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Data Deluge

Advances in PC-based mass storage devices respond
to problems of distribution and storage of large databases

By Michael L. Sena

emember the early days of
R personal computing (less
than 10 years ago), when de-
velopers struggled to restrict their
software to use under 64K of ran-
dom access memory and users la-
bored with a 300K floppy drive as
their only file storage device?
Fortunately, PC hardware man-
ufacturers have stretched the lim-
its of their computers since then,
increasing clock speeds to 33MHz
and adding to file storage options
up to 32M of RAM, 100M of inter-
nal disk storage, and 2M floppies.
Meanwhile, as PCs have become
more powerful, so too have PC-
based applications programs. In
fact, today’s software running on
Apple, AT-compatible, and Amiga
computers can access most of
the power packed into ' 4
these machines. For in-
stance, we can
now use PCs to
perform sophis-

analysis on satellite data or re-
touch a scanned color photo and
separate the photo for four-color
printing.

But despite such technological
advances in hardware and soft-
ware, problems do exist that some-
what limit the use of PCs for these
and other data-intensive applica-
tions: How do we distribute and
store on-line the huge amounts of
data generated and/or needed to
run the software, and how do we
back up large files for archival
storage? One detailed office build-
ing floor plan generated on a CAD
system, for instance, might need
from 2M to 4M of storage space; a
large spreadsheet can easily run
up to 500K. But an 8-by-10-inch

color photo scanned at 300

. dots per inch consumes
/ about 50M of disk stor-
age, and a detaited

7y street map of a
"~ state the size of

ticated image
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California approaches 1 gigabyte.
Database producers need a way
to distribute their data securely,
efficiently, and cost-effectively,
whether that data is an entire 20-
volume encyclopedia or a detailed
street map of the US. For such de-
manding applications, traditional

hard drives, floppy disks, and stan- -

dard magnetic tapes won’t do.
Offering a response to the prob-
lems of distribution and storage
are recent advances in PC-based
mass storage devices, particularly
CD-ROM (Compact Disk-Read
Only Memory), WORM (Write
Once, Read Many), and erasable
optical disks and digital audio
tape. These technologies are pro-
viding the bridge between increas-
ingly available but large databases
and relatively inexpensive com-
puter platforms running powerful

‘applications software.
Optical disks

Recent advances In PC-based mass storage devices—particularly
(left to right) Toshiba’'s CD-ROM drive, Pinnacle Micro’s erasable optical
disk, Sony's digital audio tape, and Toshiba’s WORM drive —are
providing the bridge between increasingly available but very large
databases and relatively inexpensive computer platforms running

powerful applications software.
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come in a wide assortment of sizes
and storage capacities, ranging
from the standard 4%-inch disk
that can hold up to 660M of data to
a 14-inch disk with a capacity of
almost 7 gigabytes. An optical disk
consists of a glass or plastic sub-
strate coated with a thin metallic
film. Data is stored as a sequence
of 1s and 0s, just like on magnetic
media (such as tape, floppies, and
magnetic disks). However, instead
of using magnetic fields, data on
optical disks is recorded on grooves
or pits formed on the metallic coat-
ing with precision optics and focus-
ing systems using a beam of light
from a low-powered laser. When
the disk is read, the laser beam is
reflected back from the surface to a
detector with light-sensing diodes.
Voltage changes caused by the re-
flected light meeting or not meet-
ing a 1 or a 0 are converted to com-
puter-readable on/off bits.

Promising Technologies

During the first half of the
1980s, companies such as Kodak
and 3M promoted the larger 12- to
14-inch optical disks for use in
computer-aided retrieval systems,
primarily for drawing and docu-
ment image storage and manage-
ment functions. Although the larg-
er-format optical disks offer advan-
tages over magnetic media in ca-
pacity, stability, and durability,
they are too expensive for wide-
spread, non-commercial use.

As such, CD-ROM, WORM, and
erasable optical disks appear to be
the most promising optical disk
technologies for broad-based data
storage applications.

Research on compact disk tech-
nology dates back to 1976, when
N.V. Philips of The Netherlands
and Japan’s Sony Corporation first
began research on the CD format.
Then in 1979, Philips introduced
the first CD prototype. Collabora-
tion between Philips and Sony re-
sulted three years later in a speci-
fication called the “Red Book,”
which became the standard for the
digital audio disk, the now-com-
mon CD that has displaced LP rec-
ords as the preferred medium for
distributing and listening to mu-
sic. The following year, the two
companies issued the “Yellow

Contributing edifor Michael L. Sena is presi-
dent of Matrix Consultants [Boston).
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Book” of guidelines for CD-ROM
data storage, and in 1985, Digital
Equipment Corp. (Maynard, MA)
manufactured the first Philips-de-
signed CD-ROM drive.

