 keys with LED indicator (AT type) 	 Warranty: 12 months 

Dealer enquiries only: NSW — contact Michael Wee 516 5573, 519 8240 Qld — contact Roger Hunt 076 39 1110 

Hal authorised dealers: New South Wales: Drummoyne, Microstation, 819 6348; Dubbo, Technical Office Machines, 068 82 3833; 
Chippendale, Computer Exchange, 698 8855; Brookvale, The Computer Factory, 938 2522; City, Data Discounts, 238 2195; St. 
Leonards, Advance Technical Sales, 437 6844; Hornsby, Intelsoft Aust., 476 4543; Parramatta, Foremost Office Equipment Pty Ltd, 
635 5477; Newcastle, Pacific Office Machines, 044 22358; Lismore, Lismore Electronics, 066 21 7998; Grafton, Grafton Computer 
Centre, 066 42 6790; Queensland: Maryborough, Kellor Electronics, 07 21 4559; IpsWich, Computer Magic, 07 816 1830; Nambour, 
Nambour Electronics, 071 41 1604; Toowoomba, Hunts Computer Shop, 076 385001; Rockhampton, Access Electronics, 079 27 8757; 
Warwick, Audivision, 076 61 3131; Victoria: Melbourne, Cybernetic Research Pty Ltd, 03 529 4844; Geelong, Referred Business 
Computer, 052 94477; ACT: Canberra, Actcomp, 062 51 4477; WA: Perth, Perth Computer Mart, 09 370 2166. 

HAL Australian sole distributor: Ttifula Pty Ltd, subsidiary of Eastern Resources of Australia Ltd. 
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THE APC 
BUYERS GUIDES 
TO HARDWARE 
& SOFTWARE 

Finding the time and then the relevant information 
that is succinct, and accurate, on the state of the PC and 

microcomputer market was a near impossible task. 
That was before Australian Personal Computer 

• magazine decided to produce Australia's most com-
prehensive buyers guide. An indepth summary of what's 

available, what's new, and what's coming in hardware, 
software and communications. 

Easy indexes and cross-referencing. Accurate com-
parisons. Lead articles for each section that inform and 

challenge your perceptions of particular subjects. The 
"Hardware Guide" examines micro & PC processors, mon-

itors, printers, drives, communication devices & all peripherals, 
while The "Software Guide" will be the widest collection of 

data on software applications from traditional to creative, 
including the rapidly expanding graphics area. Each guide fora 

mere $7.50. 
Once you've read the APC Buyers Guide you'll be equipped 

to make even better purchasing decisions. So lash out and make 
the cheapest micro investment for your future, this year. 

Available direct from the publisher. Credit Cards and cheques 
accepted. Phone Sydney 264 1266, Melbourne 531 8411. 

Australian 

Personal Com puter 
Phone Sydney 264 1266, Melbourne 531 8411 

The _most' comprehensive 
guide to the Australian 

microcomputer market. 
Published March 1987 

AVAILABLE DIRECT FROM THE PUBLISHER 
Please reserve my El 1987 APC Buyers Guide to Hardware 

	
$7.50 

advance copy 
	

El 1987 APC Buyers Guide to Software 
	

$7.50 
O Both Buyers Guides 
	

$14.50 

	

I Name. 	  
(Please Print) 

	

g Address 	  

	 P'code• 
I enclose a cheque for $ 	(Postage and handling $3.00) Still $3.00 postage if you purchase both. 

OR charge to my credit card. 	 Date. 	  
(Describe type) 

	

ElEIDOMEIDDEIDEIMODEI signature. 	  

Mail to: Australian Personal Computer 
Level 2, 215 Clarence, SYDNEY. NSW. 2000. 	 the UN 608 



WHAT'S NEW 

viewed and spreadsheets 
may be wider and deeper. 
For CAD work, large designs 
may be manipulated without 
continuously scrolling to 
reveal hidden portions. 
Interface circuitry must be 

installed within the Mac 
Plus, and must be done by 
an authorised technician. 

Configuration software allows 
selection between the 
MegaScreen and the normal 
Mac Plus display. 
The MegaScreen is priced 

at $6360, and is available 
from participating Apple 
dealers, or from PICA on 
(03) 370 3566. 

M1 109 is an Apple 
compatible dot matrix printer 
with a draft speed of 75 
cps, 19 cps in NLQ, and a 
recommended retail price of 
$649. The HR20 is a daisy 
wheel designed for high 
quality output at a speed of 
21 cps. The HR20 is 

actually an upgrade of the 
HR1 5XL, and features 
reduced noice output and 
greater carriage width, and a 
price of $999. 
The printers are available 

from Brother dealers, or 
phone (02) 211 2144. 

Gateway 
correction 
In the December issue, I 
made some comments about 
the Gateway videotex 
emulator from Cybersoft. 
Cybersoft has kindly (and 

with great restraint) pointed 
out that my comments were 
based on a pre-released 
version of the product, and 
that the communications 
shortcomings were resolved 

Robocom CAD 
Robocom Australasia has 
announced the introduction 
of one new CAD package 
and the enhancement of 
another. 
The RoboSOLID package is 

a PC-based 3-D solid 
modelling product which 
operates using internal 
specifications of solids, 
rather than wire frame and 
surface modelling. Since the 
solids are completely 
specified, complex 
combination and subtraction 

Brother printers 
Brother has released three 
new high performance 
printers. 

before any production version 
was released. After running 
up their current version, I 
will now amend my original 
comment to 'great logo, 
terrific screens, and very 
strong on communications'. 
For anyone interested in 

Videotex and ASCII 
communications, Gateway is 
well worth a look, and 
includes many unique 
features. It is being 
distributed by Arcom Pacific, 
on (07) 52 9522. 

processes may be performed 
through single commands. 
RoboSOLID is priced at 
$4200. 
Major enhancements to the 
RobCAD package means 
that it now offers colour, 
layering and support of 
expanded memory. Up to 
256 colours may be used, 
even on monochrome displays 
through the use of colour 
numbers. When combined 
with the layering feature, 
PCB designs can be greatly 
clarified. 
Robocom is on (03) 817 

6176. 

The M1709 is a 240 cps 
dot matrix printer with IBM 
and Epson compatibility, a 
2k buffer and an NLQ mode 
capable of 50 cps. The 
printer costs $1299. The 

AT keyboard 
For all those people who feel 
the AT keyboard is vastly 
superior to the PC layout, 
but are not prepared to 
upgrade to an AT just to get 
the keyboard, Electronic 
Solutions has the answer. 
It now stocks AT keyboards 

which may be connected to 
either PCs or ATs, depending 
on a switch setting. The 

Informix Lotus 
confluence 
The producers of the 
Informix relational database 
and 4GL have utilised the 
Lotus developer tools to 
forge a seamless integration 
between the two products. 
The Informix Datasheet 

Add-In pr.eserves the 1-2-3-
interface while allowing 
users to manipulate databases 
directly as though it were a 

Calcomp PC 
CAD software 
Calcomp, the company 
famous for engineering 
plotters, has just released a 
PC-based CAD package 
called Solid Vision. 
Solid Vision operates in a 

world of walls, holes, 
cylinders and wedges instead 
of points and lines. Utilising 

Qume PageLINK 
C Et PA has announced the 
availability of the new Qume 
PageLINK interface unit for 

keyboards follow the standard 
AT layout, and feature an 
8.5ft coiled cable and 14 
day money back guarantee. 
Electronic Solutions is on 

(02) 427 4422. 

spreadsheet. With menus 
and commands of Informix 
extending the efficiency of 
1-2-3, users are no longer 
bound by memory constraints 
and data isolation. 
Additionally, Informix-4GL 
and Informix-SQL may be 
used to operate directly on 
the same databases. 
The Datasheet Add-In will 

sell for $299.95 and is 
available from Rakon 
Computers on (02) 437 
6777. 

an object oriented database, 
objects may be viewed in 
any of three dimensions. 
Rotations, view changes, 
frame generation and hidden 
line removal are all performed 
by the press of a button. A 
macro language allows the 
definition of new menu 
commands. 
The product is being 

supplied by Datamatic, on 
(02) 888 1788. 

laser printers. 
The PageLINK is a 10MHz 

PC type box which sits 
between networked PCs and 
the office laser printer. 
PageLINK supervises the 

Australian Personal Computer Page 169 



THE 
CLONE 

COUNTER ATTACK 
INTERFACE AT SYSTEM 4 	INTERFACE XAT 
6/8 MHZ CLOCK 
1.2 MB FDD 
20 MB HDD 
512 KB RAM 
PHOENIX BIOS 
LINCENSED DOS 3.1 
200 W POWER SUPPLY 
COLOUR/MONO GRAPHICS CARD 
12 MONTHS WARRANTY 

$4999.00 

TURBO SYSTEM 
SELECTABLE 4.77/8 MHZ CLOCK 
8 SLOTS 
640 KB RAM 
TWIN 360 KB FDD 
LEGAL BIOS 
LICENSED DOS 3.1 
COLOUR/MONO GRAPHICS CARD 
AT KEYBOARD Et CASE 
12 MONTHS WARRANTY 

$1799.00 

SUPER HARDWARE 
SPECIALS 

20 MB HDD Et CONTROLLER $999 
TUMD3 14-  COLOUR MONITOR $750 
TUMD7 14-  COLOUR MONITOR 

E- EGA CARD $1399 
SAMSUNG TTL MONITOR $225 
OKI PRINTERS CALL 
INTERFACE I/O LASER PRINTER $7500 
INTERFAX 2 $2599 

OLIVETTI M24 
640 KB RAM 
SINGLE 360 KB RDD 
20 MB INTERNAL HDD 
HI-RES MONITOR 
BUS EXTENSION 
MS-DOS/6 W BASIC 
6 MONTHS WARRANTY 

$5899.00 

RING THE TECHNOLOGY INTERFACE HOTLINE FOR YOUR NEAREST TECHNOLOGY INTERFACE CENTRE ON 
(02) 634 5111 (008) 22 4154 

SYDNEY MELBOURNE ADELAIDE PERTH NEWCASTLE BRISBANE 
A DIVISION OF CASTLE TECHNOLOGY HEADINGS LIMITED 
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WHAT'S NEW 

operation of the printer, 
attending to time consuming 
tasks such as special fonts. 
The system supports over 
65 standard fonts, and can 
perform kerning, ligatures 
and justification. 

ADE hard disk 
ADE has announced the 
release of the KD550/551 
hard disk system for PC-
compatibles. 
The system comprises a 

half height 20Mbyte disk 
and controller, complete with 
documentation and boot 

Machine 
independent 
assembler 
Ptizan Computer Services 
has secured Australian 
distribution rights for the 
MOPI Universal Independent 
Assembler. 
MOPI is designed to 

produce machine code for 

Single Vcc 
RS 232 
transceiver 
The RS 232 standard is an 
inconvenience to most 
circuit designers because of 
its wide voltage requirements. 
Traditionally, RS 232 line 
drivers such as the 1488 
and 1489 chips have been 
used, but these devices 
require a +1 2v and —12v 
supply which can be rather 
hard to arrange in portable 

PageLINK costs $3995 for 
two user support, or $5995 
for nine users. C Er PA may 
be contacted on (03) 544 
3444. 

ROM. The controller can 
handle up to two drives, and 
installation can be completed 
within minutes using only a 
screwdriver. Since some 
older PCs have power 
supplies incapable of driving 
a hard disk, ADE can supply 
the K-524 150 watt 
replacement power supply. 
ADE is on (03) 568 7877. 

any 8 or 16-bit and most 
32-bit processors in a 
machine independent, or 
partially independent fashion. 
Using instruction tables, 
MOPI may be used as a 
normal assembler, a cross 
assembler or even a low 
level compiler. This allows 
developers to easily support 
multiple machines from a 
single source code deck. 
MOPI costs $175, and 

Ptizan may be contacted on 
(062) 58 6823. 

gear where all the other 
chips are content with a 
single +5v supply. 
Alphatron Industrial 

Electronics has introduced 
the MACRO-232C-1 hybrid 
ICs which contain four 
drivers, four receivers and a 
DC/DC voltage converter 
which can generate +9v and 
—9v. These voltages are 
made available externally for 
other uses. The chips are 
driven from a single Vcc of 
+5v. 
Alphatron is on (03) 758 

9000. 

Cheap 
multi-function 
card 
A multifunction card for ATs 
which provides serial, parallel 
and games ports with 
memory expansion up to 
3Mbytes has been released 
by Pantek Australia. The MF 
3000 allows memory to be 
added by the user, and may 

Free blind mice 
Researchers at IBMs facility 
in New York have constructed 
an experimental 'mouse' for 
use by blind people. 
But instead of using the 

mouse to point, the little 
rodent does the reading. 
Small pistons under the 
users fingertip are raised to 
form the braille equivalent of 
the character under the 

High-res monitor 
It makes sense, really, that if 
a document is to be printed 
on A4 paper, then it should 
be edited on an A4 screen. 
Datatel has released the 

MDS 'Genius' screen and 
adaptor card, capable of 
displaying a full 66 lines of 
text on a true A4 size 
screen. The monitor features 
a 100MHz bandwidth and 
64KHz horizontal scan rate. 
The display shows black 

be provided with two serial 
ports. Memory starting 
address is switch selectable 
to 256k, 512k or above 
1 Mbyte. Split addressing 
means that the memory may 
commence below 1 Mbyte, 
extend up to the 640k limit, 
and then continue 
noncontiguously above the 
1 Mbyte line. 
Without any memory chips, 

the board is priced at $600. 
Pantek is on (03) 836 
9633. 

cursor. As the user moves 
the mouse around, the 
pistons reflect the character 
under the cursor at that 
time. This allows the user to 
'browse' the screen. 
No training is required if 

the person involved can read 
braille, and IBM suspect that 
the mouse might even be 
used to teach braille, 
perhaps in conjunction with 
a voice synthesiser. 

characters on a white 
background, which is believed 
to reduce operator fatigue. 
Naturally, your application 

software must know to 
produce 66 lines, and MDS 
has worked with software 
vendors to ensure that 
Lotus, AutoCAD, Framework, 
Supercalc, WordStar, 
Windows and many other 
products all take advantage 
of the Genius. 
Datatel can be reached on 

(03) 690 4000. 

Australian Personal Computer Page 171 



MicroDOS 640K PC/XT 
(System 1) 

• 640K RAM on Motherboard 
• 8088 Processor (V20-5 optional) 
• 2 x 360K Double Sided NAT 

Drives 
• AT Style Keyboard 
• Full Features — eg 

Provision for 8087 Processor 
8 Expansion Slots 
Parallel and Serial and Games 
Ports 
Real Time Clock, Calendar and 
Battery 
150-180 W Power Supply 

• Including Monitor 

1399 
MicrosDos 640 PC/XT TURBO 

SWITCHABLE 
(System 2) 

Same Features Included 
in System 1 

$1499 

MicroDOS 1 MEG PC/XT 
(System 3) 

Deluxe Turbo incl Monitor 

DEALER 
ENQUIRIES 
WELCOME 

PRINTERS GALORE 
From your authorised Ebson Dealer 

Complete Range of Ebson Printers 
$Call 

LX86 Et Tractor Feed 	 $549 
Super 5 EP 1201 	 $529 
Others 	 SCall 

BONDWELL BW8 
CAP PORTABLE 

MS DOS 2.11 
ONLY 4.5 KG COMPLETE 
WITH 720 K DISK DRIVE 

BACKLIT LCD SCREEN AND 
BATTERIES ONLY 

$1799 
Incl. Tax 

Interface for IBM or compatibles 

Multifunction Card 384K $299 
Multi 10 Card $199 
Cable for above $15 
Hard Disk Controller $299 
IBM Disk Drive $199 
Printer Cable $25 
Replacement Keyboard $149 
Replacement Keyboard AT Type $229 
Mouse for PC with Enhanced 

Software (optical) 400 $145 
Hercules Graphic Card $199 
Copycard with Software $169 
Extended Graphic Card $449 
Colour Graphic Card $149 
Others $Call 

MONITORS 
GALORE 

BEAT THESE FOR PRICES 
Composit Amber or 
	 $199 

TTL Green 	 $219 
Colour Monitors 
	 $599 

(Thomson DTX 2001) 
OTHERS 
	

$Call 

ALL WARRANTIES ARE COVERED BY 
OUR OWN LARGE REPAIR SHOP OR 

AUTHORISED AGENT 
EST OVER 14 YEARS 
MAIL ORDER NOW! 

CALL DIRECT! CALL DIRECT! 
*DELIVERY AUSTRALIA WIDE 

Interface for Apple Ile 
Apple Compatible Cards 

for Ile 
128 K Ram Card $129 
280 Card $89 
Super Serial Card $99 
Clock Card $99 
Talk Card $59 
Controller Card $89 
Printer Card $79 
Disk Drives $199 

REFERENCE MANUALS 
GALORE — WE STOCK A 

HUGE VARIETY 

$1750 

SPECIAL ORIGINAL 
3.1 DOS or 2.1 DOS, 

$99 $89 

OUR MOTTO "FOR QUALITY, RELIABILITY AND 1ST CLASS SERVICE" 
— THINK MicroDOS 

HARD DISKS 

20 meg 
	 $899 

30 meg 
	 $1199 

INCL. CARD 

279 Victoria St 
W/Melbourne 
Phone 329 2555 
Alternative Number 
363 2243 
FAX 03 329 2279 

mm, 	 mak. All\ 411111\ 
Mill WM 	 Ila s II& MIL - 
Inn ICRO Ma a 111111.1\ 

m I 	 law i u 	nor 	mp 
Shop 3 

Belcher Arcade 
173 Moorabool St 

Geelong 
Phone 052 21 8857 

  

Computers Australia 
IMPORTERS & DISTRIBUTORS 

Specialists in Systems for Business, Office, Schools and Home 
' All Systems with 12 Month Warranty ' 

**" All Japanese Components " 

B/C 	M/C ACCEPTED PRICES SUBJECT TO CHANGE 
	

ALL PRICES INCLUDE SALES TAX 
	

IBM IS REG. NAME FOR INTERNATIONAL BUIS. MARK. CO 
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COMMUNICATIONS 

Telecom charges 
This month Steve Withers airs his views on Telecom's proposed charges 

and presents his regular bulletin board update. 

The introduction of timed local phone 
calls would put a big dent in the use of 
bulletin board systems, especially if the 
present 18C charge became the cost for 
every three minutes. Computing Australia 
recently quoted Bob McKinnon, Telecom's 
acting managing director as saying 'we 
are certainly thinking about local call 
charging. There's a lot of sense in it, but 
we are certainly not introducing it gene-
rally in 1987'. 
Note the word 'generally'. Telecom is 

particularly concerned about the use of 
local calls for data links, and there is a 
very real risk that our hobby could be 
affected by measures taken against 
commercial organisations that tie up 
circuits for hours on end during peak 
periods. One option being considered by 
Telecom is the use of special equipment 
to charge the receiver of a data call. This 
poses an even bigger threat to bulletin 
board systems. While around 100 indivi-
duals and clubs have made the capital 
investment to set up bulletin boards, 
how many of them will baulk at a phone 
bill of over $35 per day? At 1 8C for three 
minutes, and 10 hours connect time per 
day (many boards are busier than that), 
that's the kind of money involved. 
Things could get even worse. Telecom 

has set a charge of $6.50 per hour for its 
Value Added Service Access Service. If 
local call charges are set at a level to 
match this, we can say goodbye to non-
commercial dial-up systems. Sysops 
have enough problems without having to 
install accounting systems on their sys-
tems. Oh yes, VASAS charges are levied 
at the receiving end. 

Before anyone points out that bulletin 
boards exist in countries where local 
calls are timed, it should be realised that 
they only thrive where local calls are free 
or untimed. The UK with a population 
nearly four times that of ours (and a very 
high per capita ownership of micros) 
only has about one third as many bulletin 
boards. 
At the risk of repeating myself, Telecom 

should realise that bulletin boards gene-
rate extra revenue. It might not be much, 
but bulletin boards are busiest outside of 
peak periods, so we aren't causing 
congestion. 
Another quote from McKinnon: 'Tele-

com's attitude is that the untimed local 
call shouldn't be subverted to a com-
mercial use for which it was never 
intended'. Perhaps we should all point 
out to Mr McKinnon that not all data calls 
are commercial, and ask that we receive 
some consideration. 

Incompatible Modems 
Over the last few months messages have 
appeared on various bulletin boards 
concerning the inability of certain modems 
to work together, even though they are 
both Telecom approved and purport to 
conform the same CCITT standards (V22 
and V22bis). 
I would like to hear from anyone with 

solid, first-hand information on this 
subject (especially modem manufacturers 
and importers). Such material will be 
collated and summarised in a future 
column. This information would be useful 
to those considering the purchase of a  

modem whether it is for use as part of a 
bulletin board system, or being bought to 
access them. 
If Sysops could let me know what make 

and model of modem they use, I will add 
it to the system listings. That information, 
coupled with an 'incompatibility chart' 
would serve to reduce the number of 
wasted calls. 

Microtex 666 
Microtex 666 has gone through another 
of its periodic updates. The main menu 
now shows the 'headline', features, with 
one entry leading to the A-Z Guide, an 
index to all services and departments. 
The bulletin boards (Chatline, Blackboard, 

Blue Board, and Debate 666) are now all 
continuously updated. In the past, mes-
sages were posted in batches at certain 
times of the day, but now the effect is the 
same as your friendly local bulletin 
board, except that it's multi-user and can 
be accessed from around the country 
without STD charges. 
The Blue Board is not for followers of 

IBM, but an adults-only board where the 
usual restrictions on content do not 
apply. Curiosity got the better of me, so I 
can report that early messages were 
apparently posted by teenagers taking 
the opportunity to swear at each other. 
Ho-hum. 

System News 
It's been some time since I explained the 
format of the listings. Information is 
presented as follows: system name; 
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COMMUNICATIONS 
phone number; accessibility (P=public, 
M=members/registered users, V=visi-
tors); operator's name; hours of operation; 
modem standards (all systems support 
V21 otherwise noted); and other notes 
as appropriate. 
A complete (to the best of my knowledge) 

list appears in January and July. In other 
issues we publish details of new systems, 
plus any corrections or changes that 
have come to hand. 
Information providers this month were 

Larry Lewis (as usual!), Tim Mansfield, 
Darryl Clayton, Mike Purdy, John Hambley, 
Leonard Holling, Martin Josephson, 
Greg Hope, and the person from Shannon 
Repairs (sorry, I couldn't quite read the 
signature). 

=NNE 
NSW 
Auz Line (02) 636 9027. 24 hours 
daily. 
Australian Pick Users' (02) 631 8603. 
MV. Kurt Johannessen. 24 hours daily. 
V21, V22, V22bis. 
Comm Link (02) 875 4817. MV. Michael 
Hayter. 24 hours daily. 

Paragon (02) 597 7007. P. Jannifer 
Allen. 24 hours daily. V21, V22, V22bis, 
V23. 
Samilon Fidonet (02) 80 3681. MV. 
Brian Houlahan. 24 hours daily. 

ACT 
ACT Amiga Users Group (062) 58 
4055. MV. Mike Hurst-Meyers. 24 
hours daily. V21, V22, V23. 

Victoria 
Aces High (03) 878 2918. 24 hours 
daily. V21, V22, V23. 
The Further Regions (03) 725 3732. 
'The Outsider'. 24 hours daily. 
Bayside Fido (052) 51 4110. 'Paddy'. 
24 hours daily. V21, V22, V23. 

Queensland 
Cynthia (07) 262 1269. Martin Joseph-
son. 24 hours daily. 
Datanet (07) 356 4541. P. Bill Bowden. 
24 hours daily. 
Soft-Tech (07) 203 6864. P. Alwyn 
Smith. 24 hours daily. V21, V22, V22bis, 
V23, and Bell. 
Mackay High (079) 514 815. P. 3.30-
pm-7.30am weekdays, 24 hours week-
ends. 

WA 
Oasis (09) 384 8431. MV. V21, V22. 

Updates 

NSW 
Aus Talc. Off-line. 
Bee-Hive (02)520 5181. P Paul Pinches. 
9am-6pm Friday-Monday. 
Sci-Fi (02) 646 4865. P. Greg Hope. 24 
hours daily. V21, V22, V23. 
Software Tools Remote (02) 449 2618. 
P. Bill Bolton. 24 hours daily. V22, 
V22bis only. 
Warringah (02) 875 2606. MV. Bryan 
Wilde. 24 hours daily. V21, V22, V23, 
Bell 103, Bell 212. A FidoNet system. 
Previously listed as Frontier System. 

Victoria 
Castlemania. Off-line. 
PC Domain (03) 789 8918. Darryl 
Clayton. 24 hours daily. V21, V22, V23. 
FidoNet 630/309. 

Abacus (057) 83 1964. P. Maurice 
Copeland. 8am-noon, 4pm-1 1 pm daily. 
V21, V23 (with auto back channel). 

1•11 OM I= MI MI MN 	INE 	MI 1111 MI =-••••w  
Communicate with 

I RELAY GOLD 
- PC to PC 

- PC to Mainframe 

- Access databases, Minerva 

-Simultaneously Send and Receive Files and Run 
another program 

- Fast supports all speeds up to 9600 bps (at contin-
uous send/receive not just short bursts) 

- Macro Language 
- unmatched power and flexibility 

Also available Relay 2.3, Relay/VM, Relay/3270 

- VT100/VT52/APL/TTY terminal emulation 

- 3270 Asychronous emulation for VM systems 

- Kermit, Xmodem (checksum & CRC) support 

- Unattended Mode 

- Learn feature for logon-sequences 
- Menu and/or command driven 
- Supports all popular modems 
- Customiser's Toolbox available for the 

sophisticated user/developer 

For more information call: 

Kowhai Systems 
185 Queens Road, Connells Pt. N.S.W. 2221 Australia 

Phone: (02) 546 6499 
Dealer Enquiries welcome 

RELAY is published by VM Personal Computing and distributed in Australia by Kowhai Systems. 

° 

Requirements IBM PC or Compatible with 256K memory DOS 2.0 or higher. 

• MIIM 11.1 1•11 NI MI MO 
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ACT 
Commodore User Group (ACT) (062) 
810 847. MV. James Hacker. 24 hours 
daily. 
MICSIG (062) 85 1026. P. Ross Elliot. 
24 hours daily. V21, V22, V23. 

Tasmania 
Tassie Bread Board System (003) 26 
4248. MV. Ian Campbell. 24 hours daily. 
V21, V22, V22bis, V23. 

WA 
Mouse Exchange (03) 339 6890. 
Leonard Hollings. 24 hours daily. V21, 
V22, V22bis, V23, Bell 2400. FidoNet 
690/901. Now caters for IBM and 
compatibles, Microbee, Commodore 64, 
and Macintosh. 

Queensland 
ACEA Off-line. 
BEX 11(07) 808 2125. MV. Rick Dailey. 

24 hours daily. User Works Node 4. 
Hotline (07) 353 3718. MV Lionel 
Theunissen. 24 hours daily. V21 (can 
switch to V23 or Bell 202 after logging 
on). User Works Node 3. 
Kangaroo Point TAFE (07) 393 1763. 
Troy O'Malley and Tim Mansfield. 9am-
10pm weekdays, 24 hours weekends. 
V21, V23. 
MSL Off-line. 
CoCo Link Off-line. 
Telegold Off-line. 	 END 

SPECIALIST SOFTWARE'S 
high quality boxed 5 	floppy diskettes 

with 
5 YEAR WARRANTY 

Prices are per box of 10 and include postage. 
packing and sales tax. 

SSSD 48tpi (40 track) S15 
DSDD 48tpi (40 track) S18 
DSDD 96tpi (80 track) S25 
DSHD 1.6Mb Suit AT (80 track) S55 
35." DSDD 135tpi (80 back: 045 

Tax exempt orders welcome. 
Dealer enquiries welcome. 
Send cheque, money order. bankcard or mastercard number 
with signature to: 

SPECIALIST SOFTWARE 
P.O. BOX 20. BURNSIDE. S.A. 5066 

TELEPHONE (08) 269 1443 
TELEX AA 88765 AG 976 

26 Cassie St. Collinswood 5081 

TOSHIBA 
PORTABLE COMPUTERS 

T3100-AT 
T2100-X1 

T11002  & T1100-PC 
24 PIN PRINTERS 

+ FROM $950 
AVAILABLE FROM 

K & C INFOCOM P/L 
10-4.30 MON-FRI 

212 3096 211 1020 

KNOWOL 
EXPERT SYSTEMS 

DEVELOPMENT LANGUAGE 
$150 

• A/I for IBM and compatibles 
• Written in USA 
• Disk based Knowledgebase 
• English like format 
• Forward and Backward Chaining 

RING 551 6382 AH FOR FULL BROCHURE 
OR SEND BANK CHEQUE TO: 

ARTSOFT SOFTWARE 
PO BOX 259 CLAYTON VIC 3168 

What could be better than an 

IBM AT FOR $ ,690 
An ULTRA AT of course 

• 80286 CPU 6MHz and 8MHz switchable 
• 512K RAM 
• Japanese quality boards 
• 1.2MB floppy disk drive 
• Parallel port, serial port 
• Color graphics adapter 
• 8 expansion slots (6 AT, 2 PC) 
• 200W power supply 
• 84 key AT style keyboard 
• Large range of bundled software 
• 12 months parts and labour warranty 
The lowest price for the best AT 
$1690 ex, $1990 inc. 
ULTRA XT 
• 8088-2 CPU 6MHz and 8MHz switchable 
• 640K RAM on motherboard (exp. to 1MB) 
• 2 x 360K disk drives 
• All boards and drives Japanese 
• Parallel, games and 2 serial (1 imp.) ports 
• Color or mono (Hercules compatible) 

graphics card 
• Large range of bundled software 
• 12 months parts and labour warranty 
• Too many other specs to list in this ad 
Incredible value for money 
$1169 ex, $1340 inc. 
ULTRA V-20 
• NEC V-20 CPU performance that outstrips 

any mere turbo 
• All other specs as ULTRA XT 
Unrivalled power. unbeatable price 
S1209 ex, $1380 inc. 
20MB top brand hard disk and controller. 
12 months warranty. With computer 
S730 ex, $850 inc. 

Write for catalogue to: 

ILY5C 
P.O. Box 265 	 or phone 

Bunbury. W.A. 6230 	Ph (097) 26 3009 

Prices subject to fluctuation 
DEALER ENQUIRIES WELCOME 

ELIMINATE RIBBON COSTS 

Re-ink fabric ribbons again and again 
for less than twenty cents per cartridge 
or spool. Our residueless, lubricant ink 

yields excellent print and there are eight 
basic colors apart from black: red, 

brown, orange, gold. yellow, green. blue 
& purple. Uninked cartridges are avail- 

able for many printers. 

Call or write for more information 
and a list of dealers 

Aussoft 
PO Box 476. Cleveland. Q. 4163 
EXCLUSIVE DISTRIBUTORS 

(07) 286 5590 Telex 40472 

YOUR BUSINESS NEEDS TO KNOW HOW TO 
STOP COMPUTER FRAUD 

Undetected computer fraud could be costing your 
company many thousands of dollars. You and your managers 
need to be aware how easy it can be to steal money and 

vital information using your existing computer system. 
You need to know how best to protect your business. 

PASS-KE'f•  is a tutorial disk that tells you what you need to know 
and do to design password security to protect your business. 

PA55-KEY•  needs to be seen by all staff who have computer access, 
to Increase their security awareness. The disk also includes 

demonstrations to help you understand how computer security can 
be enhanced. 

