
I 



ACTUAL SIZE 

YOU'RE LOOKING AT SECURE UNLIMITED MEMORY. 

This is the heart of IDEA's R10 10 megabyte removable hard disk. 
Put it in your PC and forget about running out of storage. Because 
the R10's disk is removable, when you fill one up you simply drop 
in another. Or use a separate disk for each of your projects, clients, 
years - whatever. And data security is absolute. Just take out your 
disks and lock them up. 

The R10 is also the perfect backup device. The convenience 
of a tape cartridge, with the access of a hard disk and the simplicity 
of a floppy. And sharing data is as easy as dropping in a disk. 

Of course if you do need to get at more than IOM all the 
time, we can help with our Diskit range of fixed hard disks. From 5 
to 120 megabytes, internal and external. Every one comes ready to 
install, complete with software (including our unique file backup 
ability). And every one has been rigourously tested on a PC before 
leaving the factory. 

IDEAssociates. We make the PC what it should be. 
When it comes to PC add-ons, we're the best in the business. 
Because that's all we do. It's made us a leader in the US. Internal  

and external disk and tape drives. Communications hardware and 
software. Memory boards. Graphic boards. Multifunction boards. 
All designed and built by us. All totally compatible. 

The crucial spec. Support. 
With every IDEA product you get our toll-free support hotline. So if 
you have a problem, just call one of our support engineers. Add our 
full twelve month warranty and our unique upgrade trade-in plan 
and you'll start getting the idea. 

Call us on (02) 387 5222 or toll-free 008 25 1247 for the 
name of your nearest dealer. 
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NEWS 

Erasable media breathes a 
fresh life into the optical 
market, which currently fea-
tures products that prevent 
users from writing over 
original data. Last year's 
world wide installed base of 
Write Once Read Mostly 
(WORM) disk drives —
3200 units — is an indica-
tion of the drives' limitations, 
according to Bob Gaskin, an 
analyst with Dataquest. 

Sony has been developing 
erasable media since 1983, 
when it announced an agree-
ment with KDD (Japan's in-
ternational telephone and 
telegraph company) to make 
a 12in magneto optical sys-
tem, which KDD now uses 
in its operations. 

Last year, Sony and three 

other companies — Alcatel 
Thomson Gigadisc, of 
France; Optical Storage In-
ternational, of Santa Clara, 
California; and Philips and 
Dupont Optical Co., of the 
Netherlands — announced 
agreement on the basic 
specifications for 5imin disk 
drives and media. 

Tandon 
removable hard 
disk 
After making a thunderous 
charge into the PC-com-
patibles market last year, 
Tandon has realigned its PC 
product line around a new 
removable hard-disk drive. 

The removable drive, 
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While we wait for its erasable optical disk, Sony is offering a 
CD-ROM for the IBM PC 

Storage is one of the fastest moving areas in the 
PC industry. Here, we present a round-up of the 

latest developments . . . 

Sony ends the 
long wait 

The long wait for an 
erasable optical disk drive 
may be over in October, 
when Sony ships sample 
units of its magneto optical 
disk drive systems. 

Sony will introduce a 51/4in 
magneto optical drive that 
stores 325Mbytes of data on 
each side of a removable 
cartridge, according to Dr 
Yoshio Aoki, director of tech-
nology at Sony's Advanced 
Technology Group. 

The company will ramp up 
to full production in early 
1988. 

The new drive is geared 
primarily toward the OEM 
market, but Sony is also 
courting end users, especial-
ly in the military and govern-
ment, Dr Aoki said. 

Pricing in American curren-
cy has not been set, but 
users can plan to pay nearly 
1 million yen for the drive 
(roughly, $10,000 at today's 
exchange rates). The remov-
able cartridges will cost 
about 30,000 yen ($300). 

According to Dr Aoki, 
erasable optical disk drives 
combine the capacity and 
reliability of laser optical sys-
tems with the flexibility of 
erasable magnetic media. 

The new drives will 
revolutionise optical storage, 
industry analysts said, allow-
ing users to store data and 
change it as they would with 
a hard disk. 

For instance, Sony's drive 
will allow users to store up 
to 650M bytes of data on 
the cartridge and update or 
change it. The removable 
cartridge could then be 
ported from drive to drive or 
locked in a safe for secure 
applications, Dr Aoki said. 

called the Personal Data 
Pac, came out last month. 
Tandon has incorporated 
the drive into a new AT com-
patible as well as an exter-
nal unit that connects to 
IBM PCs and compatibles. 
Tandon will use the Per-
sonal Data Pac to differen-
tiate its AT- compatible, the 
Targa, from a crowded pack 
of competitors. Furthermore, 
the company is betting it 
can sell the removable 
drives on the mass-storage 
market, while also licensing 
its technology to other 
manufacturers. 

However, industry experts 
said Tandon faces the for-
midable challenge of con-
vincing users that moving a 
hard disk from place to 
place is safe and productive. 
"My own impression is that 
it is a solution that will ap-
peal to a limited audience, 
namely those who have to 
move a large database from 
place to place," said Bob 
Katzive, vice president of 
Disk/Trend, a disk- drive con-
sulting firm. 

Tandon officials tout the 
Personal Data Pac as a 
method for users to port 
their applications and data 
from PC to PC. The firm 
also stresses the security ad-
vantages of the disk drives 
because they can be 
removed and locked up. 
And, some observers noted, 
the $US350 Personal Data 
Pac is a less expensive 
method of backing up data 
than copying data onto 
20Mbyte tape drives, which 
cost between $1200 and 
$3000. 

The Australian distributor 
of Tandon products, Adap-
tive Electronics, has not yet 
finalised pricing of the Data 
Pac but the following could 
be considered reasonable 
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estimates: The Personal 
Data Pac consists of a 
30Mbyte hard disk drive en-
cased in a hard plastic 
cartridge about the size of a 
thick paperback book. Tan-
don officials said the drive is 
mounted so that it can be 
dropped and still operate. 
The one kilogram drive 
should cost around $700 
and has an average access 
time of 40 milliseconds, the 
same as the fastest disk 
drive IBM sells for its AT. 

Tandon has also 
redesigned its small footprint 
AT-compatible Targa to con-
tain two receptacles for the 
removable hard drives. The 
PAC 286, which includes cir-
cuitry that allows applica-
tions supporting the 
Lotus/Intel/Microsoft Ex-
panded Memory Specifica-
tion to access memory 
above 640k bytes, will be 
shipped in May. 

To bring its removable 
drive to other PCs, Tandon 
also introduced the Ad-
PAC2, an external unit that 
holds two Personal Data 
Pacs. The Ad-PAC2 should 
around $1200. 

IBM debuts 
WORM optical 
drives 
IBM last month entered the 
optical storage arena with 
the introduction of two 
200Mbyte Write Once/Read 
Mostly (WORM) optical disk 
drives. 

The drives are among the 
computing 'options' IBM in-
troduced last month to en-
hance its new Personal Sys-
tem. They will be available 
shortly for $US2950, IBM 
said. While the unit has 
been announced in 
Australia, no price has yet 
been set. 

Aimed primarily at corpora-
tions with large databases 
and archiving needs, the 
drives are similar to existing 
optical storage products but 
provide only 200Mbytes of 
storage. Most WORM drives 
store 400Mbytes, while CD 
ROM disk drives store up to 
550Mbytes. 

However, over a gigabyte 

of storage can be achieved 
by configuring eight IBM 
WORM drives together, com-
pany officials noted. This 
configuration, known as 
daisy-chaining, is achieved 
by installing four adaptor 
boards in a computer and 
connecting two drives to 
each adaptor, an IBM 
spokesman said. That con-
figuration produces the maxi-
mum 1.6 gigabytes of on-
line storage. Despite that 
potential capacity, the drives 
are not suited to every 
user's needs, according to 
Jim Porter, a disk- drive 
analyst and publisher of 
Disk Trend Report. 

The specialised applica-
tions that IBM is addressing 
with its new drive — storage 
of large personnel files, tech-
nical manuals and audit in-
formation — do not 
resemble the usage patterns 
of most people, Mr Porter 
said. 

"The most popular PC 
function, word processing, is 
constantly subject to 
modification, something you 
can't do on a write-once 
disk," he said. 

However, users with 
specialised applications now 
have the option of moving 
into the budding field of opti-
cal storage with the con-
fidence inspired by IBM, he 
added. 

The 51/4in external drives, 
made by Matsushita of 
Japan, include IBM 
developed software that al-
lows users to access the 
200Mbytes as a single DOS 
volume, the way a hard disk 
would. The drives also fea-
ture a front loading cartridge 
for easy portability and 
storage. 

One model, the A01, is 
compatible with existing PCs 
and the new Personal Sys-
tem/2 Model 30. It will be 
available this quarter, an 
IBM spokesman said. The 
second model, called All, 
is designed for use with 
IBM's new Models 50, 60 
and 80, which are based on 
the 80286 and 80386 chip. 
It will ship, along with the 
other new computers, in the 
third quarter. 

IBM officials said an exter-
nal drive without an adaptor 
card, designed to provide 
extra storage through daisy-
chaining, will be available in 
the second quarter. 

An internal 51/4in optical 
drive, priced at $US2700 
and designed for the high 
end Models 60 and 80, will 
be available in the fourth 
quarter. 

Moving to 3.5in 
format 
IBM revealed four options 
last month designed to 
bridge the gap between 
51/4in floppy disk drives and 
the new 3.5in format of its 
new Personal System/2 
series of microcomputers. 

The first option is a $316, 
3.5in internal floppy drive 
that can be installed in five 
of IBM's PC XTs (models 
88, 89, 267, 278 and 286) 
and two of IBM's PC ATs 
(models 319 and 339). 

The second option is a 
$810, external 3.5in drive, 
also available for the IBM 
XT and AT models. 

The third device is IBM's 
$75 Data Migration Kit, 
which allows users of IBM 
PCs, XTs or ATs to transfer 
data to computers in the Per-
sonal System/2 line via 
serial connection. 

The kit requires a standard 
IBM printer cable to connect 
the two parallel ports in 
either machine. 

Finally, IBM next month 
will ship a $996, 51/4in exter-
nal disk drive that enables 
Personal System/2 
microcomputers to run data 
stored on 51/4in floppies. 

Lotus has already shipped 
a 3.5in version of Lotus Ex-
press and plans to release 
the reduced size version of 
1-2-3, Symphony and 
Freelance Plus this month. 
HAL, Lotus Manuscript and 
Metro will be available in the 
3.5in format by December, a 
Lotus spokesman said. 

Ashton-Tate will market 
3.5in versions of its major 
software programs in a 
'Premium Pack,' which will 
also include 51/4 inch ver-
sions of the programs, a 

company official said. 
With major software 

manufacturers backing the 
new format, the transition 
from 51/4in to 3.5in floppy 
drives will be gradual, but 
definite, according to in-
dustry analysts. 

The 3.5in format, first 
embraced by IBM in its PC 
Convertible, provides 
greater storage capacity 
than 51/4in disks, and is tech-
nically a better solution for 
data saving and portability. 

"At some point, IBM had to 
bite the technical bullet and 
jump to the 3.5in format," 
said Jim Stone, an analyst 
with Shearson Lehman 
Bros. "The intent for the 
whole package is to regain 
market share and maintain 
account control." 

51/4in disk 
offers 3.2Mbytes 
Maxell last month un-
wrapped a new 51/4in floppy 
disk that offers 3.2Mbytes of 
storage. 

Designated as MD2-ED, 
the new floppy disk 
responds to user demand 
for higher capacity media, 
according to Maxell officials. 

The disk, which is com-
patible with the new YD-801 
disk drive developed by Y-E 
Data of Tokyo, will become 
available later this year. 

The MD2-ED's price has 
not been set. 

Meanwhile, 3.5in floppy 
disk drives from Maxell and 
other companies are already 
proving a fierce competitor 
to the 51/4 inch disk, com-
pany officials said. 

Data transfer, using the 
MD2-ED disk and the Y-E 
Data Drive, is rated at 500k 
bits per second, Maxell offi-
cials said. 

After formatting, the disk 
can store 2.4Mbytes, a sig-
nificant increase over the 
320k capacity of standard 
51/4in disks. 

The new floppy disk uses 
magnetic particles applied to 
the disk surface at about 
one micron of thickness to 
increase the floppy's storage 
capacity. 

The disks will be available 
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SONY 

Now you can distribute this much 
information in a single envelope. 

If part of your business is storing and distributing large volumes of information — reference 
material, directories, parts information, library or government records, statistics, things like that— prepare 
to be astounded. By Sony CD-ROM. 

On a single Sony CD-ROM (Read Only Memory) compact disc you can now distribute 
unheard of amounts of information. 

In fact, 540 megabytes of information. Or the equivalent of about 200 volumes of reference 
material —all fully indexed. 

In a package so small you can send it through the post. 
But wait, that's not the astounding part. 

It's the speed with which you can access the specific 
information you require — in layperson's language, very, very fast. 

Sony CD-ROM. 
It's probably the most economical and effective way 

yet devised of distributing large amounts of information. 
Call Sony now and find out how it works. 

Business & Industrial Division: Sydney 887 6666 Melbourne 836 4011 Adelaide 212 2877 Brisbane 844 6554 Auckland 444 8888 
Perth 328 1988 Canberra 80 5576 Launceston 43 1034 

SB&I 38678 



Another product to consider while we wait for erasable optical disks — Siemans 700Mbyte 
MegaFile 

NEWS 

to users as soon as the Y-E 
Data drives make their way 
into this market. 

Verbatim's 
50Mbyte in a 
pocket 
A 3.5in erasable optical disk 
drive that enables users to 
walk away from their PCs 
with a 50Mbyte file tucked in-
side a pocket is off the draw-
ing boards and on the fac-
tory shelves at Verbatim. 

The drive, which was 
shown at Comdex/Fall last 
November, is scheduled for 
introduction by mid 1988, ac-
cording to Fred Geyer, 
general manager of Ver-
batim's Magneto Optic Drive 
and Media Division. 

The drive cartridge is 
about two and a half times 
the thickness of a floppy 
disk drive and will be able to 
store 50Mbytes to 
100Mbytes of data, accord-
ing to Mr Geyer. 

Users will be able to load 
and remove the drive 
cartridge as they would a 
floppy disk drive. 

Not only will the drive 
provide portability of large 
databases that are now 
stored on fixed disks, but it 
will rival tape as a primary 
means of backup, according 
to Mr Geyer. 

The ease with which the 
product dumps huge files 
onto a drive with a single 
DOS command will chal-
lenge even the most ad-
vanced tape backup units, 
according to Mr Geyer. 

Pricing for the unit has not 
been determined. However, 
said Mr Geyer, the drive will 
probably cost 50 per cent 
more than disk drives of the 
same capacity. 

The disks will be inexpen-
sive, priced at about $1 per 
megabyte. 

Verbatim began showing 
its new technology in 1985, 
and has since refined the 
product according to user 
response. 

"The drive currently has an 
access speed of 70 mil-
liseconds (ms), but that 
figure could accelerate to 
30ms by the time the drive 
is introduced next year," 
Geyer said. Recent figures 

quoted by Verbatim officials 
indicate that an 80Mbyte 
drive with an access speed 
of 30ms is a reasonable ex-
pectation. 

But even an 80Mbyte drive 
is not outstanding in the opti-
cal arena, where Write 
Once/Read Mostly (WORM) 
drives store 200M bytes per 
side and Compact Disk, 
Read Only Memory (CD 
ROM) drives hold 
550Mbytes. 

WORM and CD ROM 
drives, however, cannot be 
erased. 

"Kodak, of which Verbatim 
is a subsidiary, always plays 
conservatively when intro-
ducing a new technology," 
explained Ed Rothchild, 
publisher of Optical Memory 
News, an industry newsletter. 