CD-ROM drives are similar to
CD audio players. The main differ-
ences are the absence of computer
interfaces and driver software on
the CD player, and the lack of ana-

A unique storage solution which
transparently integrates optical and
magnetic disks is Epoch Systems’
Epoch-1 Series of InfiniteStorage
servers.

log audio circuitry on the CD-ROM
reader (although adapters can turn
the CD-ROM drive into an audio
player). Another difference is
price. CD-ROM drives cost two to
three times that of CD players:
$600 to $1000 vs. $200 to $300 for
portable CD players.

The major standard for access-
ing CD-ROM devices from DOS is
Microsoft’s MS-DOS CD-ROM ex-
tensions. The original version
worked only with High Sierra-for-
mat disks, but the recently released
version 2.0 can read ISO 9660 for-
mat as well. A CD-ROM drive is
treated like any other logical disk
drive, except that it is read-only.

Small, durable, and stable, CD-
ROM solves the problem of distrib-
uting large volumes of data to
many users. Once a CD-ROM mas-

ter is made at a cost of around
$2000, copies can be mass-pro-
duced for about $2 per disk. Be-
cause the disks are read-only,
there is no danger that data can be
unintentionally (or intentionally)
erased. Since they are non-mag-
netic, they cannot be destroyed by
machinery or X-ray devices. Un-
like fixed disks, they can be re-
moved and mocked up. The combi-
nation of high capacity and com-
pact size makes it easy and inex-
pensive to ship them by mail.

CD-I is the third specification is-
sued by Philips and Sony. Called
the “Green Book,” it is intended as
a consumer product, a self-con-
tained CD-ROM system with a
built-in Motorola 68000 series chip
and a real-time operating system.
CD-I is designed for use in interac-
tive video applications, combining
graphics, audio, text, and possibly
animation. The computer-in-a-disk
is a perfect size for slipping into
the dashboard of a car, and one ap-
plication for CD-I under develop-
ment at Philips is an in-vehicle
navigation system called Carin.
The audio capability of CD-I is a
necessary component of Carin,
since it will use computer-synthe-
sized driver instructions.

Another benefit of adding a CD-
ROM reader to your PC configura-
tion is the ability to use the same
CD-ROM drive to read your data
and access everything from clip art
for desktop publishing to.informa-
tion in an encyclopedia. It may
also be the preferred future medi-
um for software distribution; Mi-
crosoft is reported to be consider-
ing using CD-ROM to deliver soft-
ware and documentation.

CD-ROM Samples

One company that offers CD-
ROM subsystem kits is Toshiba
(Irvine, CA). The XM-3201A1,
which comes with complete plug-
and-play CD-ROM attachments
for IBM PC/XT/AT/PS/2 and Apple
Macintosh computers, provides us-
ers with the ability to access 600M
of data, or 200,000 pages of text, in
seconds. In addition, the XM-
3201A1 provides high-fidelity au-
dio output for applications that
combine text and audio for instruc-
tional purposes.

Headstart Technologies (Great
Neck, NY), a division of North
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éhoose tsubishi and add

more color to your business.

The proven leader in
color thermal printers.

As a leading OEM supplier of
color thermal printers and print
engines, Mitsubishi Electronics
continues to set the performance
and quality standards by which
others are compared.

Mitsubishi Resolution Print Speed Intertace
Model (DPI) Substrate (sec./page)
(3330-70 150 Cut sheet paper: B0 (color) CGA, EGA,
Color thermal Letter size 30 (monochrome)  VGA, MAC Il
transler Transparencies:
Letter size o B
G370-10 300  Cutsheet paper. 60 (color) Centronics™
Color thermal Letter and 25 (monochrome)  parallel
transfer legal sizes
Transparencies.
Letter and
legal sizes o S
(G650 300 Cut sheet paper. 60 (color) Centronics
Color thermal Letter and 25 (monochrome)  paraliel
transfer tabloid sizes
Transparencies:
Letter and
tabloid sizes -
5340-10 150 Cut sheet paper:  Approx. 100 Centronics
Color Letter and paraliel
thermal sublimation legal sizes
(continuous tone) Transparencies
Letter and
legal sizes
71 1990 Mitsubesty Electroncs Amenca, Inc
Mitsubesiy s o regetered trademan of Mitsubeh Electe Cop., Tokyo
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Mitsubishi® can meet all your
needs for bright, bold printing
with either the G330-70, G370-10
or G650 color thermal transfer
printers. Utilizing a color wax
process, the printersare perfectly
suited for such color-critical
applications as graphic arts and
scientific/engineering.