THIS DISK COULD SAVE YOU MANY THOUSANDS OF $ $ 
PASS-KETO is available lot tam/compatibles  

and Macintosh 1149.00 sales tax included) 	 

15 Masons Road, Blackburn, VIC., 3130 
Telephone (03) 878 7440 

COMPUTER 
* REPAIR * 

* We are specialized in IBM and 
CLONES 
We also care for Apple and CLONES 

* We look at your problem very long and 
hard (we never give-up) 

r Quick turn around, LOW RATES 
ss Easy parking, open 6 days 

(9.30 am-7 pm) 
HANTRON DATA SYSTEMS (HDS) 

Unit 4, 191 Victoria Road, 
Gladesville 2111. 

Tel: (02) 816-3879 

War.IT111111111-41.1niir.M 
11111 	VI 011 
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There's still time to mail your 
subscription before the prices rise! 

In March the cover price of 
Australian Personal Computer 
will rise to $3.95 — Don't 
panic! 

If you post your subscription 
order form now, not only will 
you beat the price rise, but you 
will guarantee 12 personal 
monthly copies for $42.00! 
Remember, the price will rise 
to $47.00 in the April issue. 

This year Australian 
Personal Computer will be 
better value than ever. Jam- 

packed with all the latest news, 
reviews, and authoritative, 
stimulating features, plus 
there'll be a number of free 
supplements on subjects like 
communication and storage. 
APC is the only micro 
computer magazine which is 
essential reading, month after 
month. 

Send your priority order form' 
off today — before the price 
rise! 



Subscribe now, 
to beat the cover price rise! 

Offer closes after March. 
One year 	Now. $42.00 

After March: $47.00 
Two years 	Now. $75.00 

After March $84.00 
Three years 	Now. $120.00 

After March: $135.00 

I would like 

0 1 year 
0 2 years 

3 years 

0 I enclose 
0 Please 
(delete where 

Account 
Expiry Date 

(12 issues) 
(24 issues) 
(36 issues) 

debit my 
not 

No 

to subscribe 

my cheque, 

Aust. 
Aust. 
Aust 

American 
applicable). 

to 

PRIORITY 
only 

made 

APC. 

only 
only 

Express/Mastercard/Dinners 

Please start 

$42 
$75 
$120 

payable to Australian 

my 

0 This 
I: This 

ORDER 
subscription from 

is a new subscription 
is a renewal 

Personal Computer 
Club/Bank 

FORM  
the issue. 

for $ 
Card/Visa 

Signed 

Name 

Address 

Please send this order form with your remittance, to Australian Personal Computer. 
Subscription Dept. Freepost 280, Computer Publications, 2nd Floor, 215 Clarence St, 
Sydney 2000. No stamp is required. 
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Subscribe now, 
to beat the cover price rise! 

Offer closes after March. 



EC 
A HANDBOOK FOR MANAGEMENT 

LEONARD H 

BIBLIOFILE 
Artificial intelligence and computer security are just two of the subjects 

under discussion in this month's book round-up by David Taylor 

Bright sparks 
TITLE: Artificial Intelligence 

Theory, Logic and Application 
AUTHOR: James F Brule 
PUBLISHER: Tab Books (Thomas 

Nelson) 
PRICE: $25 

The hot pursuit of Artificial Intelligence 
(Al) is getting hotter by the day. As more 
and more data-processing muscle is 
scrummed into less and less chip, and as 
the chips pack shoulder to shoulder into 
boards of unprecedented density, it 
starts to seem as if machines smarter 
than men will be with us any minute. 
They won't. 
Crystal-ball gazers are beside them-

selves, but it's too easy to get carried 
away at the ooh-er thought of 'thinking' 
machines. I prefer the pinch of salt 
approach as yet. Maybe we do have 
expert systems already. We're assured 
that fifth generation superchip computers 
are just around the parallel-processing 
corner. Fine — but none of that is by any 
means a match for old-fashioned brains. 
Nor do many people think it's ever likely 

to be until we've said goodbye to the 
electronic computer and hello in its place 
to the brave new dawn of photonics. The 
fact of the matter may well be that what 
can be done with electrons is beginning 
to approach a limit — and it's a limit that 
falls far short of making machines to 
outsmart men. 
Maybe the manipulation of photons and 

computers which are based on light, not 
electricity, will one day change all that. If 
SDI ever works, laser technology could 
go all kinds of ways! 
Perhaps, but meanwhile there's no 

stopping the optimists. Here Mr Brule 
(who, by the way, is an information 
management specialist for an American 
mental health institution) begins by 
giving us a potted history of the famous 
old Turing Machine, proposed in the 
1950s by mathematician Alan Turing as 
a test to find, say, by the year 2000, a 
computer which could win a parlour 
game. He reminds us about Eliza, a 
1960s prototype of expert systems 
which could make people believe it was 
knowledgeable in trie field of psychiatry. 
Then he scoots to current expert systems 
which can mimic human advice (like 
MYCIN, the doctor on a disk) or the new 

'decision support' applications, and is off 
into colourful phrases like 'probing the 
other limits of business productivity'. 
Up to a point, this book is fascinating 

stuff, just as expert systems are terrific 
fun to construct. You can try your hand at 
Knowledge Representation Schemes 
and play with Lisp and Prolog. You can.  
tussle with 'fuzzy logic' or have a crack at 
algorithms to develop a simple Al.  
program. 
It's all good fun, but don't be fooled into 

believing that you and your expertly 
programmed micro are any cleverer than 
the information which some even cleverer 
person has fed in. 
Really Brave New Artificial Worlds take 

a little time. 

Mind how you gosub 
TITLE: Computer Security: 

A Handbook for Management 
AUTHOR: Leonard H Fine 
PUBLISHER: Heinemann 
PRICE: $35 

Published in association with the Irish 
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BIBLIOFILE 

BOOK 503P 	COtittirERS 

Management Institute (wipe that smile 
off your face, please), Leonard H Fine's 
handbook for managers on how to keep 
snoopers out of their business systems 
is here in its second updated edition. In 
other words, it now has a bit about the 
Data Protection Act. 
The no-nonsense approach to all manner 

of catastrophe and upset is still there, 
mind: from theft, fraud, sabotage or 
disruption, strikes, terrorism or bent 
personnel — you name it. Take floods for 
instance. 'In many parts of the world,' 
says Mr Fine, 'flood damage and risk is 
commonplace. The risk to computers is 
substantial . . . obviously the best 
approach is not to site the computer in 
areas where flood risk is a reality.' 
Well, he's right isn't he? 
Then again: 'Installations in Europe and 

America have been physically attacked' 
and 'The cleanliness of computer instal-
lations is important' and 'Some organi-
sations have introduced the practice of 
six-monthly or annual medical examina-
tions for computer staff in high stress 
jobs. If adverse elements are detected, 
an individual's job may be temporarily 
restructured: So you can't be too careful. 

It's cogent advice, it is, and it adds up to 
what the author calls his 'Total Security 
Concept — a mix of policy, procedures 
and planning best managed by a special 
committee. 
Useful, then, if too often awash with 

management jargon and led astray into 
wool-gathering around the blindingly 
obvious, not to mention euphemisms 
like 'an individual's job may be tempora-
rily restructured.' 

Easy does it 
TITLE: Computer Programming 

(Made Simple) 
AUTHOR: J Maynard 
PUBLISHER: Heinemann 
PRICE: $12.95 (paperback) 

More than 100 years ago, Charles 
Babbage lashed together his Analytical 
Engine, a mechanical number-cruncher 
which is now acknowledged (ad nauseam) 
to have pioneered the principle of 
computing. 
Babbage had this to say about its 

limitations: 
It is desirable to guard against the 

possibility of exaggerated ideas that 
might arise as to the powers of the 
Analytical Engine. In considering any 
new subject, there is frequently a ten-
dency, first, to overrate what we find to 
be already interesting or remarkable; 
and secondly, by a sort of natural 

reaction, to undervalue the true state of 
the case when we do discover that our 
notions have surpassed those that were 
really tenable. The Analytical Engine has 
no pretentious whatever to originate 
anything. It can do whatever we know 
how to order it to perform. 
The style of writing may now strike us as 
a bit archaic, but you cannot fault the 
level-headed sentiments. Certainly Mr 
Maynard takes them as his watchword 
as he prefaces this quite excellent book 
with some sanguine reflections on how 
the public tends easily towards a starry-
eyed view of what computers can do. Yet 
at the same time he shrinks away from 
the task of trying to fathom how they do 
it. 
Computers aren't nearly as smart as 

they're often made out to be, he asserts. 
They're immensely useful, of course, but 
not by any means a match for the human 
brain, either now or in the foreseeable 
future. 
Clear away such mystique, he insists. 

Grasp that 'a computer cannot tell its 
user how to solve a problem but can only 
perform those calculations which it has 
been instructed to do'. Then you'll be in 
the right frame of mind to start learning 
how to program, bit by logical bit. 
Developers of 'expert systems' or Al 

enthusiasts aren't going to warm to such 
a no-nonsense approach, but it should 
strike a chord with experienced program-
mers who scarcely need to be reminded 
that 'the preparation of work to be run on 
a computer can be one of the most mind-
bending exercises encoutered in everyday 
life.' 
Now programming, of course, isn't 

everybody's idea of everyday life. You 
can use computers without much of a 
foggiest on how to do more than boot-up 
a ready-to-run application. On the whole, 
I'd sooner drive a car than build it from a 
thousand bits; sooner use computers as 
tools than fiddle about feeding them line-
by-line instructions. 
But if you feel in all conscience that you 

should know more about the innards, or 
if you'd like at least to explore whether 
you have the patience and aptitude to 
program, then a jargonless and authori-
tative all-in-one primer on getting to first 
grips with Cobol, Fortran and Basic 
would be handy. 
This is it: a new edition of an old stand-

by, still a snip at $12.95. It's a lot more 
like a school textbook than a rattling 
good yarn but it's lucid, well-structured, 
paced and supplied with exercises. It's 
very general, not tied to any micro —
more about the big wide world of 
computers by the professional roomful. 
It does indeed make programming 

seem easy. Well, fairly easy. Let's just 
say it's interesting. Up to a point. 

See Jim hack 
TITLE: Acorn/Cambridge Illustrated 
Dictionary for Young Computer Users 
AUTHORS: Arthur Goodman Et Tim 
Tregear 
PUBLISHER: Cambridge University Press 
PRICE: $17.50 

Excellent value and a great little book of 
definitions, general description and pot-
ted history on computers, aimed at the 9 
to 14-year-old age group, it says. 
These days I'd not be surprised if there 

were 14-year-olds who could write it, 
never mind read it, but on the other hand 
there'll be plenty of baffled grown-ups 
who might appreciate taking a surrepti-
tious peek over precocious kids' 
shoulders. 
The illustrations are a bit ham-fisted, 

but at any rate they're colourful and 
peppered over every page. The text is 
very good, both short essays and defini-
tions (which cross-refer). 
It's all short and snappy but it succeeds 

at the most difficult trick of simplifications 
for kids without banality or a patronising 
tone. 
It's up-to-date, too, with fifth-generation 

computers included and, for example, 
this quick summary of Al: 
'Much research is being carried out to 

try to produce a computer with artificial 
intelligence. Such a computer would be 
able to learn, adapt and correct mistakes 
as a program was run and re-run. 
Although several types of computers 
appear to be intelligent (modern chess 
programs are capable of beating very 
skilled players), the computer that pos-
sesses true artificial intelligence has yet 
to be developed. This may comfort those 
people who think that computers will 
eventually dominate the human race.' 
Highly recommended for computer-

mad kids of all ages. 
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FEATURES 

Softerm PC Revision 2.00 
New Features 

• New file transfer protocols 
Kermit 
Kermit-Server 
Super-Kermit (Sliding Windows) 
Crosstalk (Clink) 
Hayes-Verify 
Xmodem-CRC 

• Keyboard Macro learn mode 
• Host virtual disk support 
• Terminal emulation 

Keyboard translate 
• New monitor mode commands 
• String variables 

Find String 
Extract String 
Binary to ASCII 
ASCII to Binary 

• Editor transparent mode 
• New communications and 

print queue utilities 

• Use as a standalone program or integrate as an extension to 
PC-DOS 

• Concurrent, multi-port operation 
• Complete emulation of over 30 terminals 
• Hot Key toggle to and from PC-DOS 
• Built-in full screen text editor 
• Monitor mode for remote access 
• Terminal emulations support conversational and block modes, 

and complete emulation of all display any keyboard functions 
• Use to access information services, bulletin boards, electronic 

mail systems, or your company's computer 
• Operates at speeds up to 9600 baud, full or half duplex 
• Menu-driven setup featuring formatted data entry and editing 
• Online capture to print or disk 
• Copy screens to print or disk 
• Keyboard macros 
• Built-in phone book for automatic dialling 
• Supports popular auto-dial modems and modern cards 
• Terminal status display 
• Extensive file transfer capability includes automatic execution 

from command files 
• Character protocol for text files with user-defined parameters 
• XMODEM protocol 
• Softrans' protocol provides CRC-16 error checking and 

includes an adaptable source program for your host 
computer 

• Built-in disk and file utilities to display, print, or copy any 
file 

• Automatic startup and execution from batch files 
• Advanced features allow background operation while 

using other programs 
• Comprehensive user's guide 
• Built-in patch utility 

TERMINAL EMULATIONS 
TTY Compatible 	 TeleVideo 910, 921, 925, 950 
ADDS Regent 20, 25, 40, 60 	Texas Instruments Model 931 
ADDS Viewpoint, Viewpointi78 TRS-80 Model 16 Console 
Data General D200, D410 	Wyse 50* 
Datapoint 3601, 8220* 	User Defined 
Digital Equipment VT52, VT102, VT220 
Hazeltine 1400, 1410, 1500, 1520 
Hewlett-Packard 2622A, 2624B* 
Honeywell VIP 7205, 7801, 7803, 7813* 
IBM 3101 Model 10 and 20, 3161* 
Lear Siegler ADM-2, ADM-3A, ADM-5 
*Coming Soon 

Softerm is also available in versions for the NEC APC III, 
Tandy 1000/1200, Wang PC, TI Professional, DG1, 
Gridcase and Apple Ile & Ilc 

SOFTERM PC IS A 
COMMUNICATIONS 

BARGAIN 
$499 

WORDCOMM 
Suite 203, 156 Pacific Highway, St. Leonards N.S.W. Australia 2065 

Telephone: (02) 439 7144, (02) 439 6312 Telex: AA10713845 
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THREE MONTH OFFER STARTING FROM MARCH 1987 
SUPER-PC 5.25" DSDD DISKETTES 40 TRACKS, 48TPI 
BUY ONE AND GET ONE FREE! (To Be Eligible For The Offer, Please Return The Coupon Above) 

$25/Box of TEN Diskettes (Which means You Pay $25 for 20 Diskettes!) 5 YEARS WARRANTY ON DISKETTES 

Including (MODEL SPCXT-0021. 
- 8088 CPU at 4.77 Mhz on Japanese Boards 
- 640 KB RAM, 8 expansion slots, 8087 socket 
- CGA or HGC Display Adapter of your choice 
- Multi I/O with real time clock, battery 
- ParalleVSeriaVGame Ports 
- Two National DSDD (360KB) Floppy Disk Drives 
- 150/165 Watt Power Supply, PC-AT Keyboard 

TURBO PC/XT (TPCXT-002) 
- 8088-2 CPU at 4.77/8 MHz hardware/software switch on 4 LAYER main board. Will run 
FORMAT/DISKCOPY/GWBASIC/COPYIIPC... in turbo mode. 
- All other features are the same as for SPCXT-002 

- P-LX86: Epson LX-86 Printer with tractor/cable 	 S460 
- P-FX1000: Epson FX-1000 15" Printer, 240 cps. NLO 	 $1050 

CALL FOR BEST PRICE ON OTHER EPSON PRINTERS 

BEST PRICE EVER $2995 Tax Incl. (First 25 Systems Only) 

Including (MODEL TPCAT-210(: 
- 80286 CPU at 6/8 MHz switchable 
- 1 MB RAM, 8 expansion slots, Socket for 80287 
- CGA or HGC Display Adapter of your choice 
- ParalleVSerial Ports. Real time clock 
- One Jap. 1.2 MB High Den. Floppy Disk Drive 
- 20MB Hard Disk Included 
- 200 Watt Power Supply. PC-AT Keyboard 

Option: 
- Addition of 360KB Floppy Drive: $150 extra 
- EGA (640 x 350) Display Adapter: $370 extra 

- M-PC13T: Toshiba 13-  Colour Monitor (Suit CGA) 	  $595 

- M-SFxx: Samsung MonoChrome (TTL or Comp) on swivel 	  $220 

- 20MB-ST: Seagate 20MB Hard Disc with DTC Controller 	  $895 
- MOUSE: Serial Mouse, 3 button (works with MS-Word) 	  $120 

SUPER-PC COMPATIBLE COMPUTERS 	BEST PRICE IN AUSTRALIA 
SUPER-PC/XT COMPUTER 	 $1195 Tax Incl. 	SUPER-PC/AT COMPATIBLE COMPUTER 

$1345 Tax Incl. 

E DEALS IN AUSTRALIA 
Computer: SPCXT-002 SPCXT-002 SPCXT-002 
Monitor: M-SFxx M-SFxx M-SFxx 
Printer: P-LX86 P-LX86 
Hard Disc: 20MB-ST 20MB-ST 

Price: $1750 $2195 $2595 

WE ALSO 
FREIGHT 

AUSTRALIA 
WIDE 

Freight Costs -
Computer: $30 
Printer: $15 
Mon.: $15 

imi insi=ri irirsei Personal 
=IL-JP - 	 U14171  Computers 	-   
273 HUNTINGDALE RD OAKLEIGH VIC 3166 TEL 03 543 7136 

* BEST PRICE * BEST SERVICE * BEST QUALITY * 

PC COMPATIBLE SOFTWARE Management 
Brainstorm 

'Caxtor 	Time Keeper 
•Compsoft 	I-Up 

Domino (Trairirg &; 
& Presentation) 

AMSTRAD PCW 8256/8512 

$166.00 
$166.00 
$199.95 
$370.00 

R.R.P. 
$94.95 

$279.95 

$99.95 
$399.00 
SI89.00 
$307.00 

5189.00 

5166.00 

Word Processors 
Writer 

'aperta...) 	Speller 
•Papercacx 	Advanced Exec,,tive Writer 
'Digital Research 	Gem Write 
Databases 
*Paperback 	Executive Filer 
'Advance 	Database Manager 
*Compsoft 	Delta 4 

Cardbox 
Cordon I int. 

Spreadsheets 
'Caxtor 	 ScrT 
•Paperback 

Paperback 	V.P. Plarner (advarcedi 
Desktop Publishing 
NEW 
•Mirrorsoft 	Fleet Street Editor 
'Digital Research 	Gem Draw 
•Digital Research 	Gem Graph 
'Digital Research 	Gem Word Chart 
'Digital Research 	Gem Draw Bus. Library 

R.R.P. 
5104.95 
$119.95 
5179.95 
$349.95 

5129.95 
DUE SOON 

$370.00 
$189.00 
$307.00 

$189.00 
$104.95 
$249.95 

$499.95 
$349.95 
$349.95 
5349.95 
$149.95 

Word Processors 

NEW 

Databases 

• 

Spreadsheets 

Management 

International Software Distributors Pty Limited 
34 liadhurst Drive, Knoxf e d. 3180 Victor-a, At.str-a a.  
FAX No: (03) 222 2397, Telephone: (03) 222 2288 

NEW 
•:.:apase 
NEW 
*Digital Integ. 
Miscellaneous 
'Elect) : 
'Elect); 
*Digital Research 
*Digital Research 
"Gemini 
•Mirrorsoft 
'Caxton 
Accounts 
'Map '''al  

Ask your retailer about ISD 
Games and Peripherals. 

Dealer 
enquiries 
welcome 

V 
Money Manager 	 $99.95 

Ran It 	 $84.95 

Companion 	 $69.95 

Font Module 
Snip Art 
DR Draw 
DR Graph 
For: Gem 
Fleet Street R.blisier 
TO)..C1 'r' Go 

Integrated Acco.;rts 
Modules - 
Invoicing & Sales Led2er 
Norrira Loriftr 

NEW 
NEW 

$169.95 
$169.95 
564.95 

DUE SOON 
$84.95 

$499.00 
$174.95 

New Releases! 
Overseas Software now 

available Down Under 
from I.S.D. 

At retailers now! 

a 
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Z80 WORD 
RECOGNITION 
WORDREC (Datasheet 2) is 
from John Hardman and 
concludes his set of diary 
routines. The five other 
routines were printed in last 
month's SubSet. 
The routine attempts to 

match an input abbreviation 
against a list of complete 
words and will flag different 
possible conditions. Ideally, 

it would be used in a 
program dealing with 
different types of limited 
input, such as dayname or 
monthname in a date-
seeking section. 
The program would prompt 

key input then call 
WORDREC, giving the 
address of the appropriate 
list, after each letter typed 
until a single match or a 
definite no-match. In 
dayname matching no more 
than two letters need be 
typed-in to identify any day. 

SUBSET 

David Barrow presents more documented machine code 
routines and useful information for the assembly language 
programmer. If you have a good routine, an improvement or 

conversion of one already printed, or just a helpful 
programming hint, then send it in and share it with other 

programmers. Subroutines for any of the popular 
processors and computers are welcome but please include 

full documentation. All published code will be paid for. 
Send your contributions to Subset, APC, 2nd Floor, 

215 Clarence Street, Sydney 2000 

different register use for 
input — always the first 
point to check when you, are 
adapting any software. 
PRINTSET is designed for 

the Epson-compatible printers. 
Not all printers work to this 
standard and you should 
assemble the routine with 
the correct codes. Any 
different setting will mean 
inserting the correct 
command strings in the 
codes list and assembling 
PSCBYTES to the correct 
byte length of the list. 
Jon and Rachel have 

terminated each command 
with a carriage-return byte 
ODH. This is unnecessary as 
far as either the computer 
system or printer are 
concerned. It is, however, 
good programming practice 
since it clearly delimits each 
command. 

DikliikS VI IE Eir 1 
;PRINTSET.COM 
;CALL: 	PSETSUB 

. 

Printset 	command file direct 	from CPM. 
Printsetting subroutine, 	giving NLQ, 	USASCII 	and 

255 character width. 

;CONCEPT (System 5 	language 	independent 	description) 

;Prog. 	Structure 

; 

FOR codes bytes count 
{ 

Read code byte. 
Output 	byte via system. 

} 

• 
;SYSTEM (System 	implementation requirements) 

;Processor 
;Hardware need 

;Software need 

8080 (Z80 compatible code). 
Written for use on Amstrad CPC series computers. 

Compatible printer (Epson, 	Taxan Kaga, 	Canon PW1080A). 

CPM, BD05. 

;PROGRAM (Specific coding and operation details) 

;Input 	state 
;Output 	state 

, 
, 
• 
;Misuse Errors 

;Optimisation 
;Register 	need 

;Location need 
;Program Bytes 
;Stack Bytes 
;Clock Cycles 

Printer must 	be online. 
Printer set 	to NLQ, 	USASCII, 	255 column width. 

HL addresses 	last byte of codes 	list. 

A . 0. 	C = 5. Flags changed. 
Other registers not altered by routine. 
255 character right margin may be 	ignored by some 

printers 	if greater than maximum. 
Program will hang 	if 	printer not 	online. 

None. 
A C HL Flags. 
.COM file should be assembled at ORG 0100H. 

43 	(CPM routine 6, 	subroutine 24, 	codes 	list 	13). 

6 + BDOS use. 

Not 	given. 

;SUBSET CLASS 	(Environmental hazard guide) 

;-***-- 	2 	Discreet: 	NO 	Interruptable: 	YES 	Promable: 	YES 
Reentrant: YES 	Relocatable: 	NO 	Robust: 	NO 

• 
• 
;...System addresses and parameters. 

• 
CPM 	EQU 	000011 	;CPM entry address. 

BDOS 	EQU 	000511 	;BDOS entry address. 

PRINTER 	EQU 	05H 	;Direction to 	List 	device. 

PSCBYTES EQU 	ODH 	;Number of command bytes. 

..CPM entry. Calls subroutine then returns to CPM. 

PRINTSET CALL PSETSUB 	;Do printer set and 	CD lo hi 

JMP 	CPM 	;return to CPM. 	C3 00 00 

• 
;...Printer set subroutine - called from anywhere, any program. 

PSETSUB 	MVI 	A,PSCBYTES 	;A - count of printer codes bytes. 3E 00 

LXI 	H,PSCODES 	;Address printer codes 	list. 	21 	to hi 

• 
PSLOOP 	MOV 	E,M 	;Read next byte. 	5E 

MVI 	C,PRINTER 	;C = printer number for BDOS. 	OE 05 

PUSH H 	;Save codes 	list address 	E5 

PUSH PSW 	;and codes bytes count. 	F5 

CALL BDOS 	;Output to printer via BDOS. 	CD 05 00 
POP 	PSW 	;restore codes bytes counter 	Fl 

POP 	H 	;and pointer. 	El 

DCR 	A 	;Count one byte sent and 	3D 

JZ 	PSEXIT 	;end 	if 	finished. 	CA 	Lo hi 

INX 	H 	;Else address next codes byte 	23 

IMP 	PSLOOP 	;and repeat until finished. 	C3 	lo hi 

PSEXIT 	RET 	;Exit to calling program. 	C9 

;...List 	of 	printer command code blocks. 

PSCODES 	DB 	ODH,OAH 	;Carriage-return, 	line-feed. 	OD 0A 

DB 	1BH,51H,FFH,190H;Set column end - 255. 	1B 51 FF OD 

DB 	1BH,52H,00H,0DH;Select USASCII. 	18 52 00 OD 

DB 	IBH,28H,00M 	;Select NLQ. 	1B 28 00 

CP M PRINTER 
SETTING 
Datasheet 1 from Jon 
Tarrant and Rachel Braverman 
is a straightforward routine 
to initialise a printer by 
sending control codes 
through an 8080 CP M-
based system. 
The routine is quite 

adaptable and allows entry 
direct from CP M (PRINTSET), 
or from any user 
program (PSETSUB). 
The printer is accessed 

indirectly through BDOS and 
the routine should work on 
any compatible system, 
although with changes to 
the device number and 
system entry address. Some 
systems could require 
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WORDREC SUB A 
CP (HL) 

RET Z 

PUSH DE 
PUSH HL 
PUSH AF 

;Set A-0 and 	97 

;test abbreviation string 	BE 

;exit immediately if null. 	C8 

;Else save List point, 	05 

;abbrev. string point 	ES 

;and A-0 - no match yet. 	F5 

PUSH BC 
DEFB 6 

;Save abbrev. address for HL. 	C5 
; + "POP BC" - "LD 	B4OC1H" 	06 

DATASHEET 2 
;CALL: WORDREC Compare 	input abbreviation to 	list of complete words, 

returning address of any single word matched to extent 
of abbreviation or no-match/multiple-match information 

;CONCEPT (System 6 	Language 	independent description) 
;Data Structure 

;Prog. Structure 

	

STRING. Header: 	none. 
Element: 	byte, non-nuLl (>00H). 

Length: 	variable 	)-0. 
Terminator: null 	(00H). 

LIST. 	Header: 	none. 

Element: 	STRING. 
Length: 	variable 	> 0. 

Terminator: 	null (0011). 

match-flag - F. 
repeat-flag - F. 

IF (abbr-start) - EOS 
E 

null-string-flag - T. 

null-string-flag - F. 
List-point 	- 	list-start. 
UNTIL (list-point) - EOS OR repeat-flag - T 
{ 

IF match-f Lag - F 

match-address - 	List-point. 
] 
abbr-point - abbr-start. 

UNTIL char-match-flag - F 
{ 

char-match-flag - F. 

IF (abbr-point) - EOS 

IF match-flag - F 

match-flag - T. 

repeat-flag - 	i. 
I 

IF (abbr-point) - 	(List-point) 
C 
char-match-flag - T. 
abbr-point 	- abbr-point 	+ 1. 
list-point 	- 	list-point 	+ 	1. 

I 
I 

} 
IF repeat-flag - F 
I 

WHILE (list-point) () EOS 
{ 

List-point 	. 	list-point 	+ 	1. 
} 

	

list-point 	- 	List-point 	+ 	1. 
I 

} 
I 

;SYSTEM (System implementation requirements) 
;Processor 

;Hardware need 
;Software need 

Z80 

Memory for abbreviation string and word list. 
None. 

;PROGRAM (Specific coding and operation details) 
;Input state 

;Output state 

;Misuse Errors 

;Optimisation 

;Register need 
;Location need 

;Program Bytes 
;Stack Bytes 
;Clock Cycles 

HL addresses 1st byte of abbreviation string. 
DE addresses 1st byte of word List. 
A changed. DE, it, abbreviation 6 word List unchanged. 
Z-0: Cy-0: Single match, BC addresses matched word. 

Cy-1: Multiple match, BC addresses first. 
Z-1: Cy-0: Null abbreviation, BC unchanged. 

Cy-1: No match, BC changed. 
None. 
A "define data byte" 	is used to prevent an extra "POP" 
saving 4 clock cycles on the obvious "PUSH". 
AF BC DE HL 
Not specific. 

59 
10 
Not given. 

;SUBSET CLASS (Environmental hazard guide) 
;-***** 	2 Discreet: 	NO 	Interruptable: YES 	Promable: YES 

Reentrant: YES 	Relocatable: 	YES 	Robust: 	YES 

;...Start of (next) list word. 

	

1...RNEXTL.1 LD 	B,D 	;Set BC - start of List-w for 	42 

	

LD 	C,E 	;exit pointer if match. 	4B 

	

PUSH HL 	;Save abbrev. start address. 	E5 

;...Test for characters match in current list word. 

WRTESTC LD A,(DE) 	;Get list-w char and compare 	1A 

CP 	(HI) 	;to abbrev. char. 	BE 

JR 	Z,WRNEXTC 	;Address next char if match. 	28 27 

;...Characters don't match. 
;...If end of list word, then abbreviation longer than list word. 

OR 	A 	;If list-w end then no match, 	B7 

JR 	Z,WRLASTW? 	;so try next List-word. 	28 	12 

..If end of abbreviation, then a match found. 

LD 	A,(HL) 	;Get abbrev. char and test 	7E 

OR 	A 	;if end of abbrev. If not then B7 

JR 	NZ,WRENDLW 	;no match, so try next List-w. 20 09 

;...Match found. Error if second List-word found to match. 

1.:42GOTW 	POP Hi 	;Restore abbrev. start addr. 	El 
POP AF 	;and match fLag, A. 	Fl 
OR 	A 	;Test if previous match and 	B7 
JR 	NZ,WRGOT2 	;exit with error flag if so. 	20 16 

PUSH BC 	;Else save matched list-w addr. CS 
INC A 	;Set match found flag and 	3C 
PUSH AF 	;save match flag 	F5 
PUSH HL 	;and abbrev. start address. 	E5 

WRENDLW INC DE 	;Bump List point, 	13 
LD 	A,(DE) 	;reading and testing List-word IA 
OR 	A 	;characters until end of 	87 
JR 	NZ,WRENDLW 	;current word found. 	20 FB 

;...End of current List-word, check if end of List. 
• 
WRLASTW? POP HL 	;Restore abbrev. start address. El 

INC DE 	;Bump pointer to next List-w. 	13 
LD 	A,(DE) 	;Test 1st char of next list-w. IA 
OR 	A 	;for 2nd null (- List end) and 87 
JR 	NZ,WRNEXTW 	;go compare if not list end. 	20 DE 

;...End of list. Match address on stack only if A)0. 

POP AF 	;List end. Restore match flag 	Fl 
POP BC 	;and match address (?). 	Cl 
OR 	A 	;If match fLag > 0 then BC is 	B7 
JR 	NZ,WREXIT 	;match address, so exit Cy-0. 	20 04 

;...No match address. Abbreviation address popped to BC, so re-save 
;...and miss next "POP BC" by cycle miser trick preserving stack. 