Mr Rothchild also said the 
Verbatim product will spur 
development of other 
erasable optical drives with 
higher capacities. 

Competitors in the optical 
drive market are looking for-
ward to the Verbatim entry 
with interest. 

"[The new drive] will 
broaden the market for all of 

us," said a competitor who 
asked not to be identified. 
"Regardless of the capacity 
of this drive, they've done 
their job by getting erasable 
[drives] onto the desktop," 
he said. 

Rodime says 
firms violate its 
3.5in patents 
In a move greeted with scep-
ticism in the disk drive in-
dustry, Rodime plc. has 
gone to court claiming it has 
the sole patent on 3.5in 
hard disk drives. 

In suits filed against Mini-
scribe Corp, and Conner 
Peripherals Inc., of San 
Jose, California, Scotland-
based Rodime claims both 
firms violate patents it holds 
on the technology for the 
3.5in Winchester disk drive. 

Rodime's patent claims are 
based on the fact that it was 
the first, in 1983, to make a 
3.5in disk drive. It seeks un-
specified royalties and lost 
profits, and an injunction 
against the sale of drives 
that infringe on the patents 
that the manufacturer has 
not licensed. 

Besides the suits, neither 
of which has yet come to 
trial, Rodime has contacted 
approximately 20 disk drive 
firms asking them to enter 
such licensing agreements. 

Several competitors and in-
dustry observers said it ap-
pears Rodime is trying to 
patent the 3.5in 'form fac-
tor,' or size, rather than any 
new technology. 

"Form factor patents are 
tough," said Carter 
O'Brien, marketing director 
for rival drive maker 
Seagate Technology. "If 
that were true, the 
Japanese wouldn't let 
Americans build small cars." 

US District Court Judge 
John Kane in Denver has or-
dered both Rodime and Mini-
scribe to explore a pretrial 
settlement, but to date only 
preliminary discussions have 
been held, according to a 
Rodime attorney. 

END 
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Capacity 
+Performance 
+Quality 

MegaFile 

Technological Leadership for OEM-Professionals... 
Description 
Siemens, an innovator and world 
leader in advanced data 
communications technology, 
has developed a new series of 
514-inch Winchester Disk Drives 
for the OEM market. 
The new MegaFile' series offers 
a wide range of design and 
performance features designed to 
meet escalating demands for high 
capacity, high resolution data 
storage and transfer from a highly 
compact hard disk drive. 
Ideal for inclusion in today's 
"slimmed-down" designs, every 
model of the MegaFile' series 
combines the benefits of high 
throughput performance with 
extremely short access times in  

a compact drive, that's protected 
from internal shock and vibration. 
Over a decade of experience in 
the design, development, and 
production of hard disk drives with 
capacities of up to 500 Megabytes 
per spindle is your assurance of 
quality, performance and high 
reliability. 

Key Features 
• Capacity 310 (Mb) unformatted 
• High drive and data integrity 
• High MTBF 
• High resolution media and thin 

film heads 
• Rotary voice coil actuator 
• Integrated motor design 
• Monocoque design 
• Low power supply facilities 

• Dedicated servo surface plus 
embedded servo 

• Internal shock and vibration 
protection. 

r-c7•77:11 
Division of Systems Reliability (Aust) Pty. Ltd. 
224-226 Normanby Road 

	
154 Ashley Street 

South Melbourne, Vic. 3205 
	

Underdale, S.A. 5032 
Tel: (03) 646 3666 
	

Tel: (08) 234 0144 
Fax: 646 5250 Telex: M34318 Fax: 234 0173 
Unit 8/142 James Ruse Drive 

	9 Harvton Street 
Rosehill NSW 2142 
	

Stafford, Old. 4053 
Telex: AA17697 
	

Tel: (07) 356 9711 
Tel: (02) 891 1444 
	

Fax (07)356 3879 
Fax: (02) 891 1570 

SIEMENS 
MegaFile'"' is a registered trademark of Siemens AG 



FASTEST 

SPECIES 
Announcing. 
the WrenTM  II Half-Height 
and Wren III 51/4" drives. 
Two high performance, high capacity 
drives that represent not only the fastest 
of their species, but the best engineered, 
best designed drives in the world. 

The Wren II Half-Height has 51 MB 
of unformatted storage, (40 MB formatted), 
with a typical seek time of 28 ms. The 
fastest in its category. 

The Wren III is the fastest high 
capacity unit available anywhere. It stores 
up to 182 MB with a typical seek time 
of 16.4 ms. 

Both have 20,000-hour MTBF and 
require no preventative maintenance. 
And both are covered by the best sup-
port services in the industry. 

The Wren family offers a variety of 
industry standard interfaces, including 
ST506 on the Wren II Half-Height. The 
Wren III offers ESDI and SCSI. 

No one in the world has sold more 
51/4" high performance, high capacity 
drives than Control Data. A sure sign of 
satisfied customers. 

Datron 
79-81 Regent Street, 
Redfern NSW 2016 
Ph (02) 698 8211, 699 4824 
Telex AA74942 
Fax 698 4043 

@Es CONTROL DATA 
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Berioulli Box 
Diskit-2 

lan Davies presents an in-depth assessment of the two leading removable 
hard disk systems. But firstly, who'd want a removable hard disk system 

anyhow? Read on . . . 

The state of magnetic media is pretty 
much as it has been for the last ten 
years. On the one hand, we have low 
capacity, low speed floppies with the 
advantage of massive offline storage, 
transportability and backup suitability. 
On the other hand, we have hard disks 
with their rapid access speed, 
high capacity and dangerous 
fragility which are often used 
as a basket into which one 
may put all of one's eggs. 

Each technology has its own 
advantages 	and 	disad- 
vantages, and in many ways 
complement each other well. 
Yet hard disks remain unac-
ceptably sensitive to shock 
and floppies provide a simply 
inadequate means of backup. 
Streaming tape devices are 
employed by many users as a 
suitable backup mechanism, 
as they provide high capacity, 
reasonable 	speed 	and 
removability. However, a 
streaming tape is rather ex-
pensive given its inability to 
be used as anything other than a back-
up device. 

However, several manufacturers have 
attempted to combine the best at-
tributes of both floppies and 
winchesters by creating removable 
hard disks. These provide high 
capacity, relatively high speed, 
removability for infinite offline storage 
and a high degree of transportability. 

Although removable hard disks are 
far from new, the two units examined 
here both provide dual drives, thereby 
solving backup problems. 

By utilising two drive mechanisms, 
the user is presented with a consistent 

and regular environment. The drives 
function as dual disks during every day 
use, but one can be backed up onto a 
blank disk placed in the other drive. 
Moreover, the backup is not on a physi-
cally and conceptually different media, 
but is exactly the same as the original. 

Indeed, there is little need for a restore 
facility, as restoration could be as 
simple as ejecting the corrupted 
master and inserting the backup. In 
real life, of course, normally only por-
tions of a disk become corrupt, and so 
partial restores are still desirable. 

Additionally, since both the master 
and backup devices are normal DOS 
disk volumes, backups can be done 
using normal MS-DOS commands —
further simplifying the user interface. 
This has to be good news for anyone 
who has battled with the DOS BACK-
UP and RESTORE commands, par-
ticularly across different versions or 

OEM implementations of DOS where 
the backup volumes may be numbered 
in incompatible manners, or where one 
needs to RESTORE into a different 
subdirectory. Although not really neces-
sary, both of the products reviewed 
here provide their own backup and re-

store utilities. 
Backups are a subject most 

users find difficult to approach 
with any degree of excitement, 
yet should be the most impor-
tant part of computer usage. 
Many users do not realise that 
disks can, and do, become cor-
rupt at any time. Usually the 
likelihood of a corruption in-
creases with the time since the 
last backup (and of course the 
importance of the data, and dif-
ficulty in recreation). Sadly, 
however, many users do not 
fully appreciate the importance 
until they really need it. Then, 
of course, it is too late. 
Everyone is guilty of insuffi-

cient backups, but the main 
cause of the problem is the 

lack of a suitable media. Users for 
whom the prospect of a 50 floppy back-
up makes it a monthly event might find 
themselves performing daily backups if 
the process could be shortened to five 
or ten minutes of unattended operation. 

But removable hard disks offer more 
than just the advantages of painless 
backups. Many PC applications are be-
coming increasingly security critical, 
and busy executives find it far more in-
teresting to worry about industrial 
espionage than lightning bolts. 

Several security packages exist for 
PCs, and some machines come with 
password protection built into the BIOS 
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ROM. Most password protection 
schemes are like household locks —
they keep out the honest people and 
make the owner feel better, but offer 
no real protection against the deter-
mined professional. Some systems are 
so trivial that they can be bypassed by 
booting from a floppy. Others might re-
quire a little hardware knowledge. Of 
course, anything can be broken. Even 
the highly regarded DES system can 
be beaten using powerful supercom-
puters. 
Then there is the other type of 

security risk. While many people might 
like to copy your data in an undetected 
fashion, several will make do with steal-
ing the entire machine — crypto board 
and all. Again, desk locks and PC 
bonders are available to reduce the 
risks. 

Finally, there is the security risk few 
users think about. The disgruntled 
employee or trespassing competitor 
may not have the skill to break the 
security, nor the support to remove the 
entire machine, but they almost certain-
ly have the time and ability to put an 
axe through the machine, or pour a 
glass of beer through the disk drive. 
The story comes to mind of the Mel-
bourne ATM (Automatic Teller) which 
was protected up to the hilt by PIN 
codes, encrypted data lines, withdrawal 
limits and all sorts of high-tech 
goodies. The ATM had its security com-
promised by a man with a forklift truck 
who simply scooped the thing out of 
the front of the bank and made off with 
it. Probably not a contingency planned 
for by the computer security consult-
ants. 
It comes down to the fact that the 

best type of security is physical 
security. If the data is really important, 
put it under lock and key in a safe. No 
spotty 15 year old with a Cray XM-P 
will be able to touch it, and everybody 
else probably won't even expect it to 
be there. 

Thus removable hard disks also offer 
extremely good security at very low in-
convenience. 
The two units reviewed here both 

provide dual removable disks mounted 
in an external casing. They both offer 
all of the advantages inherent in the 
concept. Yet they remain quite different 
products, even based upon different 
technology and with very different at-
tractions to prospective purchasers. 

  

smaller than a normal floppy disk but 
about a centimeter thick. The unit itself 
is a slim 56 x 330 x 386 mm, designed 
to sit under the monitor and shaded an 
inconspicuous IBM grey. The Diskit-2 
provides 10Mbytes of half height ac-
commodation in each drive, and 
weighs in at a reasonable 8kg. 
The cartridges are 107 x 107 x 12 

mm and weigh a paltry 140g. This 
makes them easy carrying either 
thrown into a briefcase or slipped into 
a large pocket. The cartridge case is of 
plastic construction with a large metal 
hub, and features a surface protector 
similar to those used on the new 3.5in 
format. The protector slides back 
automatically upon insertion and closes 
upon removal. The slide can also be 
retracted manually to expose the metal- 

rior performance on faster machines. A 
total of 10.6Mbytes of storage is dis- 
tributed across 610 cylinders, ac-
cessed by a predictable two read/write 
heads. Effectively, the cartridge is a 
normal hard disk platter housed in a 
plastic casing. 
The Diskit-2 unit itself features a 

power switch and power indicator LED 
on the front panel accompanied by the 
dual disk slots. Each slot has what ap-
pears to be a three colour LED used to 
indicate ready, access and error. A but-
ton on the slot releases an access flap 
which must then be dragged back to 
90 degrees using an alarming amount 
of force. The amount of force required 
is probably perceived rather than ac-
tual, as one simply expects such a deli-
cate mechanism to be handled with ex-
treme care and much gentle sliding of 
well oiled components. The fact that 
the access flap needs some gentle per-
suasion is probably an indication that 
the unit can withstand reasonable treat-
ment. 

Pressing the release button while the 
drive is in use causes the LED to flash 
red while the drive spins down. Once 
the LED stops flashing, the cartridge 
can be safely removed. 

The rear of the unit features only a 
power socket and female port for con-
nection to the interface board. A fan is 
mounted on the underside of the case. 
The case is ruggedly constructed from 
quite thick steel which could, at least, 
make the axe slip on the first blow and 
subject some damage upon its wielder. 
The case is only as high as the two 
drive mechanisms, which are SyQuest 
manufactured in the US. Behind the 
drives is some interface circuitry, an 
adequate power supply and the cooling 
fan. 

The drives are of the stepper variety, 
which is pretty much as one would ex-
pect. Clearly this means that the perfor-
mance attained by removable hard 
disk systems will not be as great as 
fixed voice coil devices mounted in 
most good '286 and '386-based PCs. 
However, it could validly be argued 
that many AT users do not really need 
the additional disk speed, and that a 
disk cache could match the perfor-
mance with that of a voice coil disk. Of 
course, the idea of a removable hard 
disk running with a disk cache is fas-
cinating. What happens if a whole 
bunch of writes are sitting in the cache 
when the user changes disks? Presto 
— two corrupt disks for the price of 
one! 

This is not to say that caching is im-
possible with removable disks, just that 
a certain amount of care should be ex- 

   

`What happens if a 
whole bunch of writes 
are sitting in the cache 
when the user changes 

disks? Presto — two 
corrupt disks for the 

price of one!' 

 

   

lic gold of the disk surface. Manual 
retraction is far from recommended, as 
ones fingers tend to slip as the cover 
shifts with a jerk and would easily 
result in a fingerprinted disk surface. 

A read/write protect tag is located on 
the opposite end of the cartridge. Most 
removable hard disk systems feature 
write protect tags to guard against ac-
cidental damage to an important back-
up. The tag takes the form of a small 
clip with must be removed to enable 
write operations. The tag is easily 
clipped to the disk, but takes a small 
amount of persuasion to remove. 
The most disconcerting aspect of 

these cartridges is that they rattle 
when shaken. The platter and hub 
have sufficient play to move in five 
degrees of freedom in addition to the 
normal one of rotation. Sometimes the 
very edge of the surface comes into 
contact with the cartridge casing. It's 
disconcerting, but it should not be a 
concern, however, as the outermost 
edge of the platter is not used for data 
recording purposes. 

Each cartridge contains a single plat-
ter soft sectored disk holding 741 
tracks per inch. The sector interleave 
factor is set at 1, which means that the 
device is probably going to give supe- 

 

IDEAssociates Diskit-2 

   

 

The Diskit-2 employs normal rigid disk 
platters in a removable cartridge a little 
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A 7hUgrass tape backupswaent sits in afloppyslot 
inside your 11454105 compatible personal coot 
pater, or nut tithe way on the ouide.for.it ledge 
next to the monitor. Each unit fits your nerds as 
neatly as ajar your PCs: You can 0100St from 211 
40 or 60 megabytes of storage. (71illgrass gocs 
beyond backup. serving as a readilyatvessibk 
archival storage swton.)Allwork is safelybached 
up amus a 211 40 or 60 Mb data cartridge. Plus. 
with the 71dIgrass unimmfrea automatic backup 
StittIVIV installed. you can frnget about backing 
up ( 	y operators forget anyway!). Only 
Wallowa MOONes continuous protection of your 
vital business records. And wintinuomi peace 
of mind. 

TALLGRASS 
can save everything. 
Including your business. 

ONSIDER THE mind-numbing pressure it takes to build a suceousful business base. 
Critical customer and client files, account numbers, PINs. Information that's the 
lifeblood of your business. Entrusted to you. Now consider the pressure it takes 
to demolish months of hard work: A finger on the wrong key (or a dreaded power 

surge) and, presto, data's vanished. Forever. And that's just one of countless ways that priceless 
business data can be erased or lost. Yet many businesses couldn't care less about backing 
up...until the inevitable data disaster occurs. A common scenario: A power surge is followed by 
a system crash which is followed by a surge of interest in tape backup. And a sure sale. But this 
isn't how Tallgrass"" dealer representatives like selling tape backup. Even Tallgrass tape backup 
can't retrieve records that weren't backed up in the first place. Tallgrass would rather save you 
all that angst, and a small fortune in the process, by saving all your vital business data with a 
failsafe tape backup system. 