For near-photographic quality
color hardcopy, specify the
$340-10 sublimation thermal
printer which utilizes a state-of-
the-art “continuous tone” print-
ing process. Capable of printing
up to 16.7 million colors, the
S$340-10 features smooth transi-
tions between colors and shades.

Mitsubishi is ready today to
provide you with worldwide
service, sales and technical
support. You won't find another
company with the product
breadth, dedication and commit-
ment to the systems integration
and OEM markets as Mitsubishi

Electronics.

For more information contact
Mitsubishi Electronics America,
Inc., Information Systems
Division, 991 Knox Street,
Torrance, CA 90502, or
Mitsubishi Electric Sales
Canada, Inc., 8885
Woodbine Avenue,
Markham, Ontario

L3R 5GI.
Sales Offices

United States:

Carrollton, TX (214) 245-0047
Minnetonka, MN (612) 9387779
M. Prospect, L (708) 298-9223
Norcross, GA (404) 368-4845
Somerset, NJ (201) 469-7444
Sterling, VA (703) 444-0958
Sunnyvale, CA (408) 730-5900
Torrance, CA (213) 217-5732
Woburn, MA (617) 932-5700
Canada:

Markham, Ontario (416) 475-7728
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American Philips Corp., also pro-
vides CD-ROM products but incor-
porates them into a complete com-
puter system. For instance, the
company offers an MS DOS-com-
patible PC with built-in, 680M
CD-ROM drives. The computer
also has a 40M hard drive and is
packaged with several CD-ROM
databases, including the New Gro-
lier Electronic Encyclopedia, Mi-
crosoft Bookshelf, and a national
directory of 100,000 business
names, addresses, and telephone
and fax numbers.

Another data storage option ide-
al for archival storage is the stan-
dard WORM. Unlike with CD-
ROM, users can write data to a
WORM disk. Like CD-ROM, once
data is written, it cannot be
erased. Standard WORM drives in
a 5%-inch size from companies
such as Storage Dimensions (San
Jose, CA), Ricoh (Santa Clara,
CA), and Toshiba can store from
600M to over 1 gigabyte of data.
Besides higher storage capacities
due to larger size, WORM drives
have lower access times than CD-
ROMs, mostly in the 100 millisec-
ond range, compared to between
450 milliseconds to one second for
CD-ROM.

Single WORM drives such as To-
shiba’s WM-S070 can operate in
stand-alone mode, or they can be
daisy-chained together for very
large archival requirements. Mul-
tidisk players, called jukeboxes,
are appearing for the smaller-for-
mat WORM disks that provide al-
most limitless capacity. A single
jukebox configuration starts in the
vicinity of $20,000.

It’s unlikely that WORM media
and disk drives will become wide-
spread for distribution of data-
bases, unless drives can be devel-
oped to read CD-ROM and WORM
disks. However, for file backup and
storage, they offer the stability,
durability, and capacity of an opti-
cal disk, with the added advantage
of removability for safe storage.

Erasable optical disks, formally
known as magneto-optical disks,
differ from CD-ROM and WORM
in that data can be both written
and removed. An ultra-thin mag-
netic layer covers the platter. On a
blank disk, data storage spots are
magnetized to face in the same di-
rection. To write data, an infrared
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laser heats selected data storage
spots, and a magnetic coil switches
the direction of the heated spots,
signifying 1s and 0s. When read-
ing the data, laser light is reflected
back from the spots and polarized
clockwise or counterclockwise, de-
pending on the direction of the
spot, signifying a 1 or a 0. To erase
data, the laser heats all data spots
on a selected sector of the disk and
reorients the spots to the same di-
rection.

Erasable optical disks are pre-
cisely what the satellite and ortho-
photo image analysis market has
needed ever since it has been possi-
ble to run this application on PCs.
Image analysis is both computer

drive for systems from IBM, Apple,
Sun, and Digital Equipment Corp.
Called the REO-130, the drive is a
SCSI device with a 28 millisecond
seek time. Each 3%-inch disk holds
128M of data and reportedly has a
shelf life of 10 years. The REO-130
drives are available for around
$3000, and media costs $129 per
optical disk.