WRG0T2 POP BC 	;Restore 1st match address. 	Cl 

SCF 	;Set error flag. 	37 

WREXIT 	POP FL 	;Restore abbreviation address 	El 
POP DE 	;and list start address. 	D1 
RET 	;Exit with correct information. C9 

;...Abbrev. character matches List-word character. 

WRNEXTC OR 	A 	;If terminator then abbrev. is B7 
JR 	Z,WRGOTW 	;fuLL Length, match found. 	28 DD 

INC HL 	;ELse bump both abbrev. and 	23 
INC DE 	;List-w pointers to next char 	13 
JR 	WRTESTC 	;and go compare them. 	18 CE 

	Imwrnrinimmi 	 
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Sydney 451 6655 Perth 322 5222 
Melbourne 529 7644 Adelaide 46 4062 
Brisbane 391 8288 Auckland 39 4212 
Canberra 80 5711 Wellington 85 0250 

An NI,Irl.cttn, 
74It, tin 
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MORE MODEMS 

Whdya gonna call? 
$195 =v21  $1650 

1200 bps/V23 
$364 incl. freight & tax $295 CASE 

300 bps/V21 
S244 incl. freight & tax 

V22 bis  51896 incl. freight & tax 

1200 bps! V22 
$604 incl. freight & tax 

$495  COMMUNICATIONS 
Multiplexers •• X25 Products • Data Switching 
• Protocol Converters • Telex Automation 
• Data Security 

CASE Communication Systems Ltd 
10-12 Rodborough Road Frenchs Forest NSW 2086 

2400 bps/V22b  695  
Manual Dial 4' 
$810 incl. freight & tax 

2400 bps/V22b  $895  
Auto-Dial 
51039 incl. freight & tax 



HARD FILE 

20mbyte 
US$479 ONLY 

30mbyte (RLL Format) 
US$559 ONLY 
Price including postage 

Feature:- 
1. Easy to install 
2. Plug and work with any IBM or compatible 

machines 
3. Lower power consumption 
4. Short slot mounting 
5. Compact and small size 
6. Fast speed access time (65m sec) 
7. 20mbyte or 30mbyte available (option) 

Order Form 

Please fill out in block letter, detach and return 
this part or the entire form to the address below: 
* I would like to purchase: 

20mbyte HARD FILE 

30mbyte HARD FILE 
* Enclosed a bankdraft for US$ 
* Or charge to my Credit Card 

	

Card No. : 	  

	

Expiry date • 	  

Signature • 

Name : 

Address : 

Tel • 

Please mail to: 

Syntax Computer Pte. Ltd. 
2, Alexandra Road #06-03 

Delta House, Singapore 0315. 
Tel: 2731133 (4 Lines) 

Telex: RS 42083 SYNT 
FAX: 2731959 Cable: SYNTAXCOM 

Agent Wanted 

SUBSET 

6502 LARGE 
DIVISION 
Adrain Taylor, whose 1 -256 
bytes x 4 bytes division 
routine DINVAR was printed 
in September, has since 
investigated the routine's 
timing behaviour in some 
detail. His results show that 
even a deceptively simple re- 

ordering of instruction 
sequence can have a 
dramatic effect on 
perfomance. 
DINVAR (Fig 1) compares 

the divisor with the current 
remainder, one byte at a 
time, beginning at the most 
significant byte. Three 
different actions are taken 
on the comparison results 
for each byte by a 'CMP 
cascade' ordered BCC, BEG, 
BCS. 	 END 

Timings by 6522 VIA Timer 2 in single-shot mode averaged over 10,000 
divisions of pseudo-random arguments. Cross-checked over 	identical 
pseudo-random sequence by free-running Ti mer 1 	interrupt driven clock 
with 1000 CPU-cycle compensated period. 6502 processor at 1 MHz nominal 
clock frequency. 

Random number generator: 	40-b i t shift register (Acorn Atom Basic) 
Random number seed: 	 7B6B23D600H. Re-seeded after 20,000 

generations to give even bit frequencies 
for all 32 bit 	position range. 

Dividend generation (1st): 	32-b i t . 
Di visor generation ( 2nd ): 	32-b i t 	truncated for 24-, 	16- 6 8-bit. 

Zero divisor replaced by divisor 	= 	1. 

Average clock cycles per division 
Method 	 32/32 	32/24 	32/16 	32/8 	Total 

DINVAR ( CMP, BCC, BEQ, BC5 ) 	 1646 	2141 	2640 	3092 	9519 
DINVAR (CMP, BEQ, BCS, BCC) 	 1770 	2180 	2592 	2900 	9442 
"Subtract first" 	. 	 3976 	3849 	3716 	3584 	15125 

Fig 1 Comparative timings of division algorithms 
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• DecreaseddiMerNory Error 

• Decrease Re-rn Time 
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• Dedicat d Lines Not Necess 

Repair 
De eas Metz) ry Loss 
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. 

ELECTROMARK PTY. LTD. 
43 Anderson Rd (P.O. Box 184) MORTDALE NSW 2223 
PHONE: (02) 570 7287 
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LAZING AROUND 

Brain-teasers courtesy of JJ Clessa 

Prize puzzle 
In his will, old Ebeneezer left a 25-acre 
square field (pictured opposite) to be 
divided equally between his five grand-
children — subject to the following 
conditions: 
(1) Each child should receive a plot 
comprising five adjacent squares. 
(2) Each plot should be a different 
shape. 
(3) Each plot should contain a different 
length of the original field's boundary. 
How was the field divided? 
Answers on postcards please, or backs 

of envelopes, to reach us not later than 
February 27, 1987. Send your entries to 
APC, Prize Puzzle February, 2nd Floor, 
215 Clarence Street, Sydney 2000. 

October and November prize puzzles 
Due to holidays, the October winner was 
not shown in last month's issue, so this 
month we have two winners to 
announce. 
Both puzzles had the usual core of 

entrants. The October winner is Ricky 
Lee of Townsville; and the November 

winner is Natalie Wood of Wollstonecraft. 
The October solution is Napoleon had 
9842 — most of them French, as one 
entrant confided; and the November 
solution is 52631579 — which is the 
smallest number, the single digit being 
'1'. 

Puzzle: 25-acre square field. 

USER GROUPS UPDATE 

Below is a list of updates and additions to the full 
User Group Index published in the January issue of APC. The next 

full listing will appear in the June issue of APC. 

New South Wales 
The Albury Wodonga PC Users Group 
meets on the last Tuesday of each month 
at the Wodonga Technical School in 
Mitchell Street, commencing at 7.30 
pm. For more details write to Brian Reid, 
Secretary, Albury Wodonga PC Users 
Group, PO Box 539, Wodonga Vic 
3690. 
A new user group has been formed, 

primarily to support the Sanyo MBC-
550/555. For more details write to the 
Sanyo User Group, PO Box Cl 18, Clarence 
Street, Sydney 2000. 

Victoria 
The Melbourne Commodore Computer 
Club meets on the third Tuesday of each 
month at the N unawading Civic Centre at 

7.30 pm. For more details write to the 
Secretary, Melbourne Commodore Com-
puter Club, PO Box 177, Box Hill, Vic 
3128. 
Melbourne WordStar users are invited 

to attend a workshop being held by the 
Victorian Osborne User Group. The 
venue is the Ashburton Library, 152 
High Street, Ashburton on February 22, 
1987 commencing at 2 pm. 

Queensland 
The Brisbane 16-bit User Group has 
recently had its first general meeting. Mr 
Robert Way was elected as Secretary. 
For any further details write to: Secretary, 
Brisbane 16-bit User Group, 5 Magnolia 
Street, Margate Qld 4019. 
The Gold Coast Computer Club (pre-

viously known as the Twin Towns Com- 

puter User Group) meets every second 
Tuesday at Elanora State School from 7 
pm. For more details write to: Cyril E. 
White, Secretary, Gold Coast Computer 
Club, PO Box 645, Palm Beach, Qld 
4221. 

South Australia 
The Aquarius Users Group publishes a 
bi-monthly newsletter. For more details 
write to: Benedict Sabel, 7 Duncraig 
Lane, Stirling SA 5152. 

Northern Territory 
A new group has recently been formed 
for Commodore Amiga users. For more 
details write to the Amiga Users of 
Northern Territory (AU.N.T.), c/- 4/4 
Armidale Street, Stuart Park NT 5790. 

SCIENTIFIC DESIGN Pil 
Your Technical Software Source 
• VOLKSWRITER Scientific Word 

Processing chemical formulae 
maths symbols. Full on screen 
edit. You print what you see. 

• WILEY, Scientific sub routines 
in C, fortran and Basic A. 

• X-STAT, the statistical experi-
ment design, data analysis and 
non linear optimisation 
package. 

• SUPERSTAT the low cost, easy 
to use statistics package. Floppy 
version only $199.00 (inc. 
tax). 

WE ALSO STOCK 
VOLKSWRITER de LUXE 

The all you'll ever need word 
processor 

$190.00 (inc. tax) 

PHONE: (02) 439 7700 
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MICROCHESS 

By now many of you will already know the results of the 1986 World 
Microcomputer Chess Championship, but several months prior to the 

game Kevin O'Connell had to speculate on the outcome. 
How did he score? Read on, and find out. 

By the time you read this article, the 
1986 World Microcomputer Champion-
ship will already be over. The event, 
which as I write is still in the future, 
promises to be fascinating since it 
features another battle between Fidelity 
(who has won the Championship every 
time it has played) and Mephisto (who 
shared first with Fidelity in 1984 and 
then took sole first in 1985), while 
Intelligent Chess Software can never be 
ruled out. 
In anticipation of the World Champion-

ship in Dallas, it is interesting to see how 
the top of the line commercially available 
programs from the contenders shape up 
to each other. There is such great rivalry 
between all the leading chess computer 
manufacturers, and the outcome of 
games between their dfferent machines 
is of such commercial importance that it 
is extremely difficult to get any reliable 
comparative information about their 
various machines. Computer Chess News 
Sheet, published by Eric Hallsworth, is 
an invaluable source of just such compa-
rative information, and I am indebted to it 
for the following games. 

White: Fidelity Par Excellence. Black: 
Mephisto Amsterdam. Opening: Phi-
lidor's Defence. 
1 	e2—e4 	e7—e5 
2 	Ng1—f3 	d7—d6 
3 	d2—d4 	Ng8—f6 
4 	d4xe5 	Nf6xe4 
5 	Qd1—d5 

Nb1—d2 is more usual, but this is 
an acceptable line. 
5 	 Ne4—c5 
6 	Bc1—g5 	Bf8—e7 
7 	e5xd6 	c7xd6 

Here 7 ... Qd8xd6 8 Nb1—c3 h7—h6 
9 Bg5—e3 c7—c6 10 Qd5xd6 Be7xd6, 
with a level game, is 'book'. 
8 Nb1—c3 Bc8—e6 
9 Bg5xe7 Qd8xe7 
10 Qd5—d4 0-0 
11 0-0-0 Rf8—d8 
12 Nc3—d5 Qe7—d7 

I prefer the immediate 12 ... 
Be6xd5 13 Qd4xd5 Nb8—c6. 
13 Qd4—f4 Be6xd5 
14 Rdlxd5 Qd7—c6 
15 Bf1—c4 Nc5—e6 

White has has a clear edge thanks to 
his lead in development, greater 
space and Black's weak d-pawn. 
Black's only real chance is a counter-
attack along the c-file. 
16 	Qf4—e4 

Avant Garde vs Mephisto Amster-
dam varied with 16 Qf4--g4 but Black 
triumphed in a long and interesting 
game: 16 ... Nb8—d7 17 Rd5—dl 
(avoiding the knight fork) 17 ... 
Nd7—f6 18 Qg4—h4 Rd8—c8 19 Bc4—d3 
a7—a5 20Rh1—el Qc6—c5 21 a2—a4 
Rc8—c7 22 h2—h3 Ra8—c8 23 c2—c3 
h7—h6 24 Bd3—c2 d6—d5 25 Bc2—f5 
Rc8—e8 26 Nf3—e5 Kg8—f8 27 f2—f3 
b7—b6 28 Bf5—d3 d5—d4! 29 Bd3—b5 
d4xc3! 30 Bb5xe8 c3xb2+ 31 Kclxb2 
Qc5—c2+ 32 Kb2—al Rc7—c3 (threat-
ening mate) 33 Rd1—d3 Rc3xd3 34 
Ne5xd3 Qc2xd3 35 Be8—b5 Qd3—c3+ 
36 Kat—a2 Qc3—c2+ 37 Ka2—a3 
Qc2xg2 

(Black has regained material equal-
ity and has much the better position 
(White's king is in the open, White's 
bishop is a miserable piece and the 
knight pair can wreak havoc) 38Re1—
f1 Qg2—d2 39 Qh4—g3 Ne6—f4 40 Rf1—
el Kf8—g8 41 Rel—g1 Qd2—c3+ 42 
Ka3—a2 Nf6—d5 43 Kat—b1 Nd5—b4 44 
Qg3—h2 (to stop the mate threatened 
by 44 ... Qc3—c2+) 44 ... Qc3xf3 45 
Qh2—b2 g7—g6 46 Rg1—el Nf4—e6 47 
Bb5—fl h6—h5 48 Rel—c1 Ne6—c5 49 
Qct—c3 Qf3—e4+ 50 Kb1—al Nc5xa4 
51 Qc3—d2 Kg8—g7 52 Bf1—g2 Qe4—
e5+ 53 Ka1—b1 b6—b5 54 Rc1—fl 
Na4—c3+ 55 Kb1—c1 Nc3—d5 56 Kc1—
b1 Nd5—e3 57 Rf1—c1 Qe5—f5+ 58 
Kb1—a1 Nb4—c2+ 59 Rclxc2 (59 Ka1—
a2 fails to 59 ... Qf5—e6+ 60 Bg2—d5 
— otherwise 60... Ne3—c4 forks king 
and queen — 60 ... Ne3xd5 and 61 

Nd5—b4+, mating or getting an 
easily won queen and pawn ending) 
59... Ne3xc2+ 60 Ka1—b2 Nc2—b4 61 
Qd2—d4+ Kg7—h7 62 Qd4—d2 Nb4—
d3+ 63 Kb2—b1 Nd3—f4+ 64 Kb1—a2 
b5—b4 65 Qd2—f2 a5—a4 66 Bg2—fl 
Qf5—d5+ 67 Ka2—b2 a4—a3+ 68 Kb2—
c1 Qd5—e5 69 Qf2—a7 Qe5—b2+ 70 
Kc1—d1 Kh7—g7 71 Bf1—c4 (this loses 
the bishop, but all was lost anyway) 
71 ... Qb2—al+ 72 Kd1—c2 Qa1—c3+ 
0-1. 

16 Nb8—d7 
17 Bc4—b5 Qc6—b6 
18 Bb5xd7 Rd8xd7 
19 Nf3—d4 Ra8—e8 
20 Qe4—f5 

Another 	Avant 	Garde- 
Amsterdam game went rather 
better for White after 20 Rh1—d1 
g7—g6 21 Nd4xe6 f7xe6 22 f2—f4 
Re8—e7 23 Rd5—d3 d6—d5 24 Qe4—e5 
Rd7—c7 25 Rd3—e3 Qb6—b4 with fairly 
level play. 

The text is somewhat irrelevant 
since it gives Black too much time on 
the queen-side against the white 
king. 

20 	 g7—g6 
21 
	

Qf5-94 
	

Qb6—b4 
22 
	

Rh1—d1 
	

Qb4—c4 
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Tim Hartnell, head of 
Interface Publications, makes a 
simple pledge: We want you to 
get the maximum value for your 

money, so we provide a full 
support service for everything 
we distribute. If you want advice, 

or assistance, please call us. 

More good news 
from the front line! 

Mac 
IBM PC 
Apple 

Let's face it. You've spent a lot of hard-earned cash to get your computer, 
and it's a bit of a grind to discover you have to shell out a hell of a lot more 
for software! 

And if you're after really powerful programs for your computer - IBM PC/compatible, 
Apple II or Mac - the prices all seem to be in the $100 to S400 range. Why on earth 
should you have to pay that much, just so you can make full use of your computer? 

Well, now you don't have to. Interface Publications has been in the el cheapo 
software business since August 1985 (and we've got thousands of happy, smiling 
customers to show we've been pretty busy since then) and we've just released our latest 
catalogue. When you get your copy, you'll see that instead of prices from $100 to $400 and 
up, our software starts at just $17.00 a disk!  We provide a full support service for all the 
material we sell. We use PC's, Apples and Macs ourselves, so we have a fair idea what 
we're talking about (some of the time!), and we're constantly adding to our software range. 

Software which gives you the power... 
without the price! 

IBM PC/COMPATIBLES  

[_] Assembly Language Tutorial and 
Routines. If you want to master assembly 
language programming on the IBM PC, this 
disk (our best-seller) is for you. $17.00 
[_] Ledger. A sophisticated, yet easy-to-use 
general ledger program, full instructions $17 
[_] Replicating Reality: Developing 
& Exploring Computer Simulations. 
96-page printed manual, plus disk, designed to 
introduce you to the potential of computer 
simulations. Working mechanisms/theories 
behind simulation creation demonstrated in 
detail. Many programs. $39.95 
[_l Exploring Artificial Intelligence 
on your IBM PC. Printed manual plus disk 
to explore the fascinating world of AI. 
Discover the history, theory and practice of 
AI. Programs include BLOCKWORLD, 
SYLLOGY and X-SPURT. $39.95 
[_] The Pascal Tutor. Two-disks, 
instruction manual plus copy of book 
Pascal for Human Beings. $45.95 
[_] IBM PC Programmer's ToolKit. 
25 very valuable programs, for serious PC 
programmers, including SECTSAVE, 
AUTODEX, REMSTRIP, RV-EDIT. $39.95 

A PPLE Hc/He/II+  

[_] Backgammon Plus. Great games 
disk, includes Backgammon, Air Simulation, 
Tennis and more! $17.00 
[_] FreeWriter. Fully-professional word 
processor, with help screens. (not for II+) 
$17.00 
[_] Replicating Reality: Developing 
& Exploring Computer Simulations. 
96-page printed manual, plus disk, designed to 
introduce you to the potential of computer 
simulations. Working mechanisms and 
theories behind simulation creation 
demonstrated in detail. Many programs to run 
on your Apple with this package. $39.95 
[_] Exploring Artificial Intelligence 
on your Apple. Printed manual plus disk 
to explore the fascinating world of AI. 
Discover the history, theory and practice of 
AI. Programs include BLOCKWORLD, 
SYLLOGY and X-SPURT. $39.95 
[_] The Signwriter. Produce great big 
signs, greetings, with any printer. $24.95 
[_] Communications Four. A 4-disk set 
so you, your Apple and a modem can start 
your own bulletin board, plus numerous 
general communications programs. $39.00 

A:e>TiRJaR  

MACINTOSH  
[_] Games Volume One. 11 great games inc. 
BACKGAMMON, MISSILE COMMAND, 
ASTEROIDS & SPACE INVADERS. $22.00 
f j MacBonanza. Extraordinary range of application 
and utility programs for serious Mac users, including 
BANNER to printer large signs on your ImageWriter, 
the visual parallel programming language 
DATAFLOW, a FILE FILTER to strip linefeeds, 
control characters, high bit or add linefeeds, the 
SCRATCHPAD to allow you to create text and comment 
files on your disks, MENU EDIT, VIEW PAINT, a 
512&BArack,t, and more! $22.00 
[_] McFonts #1.25 new incredible fonts $22.00 

McFonts #2. 25 more amazing fonts. $22.00 
[_] Code-Cracker. Copy protected programs $22.00 

Interface Publications (Aust.) P/L, 
Chelsea House, 34 Camp St., 
Chelsea, Vic., 3196 (03) 772 7566 
Please send me the indicated products for my 
[ ] IBM PC [ ] Apple [ Mac 

[ ] Please send me the new catalogue 

Total value of order 	$_ 

PLUS 20% for sales tax 
PLUS $3.00 post/packing 	$ 3.00 

Total for this order $ 	 
I enclose cheque, or charge my 

Bankcard 	Visa 
Card no: 

Name 	 

Address 

	

Postcode 	 
.4.11,147 

Blank disks - Not Le Crappie!.  
Instead of some unknown, unbranded questionable blank disks from Taiwan, 
Interface sells only the reknowned Le Floppie disks from Imagineering. 

[J 	boxes of SSDD 5 1/4 (suitable Apple) - $12.50 per box of 10 
LI 	boxes of DSDD 5 1/4 (suitable IBM) - $15.95 per box of 10 
Ll 	boxes of SSDD 3 1/2 (suitable Mac) - $49.95 per box of 10 

N`4,XVOZ.)}}14}Z{004. NO, 
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	I= Aro:Tiro:I WM I 	 

23 	Nd4—f5? 
The other Avant Garde-Amsterdam 

game varied here with the definite 
improvement 23 Rd5—a5 and then 
went on 23 ... b7—b6 24 Ra5—a3 
Ne6xd4 25 Rdlxd4 Re8—el + 26 Kc1—
d2 Qc4—e6 27 Qg4xe6 Relxe6 28 
Ra3—d3 Kg8—g7 29 c2—c4 with a small 
but clear advantage for White. 
23 	 Qc4xa2! 

23 ... Qc4xg4 is simply answered 
by 24 Nf5—h6+ and recapturing on 
g4. 
24 
	

Rd5xd6 
	

Rd7—c7 
25 
	

c2—c3 
	

Re8—c8 
26 
	

Qg4—g3 
	

Qa2—al+ 
27 
	

Kc1—c2 
	

Qa1—a4+ 
28 	Kc2—c1 
	

Qa4—a5 
29 	Nf5—h6+ 

	
Kg8—g7 

30 	Qg3—h4 
White's attack is illusory, but 

Black's is very real. 
30 	 Rc7xc3+ 
31 	Kc1—b1 

31 b2xc3 Rc8xc3+ 32 Kc1—b1 (32 
Kc1—b2 Qa5—a3+ 33 Kb2—b1 Rc3—
b3+ and 34 ... Qa3—b2 mate) 32 ... 
Rc3—b3+ and 33 ... Qa4—c3 is mate. 
31 	 Rc3—c4 
32 	Nh6—g4 

32 Qh4—e7 loses the knight and 
other queen moves allow mate after 
32 ... Rc4—a4. 
32 
	

Qa 5—f 5 + 
33 
	

Rd1—d3 
	

Rc4xg4 
34 
	

Qh4—e7 
	

N e6—f4 
35 
	

Qe7—d7 
	

Qf5xd7 
36 
	

Rd6xd7 
	

Nf4xd3 
37 
	

Rd7xd3 
	

Rg4xg2 
0-1 	 END 

Melbourne 
	

Finance '87 
	

February 1 7-20, 1987 
Contact: BPI Exhibitions 
162 Goulburn Street 
Darlinghurst NSW 2010 
(02) 266 9799 

Canberra 
	

International Technology Exhibition 
	 March 3-7, 1987 

Contact: Total Concept Exhibitions 
(2) 938 2033 

Sydney 
	

PC87-The Eighth Australian Personal Computer Show 
	 March 17-20, 1987 

Contact: Ms F Michael 
Australian Exhibition Services 
Suite 3.3, 424 St. Kilda Road 
Melbourne Vic 3004 
(3) 267 4500 

Dallas, Texas 
	

APL 87 
	

May 10-14, 1987 
Contact: APL '87 Registrar 
440 Northlake Shopping Centre 
Suite #210, Dallas, Texas US 75238 

Perth 
	

Ausgraph '87 
	

May 1 1 -1 5, 1987 
Contact: Conference Secretariat 
PO Box 29, Parkville Vic 3052 
(03) 387 9955 

Melbourne 
	PC87-The Ninth Australian Personal Computer Show 

	
May 31-June 3, 1987 

also incorporating Office Technology '87 and 
Communications '87. 
Contact: Ms F Michael 
Australian Exhibition Services 
Suite 3.3, 424 St Kilda Road 
Melbourne Vic 3004 
(03) 264 4500 

Taiwan 
	

Complex Taipei 
	

June 8-14, 1987 
Contact: 201, Tunhwa North Road, Taipei 10591 
Taiwan, Republic of China 
(02) 715 1515 

Chicago 
	

NCC '87 
	

June 1 5-18, 1 987 
Contact: American Federation of Information Processing Societies 
1899 Preston White Drive, 
Reston, Virginia 2209 
(703) 620 8955 
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To the subscription manager: 
Please assist us by filling in this form as accurately as possible to ensure you will receive 
up to the minute news and articles in COMPUTING AUSTRALIA every week. 

Complete the entire form in order to receive Computing Australia FREE OF CHARGE. 

APCGIAH/F 

Birthdate*: 
• For security reasons only.  

Name of applicant: 
Mr/Mrs/Miss/Ms/Dr other: 

Business Address 
Suburb P'corie 	 Business Phone No: 

Home Address 
Suburb P'code Home Phone No: 

their details Job Title: 	 Phone No: 

12 	Which bracket best fits your D.P. Dept. Budget? 
A 	Up to $49.000 	 B D $50 - 599.000 C 6 5100 - $249.000 	 D C $250,000 + 

F 	' Intelligent terminal PABX computerised 	G 	Word Processors 	 H "=. Packaged Software E Data coms. network 

E] Both 

13. 	Are you a user of computer oriented goods or services to other organisations? 
; User 	Supplier 

G '  Aufomated Office equip 
H ' Software packages 
I 	_ Consumables 

J 	H Furniture/Office equipt 
K Ti Consultant Services 
L 	•.;; Others 

D 	Teleprocessing equipt 
E 	Computer Peripheras 
F 	Storage Media 

A 	I Mainframe 
B I Mini Computers 
C 	i Micro Computers 

SUBSCRIPTION 

Application 	 kl STRALIA  

Department 

Employer Company Firm Name 

What is the principal activity of your organisation iRe.se riri. isr-i 

7 	1 	i Manufacturing (non comp) 	7 I] Retail Ordinary (non-edp) 	13 ILI System houses 	 19 IL:, Government (nationaVstate) 
2 ;..; Publishing/Printing 	 8 Li Transport/communication 	14 Ui EDP packaged software 	20 0 Government (local) 
3 LI Utilities 	 9 H Banking/Bld.Soc/Financer 	15 0 EDP Custom Software 	 21 Li Education, training inst 
4 U Computer Suppler 	 10 LI Accounting Firms 	 16 ; 1 Consultants 	 22  Iii  Mining Oil 
5 ELI  Wholesale (non-edp) 	 11 Li Insurance 	 17 l'. Other business services 	23 Li  Health/Public 
6 L': Computer Retail (micro) 	12 Li EDP Service Bureaus 	 18 Li Clubs/Associations 	 24 ! i Health/Private 

8. Number of staff employed in D.P. Dept? 

9. Total employees in your company? 

What type of equipment does your company use? Pears ICI, all  Iran err". 
10. A i (I) Mainframe (show principal make) 	 C 	(III) Micro Computers (show principal make) 

B ' 1(111 Mini (show principal make) 	 D 	(IV) Personal Computers (show principal make) 

It you are a Supplier please indicate what you supply ieneaseo Kari  It,. are, 

Signature 	 Date' 

COMPUTING AUSTRALIA 215 - 217 CLARENCE STREET SYDNEY NSW 2000.  

Your Job Title: 
I DP Manager 	 H Systems Analyst-Designer 	 LI Project Leader 	 0  Operations Supervisor 
I Technical-Engineer 	 LI Consultant 	 L1 Systems Programmer 	 U Applications Programmer 

; I Education-Training 	 H Sales-Marketing 	 ; ; General Manager 	 LI Accountant 
' Student 	 I I Financial Manager 	 : I Systems Manager 	 0 Communications Manager.  

NOTE: 
If you would prefer to have Computing Australia delivered to your home address please fill in the section below. 

If there are other people who you 	Name. 

Computing Australia please supply 	Employer Name:  
believe would benefit from receiving 

Please ensure you fill in the confidential editorial questionnaire on the back. Your co-operation is appreciated 
I  wish to receive COMPUTING AUSTRALIA every week (Please note the Application Form MUST be signed.) 

"IF YOU ARE A PROFESSIONAL PROGRAMMER OR ANALYST-
FILL THIS FORM IN AND GET ASU BSCRIFRON TO COMPUTING 

AUSTRALIA - FREE OF CHARGE' 
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SOFTWARE 
On The Cheap 

Sofware for IBM, Commodore, Apple, & 
CP/M 

$5 to $10 Disk 
The Best Public Domain Software at little 

more than the price of a Disk. Business, 
Games, Utilities, Educational, and other Soft-
ware on most Disk formats or Cassette. All the 
latest programs available. If there's a program 
you want let us know, we probably have it at 
our LOW PRICE. 
Just a sample from our list: 

Chiwriter Multi Font Writer 	 $10 
PC Outline 	  $10 
PC Graphics 	  $10 
CP/M Emulator 	  $10 
PC General Ledger 	  $10 
L64 Education (over 30 Disks) 	 $ 6 
C_64 Games (12 Games per Disk) 	 $ 6 
C.128 Business 	  $ 6 
Applesoft Tutor 	  $ 6 
Eamon Adventures for Apple 	 

for Catalogue Er Information 
$ 6 

(02) 51-3615 or 
(02) 260-0546 

or write to 
Software On the Cheap 

P.O. Box 63 
Erkineville 2043 N.S.W. 

COUNT NUMBERS 
Mike Mudge explains the relevance of Bernoulli and Euler numbers as 

related to Kummer's regular primes. 

Review: 
Sk sets & extensions 
Readers wishing to study 'Sets in which 
xy+k is always a square' for x and yin the 
set and k given are referred to the paper 
of the above title by Ezra Brown in 
Mathematics of Computation (Vol 45, 
Number 172, October 1985,     pp6 1 3-
6 70). 
That paper together with its bibliography 

represents the state of the art as far as is 
known to the author. Further information 
is welcome. 
This month's prize-winner is Geoff 

Lockwood. Geoff programmed in Fortran 
to list Sk  sets with elements less than any 
given number (up to 6000) for any value 
of k. 
Prompted in some way by 'Numbers 

Count', a letter from Donald Cross, posed 
a number of Diophantine problems (as 
well as the issue of multi-grades). I hope 
to return to this topic at a later date. 

The subject area of Bernoulli and 
Euler numbers was proposed by 
Albert N Debono. 

Let us begin with an optional 
mathematical digression: 
(1) Some readers will be familiar 
with: 
e=1 + 1/1! + 1/2! + 1/3! + 

1/4! ... = 2.718281828; and 
also with the exponential function: 
exp (x)=ex=1+x/1!+ 

x2/2! + x3/3! + x4/4! 
; convergent for all values of x. 

It will come as no surprise to these 
readers to learn that: 
F(x)=x/(ex-1) 
can be expanded as a power series 
in ascending powers of x. Thus we 
may write: 
F(x)=B0+B1 x/1!+132x2/2! 

+B3x3/3!+B4x4/4! . 
This expansion defines the Ber- 

noulli Numbers Br, for r=0,1,2,3,4 
(2) We define a sequence of rational 
numbers Br=Nr/Drr, (these are frac-
tions expressed in their lowest 
terms; Nr  and Dr  having no common 
factors) by B0=1, B1 =-1/2  and for n?.-
2 by: 
Equation 2.1 ... Bo/(n! 0!)+B1 /((n-1)! 

1!)+B2/((n-21! 	2!)+ 	. . . 	+ Bn--1/ 
(1 !(n —1)!)=0. 

(where 0! is defined to be 1 and 
(n-1)!=1 x 2 x 3 x 	x (n-1)). 

Thus B0/(3! 0!)+B1/(2! 1!)+B2/(1! 
2!)=0 yielding B2=1/6. 

It is readily seen that B3=B5=B7= 
= 0 now 134= — 1/30, B6= +1/42, 

B8= — 1/30, B10= +5/66, B12= —691/ 
2730, B14=+7/6 ... 
N36=26315271553053477373, 
D60=56786730 where in these last 
two values any reference to sign has 
been omitted, for convenience in typ-
ing. Clearly in Bqn for integer n, 
either IN, or Dr, must have a negative 
sign associated with them, in order 
to render Bon  negative, as the above 
pattern suggests. 