▪ 71111grass isfar-and-away the world's most popular tape backup. Tallgrass is the world's 
Number One choice for MS-DOS'" compatible personal computers. Organisations serious 

Oops! 3 months of vital 
business records lost 

in 3 milliseconds. 
about backing up specify Tallgrass. In Australia, thousands of units are installed in major banks, 
insurance companies, and other organisations where data is wealth. One reason for the 
unparalleled popularity of Tallgrass is its unparalleled reliability. Reliability that goes beyond 
the hardware itself: Tallgrass efficiently formats all tapes prior to use, blocking out any 
inherent flaws. A dedicated tape controller maximizes the reliability of cartridge tape. Others 
omit this feature. But with Tallgrass there are (as the name implies) no short-cuts. Tallgrass 
reliability is further enhanced through powerful and unparalleled error-correction. There's 
more that's unique about Tallgrass tape backup: 

▪ Only Thllgrass removes the risk of human forge&Iness because only 71dIgrass backs 
up automatically Tallgrass comes complete with Backtrack'" software. It's free. And itfrees 
you of a major worry: operators who, being human, forget to backup (or postpone it). Once 
installed, Backtrack starts automatically each time the computer's turned on. It then wakes up 
every few minutes and searches the hard disk, automatically backing up PC Week (USA) wrote 
that "Backtrack will seem too good to be true. You start to wonder when you'll find its flaw. 
There isn't one" Backtrack is just one part of the total backup solution. Tallgrass also includes 
the XTREE"' file management system, interface cards, cables and tape cartridge. Others don't. 
And Tallgrass gives you a 12 months total warranty. Others don't. 

▪ Beware budget tape backup: There are any number of computer retailers (none of them 
listed below) who will try to sell you budget backup But relying on budget backup is like 
relying on a budget parachute. Who needs to replace 
one anxiety with another? The whole reason for 
computer backup systems is safety. The safe decision 
is therefore the right decision. Tallgrass is the safe 
decision, because Tallgrass is the world leader in tape 
backup Plug into one of the dealers below. Otherwise 
you could be sold anything. 

71tllgrass sales consultants. A cut above the rest. 
IN BRISBANE. Geoff Krebs :a AC1Computer Services. 369 5877. Greg Weide 
or Greg ThgAer at Computerland Brisbane, 221 9777. Diadem call Noel 
Welstead at CRETA, 352 5788. IN SYDNEY.. John Kelly at ACI Computer 
Services, 233 7644. Cliff Ferris or Deborah Wing..., at Alllier011. 9290400. 
Andres Wallace or Diana Stevens at Computations, 279883. Nick Carr or 
Stephen Asprey at Futon: lbchnologies, 2614211.11bilip Trevennst at Solutions 
Plus, 925 0244. Gordon Bartlett at STC. 925 7272. Mike Wells at The 
Computer (:roup, 736 3211. Darryl Millar or I luibert Straus at Unicomp 
Business Automation, 745 4311.01:trio:TIM or Craig Bishop at Computerland 
Bankstown, 7095366. Marilyn Ryan at I lisoft, 267 9944. Ilealers call Ian 
Fredriekson at Cli.PA, 848 8533. IN MELBOURNFs Adrian Earl at ACI 
Computer Services, 62 7781. Paul Mundt). or Osage Rooms at Computerhmd 
Melbourne. 6700555. Steve Pate or Peter Twist at Commands..., 6700755. 
Wayne Morris or Steve RUM at Ilisoft, 529 2333. Ti,,, Marshall mina Converse 
at Norfolk Data, 6905288. Greg Brown or Richard Knehans at Sleet.. 
6901333. Dealers call 1.aurie Carmichael nt C&PA, 544 3444. 
IN CANBERRA. Peter Thylor at ACI Computer Services.47 0988. Mark Jurisie 
at Alliier011. 6113125.1)0.g Anderson at ComputerLand, N2 2911. Pat Kelly at 
SIG, 95 1600. Dealers call Andrew Neville at Clid'A, 80 4041. IN ADEI.AIDEt 
Tim O'Daly at ACI Computer Services, 268 1933. John Queale nt Amicron, 
332 0655.Niek Bowen at 116.41,332 1688. Mutters call Glenn Gooper at (261'A. 
464062. IN PERTIlt Trevor Caldwell at ACI Computer Services, 322 2730. 
IN HOBART. Roy Folgitte at Slechs,34 6477. Dealers call Laurie Canniehael at 
C&PA, (03) 544 3444. For Olivetti Distributors Australiawide call (118 022 018 

For your nearest Tallgrass lbehnologies dealer call Sydney 712 2010 or Melbourne 820 0100. 
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ercised. Even mere applica-
tion software is not above in- 
troducing 	complications. 
There was a PC user very ex-
perienced in the use of a par-
ticular database system, who 
purchased a single removable 
hard disk to complement his 
fixed disk, and corrupted both 
this year's and last year's 
database in one hit. The 
database system performed 
disk optimisation and did not 
fully close files until it really 
had to. The user was access-
ing a database on the remov-
able volume and switched to 
the corresponding database 
for last year, stored on 
another volume. Unknown to 
him, the first database was 
not fully closed and the ap-
plication software did not ap- 
preciate that the disk had been 
switched. When the file was eventually 
fully closed, it clobbered vital control 
blocks in one database with the control 
blocks from the other. Needless to say, 
the first database had not had its con-
trol blocks written, and so was also cor-
rupted. And also needless to say, the 
user was far from impressed and soon 
developed the safe habit of exiting to 
DOS before switching disks. Of course, 
exactly the same situation could have 
occurred with a floppy. 

The controller board plugs into any 8-
bit PC slot and is full length. It features 
a couple of 40 pin VLSI chips, but 
none of the (what do you call them?) V-
VLSI packages — the big square 
chunky ones with masses of pins and 
a small universe inside. The SSI and 
MSI component count is quite 
high: 45 chips to be exact. 
There is nothing wrong with 
this, it's just becoming more 
unusual to see. The board is 
well engineered with no late 
revisions or telltale 'yellow' 
wire. A single socket on the 
mounting bracket leads to the 
disk unit. A jumper selects be-
tween configuration as first or 
second disk drive. A BIOS 
ROM is provided to allow boot-
ing directly from the hard disk. 

The Diskit-2 provides optional 
DES data encryption imple-
mented in hardware. This is a 
handy feature and guards 
against some burly safe-crack-
er blowing his way into your 
stash and making off with the 
data. An eight character 
password is chosen when the 
disk is first formatted and must 

supercomputers more than 
capable of breaking DES 
encryption on a daily basis. It 
remains 	good 	protection 
against the dedicated hacker 
with a couple of months to 
spare. 

Installation is a breeze. The 
board is inserted, the drive unit 
placed below the monitor, and 
the two plugged together. Instal-
lation instructions come in the 
form of a single sheet fold out 
with lots of pictures and hardly 
more than a few words in each 
frame. It couldn't be easier and 
is not in the least daunting. The 
only thing missing in the whole 
installation was a power cord, 
but being a review machine, it 
had probably been thieved by 
some other reviewer from some 
other magazine to use in some 

other kettle. 
An installation program is then run 

from a floppy disk provided to format 
the drives and install the operating sys-
tem. The program asks you to insert 
your normal DOS disk and copies the 
relevant hidden and system files onto 
the cartridge, even allowing for OEM 
file naming variations. The installation 
software verifies the system configura-
tion and connections to ensure all is 
well, and deals with other bootable 
drives and controllers, if any. Although 
it is possible to make a cartridge 
bootable, this was met with little suc-
cess. The POST (power-on self-test) 
routines managed to find the optional 
disk BIOS ROM, but the cartridge was 
always found not ready. Possibly this 
was caused by some subtle problem 

with the Olivetti M24, or a good 
old user error. It proved no 
great problem, however, as the 
install program happily created 
a boot floppy which contained 
the 	 necessary 
AUTOEXEC.BAT, 	CON- 
FIG.SYS and associated drivers. 
The boot sequence was ex-

cruciatingly slow, but this was 
probably caused by the drives 
coming up not ready. Even on 
a warm boot, the POST took at 
least 90 seconds to pass 
through the drive check. Un-
doubtedly this process would 
be significantly faster from a 
bootable cartridge. 

The documentation is good. 
It's a ring bound loose leaf af-
fair without the ring binder. It is 
clear, readable and goes into 
adequate (possibly slightly ex-
cessive) detail on every step of 

be supplied for all subsequent use. 
The DES standard was developed by 
IBM around a decade ago and is now 
widely used in commercial data encryp-
tion. The data is encrypted in 64byte 
chunks, with the key for each chunk 
being derived from the previous one. 
No record of the password is kept on 
the disk or in memory. It sounds good, 
and it is. Indeed, when it was first 
developed, DES was considered com-
pletely secure since, although theoreti-
cally breakable, it was considered that 
any foreseeable amount of computing 
power would require so many years to 
break the code that the information 
would be worthless when finally 
decrypted. Of course, since then 
developments have moved on and al-
most every major security agency runs 

The Diskit-2 will sit neatly between the main system box and 
the monitor 

Bernouilli's Box . . .huge compared to the tidy offering from 
IDEAssociates 

iii 
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ERFECTIO 
IN MANY FORM 

At Nashua, we believe there 
should be only one standard in 
diskette manufacture. Perfection. 
That's the standard we work to. 

Every diskette is manufactured 
100% error free, because at each 
stage of production our diskettes 
are "statistically control" checked, 
to make sure the quality is "built 
in; every step of the way. 

Additionally, Nashua 
guarantees each diskette for life. 

That's the kind of quality, 
consistency and guarantee you 
have to insist on in today's 
demanding computer world. 
PERFECTION.THE ONLY 
STANDARD WE WORK TO. 
PRODUCT OF AUSTRALIA. 

J :  Nashua Discs Direct Sales Centres. 
New South Wales:48 Frenchs Road, Willoughby 2068. Phone: (02)958 2044. Australian Capital Territory: 71 Constitution Avenue, 
Campbell 2601. Phone: (062)470511. Victoria: 523 Victoria Street., Abbotsford 3067 Phone: (03)4280501. Queensland: 1 Mayneview 
Street, Milton 4064. Phone: (07)3694244. South Australia: 31 The Parade, Norwood 5067 Phone: (08)42 0021. Western Australia: 
131 Summers Street, East Perth 6000. Phone: (09) 328 1888. Tasmania: 209 Murray Street, Hobart 7000. Phone: (002)234377. 
Northern Tbrritory: 8 Gardiner Street, Darwin 5790. Phone: (089)816204. New Zealand: Auckland. Phone: 392454. Papua New 

Guinea: Phone: 25 6766. Fiji: Phone: 25195. 	 457 v. 
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the process. But it lacks a set of techni-
cal specifications. 
A utility supplied on the floppy 

provides an alternative to FDISK for 
volume partitioning and activation. An 
ICOPY utility provides an image copy 
function from one drive to another, 
probably the easiest means of perform-
ing a total backup and with the most 
satisfactory result. IBACKUP and !RES-
TORE utilities are provided to perform 
multi-volume backups from non-remov-
able media to one or more cartridges. 
These would seem best avoided, if pos-
sible, as they incur the same inherent 
problems as the DOS BACKUP and 
RESTORE commands. It seems far 
preferable to use a normal DOS COPY 
command if at all possible, thereby 
having a fully functional backup rather 
than some static image which must 
first be restored to be of any use. 

The general purpose utility program 
also provides functions for drive test-
ing, hard formatting, DOS formatting 
and a handy bad sector function which 
will mark bad sectors as unusable. 
This is a great improvement over nor-
mal DOS, which is only able to handle 
bad sectors at format time. Any bad 
sectors found after the disk has been 
formatted cannot be marked as bad 
without first offloading all the data, 
reformatting and reloading. The utility 
even asks what to do if a bad sector, 
which is currently owned by a file, is 
found. All utilities may be run in either 
menu or command line mode for user 
or batch file operation. 

Bernoulli Box 
The Bernoulli Box is also a twin remov-
able system, available in a variety of 
sizes down to dual 10Mbyte drives. 
The model provided for review sup-
plied 20Mbytes of space on each 
cartridge. 

Whereas the Diskit-2 is small, slim 
and discrete, the Bernoulli could easily 
be described as a brute. It comes tuck-
ed inside a huge packing case which 
could easily hold an AT compatible 
complete with user, family and dog. 

Opening the pack is a voyage of dis-
covery. Anyone expecting to find an 
elegant, petite disk drive reclining amid 
masses of packing foam is going to be 
sadly disappointed. It's a thumper, 
about the size of a small PC, perhaps 
a little smaller. It's size is almost in-
timidating, as though it's daring you to 
drop it. The aura is well deserved, it 
seems. This box can take rough treat-
ment and a user could feel very com-
fortable in its use. The long interface 

cable is an admission that the unit was 
designed for ruggedness rather than 
aesthetics, and that many users will 
not want to place it directly next to 
their PC. 

The Bernoulli Box takes quite a dif-
ferent approach to magnetic media. 
Whereas the Diskit-2 is essentially a 
hard disk platter removed to a 
cartridge, the Bernoulli is something 
unique. The media is flexible and uses 
air flow to maintain a degree of rigidity 
when operational. The air flow assists 
in pumping foreign bodies off the sur-
face of the disk, and the media will ac-
tually flex around a particle rather than 
be destroyed or damaged by it. 

In fact, Sourceware, the local dis-
tributor, encouraged a rough treatment 
it uses in its demonstrations. Staff at 
Sourceware suggested the front of the 
unit be lifted a couple of inches and 

`What happens if a 
whole bunch of writes 
are sitting in the cache 
when the user changes 

disks? Presto — two 
corrupt disks for the 

price of one!' 

dropped onto the bench while the disk 
is actually in use. Then the cartridge 
should be removed and dropped onto 
the floor. Apparently the Bernoulli Box 
thrives on this sort of thing. 
Part of the reason for its high 

tolerance of physical violence is the 
media flies next to the head rather 
than vice versa. In other words, the 
head is strongly mounted and lets the 
media come to it, whereas most disks 
use a highly rigid media and try to fly 
the head as close as possible to the 
media. The so-called 'Bernoulli effect' 
created by the 'Bernoulli plate' is 
responsible for keeping the media rigid 
near the head. 

The argument is that in normal disk 
drives, a drop will cause the read/write 
head to come into physical contact 
with the disk surface, whereas drop-
ping the Bernoulli Box simply causes 
the disk to move further away from the 
head. 

It's really all quite clever. The spin-
ning flexible disk causes air to be 
pumped from the centre towards the 
outside. This causes a low pressure 
region between the disk surface and 
the stationary 'Bernoulli plate', thereby 

sucking the media up until it is in close 
proximity to the plate. However, station-
ary air next to the plate prevents the 
two from actually coming into contact. 
Additionally, the constant flow of air 
helps purge any contamination, and 
the flexible nature of the media means 
that minimal damage is done by any 
particles which should find their way in. 
Finally, the read/write head itself acts 
like a miniature Bernoulli plate to 
provide even greater accuracy where it 
counts. The final result is head position-
ing to within one micron. Not bad. 

The cartridges are about the size of 
an A4 sheet of paper, and around 1.5 
centimeters in width. They're large, but 
solid looking. They can be shaken and 
dropped without any sign of a rattle, 
just the occasional clatter. The casing 
is high impact plastic, and could 
probably be shattered onto a concrete 
floor if hurled from sufficient height. 
The disk surface is completely 
enclosed and features the usual 
automatic protector retraction upon in-
sertion. The protector mechanism ap-
pears to be child proof, certainly 
reviewer proof, and it is virtually impos-
sible to gain access to the disk sur-
face. The best one can do is peek 
through a gap and see a portion of the 
media flopping about within the case. 
There is not even a hub, presumably 
this is also hidden behind the protec-
tor. A discrete write enable switch is lo-
cated at one corner of the cartridge 
and cannot be accidentally activated. 

