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A highly placed engineer reveals his
technical assessment of the new
$7,995, 59 MIPS, accelerated graphics,
eye-popping SPARCstation LX.
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“Can | keep it?”

To more than 650,000 people around the
world a Sun™ workstation on their desk has
become a way of life, a must.

Let us present the latest addiction,
SPARCstation™ LX. A graphics workstation
that will take you screaming through your appli-
cations. Whether you work with CAD, AEC,
CASE, design automation or document process-
ing, imaging and office automation, SPARCstation
LX is for you.

You can look at the LX in two different ways.

Just put on your numbers hat and you'll see 50
MHz, 59 MIPS, 64-bit memory bus, 10Mb/sec I/O,
and so forth.

Or just sit down, load your favorite applica-
tion, and you might not want to leave your desk.

Because the 8-bit accelerated graphics will
make you use the full extent of your software, like
interactively manipulating 2-D and 3-D wire-
frame models.
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And the built-in ISDN lets you share
¢ documents that combine text, graphics,
§ images, audio, and video with anyone, any-
¢ where. All with an intuitive graphical user
* interface called OPEN LOOK?

You can even create powerful workgroups of
SPARCstation LXs and existing PCs with Sun’s
PC-NFS® technology.

Any way you look at it, chances are this re-
markable machine will end up staying on your desk.

Just call 1-800-426-5321, ext. 520 for more in-
formation or a demo. It's worth your time.

Y
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v= For the first and last time, it's
pronounced “Zee-Zix.” v= And Zzyzx
can save you a pile of money on SPARC
workstations and peripherals. *= How
big a pile? v> Depends on what you buy.
A cable that everyone else sells for,

WORKSTATIONS SRS

LIYIX

we sell for about
$5.15. That's a

small pile, even in

& PERIPHERALS

pennies. ©= Awhole
SPARC workstation, which everyone
else wants $14,950 for, we only ask
$7,995 for.That's a considerably
larger pile. #= The mind boggles at all
you'd save buying all your SPARC stuff
through (say it aloud) Zzyzx. And you
can. Because we sell printers, tape
drives, disk drives, optical drives, SBus

expansion chassis, graphic accelera-

tors, software, cards, memory and
serial port expansion products. And
the aforementioned workstations and
cables. All at the aforementioned
Giant Savings. = How can we do this,
you might ask? Well, instead of high-
priced Sun workstations, we sell high-
performance, fully SPARC-compliant
Tatung workstations. And, we offer the
lowest prices from Exabyte, Microp-
olis, SRS Imaging, Integrix, Seagate,
Fujitsu, Dataram, Hewlett-Packard,
and others. Compare for yourself.
Pull out your last invoice, and call us
at 1-800-876-7818. We'll be happy
to tell you how big a pile you could
have saved. = Once you hear the
savings, it'd be silly not to call us the
next time you need something. Even

if we do answer the phones “Zzyzx.”

DALLAS 214-708-0560 S0 0-8 T 6-7 8 L 8 0rRANGE COUNTY 714-529-7800
DENVER 303-830-8100 = FAX: 619-558-8283 = PHOENIX 602-897-0393
CORP. HEADQUARTERS 5893 OBERLIN DRIVE, SAN DIEGO, CA 92121, E-MAIL:ZZYZX! SALES @UCSD.EDU
INTL. OFFICE PO BOX 55755, DUBAI, U.A.E. PHONE 699674/5, FAX 668606, E-MAIL: SALES @ UUNET-GULF.UU.NET
ALL TRADEMARKS MENTIONEHL ARE

PROPERTY OF THEIR RESPECTIVE COMPANIES
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Editorial +

Hiding the Cost

They say it’s the “ready for prime time” release of Solaris. It is Solaris
2.1, and it shipped December 7, 1992 (see this month’s lead News story).
However, it doesn't ship installed on the new SPARCclassic, although the
machine requires it. What you see on the Classic’s 200-MB disk—out of
the box—is something called JumpStart, a new

automatic installation and configuration
system, not the full OS image. That fact won't
mean much to existing Sun customers with
network services and resources at their disposal.
But the new user, the PC user who is now
caught in the cross hairs of Sun marketing, will
need to learn very quickly about OS images,
swap space, as well as a booting from CD
drives.

That need is what irks me about the sales and
marketing effort behind the Classic. It’s billed as a full-featured
workstation listing for $4,295 ($3,995 by the dozen) that Sun claims will
appeal to the high-end PC user. Sun also touts the fact that after you
figure in the hidden cost of PC ownership—graphics controller, high-
capacity disks, sufficient memory, networking controller and on and
on—the price is lower than a comparably equipped PC. Well, that user will
be surprised.

Let’s look for a second at the hidden cost of just booting a Classic. You'll
need the OS, $795; you'll need a CD player, around $600. That’s just for
starters. The Classic ships with 16 MB of memory, so let’s count on 32
MB of swap. The OS image is say another 160 MB or so. You're already
out of disk space without applications. To me, that’s not a ready-to-use
system. Users will quickly discover they need more memory, more disk
space and more money.