Euler Numbers are defined in a 
similar manner using the secant 
function, thus: 
1/cos x=sec x =E0—E2x2/2!+E4x4/4! 

or alternatively: 
(1 —x2/2  ! + x4/4! 	. .1 
(E0—E2x2/2!+E4x4/4!...)=1. 

It is readily seen that E0=1, E2= — 1, 
E4=5, E6=-61, E8=1385. However, it 
is somewhat more time-consuming 
to obtain: 

E24= 15514534163557086905. 
Now Ernst Eduard Kummer (1810-

1893) defined a 'regular prime', P, to 
be a prime number which does not 
divide any of the numerators of the 
Bernoulli Numbers up to Bp_3; all 
other primes are 'irregular'. 

For example 37 is irregular since it 
divides N32=7709321041217=37 

x 208360028141. 
The sequence of irregular primes 

begins 37, 59, 67, 101, 103, 131, 149, 
157; these were known to Kummer 
in 1874. 

Subsequently E Stafford and HS 
Vandiver used desk calculators to de-
termine all of the 'irregular primes' 
up to 617 by 1937. 

The relevance of the above con-
cepts are best demonstrated in 13 
Lectures on Fermat's Last Theorem 
by Paulo Ribenboim (Springer 1979). 

This month's problems are: 
(a) to construct a computer program 
(using equation 2.1 above or other-
wise) incorporating a cancelling 
routine to determine, given a positive 
integer N, the members of Br=Nr/Dr 
for r=0,1 ... N. 
(b) to use the Nr  together with a table 
of prime numbers, or otherwise, to 
obtain a sequence of irregular 
primes; and 
(c) to determine Euler Numbers 
together with their prime factors. 

Attempts to solve these problems may 
be submitted to Mike Mudge, c/- APC, 
2nd Floor, 21 5 Clarence Street, Sydney 
2000, to arrive by 15 March 1987.     It 
would be appreciated if such submissions 
contained a brief summary of results; 
together with thoughts relating to these 
problems, in a form suitable for future 
publication in APC. 
These submissions will be judged 

using suitably vague criteria, and a prize 
will be awarded to the 'best' contribution 
received. 

Mike Mudge welcomes correspondence 
on any subject within the areas of 
number theory and other computational 
mathematics. Particularly welcome are 
suggestions for future 'Numbers Count' 
articles; all letters will be answered in 
due course. 
Please note that submissions can only 

be returned if a suitable stamped ad-
dressed envelope is provided. 

END 
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CP-IEKMAT E 

POINT OF SALE SYSTEM 
For 	I. 	B. 	M. 	or 	COMPATIBLES. 

CHEKMATE gives you a BONUS. 
If you are working long, tedious yet NECESSARY hours to run your 
business professionally, CHEKMATES bonus to you is a PROFESSIONALLY RUN 
BUSINESS WITH MINIMUM EFFORT BY YOU, plus a $300 saving by buying this 
month. 
Our COMPUTERISED POINT OF SALE CASH REGISTER SYSTEM, has been specifically, 
designed by a Retailer/Programmer to be operated from a simple menu by a 16 
yr old shop assistant with 10 minutes instruction. 
The system provides for 

COMPREHENSIVE STOCK MANAGEMENT. OPTIMUM STOCK LEVELS. 
REORDERING F ACK (TIES. 	 END 	TO 	STOCKTAKING. 
SALES WITH ACCOUNT RECEIVABLE FUNCTIONS FOR INVOICING, STATEMENTS AND 
AGING. 
FULL INFORMATION ON STOCK CONTROL, SALES, SALES ASSISTANTS. 
GROSS PROFIT, DAILY BANKING AND FULL ACCOUNT DETAILS. 
FULL SALES ITEM HISTORY. 

STOCK AND CASH SALES VERSION FOR TWIN FLOPPYS. This month 5499 
STOCK, SALES AND ACCOUNTS RECEIVABLE. . (20mb req) This month 6699 
PC/H TURBO Compatibles $1299 inc s/t. 6401(, twin drives, turbo rom. 
We supply complete systems at incredible prices. 

Write for full details on our POS software and hardware. 
Other 	software 	available: 

REAL ESTATE LISTING 
CLUB MEMBERSHIP, FULL SORTING AND SEARCHING 
PAYROLL 
WHOLESALE/IMPORTER, 	full 	invoicing,account 
All 	prices 	include 	sales 	tax. 
Distributors 	required. 

$99 
$99 
$99 

rec 	$699 

WHOLESALE 	COMPUTERS. 
PO BOO 177 

COOLANGATTA. 	4225. 
Bp( (075)3667. 22. A/H (075)561571, 

WHO 
WANTS TO KNOW 

ABOUT YOUR 
PRODUCTS 
ANYWAY? 

I DO! 
And so do the thousands of business micro buyers in Australia. To have your micro-
related product or service listed on the most comprehensive database of business micro 
information in the country ACT NOW. 

If you supply or service the microcomputer user in any way. be it hardware or software. 
cables or ergonomically designed furniture, books or training courses, Australian 
Personal Computer magazine would like to hear from you. 

A fter all, if you don't tell us, how can we tell the thousands of business micro buyers 
who will have access to the database? 

Contact Chris Longman on (02) 264 1266 or write to her at the address below. 

It's up to you. AND IT'S FREE! 

Australian Personal Computer 
Computer Publications, 215 Clarence St., Sydney 2000 

(02) 264 1216 

Write a letter 
with just 

5 key-strokes 
Lewis 

LETTER MAGIC 
Lewis LETTER MAGIC dramatically 
reduces your time and effort in 
producing letters, labels, reports, 
simple invoices, etc. Easy to master 
as it only includes those commands 
needed to write letters. More than 
just a word processor, LETTER 
MAGIC includes a powerful database. 
Lets you merge individual details into 
bulk mailings. 
Ideal for sales, customer mainten-
ance, clubs and any office that writes 
letters. $454.00 incl. tax. 

Dr Geoffrey Lewis 
"LETTER MAGIC is 
my most innovative 
product. With 
LETTER MAGIC 
I have automated 
the production 
of letters." 

Lewis 
CROSS-CHEQUE 
Lewis CROSS-CHEQUE helps you 
keep better track of your accounts 
(and your business) by doing all your 
cashbook work for you. Lets you 
prepare a detailed report for your 
accountant. 
Ideal for businesses not needing 
general ledger accounting, such as 
doctors, shops, farmers. Over 300 
users already. $318.00 incl. tax. 

Lewis 
PAY-PACK 

PAY-PACK lets you pay your staff 
using your own computer. Produces 
pay slips, group certificates, cash 
break-ups, reports, etc. Now being 
used by over 250 employers. $786.00. 
Demo Kits — Each comprises the manual and a 
disk allowing you to test all aspects on your own 
computer. Your payment can be credited to your 
purchase. Available for most MSDOS & CPM80. 

Send coupon to: 
Custom-Made Software Pty Ltd 
P.O. Box 507, Randwick, NSW 2031 
Tel: 102) 399 8568 

Letter Cross- Pay- 
Magic Cheque Pack 

Send more info. 	❑ 	E 	❑ 

536 Ei $36 Ei $60 E 
Send full system 	111 	❑ 	E 
Name: 	  

Address: 	  

Phone' 	 Computer' 	  

Send demo kit 
(cheque enclosed) 
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PROGRAM FILE 

71
1

71
11

  

Games 

Scientific/mathematic 

Business 

Toolkit/utilities 

Educational/Computer 
Aided Learning 

Owen Linderholm selects the best of readers' programs. 
For details on submitting your own, see the end of this section. 

One subject that crops up fairly regularly 
in readers' letters to Program File is that 
we ought to supply the programs on 
disk/tape, or get the author to do so. 
There are two problems with this. Firstly, 
APC can't supply the programs on disk, 
since we would need a different disk for 
each of the machines for which a program 
has been published. Organising this 
would be difficult. 
The second alternative is to allow 

authors to supply disk or cassette copies 
for a small fee to cover their costs but 
this, unfortunately, brings the matter into 
the rather obscure realms of mail order 
law. 
One of Program File's regular contribu-

tors, Mark Needham, has produced a 
shareware disk of improved versions of 
all his programs that have appeared in 
Program File. Most of the programs have 
been updated, and full documentation is 
included on the disk. 
As the programs are in the 'shareware' 

domain, anyone who wants a copy to 
evaluate may have one; but if you make 
regular use of the program, then you 
must pay for it and become a registered 
user, which entitles you to product 
support. 
As the original versions of these programs 

appeared in APC Program File, anyone 
who has taken the trouble to type them in 
is entitled to use their own copy of the 
program as they wish. However, if you 
then get a copy of the new version and 
use that, you still have to register. 
I highly recommend all the shareware 

programs to users of the IBM PC and its 
compatibles, and a couple of the programs 
are also available for the BBC..Micro. 
More information can be obtained from 
Mark Needham, c/- APC, 2nd Floor, 
215 Clarence Street, Sydney 2000. 

Sony • 
A few errors haVe cropped rp again. The 

first, in December's Program File, is a 
result of my careless typing. In the 
directory tip for the Apricot, a line was 
inadvertently omitted. After the first line 
'Create a file DD.BAT . . .' should have 
appeared the line 'type DDD', so please 
insert this instruction in order to create a 
batch file. 

The second error is a correction to a bug 
which was discovered in the BBC XREF 
program (APC Se pte m be r), by E Ayers. 
As it stands, the program fails with most 
calls that involve the line-number token 
Et5 D. The problem occurs in lines 900-
920 where, if the detokenised line 
number contains a Et00, the program 
goes into an infinite loop. The corrections 
are: 
50 start = &1400 
900 .movename LDA name: 

STA name2: LDA name + 1: 
STA name2 + 1: 
BNE moven2: RTS 

910 .moven2 LDX#2 
920 .moven3 LDA name,X:STA 

name2, X: INX: CMP #0:BNE 
move3: RTS 

The final mistake occurred in last 
month's MacMand by Jack Weber. It 
contained a very small error that caused 
it to 'hang up' at the end of a full plot —
after several hours of calculation and 
plotting. The final subroutine in the 
program should be changed to read as 
follows: 

Finished: 
MENU 6,0,1 
MENU ON 
WHILE again%=0: WEND 

RETURN 

Reminder 
After my recent remarks about the 
need for more original programs, I 
was heartened to receive this 
month's Program of the Month. Un-
fortunately, far too many unoriginal 

submissions are still coming in. I 
would like to see fresh, interesting 
programs that are fully documented 
from conception through the design, 
structure and writing of the program, 
to actual code and operating 
instructions. 

The purpose of Program File is 
two-fold. It is not only meant to pro-
vide useful programs for readers to 
type in, but also to educate readers 
in programming techniques new and 
old, and to show, by example, how 
to write better programs. 

If at all possible, documentation 
which accompanies programs should 
be double line spaced rather than 
single line spaced — it makes editing 
so much easier. 

This month's programs 
The Program of the Month is Dar-
win's Lens which was written for the 
Atari ST in C using the Megamax C 
compiler. The program is based on 
an article by Dr Richard Dawkins, au-
thor of The Selfish Gene and other 
works on evolution, which was pub-
lished in the New Scientist of 25 
September 1986. The article discus-
sed a program the author had writ-
ten to simulate natural selection us-
ing tree shapes as simple models, 
and then selecting the 'best' of a 
variety of mutant offspring. Richard 
Dawkins chose his offspring accord-
ing to his own personal taste. Dar-
win's Lens takes a single objective, 
defined beforehand, to create a sim-
ple lens for focusing light — and 
selects the best offspring as the one 
which focuses light most effectively. 

This is a more accurate model of 
the process of natural selection, 
although it is still far from complete. 
Neither program takes account of the 
fact that the occurrence of mutation 
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I 
is extremely rare and happens only 
once in many generations rather 
than many times in one generation, 
which is how the program works. 
Also, a mutation which doesn't lead 
towards the selected criteria might, 
nevertheless, have advantages in 
other situations and so be successful 
in real life, despite having been dis-
carded by the program. 

Despite these differences, the prog-
ram is extremely interesting and the 
principle could be easily adapted to 
other situations. One example that 
would be easy to create from this 
program is to set up two programs, 
one as described, and one modified 
for working in water which has a 

different refractive index. The two 
sets of results could then be com-
pared with the lenses developing in 
the eyes of creatures which can see 
underwater, such as fish or pen-
guins. 

I hope that if anyone does modify 
the program and use it in other 
ways, they will let me know, since 
this type of program is both interest-
ing and useful — just what I want to 
see in Program File. 

Also included in this month's 
selection of programs is a multi-
machine game that uses serial port 
connections to carry messages be-
tween the different computers. It was 
originally written for the BBC Micro, 

but can be adapted for other 
machines as long as serial com-
munications can be implemented 
reasonably well. The game is rather 
like an extended and advanced Star 
Trek simulation, but the principle of 
communication between several 
computers could be applied to other 
programs. 

For 8-bit Ataris there's a progam 
called GTIA+, which sets up a new 
graphics mode — 80 x 96 pixels in 
256 colours — for general use by 
other progams. 
For the Commodore 64, there's a 

machine language screen moving utility. 

Programs may also be sent to APC through 
Microtex 666's Direct Upload Facility 

(DUF). It's available on (03) 419 0856, 
accepts baud rates of 300, 1200 and 2400 

(8 data bits, one stop bit, no parity), and 

runs each week night from 5.30pm. The 
system accepts ASCII and Xmodem file 
transfer standards. It's not restricted to 

666 members. 

APC is interested in programs written in any of the major programming languages for all home 
and small business micros. When submitting programs please include a cassette or disk version 
of your program, brief but comprehensive documentation, and a listing on plain white paper — 

typed if you have no printer. 
Please ensure that the software itself the documentation and the listing are all marked with your 
name, address, program title, machine (along with any minimum requirements) and — if possible 

— a daytime phone number. 
Check through the previous Program Files to see the kind of programs we prefer. As a rough 

guide, original ideas are always welcome, as are good implementations of utilities and applications. 
Obviously the programs should be well-written, easy to understand, and preferably not too long 

(remember that other readers have to type them in). 
All programs should be fully debugged and your own original, unpublished work We prefer to 

receive programs with a maximum 80-column width printed in emphasised typeface. 
We will try to return submissions if they are accompanied by a stamped, addressed envelope of 
the appropriate size, but please keep a copy of everything. Programs are paid for at the rate of 

$20 per page of published listing. 
Send your contributions to APC Programs, Att. Stephen Crowley, P.O. Box 666, Fitzroy 3065. 

paper Et commodore 
COMPUTER 

SERVICE SPECIALIST 

* IBM PC compatibles 
* Apple 
* Hardware 8- software & spare parts 
* Dealer enquiries welcome 
* Free pick-up Er delivery (NSW only) 
* Call us for guaranteed service 

& support 

FTC RKT AS 
0 	CO PIPLI TERS zgr= 

646 1666 

AMSTRAD 
PC 1512 

No. 1 IBM CLONE 
IN U.K. 

AVAILABLE FROM: 

K & C INFOCOM P/L 
232A Elizabeth Street, 

Surry Hills 
Phone: 212 3096 
MON-FRI: 10.00 am - 4.30 pm 

SAT: 9.00 am - Noon 

Printer Stands 
COLLECTS PRINTOUT 

Available from Dealers Australia Wide 

CPN COMPUTER 39 Dickson Ave., 
PRODUCTS Artarmon 2064 
NETWORK Tel: (02) 439 8966 _ 

Innovative Suppliers to the Australian Computer Industry 
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Please supply the following items 

Qty. 
❑ Tas + 	 $199 
❑ Developer's Version 	  $569

9  
❑ Multi user Version 	 $869 
Add 14% Sales Tax 	 Total  $  

O Cheque 0 Bankcard 0 Visa 

Account 	 Expires 	  
Name 	  
Address 
	

Postcode 	 
City 	 State 	 

LSignature 

EASTCOM 
We like to think we offer more than great computers. 
We also offer great Service and Support. Why not 
call in and talk to us, we're not only interested in 
your money we're interested in you. 

EASTCOM XT 
640k motherboard, 2 + 360k Japanese disk drives 
multi I/O card, with Serial Parallel, game port, clock 
and floppy drive card, 130/150W power supply, 
colour graphic card, keyboard. $1599 

EASTCOM AT 
Motherboard 512k, 80286 Processor, 1 x 1.2 
megabyte Japanese disk drive, 200W power supply, 
colour graphic card, HDD/FDD controller card 
(controls 2 hard disks and 2 floppy disks), AT 
keyboard, $2599 
20MB miniscribe with controller card $1150. 
Floppy disks $25 per packet. 

Call 03 288 3611 or 03 288 3107 

EASTCOM 
168 ELGAR ROAD, 

BOX HILL SOUTH 3126 
Eastcom Bulletin Board now on-line. 

Phone 288 0775 

$10 $10 $10 $10 $10 $10 $10 $10 $10 $10 $10 $10 $10 
PER DISK PER DISK PER DISK PER DISK PER DISK PER DISK 

PC-BLUE PC-BLUE PC-BLUE PC-BLUE 
PUBLIC DOMAIN SOFTWARE PUBLIC DOMAIN SOFTWARE 

FROM THE VAST LIBRARIES OF PC-BLUE 
YOU TOO CAN GET THE BEST FROM YOUR -PC- WITH 
SOFTWARE AT REALISTIC PRICES. 
THE ELECTRONIC ORACLE BULLETIN BOARD offers 
you the best deal on Public Domain Software available 
today. For just $10.00 per disk, experience the myriad 
of programs available for the -PC- at little more than the 
price of a disk. 

CATALOG DISKS are available at $5.00 each, 1 for PC-
BLUE Vols 1.237. 

LABELLED, DOUBLE SIDED DOUBLE DENSITY Blank 
disks for $22.00 Per Box of 10 Plus $1.00 Postage. 

$2.00 P/P should be added for each order. ON-LINE 
Credit card facilities are available, BANK MASTER AND 
VISA. 
FULL MEMBERS enjoy a 50% discount on Public 
Domain disk sales. Full membership is $35.00 per year 
or a 3 month Trial membership is $10.00 
USER GROUPS AND CLUBS also attract a discount for 
bulk purchases. 

THE ELECTRONIC ORACLE 
12 Brentwood Road, Flinders Park, S.A. 5025. 

VOICE after 18.00 Hrs. (08) 234 0244. 
DATA (08) 260 6222 300/300, 1200/75, 1200/1200 

and 2400/2400 BPS Full Duplex. 

TAS 
PRODUCES PROFESSIONAL QUALITY 

DATABASE PROGRAMS ON DAY ONE 
• PROCEDURAL LANGUAGEICOMPILER 
• SEPARATE DATA DICTIONARY 
• SCREEN PAINTER 
• PROGRAM GENERATOR 
• SOURCE CODE EDITORICHECKER 
• REPORT WRITER 

• As  ARTI,F,IBCIAsleLNn7LALIGEve.,  IC  SYyton  SS7MvSePTY314.19LTD. For more information or for full technical 
support and back up 

(03) 546 7413 
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This program was written in Mega-
max C for the Atari 1040ST, but since 
it uses arrays rather than pointers it 
should run on the 520ST. It was writ-
ten for a monochrome monitor, but 
should not be too hard to adapt for 
colour output. 

The program is based on an article 
by Dr Richard Dawkins in the 25 
September issue of the New Scien-
tist, which attempts to demonstrate 
how the theory of natural selection 
might have led to the evolution of an 
optical lens in the skin of an organ-
ism. It simulates the theory of natural 
selection, acting on the arrangement  

of cells in the skin of a simple organ-
ism to evolve a simple lens. One ma-
jor drawback of the program is that it 
takes 25 minutes to evolve a lens of 
focal length of 450 units, and 90 min-
utes to evolve one with a focal 
length of 180 units. 

It is assumed that the cells allow 
light to pass through them with 
some refraction. Several columns of 
cells are considered, surrounding a 
light-sensitive cell. The program al-
ters the number of cells in each col-
umn until a final configuration is 
reached which resembles a simple 
lens (Fig 1). 

Fig 1 A simple lens 

The computer is used to generate 
possible cell configurations and 
assess the 'optical efficiency' of each 
one. This efficiency is a crude mea-
sure of how much the rays of light 
passing through the 'skin' are de-
flected towards the sensitive cell by 
refraction. Values range from zero 
per cent where no light is deflected 
towards the sensitive cell, up to 100 
per cent where all the light falls on 
the cell. 

The program displays each new 
'generation' of lens, and when the 
evolution is complete the user can 
step forward and backward through 
the process or watch an animated 
film of the lens shape evolving. 

The initial focal length of the lens 
can be specified to evolve a short or 
long focal-length lens. 

Theory of natural selection 
If the selection procedure to choose 
which of several random changes in  

the configuration were itself random, 
then the chance of hitting on the 
most efficient configuration would 
be: 
1/c * 1/c * 1/c * 	*1/c (n times) 
where c is the number of possible 
cells in each column and n is the 
number of columns of cells. 

Even with a simple, crude case, as 
here, where there are only seven col-
umns and a possible 450 cells in 
each, the chance of getting the most 
efficient configuration is 1 in 3.7 x 
10E18. Allowing one second to evalu-
ate each of these choices would take 
nearly 12 billion years, or just under 
the age of the universe. How, then, 
can things like the eyes you are us-
ing to read this have evolved? 

The answer is that an organism 
which can 'see' to focus light more 
effectively is more likely to survive 
and reproduce, so the organisms will 
evolve into other organisms with a 
more efficient lens. Using the theory 
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Atari ST C Darwin's Lens 
by David Wilson 



MS-DOS 
PUBLIC DOMAIN 

SOFTWARE 
PC Sig and PC Blue PLUS Aust. 
utilities now available in our 
catalogue. 
Send today for our fully 
descriptive $30 catalogue which 
includes library membership 
and automatic catalogue 
updates. 
Each disk ordered only $8.50 
(inc. postage) - $2.00 to direct 
buyers. 

mminimmisiimmmummoi 

Please enrol me in the SME library and 
send me my copy of the latest catalogue. 

NAME: 	 

ADDRESS: 	 

	  P/CODE 	 
I enclose $30 cheque money order. 
My bankcard number is 	  
Signature 	  

22 Oueen St. 
Mitcham 
Victoria 3132 
Ph: 874 3666 SME /A1102 

MICRO-EDUCATIONAL PSL 
8/ 235 Darby St NEWCASTLE 2300 
Australia's !argue computcr mail.order company. 

FREE 
OUR LATEST LIBRARY DISK FOR YOUR 
APPLE, IBM, or MACINTOSH 
(Add $10 for Mac 3.5" disks) 

These disks contain the best in 
public domain software. 

Send 6 x 36c stamps for post. 

Ask for your FREE CATALOG 

Dear George, 
Please rush me a free library 

disk for my IBM/ APPLE,/ MACINTOSH 
(Add S10 for Mac disks) 

Enclosed Please find 6 x 36c stamps. 

NAME: 

ADDRESS: 

P/CODE: 

UonlIcnrc) 

welcome here 

FMS 
Distributors for Lattice 

Incorporated, Phoenix Computer 
Products, Media Cybernetics 
Tools for the Professional 

*NEW*Lattice C Version 3.1 
$890 

The famous professional C compiler 
with 4 memory models is now ANSI 
standard.This release includes in-line 
8087 and many UNIX compatible 
functions as well as smaller, faster 
code. Lattice upgrade $150 
Lattice dbCII,dBCIII 	$446 
dBase II or d Base III compatible data 
base module to produce d Base com-
patible databases of course. 
Lattice LMK 	 $250 
Don't forget to re-compile dependent 
code after a change. Let the computer 
work out what to do next. Identical to 
UNIX MAKE. Uses time and date to 
determine batch files from a simple 
list of dependencies. Just edit a mod-
ule and walk away! 
C Cross Reference Generator 

$202 
Multi-Halo 	 $630 
The ultimate PC graphics interface. 
132 drivers for cards, printers, 
digitizers, mice and now plotter out-
put. Many graphics modes supported 
on graphics boards. Three types of 
text. Functions from fine line to 
polygonal flood, World co-ordinates 
and clipping. Specify language. 
Basic interface handles interpreter 
and compiler. 
Multi-Halo All Languages $1350 
As above with 24 discs covering inter-
face to 12 languages. The all 
languages, all hardware monster. 
Microsoft C, Fortran, Pascal, CI-86, 
Mark Williams, Aztec, Turbo Pascal, 
IBM Basic Interpreter, Compiler... 
Bastoc (Basic to C!) 	$1018 
Why waste time converting by hand. 
Excellent robust and configurable 
translations. Imbeds your original 
comments. Turns GOSU BS into 
functions. Drops unused line num-
bers, turns the rest into labels. Ver-
sions available for Microsoft Basic 
and C Basic. 
EMACS 	 $786 
The famous UNIX EMACS multi win-
dow multi file editor on a PC. 

VISA 

Available in Australia from 

FAGAN 
MICROPROCESSOR SYSTEMS 

95 Canterbury Road, Middle Park, Vic. 3206 
Tel: (03) 699 9899 	 Telex AA31 604 

FREE catalog. Call or write 

FOR IBM PC/XT AT' 
AND COMPATIBLES 

Designed and built in Australia 
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EP -27 
EPRONI PROGRAMMER 

..5 	it,ii 	,cli-contrrined system 	including a 	PC 
plugon hoard ,r2s-pin Zero-insertion-lorce module 
arid 	a 	powerful 	user frien.11 	rrofter :I re package. 
capable of programming in both COI, ennonal or 
fast algorithms the .erric02-16 to27512. The editor 
enables a Ink Hire III disk. keyboard. memory and 
cirri,. ,Iiia to be composed. 

EXCL. FAX 5240 INCL. TAX 5200 
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P10-6U 

INPLI OlTpL.T BOARD 
A general 	purpose 	1:I) board 	for yourSr 	PC. 

Based on the popular 0200A-3 chip it features 411 
TIT. compatible and programmable I/O pins. 
Two 50-pin 	connectors 	allow connection 	via 
standard or twisted ribbon cable. 
Fr...,:ct 	i 	AA 	'Ino 	jr....,r 	. 	I .\\ ,192 

P10-1212 
OPTO COUPLED 1/0 BOARD 

Plugs 	into 	I'10-61' 	vi,1 	ribbon 	cable 	and 
provides 12 independent optically coupled inputs 
and 	l' 	optic ills 	coupled 	relay/solenoid/lamp 
drivers. HIS sou !ILA. Screw terminal connectors. 
EXCL. TAN 523)) INCL. TAX 5276. 

MONDOTRONIC 
P.O. Box 296, 
Glen Waverley, 
Victoria 3150 

Phone (03) 232 4110 
Or write for additional information. 
*Prices apply to prepaid orders only. 
*Add $7.00 P+P per order 
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PoTnatural selection which effectively 
means that the more efficient lens 
will survive, the computer, calculat-
ing about once every second, can 
evolve a very efficient optical lens in 
about 25 minutes. 

When a simple organism repro-
duces, it passes a 'blueprint' of itself 
into its descendants by its genes. 
Occasionally, a mutation of the gene 
occurs which produces slightly diffe-
rent characteristics in the organism's 
offspring. More often than not, this 
mutation is an inefficient or damag-
ing one, but sometimes it is an im-
provement. When it is an improve-
ment, the offspring which have the 
improvement will be better able to 
identify food and predators than 
those organisms without the muta-
tion. They will survive better, and so 
produce better adapted offspring. 

This growth continues until the 
genes of the beneficial mutation are 
spread throughout the species. Then 
the next beneficial mutation will re-
peat this process, and so on, result-
ing in a continually improving spe-
cies. In real life these processes take 
an extremely long time, but the prog-
ram assumes the appearance and 
-!aptation of a beneficial mutation 

once every generation. 

Details 
For the lens model, I assume that a 
':ht-sensitive cell has evolved below 
the skin surface of a simple organ-
ism. The program studies, in isola-
tion, how natural selection and muta-
tion can alter the shape of the skin 
surface to focus the light from out-
side onto this cell, thus improving its 
efficiency. 

The following simplifying assump-
tions are made: 
1 The cells are mostly water, and 

are one unit deep and 20 units 
wide. 

2 The light rays reaching the skin 
are parallel to each other and the 
centre line 

3 By symmetry, only one half of the 
lens is considered. 

4 The lens is only modelled in two 
dimensions. 

The starting configuration assumes 
a flat area of skin above the sensitive 
cell which corresponds to an equal 
number of cells (say, 450) in each of 
the seven columns. The computer 
breeds 14 children from this parent, 
each of which differs from the parent 
by only one cell. Child one would 
have 451 cells in column one; child 
two would have 449 cells in column 
one, and so on. 

Each child is then assessed for its 
ability to focus light on the sensitive 
cell. It is assumed that a membrane 
is stretched over the skin surface be-
tween the outer mid point of each 
cell column. Six rays of light are then 
shone through this membrane, and 
the paths after the rays have been 
bent by refraction are calculated as 
below (Fig 2). 

The angle to the normal of the ray 
after it has passed the air-water inter-
face can be derived from: 
sin (thetal) = sin (theta2)*RI, where 
theta1=angle to normal of ray in air; 
theta2=angle to normal of ray in 

water 
RI=index of refraction (air to water) 

How close each of these rays pas-
ses to the sensitive cell is then sum-
med, and the child with the mini-
mum summed value is chosen as the 
parent for the next generation. Four-
teen children, differing only by one 
cell from this parent, are then bred, 
and the most efficient of these be-
comes the next parent, and so on. 

The above process is repeated un-
til the computer finds the most effi-
cient lens shape and the program 
halts. There is a check to do this, 
since the program will eventually 
oscillate between the two most effi-
cient shapes. 

Structure 
The program is based around a DO  

... WHILE loop in the main() func-
tion. This starts by calling the 
get_choice() function which can only 
return one of the function keys' 
values if they have been enabled. 
This loop continues until the F10 key 
is pressed. 

The function key returned is called 
'choice', and this is fed into the 
switch() statement which directs the 
program flow according to the value 
of choice. 

Fl switches the program to the 
functions which perform the evolu-
tion of the lens: evolve lens(), child 
_geometry and calc efficiency(). If 
you want to rewrite the program in 
Basic, it may help to know that the 
variables within the function brackets 
are there to keep variables 'local' in 
C. In Basic, evolve_lens (focal 
lens2) could be replaced by GOSUB  

EVOLVE LENS. 
Evolve lens() starts by setting the 

number of cells in each of the seven 
columns to the focal length you have 
chosen. The cell count in each col-
umn at each generation is contained 
in the array parent [generation] [col-
umn], so to start the array, members 
parent [1] [1] to parent [1] [7] are all 
set to, say, 450. The function also 
calculates the constant tot offsets 
which is the sum of the distances 
between the six rays of light and the 
light-sensitive cell at generation one. 
This constant is used as the basis on 
which the efficiency of the cell is la-
ter calculated. 

The rest of evolve_lens is a loop 
which calculates the most efficient 
child at each generation and uses 
that child as the parent of the next 
generation. When the program is 



ffProgrammers 
Turbo-charge your productivity 

with PL/PC 

PL/PC is an advance programming 
language based on APL (A Program-
ming Language) with Modula-2 control 
structures. It offers an integrated inter-
active programming environment for 
the 	rapid 	implementation 	of 
applications. 

Structured programming is supported 
with Modula-2 control structures, block 
structured declaration of subroutines and 
automatic paragraphing of subroutines. 
Multi-dimensional arrays are easily 
manipulated with the large set of PL/PC 
array operators. 	Fundamental data 
types are extended to include complex 
numbers and strings. 

A full-featured full screen text editor is 
included, the editor will automatically 
position the cursor at the point in the 
source code where the last compile-time 
or run-time error was detected. Data are 
edited with a spreadsheet like data 
editor. 