The biggest disadvantage to the Ber-
noulli cartridges would seem to be their 
size, 280x209x18mm at the minor 
weight of 590g. It would only be pos-
sible to squeeze about a dozen of 
these into an average size briefcase. 
Although emotionally less appealing, 
cartridge size should not be a major 
consideration in this type of purchase. 
If the application involved shipping 
cartridges around the country, certainly 
a smaller cartridge would have its ad-
vantages, but one must also consider 
the likelihood of the cartridges being 
subjected to severe treatment in transit. 

The cartridges slide into large slots 
situated one above the other on the 
Bernoulli Box. A lock flips around to 
secure the disk in place, similar to 
those found on many floppy disk 
drives. When one considers the size of 
the cartridges, suddenly the size of the 
unit does not seem so great. Dual 
LEDs for each drive indicate disk ac-
cess and status, with press buttons 
provided to manually spin down the 
disks. The rear of the case features 
only power and interface sockets, plus 
a large filtered fan outlet. The unit is 

	lerferaTimil 	 

Page 12 Storage Special 



What is the easiest way to back-up 
and transfer data between 

IBM-XT-AT PC, 	T.I. PC, 	Olivetti PC, 
H.P. Vectra, NEC APCIII & IV, 
N.C.R., 	Sperry PC, 	Ericsson, 

Compaq PC, 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 Elnteasco for more information. 

Victoria 

	

 	12 Maroondah Hwy., Ringwood 
P.O. Box 623, Ringwood 
Victoria 3134 
Telex: AA30418 EI TENT 

New South Wales (02) 736 2888 	Queensland (07) 875 1444 	South Australia (08) 344 9000 
Victoria (03) 879 2322 	Western Australia (09) 481 1500 

'IBM PC-XT and AT are registered trade marks of IBM Other companies mentioned own various registered trademarks 
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New South Wales ELMEASCO 15 McDonald Street, Mortlake 
P.O. Box 30, Concord NSW 2137 	Instruments Ptg. Ltd. 

Telex: AA25887 



512 records each of 512 bytes 

S 
E 
C 
0 
N 
D 
S 

Sequential 	Seq 
ile create 	write 

BERNOULLI 
Seq Random Random 
read 	write 	read 

64 records each of 4kbytes 

S 

C 
0 
N 
D 
S 

Sequential Seq 
file create 	write 

Random 
write 

0 

DISKIT-2 

G BERNOULLI 
Random 

read 
Seq 
read 

Performance tests 

TEST 
	

DISKIT-2 
	

BERNOULLI 

Sequential BIOS seeks 	 54.80ms 	 NP 
Random BIOS seeks 	 136.4 ms 	 NP 
Random sector reads 	 187.75ms 	 70.80ms 

Sequential file create 
Sequential write 
Sequential read 
Random write 
Random read 

A 	B 	A 
(All timings in seconds) 

	

27.3 	6.7 	22.0 

	

55.0 	6.6 	42.4 

	

26.6 	6.2 	21.8 

	

126.4 	7.9 	39.7 

	

79.3 	9.3 	23.1 

B 

4.2 
4.1 
4.0 
4.5 
4.3 

Notes: A is 512 records each of 512 bytes 
B is 64 records each of 4k bytes 
NP = not possible to run 

Refer to Table 1 below for exact timings shown in these graphs 

160x317x387mm, and weighs in at a 
whopping 19kg . 

Unfortunately, access to the interior is 
impossible without leaving major scars. 
The unit is sealed by small screws re-
quiring the use of a star shaped Allen 
key. However, given that much of the 
technology used in the device is 
original and proprietary, one could 
reasonably speculate that there would 
be more than just 'off the shelf' com-
ponents. Unusually, the actuator is a 
voice coil, and hence provides rapid ac-
cess times. 

The adaptor board is one quarter size 
and plugs into any 8-bit slot. It would 
have no trouble fitting into the short 
slot next to the power supply in true 
IBM PCs. The board features absolute- 

Table 1 Benchmark performance results 

ly no VLSI components, so presumably 
these have been included in the exter-
nal unit. A large connector on the 
mounting bracket leads to the box via 
a 1.5m flexible cable. Two adaptor 
boards are available: the PC2 which 
does not include the ability to boot 
directly from disk; and the PC2B. An 
upgrade kit is available which enhan-
ces a PC2 to a PC2B through the inser-
tion of a couple of components and 
$249. Sourceware says that relatively 
few users opt for the PC2B, which is 
rather surprising. The interface card is 
well constructed, obviously a stable 
design and includes a bank of DIP 
switches for configuration. 
The lack of a BIOS ROM on the 

board is a potential area of corn- 

patibility problems. Although fewer and 
fewer software products delve down to 
the BIOS level for disk I/O (that ended 
when Tallgrass introduced its product), 
possibly one or two still exist. The Nor-
ton Utilities used to call the BIOS for 
hard disk I/O until version 2, and now 
stay way above that level, restricting 
themselves to the INT 25/26 DOS func-
tions. Possibly some software still ex-
ists, somewhere, which uses the BIOS 
calls, but it certainly wouldn't be any-
thing to worry about. 

Documentation consists of separate 
installation and user guides. The instal-
lation manual is brief and to the point 
with copious diagrams. Configuration 
of the DIP switches on the interface 
board is made by running the SETUP 
program, which recommends what the 
settings should be. This is not such a 
great idea. Usually, the installer will al-
ready have his PC half stripped down 
by the time he discovers the program 
must be run. Similarly, if he wants to 
refer back to the configuration options 
in the middle of a particularly delicate 
manoeuvre, there is an increased 
chance of power being applied before 
the interface card is properly seated. It 
seems like a good idea, but has been 
tried before. Some PC manufacturer 
supplied a disk which provided a step-
by-step guide to installing hardware op-
tions, and the thought of someone 
trying to run the disk and install the 
hardware at the same time is just too 
terrible to contemplate. 

It is fortunate that, as the DIP switch 
options are also buried at the rear of 
the user manual, they end up being 
nothing of any interest, and the factory 
settings are usually appropriate. 

11919-rirrvrt l 

Page 14 Storage Special 



3M To 
t000r 

Skit  

/4&,_ 4 
°RAI. 

tOC 

Wcro SystemsAoc. _4-row  
5den  

Atiez-s.r4674,4e ozoir44e 

ADAPTIVE 
FOR YOUR LOCAL DEALER CALL (03)2676800 

if you lack 
the drive 

we've got Masses of Storage 
HARD DISKS 	 FLOPPY DRIVES 
20Mb - 500Mb 	 TAPE DRIVES 
SASI - SCSI - ESDI 	 DATA CARTRIDGES 

Trade Enquiries: Adaptive Electronics Pty Ltd 
418 St. Kilda Rd, Melbourne 3004. 
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Computer Excellence 

LOGI 286-AT Specifications: 
• I 6-let 80286 CPU 6-layer PCB 

16mhz/ 8mhz) 
• 640K Ram on board expandable to 

1 Mbyte 
• Eight expansion slots (6 slots for 

1 6-bit I/O) 
• Monographics or Colorgraphics card 
• SeriaVParallel adaptor 
• Fixed disk and diskette adaptor 
• Single 1.2Mbyte floppy disk drive 
• Optional 360K floppy disk drive 
• 20Mbyte built-in hard disk 
• 195 watts power supply 
• 8 t  Keys Keyboard 
• Licensed Bros 
• Physical Dimensions: 

356mm x 405mm x I 40rnm 

OSHIMA XT/TURBO 3.0 
• 16-bit V20 CPU 4-layer PCB 

(4.77mhz/7.33mhz) 
• 640K Ram on board 
• Eight expansion slots 
• Parallel printer port 
• Serial port interface 
• Optional 2nd serial port 
• Real time clock/calendar with battery 

back-up 
• Joystick adaptor 
• Two 360K floppy disk drives 
• Optional built-in 3.5 inch 20MB hard 

disk drive 
• Monographics and Colorgraphics card 
• 1 35 watts power supply 
• 84 Keys Keyboard 
• Licensed Bios 

BUDGET VERSIONS 
X F-Strigapore Turbo. 1.7 Jap Drives AT MHz. 1 MB RAM. TTL Monitor 

Interstate Distributors wanted 

OSHIMA COMPUTERS PTY. LTD. 
56 BURWOOD ROAD, 	HAWTHORN, VIC. 3122 
TEL: (03) 8196060 

ADD 170 MB or 380 MB 

TO YOUR PC or COMPATIBLE 
WITH THE EMULEX PERSYST AT STORAGE KIT 

OR JAVELIN SUBSYSTEM: HIGH PERFORMANCE, 
HIGH CAPACITY COMBINATION DISK & TAPE STORAGE 

SUBSYSTEMS. 
CALL 
EMULEX CORP. (02) 858-4833. SUITE 106, 160 ROWE ST 

EASTWOOD N.S.W. 2122 

BE PERSYST 
PERSYST 

EMULEX PERSYST 

 

EIEME1=- 

=:-. 	.i.• 	.E 	: 	_ 
digh sum R 	TM 

- 	4' 
- I 
=--- FLEXIBLE DISKS Manufactured by  Xfdexa 

Pnaitessional Nashua L. 	Magnetic Media 

III The lowest price for Xidex and Nashua quality 	magnetic 
media 5.25" fully boxed floppy diskettes 48TPI at only 
$19.90 yes 	double-side 	double-density only 	$19.90  per 
box of ten. 
Also Xidex quality 3.5" double-side double-density fully 
boxed floppy diskettes at only $52.50 yes only $52.50 
per box of ten. 
Buy in quantity to save even more tuff • inpi_. 52SA 5.25" floppy disk drives fully 

reconditioned 60 days warranty just $85 each MORO 	RALS PERIPHE 	NC. 

while 	stock 	lasts 	!!! 	buy 	one 	as 	spare 	cheaper 	than 
repairing 	the old one. 	Expansion unit to house two 
52SA 's available. 

II MDS are suppliers of quality magnetic media and third 
party repairers to the computer industry. 

CALL US ON (02) 662 4884 

- 111....MAIWII51 	PTY. LTD. incorporated in N.S.W. 
MAGHIT/C 	DATA 	STORAGE 

._,... 

59a Boronia Street, Kensington. N.S.W. 2033 Australia 
Tel: National: (02) 662 4884 Fax: 662 1339 Telex: AA121822 (SY2567) 
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Table 2 Technical specifications 

Mbytes/drive 
Tpriaatotekrsdensity (tracks per inch) 

Actuator type  
Media type
Averageaccess time • 

(ms)  Sector nterleave 
Recording method 
Mean time to failure 

. Vibration 
Shock (operating) 

  

Power consumption 

 

(• 

W  ) 
Dimensions (mm) 
Weight (k 

artridgedimensions(m (mm) 
Cartridge weight (g) Bootabie  

linage copy utility
BackuOirOatoroutility 
Cartridge software lock E  

ncryption 
Additional controllers available 

BERNOULLI 
2 	 2 

10.6 	 21.43 
741 	 639 
1 	 1 

Stepper 	 Voice Coil 
Rigid 	 Flexible 

38 
11 
	

Variable 
MEM 
	

RLLC 
10,000 Hrs 
	

1012  I/O 
0.5G peak-peak 

	
0.85G at 5-17Hz 

10G for 1 ms 
	

3G for 20 ms 
40 
	

50 
56x330x386 
	

160x317x387 
8 
	

19 
12x107x107 
	

18x209480 
140 
	

590 
Yes 
	

Option 
Yes 
	

Yes 
Yes 
	

Yes 
No 
	

Yes 
Yes 
	

No 
Yes 	 Yes 

PARAMETER 	 DISKIT-2 
Drives 

CHECKOUT 

A SETUP program creates 
AUTOEXEC.BAT, CONFIG.SYS and 
associated driver files on the boot dis-
kette, as well as copying the DOS hid-
den and system files onto the Bernoulli 
disk if it is to be bootable. The SETUP 
program is very cautious, always ex-
plaining what it is about to do and as-
king whether it should continue. 

The user manual includes general in-
formation on the care and feeding of 
disk cartridges, effective use of the sys-
tem for backups, use in network en-
vironments. Again, the manual is well 
written, well constructed and is easily 
digested. The quality of the manual is 
not as critical with this sort of product 
compared to an application system, as 
the user will generally consult the 
manual only once when first installing. 
Rarely would a user refer to the 
manual on a daily or even weekly 
basis. Since the utilities might be an ex-
ception to that, a quick reference card 
is provided. Finally, and always good 
to see, the rear of the manual contains 
technical specifications. 

A suite of utilities is included on the 
distribution disk providing BACKUP, 
RESTORE and image COPY facilities. 
Additional utilities provide FORMAT, 
PARTITION and installation functions. 
A particularly useful (if not essential) 
utility allows the disks to be locked 
such that the user may not remove 
them. This could be a life saver, and a 
system implementer could lock the 
disks before entry to application 

software, only unlocking them upon 
exit. An option in the CONFIG.SYS 
driver allows all disks to be locked by 
default. 

The installation program is particularly 
clever, as it formats disks with the op-
timum interleave factor for the PC 
used. Interleave is the difference be-
tween logical and physical sector num-
bering. For example, logical sector one 
may not be next to logical sector two, 
as a slow PC may not be ready to 
read the next sector by the time it is 
rotating past the head. By moving the 
next logical sector further around the 
disk, the PC has more time to finish 
digesting the previous sector. Clearly 
having too high an interleave factor 
would mean that the PC is always 
ready before the next sector presents it-
self, and would have to wait until it 
moved under the head. Too low an in-
terleave factor and the PC would al-
ways be just missing the next desired 
sector, and would have to wait almost 
an entire rotation. Interleave only be-
comes significant where consecutive 
sectors are being read, which is often 
the case in cluster based operating sys-
tems such as MS-DOS. 
Most hard disks are shipped with a 

predetermined interleave which at-
tempts to provide a good middle 
ground. Most can be reformatted to a 
different interleave factor, but the user 
must chose what he thinks is ap-
propriate — often by trial and error. 
The Bernoulli's ability to automatically 

optimise this for the user is a real 
bonus, and provides a high level of per-
formance across the entire spectrum of 
machines. Of course, disks formatted 
with one interleave are readable on 
machines which really would prefer a 
different interleave, just do not provide 
optimal performance. 

All in all, the Bernoulli Box gives off 
airs of quality. It is sturdily constructed, 
a little noisy, but best of all, could real-
ly make its user sleep better. 

Pricing 
At first glance, these boxes appear 
quite expensive. However, when one 
calculates the cost per megabyte, par-
ticularly taking into account the un-
limited offline storage available, the 
prices start to seem very reasonable. 
Add to this the time saved in backups 
to floppies, or the invaluable benefit of 
backups which would not otherwise be 
done, not to mention the security 
aspect, and the deal looks like a bar-
gain. 

The Diskit-2 D1010 sells for $6895 in-
cluding all the cables, interface board, 
two cartridges, cleaning kit and 
manuals. The D1010P with data 
encryption option is $8300. Alternative-
ly, you can purchase just the drive for 
internal mounting in an XT or AT at 
around $3000. Additional controller 
cards are available at $900 each, or 
$1238 with encryption, thereby allow-
ing the flexibility of plugging the one 
disk unit into multiple PCs for backup 
purposes. Cartridges are $245 for 10 
Mbytes, and all prices include sales tax. 
The Bernoulli Box 20+20, as 

reviewed, costs $7500 including all the 
bits and pieces, three cartridges plus 
cleaning kit. Alternatively, a 10+10 
model featuring dual 10Mbyte drives is 
available for $5950. Top of the line is 
the PLUS, which provides an 80Mbyte 
winchester and dual 20Mbyte remov-
able disks for just $11,250. Additional 
interface cards may be purchased for 
$487 a piece, with the upgrade to 
allow booting directly from the disk 
another $249. Cartridges cost $454 for 
a pack of three 10Mbyte disks, or $638 
for three 20Mbyte disks. 