Offering a unique storage solu-
tion for today’s data-intensive en-
vironments is Epoch Systems
{Westborough, MA), with its Ep-
och-1 series of InfiniteStorage
servers. The Epoch-1 is designed
as a central data storage resource
for networks requiring fast, on-line
access to high-capacity disk stor-
age over an Ethernet network. It is
NFS- and TCP/IP-compatible and
uses hierarchical storage tech-
niques to transparently integrate

CD-ROM and WORM offer the stability,
durability, and capacity of optical disks, with
the added advantage of removability.

memory- and data storage-inten-
sive. MS-DOS memory and disk
access barriers were breached sev-
eral years ago, but the cost of high-
capacity fixed devices—600M or
more is a minimum for working
with a single Landsat scene-—has
limited the spread of image analy-
sis for mapping.

Erasable optical disks are about
to change this. They combine very
large storage capacities, from
256M to 1.8 gigabytes, with re-
movability. They function like an
internal hard drive and have ac-
cess rates in a respectable 30 milli-
second range, slower by one-third
than standard Winchester fixed
drives but 15 to 35 times faster
than CD-ROMs. They are being
positioned by IBM (Rye Brook,
NY) and Next Inc. (Palo Alto, CA)
as the future replacements for
Winchester disks. Their only prob-
lem is that the disks are erasable
and therefore lack the security of
CD-ROM as a distribution medi-
um.
Several companies provide vari-
ous product offerings in this cate-
gory. For instance, Pinnacle Micro
(Irvine, CA) recently announced a
3'-inch, 128M erasable optical

optical and magnetic disks. Sys-
tems can be configured with from 1
gigabyte to 1000 gigabytes of on-
line storage; a 20-gigabyte system
starts at $82,900.

In addition, Pioneer Communi-
cations of America (Upper Saddle
River, NJ) recently announced de-
livery of its Rewritable/WORM
Multifunction Disk Drive for both
rewritable magneto-optical and
WORM media. According to the
company, the disk drive allows op-
tical disk system users to select be-
tween temporary or permanent
storage, and the option to reuse
storage space for maximum effi-
ciency. The drive can also write
data to and read data from both
types of disks, as well as switch
modes through commands gener-
ated automatically by the host.

Optical disks are not the only
mass storage devices that are help-
ing to open new possibilities for
end users of large databases. Digi-
tal audio tape (DAT) and 8mm
tape cartridges provide prodigious
data storage capacity in a portable
and removable package. DATSs
store up to 1.3 gigabytes on a cas-
sette the size of a credit card and
only 1 c¢cm thick; 8mm cartridges
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KODAK XL7700 Digital Continuous
Tone Printer.

How come scanned-in photos and
graphics look super on your computer
display—but look terrible on hard
copy? Answer: wrong printer. Kodak
offers the right printer; the XL7700. It
produces prints with the definition,
sharpness, and color you expect from
the world leader in imaging. The XL7700
creates these brilliant continuous-tone
prints (and transparencies) with advanced
thermal dye transfer technology and
specially formulated KODAK EKTATHERM
Media products. You get durable, page-
size or 11 x 11-inch prints in under 5
minutes from any digital signal.

For product or reseller informa-
tion, call 1 800 44KODAK (1800

445-6325), Ext 110. In Canada, call
71800 46KODAK, Dept 345.
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Esprit display systems

feature high brightness
and resolution, capable
of displaying more than
20,000 characters.

The 1700 and 2000
systems feature a
simplified remote
convergence system and
easy-to-use help menu
to aid in the set-up and
recall of up to 32
dedicated channels.

The entire line of Esprit
display systems is
compatible with a variety
of computer and video
formats including TTL

(CGA/EGA), VGA, S-VHS,

NTSC, PAL, SECAM and
RGB analog.

RS-232 communications
capabilities are available
for networking and
duplexing of multiple
systems and switchers.
And most models are
upgradable so your
display system can

grow with your needs.

We Make Lasting Impressions

Jet Propulsion Laboratory

Esprit Display Systems

Large screen display systems make big impressions on your audience.

At Gretag Image Systems, our Esprit video,/computer graphics display
systems are also designed to make lasting impressions with our users
because they're easy to operate and dependable.