English keywords are used instead of 
APL symbols, eliminating the 
requirements for special keyboard, 
character generator and printer. 

An evaluation package is available for 
A$25. The evaluation package comes 
with a reference manual and it has a 
limit of six global variables. The 
standard version is priced at A$159 and 
the 8087 version at A$299. 

PL/PC requires an IBM PC or compatibles with at least 360K of 
memory and DOS 2.11 or higher. 

See quick reference guide on page 169 
of October APC 

ED/PC 
Fast full screen text editor for the IBM 
PC and compatibles. It can edit files up 
to 512K in size and 16,000 lines. 
Features include full cursor control, fast 
access to any part of file, regular 
expression for complex search and 
replacement, block move, copy, delete 
and write to file, case conversions, read 
external file, match brackets, variable 
regular tabs, horizontal scrolling, 
unlimited line length and auto-indent. 
$79 

All prices include sales tax, 
airmail postage and handling. 

Creative Computer Software 
117 York St., Sydney, NSW 2000. 

Phone: (02) 261 1611 Fax: (02) 264 7161 4 
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PAY-IF-YOU-LIKE 
SOFTWARE AT 

MODEST PRICES 
If you find the software useful you are requested to send a 
donation to the author. If the software is not to your liking you 
may still keep it. 
Documentation is included on diskette. The following is a 
sample of the world's largest user supported and public 
domain library . . . 
Desk Organiser. A great pop-up helper, phone dialer, note 
pad, calendar, and calculator— more than just a sidekick! 
O #405 Deskmate 	 $13 
Communications with xmodem error detection. Faster than 
PC-Talk! 
❑ #310 Omodem 	 $13 
Assembler with tutorial. Great way to learn assembly 
language! 
O #10 Chasm, the CHeap ASseMbler 	 $13 
Draw on your computer screen. 
❑ #344, #345 PC Key Draw 	 $26 
Spreadsheet, simpler than Lotus but effective. 
❑ #199 PC-Calc 	 $13 
Powerful database management programs 
o #5 PC-File — tried and true 	 $13 
O #287, #288 File Express — a new one 	 $26 
BASIC tutorial. A nice way to learn BASIC with a cute 
introduction. 
O #105 PC Professor 	 $13 
Word processing 
O #294 Edit 	 $13 
O #78 PC-Write 	 $13 
Music to soothe the soul. 
❑ #279 Pianoman 	 $13 
Disk cataloguing program. Keep track of that growing pile of 
floppies. 
CI #106 Diskcat 	 $13 
Artificial intelligence languages. 
CI #417 Prolog and Uniforth 	 $13 
CI #148 Xlisp — experimental version of Lisp 	$13 
Games. Some of the most interesting games on, or off, Earth! 
O #293 Arcade Games 	 $13 
CI #390 Flight and others 	 $13 
CI #274 Best Games 	 $13 
Recover lost tiles. A file examine/repair utility, similar to 
Norton's utilities. 
O #133 Ultra Utilities 	 $13 
DOS Help and explanations for the new user with descriptions 
of DOS. Just type 'HELP" 
O #254 PC DOS Help 	 $13 
Housekeeping. Some of our favourite utilities. 
O #273 Best Utilities 	 $13 
Unprotect popular software. Allows backup or transfer of 
software to a hard disk. 
O #184, #376 	 $26 
Typing Tutor to train those digits to dance. 
❑ #320 Touch Type 	 $13 
Something for Lotus lovers: 
o Collection of Lotus 1-2-3 worksheets and macros 

(6 disks) 	 $78 
Something for programmers: 
O Collection of C language disks (6 disks) 	 $78 
O Collection of Turbo Pascal disks (6 disks) 	 $78 
Outperforms Word and Think Tank 
O #480 PC Outline 	 $13 
Practical and educational 'what if simulations 
CI #488 Lightyear 	 $13 
Membership 
Directory, Newsletters, 'new releases' hot sheet, and more, is 
yours as a PC - SIG member. 
❑ PC-SIG Membership fee 	 $28 
Around 600 Diskettes to choose from. Why pay more? 

Latest releases now on Viatel *49006 # 

Please add $5.00 postage and handling on each order 
0 Cheque 0 Bankcard 

Total $ 	 by 0 Visa 	0 M/C 
Card No 	  

Exp. date 	Signature 	  

Name 	  

Address 	  

City 	  State 	Postcode 
Manaccom Pty Ltd, official distributor in Australia 
for PC-SIG. 
Write: P.O. Box W42 

West Pennant Hills 
N.S.W. 2120 

Or calms) 875 3538 

FMS 
Distributors for Lattice 

Incorporated, Phoenix Computer 
Products, Media Cybernetics 
Tools for the Professional 

Pmate 	 $499 
Version 4 is available for PC and non-
PC users. PC users get the famous 
Pmate full screen macro editor, a 
menu driven editor, a multi-tasking 
editor, a FORTRAN and C checking 
editor all in one package. 
PLINK86 	 $690 
Overlay linker for C, Pascal, Fortran, 
PL/1, Cobol. Define overlays at link 
time and not in the program. Includes 
Plib86 library manager. 
*NEW*PLINK86 Plus, $867 
The ultimate linker. Allows p̀roduction 
of code for bank switched memory 
past 640Kbyte. Automatic overlay 
handling. 
Pfinish 	 $691 
Profile your code and find bottle-
necks. Can use symbol table from 
Plink to give hit counts on routines as 
well as Monte Carlo report. 
Pfix86 	 $499 
Multi-window debugger. Shows 
stack, CPU, 8087, File, Breakpoints, in 
separate windows. A delight to use. 
Pfix86 Plus 	 $946 
The most comprehensive and power-
ful symbolic debugger available. 
Multi-window screen which flips onto 
the application screen. Extraor-
dinarily customizable. Up to 100 step 
trace back! Global breakpoints on 
memory address references! Don't 
waste another second with Debug! 
Pre-C 	 $530 
Phoenix equivalent of the UNIX LINT 
function. Checks for portability of C. 
Locates incorrect, obsolete and non 
portable 'C' usages that no compiler 
would catch. Code. 
PForCe 	 $995 
The most comprehensive C library 
available. Over 400 programs. 
Excellent documentation, demos, 
step by step explanations. Two full 
manuals. Windows, B-tree, Dos, 
Comms, string handling, Date and 
time ... On-line help and reference 
card. 

Uonkcorcl MEM visA unicorns here 

Available in Australia from 

FAGAN 
MICROPROCESSOR SYSTEMS 

95 Canterbury Road, Middle Park, Vic. 3206 
Tel: (03) 699 9899 	Telex AA31604 

FREE catalog. Call or write 
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double efficiency(MAX GENERATION],child eff[NO CHILDREN+1); 
double offset(MAX GENRATIONUNO COLUMN§+1]; — 
double child_offst[NO_CHILDREN+T]; 

char temp[100]; 
	

/* scrap string variable 
char linel[11][10]={ 
	

/* menu button text 
","START',"FOCAL","FOCAL","NOT", 

"FIRST","GENER'N","GENER'N","FILM","NOT","EXIT" 
I; 

char line2(111[10]=1 
" ',"EVOLUT'N","LNGTH -","LNGTH +","USED", 
"GENER'N"," - "," + ","","USED","" 
1; 

/ * 

  

*7 

*7 

*/ 

  

/5  MAIN 
/* 	 

NO RETURNS 

 

ma n ( ) 

{ 
int generation,focal_lenl,key,total_generations,choice; 

int focal len2,i; 

initialise(); 
instructions(); 
generation=1; focal_lenl=focal_len2=300; 
text flag=ON; 

for T key=1 ; key<=10 ; key++ ) 
function[key)=ENABLED; 

for ( key=4 ; key<=9 ; key++ ) 
function[key]=DISABLED; 

i=1 ; i<=NO COLUMNS ; i++ ) 
parent[l]Ti1=focallen2; 

i=1 ; 1<"=NO COLUMNS-1 ; i++ 
offset[l]Ii]=i*CELLW; 

draw menu boxes(); 
menu TtextT); 
draw screen(generation,focal len2,0); 
prinT_focal_length(focallen-f); 

do { 

choice=get choice(); 
switch(choice) { 

/* get button pressed */ 

for 

for 

/* set menu buttons */ 

7* initialise 1st 	*7 
/* generation arrays */ 

/* draw 1st generation */ 

/* start evolution process */ 
generation=total generations=evolve lens(focal lent); 
vst height(handl-e,8,Sdummy,&dummy,Oummy,&dumm); 
v gText(handle,250,20,"Evolution Complete"); 
focal lenl=focal lent; 
print—focal lengTh(focal lent); 
break; 

/* decreMent focal length 5/ 
focal len2-=(focal len2>=MIN FOCAL LENGTH+1); 
print Tfocal_lengthTfocal_lenI); 	— 
breakT 

/* increment focal length 
focal len2+=(focal len2<=MAX FOCAL LENGTH-1); 
print—focal_lengthTfocal_lenI); — 
break, 

/* show 
start replay(focal_len1); 
generT.tion=1; 
print focal_length(focal_len2); 
break, 

7* show previous generation 
generation-=(generation>1); 
draw screen(generation,focal len1,0); 
print focal_length(focal_len7); 
breakT 

/* show next generation *7 

case 1: 

1st generation 

case 2: 

case 3: 

case 5: 

case 6: 

case 7: 

4/ 

*7 

#include "math.h" 

#define ENABLED 1 
#detine DISABLED 2 
#define MIN FOCAL LENGTH 180 
#define MAXFOCALLENGTH 450 
#define CELE') 1 

FOCAL_ 

#define CELLW 20 
*define NO COLUMNS 7 
#define NO CHILDREN 2*NO COLUMNS 
*define RI 1.33  

/* air/guartz=1.46 air/glass=1.52 

#define MAX GENERATION 300 
#define ON 
#define OFF 0 

/* 

/* system parameters 
int contr1[12],intin[128],ptsin[128],ptsout[128],intout[128]; 
int handle,i,phys handle,int in[11); 
int int_out[57],aLid,dummy;—  

/* global variables 
int function[11],parent[MAX GENERATIONI[NO COLUMNS+1]; 
int no_cells[NO_CHILDREN+11TNO_COLUMNS+1],ext_flag; 

• 
• 
• 
• 
• 
• 
• 
• 

• 

/* enable trig functions 4/ 

/* ---- link with double.1 ---- */ 

/* menu text flags 
	4/ 

/* programme limits 
	4/ 

/* 	using arrays 
	*/ 

	

/* do not alter! 
	

i/ 

/* CELLW*NO COLUMNS!>140 4/ 

/* positivi odd 
	

4/ 

/* refractive index air/water */ 

air/polythene=1.52 air/alcohol-1.36 4/ 

/* limit using arrays 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

1,7 

4/ 

11/ 

close to the ideal lens shape, there 
comes a point when the addition or 
subtraction of a cell from the parent 
lens does not give a more efficient 
lens. This is due to the somewhat 
crude and discrete nature of the 
program since it cannot work in frac-
tions of a cell. When this point is 
reached, the program returns to the 
main() loop. 

Evolve lens calls on child 
geometry() at the start of each 
generation to calculate the geometry 
of 14 children bred from the parent. 
The cell count in each column for 
each child is stored in the array no_  
cells [child] [column], and each is in-
itially set to the same cell count as 
the parent. Each child then has one 
cell added or subtracted from one of 
its columns to produce 14 unique 
children. 

These children are then assessed 
by calc efficiency() which calculates 
how close the rays of light pass to 
the light cell in each child. A figure is 
produced in child_eff[child] which is 
the sum of the shortest distances be-
tween each ray and the light cell, and 
this figure is converted into a percen-
tage by comparing it with 
tot offsets. 

The child with the highest percen-
tage is then passed back to 
evolve_lens, and the parent of the 
next generation is assigned the cell 
counts of this child by the state-
ments: 
for ( i=1 ; i<=NO COLUMNS 
i++) 

parent [generation+1] [i] = no cells 
[best child] [i]; 

F2 and F3 alter the focal length to 
be used to evolve the next lens 
shape. The first statement in each 
case is a neat way to alter a variable 
up to or down to a limit without us-
ing IF statements. 

F5 draws the first generation of the 
lens which has just been evolved. 

F6 and F7 step a completed evolu-
tion backwards or forwards by one 
step, and F8 quickly steps the evolu-
tion through from start to finish to 
give a 'film' of the process. 

Screen output is handled by 
draw_ screen() and screen text() 
which show the main graphics and 
associated text, while print focal 
_length() displays the focal length 
arrow. Draw menu_boxes is only 
called at the start of the program, 
while the text in the boxes is up-
dated by calls to menu text(). 
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D-LINK 
LET YOUR PC'S GET TOGETHER 

The D-Link PC LAN provides the most cost-effective and easy-to-use Local 
Area Network for IBM PC/XT/AT, as well as the IBM PC/Token-Ring Network 
and Novell's software compatible. 

DEALER 
INQUIRES 
WELCOME 

• Our D-Link adapter is not only 
half in size but also half in price. 

• For the name of nearest author-
ized D-Link dealer, call us today. 

Hardware Specifications: 
• Topology: Distributed Bus 
• Protocol: CSMA/CD 
• Data Rate: 1 million bits per second, 

baseband 
• Cable: Twisted-pair wire 
• Distance: 4000ft maximum with repeaters 
• Addressable Users: 255 nodes maximum 
• Operating system supported: 

PC-DOS 2.0, 2.1, 3.0, 3.1, 3.2 
MS-DOS 2.x, 3.x 

Software Specifications: 
• No dedicated file server 
• Peripherals sharing 
• Print spooling 
• Interactive message communication 
• Supports File & Record Locking 
• Diskless workstation capability 
• Screen Monitor 
• IBM NETBIOS compatible 
• Run Novell's Advanced NetWare 

COMPANY RESOURCES CENTRE 
VF Memorial Ave., Liverpool 2170. Tel: 601 8755 

• IBM PC./XT/AT, IBM PC Network and Token-Ring Network are 
registered trademarks of International Business Machines Corp. 
• Netware is a registered trademarks of Novell, Inc. 
• D-Link is a trademark of Localnet Communications, Inc. 
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generation+=(generation<total generations); 
draw screen(generation,focal Ten1,0); 
printfocal_length(focal_len7); 
break_; 

case 8: 
text flag=OFF; 	/* flick through all generations */ 
auto:replay(total_generations,focal_lenl); 
text flag=0N; 
geneTation=total generations; 
draw screen(geneTation,focal 	len1,0); 
print focal —length 	 len7); _ 	_ 
break; 

case 10: 
break; 

} 	 . 
} 	while(choice:=10); 

exit_programme(); 
} 

/* 	 ../ 
/* INITIALISE • 	 NO RETURNS 	5/ 
/* 	 ../ 

initialise() 	 /* set up virtual work station */ 

{ 
int 	i; 

ap 
handle=grat

id=appl init(); 
 handle(&dummy,&dummy,&dummy,&dummy); 

for 	( 	i=1 	;i<10 	; 	i++ 	) 
int 	in[i]=1; 

int 	in[10]=2; 
v oTnvwk(int 	in, 	&handle, 	int out 	); _ 

 gtaf mouse(236,&dummy); 
vclfwk(handle); _ 

1 

/* 	 .7 
/* DRAW MENU BOXES 	 NO RETURNS 	.7 

_ 	_ 
/ * 	 */ 

boxes)) draw menu b() _ 	_ 	 /* draw 10 function key boxes */ 

{ 
int box_no,pxy[4]; 

pxy[0]=0;pxy[1]=399;pxy[2]=639;pxy[3]=358;/* clea'r base of screen */ 
vsf color(handle,1); 
v bar(handle,pxy); 
vafcolor(handle,0); _ 

for 	( box no=1 ; box no<=10 ; box no++ ) 	{ 	/* draw boxes */ 
p-iy[0]=10+(blix no-1)*61.67pxy[1]=399; 
pxy[2]=pxy[0)+36.6;pxy[3]=361; 
v rfbox(handle,pxy); 
) — 

) 
/* 	 */ 
/* MENU TEXT 	 NO RETURNS 	.7 
/* 	— 	

*/ 
menu_text() 	 /* print text in function key boxes */ 

1 
int 	i,x,dummy; 

for 	( 	i=1 	; 	i<= 	10 	; 	i++ 	) 	[ 	/* 	large text */ 

vst height(handle,8,&dummy,&dummy,&dummy,&dummy); 
vst effects(handle,function[i]); 	/* normal or feint text */ 
sprintf(temp,*F%d",i); 
x=38+(i-1)*61.6-5*strlen(temp); 

- 	v gtext(handle,x,372,temp); 
v-s-t_effects(handle,0); 

' 	/* small text */ 
vst height(handle,4,&dummy,&dummy,&dummy,&dummy); 
x=314(i-1)*61.6-3*strlen(linel[i]); _ 

v_gtext(handle,x,383,1inel[i]); 
x=38+(i-1)*61.6-3*strlen(line2[i]); 
v_gtext(handle,x,392,1ine2[5.]); 
) 

} 

/* 	. 	 */ 
/* DRAW _SCREEN 	 NO RETURNS 	*/ 
/* 	 */  

draw screen(generation,focal length,best child) _ 	_ 	_ 

int generation,focal_length,best_child; 

[ 
int 	pxy[10],i,df,tx,ty; 

clear screen(). _ 	• 

for 	( 	i=1 	; 	i<=NO COLUMNS ; 	i++ ) 	{ 	/* draw cell columns */ 
pxy[01=pxY[2]=120+focal length-parent[generation][i]; 
pxy[1]=pxy[7]=pxy[9]=163+i*CELLW; 
pxy[4]=pxy[6]=120+focal length; 
pxy[5]=pxy[3]=165+(i-1)10ELLW; 
pxy[8]=pxy[0]; 
v pline(handle,5,pxy); _ 
} 

pxy[0]=pxy[2]=120; 	/* draw lower skin outline */ 
pxy[1]=357; 
pxy[5]=pxy[3]=165+CELLW*NO COLUMNS; 
pxy[4]=120+focal length-pa7ent[generation][NO_COLUMNS]; 
v pline(handle,37pxy); 
P7Y[0]=pxy[2]=120+focal_length-parent[generation][1]; 

pxy[1]=165;pxY[3]=165-.5*CELLW; 	/* draw upper skin outlinel *7 
v—  pline(handle,2,pxY); 
for 	( 	i=1 ; 	i<=NO COLUMNS-1 	; 	i++ 	) 	[ 	/* draw lens shape */  

pxy[0]=120+focal length-parent[generation][i]; 
pxy[1]=165-(i-1)TCELLW-.5*CELLW; 
pxy[2]=120+focal length-parent[generation][i+l}; 
pxy[3]=165-(i)*CYLLW-.5*CELLW; 
v pline(handle,2,pxY); 
}— 

pxy[0]=pxy[2];pxy[1]=pxy[3]; 	/* draw upper skin outline2 */ 
pxy[2]=pxy[4]=120; 
pxy[3]=165-NJCOLUMNS*CELLW; 
pxy[5]=0; 	• 
vline(handle,3,pxy); 

vsl type(handle,4); 	 /* draw axes */ 
pxy70l=5;pxy[1]=pxy(31.165;pxy(2)=635; 
v pline(handle,2,pxy);  
PTcY[01=PXy[2]=120+focal length; 
pxy[1]=5;pxy[3]=175+CELEW*NO_COLUMNS; 
v pline(handle,2,pxy); 
vsl type(handle,3); 

for 	( 	i=1 ; 	i<=NO_COLUMNS-1.p i++ ) 	[ 	/* draw light rays */ 
pxy[0]=5; 
pxy[1]=pxy[3]=165-i*CELLW; 
df.(parent[generation][i]+parent[generation][i+1])/2; 

df; 
pxy[2]=120+focal length-df; 
pxy[4]=120+focal length; 

v pline(handle,3,pxy); 
)7 

vsl type(handle,1); 	/* draw light sensitive cell */ 
vsf—color(handle,1); 
v circle(handle,120+focal_length,165,3); 
vlfcolor(handle,0); _ 

if ( text flag==ON ) 	 /* show screen text */ 
screen text(generation,focal length,best child); 

	

— 	— 	— 
} 

/* 	 ./ 
/* CLEAR SCREEN 	 NO RETURNS 	5/ 
/5 	 ./ 

• 
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6/8/10 MHZ SWITCHABLE MINI AT 4MB ON BOARD 
PC-3208 AT COMPATIBLE COMPUTER 
• Mini AT Board. 
• 80286 CP'J, .8 slots, 512K/640K/1024K/4MB RAM (option) 6/8/10 MHZ 

Switchable. 
• Color Graphics Printer Card, Monochrome Graphics Printer Card Enhance 

Graphic Adapter (option). 
• One Serial and one 

parallel and one Game 
• One 1.2MB Floppy 

Disk Drive. 
• Hard Disk/Floppy Disk 

Controller. 
• 20MB Hard Disk. 
• Enhanced Keyboard. 
• 200W Power Supply, 

110171220V 
Switchable. 

OUR PRICES ADD MORE SELLING 
POWER TO YOUR COMPUTERS 

COME WITH US, YOU WILL ALWAYS BE THE LEADER 
NO LEGAL PROBLEMS! 

16 BIT PERSONAL COMPUTER (PC-640) PC/XT COMPATIBLE 
Keyboard available in English, German, 	a Color or mono/graphics card selectable. 
French, Spanish, Danish, and other language. 	* Supports 10MB or 20MB hard disk. 

ADD-ON CARDS FOR PC/XT/AT: 
AT Board (XT SIZE) 
* 640K Main Board 
* Turbo Board 
* Multi I/O Card 
* Mono/Graphic/Printer Card 
* EGA Card. 
* Color/Mono/Graphic/Printer Card 
* 80286 Speed Card • 

* Dlink Card 
* Multi User Card (For AT) 
* IEEE 488 Card 
* 2.5MB Multifunction Card 
* Serial/Parallel Card 
* Color/Graphic/Printer Card 
* And many more! 

* OEM/ SIM requests welcome.* 

P & C SHITEN ENTERPRISE CO., LTD. 
I= RM. 7, 8FL., NO. 100, ROOSEVELT RD., SEC. 3, TAIPEI, TAIWAN, R.O.C. CABLE. PCSHITEN. TLX 19206 PCSHITEN 	FAX 886023512073 TEL: (02) 3951400 	P.0.800 30-291, TAIPEI, TAIWAN. R.O.C. 

PARCO IS YOUR BEST CHOICE 

PARCO builds a full line of monitors, from basic monochrome 
to (FLAT PANEL) paper white and high resolution color models. 
All are disigned to fulfill your needs today, and sophisticated 
enought to fulfill your needs in the future. 
OEM & AGENTS WANTED! 

Manufacturer & Exporter: 

PEI CHOW INDUSTRY CO., LTD. 
P.O. BOX: 55-922 TAIPEI, TAIWAN, R.O.C. 
6th Fl., No. 200 Sung Chiang Road, Taipei, Taiwan, R.O.C. 
Tel: (02)543-5665 (REP) Telex: 27871 PEICHOW 

PARCO FAX: 886-2-5634166 
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clear screen() 	 /* clears upper part of screen */ _ 

{ 
int 	pxy[4]; 

pxy[0)=0;PxY(1)=357; 
pxy[2]=639;pxy[3]=0; 
v_bar(handle,pxy); 

I

/* 	 5/ 
/* SCREEN_TEXT 	 NO RETURNS 	5/ 
/* 	 5/ 

screentext(generation,focallength,bestchild) 	/* show screen text */ _ 	_ 	_  

int generation,focal_length,best_child; 

[ 
int 	tx,ty,i; 

vst height(handle,8,&dummy,6dummy,&dummy,&dummy); 	/* 	large text 	•/ 
sprintf(temp,"Generation 8-3d 	Lens Efficiency . 8-5.31f Ili', 

generation,efficiency[generation-1)); 
v gtext(handle,155,350,temp); 
v:gtext(handle,76,20,'Air'); 
v_gtext(handle,130,20,'Skin'); 

vstheight(handle,4,&dummy,&dummy,&dummy,&dummy); 	/* small text *7 
- 

for 	( 	i=1 	; 	i<=NO COLUMNS 	; 	i++ 	) 	( 	 /* cell numbers •/ 
sprintf(timp,'8d",parent[generation][i]); 
tx=124+focal length-parent[generation][i]; 
ty=165+(i-1)TCELLW+.5*CELLW+4; 
v gtext(handle,tx,ty,temP); 
}- 

if 	( 	best child1=0 && generation1=1 	) 	f 	 /* show + or 	- */ _ 
i=(1+best child)/2; 
tx=113+foZal 	length-parent(generation)(i); 
ty=165+(i-1)TCELLW+.5*CELLW+4; 

	

if 	( 	best child82==0 	) _ 
v gtext(handle,tx,ty,'+'); _ 

else 
v_gtext(handle,tx,ty,'-'); 

sprintf(temp,'8d',focal 	length); 
v gtext(handle,124,165+TNO COLUMNS)*CELLW+10,temP); 
v-gtext(handle,124+focal_le"ngth,50,'focal"); 
v gtext(handle,124+focal 	length,60,"plane'); 
v_gtext(handle,124+focal-length,175,'light'); 
v gtext(handle,124+focal:length,185,'sensitive'); 
v-gtext(handle,124+focal 	length,195,"cell'); 
t7=165-(NO COLUMNS-3)*CEELW-7; 
v gtext(haWdle,20,ty,'light 	rays'); 
v:gtext(handle,25,163,'centre 	line"); 
v_text(handle,50,165+(NO COLUMNS/2)*CELLW,'no. 	of'); g 
v_ gtext(handle,55,175+(NOCOLUMNS/2)*CELLW,"cells"); 

I 

/* 	 5/ 
/* GET CHOICE 	 RETURN FUNCTION KEY PRESSED 	5/ 
/* 	- 	 5/ 

get_choice() 	 /* get function button pressed */ 

{ 
int 	key pressed; _ 

do 	( 
keypressed=evntkeybd(); 

	

_ 	_  

	

if 	( 	key pressed/256>=58 && 	key pressed/256<=68 
-&& key pressed8256==0 - 

&& 	furiEtion[key pressed/256-58)==ENABLED 	1 
return(key_pressTd/256-58); 

1 	while(); 

I 

/* 	 5/ 
/* EVOLVE_LENS 	 RETURN TOTAL NO. GENERATIONS 	5/ 
/* 	 5/ 

evolve_lens(focal_length) 

int 	focal 	length; _ 

int 	key
tot
,i,

boffets
est child,generation,column; 

double 

[ 	

; 
- 

tot_ offsets=0; 

for 	( 	key=1 	; 	key<=10 	; 	key++ 	) 	 /* set 	function key text */ 
function[key]=DISABLED; 

function[1]=ENABLED; 
menu text(); _ 

for 	( 	i=1 	; 	i<=NO COLUMNS 	; 	i++ 	) 	/* initialise 1st generation */ 
parent(1)Ti1=focal_length; 

for 	( 	i=1 	; 	i<=NO COLUMNS-1 	; 	i++ 	) 	/* calculate total offsets */ 

	

tot 	offsets+=offset[l][i]=i*CELLW; _ 

for 	( 	generation=1 	; 	generation<=MAX GENERATION ; generation++ 	) 	{ 
draw_screen(generation,focal:length,best_child); 

7* calculate geometry of each child of parent */ 

	

for 	( 	column=l 	; 	column<=NO COLUMNS 	; 	column++ 	) 	f 
child _geometry(geneYation,column); 
} 

/* select most efficient child */ 
best child=calc efficiency(generation,focal length,tot offsets); 

	

_ 	_ 	 _ 	_ 
/* most efficient child becomes parent of next generation */ 

	

for 	( 	i=1 	; 	i<=NO COLUMNS 	; 	i++ 	) 
parent[geTieration+1)[fl=no cells(best child)fi); 

-/* evolution- 	complete? */ 

	

if 	( 	efficiency[generation)==efficiency[generation-2] 	) 	f 
/* set function key text */ 

	

for 	( 	key=1 	; 	key<=10 	; 	key++ 	) 
function[key)=ENABLED; 

function(4)=function[9)=DISABLED; 
menu_text(); 

draw screen(generation-1,focal_length,0); 
retuFn(generation-1); 
) 

) 

) 

/* 	 5/ 
'/* CHILD_GEOMETRY 	 NO RETURNS 	 5/ 
/* 	 5/ 

child_geometry(generation,column) 	/* calculate geometry of children 5/ 

int generation,column; 

( 
int 	i; 

for 	( 	i=1 	; 	i<=NO COLUMNS 	; 	i++ 	) 	( 
no cells[Folumn*2-1Mil=parent[generationUi);  
no_ cells[column*2][i]=parent[generation][i]; 
1 

nocells[column*2-1)(column)=parent[generation)(column]-1; 
no_cells[column*2)[column]=parent[generation][column)+1; 

} 

/* 	 5/ 

/* CALC EFFICIENCY 	 RETURN MOST EFFICIENT CHILD 	*/ _ 
/* 	 5/ 

•  

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 



PC/XT is registed trade mark of 

International Business Machine 

Corporation 

JEPSSEN ENTERPRISE CO., LTD. 
Manufacturer/Exporter 

WE ARE TAIWAN'S 
LEADING 
PROFESSIONAL 
CABINET MAKER 

11111111111111111 
We do it all. From stamping and shapping to insuiating 
and painting, Ling Yih controls every step of the 

manufacuing process. We invite you to tour of our 
factory, Ling Yih has nothing to hide but a lot to show. 
We can not only offer you the highest quality but also 
reasonable price, contact us today. We delivery. 