Performance 
Table one shows the performance 
results for each of the products, con-
nected to the same Olivetti M24, with 
the same configuration and running 
with fresh disks. These tests should be 
pretty much independent of processor 
speed, as they are 100 per cent disk 
bound. 
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CHECKOUT 

The first test calls the BIOS routine 
13h to test both the sequential and 
random seek speed of the disk. The 
sequential measurement is obtained 
by flipping back and forth between 
two cylinders as rapidly as possible 
one thousand times. This yields an 
empirical measurement of the track-to-
track seek time. The random test 
seeks between one thousand random 
cylinders, and provides the average 
seek time. Unfortunately, the Bernoulli 
Box was unable to complete these 
tests due to the lack of BIOS routines. 

The random sector read test calls 
DOS interrupt 25h to read one 
thousand random sectors. This 
measurement includes both the seek 
time and rotational latency, and so 
would be affected by the interleave fac-
tor. The Diskit-2 would probably show 
better performance on a fast 286 or 
386-based system due to its unusual in-
terleave factor of one. By comparison, 
IBM XTs have an interleave of six, and 
ATs have an interleave of three. Ac- 

`It would not be at all 
surprising to see many 

users opting for 
removable disks over 

streaming tape backup 
units . . 

cording to the installation program, the 
Bernoulli Box should be showing op-
timum results no matter what speed 
processor it was connected to. 

The results of these tests do not en-
tirely agree with the manufacturers 
claims. That does not necessarily 
imply that their claims are incorrect, 
or that these tests are inaccurate, 
merely that there are many different 
ways of measuring anything. 
However, it is quite valid to compare 
the figures between the two products, 
as they were both exposed to exactly 
the same procedures. 

The file access tests were run using 
MS-DOS 3.1, and measure the time 
to perform common application style 
I/O operations. The sequential reads 
and writes would be a good profile of 
spreadsheet and word processor I/O, 
where lengthy reads and writes take 
place in a sequential manner. Addi-
tionally, the sequential read test is a 
good model of loading a program, 
whether it be an application product, 
user program or DOS utility. 
The random file I/O tests are more 

appropriate to database system perfor- 

mance, where direct access files are 
employed and there are few consecu-
tive I/Os. 
All of the file I/O tests were run 

both for a large number of small 
records and a small number of large 
records. It is very important to run 
these types of tests with a consistent 
machine environment, as they are 
heavily influenced by the CON-
FIG.SYS settings and disk fragmenta-
tion through previous use. 

The clear result is that the Bernoulli 
outperforms the Diskit-2, by a comfort-
able margin. This is not surprising, 
given the fact that the Bernoulli uses 
a voice coil actuator and Diskit-2 
employs a stepper motor. 

Conclusion 
The technology and principles em-
bodied in these products certainly 
makes sound sense, and seems to ad-
dress all or most of the disadvantages 
of hard disks and floppies. It would not 
be at all surprising to see many users 
opting for removable disks over stream-
ing tape backup units, but probably 
configuring the system from scratch, 
rather than tacking a removable unit 
onto the side of a PC with an existing 
hard disk. 

AD = In some ways, the removable 
magnetic approach could be seen as a 
stop-gap mixing of two technologies, a 
mere detour towards the 3000 
Gigabyte read/write removable optical 
disk with zero access time. However, 
until that magic device appears, the ap-
proach addresses and solves several 
immediate problems. 

For most users, price is going to be 
the issue. A cost justification taking of-
fline storage, productivity, integrity 
and security into account should 
prove for itself the cost effectiveness 
of these devices. But it is still a lot of 
money to shell out. 
On price alone, the Bernoulli Box 

wins, both for initial cost and the on-
going purchase of cartridges. On per-
formance, the Bernoulli Box wins 
again, as clearly demonstrated by the 
figures. 

For security, the Diskit-2 with option 
DES encryption has the edge. The 
Diskit-2 also wins if size is a con-
sideration, both the size of the unit 
and the cartridges. Additionally, the 
Diskit-2 provides a quieter operation. 
Both products provide good 

documentation, packaging, and a 
level of quality we should come to ex-
pect. 

END 

MODEM KIT 
$95 

300/300 Direct Connect 
1200/75 75/1200 

Built and tested $1 55 
— Ask about our max range 

soon to be released 
Communication software $20 

LASER 128K 
Computer complete with disk 
drive. Serial and parallel port, 
40/80 display. Expandable to 

512k. Will run apl works. 

$895 
SEGATE 20 M EG 

HARD DISK DRIVES with 
Segate controller card. 

$795 
We will install your computer 

$50 
PC — 20Meg + 31/2  — 

Gas Plasma Screen 
$5800 

SOTEC — PORTABLE 
Apl add on cards 
Parallel printer cards $100 
40/80 column $100 
Z80 Processor $100 
Joysticks $40 
Super serial $120 
128k RAM cards $280 
Diskettes DD/DS guaranteed 100% 

Public Domain Software 
from spreadsheet to wordprocessors 
Bankcard and Visacard welcome 

COMPUTERS 
DISTRIBUTOR 

24 BURWOOD HIGHWAY 
BURWOOD, 3125. 
TEL.: 03-288-2144 

03-288-9067 • 

Fax: (03) 288 0781 
RBBS: (03) 288 3599 
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How Bernoulli Technology Handles Contamination 
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Bernoulli technology causes the flexible media to wrap around 
any object between the flexible disk and the Bernoulli Plate. 
The air pumping action of the Bernoulli Effect pushes any 
contamination away from the centre and purges to the outside. 

Bernoulli Box - Removing the limits to growth 

Experienced users are 
finding information 
storage management, 
security and reliability 
problems are occupying 
increasing amounts of 
time. 

They ask themselves: 

`Can I find an efficient solution 
which solves my immediate 
requirements, while giving me 
a safety net against future 
developments?' 

As the high performance 
standard in PC mass storage, 
the Bernoulli Box from Iomega 
gives you unlimited storage 
capacity, combined with 
superior speed and reliability. 

Lightning fast back-up and 
removable cartridge disk 
storage provide time savings, 
security and organisational 
flexibility. 
Heavy computer users in many 
business areas such as finance, 
administration, banking, 
insurance, manufacturing, or 
CAD (computer-aided design) 
will find many applications for 
fast, reliable on-line storage 
with the convenience of a 
floppy disk. 
Sourceware is offering the 
Bernoulli Box in three 
configurations - 10 +10Mb  

Have you been frowning a lot 
like this lately? Unsure about 
how you can safeguard sensitive 
data? Then read on for the 
Bernoulli Box solution. 

(dual 10Mb removable 
cartridge disk drives), 20 
+ 20Mb (dual 20Mb 
removable cartridge disk 
drives), and the 
Bernoulli Box Plus. 
The Bernoulli Box 
Plus caters for large 
scale networking and 
power users, and 
features dual 20Mb 
removable cartridge 
disk drives and a 
shock-mounted 
80Mb fixed hard disk 

life saver. You can  

to provide 120Mb of on-line 
capacity. It comes with special 
software that may be used to 
allow you a full 80Mb of 
contiguous storage, 
overcoming the 32Mb limit 
imposed by DOS. 
Low cost removable cartridge 
disks set the Bernoulli Box 
apart from its competitors. 
A cartridge-based file 
management system gives you 
t he best of both storage worlds. 
I t merges the high storage 
capacity and speed of hard 
disks with the flexibility and 
ease-of-back-up of floppy 
disks. 
The Bernoulli Box offers: 

Speed 
You can access on-line 
unlimited amounts of data, at 
speeds equal to the fastest hard 
disk drives (35 milliseconds), 
with no limit to the number of 
cartridges you can add. 

Data security 
Rugged design. Keeps data 
safe from the hazards of 
ordinary use and even 
extraordinary mishaps. 
Removable cartridge disks. 
Lock up sensitive data in your 
desk or office safe for complete 

security. 

Bernoulli anti-shock, anti-
contamination technology. 
The disk has built-in resistance 
to shock, vibration and 
contamination, protecting it 
from head crashes, which can 
destroy data. 

Easy to use back-up 
Cartridge-to-cartridge copy. 
Create working copies in four 
to six minutes. 
Hard disk back-up. Transfer 
rate is several times faster than 
standard DOS back-up 
utilities. 

The only choice in PC mass 
data storage - Bernoulli Box. 

Transportability 
Cartridges are completely 
interchangeable. Send them 
across the hall or around the 
world. 

Manageability 
Use your removable disks to 
build a cartridge library -
organised by task, department, 
function, date, user or any 
category you choose. 

Networking 
Primary storage for your 
network and immediate access 
to secondary files. Archive old 
transaction files off-line, but 
bring them on-line 
immediately, when they are 
required. 

The Bernoulli Box is really a 
lock away your worries forever. 

SOURZEW
ARE   SYDNEY 586 Pacific Hwy . Cliatswood NSW 2067. Tel (02) 411 5711 Fax. (02) 411 6638 

MELBOURNE 29th Fir. 200 Queen St., Melbourne Vtc 3000. Tel. (03) 600 0344 



ORDER FORM 
MICRO-EDUCATIONAL 

8/235 Darby St 
NEWCASTLE 2300 

Dear George, 
Please rush me 	 

GPA SuperModem/s @ $359 ex/ $395 inc 
for my IBM PC/Applenc/Amiga/Mac/Bee 
OTHER 	 on 10 
day approval. If I am not delighted with it 
I will send it back within a fortnight for a 
FULL REFUND. Other extras as follows: 

V.22 	Cable 	I 	I Viatel 
$190   $30 	1 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. 

STOP PRESS 
Also aviiilalis 
in KIT form $299 

COVER 1700 SOLD.  
GPA SUPERMODEM: $395 

"1200/75, 300 Baud full 
duplex, 	Hayes-compatible, 
auto-answer, auto-dial, auto-
disconnect, auto-Baud rate 
select, auto-line turnaround, 
fully 	software 	controlled, 
VIATEL, RS232 connection, 
optional V.22 1200 Baud full 
duplex, 	mains 	powered, 
microprocessor 	controlled, 
intelligent standalone modem 
for IBM, Apple Hc, 
Macintosh, MicroBee and any 
computer with a serial port 
for under $400 	" 

A revolutionary, new, Australian-made modem for IBM, Apple 11c, etc. 
Instantly, transparently and cheaply. 
Culling obscure facts. Interrogating 

TECHNICAL FEATURES 	mighty databases. Buying. Selling. 
Dazzling. 

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 

r— 

GPA SuperModem is at 
least 25% cheaper than 
any comparable modem!   

* Standalone, direct-connect serial 
modem 

* 6809 microprocessor controlled 
* Auto-answer, auto-dial, auto- 

disconnect, auto-line-turnaround 
* CCITT V21 and V23 
* V22 option, 1200 baud full dup 

available now for $190. 
* VIATEL software available $35 

(Apple/IBM) 
* Plugs into any serial port 
* Automatic Baud rate selection 
* Mains powered & onboard 

speaker 
* Telecom approved C87/37/1578 
* Fully software controllable 
* Internal expansion slot 
* Computer cables (specify) $30 

GPA Supermodem connects to phone and serial port 

And, of course, by now you'll know that 
we built thousands and they have taken 
Australia by storm. Telecom, Westpac, 
CSIRO, UNSW are some of our larger 
customers. Their responses have been 
universally enthusiastic: "Fantastic! How 
did you do it for the price?" or "We want 
more of them. When will you have more 
stocks?" Some of our customers have 
bought up to 10 modems at a time! 
For the first 3 months of production 
demand exceeded supply, but we have 
caught up now and SuperModems and V22 
boards are now in stock. We have cables 
to suit most micros and can advise on the 
most suitable software for your computer. 
Viatel software is now available for the 
IBM and Apple II+, He, He. Terminapple 
comms software to suit also available. 

Telecom Approved 
Approval # C87/37/1578 

GPA Supermodem: Note V22 board installed 

" That's all very well, but 
what do I DO with a 

modem?" 
* WORK FROM HOME:- Interrogate 
your office computer. Send and receive 
messages, text for typesetting, price list 
updates, contracts, advertising drafts etc. 
Interrogate databases worldwide, e.g. 
MIDAS, DIALOG, LEXIS, MEDLINE 
etc. 
* VIATEL, TELEBROKING, BULLETIN 
BOARDS, USER GROUPS. etc. 
* VIATEL:- Electronic mail, Instant telex 
at a fraction of the cost. Instant price 
updates as they occur on the stockmarket. 
Buy & sell shares with 1% brokerage fee! 
Home banking. Instant gambling on any 
race in Australia through VIATAB. Shop 
from home. Airline and hotel bookings. 
Home education courses. The possibilities 
are limitless and exponentially expanding. 
The modem adds a third dimension to your 
computer that opens up as you explore it. 
You have to experience for yourself the 
magic of clicking between Sydney, Los 
Angeles, New York, by modem. 
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3.5" DISKS 
DSDD $4.95 

5.25" DSDD 
$1.80 ($1.70100's) 

TOP SELLERS 

PERSPEX PRINTER STAND $35 
JOYSTICK Ile/Hc $45 
IBM JOYSTICK $50 
HS100 DISK BOX $25 
YA-40L 3.5" DISK BOX $20 

DISKS $1.40 
(5.25 SSDD $1.30 IN 100'S) 

We sell over a million of these disks a year! 

'US made - 75% clipping level ghat's the best quality there is!!! 
CATlel7N There are .come very (ow quality Asian disks now flooding the markgt. 
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 $1.40 because we sell 1.4 MILLION DISKS A YEAR! 
When you shift disks in truckload quantities you get real economies 
of scale. Check around. Even the chain stores are dearer than us on 
lifetime warranty diskettes. 

We won't be beaten on price for s ualit disks! 

EPSON GX80 PRINTER 
$540 

Australia's top-selling printer. 12 mths waranty. 
Features include 100 cps, graphics and near-letter-quality. 
GX80 version for Apple Ile or C64, C128 includes interface, cable and tractor. 

parallel version includes tractor. Both at the low_pr ce of $540 Inc tax!  

To: PO 160 
JUNCTION 2291 1 ORDER FORM 

*IBM or Apple Library Disk 
Send 6 * 36c stamps to cover post. 

*Macintosh or Amiga Library disk 
Send 12 * 36c stamps to cover post. 

Full of the best of the available 
Public Domain software. 

*Specify which computer you have. 

®MICRO-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! 

Dear George, 
Please rush me the following: 	  

Enclosed please find cheque/ purchase order/Bankcard/ VISA/ MC 

	 for $ 	(add $7 courier) 

NAME: 	  

ADDRESS: 	  

COMPUTER: 	 SIGNED: 	  
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Verbatim 

 

2S12D.MD 550.01 
DoLible,Stded Dotible.Densny 
Solt-Sectored Wan Hub Ring 

 

Dlak no: 	

DoeteJ 

SOMEONE HAS 
70 BE BETTER THAN 

EVERYONE ELSE. 
THAT'S WHY 

VERBATIM DATALIFE 
IS AUSTRALIA'S 

NUMBER 1 SELLING 
FLOPPY DISK. 

Verbatim 
- A Kodak Company 

WORD PERFECT • FOR LIFE 
Heckendort 100 
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Hard disk storage 
What type of hard disk should you buy? lan Davies looks at three popular 

types — voice coil, stepper and internal hard disks 'on a card' — and 
explains the merits of each. 

Storage technology has been progress-
ing in leaps and bounds ever since the 
days of mercury filled echo delay tubes. 