Don't get me wrong, I think the Classic is very attractively packaged and
priced. But I don’t understand or appreciate the misleading hype that
comes with it. Sun should make its case on the merits, not meretricious
marketing. The result could be satisfied customers, not disgruntled
victims of marketing droids. If a company like Sun covets a market like
the PC market, it should certainly go after it. But be fair to the buyer.
Don't get into a battle to see who can hide the most cost. That’s a shell
game nobody wins.

Bpn
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IS IS YOUR MEWY.
SPARCSTATION! *

AND BOOST
YOUR GRAPHICS
PERFORMANCE &
You don't have to buy another V. ‘

SPARCstation because now you

can add another graphics user with

the GXTRA series of multi-user SBus
graphics accelerators. Each GXTRA
card provides you with everything you
need to add an extra user to any
SPARCstation “at a fraction of the cost”
of buying a new system. And with SPARC
performance rapidly increasing, it only
makes good sense to boost the capacity
of your SPARCstations and SPARCservers.
The GXTRA card scales in performance
along with the latest SPARC CPUs, keeping
you ahead of current technological advances.

To learn more about adding multiple users , ,
to your SPARCstation or how to quickly improve
resolution or upgrade graphics performance on . 5
your existing system, call Tech-Source. "

——=—- TECH-SOURCE INC.

- Responsive Solutions in Graphics

——r MAIN OFFICE: 442 S. North Lake Blvd. - Altamonte Springs, FL 32701
- Phone (407) 830-8301 - Fax (407) 339-2554
WESTERN OFFICE: 1915 W. Orangewood - Suite 206 - Orange, CA 92668
Phone (714) 939-5580 - Fax (714) 939-5581
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NEWS

Solaris 2.1:
Ready for
Prime Time?

Chances are you have yet to see a
copy of Solaris 2.0—or if you have, you
probably haven’t tried to install it. No
matter: Last month, SunSoft began
shipping to independent software ven-
dors and OEMs Solaris’ next incarna-
tion, Solaris 2.1. SunSoft’s No. 1
OEM, Sun Microsystems Computer
Corp., was slated to begin shipping in
December its SPARCclassic and
SPARCstation LX, both of which
require Solaris 2.1. The full end-user
configuration of 2.1, including
OpenWindows, requires at least 16
MB of RAM and 160 MB of disk.

“This is our ready-for-prime-time
release,” says Bill Coleman, SunSoft
vice president of system software.
“[Solaris] 2.0 only supported
SPARCstation 1s and 2s and was in
English only. The new version lets you
cut over your whole network.”

Version 2.1 incorporates “more than
1,000 product improvements” (read:
bug fixes and patches), SunSoft says. It
delivers up to a 40% increase in net-
work performance, due to SunSoft’s
tuning of the system’s Streams inter-
face, and up to a 50% increase in “user
interaction” over 2.0, based on
SunSoft’s own “user interactive behav-
ior test” results.

Most importantly, 2.1 features full
symmetric multiprocessing and multi-
threading capabilities on the system
CD-not on a separate, OEM-only
installable disk, as was the case with
2.0. Version 2.1 will run on the entire
SPARC-based Sun product line, but
not on the Motorola Inc. 68000-based
Sun-3s or the SPARCcenter 2000s—the

latter will require a future version of

6

Source: SunSoft

Solaris to tick. Previously unbundled
modules, such as the ASET and Shield
security tools, the AnswerBook on-line
documentation facility and XGL
graphics library, are built into 2.1. In
fact, by March, SunSoft says it will
have bundled 50 systems administra-
tion tools into the Solaris environ-
ment. In addition, Solaris 2.1 is fully
localized for German, French, Italian,
Swedish, Japanese, Korean and two
versions of Chinese. Other new fea-
tures include

* JumpStart, an automatic installa-
tion and configuration system that
works on hundreds of systems across a
network with no user interaction
required. The SPARCclassic and
SPARCstation LX will ship with
JumpStart alone—and not Solaris
2.1-preinstalled on their disks. (This
setup assumes access to a Solaris 2.1
CD somewhere on the network.);

* A foundation for automatic soft-
ware upgrades to future Solaris
releases. In the future, users will be
able to tailor upgrades for customized
systems across a network using interac-

i tive menus;

* Online: Backup, a backup-and-
restore tool that allows systems admin-
istrators to back up data while

machines are active. This tool was
- available as part of Solaris 1.X, but it
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The user, printer, host and database manager tools are all new.

now incorporates new features, such as
support for tape jukeboxes;

* User Manager, Database Manager,
Print Manager, Host Manager and
Software Manager, sys admin tools
that simplify tasks such as adding new
system accounts, changing informa-
tion in the central administration
database, setting up print servers, con-
necting client systems onto a network
and manipulating third-party applica-
tions, no matter where they are located
on a network.

At press time, SunSoft claimed that
more than 800 of the “top” 5,000 Sun-
compatible applications were being
ported to the Solaris 2.X environment.
Of the several ISVs contacted by
SunExpert, few expected to ship a 2.1
version of their product before mid-
1993. Publicly, SunSoft officials have
said they are pleased with the 2.X
application availability pace; the com-
pany line is that once the best-selling
30 or so packages become available on
2.1, the rest will follow shortly. In the
interim, existing SunOS 4.X/Solaris
1.X applications can run on Solaris 2.1
in emulation mode.