111111111111 111111111111111111111 

TEL: (021771-7166 FAX: (021711-3506 TLX: 20232 LINGYIH 

DEUTSCHE 
MESSE. UND 
AUSSTELLUNGS•AG 
HANNOVER 

hil 	9F-3, 57 FU-HSING N. RD., TAIPEI, TAIWAN, R.O.C. 

 	ci VI'F'd CO., LTD. 
HALL 6 
H54 

PC/XT compatible 
mini system (4.77/8 MHz) 
Weight: 10 k.g. Dimension: (D)42mm X (W)31mm X (H)16mm 

* 4.77/8 MHz 
* Expansible to 640K RAM 
• 8088-2 microprocessor 
• 8087 coprocessor optional 
• Monochrome display resolution: 720H x 348V 
* Parallel Printer port 
* RS-232C serial port 
* Game port 
* Clock/calendar 

OPTIONAL 
* Two 5-1/4 inch half-height Floppy Diskette Drive 
* One half-height Winchester Hard Disk Drive 
* Color Display 

ROOM 1105 No. 415 HSIN-YI RD., SEC. 4, TIAPEI, TIWAN, R.O.C. 
P.O. BOX: 43-71 TIAPEI TAIWAN, R.O.C. 
TEL: (02)7069137 TELEX: 14296 JEPSSEN 	FAX: 886-2-7069879 
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calcefficiency(generation,focal length,tot offsets) _ 
/* calculate optical efficiency of each child 

int generation,focal_length; 
double tot offsets; 

int child,ray,best child; 
double thetal,thetW2,theta3,1ength,dh,dv,R; 
double ray_percent,true_offset,maxeff; 

for 	( child=1 	; child<=NO CHILDREN ; child++ ) 	I 
child_ eff[child]=15.0; 

for ( ray=1 ; ray<=NO COLUMNS-1 ; ray++ ) 	( 
dh=(no cells[cEild][ray]-no_cells[child][ray+1])*CELLO; 
thetalatan(dh/CELLW); 
theta2=asin(sin(thetal)/RI); 
theta3=thetal-theta2; 
length=focal length+no_cells[child][ray+1]*CELLD+0.5*dh; 
dv=length*tall(theta3); 
R=ray*CELLW-dv; 
child offset[ray1=R; 
if 	( 	W<0 	) 

R=-R; 
true offset=R*cos(theta3);/* true offset of ray from cell 
chili eff[child]+=true_offset; 

child_eff[child]=100-100*(child_eff[childUtot_offsets); 

if ( child eff[child]>maxeff 	) 	( 	/* select best child 

best  child=cRild; 
for T i=1 ; 	i<=NO COLUMNS-1 	; 	i++ ) 

offset[gerigration+1][i]=child_offset(i); 
) 

) 

efficiency[generation]=child_eff[best_child]; 
return(best_child); 

) 

/* 	  
/* PRINT_FOCAL_LENGTH 	 NO RETURNS 
/* 	  

print_focal_length(focal_len2) 	/* show next focal length 

int focal lent; 

( 
int pxy[4],x1,y1,x2,y2,tx,ty; 

/* erase last line 
vat height(handle,4,&dummy,&dummy,&dummy,&dummy); 
x1=T20;y1=340;x2=x1+MAX_FOCAL_LENGTH;y2=y1-20; 
pxy[0]=x1+1;pxy[1]=y1; 
pxy[2]=x2;pxy[3]=y2; 
vsf color(handle,0); 
v_bir(handle,pxy); 

vsl ends(handle,l,l); 	 /* draw arrow 
pxy[2]=xl+focal len2; 
pxy[1]=pxy[3]=(V1+y2)/2; 
v_pline(handle,2,pxy); 

sprintf(temp,"Next focal length = lid",focal_len2); 	/* show text 
tx=x1+.5*focal_lent-3*strlen(temp); 
ty=y1-12; 
v_gtext(handle,tx,ty,temp); 
vsl ends(handle,0,0); _ 

] 

/* 	  
/* START_REPLAY 	 NO RETURNS 
/* 	  

start_replay(focal_length) 	/* display eat generation 

int focal_length; 

I 
 

*/ 

*/ 

*/ 

5/ 
5/ 
5/ 

*/ 

*/ 

./ 

*/ 

5/ 
5/ 
5/ 

*/ 

1 */ 

mixeff=child eff[child]; 0 

1  
draw screen(l,focal length,0); 
function[6]=function[7]=ENABLED; 
menu_text(); 

/* 	 5/ 
/* AUTO_REPLAY 	 NO RETURNS 	5/ 
/* 	 5/ 

auto_replay(total_generations,focal_length) 	/* film show */ 

int total_generations,focal_length; 

[ 
int key,generation; 

for 	( 	key=1 ; 	key<=10 ; 	key++ 	) 	/* set function key text */ 
function[key]=DISABLED; 

function[8]=ENABLED; 
menu _text(); 

for 	) generation=l ; generation<=total_generations ; generation++) 
draw-  screen(generation,focal - length,0); 

for 	( 	key=1 ; 	key<=10 ; key++ ) 	/* set function key text  
function[key]=ENABLED; 

function[4]=function[9]=DISABLED; 
menu_text(); 

I 

/* 	 5/ 
/* EXIT PROGRAMME 	 NO RETURNS 	5/ _ 
/* 	 5/ 

exit_programme() 	 /* return to desktop */ 

[ 
v clsvwk ( handle ) ; 
gtaf_mouse(257,&dummy); 
appl exit(); _ 

] 

/* 	 5/ 
/* INSTRUCTIONS 	 NO RETURNS 	*/ 
/* 	 5/ 

instructions() 	 /* print page of instructions */ 

[ 
/* type each line pair as single line to fit on screen */ 

v enter cuc(handle); 
pa 	- s)" 	 DARWIN'S LENS "); 
puts("  
puts(" 	This programme uses the theory of natural selection 

to evolve the shape of a"); 
puts(' 	lens from a flat section of skin. 	It achieves this 

by breeding 14 children 	"); 
puts(" from the starting skin configuration. 	Each child 

differs from its parent 	"); 
puts(" configuration by the addition or removal of one cell 

from one of seven columns"); 
.puts(" 	of cells 	(hence 2x7=14 children). 	"); 
puts(" 	"); 
puts(' 	The laws of physics are then applied to each of the 

children to discover 	"); 
puts(' which one is the most efficient at bending rays of 

light towards a light 	"); 
puts)" sensitive cell. This cell is at a depth of 

puts(' 	
focal 	length' beneath the skin 	"); 

surface. As the cells are 1 unit of length deep, 
this depth is also the no. 	of"); 

puts(" cells between the light sensitive cell and the skin 
surface. 	 "); 

puts(" 	"); 
puts)" 	This best child then becomes the parent configuration 

for the next 	"); 
puts( "' generation of children. This is equivalent to the 
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genetic code of the parent "); 
puts)" being passed onto the next generation. 
puts(" "); 
puts(" 	The process repeats until the computer can no 

longer breed a more efficient "); 
puts)" lens shape."); 
vs curaddress(handle,24,28); 
puTs("Press any key to continue"); 
evnt keybd(); 
v cuThome(handle); 
v:eeos(handle); 

DARWIN'S LENS 

To start the evolution you should first adjust 
the focal length using keys "); 

puts(" F2 and F3. Pressing key Fl will then start the 
evolutionary process. 	"); 

puts)" "); 
puts(" 	Time taken varies from 25 minutes for focal 

length of 450 to 90 minutes for "); 
puts( " focal length of 180. " ) ; 
puts(" "); 
puts(" 	At each generation a cross-section through the 

lens is shown. The size of 	"); 
puts(" each column of cells is shown below the centre line 

with a + or - to indicate "); 
puts(" which column was changed for this generation. "); 
puts(' "); 
puts(" 	Above the centre line the smoothed shape of the 

skin surface is shown along "); 
puts(" with the diffracted paths of the light rays as they 

pass through the lens. 	"); 
puts)" "); 
puts)" 	Once you have evolved a lens shape you can study 

it generation by generation"); 
puts)" using buttons F5, F6 and F7. Key F5 shows the first 

generation and F6 and F7 "); 

can be used to go forward or back by one generation."); 
"); 

shows an animated film of the skin as it 
evolves from a flat surface to "); 
the final complex lens shape."); 

vs curaddress(handle,24,28); 
puTs("Press any key to continue"); 
evnt keybd(); 
v_exit_cur(handle); 

/0 	 END 

• 

• 
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puts(" 
puts(" 
puts)" 

"); 

"); 

puts(' 
puts( • 
putS ( " 

puts)" 

*/ 

Type 	Explanation 
1 	Ship moved 
2 	Phasor 
3 	Torpedo 
4 	Space mine 
5 	Text message 
6 	Dock request 
7 	Dock accept 
8 	Dock reject 
9 	Undocking 
10 	Energy transfer 
11 	Ship inactive 
12 	Ship destroyed 
13 	Improbability drive 
14 	Station position 
15 	Station destroyed 

Extra bytes 
Two 2-byte numbers for loca- 

tion X and Y. A number can 
be from 0 to 9000 

None 
Sequence of characters 
Two 2-byte numbers, X and Y 
None 
None 
None 
Sign byte, 2-byte number 
None 
None 
None 
Two 2-byte numbers, X and Y 
None 

connecting cables? 
The micros are wired in a 'serial 

ring': that is, the serial output of one 
computer is connected to the input 
of the next, the final computer in the 
ring being connected to the first (Fig 
1). A message sent by one computer 
in the ring is tagged with a standard 
header which details its type, length, 
origin and the computer(s) it is to be 
read by. The message makes its way 
around the ring, each computer read-
ing it in, taking action if necessary, 
and sending it on. When the mes-
sage reaches the origin computer, it 
stops. In order to limit the amount of 
information travelling around the 
ring, each computer is limited to one 
message of one type at a time. There 
are 15 message types covering ship 
movement through to space station 
destruction. All characters sent in the 
messages are restricted to ASCII 
values 32 to 127 to avoid problems 
with control characters and stop bits. 

Each message is a sequence of 
bytes; the first four bytes are the 
same for all messages (see box). 
Byte1: Msg type 
Byte2: Total length 
Byte3: Origin 
Byte 4: Dest (0 for all ships) 

Fig 1 Serial ring arrangement 

It is essential that each computer 
has an input buffer in its serial sys-
tem, and RTS-CTS protocols for input 
and output handshaking. Also, your 
micro must be able to check for the 
existence of characters in the 
keyboard and serial input buffers. 
The program has been running on 
two and three micro rings but the 
maximum is four (due to screen size, 
but with an 80-column screen this 
could be improved). The listing given 
here is in BBC Basic, but it is very 
easy to convert to virtually any kind 
of Basic. 

This program is a version of old the Star 
Trek game — with a difference. It is 
intended for multi-player use, each player 
using his own computer. The program 
has been used on a set-up consisting of a 
BBC Micro, and two Apple IIs, as well as 
on a set-up of three BBCs. 

There are two mistakes in the list-
ing. Lines 3310 and 4020 contain 
REM statements which have not 
appeared. A REM should be inserted 
before the _text that appears at the 
end of these two lines. 

rano  
This p ogram is available electronically 
through Microtex 666.0 software 
downloading service. It is accessed 
through Viatel page *66637* 

A facility provided on many corn 
puters is a serial interface. The idea 
of linking a group of computers with 
a serial interface is fine in theory, but 
in practice it tends to be complicated. 
This program uses some ideas 
generated in local area networks to 
provide data transfer between one 
micro and a number of others. 
Perhaps your computer club could 
share program entry and make the 
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Value of D%(your ship number) 

sent ship 	request 

received •J ship+100 request 
Or 

moves. 

undock sent 
received. 
either ship 

reject received. 
either ship moves, 

reject sent. 
either ship moves. 

0 means no requests 

accept received 

sent 

	r  ship docked 

accept 

The problem areas are likely to be 
differences in serial interfaces. 
Machine and language-specific prog-
ram lines are 160-180, 230, 320, 380-
440, 610, 6020-6100, 8060, 8100-8170 
and 10120-10160. There may, of 
course, be other details such as 
string manipulation, zeroth elements 
of arrays and integer FOR ... NEXT 
variables. The program can be tested 

with only one micro by connecting 
the serial input to serial output and 
RTS to CTS. 

The game is an extended Star Trek 
game - the object being to destroy 
other players' ships and ultimately 
their space stations. You possess 
four ships and one space station 
each. 

A brief description of the game 

Fig 2 Docking sequence 

     

  

SHP.CO-ORDS DOCK.ENER. 	DEST. SPD HIT 
1 1234,5678 D10 <9999> 5678,1234 W9 PH 
2 8765,3987 R9 	TO 
3 8765,4765 

	
<7665> 

4*5476,4876 
	

< 94> 2386,3764,W2 SM 
5 DESTROYED 

	
STATION:3464,3456 

6 4654,4876 
7)5667,3554 
8 
9 
	

STATION:4575,4552 
10 1234,5678 D1 (PRIVATE MSG FROM SHP) 
11 8765,3987 R2 (NUMBER TEN. 
12 
13 
	

STATION:2344,2345 
14 3522,2644 

	
'PUBLIC MSG RECEIVED ' 

15 
	

'BY ALL SHIPS. 
16 3856,2435 
SPACE MINES 	TORPEDOES 
1234,7654 7676,2727 	7474,3443 
8282,7272 7437,4747 	3464,4355 
4747,4747 	STATION:2354,2347 

ERROR MSG LINE. 

4>=-'THIS IS THE COMMAND LINE 

This player 
has ships 1-4. 
No energy left 

Current ship=* 
Ship 5 is Dead 

 

  

Inactive=) 

Stn. for ships 
9 to 12. 

This micro's 
station posn. 

 

Fig 3 Sample screen 

and commands is given in the help 
screens on lines 13000 to 13510. 
Here are a few additional details: 

Moving: After setting the destination 
for one of your four ships with an M 
command, a W command will define 
warp speed. The warp speed will in-
crease in steps of one to the desired 
speed. This means that in order to 
hyperspace to anywhere in the 
galaxy, you will have to wait until 
warp nine is reached before using a 
H command. As soon as a ship is 
moved, its position is known by the 
other players. 

Improbability drive: This moves the 
currently selected ship to a random 
destination and hides its position 
from other players. This is fairly ex-
pensive in terms of energy, and if 
you try it with less than 500 units, all 
of your energy will be drained (so 
that you cannot move) and the other 
players will 'see' where you have 
gone - in other words, you will be a 
sitting duck. If this happens, the best 
thing to do is get another of your 
ships on the same spot, drop a space 
mine and pick it up with the disabled 
ship. 

Weaponry: Photon torpedoes: 
Cost=100, destroying energy=400, 
effective against other space stations 

and ships, you may have only one 
torpedo from one ship flying at one 
time, range=200. Phasors: Cost=50, 
destroying energy=200, effective 
against all ships, range =100. Space 
mines: Cost=selected, destroying 
energy=selected x 4, recoverable 
energy=selected-25, effective against 
other ships. 

Docking: You may dock a ship with 
another player's ship but only if both 
are stationary. This must follow a 
strict sequence. Fig 2 shows the 
commands and conditions required 
for docking. 

Screen information: A 40-column 
screen has been tightly packed with 
all the information a player will need. 
The screen does not scroll but tab-
bing is used to direct characters to 
the right places. A sample screen is 
shown in Fig 3. 

Entering commands: Most com-
mands need to know which ship to 
affect. To set your current ship 
(marked by an '*'), enter the number 
of the ship and press Return. You 
may enter a command directly after 
the number and then press Return; 
the program will treat the command 
as if it were typed on a line by itself. 

• 10 REM MULTREK MULTI-USER GAME • 
20 REM VERSION2,3 	oBBC, 

• 30 
40 

REM WRITTEN BY PAUL 	BEADLE. NAY .  BK 
REM • 

50 REM THIS VERSION MORK'S FOR UP TO 

• 60 
70 

REM FOUR COMPUTERS IN THE RING 
REM • 

80 REM MANY' THANKS TO STEPHEN BEADLE 	(APPLE Jr, 	APPLESOFT COMPILED BASIC VERS 

• ION) 
90 REM • 

100 REM FOR HELP IN THE CONSTRUCTION 
110 REM OF THIS SOFTWARE. • 120 REM • 
130 ST;l:REM OFFSET FOR SHIP NUMBER. 	CAN BE 1,5,9 OR 13. 	1 IS THE MASTER 

• 140 
150 

REM THERE MUST BE ONE MASTER IN THE RING (WHICH SETS UP 
REM THE NEXT 2 CMOS SET THE BBC SCREEN TO 40 COLUMN BY 

SPACE STATIONS) 
25 LINES. • 

160 +TV 255,1 
170 MODE 7 • 180 VDU23,1,0:0:0;0::REM TURN CURSOR OFF 	• • 
190 GOSUB 13000:REM HELP SCREEN 
200 GOTO 250:REM HAKE ROOM FOR OFTEN USED ROUTINES (SPEED) 
210 REM ROUTINE TO MOVE CURSOR TO H%(0-391,U%(0-24). 	0,0 IS TOP LEFT. • 
220 REM FOR 24 LINE SCREENS, PUT CURSOR ON THE BOTTOM LINE FOR HZ=23 AND 24. 
23P PRINT TAB(H%,U%); • 240 RETURN • 
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250 REM INITIALISE SCREEN 2148 IF LEFTS(C6,1)=.H.  THEN GOTO 11600 
260 CLS 2150 REM SEND MESSAGE 
270 U%-0:H%-0:GOSUB 210:PRINT.SHP.CO-ORDS 	DOCK.ENER. 	DEBT. 	SPD HIT"; 2160 IF LEFTS(C8,1)..." THEN CS-.00 "+MIDS(CS,2):REM -," IS SHORTHAND FOR 	C 0 

• 280 FOR I%-1 TO 16:H%-0:U%-1%:GOSUB 210:PRINTFNP(I%,2):NEXT I%:REM SHIP NUMBER MSG.- 

S 2170 IF LEFTS<CS,1)=.C.  THEN GOTO 10600 
290 REM INITIALISE SHIP VARs 2180 REM DOCKING COMMANDS 

• 300 N%-3:REM NUM SHIPS MINUS ONE 2190 IF LEFTS(CS,1)-.D. THEN GOTO 10700 
• 310 REM REMEMBER BBC BASIC CLEARS DIM'D ARRAYS 2200 REM LAY SPACE MINE 

320 DIM as% 256:REM FX CALL HORKSPC FOR BBC BASIC I 2210 IF LEFTS(CS,1)="5" THEN GOTO 11100 
• 330 DIM XUN%),YUN%),Di(N%),WUN%),8%(N%),SX%(10),SY%(10),SE%(10),TX%(6%),TY% 2220 REM ENERGY TRANSFER 

04%),TUMN%),TVUN%),TMUN%),MXUN%),MYUN%),WDUN%),AX%(4),AY%(4) 2230 IF LEFTS(CS,1)..E. THEN GOTO 11300 
340 DIM Fi(15,N8):REM MSG CIRCULATING FLAGS 2240 REM ONLAY' MINE 
350 SM%-0:QT%.0:P6-.  ":REM NO MINES, NO QUIT AND NO PREVIOUS COMMAND. 2250 IF LEFTS(CS,1)=.0. THEN GOTO 11400 
360 CS%.8:REM CURRENT SNIP (INTERNAL NUM 0-3. ADD TO ST% FOR EXTERNAL NUM). 2260 REM FIRE PRASOR • 
378 'REM SET UP I/0 9 4600 BD 2270 IF LEFTS(CS,1)-.P. THEN GOTO 11700 
388 .FX 7,7 2280 REM SET WARP SPEED 
390 .FX 8,7 2290 IF LEFTS(CS,1)="6” THEN GOTO 11800 
400 •FX2,2 2300 REM SET DESTINATION 
416 REM CLEAR BUFFERS 2310 IF LEFTS(CS,1)-.M.  THEN GOTO 11900 
420 .FX21,6 2320 REM FIRE A TORPEDO • 
438 .FX21,1 2330 IF LEFTS(CS,1)-"T" THEN GOTO 12000 440 •FX21,2 2340 REM ImpROB DRIVE 450 FOR I%-0 TO N% :REM SCATTER SHIPS 2350 IF LEFTS(CS,1)=.I" THEN GOTO 12100 
460 X%(I%)-FNR(6000)+2000 2360 H%.20:U%-21:GOSUB 210:PRINT"UNKNOWN COMMAND ERR." 
470 MX%(I%)-X%(I%):REM MX2( AND MY'/.( ARE DESTINATION CO-ORDS. 2370 RETURN 

• 488 YUI%)-FNR(6880)+2000 3000 REM INTERPRET AND TAKE ACTION ON THE INPUT STRING 
490 MY%(1%)-Yi(I%) 3010 GOSUB 6000:REM READ BUFFER 
500 68(18)-9999:RM MAX ENERGY. 3020 IF S%-0 THEN RETURN:REM NO CHARS IN BUFFER. 510 NEXT I% 
520 IF ST5-1 THEN GOSUB 12600:REM THE FIRST MICRO SENDS THE STATION POSNS 

3030 B1%-ASC(AS)-32:REM MSG NUMBER
MS  538 AE%-20800:REM SPACE STATION DEFENCE ENERGY 3040 B2%-ASC(MIDS<AS,2))-32:REM 	G LENGTH 

540  540 H%-0:U%-17:G08UB 210:PRINT'SPACE MINES";SPC(9);"TORPEDOES": B3%-ASC(MIDS(AS,3))-32:REM SOURCE OF MSG 

550 FOR I%-ST% TO ST4.1.N%:H%-3:U%-I%:GOSUB 210:PRINTANP(XMI%-ST%),4);",";FNNY 3060 B4%-ASC(MIDS(AS,4))-32:REM DESTINATION OF MSG 
3070 REM NON CHECK IF THIS MICRO SENT THE MESSAGE 11(I%-ST%),4);SPC(5);.<.;FNP<EUI%-ST%),4);.>";:NEXT IS 3080 IF B3%>-ST% AND B3%<-ST%+N% THEN F%(151%,B3%-ST%)-0:RETURN:REM ENABLE NXT M 

560 GOSUB 12300:Cs-"":REM CHD STRING 6 	INDICATE CURRENT SHIP NITH A N. SG OF THIS TYPE AND IGNORE IT 

570 H%-0:U%-24:G05UB 210:PRINTSPC(39)::REM CLR CMD LINE 3090 GOSUB 8000 :REM SEND ON MSG. 
580 H%-0:U%=24:GOSUB 210:PRINT;CS%+ST%;">--";C6;CHRS(255)::REM PU) 	CURRENT CHD 3100 ON B1% GOTO 3110,3230,3290,3440,3470,3530,3590,3660,3720,3780,3840,3870,39 

• AT BTM OF SCRN 30,3990,4040 
590 GOSUB 5000:REM SEND ONGOING HSGS ( MOVING SHIPS 6 TORPEDOES.,  
600 GOSUB 3000:REm SERIAL 	I/P CHK 

3110 REM SOMEONE HAS MOVED 
3120 NX%-FNN(5):NY%-FNN(7) 

610 X%-ADVAL(-1):REM KEYBOARD BUFFER CHECK. 	X%.0 IF EMPTY, 	.'0 IF IT CONTAINS 3130 H%-2:U%-B3%:GOSUB 210:PRINT. .:FNP(NX%,4);",";FNP(NY%,4); 
A CHARACTER. 3140 REM CHECK IF THE MOVED SHIP HAD ANY DOCK INFO. IF SO THEN CLEAR IT 

620 IF X%-0 THEN 590 3150 FOR I%-0 TON%:IF D;(1%)-83% OR D5(I%)--833 OR D%(I%)-100+133% THEN DUI%)-0 
630 BS-GETS:CS-CS+13S:REM ADD CHR TO CND STRING. :H%-13:U%-I%+ST%:GOSUB 210:PRINTSPC(3)::U%-B3%:GOSUB 210:PRINTSPC(3); 
640 IF B6-CHRS(18) THEN CS-PS:BS-CHRS(13):H%-0:U%-24:GOSUE 210:PRINT;CS%+ST%:' 3160 NEXT I% 

>=-.;LEFTS(CS,LEN(C6)-1);:REM FORCE THE PREVIOUS CHO AGAIN WITH 	̀ R 3170 IF SM%-0 THEN RETURN:REM HO HINES SET 
650 IF B$-CHRS(13) THEN GOSUB 2000:PS-CS:GOTO 560: REM DO A COMMAND 3 REMEMBER 3180 I%-1 

IT 3190 IF SX%(I%)-NX% AND SYUI%)-NY} THEN ED%--SMI%).4:SH%-B3%:GOSUB 10200:GOS 
660 IF B6-CHRS(127) THEN CS-LEFTS(CS,LEN(C$)-1-ABS(LEN(C$)<>1)):GOTO 570:REM D UB 11470:GOTO 3210:REM ENERGY TRANSFER,REMOVE HINE FROM ARRAYS 

ELETE A CHARACTER 3200 I%-I%+1 
670 IF BS-CHR6(24) THEN 560:REM ^x CLEARS CHD LINE. 3210 IF I%<-SM% THEN 3190 
680 IF LEN(CS)>34 THEN PRINTCHR6(7);:Cs-LEFTs(CS,34):REM MAX NUM CHARS ON CMD 3220 RETURN 

• LINE IS 34. 3230 REM PHASOR CHECK • 
690 IF BS-CHRS(9) THEN GOSUB 12400:REM TIDY SCREEN IF TAB r"11 PRESSED. 3240 NX%-FNN(5):NY%-FNN(7) 
700 IF 86<" " THEN C6-LEFTS(CS,LEN(CS)-1):REM REMOVE CTRL CHRS 3250 FOR I%-0 TO N% 

• 710 GOTO 580:REM LOOP AROUND HAIN BIT. 3260 IF EUI%)>-0 AND NX%-X%(I%) AND NY%-Y%(I%) THEN H%-37:U%-I%+ST%:GOSUB 210: 
1080 REM GET NUMBER FROM CO TO VS., CURRENT POSITION PO% PRINT.PH.;CHRS(7);:EL%-200:GOSUB 10000:REM LOSE ENERGY 
1010 G%-0 3270 NEXT I% 
1020 IF PO%-LEN(CS) THEN V%.0:G%.1:RETURN:REM NO PARAM SO RETURN WITH 0 AND 07 3280 RETURN 
1030 B$-MIDS(CS,P0%,1):P0%-P0%-.1 3290 REM TORP CHECK 
1040 IF B$<.0" OR B6>"9" THEN 1020 3300 NX%-FNN(5):NY%-FNN(7) 
1050 AS-BE 3310 H%-20:IF (83%-1)/8<>INT((B3%-11/8) THEN H%.30:SORT OUT SPACE ON SCREEN FOR 
1060 IF PO%-LHN(CS) THEN V%-VAL(AS):GOTO 1100: REM LAST PARAM IN STRING. CO-ORDS. 
1070 BS-MID6(CS,P03,1):PO%-P02+1 3320 U%-18..(B3%-1)/8:00SUB 210:PRINTFNP(NX%,4);",";FNP(NY%,4); 
1080 IF B6<.0. OR 136>.9. THEN V%-VAL(A8): GOTO 1100 :REM NON DIGIT DELIMITER 3330 FOR I%-0 TO N% 
1090 AS-A6036:GOTO 1060 3340 IF EMI%)<0 THEN 3360:REM SHIP DEAD SO TRY NEXT ONE. 
1100 IF V%>9000 THEN V%-9000:REM MAX NUMBER. 3350 IF ABS(NX%-X;(1%;;<6 AND ABS(NY%-Y%(I%))<6 THEN H4-37:U%-IV.-ST8:GoSUB 210: 
1110 RETURN PRINT"TO.;CHR8(7);;EL%-400:GOSUB 10000:REM LOSE ENERGY 
2000 REM EXECUTE CND IN CO 3360 NEXT I% 
2610 IF QT% THEN RETURN:REM IGNORE CHO IF USER HAS NO SNIPS LEFT 3370 IF NX%<>AXU(ST%-1)/44.1) OR NY%<>AY%((ST%-1)/4+1) THEN RETURN:REM CHECK FO 
2020 PO%-l:REM POSN IN CO R SPC STN DAMAGE 
2030 IF C$-CHRS(13) THEN H%-20:U%-21:GOSUB 210:PRINTSPC(20);:RETURN 3380 AE%-AE%-400:H%-20:U%.21:GO5UB 210:PRINT'STATION HIT.....;FNP(AE%,5);CHR6(7 
2040 REM SPACESHIP CHANGE ); 
2059 IF ABC(CS)<48 OR ASC(C6)>57 THEN 2110:REM NOT A DIGIT 3390 IF AE%>=0 THEN RETURN:REM CHECK REMAINING DEFENCE ENERGY. 

• 2060 GOSUB 1000:IF Vi<ST% OR V%>ST%+N% THEN H%-20:U%-21:GOSUB 210:PRINT.BAD SHI 3400 H%-20:U%-21:GOSUB 210:PRINT.STATION DESTROYED..."; 
P NUMBER ..... .;:RETURN 3410 FOR 15-0 TO N%:IF EUI%))0 THEN EMI%)-0:GOSUB 9000:REM DRAIN ENERGY IN RE 

• 
2070 IF EUV%-13111)<0 THEN H%-20:U%-21:GOSUB 210:PRINT.SHIP NO LONGER ALIVE";:GO 

TO 2090 
MAIMING SHIPS, 

3420 NEXT I% 
2080 CS%-in-STI 3430 RETURN 
2696 FOR It-P08-1 TO LEN(C8):IF MIDF(CS,I8,1)0.A.  THEN NEXT It:RBTURN:REM NO MO 3440 REM SPACE MINE MSG 

• RE COMMANDS 3450 H%-20:U%-21:GOSUB 210:PRINT.SHIP ";FNP033%,2;;' DROPPED MINE"; 
2100 PO%-a:It-LEN(C8):NEXT It:C8..MID8(C6,P0%;:GOTO 2028:REM MORE COMMAND 3460 RETURN 2110 REM QUIT CMD 3470 REM TXT MSG 
2120 IF LEFTS.C6,4)-.QUIT.  THEN FOR Ik.0 TO NS:GOSUB 9060:NEXT I%:REM THIS HAND 

LES DEAD SNIPS, SETS QT%. ROUTINE BREAKS OUT 4 GOES TO MAIN LOOP, 
3480 IF B4%<>0 AND (B4%>ST%+N% OR B4%<ST%) THEN RETURN:REM PRIVATE MSG FOR ANOT • 

HER SNIP.
PERSPACE 2138 RAM HY 3498 DS-.(.:BS-.).:IF B4%-0 THEN DS-...:BS-...:REM PARENTHESIS FOR PRIVATE MSG, 



"," FOR PUBLIC. 
• 3500 AS=MIDS(AS,5):H%=17:U%=INT((B3%-1)/4).4+2:GOSUB 210 5170 IF TMUI%)=0 OR F%(3,I%)<>0 THEN 5260 

• 
3510 AS=LEFTS(AS+" 	 ",40):PRINTDS;LEFTS(A 5180 NX}-TUUI%)-TX%(1%):NY%-TVUI%)-TY1,(I%) 

5190 
8,20)038;:U%=U%+1:GOSUB 210:PRINTDS;RIGHTS(AS,20);BS;:REM THAT HAS 40 SPACES. 