The 60k floppy has given way to the 
1.2Mbyte floppy. The crude 5Mbyte 
hard disk of yesteryear has been super-
seded by swish 40 and 80Mbyte voice 
coil jobs found tucked away in ATs and 
'386 based machines. A slight detour 
was made through magnetic bubble 
memory, thought to be the way of the 
future but eventually found to encom-
pass all the worst aspects of every-
thing (except in some special applica-
tions). 

Meanwhile, the 500Mbyte laser disk 
is on a rampage, with the gradual intro-
duction of WORMs and true read/write 
optical media. Added to this, we have 
the burgeoning communications in-
dustry with ever increasing bit-rates 
and the promise of 2Mbit/sec links into 
the home, raising the spectre of a com-
munity database and placing a 
shadowy question mark over the very 
need for ultra-high capacity local 
storage. 

Yet despite all the high-tech develop-
ments taking place, one of the 
cheapest forms of mass read/write 
storage remains the humble magnetic 
media. Moreover, magnetic storage is 
available in a variety of appropriate 
sizes. While a 300Mbyte WORM may 
be more cost effective, few users have 
a real need for such a high volume, 
and would gladly pay one tenth the 
price for one thirtieth the space. 

Regardless of its 'mature' status, mag-
netic media technology is certainly not 
standing still. At the high end, develop-
ments are forging ahead in larger 
capacities and better access speeds. 
And as is usually the case with these 
things, the low end prospers from bet-
ter availability, more configurations and 
much lower prices. It has now reached 
the point where low end hard disks are 
a consumer level item — one can 
wander in off the street and say "'Allo, 
I'd like a 'ard disk please', take it home 
and plug it in. 

Securing a hard disk for under $1,000 
is as easy as looking in APC, and 
many deals are around for less than 
$800. 

However, more and more users are 
turning toward to the top end of the 
market. Requirements vary. Some 
users need to retain their dual floppies 
and prefer a hard disk on a card. 
Others require the security and backup 
advantages of removable cartridges 
(see a comparative review of two 
popular unitson page 7). Others seek 
speed. 

Of course, performance is a common 
need — but often perceived rather 
than required. The corporate PC has 
taken off to such an extent, if only as a 
status symbol, that the moment some 
paper pushers develop a Lotus spread-
sheet larger than a screen they get all 
fired up to rush out and buy a '386 sys-
tem with 80 Mbyte voice coil. Often 
higher performance can be achieved 
without additional hardware purchases, 
and this will be dealt with later. 
Currently, there exist three main 

choices in non-removable hard disk 
technology — the disk on a card, the 
front mounted stepper, and the front 
mounted voice coil. Of course, disks 
are also available externally, but these 
are becoming relatively rare. We will 
examine all three types with a view to 
how they work, how much they cost, 
and what they deliver for the price. 

Disk basics 
All disks operate in essentially the 
same fashion. The disk surface is 
coated with a magnetic media, similar 
to that used on audio cassettes. The 
disk spins rapidly on a spindle, at a 
rate of about 3600rpm. A read/write 
head, again similar to that used in a 
cassette recorder, is mounted on a 
retractable arm. 

An audio cassette uses a fixed head 
and tape moving at a constant speed. 
The mechanism is inherently sequen-
tial, as the head has no choice but to 

wait for the desired portion of tape to 
arrive underneath it. To move from any 
point on the tape to any other point 
necessitates passing through all other 
points in between. However, the mag- 
netic technique of reading and writing, 
and the rewritability of the medium, is 
essentially the same 

In other ways, a disk is like an audio 
record, in that the head may be lifted 
and moved rapidly to some other point. 
This is known as random access. 

Whereas an audio record uses a 
spiral track, a computer disk employs a 
series of concentric circles. The head 
is shifted over the desired track, and 
then simply waits for the desired piece 
of information to pass underneath it. 
Each track is broken into discrete quan-
tities known as sectors, and each sec-
tor is numbered. Operating system de-
pendent mechanisms group the sec-
tors into clusters, and provide direc-
tories of which clusters a file occupies. 

The speed with which a disk can ac-
cess a required sector is dependent 
upon two factors. First, the disk must 
shift its head to the appropriate track. 
This is known as the seek time. The 
disk must then wait until the ap-
propriate sector passes underneath it. 
This is known as the rotational latency. 
Clearly both are subject to enormous 
variability, as the time to seek to any 
given track will depend on where the 
head happened to be at the time. 
Similarly, the next sector to pass by 
the head is largely unpredictable. On a 
lucky access, the required sector will 
be the very next one to go by, but it 
may also have just been missed and 
the disk will have to wait almost an en-
tire rotation. Some multi-user operating 
systems are sufficiently smart to 
schedule I/O seeks. For example, al-
though a user may have only just re-
quested his I/O and there are ten other 
users in front of him, it can be more ef-
ficient to carry out his I/O while the 
disk head is in the neighbourhood. In 
this way, complex operating systems 
can prevent the head scuttling exces- 
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sively from one side of the disk to the 
other. 

It is important to realise that, in com-
puter terms, disk I/Os take a small eter-
nity. Simple micros, such as MS-DOS 
systems, are incredibly crude in the 
way they do nothing other than wait 
while an I/O is in progress. Any decent 
multi-user or multi-tasking system 
could never get away with that sort of 
lackadaisicalilty, and must continue 
utilising the CPU on other problems 
while the I/O is in progress. In fairness, 
any micro with an interrupt structure 
can be programmed to put disk access 
time to good use, but in a single-
user/single-task system, the question 
arises "what else is there to do?". 
Several products are available for PCs 
which put this time to good use. 
However, in a standard MS-DOS sys-
tem running a disk intensive applica-
tion, the speed with which the hard 
disk can respond will act as a governor 
on overall system performance. 

Rotational latency can be shortened 
simply by making the disk spin more 
quickly. This can be achieved relatively 
easily, since the rotation is of a con-
stant speed and the drive may take 
many seconds in spinning up to a 
good, smooth speed. The end result is 
that Newtonian mechanics works for 
you and not against you, a delightful 
situation. Disks already spin at quite a 
respectable rate, so that main area of 
improvement lies in the more complex 
area of head movement. 

Unlike the disk, which moves in a con-
stant (angular) direction, the disk head 
continually changes its linear direction 
of movement, pausing motionless over 
desired tracks. The challenge is to 
build a light weight head which can 
very rapidly be moved from track to 
track. The head is subject to both ac-
celeration and speed. This means that 
the head must accelerate quickly to a 
high speed, and decelerate quickly to 
an accurate stop. The degree to which 
it can accelerate, and the final velocity 
attained governs the final time to seek 
between any two tracks. 

This seems obvious, but is not as 
simple as first meets the eye. Different 
seeks will be of different lengths, and a 
head actuator which can accelerate 
very rapidly, but only to a low speed, 
will provide good performance over 
short seek distances and lesser perfor-
mance over large seek distances. Con-
versely, an actuator which provides 
equal or lower acceleration, but attains 
higher speeds will be able to seek 
more rapidly between distant tracks. 

Clearly the critical factor is the dis-
tance of a seek. In an ideal situation, 

no seek will be required and the next 
sector to be read will be on the same 
track as the first. A nearly optimal 
scenario is when the next sector is lo-
cated on an adjacent track. The worst 
case is two sectors on opposite ends 
of the disk. On average, not allowing 
for smart operating systems, half the 
disk will have to be traversed from one 
access to the next. 
In recognition of this, several 

manufacturers offer multiple platters 
and/or multiple heads. 

A multiple platter system uses several 
disks mounted on the one spindle. This 
means that a given storage capacity 
can be achieved in a lower disk 
diameter. In turn, this means shorter 
average seek distances and therefore 
better access speed. The arrangement 
of tracks located an equal distance 
from the centre of the spindle is called 
a cylinder, and all sectors in the same 

'upgrading either the 
CPU or disk on its own 

would be like buying 
better speakers for an 

old stereo' 

cylinder may be accessed without 
moving the head. Separate read/write 
heads are used for each platter and 
are ganged on the one actuator, mean-
ing that they all move at the same 
time. Reasonably smart operating sys-
tems, such as MS-DOS, recognise this 
fact and cluster sectors together using 
the same sector number on each plat-
ter. Thus an entire cluster may be read 
without head movement. 
In the simplest of cases, a drive 

employing a single physical disk, or 
platter, provides multiple surfaces mere-
ly by utilising both sides of the disk. 
Most hard disks work this way, al-
though some don't. Thus a floppy disk 
may be considered a single platter, 
dual surface system. In other words, 
providing two tracks per cylinder. Most 
20Mbyte drives employ two platters, 
and hence have four surfaces 
(tracks/cylinder), along with four 
read/write heads. In large mainframe 
disk systems, it is not uncommon to 
find as many as 30 tracks per cylinder. 
The other way to minimise head 

movement is through the use of more 
than one read/write head per surface. 
In this scheme, a head is placed at the 
end and half way points on the ac-
tuator arm. The outer head is respon-
sible for accessing the outer annulus of 

the disk, and so with the inner. Hence 
the total actuator travel required to ac-
cess any point on the disk is halved. 
Again, some mainframe devices go 
overboard on the idea and provide 
dozens of heads per surface. 

Interleave 
When a computer needs to read se-
quentially from a series of sectors, the 
so called 'interleave factor' comes into 
effect. 

In the simplest case, a given sector 
might be read and the next sector re-
quired by the computer is the next sec-
tor number on the same track. Clearly 
no head movement is involved and the 
drive need only wait until the following 
sector is passing by. Even with multi-
ple surface media, the situation is es-
sentially the same since all sectors of 
the same number pass by the heads at 
the same time regardless of which sur-
face they are live on. 

The problem is that disks spin rather 
rapidly compared to computer speeds. 
At 3600rpm and 17 sectors per track, 
the time between the end of one sector 
and the start of the next is negligible. 
The chances are that by the time the 
computer has realised it wants the next 
sector, that sector will have passed it 
by and the controller will be forced to 
wait a rotation. 

To combat this problem, a distinction 
is made between physical and logical 
sector numbering. Physical sector num-
bers are purely conceptual, and are to-
tally contiguous. That is, sector one is 
followed by two is followed by three, 
and so on. However, the logical sector 
numbering, which is actually used by 
the controller to locate the desired sec-
tor, may place sector number two six 
sectors on from sector number one, 
and so on. The hope is that the six sec-
tors breathing space will be sufficient 
time for the processor to realise it 
wants the next sector, and so the I/O 
request and the passing of the sector 
by the head will happily correspond. 

It seems amazing these days that 
disk I/O is not completely handled by 
DMA (Direct Memory Access 
(hardware to hardware (who ever 
heard of nested brackets in English 
?))), yet DMA to disk is something only 
just emerging on the higher perfor-
mance processors. In most low end 
micros, the transfer of data from the 
controller to memory is managed by 
the CPU. 

The interleave factor can greatly af-
fect overall disk performance, and 
should ideally be matched to your 
processor speed. For example, the 
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DRIVE SPECIAILF11 

FOR REPAIRS TO: mr.Ploppg 
• FLOPPY DISK DRIVES: 
SHUGART, SIEMENS, QUME, M P.I , TANDON, ALPS, REMEX, MICROPOLIS, 
CDC, MITSUBISHI, Y E DATA, TEAC, CHINON. 

• WINCHESTER DISK DRIVES: 
SHUGART, SEAGATE, MINISCRIBE, MICROPOLIS, QUANTUM, 
TANDON, NEC, DISCTRON, etc.  

• IBM PC, XT, AT & COMPATIBLES: 
MONO CARDS, COLOR CARDS, DISK I/0, MULTI 110, FLOPPY CONTROLLER, WINCHESTER CONTROLLER, MAIN P C B , 
SWITCHING POWER SUPPLIES (SIDE SWITCH & REAR SWITCH).  

• OTHER BUSINESS MICROS: 
SANYO, 550, 555, 770, 880; ALTOS 8000-1, 8000-2, 8000-10, 586; PIED PIPER; MF COMPUTERS; OSBORNE; NEC, 
KAYPRO; COMPAQ.  

FOR SALES OF: 
• NEW WINCHESTER DRIVES: 
MINISCRIBE 3425, 6032, 6053, 6085; SEAGATE ST225; TANDON TM502, TM503, TM603, etc.; RODIME R0204, 
R0204E; SHUGART SA1004; QUANTUM 2020, 2040, 540. 
• NEW FLOPPY DRIVES: 
TEAC FD55BV, TEAC FD55FV, TEAC FD55, F6V, 135F, MITSUBISHI M4851, M4853, M4854, M2896; Y E DATA, YD180, 
YD380, WELTEC 1 2M/B DRIVE FOR P C 
• IBM COMPATIBLE CARDS 
MONO, COLOUR, DISK I/O, WINCHESTER CONTROLLER, MAIN P.C.B. 
• SWITCHING POWER SUPPLIES: 
IBM COMPATIBLE 150W SIDE SWITCH & REAR SWITCH; ALSO, POWER LINE FILTERS 300, 600, 1000VA & EL CHEAPO'S 
• MONITORS: 
GREEN OR AMBER SCREEN, TTL FOR PC COMPATIBLES; 640 x 200 COLOUR FOR PC COMPATIBLES; 640 x 350 COLOUR 
FOR PC COMPATIBLES.  
• ACCESSORIES 
DISKS 8", 51/4 ", 31/2 ", PAPER 11 " & 15", DISK BOXES, DATA SWITCHES - SERIAL IN 3 OUT AND PARALLEL 1 IN 2 
OUT, CABLES FOR PRINTERS & SCREENS, CLEANING DISK KITS, COMPUTER COVERS.  

• TERMINALS: 	• PLOTTERS & DIGITIZERS • PRINTERS 
AMPEX GRAPHTEC, MOUSE'S 	 NATIONAL, STAR, etc. 

DEPOT REPAIR SERVICE FACILITIES FOR ALL STATES, NEW GUINEA & NEW ZEALAND 

MR. FLOPPY PTY. LTD. 
Incorporated in N.S.W. 

35 CARTER ROAD, BROOKVALE, N.S.W. 2100 
TELEPHONE: (02) 939 1800. TELEX: AA73775 
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IN BUSINESS 
original IBM XT used an interleave of 
six. The IBM PC/AT uses an interleave 
of three. Some very fast processors 
use an interleave of one. It should be 
noted, however, that pruning the inter-
leave factor too closely can be counter 
productive. If the processor ever takes 
slightly longer than usual before re-
questing the next I/O, the target sector 
will have passed it by and it will be 
forced to wait an entire rotation. There-
fore a safe bet may be to choose an in-
terleave factor one higher than that 
theoretically required. 

Actuator types 
The two main actuator types in use 
today are stepper and voice coil. 

Stepper motor type disks are by far 
the most common, being based on well 
established technology. The motor is 
an off-the-shelf component used in all 
sorts of technologies, even some out-
dated radio control servos. 

A stepper motor is really a glorified 
ratchet, and moves from defined posi-
tion to defined position activated by pul-
ses. Its characteristics are high ac-
celeration but low speed, and good ac-
curacy for little effort. This means that 
it can move quite rapidly between ad- 

jacent tracks, but suffers over long 
seeks since a seek of 20 tracks is real-
ly just 20 steps of one track (less 20 
head settle times). 

A voice coil actuator, on the other 
hand, is a linear induction motor. As 
such, it knows no defined stopping 
points and may reach very high 
velocities on lengthy seeks. Although 
the acceleration (and certainly decelera-
tion) may not be as good as a stepper, 
the speed attained on long seeks will 
more than compensate. A voice coil ac-
tuator requires more complex 
electronics since the control is built into 
the logic rather than mechanical bits 
and pieces. Voice coil drives tend to 
be more expensive, even though con-
taining fewer moving parts. 
Most AT and '386 class systems 

provide voice coil drives, although 
some achieve commendable perfor-
mance through stepper motor drives 
with smart controller cards. 