Esprit high-resolution, large-screen display systems are backed by
Gretag's commitment to quality products, plus one of the best service
and support teams in the industry. The Jet Propuision Laboratory
chose Esprit for its Space Flight Operations Computer (SFOC) facility. As
a contractor for the U.S. Space Program, every piece of equipment used
at the Jet Propulsion Lab has to be dependable.

Five Esprit projectors are used in the CCTV and display section
of the SFOC. The projectors are used for applications from mission
status reports to computer-generated graphics to live camera

Gretag Image Systems has made an impression on Jet
%  Propulsion Laboratory. Let us make a iasting impression
% on you. Call 1-800-327-3644 for more information
and a demonstration.

) M

GRETAG

IMAGE SYSTEMS

1301 Armstrong Drive
Titusville, FL. 32780-7999 USA
Siggraph Booth #218
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feeds from space. Esprit has the features and functions needed.

hold up to 2.2 gigabytes.

There are two competing stan-
dards for DAT technology. Hitachi
(Allendale, NJ) and Fuyjitsu (San
Jose, CA) developed Data/DAT,
which can do random reads and
writes to a tape. Hewlett-Packard
(Palo Alto, CA) and Sony (Park
Ridge, NJ) are promoting the DDS
(Digital Data Storage) format.
DDS allows for random writes to
tape, but not random reads. The
ability to update a tape in place is
unique among tape formats, since
tape is normally sequential. The
method used to read and write to
DAT is called Helical Scan. In-
stead of laying data in a linear pat-
tern along the length of the tape,
diagonal bands are written across
4mm media.

The major disadvantages of
these tape options are the cost of
drives and, like other magnetic
media, the possibility of accidental
erasure. DAT drives cost between
$2500 and $6000, while 8mm
drives run over $7000.

Which data storage device
should you choose for your applica-
tion? CD-ROM is best for distribu-

tion and use of prepackaged data-
bases; WORM offers the promise of
permanent backup and secure
storage; and erasable optical disk
or DAT is best for applications that
need large storage capacity for
working files. The ideal mass stor-
age device would be one that could
work with all three optical disk
media and DAT; even better would
be a single medium that combines
the advantages of each. Neither is
likely, given the differences in the
technologies.

Growing Incentives

With the cost of CD-ROM drives
dropping, with standards finally
emerging for CD-ROM data, and
with more applications software
and databases being delivered on
this medium, there are growing in-
centives for at least adding a CD-
ROM drive to your personal com-
puter arsenal. Even a casual PC
user can probably find a subject in
the growing list of CD-ROM titles

that would make an investment in
a CD-ROM reader worthwhile.

Consider your application, data
levels, and operating environment
carefully before selecting one of
the other mass storage options,
though. It isn’t practical to use a
WORM drive as you would an in-
ternal hard drive. Since a WORM
drive cannot be erased, only archi-
val files should be stored. If you're
having a problem with backing up
a network of PCs or finding a place
to store backup tapes and floppies,
a WORM drive could be an excel-
lent alternative.

Finally, erasable optical disks
are an option—although an expen-
sive one—to a fixed Winchester
disk drive. They are practical and
cost-effective if your application
demands that you require more
than 200M of data on a disk at any
given time. If you produce many
data sets larger than 25M and
most of these files can be discarded
when a final result is achieved,
erasable optical disks will signifi-
cantly reduce the amount of time
working with smaller disks and
backing up to tape. cew
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Distributors

Eastern US.A.

ECS, Electro Communication Systems, Inc.
2043 Empire Central

Dallas, TX. 75235

Phone (214) 358-5195, Fax(214)357-4693
Contact: Terry Muncey

Western US.A.

WDC Western DataGraphics Corp.

6 Faraday Street

Irvine, CA. 92718
Phone(714)768-3345,Fax(714)768-5262
Contact: Richard H. Hinkley.

Real-Time Conversion of High
Resolution Computer Graphics

Display Signals into
NTSC Video

The FSC-64000AL makes the direct
recording of a video image from any
high resolution graphics display onto

a video tape possible with its
advanced analog / digital circuits
and auto-lock capability.

Real-time Conversion

Selection of Full/Window Modes

Fsc 64UUUAL .a Auto-lock for Simple System Connection'

CAN CONVER

Flicker smoothing
Broadcast Quality Output Video

Made in Japan by PHOTRON LIMITED
Phone:81-3-486-3471, Fax:81-3-486-8760

For distributor information call

P.E. PHOTRON
Phone 408-370-1364 t
Fax 408-370-3161 et
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