TXMI%)-TXMI%)+SGN(NX%)+15:TYUI%)-TYCI%)+SGN(NY%).15 
• 3520 RETURN 5200 IF ABS(NX%)<15 THEN TXMI%)=TUUI%) 

• 
3530 REM DOCK REQUEST 

5210 IF ABS(NY%)<15 THEN TY%(I%)TV%(It) 

3540 IF B4UST% OR B4%>ST%+N% THEN RETURN 5220 IF TY%(1%)<>TVUI%) OR TXMI%><>TUUI%) THEN 5250 

0 
4% 

3550 IF 
ES) 	-

OR D%(134%-ST%)<>0 OR FNN(5)<>X%(B4%-ST%) OR ENN(7)<>YUB4 
%-ST%) THEN AS=CHRS(40)+CHRS(36)+CHR$(32+B4%)+CHRS(32+133%):GOSUB 8000:RETURN:REM 

5230 TMUI%)=0 :H%-20:IF(CS%-.-ST%-1)/8<>INT((CS%+ST%-1)/8) THEN H%=30 
5240 U%=18+(CS%+ST%-1)/8:GOSUB 210:PRINTSPC(9); • 

DOCK REFUSAL IF REQUESTED SHIP IS DEAD, BUSY OR WRONGLY PLACED. 
5250 SH%-I%+ST%:X%-TX%(Ii():Y%=TYCI%):GOSUB 10450:REM SEND T.MOVE MSG 
5260 NEXT IS 

• 3560 H%=13:0%=133%:GOSUB 210:PRINT.R";B4%; 5270 RETURN • 
3570 DM)34%-ST%)=B3%-4-100 6000 REM READ BUFFER 
3580 RETURN 6010 REM SETS S% TO I AND RETURNS A8 

• 3590 REM DOCKING ACCEPT MESSAGE 6020 X%-ADVAL(-2):REM X"4.6) IF NO CHARS IN BUFFER 0 
3600 IF B4%<ST% OR B4%>ST%+N% THEN RETURN 6030 IF X%-0 THEN S%0:RETURN 
3610 IF 13%(84%-ST%)<0 OR DUB4%-ST%)<>-143% THEN RETURN:REM DEAD OR NOT REQUESTS 6040 S%-1 

• D. 6050 REM SERIAL I/P ON • 3620 H%=13:U%=B3%:GOSUB 210:PRINT"D";B4%; 6060 .FX2,1 
3630 U%-84%:GOSUB 210:PRINT"D";133%; 6070 Y%=GET AND 127:2%=GET AND 127:A8=CHRS(5%)+CHRS(2%) 

• 3640 DUB4%-6T%)=B3% 6080 REM READ IN REST OF MSG • 
3650 RETURN 6090 FOR Q%=1 TO Z%-34:Y%=GET AND 127:AS=AS+CHRS(Y%) 
3660 REM DOCK REJECT 6100 NEXT Q%:=FX2,2 

• 3670 IF B4%<ST% OR 84%>ST%+N% THEN RETURN 6110 REM SNITCH SERIAL OFF • 3680 IF D%(B4%-ST%><>-B3% THEN RETURN:REM NOT REQUESTED. 6120 RETURN 
3690 D%034%-ST%)=0 7000 REM CLEAR DOCK STATUS 

• 
3700 H%=13:U%-B4%:GOSUB 210:PRINTSPC(3); 7010 IF D%(I%)>100 THEN H%=13:0%-13%(I%)-100:GOSUB 210:PRINTSPC(34;:DMI%)=0 • 3710 RETURN 7020 IF DUI%)<0 THEN H%-13:U%=I%+ST%:GOSUB 210:PRINTSPC(3);:D%(I%)=0 
3720 REM UNDOCKING MESSAGE 7030 IF DMI%)>0 THEN H%=13:U%=I%+ST%:GOSUB 210:PRINTSPC(1);:U%-DMI%):GOSUB 21 

• 
3730 IF B4%<ST% OR 84%>ST%+N% THEN RETURN 

THEN RETURN:REM NOT DOCKED. 3740 IF DUB4%-ST%)<>B3% 
0:PRINTSPC(3);:DUI%)=0 • 

3750 DUB4%-ST%)=0 
7040 RETURN 

3760 H%=13:11%=)34%:GOSUB 210:PRINTSPC(3);:U%-B3%:GOSUB 210:PRINTSPC(3); 8000 REM SEND THE (lOG IN AS 

• 3770 RETURN 8010 IF ASC(MIDS(AS,3))>=ST%+32 AND ASC(MIDS(A8,3))<=ST%+N%+32 THEN FMASC(AS)- • 
3780 REM ENERGY' TRANSFER 32,ASC(MIDS(AS,3))-32-ST%)=-1:REM DISALLOW )1 MSGS OF 1 TYPE SENT BY ONE SNIP AT 
3790 IF B4%<ST% OR B4%>ST%+N% THEN RETURN ONE TIME 

• 3800 IF 11.1(134%- 	THEN RETURN 8020 FOR Q%-1 TO LEN(A$) • 
3810 EL%=-ENN(6)=CASC(MIDS(AS,5))-33):REM SIGN OF ENERGY IS IN THE 	,TH 14,1i. 8030 YY%=ASC(MIDS(AS,Q%)) 
3820 I%=B4%-ST%:GOSUB 10000 8040 IF YY5<32 THEN YY%=YY%+32:REM CONV CTRL CHRS TO NORM 

• 3830 RETURN 8050 REM SEND A CHAR TO SERIAL • 
3840 REM SNIP INACTIVE MSG 8060 PROCoscli(" FX138,2,"4-STRS(YY%)) 
3850 H%-2:0B3%:GOSUB 210:PRINT")";:REM INDICATE WITH PARENTHESIS 1.0:,MI ,  :,lit, 	h 8070 NEXT Q% 

• UM. 8080 RETURN 
8090 REM OSCLI FIX FOR BBC BASIC I ONLY. 

• 
3860 RETURN 8100 DEP PROCosc11(fxS) 

• 
3870 REM SHIP DESTROYED MSG 
3880 H%=3:0%=E13%:GOSUB 210:PRINT"DESTROYED.; 8110 LOCAL X%,Y% 

• 
3890 REM CLEAN UP DOCK STATUS 
3900 FORI%-0TON%:IF D$(IS)=B3} OR DUI%)=-133% OR D%(I%)=100+B3% THEN 0MI%)=0:H 

8120 X$ "os} MOD 256  8130 Y%-os% DIV 256 	 • 

• %=13:U%=B3%:GOSUB 210:PRINTSPC(3);:UB4%:GOSUB 210:PEINTSPC(3); 
3910 NEXT I% 

8140 1x8-fx8+CHRS(13) 
8150 $os%=f )(6 
8160 CALL(6FFF7) 

• 

• 

3920 RETURN 
"3930 REM IMPROBABILITY MSG 
3940 H%=3:U%-)33%:GOSUB 210:PR/NTSPC(9);:REm POSITION NO LONGER KNOWN.  

8170 ENDPROC 
9000 REM SEND SNIP INACTIVE HSG 

3950 REM CLEAR DOCK STATUS IF ANY 	 - 9010 H%-18:U%=I%-i-ST%:GOSUB 210:PRINTSPC(4); 
9020 WMI%)=0 

• 3960 FOR I%=0 TONS:IF D%(IS)=B3% OR DMI%)=-133% OR D%(IS)=100+B3% THEN D%(I%)=0 9030 AS-CHR8(43)+CHRS(36)+CHRS(I%+ST%+32)+CHRS(32) IP 
:H%-13:U%-I%+ST%:GOSUB 210:PRINTSPC(3);:U%-B3%:GOSUB 210:PRINTSPC(3); 9040 GOSUB 8000 

• 

3970 NEXT I% 
3980 RETURN 
3990 REM FOS OF STN RECEIVED 

9050 RETURN 
9060 REM SEND SHIP DESTROYED MSG 111 

4000 I%=(B4%-1)/4+1 9070 Ht=3:UV=I%+ST%:GOSUB 210:PRINTHDESTROYED":SPC(27); 
4010 AX%(1%)=ENN(5):AYMI%)=FNN(7) 9080 EVI%)=-1:WMI%)-0 

• 4020 GOSUB 12700:PRINT IT ON SCREEN. 9090 AS-CHRS:44:1-CHRS:36)+CHRS(I%+ST%+32)+CHR$(32) • 

4030 RETURN 9100 GOSUB 8000 
4040 REM STATION DESTROYED MSG 9110 REM SEARCH FOR A LIVE SHIP AND MAKE THAT THE CURRENT SHIP. 

• 4050 I%=(134%-1)/4+1 9120 FOR Z%--0 TO N%;IF ES(2%)<0 THEN NEXT Z% • 

4060 H%=17:U%=(I%-1)=4+1 9130 IF 7A-41%+1 THEN H%-20:U%=21:GOSUB 210:PRINT.WITHDRAWN FROM GAME.";:QT1=1:G 

4070 GOSUB 210:PRINT"STATION DESTROYED";CHRS(7);CHR8(7); OTO 600: REM SET IT TO IGNORE COMMANDS 

• 4080 RETURN 9140 CS%-.2%:2%=N%:NEXT Z%)GOSUB 12300:REM PUT . WITH CURRENT SHIP • 

5000 REM SEND REPEATING MSGS 9150 RETURN 

5010 REM SHIP MOVE MSGS 
10000 REM LOSE ENERGY EL% ON SHIP I%(INTERNAL) 

• 5022 FOR I%-0 TO N% 
10010 EVIS)=EVIS)-EL%:H%-18:U%-I%+ST%:GOSUB 210:PRINTFNNEUIS),4); 

5030 IF EMI%)<=54%(I%) OR WMI%)=0 OR F;(1,1%)<>0 THEN GOTO 5140:118m SKIP IF NO 10020 IF EVI%)=0 THEN GOSUB 9000:REM SEND SNIP INACTIVE MSG 
HOG 

ENERGY, SPEED OR PREVIOUS HSG HAS NOT RETURNED. 10030 IF EVISKO THEN GOSUB 9060:REM SEND SHIP DESTROYED 

• 5040 H%=34:U%=I%+ST%:GOSUB 210:PRINT"W";WI%); 10040 RETURN 0 
5050 IF DUI%)<>0 THEN GOSUB 7000:REM CLEAR DOCK STATUS 10100 REM OPTIONAL INITIALISE 

5060 NX%=MX%(1%)-X%(I%):NY%=MY%(1%)-YMI%) 10110 REM CALL THIS IF YOUR BASIC NEEDS IT. 

• 5070 XMI%)=MI%)+SGN(NX%).4.1%(1%):Y%(I%)=YMI%)+SGN(NY%).WMI%) 10120 DEFFNN(PS)=ASC(MIDS(AS,P%)1-32+95.(ASC(MIDS(AS,P%+1))-32::REM EXTRACT NUN 
• 

5080 IF ABSINX%)<WMI%) THEN XMI%).4-4X%(I%) FROM MSG. 

5090 IF ABS(NY%)<$.1%(1%) THEN Y%(I%)-MYUI%) 10130 DEFFNH(Pt)-32+ABS(PS) DIV 95:REM CONVERT NUM TO NIGH BYTE READY FOR TRANSM 

• 5100 IF YUI%)=MYUI%) AND XMI%)=MX%(I%) THEN W%(1%)-0:WDUI%)-0:H%--24:0%-I%+5 
T%:GOSUB 210:PRINTSPC(12);:REM DESTINATION REACHED 

ISSION. 
10140 DEFFNL(P%)=32+ABS(P%) MOD 95:REM DITTO LOW ORDER BYTE. • 

5110 SH%-I%+STI,:GOSUB 10240:REM SEND MOVE HSG 10150 DEFFNR(P%)=RND(n):REM RETURN A RANDOM NUMBER FROM 0 TO P%-1 
"...sTRS(P%),Q%):REM 	JUSTIFY PT. IN 0% CHARS 

• 5120 EL%-ii%(I%):GOSUB 10000:REM TAKE AWAY ENERGY 
5130 IF Wi(I%)<WDUI%) THEN WI%)-1,1%(1%)+1:REM SPEED UP TO WARP DESTINATION. 

10160 DEFFNP(P%,Q%)=RIGHTS(" 	 RIGHT 
. MAY NEED MODIFICATION IF YOUR BASIC DOESN'T DO EN'S OF STRINGS 4 2 PARAMETERS. 0 

5140 NEXT I% 10170 RETURN 
TO OH% 10200 REM ENERGY TRANSFER EDT. 

• 5150 REM TORPEDO MOVE MSGS 
5160 FOR 15-0 TO N% 

10210 AS=CHRS(42)+CHRS(39),CHRS:ST%+32>+CHRS(SHVI.32)+CHRS(33+SGN(ED%))+CHWFNL( 
ED%))+CHRS(FNMED%)) 	 - 

• 
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10220 GOSUB 8000 11160 GOSUB 10500:REM SEND WARNING 
• 

• 10230 RETURN 
10240 REM TX MOVE SH7.,X%e,Y2( 

11170 SM%-S141+1:SXUSM%)-XUCS%):SYMSM%)=YUCS%):SEMSM%)=V%-25:GOSUB 11190 
11180 RETURN 

10250 HS%-SH%—ST%:REM HS% IS INTERNAL NUM 11190 REM PRINT SPACE MINE LIST 
10260 AS-CHRS(33)+CHRS(40)+CHRS(SH%+32)+CHRS( 32 )+CHRS(FNL( XUHS% )))+CHRS( FNH( X%(  11200 FOR 1n-18 TO 22:H%.-0:GOSUB 210:PRINTSPC(19);:NEXT U% • 

• HS%)))+CHRS(FNL(MHS%)))+CHRS( FNH( YMHS% )))  11210 IP 8M,P.0 THEN RETURN 
10270 GOSUB 8000 11220 FOR K%-1 TO BM%  
10300 REM PRINT SNIP FOS 11230 H%-0:IF K%/2=INT(K%/2) THEN H%=10 

• 10310 H%=3:U%=SH%:GOSUB 210:PRINTENP(XMHS%),4);.,";FNP(YMHS%),4 ); 11240 U%-(1+K%)/2+17:GOSUB 210:PRINTENP(SXUK%),4);',.;FNP(SYUK%),4); • 

10320 FOR J%-1 TO 4:REM SPACE STN CHECK. 11250 NEXT K% 
10330 IF X%(HS%><>AX%(J%) OR Y%(HS%><>AY%(J%) THEN NEXT J%:RETURN 11260 RETURN 

• 
10340 IF J%-INT((ST%-1)/4+1) AND AES>1001 THEN AE%=AE%-1000:EUHS%)=9999:H%.18:U 

J%:RETURN:REM REPLENISH ENERGY IF 11300 REM ENERGY TRANSFER • 
%-HS%+ST%:GOSUB 210:PRINT FNP(MHS%),4);:NEXT 
SHIP AT SPC STN. 

11310 GOSUB 1000 
11320 IP DUC13%)‹.0 OR DUCS%>>100 THEN H%.20:U%=21:GOSUB 210:PRINT"SHIPS ARE NO 

10350 I%=HS%:GOSUB 9060:NEXT J%:RETURN:REM DESTROY SHIP IF IT HAS ON ANOTHER SPC T DOCKED.  ;;RETURN • 
• STN. 11330 IF 1%(03%)-V%<-0 THEN H%-20:(3%=21:GOSUB 210:PRINT...NOT ENOUGH ENERGY....;:8 

10400 REM TX PHASOR SH%,x7.,y% 	 - ETURN 
10410 M%=2 11340 IF Vi-0 THEN RETURN 

• 10420 AS-CHRS(M%+32)+CHRS(40)+CHRS(SH%+32)+CHRS( 32)+CHRS(FNL( X%»+CHRS(FNH( X%»+  
11350 EDII.V%:EM.DUCS%):GOSUS 10200:REM TX ENERGY • 

CHRS(FNL(Y%))+CHRS(FNH(Y%)) 11360 ELS.0.,%:I%.03%:GOSUB 10000 
10430 GOSUB 8000 11370 RETURN 

• 
10440 RETURN 
10450 REM Tx TORPEDO SH7.,X7.,Y% 11400 REM UNLAY SPACE MINE • 

10460 H%-20:IF ( SH;-1)/8<>INTC(SH%-1)/8) THEN H%.30 11410 IF SM%-0 THEN H%=20:U%=21:GOSUB 210:PRINT.NO MINES LAID HERE...;:RETURN 

10470 
U%-18+(S

210:PRINTENP(X%,4);",";FNp(Y%,4); 11420 I%=1 

• 10480 M%-3: GOTO 10420:REM USE 2ND HALF OF PHASOR ROUTINE. 11430 IF SXMI%)-XMCS%) AND SYMI%).Y%(CS%) THEN EL%---SEMI%):II%=I%:I%=CS%:GOs • 

10490 REM TX SPACE NINE WARNING SH% US 10000:I%-II%:GOSUB 11470:GOT011450:REM DELETE MINE FROM LIST 

10500 AS-CHRS(36)+CHRS(36)+CHRS(CS%+ST%+32)+CHRS(32) 11440 I%=I%+1 

• 10510 GOSUB 8000 
10520 RETURN 

11450 IF I%<-SM% THEN 11430 
11460 RETURN  • 

10600 REM SEND A TEXT MESSAGE. 11470 REM REMOVE HINE FROM ARRAYS AND MOVE OTHERS DOWN 

10610 GOSUB 1000:REM GET NUMBER 11480 IF SM%-I% THEN 11520:REM MINE WAS AT TOP OF LIST • 
10620 IF G%--1 THEN H%-20:11%.21:GOSUB 210:PRINT"NO SHIP NUMBER GIVEN.;:RETURN 11490 FOR J%=I% TO SM;-1 • 

10630 IF PO%+1>LEN(CS) THEN H%-20:U%-21:GOSUB 210:PRINT.NO MESSAGE TXT GIVEN";:R 11500 SX%(J%)=SXMJ%+1):SYMJ%)=SYMJ%+1):SEUJ%)=SEUJ%+1) 
ETURN 11510 NEXT J% 

• 10640 AS-CHRS(37)+CHRS(36+LEN(MIDS(CS,P0%,LEN(CS)-P0%))>+CHRS(CS%+ST%+32)+CHRS(V 11520 SM%=SM%-1 • 
1+32)+MIDS(C8,P0%,LEN(Cs)-po%) 11530 GOSUB 11190:REM PRINT LIST 
10650 GOSUB 8000 11540 RETURN 

• 10660 RETURN 11600 REM HYFERSPACE COMMAND 
• 

10700 REM DOCKING COMMANDS 11610 IF EUCS%)<201 THEN H%=20:U%=21:GOSUB 210:PRINT.NOT ENOUGH ENERGY....;:RET  

10710 DS=MIDS(CS,2,1) URN 
10720 GOSUB 1000:REM GET PARAN. 11620 IF W%(CS%)<>9 THEN H%-20:U%=21:GOSUB 210:PRINT.WARP 9 TO HYPERSPACE.;:RETU 

• 10730 IF V%=0 OR (V%>=ST% AND V%<.ST%+N%) THEN H%-20:U%.21:GOSUB 210:PRINT"INVAL RN • 

ID SHIP NUMBER.":RETURN 11630 XMCS%)-MXUCS%):YUCS%)-MYUCS%) 
10740 IF DS-.R" THEN GOTO 10800 :REM REQUEST 11640 WMCS%)-0:H%.24:U%=CS%+ST%:GOSUB 210:PRINTSPC(12); 

• 10750 IF DS-.A.  THEN GOTO 10860 :REM ACCEPT 11650 SH%-CB%+ST%:GOSUB 10240:I%=CS%:EL%-200:GOSUB 10000 • 
10760 IF DS-'N" THEN GOTO 10920 :REM REFUSE 11660 RETURN 
10770 IF DS-.U.  THEN GOTO 10980 :REM UNDOCK 11700 REM PHASOR CMD 

10780 H%-20:U%-21:GOSUB 210:PRINT.INVALID DOCKING CMD..; 11710 IF E%(CS%)<51 THEN H%=20:U%-21:GOSUB 210:PRINT"NOT ENOUGH ENERGY....;:RETU 
• 

• 10790 RETURN RN 
10800 IF DUCS%)<>0 THEN H%-20:U%-21:GOSUB 210:PRINT-THIS SHIP NOT FREE...:RETUR 11720 GOSUB 1000:X%-V%:GOSUB 1000:Y%=V% 
N 11730 IF ABS(X%-X%(CS%))>100 OR ABS(Y%-YUCS%)»100 THEN H%-20:U%-21:GOSUB 210:P 

• 
• 10810 H%=13:U%=CS%+ST%:GOSUB 210:PRINT.R.;V%; RINT.RANGE TOO LARGE 	.;:RETURN 

10820 As=CHR8(38)+CHRS(40)+CHRS(32+ST%+CS%)+CHRS(32+V%)+CHRS(FNL(XUCS%)))+CHRS( 11740 SH%=ST%+CS%:GOSUB 10400:REM TX MSG. 

FNH(XMCS%)))+CHRS(FNL(YUCS%)))+CHRS(FNH(YUCS%))) 11750 EL%-50:I%-CS%:GOSUB 10000:REM DEDUCT ENERGY. 

10830 GOSUB 8000 11760 NX%-X%:NY%-Y%:GOT03250:REM USE INCOMING CHECKER IN CASE YOU FIRED AT YOURS • 
10840 DUCS%)=-V% ELF! 

10850 RETURN 11800 REM SET HARP SPEED CMD 

• 10860 IF DUCS%)<>V%+100 THEN H%..20:U%=21:GOSUB 210:PRINT.ACCRPT WHAT REQUEST.'; 11810 IF EUCS%)<=0 THEN H%-20:U%=21:GOSUB 210:PRINT"NOT ENOUGH ENERGY....;:RETU 
• 

:RETURN RN 
10870 H%=13:U%-CS%+ST%:GOSUB 210:PR/NT.D.;V%:U%=V%:GOSUB 210:PRINT.D";CS%+ST%; 11820 IF XUCS%)=MX%(CS%) AND YUCS%)=MYUCS%) THEN H%-20:U%=21:GOSUB 210:PRINT.  

10880 AS=CHRS(39)+CHRS(36)+CHRS(32+ST%+CS%)+CHRS(32+V%) NO DESTINATION SET...;:RETURN 
• 10890 GOSUB 8000 11830 GOSUB 1000:REM GET VALUE • 

10900 DUCS%).11% 11840 IF V%>9 THEN H%-20:U%-21:GOSUB 210:PRINT.MAXIMUM SPEED WARP 9";:V%=9 

10910 RETURN 11850 IF V%>0 AND W%(CS%)=0 THEN WUCS%)=1 

• 10920 IF DUCS%)<>V%+100 THEN H%.20:U%=21:GOSUB 210:PRINT.REFUSE WHAT REQUEST,'; 11860 IF V%>W%(CS%) THEN WDMCS%)=V%:RETURN:REM THE MOVE ROUTINE HILL SPEED UP S • 
:RETURN HIP FROM N% TO ND% 

10930 H%.13:U%=%,%:GOSUB 210:PRINTSPC(3); 11870 IF V%-0 THEN H%--34:U%-CS%+ST%:GOSUB 210:PRINT SPC(3);:W%(CS%)-0:RETURN 
10940 AS.CHRS(40)+CHRS(36)+CHRS(32+ST%+CS%)+CHRS(32+V ) 11880 WUCS%).V%:WDUCS%)=V% 

• 
• 10950 DUCS%)-0 11890 RETURN 

10960 GOSUB 8000 11900 REM SET DESTINATION 

10970 RETURN 11910 IF EMCS%)<=0 THEN H%=20:U%=21:GOSUB 210:PRINT"NOT ENOUGH ENERGY....;:RETU 

• 10980 IF DUCS%)<-0 OR D%(CS%)>100 THEN H%.20:U%=21:GOSUB 210:PRINT.UNDOCK WHAT RN • 

SHIP 7...;:RETURN 11920 GOSUB 1000:MX%(CS%)=V%:GOSUB 1000:MYUCS%)=V% 

10990 H%=13:U%=ST%+CS%:GOSUB 210:PRINTSPC(3);:U%=V%:GOSUB 210:PRINTSPC(3); 11930 H%-24:U%.ST%+CS%:GOSUB 210:PRINTENP(MXUCS%),4);...;FNP(MYUCS%),4); 

• 11000 AS-CHRS(41)+CHRS(36)+CHRS(32+ST%+CS%)+CHRS(32+V%) 11940 IF MXMCS%).XUCS%) AND MYUCS%)=YUCS%) THEN WMCS%)-0:11%=24:UCS%+ST%:G 
• 

11010 DUCS%)=0 OSUB 210:PRINTSPC(12); 
11020 GOSUB 8000 11950 RETURN 

• 11030 RETURN 12000 REM PHOTON TORP. CHD 

11100 REM SPACE NINE 12010 GOSUB 1000:X%-V%:GOSUB 1000:Y%-V% • 

11110 GOSUB 1000:REM GET ENERGY OF MINE TO BE LAID. 12020 IF E%(CS%)<101 THEN H%=20:U%=21:GOSUB 210:PRINT.NOT ENOUGH ENERGY....::RET 

11120 IF V%<26 OR V%>2000 THEN H%.20:U%=21:GOSUB 210:PRINT"MIN 25,MAX 2000UNITS.  URN 
• ;:RETURN 12030 IF TMUCS%)<>0 THEN RETURN • 

11130 IF SM1=10 THEN H%-20:U%-21:GOSUB 210:PRINT.NOT ENOUGH CANISTERS.;:RETURN 12040 IF ABS(X%-XUCS%>>>200 OR ABS(V%-YUCS%)>>200 THEN H%-20:U%=21:GOSUB 210:P 
11140 IF E%(CS%)<V%+1 THEN H%=20:U%.21:GOSUB 210:PRINT"NOT ENOUGH ENERGY...";:RE RINT"RANGE TOO LARGE 	";:RETURN 

• TURN 12050 TUMCS%)=X%:TVMCS%)=Y%:TX%(CS%)=XMCS%):TYMCS%)-YUCS%):TMMCS%)=1 • 
11150 EL%-11%:I%=CS%:GOSUB 10000 12060 EL%-100:I%-CS%:GOSUB 10000 

12070 RETURN 



13350 PRINT"T <x><y> Sends photon torpedo <one per" 
13360 PRINT. 	ship at any time.).  
13370 PRINT"P <x><y> Fire phasor, instantaneous.. 
13380 PRINT"S <e> 	Set mine of certain energy" 
13390 PRINT"U Unlay mines at this ship's position." 
13400 PRINT"DR <n> Request a dock with ship <n>." 
13410 PRINT"DA <n> Accept dock request from ship.. 
13420 PRINT"DN <n> Refuse dock request from ship." 
13430 PRINT.DU <n> Undock from ship <n>." 
13440 PRINT'S <e> Transfer energy to docked ship." 
13450 PRINT.' <txt> Send text message to all ships." 
13460 PRINT.0 <n> 	Sand text message to ship <n>." 
13470 PRINT"QUIT 	Withdraw from the game.. 
13480 PRINT'^I-Tidy scrn,^fiRepeat cmd,^X-Clear cmd" 
13490 IF ST,..1 THEN PRINT"Now press space after the others have..; 
13500 IF ST%<>1 THEN PRINT"Press space to start."; 
13510 ASGSTS:RETURN 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

12100 REM IMPROBABILITY' DRIVE 
12110 IF EUCS%)<100 THEN H%.-20:U%=21:GOSUB 210:PRINT"NOT ENOUGH ENERGY....;:RET 
URN 
12120 IF E%(CS%)<500 THEN GOTO 12190:REM NOT ENOUGH ENERGY FOR FULL IMPROB 
12130 I%-CS%:EL%"500:GOSUB 10000 
12140 XUCS%)-FNR(9000):YUCS%)FNR(9000) 
12150 GOSUB 7000:REM CLEAR DOCK STATUS IF ANY 
12160 AS.CHRS(45)+CHRS(36)+CHRS(32+CS%+ST%)+CHR8(32) 
12170 GOSUB 8000 
12188 SH4CSIo-ST%:HS%-CS4:GOTO 10310:REM PRINT POS ON SCRN 
12190 REM PSEUDO IMPROB. 
12200 ELEUCS%):ICS%:GOSUB 10000:REM DRAIN REMAINING ENERGY 
12210 Xi(CSFNR(9000):YUCS%).TNR(9000) 
12220 GOSUB 7000:REM CLEAR DOCK STATUS IF ANY. 
12238 SHCS%+ST%:GOSUB 10240:REM SEND HOVE MSG 
12240 RETURN 
12300 REM INDICATE CURRENT SNIP WITH . 
12310 FOR U%..ST% TO ST%+N% 
12320 HII2:GOSUB 210:PRINTSPC(1); 
12338 NEXT U% 
12340 U%-STIO.CS4:GOSUB 210:PRINT","; 
12350 RETURN 
12400 REM CLEAR PARTS OF SCREEN (IF TAB OR AI PRESSED ,. 
12410 H%.20:U%21:GOSUB 210:PRINTSPC(20); 
12420 FOR I%"0 TO 3 
12430 H%37:UV.I%+ST%:GOSUB 210:PRINTSPC(2); 
12440 NEXT It 
12450 FOR I%0 TO 3 
12460 IF 1%.4+1..ST% THEN 12490 
12470 H%17:UI%.4+2:GOSUE 210:PRINTSPC(22); 
12480 U%-U%+1:GOSUB 210:PRINTSPC(22); 
12490 NEXT I% 
12500 FOR U%..18 TO 19 
12510 HI0.20:GOSUB 210:PRINTSPC(19);:NEXT U% 
12520 RETURN 
12600 REM SEND SPACE STATION FOSNS 
12610 FOR 	TO 4 
12620 AX%(I%)..FNR(9000) 
12630 AYCIII)FNR(9000) 
12640 A8CHRS(46)+CHRS(40)+CHR8(CS%+ST%+32)+CHRS(32+(I%-1)04+1)+CHRS(FNL(AX%(I%) 
))+CHRS(FNH(AXMI%)))+CHRS(FNL(AYMI%)))+CHRS(FNH(AYUI%))) 
12650 GOSUB 8000 
12660 GOSUB 12700:REM PRINT IT ON SCREEN 
12670 NEXT I% 
12680 RETURN 
12700 REM PRINT SPACE STN ON SCREEN 
12710 H%17:U(I%-1)*4+1 
12720 IF I%-(ST%-1)/4+1 THEN H%20:U20:11EM THIS MICRO'S STH 
12730 GOSUB 210:PRINT.STATION:.;AX%(1%);.,.;AYUI%); 
12740 RETURN 
13000 REM HELP SCREENS 
13010 CLS 
13020 PRINT.MULTREK MULTI USER STAR TREK GAME' 
13030 PRINT"You control ships ";ST%;" to .;ST%+3;... 
13040 PRINT'Ensure that these are unique in your" 
13050 PRINT.group. You can move your four ships in" 
13060 PRINT.the galaxy which has co-ordinate" 
13070 PRINT"ranges (0 to 9000,0 to 9000). Commands' 
13080 PRINT"consist of one or two letters followed.  
13090 PRINT"by numbers or other information." 
13100 PRINT"The next page shows the available' 
13118 PRINT.commands 	 
13120 PRINT"The object of the game is to destroy" 
13130 PRINT.the other player's space stations by" 
13140 PRINT.firing photon torpedoes which weaken" 
13150 PRINT.their defences. You may use torpedoes," 
13160 PRINT'phasors or apace mines to destroy" 
13170 PRINT"another player's ships." 
13180 PRINT"If your space station is destroyed," 
13190 PRINT'your ships will be drained of their" 
13200 PRINT'energy. You may then join with another" 
13210 PRINT"player who may give your ships energy" 
13220 PRINT"in return for co-operation.' 
13230 PRINT.Beware of players who double cross you!' 
13240 PRINT-PRINT 	 PRESS SPACE TO CONTINUE ..... ;:A6=GETS 
13250 CLS 
13260 PRINT"To change the ship you are commanding,' 
13270 PRINT"enter the number followed either by a" 
13280 PRINT.command or <ret>." 
13290 PRINT.M <x><y> Sets destination co-order.' 
13300 PRINT' 	Any non digit can be used as" 
13310 PRINT" 	the separator.' 
13320 PRINT.W <0-9> Sets warp speed" 
13330 PRINT"H Hyperspace to dest., only at warp 9." 
13340 PRINT.' Improbability drive to random cleat." 

The 8-bit Atari micros have very 
sophisticated graphics capabilities 
thanks to a couple of custom chips, 
ANTIC and GTIA. Much of their pow-
er is derived from the fact that a 256-
colour palette is provided. However, 
at best only 16 of these colours can 
be displayed at once. Display list in-
terrupts can be used to alter colours, 
but these are restrictive. 

This program provides a custom 
display list which allows all 256 col-
ours to be freely displayed with a 
resolution of 80 by 96. The principle 
behind this display is that every scan 
line alternates between 16 luminance 
and 16 hue modes (GTIA modes 9 
and 11), so that the overall effect is 
of a single scan line with all 256 
models. 

Graphics routines 
To support this custom graphics 
mode, a full set of graphics routines 
have been provided (something 
which the Atari ROM has always 
lacked). They interface to Basic via 
USR calls and are described below. 
In the program, lines 10 to 1360 set 
up the routines, and lines 1370 on-
wards provide a demonstration prog-
ram, showing how the routines are 
used. 

Graphics 
<var> = USR(GRAPHICS, <option>) 
where <option> is one of FULLCLR, 
SPLITCLR, FULLNOCLR or SPLIT-
NOCLR. 
This routine opens the custom 
graphics mode with all the standard 
screen configurations provided for. 
Note that in order to switch between 
GTIA modes 9 and 11 every scan 
line, a display list interrupt is used 
which alters PRIOR ($D01B). Particu-
larly interesting about this DLI is that 
the glitch problem associated with 
keyboard input has been resolved. 
This was performed by synchronis-
ing to the vertical line counter 
VCOUNT ($D40B). 

Colour 
COLOR c 
Note that colour is still specified by 
the Basic COLOR statement. The only 
difference is that the colour is speci-
fied by a value in the range 0 to 255, 
which represents 16*hue+luminance. 
Plot 
<var> = USR (PLOT x,y) 
This routine plots the pixel at posi-
tion x,y in the current colour. 

Drawto 
<var> = USR (DRAWTO x,y) 
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10C E,A. 	 

110 	• 	3112+ GRAPHICS 
120 	• 	By F..1 Lay 
130 ,EY 
140 FEY. 