User requirements 
Despite many user perceptions, user 
requirements are often quite modest. 
Most word processing or spreadsheet 
application is not disk intensive, requir-
ing only an initial load of the software 

followed by occasional data loads and 
saves. Small database applications are 
certainly not disk intensive, and any 
disk bottlenecks can be adequately ad-
dressed by disk tuning. Large 
database applications, large scale 
desktop publishing and software 
development are generally disk inten-
sive. 

Installing a fast disk into a slow com-
puter may achieve very little, even as-
suming optimal configuration. Take the 
case of software development, where 
compilation time must be reduced as 
far as possible. Compilation is often 
both disk and CPU intensive, and so 
upgrading either the CPU or disk on its 
own would be like buying better 
speakers for an old stereo, or playing a 
new stereo through an old speaker —
it helps, but it doesn't do justice. 

Memory resident spreadsheet recal-
culations, for example, are entirely inde-
pendent of disk speed and any heavy 
spreadsheet application would general-
ly do far better on a faster CPU than a 
faster disk. 

Some users have relatively unusual 
requirements, such as the need for an 
external drive. This can be desirable 
when the PC is often physically moved 
for demonstrations or data acquisition. 

LoDown 
Hard Disk 
Technology 

& Macintosh Plus 
Mass Storage 

20 to 800 Megabytes 

     

      

IMA offers the complete LODOWN range of hard disks (20-
234 MB), the LODOWN CDROM, the LODOWN streaming 
tape backup and combo units as well as the W.O.R.M. (400-
800 MB). 

LoDown is tough and quiet. The hard disk can withstand 60g 
and MTBF is 25,000 operating hours. LoDown's well-venti-
lated case sits neatly under your Macintosh Plus. And 
LODOWN hard disks are built in Australia. 

For further information call on: (03) 830 4555 

 

IMA COMPUTER Co P/I, 

   

Lodown form $5695 (inc. tax) 
Mac Plus & 20MB 

292 Canterbury Rd 
Surrey Hills 3127 

  

Page 26 Storage Special 



THE QUALI GE.• • 

thirtoleseocivaetfrilv.ceeprod 
 eatolicatsvie;Th

r-e-e:"";:er121e.tes. 

abUs 
	

ellee sYstetti 03,1 s, that will r-w*atitte 
out theit9, .1rst In 40,,_ Packed Iv. 'II disk cord 

'"ralia to brip 
	at 10414 ,,,

`" 0287 pi-

go w 
heati.feattoes! 

biSk (14144.4Ck' ive ar C:44AVI e the r . 

ofs'oZakhig baekoll) 1#04  ate 
easter: 

IT 

iliachhies 
a°13pY drive: 12

rtir",36°.,, IQ? 	14 early 	

Ssoki1:1-Arb eguipti2 °4411tte 

Cc 	11 -24,7177111tah  
and
U 

recritig. ure the  even 
  trai 

de 	we.  A 
tents 	cog Cci 

eSS • 	SYS 	e 	egeet 	1th 	War 	rabic aoti 	to r.1.17s) Qt/c1 hreci  by 

aiso 1" to s • us co tt'tI dist, 	ts' 	 • 14 7/ 'leak Y  

• 

 
da 

writ's 	YOu 6344- e°4  t e  
head  'V look al 1  tick lieed It!  ' 110114 	hs• 7 ,441; with' 	es 
441  crashes  Pe heaa  cite foil  

72 	com • 	Y 	e 	of f.  

	

012 	the  s for Y tett 
	DI 

-0, 63 	
ern 
	an --, or b 	e 

Up 	' 110 ' °12e 	11741 

tplireL oph, 	Safer„. act, 	.90alit.,' 	to 15, ark/ , can o- 	c/ wr,,.. atoll 	r'ah 	M rtg.  bt 	 rang 

	

and Arog 	rah eet it/ s  

Udihhavc a 4;1%4 oexcePobv;2  against 	toipr-.Y., these rlhafie 	s aPci 4,• 	
°Wilt sYste PrePa -`1 

. It, Peri.°  wlia .4 L'Ulti• 	tO 	C r  tape aPeS 

Othe ..e to t 	e• iv . ced 

c 	
syste 	

ets 

 I Inti 

	

r! 	tlop 	Ur 	 c. 	
/vet 	Qi?Y h 1Y  

Th 
to 12-ave 	an 

IS 	0 -Q17tr 

is 	

0.0st 	yo are trot-Pat, -"r 	1,,  a p 	sof -,ateh 	eas:t 

494,1  syst   e re 	t- 	 o 	Or!, 

2.  e, r, ̀‘.13 to  7,c,..; '34 - °fOth. Lis  w 	--apa • 	aovb 	Perf 	of °Pilatt °f20 33'  tion  drys 
Popizalice a/2 Ms,' 	°Per • ks 

,sta.ociaoripttilialisyts pric. vtable 1, gro„.  

	

ratio  	t bo art 	er 

	

„,3 - 	sYste 	aP°'  bae 
Aron °Fks tas c,,7126 atm  

tvio 	ottl, is e 

 is 

alto 	21/4 Soil .,Y3 talk to-  4 S
t 

etaii 	do, J Stizv, rY0O 

SPe ficx Peed sts tha 	as 	r  cost 	igh 

Your give th Perfat• 	 aPc1 Seetil?g 
12eecir 	appii  e best !Pape  ' 1:P 	

and ES 
01.  c0., this  /1_ ,  the pacify or tver, s tOiethe sYste4

Ge 
cap 	• °141po  catloh. artve  e  coh, 	arifresvral aisoccbat  iolve  to give h  .1kt.  

tvith  

alive 

e 	
g tbe 

White/ 	
ear  e  

	

40/2, 	
rA and 

c 8087 C°' 	 ca/c 	
st/PP 

aloe Pan po 	Pr ca 
a foil 80282 i.12 ratig 

Yoor Q, el? t 	ci to e  

eoci, bdi 	
4 1•17h ich  

coos/ cPabie eot• 	CO 

tiecpeouoas.j 	
lec')ehlc; 11

4 ee siaotigtiee  tr 
POI? 	

a  h 
16geth fiat/1%o "le 

	
S17 

oso‘111:117  S • 

lio' high s
e/lc°117birdecy st 

t°Y011r 

elitS We 
e ve  —rf°Thiaric 

P 	
S 43,1s: troi/e  , -looh  

slazkkird • Peegr drives • 	alia 	Pioo /Or 	t's to • igh 	with 	arc/ 

00 
 Ue 

.0 .5e  

give 	the too  Oct.
Udi 	

61111 to ak.  kepi orite•vlIW by 144411..9g sZtilic/SaYtr3s 
4' ‘S 

-'1P0A4 
IP • alve 	Ivii/ a/so  s 	and 

 a 
are  

f 	 771 	c corobi and So  ftv  es  ysre, Patio/2  

	

has ,,.. 8 	
s uttle 

boatu 287: Phi ,. Plake Your 
In ,..- 8 

1 2' Wile tO its  ,..7 ac. %sally 
rtp- 

featur  Cara Sher 
	

aild rell'abi r 
3341 	

'-'4 its 
sisters foliowtog  eaPalviN. 

°I.11142111,,, ,._ 'cid? apri 

this drive'   IP?, Iligged 	
1°4' Powe cat 

• _ Ps the  '3, 

es win_ . 	es the 	. c, 
poiri2414d

-,1141;aahte6.ho1612.sillitil:-.2)1;3 81(11:41711.1a:4:‘14 

Thechioc, 	
•-?3.41.4. • /iorozwy 

Y rOns at 
 5 ' the 80287 rYsral. 

	

& ;712tracif it cotties g 	
ow' Nil e .0 n, 

"11 board 	'41 ithey;rcieecieraiseatt.t/y
sP;rteateih

vU'eal2
G'; s/2°cA itrt

.PP°041:214;:el:gcarba1PliegstistaC
.:of'sCY:°s".1111-1.4

41 e°tee: 1:11 11:12. kjelir 

ekistm• :12'142e backo  41e (4h/ex- /Nil/ Y e1/1;Pr• 	'71/ 

eQr.ci as 	
,r0/1 use ,_ 

"vate 

ore hwology to ,_... 

7.... re  tec 	, overt, 

•-a. s st 
P to 

Soft, 

	

NO 	
, -I. C011p Y?Iii. '

11-r  tO ic'es 

ttioeh fast 
ce,-1  ' 0411/41 1'30 I Pti 

speed, Ni e,e C ( 1 or these 
cloy' 

atki strs for your live You a 
	

zid he, 

 

jr 
tick 	graPhi Ccs 	10 spmeY

,s1v1,..si • 

oPeratio,., 7,7, 9Otet co, 	
'• - Rey - 

ao

°est 1-.._ 	Qr1 0 	
f '' ' d 

old 
so Ay  

Slat 
et 	• 'Iateci by tually e Ivith . 

	

-Vat.* • -ie also 	1,401.....-cctse the 
(91 1 ...7.1 

are that 
41U 

1  t 9k 
	Ys sand 

o 	all 11  r. vir 
pe-ati e 

-rOr ii„. 	ks 

	

your ,i,c,„,te127s- 	lificto r)  NCR' a a de,... -,--qter  f .itoostr,./ or 
‘ru oft. 

	

	baeko_ 	brew,,,..
- Aeasett t 

ennotto 
'el2e-relis , sYstetir 

Ystenzs• 
-ligh .0.4) 

	

, . 	btr..,, 	" the plan_ - tePe -"gittis -'114 °leaf/. 
--v il' 

Packed  tis 
itViable f 

Pciabitit,A!. This 
it work th featzitt% list' ve'sa 7.e.'n, er 

• °Sol'  8, • oes 

sp%7116sles; cii er'seo,6t ''t:p1711.608: 41Ps, ant:CZ 
3  

	

ttichkliogl% 	
Ps UP 

• ziob.  
oot 	t 	- -y 	in  Waya not ask 

TO DRIVE YOUR 
BUSINESS! 

 

MICRO  •  GENERAL 

 

 

Micro General Pty Ltd (Incorporated in NSW) 
58 Atchison Street, St. Leonards NSW 2065 
Telephone: (02) 439 8400 
Telex: AA151224 INFOEX ATTN: ME 278Y 

 

 

TIA:331 

 



Only 

$7.50 
per guide 

o 

AVAILABLE DIRECT FROM THE PUBLISHER 
I Please reserve my 

advance copy 

I Name. 	  

0 1987 APC Buyers Guide to Hardware 
1987 APC Buyers Guide to Software 

El Both Buyers Guides 

$7.50 
$7.50 

$14.50 

   

prini 
I Address 	 

    

    

If 
you buy only one 

PC Publication this 
year you cant czw,„ 
afford to miss 

Finding the time and then the relevant information 
that is succinct, and accurate, on the state of the PC and 

micro-computer market was a near impossible task. 
That was before Australian Personal Computer 

magazine decided to product Australia's most com-
prehensive buyers guide. An indepth summary of what's 

available, what's new, and what's coming in hardware, 
software, communications and services. 

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. 
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 for a mere $7.50. 

Also featured are a large range of services from computer con-
sultancy to training courses. 

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. 

Out soon, or order direct from, the publisher now. Credit Cards 
and cheques accepted. Phone Sydney 264 1266, Melbourne 531 8411. 

Personaltrt 
Computer 

Phone Sydney 264 1266, Melbourne 531 8411 

The sliest' comprehensive 
guide to the Australian 

microcomputer market. 
Published April 1987. 
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Hard Card Stepper Voice Coil 
Capacity (Mb) 20 20 20 
Cylinders 613 610 614 
Read/Write Heads 4 4 4 
Sectors/Track 17 17 17 
Sector Size (bytes) 512 512 512 
Total Sectors 41735 41531 41751 
PERFORMANCE 
Sequential Seeks(ms) 14.4 20.3 7.7 
RandoSeeks(ms) 59.1 83.8 38.4 
Random Sector Reads (ms) 75.5 100.9 50.6 
File Access 512 records each of 512 bytes 
Sequential Create (s) 	 26.7 14.4 10.4 
Sequential Write (s) 33.4 12.3 10.3 
Sequential Read (s) 10.6 12.0 8.9 
Random Write (s) 53.2 34.3 24.4 
Random Read (s) 33.5 28.5 17.6 

File Access 64 records each of 4k bytes 
Sequential Create (s) 	 9.6 5.8 2.9 
Sequential Write (s) 5.4 4.6 2.8 
Sequential Read (s) 5.3 4.5 2.6 
Random Write (s) 8.8 6.6 3.5 
Random Read (s) 6.4 6.6 3.4 

Table 1 Typical specifications and performance 

IN BUSINESS 
Hard disk reliability is often affected by 
the number of moves and the care with 
which the moves are performed. Users 
in this situation would often be pleased 
to be able to leave their hard disk be-
hind without a major screwdriver job. 
Similarly, programmers developing low 
level operating system software may 
appreciate the peace of mind in discon-
necting their main hard disk before test-
ing their software. External disks are 
becoming quite rare, and often consist 
of an internal drive mounted in a 
separate box with a power supply and 
a significant amount of additional 
money. 

Machines which are shared by many 
users sometimes only contain applica-
tion products on their hard disk, each 
user carrying their spreadsheets or 
documents on private floppies. This 
type of machine is often required to 
perform floppy to floppy disk copies -
an operation which is far less painful 
on a dual floppy system. For these 
machines, hard disks on an expansion 
card are made to order. Hard cards 
cost a little more than a similar front 
panel mounted device, due to the extra 
effort involved in squeezing everything 
down to 1.5cm in width. Hard cards 
are also useful when an additional disk 
must be added to a system which is al-
ready running its full complement of 
front panel mounted devices. 

Performance 
Table 1 shows typical performance of 
the three main types of drive. Natural-
ly, specific models may perform either 
above or below these profiles. The 
trend, however, is representative. 

The seek tests call the BIOS routine 
13h to move the head from one 
cylinder to another. They do not at-
tempt to read anything from the disk, 
or locate a particular sector, they just 
measure the head movement time. 
The sequential test is the average of 
1000 runs and indicates what is often 
referred to as the 'track to track' speed 
of the disk. The random test is again 
an average of 1000 and is more repre-
sentative of the 'long haul' seeks which 
take place in a system. 

The seek tests are delightfully simple. 
They are not affected by rotational 
delays, interleave, DOS buffers, proces-
sor speed, disk fragmentation, bad 
spots, or any of the other considera-
tions which plague more complex disk 
tests. They purely and simply measure 
the time to move the read/write head. 

The sector read test uses DOS inter-
rupt 25h, and is the average of 1000 
random repetitions. The time measured 
includes the head seek time plus the  

rotational delay. This indicates how 
well the interleave is matched to the 
processor, as ideally the sector read 
time would be very close to the ran-
dom seek time. Again, fragmentation 
and DOS buffers do not affect the 
results, but processor speed and bad 
spots may. 

The file access tests encompass all 
considerations, and are run for a file of 
512 records by 512bytes, and of 64 
records by 4kbytes. The sequential 
read is typical of loading an application 
program, spreadsheet or document. 
The sequential write is typical of saving 
spreadsheets and documents, although 
some systems may more closely 
resemble the sequential create. The 
random reads and writes are more typi-
cal of advanced applications such as 
database systems and spell checking. 
All of the file access tests are af-

fected by the DOS BUFFERS setting 
in the CONFIG.SYS file. Many users 
are not aware of this parameter, and 
rush out to purchase a faster disk 
when thirty seconds with an editor may 
have provided them a significant perfor-
mance boost. The BUFFERS para-
meter controls how many sectors DOS 
can keep in memory at one time. 
When a disk sector is required, DOS 
searches through its buffers and 
returns it from main memory if pos-
sible. Avoiding a disk I/O in this 
fashion can greatly improve system 
throughput. 