15C -,EM 	M/C :CDE :'ATA 
LATA 533A99001:2:3:625.1'625:AD2D0:4'690901D05668682903AABD2E788D0A788D32788D2 

975.:7)67968C9:27.74:668891178 
177 ?ATA 8D27756:=7,52D12785D2878409679AD27786D1378AD28788D147868C902D02268688D157 
867T-7868688D167- 2578405A7A 
180 DATA 68090100 A686829038D08784C5878AAF0056868CAD0F960680902D0F268688D2778686 
E02978606809027,0E268688D1178 
190 DATA 686B7D127820657885D4A90085D56068C902D0C968688D117868688D12784CE278A9008 
0007668C903D08268668D24786868 
200 DATA 8D257868688D23784C0F7DA9018D00784CE778A260A9009D42032056E4A260A9039D420 
3A9289D4403A978914503AD0A789D 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

This routine draws a line from the 
current graphics cursor position to 
position x,y in the current colour. 
Note that the generalised integer 
Bresenham's algorithm is used, 
working with byte arithmetic. 

Mode 
<var> = USR (MODE, <option>) 
where <option> is one of NORMAL, 
ANDMODE, ORMODE or XOR. 
This routine allows special plotting 
modes to be used (normal, and, or, 
and exclusive or plotting modes). 
These modes are commonly used for 
special effects such as animation, 
colour blending and masking. 

Move 
<var> = USR (MOVE, x,y) 
This routine moves the graphics cur- 
sor to position x,y 

Locate 
<var> = USR (LOCATE, x,y) 
This routine returns to the calling 
variable the colour of the pixel speci- 
fied at position x,y 

Fill 
<var> = USR (FILL x,y) 
This routine performs an area fill in 
the current colour at position x,y (an 
area fill fills the area identified by the 
colour under the specified position, 
and is capable of filling any shape). 
Note that a scan line seed fill algor-
ithm is used which specifically mini-
mises stack use. 

Circle 
<var> = USR (CIRCLE, x,y,r) 
This routine draws a circle in the cur-
rent colour with centre x,y and radius 
r. Bresenham's incremental circle 
algorithm is used. 

Disc 
<var> = USR (DISC, x,y,r) 
This routine draws a disc (filled cir-
cle) in the current colour with centre 
x,y and radius r. 
Clipping off the screen is provided 
but suffers from the fact that the 
Basic USR command can only accept 
positive parameter values. Also, as 
byte arithmetic is extensively used 
(for efficiency), any value exceeding 
255 will be truncated accordingly. 

When normally using any of the 
GTIA modes, SETCOLOR 4, hue, lum 
is used to alter colours. Obviously, 
this is now no longer needed as all 
256 colours are readily available. 
However, by experimenting with 
SETCOLOR 4, hue, lum, filter effects 
can be generated (effectively giving 
an enormous colour palette). 

Finally, note that the routines re-
side in memory between locations 
$782B and $7ECO. When the routines 
have been set up, users with a disk 
drive could always enter DOS and 
save a binary file between these 
addresses, removing the need for 
lines 90 to 1190 by loading the bin-
ary file instead. 

210 DATA 4A03A9089D48032056E4A9578D0002A9798D0102AD300285CBAD310285CCA001A9F0910 
BA9F0800ED4A9008D13788D147860 
220 DATA 488A48AD6F02293F8D0C78AD0BD4C9OFDOF9AE2978ADOC788DOAD409C08DOAD48D1BDOA 
DOC7809408DOAD48D18DOADOC78CA 
230 DATA DOE78DOAD48D1BD068AA684060AD117830FAC95080F6AD127830F1C96080ED85CBA9008 
50005C82300060826C0060326CC06 
240 DATA CB26CCA5C885CDA5CC85CE06C1326CCO6C826CCA5CB1865CD85CBA5CC65CE85CCA5C8186 
7,5885C8A5CC655985CCAD11784AA8 

250 DATA 1301FA9F08D0D78A90F8DOE78A5C829F08D0F78A5C8290F0A0A0A0A8D1078402A7AA9OF8 
?0D78A9F08DOE78A5C829F04A4A4A 
260 DATA 4A8D0F78A5C8290F8D107881CB2D0D7BADOF788D0F7881CB2DOE780D0F7891C89818692 
8A8B1CB2D0D78AD10788D107881013 
270 DATA 2DOE780D107891C860A9008D2A788D1E78AD13788D1178AD14788D1278AD157838ED137 
8F0013B00D49FE186901A2FF3006A2 

280 DATA 001002A2018D17788E1B78AD167838ED1478FOOBBOOD49FF186901A2FF3006A2001002A 
2018D18768E1C78AD1878CD177890 
290 DATA 0E48AD17788D18786e8D1778EE2A78AD17780A8D1978AD18780A8D1A78AD1A7838ED177 
?8D1D7813003CE1E78AD17788D1F78 
300 DATA 209679AD1E783037D005AD1D78F030AD2A78F00EAD1178186D18788D1178100C300AAD1 
278186D1C788D1278A1D1D7838ED19 
310 DATA 788D1D78B003CE1E7810C630C4AD2A78F00EAD1278186D1C788D1278100C800AAD11781 
86D1B788D1178AD1D78186D1A788D 

320 DATA 1D789003EE1E78CE1F78109060AE08788D36788D2F7A8D497A6OAD127885CBA90085CCO 
:08230CO3C823,0060826CC06C826 

330 DATA CCA5C885CDA5CC85CE060826CCO6C826CCA5C131865CD85CBA5CC65CE85CCA5C81865588 
5CBA5CC635985CCAD11784AA8B019 

340 DATA B1C1129F08D0D7898186928A8B1C829F04A4A4A4A186D0D786081C13290F0A0A0A0A8D0D7 
893186928A881C13290E186D0D7860 
350 DATA 60AD117830FAC950130F6AD127830F1C960130EDAD11788DC17EAD12788D117FA9018D097 
820657B8D2678CE0978100160AE09 

360 DATA 78BDC17E8D11788D117F8D1278209679AD11788D2078EE1178AD1178C950100E20A87BC 
02678D00620E8794C297CAE1178CA 
370 DATA 8E2,_78AD20788D1178CE1178300E20A87BCD2678D00620E8794C4E7CAE1178E88E2178C 
E12783049A0027E8D117820657BAD 
380 DATA 11 78CD2178303820A878CD2678D02ACE1178AD1178CD2178300820A879CD2678F0E0AE0 
978AC117'C8989DC17EAD12789D11 
390 DATA 7FEF097840767CCE11784C767CEF1278EE1278AD1278C960F049AD22788D1178206578A 
01178002178:03820A87BCD2678D0 
400 DATA 2ACE1178AD1178CD2178300820657BCD2678FOEDAE0978AC1178C8989DC17EAD12789D1 
17FEE09784 0C7c.CE11784C007C4C 
410 DATA 087CA9008D01788D0378AD23788D0278A90138ED2378800578A900E9008D06780E05782 
E0678A0-078D00620387E4C417D20 

420 DATA 777EAD0278CD03783011FOOFAD0678300E0043AD0578D03E4CDD7-60A '05780A8D0778A 
D06782A8D0878AD02780A186D0778 

430 DATA 8D07789003EE0878AD077838E9018D07788003CE0878AD0878303BDO4EAD0778F034D04 
8AD05780A8D0778A006782A8D0878 

440 DATA AD01780A8D0478AD077818ED04788D07788003CE0878AD0878301FD054AD0778F018D04 
DEE0178AD01780A386D05788D0578 

450 DATA 9003EE06784 C337DEE0178CE0278AD01780A386D05788D05789003EE0678AD02780A8D0 
478AD057838E004788D057813003CE 
460 DATA 0678E60578D003EE06784C337DCE0278AD02780A8D0478AD057838ED0479 - D05788003c 
E0678F.E0578D003EE06784C337DAD 
470 DATA 2478186D01788D1178AD2578186D02788D1278209679AD257838ED02788r)1278209679A 
D247838ED01788D1178209679AD25 

480 DATA 78186002786D127820967960AD01780A8D1F78AD25784838ED02788D1278—D147868136 
D02788D1678AD247838ED01788D11 

490 DATA 78209679AD1F78E01AEE1178AD14788D1278209679AD16788D1278209679CE1F78DOE6i 

00000000000000000000000000000 
500 REM --- READ M/C DATA --- 
510 TRAP 620 
520 ? :? "INSTALLING GTIA+ GRAPHICS ROUTINES" 

530 DATA 0,1,2,3,4,5,6,7,8,9,0,%0,0,0,0,0,10,11,12,13,14,15 
540 DIM HEX(22),CODE$(100) 

550 RESTORE 530:FOR I=0 TO 22:READ J:HEX(I)=J:NEXT I 
560 CHRSM=0:ADDR=30763:RESTORE 160 

570 FOR I=1 TO 34:READ CODE$ 
580 FOR J=0 TO 49:BYTE-16.HEX(ASC(CODE$(2.J+1))-48)+HEX(ASC(CODE$(2.J+2))-48) 
590 CHKSM=CHKSM+BYTE: POKE ADDR+J,BYTE 
600 NEXT J:ADDR=ADDR+50:NEXT I 

610 IF CHKSM-177693 THEN 630 
620 ? :? "ERROR IN DATA STATEMENTS":STOP 

630 TRAP 65535 
640 REM -- ROUTINE LABELS --- 
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650 LET GRAPHICS=30778 
660 LET PLOT=30803 
670 LET DRAWT030827 
680 MODE=30863 
690 MOVE=30887 
700 LET LOCATE=30903 
710 FILL=30928 
720 CIRCLE=30946 
730 DISC=30974 
740 REM --- PARAMETER LABELS --- 
750 REM --- GRAPHICS OPTIONS --- 
760 FULLCLR=0:SPLITCLR=1 
770 FULLNOCLR=2:SPLITNOCLR=3 
780 REM -- MODE OPTIONS --- 
790 NORMAL=0:ANDMODE=1, 
800 ORMODE=2:X0R=3 
810 REM --- DEMO PROGRAM -- 
820 DIM T$(40) 
830 FOR DEM(>1. TO 7 

850 NEXT DEMO:GOTO 830 
860 T$="GTIA+ GRAPHICS":GOSUB 1540 
870 CALL=USR(GRAPHICS,FULLCLR) 
8E0 FOR X=0 TO 79 
890 COLOR X 
900 CALL=USR(MOVE,0,0) 
910 CALL=USR(DRAWTO,X,95) 
920 COLOR 80+X 
930 CALL=USR(MOVE,79,95). 
940 CALL=USR(DRAWT0,79-X,O) 
950 NEXT X:GOSUB1600:BETURN 
960 T$="CIRCLES":GOSUB 1540 
970 CALL=USR(GRAPHICS,FULLCLR) 
980 FOR X=0 TO 63 
990 COLOR 32+X 
1000 CALL=USR(CIRCLE,X,X,X) 
1010 NEXT X:GOSUB 1600:RETURN . 
1020 TS="DISCS":GOSUB 1540 
1030 CALL=USR(GRAPHICS,FULLCLR) 
1040 FOR X.--0 TO 5 
1050 COLOR 42+14.X 
1060 CALL=USR(DISC,39+4.-X,47,30-5.-X) 
1070 NEXT X:GOSUB 1600:RETURN 
1080 TS="AREA FILLS": GOSUB 1540 
1090 CALL=USR(GRAPHICS,FULLCLR) 
1100 COLOR 15 
1110 X=5:Y=8:SIZE=69 
1120 CALL=USR(MOVE,X,Y) • 1130 FOR I=1 TO 7 
1140 CALL=USR(DRAWTO,X,Y+SIZE) 
1150 CALL=USR(DRAWTO,X+SIZE,Y+SIZE) 
1160 CALL=USR(DRAWTO,X+SIZE,Y+5) 
1170 CALL=USR(DRAWTO,X+5,Y+5) 
1180 X=X+5:Y=Y+5:SIZE=SIZE-10:NEXT I 
1190 COLOR 136 
1200 CALL=USR(FILL,39,95) 
1210 COLOR 0 
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840 ON DEMO GOSUB 860,960,1020,1080,1250,1370,1500  

• 

1000 REM ********************************************************************st 
1001 REM * 	 * 
1002 REM * 	 SCREEN MOVER 	 * 
1003 REM * 	 4. 

REM * 	 A COMMODORE 64 BASIC UTILITY 
1005 REM * 	 * 
1006 REM 4. 	 <KEVIN RIORDAN 1986) 	 . * 
1007 REM 4. 	 * 
1008 REM *********************************************************************4. 
1009 
1010 REM 	THIS PROGRAM ADDS A COMMAND - 'PUTSCR . 	- TO BASIC IN ORDER TO ENABLE 
1011 REM 	YOU TO COPY INFORMATION III A FLASH FROM A OESIGNATED MEMORY AREA TO 
1012 REM 	THE DEFAULT TEXT SCREEN. 	ENTER LINES 2000-2053 	BELOW AND RUN THEM 
1013 REM 	WITHYOUR 	 •DISK DRIVE N7EVICE 8) ENGAGED; THEY WILL CREATE A MACHINE 
1014 REM 	CODE FILE CALLED *-PUTSCR' ON YOUR DISK, 	WHICH YOU MAY LOAD AT ANY 
1015 REM 	TIME WITH THE USUAL 	'5,1' EXTENSION. 
1016 
1017 REM 	THE 	'PUTSCR' 	COMMAND IS ENGAGED 	BY A 'SYS 828' STATEMENT 	IN YOUR 
1018 REM 	HOST PROGRAM. 	THIS STATEMENT CAN ALSO BE ENTERED IN DIRECT MODE IF 
1019 REM 	YOU WISH, 	HOWEVER:  B'EFORE YOU ISSUE THE 'PUTSCR' COMMAND, YOU MUST 
1020 REM 	FIPET 	DECLARE 	THE VARIABLE 	SC 	TO POINT TO THE FIRST BYTE OF THE 
1021 REM 	DATA BLOCK YOU WISH TO TRANSFER TO THE SCREEN. 
1022 	: 
1023 REM 	NOTE THAT 	THE VARIABLE SC MUST BE REAL <I.E. NOT AN INTEGER) AND IT 
1024 REM 	MUST BE DECLARED 	BEFORE 'FUTSCF.' 	IS USED. 	FAILURE TO LOWLY WITH 
1025 REM 	THIS SYNTAX WILL CRASH YOUR MACHINE. 
1026 	I.  
lop7 REN 	'.STC 	A. ss 	T,-.,T T,, 	7,-, .,, ICH 	IS Tg GT 	TRA.•:',ERRED 	IC 	1HE SCREEN IS 
1028 REM 	NOT 	ORDINARY 	ASCII 	INFORMATION 	BUT RATHER 	SHOULD BE ENCODED AS 
1029 REM 	SCREEN 'POKE' CODES 	(SEE THE APPENDICES 	TO THE 	C64 	PROGRAMMERS' 
1030 REM 	REFEFENCE 	SOIDE =OF 	THE APPROPFAATE 	TABLE OF CODES). 	SINCE THE 

H,  DATA TRANSFER A 	DOES MOT EMPLOY ANY PART OF 1031 REM 	ROUTINE TS A STPAIS 	 ND 
1032 REM 	THE COMmOOORE'S .s.INT HANDLERS, IT HAS 14j EFTECT ON THE POSITION OF 
1033 REM 	THE CURSOR. 
1024 	: 
1T15 REM 	LINES 	3000-3005 	2ELUM PROVIDE 	A SAMPLE PROGRAM 	TO ILLUSTRATE HOW 
103E REM 	THE ROUTINE CAN BE UTILISED. 	IF YOU RUN THIS SECTION, YOU WILL SEE 
1037 REM 	THE SCREEN! FILLED MTH THE CHARACTER '6' AFTER A SHORT HIATUS WHILE 
1038 REM 	THE APER 42152-56151 	IS BEING LIC ED 111TH THE TRANSFERABLE DATA. 
1039 	: 
2060 OPEN2,8,2,°-PUTSCR,P,M.  
2001 PRINT012,CHPSCSO)CH3, ' 
2002 FORP=229TC324 ,040:READH$ 
2003 FOR,.11=A=ASC<MIOrcH4,,,1)i-48 
2o64 0=1ee+A+7.,p ,:i.):NE,T:pplw+w2,cmksKo);:i4E::+ 
2005 7LOSE2:END 
2008 	: 
2007 DATSA9,40 	:REM 	LOA 11$40 	;INSTALL PUTSCR COMMAND 
2008 0A+As0,0,-.7,03,REm 	(TA $0306 
2009 DATAA9,0.2 	:PEN 	LDA 0201 
2010 DATA8D,09,01.:REM 	STA $0S0S 
2011 DATASO 	:REM 	RTS 
2012 	: 
2013 DATA50 ,15 ,54 :REM 	.6,T 	'PUTSCR' 	;COMMAND TEXT 
2014 DATA53 12.52:REM 
2015 	: 
2016 DATA20,73,00:REM 	!SR 5007S 	;FETE,: NEXT BASIC CHARACTER 
2017 DATAA0,05 	'REM 	..0' 	0505 	;COUNT FOR 6 CHARACTERS 
2018 DATAB1,TA 	:REM TEST 	_CA. <T7A),Y 	;TEST FOR PRESENCE OF PUTSCR IN 
2019 DATA22,47,07,,REM 	CHF $0347,Y 	;COMMAND LINE 
2020 OATAF0,06 	:FEm 	BEG TEST2 
2021 DATA20,79,00:REM 	JSR $0072 	;IF NCT FOUND, EXIT TO BASIC 
2022 DATA4C,27,A7:REM 	JMP $A7E7 
2023 DATA80 =11.11 TESTS DEY 
2024 DATAIO,F0 	 BPL TEST 	;IF THIS FAILS, WE'VE FOUND IT! 
2025 DATA20,FG,AS:REM 	:SF $A8F8 	;LET BASIC FIND NEXT STATEMENT 
2026 DATAA9,0e 	, RE,1 	L0,-% 4500 	:FO INT $FE,FC AT DEFAULT TEXT SCREEN 
2027 DATA85.F6 	:PEM 	:T: 	SFS 
2028 DATAAD,98,02:REM 	S,•-• 
2029 DATA85,FC 	,PEM 	

L 	50238 
STA $FC 

2030 DATAP9,57 	,FEM 	LDA 	'S' 	;MAKE A MOTE THAT THE VARIABLE WE'RE 
2031 DATA85,45 	, REM 	STA $45 	:LOOKING FOR IS CALLED 	'SC' 
2032 DATAA9,42 	:REM 	LOA 	C' 
2033 DATA85,46 	:REM 	STA $46 	 . 
2034 DATA20,ET .9O:REM 	JSR $80E7 	;FIND THE VARIABLE IN MEMORY 
2035 DATA20,A2,BB:REM 

	ISP. 
786A2 	:PASS ITS VALUE TO FP ACCUMULATOR 

2036 DATA20,F7,87:REM 	JSR $e7=7 	;INTEGER 0-65535 -> $14,15 
2029 DATAA2,03 	:REM 	LOX 0201 	;CCUNT FOR 768 BYTES 
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Screen Mover 
by Kevin Riordan 

This Commodore 64 utility uses a Basic 	from a designated 
loader 	program 	to 	instal 	a 	machine 	the default '64 
language language screen handler. It copies data 	are included in 

rreatern 

through 	hfficrthex 	6669 	softwath 
downloading service. It is accessed 
through ViathIpage.66637#. 

electronically  

- 

memory location onto 
screen. Full instructions 
the listing. 



FTC 
Goes With You 
Where You Are. 
IWe produce high quality IBM PC/XT/AT 
compatibles, main boards, and a whole range of 
add-on cards.) 

For the best choice, contact us now! 

FTC Portable AT 
• Intel 80286-8 CPU. 32K AMI Legal BIOS. 
' Socket for Optional 80287 Match Co-Processor. 
• 618110 MHZ by software and hardware switchable 
' 114MB Ram on board 1412561IMB DRAMI 
• 2 Floppy Drives (1.2MB or 3605131 

" Mono/Graph/Printer or Color/Graph/Printer. 
• 220W Power Supply. 

it 	 • 20MB or 40MB Hard disk can be fitted. 
• 9" Monitor Ambe or Paper Wite 

Resolution-Center 900V Lines 
• Operating System: MS-DOS' 3.1 
* Size: 62.5 x 62.5 x 34 cm 

MANUFACTURER & EXPORTER 

FLYING TRIUMPH CO., LTD. 
NO. 118, SEC. 6, CHUNG HSIAO E. RD., TAIPEI, TAIWAN, R.O.C. 
P.O. BOX 18-37 TAIPEI TEL: (02)7635318 (4 LINES) 
TELEX: 23795 FLYTR FAX: (02)7649590 

IBM PC/AT, PC/XT AND APPLE II ARE REGISTERED TRADEMARKS 

dBASE 
PROGRAMMING 
LOTUS 123 TURBO PASCAL 
ENABLE 	 ETC ... 

MULTI USER SYSTEMS 
INEXPENSIVE PC 

COMPATIBLE HARD- 
WARE AVAILABLE. 

Proware P/L 
DAVID YOUNGER 

(02) 371 9800 
WE PROVIDE A TOTAL SOLUTION 

MICRO-EDUCATIONAL P/L 
8/ 235 Darby St NEWCASTLE 2300 
Australia's largest computer mail-order company. 

FREE 
OUR LATEST LIBRARY DISK FOR YOUR 

APPLE, IBM, or MACINTOSH 
(Add $10 for Mac 3.5" disks) 

These disks contain the best in 
public domain software. 

Send 6 x 36c stamps for post. 

Ask for your FREE CATALOG 

Dear George, 
Please rush me a free library 

disk for my IBM/ APPLE/ MACINTOSH 
(Add $10 for Mac disks) 

Enclosed Please find 6 x 36c stamps. 

NAME: 	 

ADDRESS: 

P/CODE: 

Build a Better Computer 
With Seventeam Cases and SPS's 

• Top technical ability 
• Superior service 
' strong research and 

development 
• GUaranteed quality 

Products for 
IBM PC/AT, XT 
Compatibility 
• ST-135W (XT) 
• ST-150W (XT) 
• ST-180W (AT) 
• ST-200W (AT) 
• TV Game Switching 

Power Supplies 

ST-1500WD (XT.) 
ST-180WD (BABY AT) 

ST-8602 	
Cases for PC/XTs & Baby ATs 

Super mini size: 37 x 36 x 15 cm (L x W x H) 
• 8 expansion slots • Meet FCC requirements 

OEM is welcome. Please contact us for further details. 

Seventeam 
SEVENTEAM ELECTRONICS CO., LTD. 
P.O. Box 42-133, Taipei, Taiwan, R.O.C. 
10F, No. 1160, Chengteh Rd., Taipei, Taiwan, R.O.C. 
Telex: 29195 SEPTEAM Tel: (02)882-1110 

ST-150W (XT) 
ST-180VVL(BABY AT) 

ST-8601 
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2039 DATAP0,00 	:REM 	LO':" 0500 • 

2040 DATAB1,14 	:REM TFEP 	LDA 	($14 , ,Y :TRANSFER A B,TE 

• 2041 DATA91,6 	:REM 	STA (4$6),y 
• 

2042 DATACB 	. 	:REM 	INy ;NEXT BYTE 
2043 DATADO,F5 	:REM 	BNE TFER 

• 2044 DATAE6,15 	:REM 	ME $15 ;NEXT PAGE 
• 

2045 OATAE6,FC 	'REM 	INC $FC 
2046 DATACA 	:REM 	OEM ;ONE LESS PAGE 

0  2047 DATADO,F2 	:PEM 	21,.1E TFER • 

• 

2041 OPT,01 	1 ,,  
2049 DATA9I,FB 	:REM 	STA C$FB),y ' 

ITIJ 	7Riii4S. 	TEi,1 lit4G LB2 BYTES 

2050 DATPES 	:REM 	IN, 
2051 OPTACO.E8 	:PEI, 	Cr' 6$E2 

• 

• 2052 OATA90,RT 	:FEN 	ECC TFER2 
2052 DATA4C.AE,AT,REM- 	SNP SATRE :AND EXIT TO BASIC • 

2054 	: 

• 3000 REM 	DEMONSTRATION DPOGRAM 
300: 	IFA=OTHENA=1:L262"-PUTZLR.,0,1 • 
3002 2Y6022:F0F,=491527050151:POKEX,2 ,NEXT 

• 'OCT SE.49157:FUTSCP 	 , 
3204 GETAV:IFAs.n.THEN2004 • 

3005 END 
• PFA2,. 

• 

LASER PRINTING 
FROM ADELAIDE 

Now you can have 

FULL or MIXED Colour  
FROM YOUR MACINTOSH FILES 

FROM 30 cents per copy 

EAT YOUR HEART OUT 
EASTERN STATES 

Phone (08) 341-1619 
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We only use 10% of 
our mental potentials 

These are the words of Albert 
Einstein, the greatest physicist of 
recent times. 
L. Ron Hubbard's discoveries in the 
field of the mind prove today that 
Einstein was right. 
In his book DIANETICS: The 
Modern Science of Mental Health, 
L. Ron Hubbard takes one more 
gigantic step in this direction. He 
demonstrates how anyone can use 
his discoveries and rid himself of 
the barriers that have so far 
prevented him from using his 
mental potentials fully. 
More and more people including 
artists, M.D.s, managers and 
workers use DIANETICS. 
And the thousands of written 
reports on their successes are the 
best proof for the quality of this 
book. 
Order your own copy today! Mail 
the order form below to: 

DIANETICS INFORMATION 
CENTRE 

201 Castlereagh St 
SYDNEY, N.S.W. 2000 

108 Edward Street 
BRISBANE, OLD. 4000 

23 East Row, 
2nd 6 3rd Rooms 

CANBERRA, ACT 2601 

41 King Street, 
PERTH, W.A. 6000 

28 Waymouth Street 
ADELAIDE, S.A. 5000 
42-44 Russell Street 

MELBOURNE 
VIC.3000 

YESI Please send me my copy of 
DIANETICS: The Modern Science of Mental 
Health by L. Ron Hubbard. 

❑ Hardback $27.00 
❑ Paperback $7.00 

❑ Please debit my Bankcard 

❑ Cheque enclosed 
Account No. 496 

00 000 000000 
Valid from 	 to 	  
Signature 	  
Name 	  

Address 	  

1986 by N.E. Publications. All rights 
reserved. Dianetics and Hubbard are 
trademarks and service marks owned by 
Religious Technology Centre and used with its 
permission. 
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basic 'me PC/XT 
* MS DOS 3.1 
An operating system 
written by MicroSoft. 
DOS (Disk Operating 
System) is a collection 
of utility programs 
written as an interface 
between the computer 
and the operator. 

* 360KB FLOPPY 
Used as a storage device 
for programs, data, etc. 
360KB means a floppy 
diskette placed in the 
floppy drive unit can 
hold 360,000 characters 
of data. 

* IBM COMPATIBLE 
The machine "operates" 
very similarilly to an 
IBM PC or XT. Thus it 
is a compatible. Software 
written for IBM machines 
or hardware accessories 
will also run successfully. 

* 640K RAM 
Random Access Memory 
is used to hold the program 
being executed and the 
data being processed. 
640K (640,000 Bytes) 
is the maximum DOS 
addressable memory. 

In addition; 1 Serial, 
2 Parallel, 1 Games port & 
battery backed clock calendar. 

A II\\ 
	' 

\t  

A \ 

1 

....... 
basic urne 

20 PARKES STREET 
PARRAMATTA 2150 
TELEPHONE (02) 635 8877 
STORE BUSINESS HOURS: 
MON - FRI 9am - 5pm 
SATURDAY 9am -4pm 
CREDIT CARDS: 

I  SYSTEM INCLUDES 
PC/XT with 640K and including 	 RRP 
MS DOS 3.1V & 1 DIR FILE MANAGEMENT 	$1799.00 
HR31/200 COLOUR MONITOR 	 $ 750.00 
COLOUR GRAPHICS CARD 	 $ 165.00 
20MB HARD DISC INSTALLED 	 $1150.00 
KEYBOARD 	 $ 250.00 
1 SERIAL - 1 PARALLEL PORT 
TURBO/4.77 SWITCHABLE 
TOTAL 	 $4074.00 

SPECIAL PRICE (inc tax) 

 

$3399.00,  

  

CALL INTO OUR PARRAMATTA SHOWROOM 
AND MEET THE FRIENDLY STAFF WHO WILL 

BE ONLY TO PLEASED TO SHOW YOU A DIRECT 
COMPARISON BETWEEN THE BASIC TIME BT/XT 

AND THE IBM PC 

HILLS NATIONAL SERVICE AVAILABLE  

L 
CONFIGURATIONS 
NOW AVAILABLE!! 
XT - 20 - EGA 	$3845 
XT - 20 - COL 	$3399 
XT - 20 - MONO 	$2965 
XT - DF - EGA 	$3035 
XT - DF - COL 	$2565 
XT - DF - MONO 	$2155 
XT - SF - EGA 	$2735 

- SF - COL 	$2275 
- SF - MONO 	$1865 

MAIL ORDERS WELCOME 
PHONE FOR DETAILS   



Word Processing, Spreadsheets, Business Graphics, 
Database, Communications, Presentation.. 

Word Processing, Spreadsheets, Business Graphics, 
Database, Communications. 

Word Processing, Spreadsheets, Business Graphics, 
Database, Communications. 
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I am interested in an evaluation copy, please 
contact me. 

I want to buy Ability, please have my nearest 
PC dealer contact me. 

If you have a preferred PC dealer, please list: 

Name 	 

Title 	 

Company 

Address 	  

	P/ C 

Telephone 	  

 

Fax 	  

  

Cut Out And Mail Today 
Please tick the appropriate 

Please send me more information. 

TediFACIRrn CA' 
119 Ferrars St South Melboue,3205. 

Ability 
When all else is equal, it must be the price that counts. 

Ability $295 	 Framework $1295 	Symphony $1300 

We never understood why software 
packages cost as much as $1300. Which is 
why Migent created Ability. 

But there's much more than a stagger-
ing price advantage which separates 
Migent's Ability from its very expensive 
rivals. 

Six High Powered PC Productivity 
Tools In A Single Package 

Ability combines six high powered pro-
ductivity tools in a single package, yet it is 
extremely easy to use. 

Here's A Quick Run Down 
Of What You Get 

Three times the size of Symphony; power-
ful math and business functions; imports 
Lotus 1-2-3 files, even formulas where possible; 
easy link to graphics application; two-way cell 
linkage for iteration and sensitivity analysis; 
supports English cell names; and prints 
sideways for your larger models. 

Business Graphics 
Creates bar, stacked-bar, line and pie 

charts; updates automatically from linked 
spreadsheet or database files; prints even on 
daisy-wheel printer with no graphics card. 

Communications 
Menu-driven, far easier than Crosstalk; 

auto-dial, auto-answer with Migent Pocket 
Modem and 100% Hayes compatible mod-
ems; 110 to 9600 baud; VT100, VT52 emulat- 

Word processor 
Menu driven; provides what-you-see-is-

what-you-get formatting; can include live 
spreadsheets, database files and graphs; sup-
ports matrix, daisy-wheel and laser printers; 
includes mail merge for form letters from our 
database; and loads and creates Wordstar or 
ASCII files. 

Database 	• , 
Easier than pfs File; menu-driven,;ffirf.*:.  

orientated relational datzuase -.tc.kes up 
65,000 records with up to 32,000 fiel:Is 
record; requires nalrograrnirir:;7: 	".a! 

power to store, organise and retrieve data with 
ion; easy file and data exchange with other 
computers and services. 

Presentation 
Unique application that creates snapshots 

of any screen, then allows you to add text, 
symbols or music with a few keystrokes to 
create a "slide show" on your PC. 

Where To Get Your Hands 
On Ability 

To arrange your demo disk, evaluat-
ion copy or straight out purchase of Ability, 
simply fill in the coupon at the top of this 
page or call Tech Pacific on: 

Melbourne (03)690 9055 
Sydney (02)319 2622, 

Wellington (4) 73 6820 
1.4 