Some sectors are more heavily used 
than others. Two copies of the FAT 
(File Allocation Table), for example,  

are maintained in the first few sectors 
of a disk. The FAT controls the linking 
of clusters (groups of sectors) together 
into complete files, and is perhaps the 
most critical area on the disk and also 
the most heavily used. Directory sec-
tors are also frequently accessed. The 
default BUFFERS setting depends on 
your system, but is usually something 
quite inadequate, such as three. By 
creating a file named CONFIG.SYS in 
the root directory of your boot disk and 
including a line such as BUFFERS=50, 
many disk intensive operations can be 
massively improved. A maximum of 99 
buffers may be allocated, with each 
consuming 528bytes of RAM. The op-
timal BUFFERS setting depends on 
your application, and is best arrived at 
by experimentation. 
The file access tests are also af-

fected by disk fragmentation. In an 
ideal case, a 256k file will find 256k of 
contiguous free space for its use. 
However, as a disk is used, file crea-
tion, deletion and extension causes the 
free space to be fragmented into 
smaller portions. Thus a 256k file 
created on a very old disk may have to 
reside in dozens of smaller chunks, 
scattered over the entire width of the 
disk. 

DOS 2.x and 3.x use different cluster 
allocation algorithms, and so fragment 
the disk in different ways. The DOS 2.x 
method was to allocate extents of free 
space as they are found searching 
from cluster zero, using the FAT. The 
DOS 3.x mechanism is to begin the 
search starting from the cluster just 
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Typical average access times 

Average access time 
Average sector read time 

Note: The average sector read 
time includes the average 
access time and the rot-
ational delay. 
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Typical track-to-track seek times 
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Hardcard 	Stepper Voice coil 

IN BUSINESS 

used. The new mechanism tends to en-
sure that all portions of the disk are 
used from time to time, whereas the 
2.x method concentrated most file ac-
tivity at the outer edge of the disk. The 
new allocation algorithm tends to ex-
acerbate the fragmentation problem. 

Fragmentation is a serious problem, 
yet it can be both measured and con-
trolled. The humble CHKDSK com-
mand includes a little known option to 
report on fragmentation for any given 
file. Simply place the name of any file 
or wildcard specification after the com-
mand and it will report the number of 
non-contiguous (fragmented) extents 
for each file matching the specification 
in the current directory. 

Fragmentation can be cleaned up 
simply by copying all files onto flop-
pies, erasing everything on the hard 
disk including all subdirectories, and 
then reinstalling the files from floppy. 
It is probably a good idea to reformat 
the hard disk instead of just erasing, 
to start with a completely clean slate. 
The order in which the files are 
copied back onto the hard disk is 
quite significant. You should start with 
static (never changed) files which are 
rarely used, system utilities and the 
like. Next to be copied should be the 
often used static files, 123, dBase, 
your word processor, compilers or 
whatever. Finally, you should add the 
dynamic files, spreadsheets, source 
code, databases and documents. This 
will ensure that the lower extremity of 
the disk is completely full and rarely 
accessed. The middle of the disk (or 
upper lower portion) will .be complete-
ly full and often accessed, with the 
upper section being dedicated to 
dynamic files and allowed to fragment 
as much as it likes. This strategy con-
tains the fragmentation and reduces 
head movement. 

tain cases raising the throughput of a 
stepper motor drive to that of a voice 
coil, but does involve higher risk. If 
your machine hangs or crashes, 
some very important sectors (most 
likely the FAT) may not have been 
flushed and the result will be many 
corrupt files. The same can happen 
without a disk cache, but is less likely. 

Results 
The surprising result shown in table 
one is that the hard card generally out-
performs the front mounted stepper 
motor drive. The voice coil drive beats 
both by a comfortable margin, as ex-
pected. The usual speed measurement 
for hard disks is the 'average access 
time'. On the original IBM XT, this was 
in the order of 70-80ms. On the IBM 
AT, the average access time is around 
40ms. 

Looking to table one, we can see that 
the voice coil drive is providing very 
good performance, with an average ac-
cess time of 38.4ms. The stepper 
motor drive achieves a quite ordinary 
speed of 83.3ms. The hard card (which 
also uses a stepper actuator), provides 
the slightly better speed of 59.1ms. 

The stepper and hard card obviously 
have an equally appropriate interleave 
factor, since the difference between 
the sector read and seek times are 
17.1 and 16.4ms, respectively. The 
voice coil drive has a slightly better in-
terleave configuration, with a differen-
tial of only 12.2ms. 

The file access tests are the most sig-
nificant measurement for end-user 
throughput, but also contain the 
greatest number of variables. All three 
disks were configured as closely as 
possible for these tests, but user 
results may vary from these findings 
depending on environmental considera-
tions. 

Of course, there is little point in 
defragmenting files which are constant-
ly changed, as they will just refragment 
next time they are altered. Databases 
are a special case, as records are both 
updated in place and added to the end 
of the file. This means that the front 
portion of a database may be fully con-
tiguous, but will fragment at the end as 
records are added. 
Some users with very large hard 

disks use the FDISK partitioning utility 
to break their volume into two separate 
portions. In this way, they may main-
tain static files on one volume and 
dynamic files on the other, thereby con-
taining their fragmentation. 
Other users employ disk cache 

software. These products essentially 
extend the buffering offered by DOS. 
Whereas DOS uses a 'write through' 
strategy, that is, changed sectors are 
written back to the buffer and also im-
mediately to disk, disk caches may 
leave changed sectors in memory for 
extended periods of time, flushing to 
disk only when really required. This 
certainly improves performance, in cer- 
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20 Mb to 80 Mb Voice Coil 20 & 30 Megabytes 

Seagate 
UNFORGETTABLE 

Disk drives should never forget one thing: your important information. 
At Seagate, we build our drives to protect your data against all mishaps. And 

we put each drive through a series of gruelling tests to make sure it doesn't 
forget. 

That's why quality-conscious customers have bought more than 4 million of 
our 5% " hard disk drives. 

Because Seagate Technology offers both high quality performance full height 
and half height hard disk drives from 20 megabytes to 80 megabytes storage 
capacity at the right price for your computer. 

So the next time you're looking' for a new computer, disk memory upgrade or 
add-on, ask for Seagate by name. 

It's all you need to remember. 

SEAGATE OFFER 12 MONTHS WARRANTY 

Y micro, the authorised Australian Distributor for Seagate is looking for 
national dealers. Please contact: 

Y micro 
390 Oxford St, Mt Hawthorn, WA 6016. PO Box 120, Leederville, WA 6007. 

Telephone: (09) 443 1555 (4 lines) • Fax: (09) 242 1005 • Telex: AA 92881 PE 479 
Level 6, 2 Bligh StSydney 2000Telephone (02) 2233517 
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ALL THE FEATURES, 
HALF THE SIZE 

JEC-8800 PC/XT Compatible System 
* 8088-2 microprocessor (4.77/8 MHz) 
* 8087 math. coprocessor optional 
* 640KB expandable 
* Up to two 5-1/4" half-height floppy disk drive 
* One half-height Winchester hard disk drive optional 

JEC-3233 PC/AT Compatible System 
* 80286-8 microprocessor (6/8 MHz) 
* 8087 math. coprocessor optional 
• 1MB expandable 
* Up to two 5-1/4" half-height floppy disk drive (360K/1.2 MB) 
* One half-height Winchester hard disk drive 

ENTERPRISE CO., LTD.  
Manufacturer/Exporter 

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 
PC/XT and PC/AT are registered trade marks of International Business Machine Corporation. 

JEPSSEN 

The choice of a hard card is usually 
motivated by space, not performance. 
Yet the figures indicate that there need 
be no performance penalty in selecting 
a hard card. Some hard cards provide 
even better performance, with an as- 
sociated higher cost. Others provide ex- 
tremely low levels of performance — 
an average access time of 100ms or 
more. Choosing one of the lower grade 
drives certainly would 	be 	making 	a 
sacrifice, and probably not at a very 
great saving. 

Front panel mounted stepper motor 
based drives are the most common 
devices used in PC and XT clones. Al- 
most all offer an average access time 
of around 70ms, again some are better 

is not as large as that found in hard 
cards. 

Voice coil drives usually offer around 
40ms average access time. A voice 
coil user is most definitely going for per- 
formance, 	and 	so 	should 	take 	the 
trouble to ensure his system configura- 
tion is optimal, especially the interleave 
factor. To do otherwise is wasting an in- 
vestment in performance. Drives faster 
than 40ms are available, some as low 
as 28ms, or even 22ms. The user 
however, pays dearly for every extra 

mailialutjaulaim  

Conclusion  
Of 	course, 	in 	all 	categories, 	some 
deals are better than others and often 
named brands will cost a little extra. 
The wisdom 	in 	selecting 	a 	named 
brand is the same as in anything else 
— there are certain advantages (some-
times perceived rather than real), and 
often extremely satisfactory purchases 
can be made without the benefit of a 
brand name. Stories abound of disk 
quality. 	It 	is 	always 	possible 	to 	find 
someone who warns against a par-
ticular brand, relating second or first- 
hand 	horror 	stories 	of 	reliability 	and 
disk errors. But for each one, there are 
other happy users who will praise the 

of the brand. To a large extent, 
disk reliability is governed by the treat-
ment it receives. Always park the hard 
disk before powering off, that is, run a 
utility to move the heads away from 
the data area. Move the hard disk as lit-
tie as possible and try to place it on a 
very sturdy desk to guard against nor-
mal office collisions. 

Finally, no matter what type of hard 
disk you select, never assume it to be 
inviolate. 	Backup 	time 	is 	time 	well 
spent. 

and some are worse, but the variation virtues 

millisecond saved, and should carefully 
consider the benefits offered. 

Most AT and 386 systems are sold 
with voice coil drives, as some people 
consider that to do otherwise would 
severely compromise the performance 
potential of the system. That is not true 
in 	all 	applications, 	however. 	For ex- 
ample, a highly CPU intensive model- 
ing or analysis application dealing with 
very small data files which are rarely 
accessed could perform just fine on an 
expensive '386 system with a cheap 
stepper hard disk. 

As always, it all comes down to what 
you really need, and that depends on 
what you plan to do with it. 

Prices 
Prices, as always, vary. 

An average quality half or full height 
front panel mounted drive using a step- 
per motor actuator will probably cost 
between $800 and $1000 for 10 or 20 
Mbytes. A similar quality and capacity 
hard card costs a little more, between 
$1100 and $1500. 

Voice coil drives are more expensive, 
between $1500 and $3000 depending 
on speed and capacity, up to over 
$10,000 for extremely fast units. END 
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NEC 
NEC Corporation 

Want a fixed disk 
drive that gives 100%? 
Wouldn't it be nice if you could 
be 100% certain that disk drive 
failure will not ruin your 
reputation? Or your bank 
balance? 
Well, now you can be, if you install 
NEC Fixed Disk Drives in every 
computer system you sell. 
NEC Fixed Disk Drives fail 
so seldom that they can be 
disregarded as a system failure 
factor. So your reputation balloon 
won't be deflated by continuous, 
needling drive problems. And you 
won't blow out your warranty 
budget supporting customers who 
have drive failures. 
With an NEC Drive, you can be 
almost 100% certain that your 
customers will enjoy failure-free 
data storage and retrieval. And 
with a team like Nexus and Sycom 
you'll enjoy first class service 
support. We have vast experience 
in assisting manufacturers and 
OEM's with design and 
implementation of a broad range 
of electronics. 
But the really good news is the 
price. Despite being the top Fixed 
Disk Drives on the market today, 
NEC Drive prices are still among 
the lowest around. 

Now look at these other benefits 
of dealing with NEC and the 
Nexus/Sycom team. 
■ Most popular types are stocked 
right here in Australia. 

■ All are covered by a 12 month 
NEC Information Systems 
Australia warranty (return through 
supplier). 
■ Third party accessories, such as 
controller cards and cabling, are 
immediately available for PC style 
drives. 
■ You get a drive that is both quiet 
and reliable. (What else would you 
expect from a market leader?) 
■ PC styles have Head Lock 
Solenoid to avoid damage when 
not running. 
Fixed Disk Drives currently 
available are: 
■ 31/2" half height 20 MB formatted 
(average seek time 85 ms.) 
■ 51/4" half height 10, 20 & 40 MB 
formatted (average seek time 
85 ms.) 
■ 51/4" half height 20 & 40 MB 
formatted (average seek time 
40 ms.) 
■ 51/4" full height 85 & 170 MB 
formatted (average seek time 
28 ms.) 
■ 8" & 9" high capacity Disk Drives 
ranging from 80 MB to 800 MB 
unformatted (average seek times 
from 15 to 25 ms.) 

So why not ensure your reputation 
and your cash flow as many other 
suppliers have done by fitting NEC 
Fixed Disk Drives to the systems 
you sell. Your customers will 
certainly appreciate it. 

Nexus and Sycom are appointed 
as authorised outlets for NEC Disk  

Drives, Printers and other 
computer peripherals. 
All NEC products we sell are 
backed by NEC Information 
Systems Australia Pty. Ltd. 

Division of Systems Reliability 
(Aust). Pty. Ltd. 
224-226 Normanby Road, 
South Melbourne, Vic 3205 
Tel: (03) 646 3666 
Fax: (03) 646 5250 
Telex: AA 34318 
Unit 8/142 James Ruse Drive, 
Rosehill, NSW 2142 
Tel: (02) 891 1444 
Fax: (02) 891 1570 
Telex: AA 17697 
9 Harvton Street, Stafford, Old 4053 
Tel: (07) 356 9711 
Fax: (07) 356 3897 
154 Ashley Street, Underdale, SA 5032 
Tel: (08) 234 0144 
Fax: (08) 234 0173 
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Plus Issfilardcard 
Totally Reliable, Totally Compatible, 

The Original And Still The Best 
Plus Hardcard created the category of 

a hard disk expansion board (hard disk 
drive on a single PCB). 

It's a breakthrough in PC mass 
storage design. No other hard 
disk offers so much for so little. 

Slim One Inch Width 
Only one inch (25.4mm) thick, 

the Plus Hardcard is the world's 
thinnest hard disk drive. In fact it's 
the worlds' only hard disk to fit 
compactly into a slim, one inch sleek 
package. 

The Only Hard Disk To Occupy 
Just One Slot 

There's no room for fat in a single 
slot. That's why Plus Development 
Corporation utilised such unique design 
elements into the Hardcard such as its 
patented voice coil actuation, a custom 
designed spindle motor, and custom 
VLSI electronics to make a drive so 
slim that it only occupies one slot. 

Totally Reliable 
Hardcard is not only rugged it's 

reliable. From its rigid base casting to its 
sturdy steel frame and strong shock 
mounts, Hardcard was built to take it. 

Extensive testing has demonstrated 
Hardcard's ability to take a 100 G non-
operating shock without damage. That's 
two to three times the shock rating of 
traditional hard drives. 

Totally Portable 
Because the Hardcard is so easy to 

install and remove (and so light to carry 
around), you can take your office with 
you - wherever you go Hardcard goes, 
and so does your important information. 

Totally Compatible 
The Plus Hardcard was designed to 

provide the best possible form of hard disk 
storage for IBM Personal Computers. And 
it's grown to become the standard in hard 
disk storage for IBM (and compatible) PC, 
XT and AT computers. 

Try The Hardcard For Yourself 
Call Tech Pacific now and find 
out for yourself why the Plus 
Hardcard is the most reliable, 

compatible and totally 
portable hard disk on 

the market today. 

Melbourne (03) 690 9055 
Sydney (02) 319 2622, 
Wellington (4) 73 6820 

The Quick & Easy Way To Add 20 MByte 
Hardcard is by far the quickest and 

easiest hard disk to install. In fact you can 
put it into your computer (and take it out), 
in minutes. There's no cables and no 
switches -just plug it in and go. 
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