Solaris 2.1 for SPARC is priced the
same as 2.0, at a suggested retail price
of $795 for quantity one. Pricing and
availability for the 2.1 version of
Solaris on X86 were not made public



We're Expanding
Your Horizons

@ SunExpress
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That'’s right. WE are.

Artecon and SunExpress have teamed up to offer you

many of Artecon’s high quality enhancement
products with the delivery and service you have

come to expect from SunExpress.

In fact. every Artecon product on this page is now

We've combined forces to bring you the best
enhancement products for Sun workstations from the

best source—SunExpress.

Better yet, SunExpress’s no fault 30 day return, free

freight® and same day shipping policies apply to all
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So whether you are extending your workstations
capability with SBus. optical. removable or backup
solutions, give us a call and well help you expand
your horizons.

1-800-USE-SUNX

SBus

SCSI floppy drives to 8mm stackers.

offered by SunExpress.  From cards to | of these products as well. And so does Artecon’s one

@ SunExpress

ASur st s

2460 IMPALA DRIVE, CARLSBAD. CA 92008-7236
econ (619)931-5500 FAX(619)931-5527
A Member of the Nordic Group of Companies

jukeboxes. year onsite warranty!

Removable drives to optical drives.
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at press time. Current Solaris for
SPARC 2.0 users can upgrade to the
new version for free; Sun will “push”
2.1 to all other software contract cus-
tomers. Besides shipping as part of
Solaris 2.1, unbundled versions of
Shield and Online: Backup are avail-
able (quantity one) for $50 and $795,
respectively.—mjf’

Make Way for 600MPs

Sun Microsystems Computer Corp.
has made upgrades to its
SuperSPARC-based 600MP servers a
whole lot less painful, simultaneously
slashing prices on the series.

SMCC has enhanced and repriced
the upgrades to the 600MPs.
Customers may now opt for Sun’s new
2.1-GB fast (10-MB/s) differential
SCSI disks on enclosure exchange
upgrades to the 690MP Model 120 or
41. (The Model 120 is the dual-pro-
cessor, 40-MHz SPARC-based version
of the 600MP line, which was intro-
duced way back in September 1991.)
At the same time, all enclosure
exchange upgrades with 1.3-GB IPI
disks are still available.

Sun has also reduced prices on both
board upgrades to the SPARCserver
600MP and the SPARCserver 690MP
Model 41 enclosure exchange (with
128 MB of memory).

Finally, SMCC has reduced prices
between 7% to 17% on its 670MP and
690MP systems. It is offering several
new configurations of its 690MP data
center package, based on the aforemen-
tioned 2.1-GB differential SCSI-2

disks. These new configurations are

Description

New SPARCserver 600MP Upgrade Prices

Source: Sun Microsystems Computer Corp.

* 690MP Model 120 with two pro-
cessors, 64 MB of memory, 4.2 GB of |
disk and a SunCD CD-ROM for
$70,000; ‘

* 690 MP Model 41 with one ‘
SuperSPARC processor, 64 MB of
memory, 4.2 GB of disk and a SunCD |
CD-ROM for $76,000;

* 690MP Model 52 with two ‘
SuperSPARC processors, 128 MB of

Description

New SPARCserver 690MP
Enclosure Exchange Upgrades

Source: Sun Microsystems Computer Corp.
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memory, 8.4 GB of disk, a SunCD
CD-ROM and 5-GB tape drive for
$101,500; and

* 690MP Model 54 with four
SuperSPARC processors, 128 MB of
memory, 8.4 GB of disk, a SunCD
CD-ROM and 5-GB tape drive for
$119,500.—mjf

Sun Takes the S| Road

Sun Microsystems Inc. has added a
new channel-but not a new planet—to
its universe. Sunlntegration Services, a
group within Sun Microsystems
Computer Corp., as of this month has
become Sun’s systems integration arm.

Sunlntegration will both partner
with other systems integrators and act
as prime contractor, as the need and
occasion arise. Some of the integrators
with which SunIntegration intends to
do business are Andersen Consulting,
AT&T Network Systems, Cap Gemini
Sogeti, Cambridge Technology
Partners, GE Information Systems and
Science Applications International
Corp. The new group will also work

HANNA DYER



Only One High-Speed Fax/Modem Fits Right In.

will be clear and distinct. Your chip masks, easily legible. In fact, all
your files, from desktop publishing, CAM, CASE, or other
applications, will be easier on everyone's eyes.
What else? Try this. HeliosCOM+ easily operates
on SUN Open Window software. Just "point
and click.” That's it. An operating procedure
that improves your productivity —not complicates
your life. So turn your workstation into a
powerhouse of a fax/modem. Look into HeliosCOM+.
Only from Helios
Systems. Call today for
more information.

Or to order. (800) 366-0283,

ired of waiting for the fax machine?

Well, now you don't have to.

— Because now there's an
internal high-speed fax/modem that fits
right into your SUN SBus workstation.
HeliosCOM+.

Did we say internal? That's right. There are no
cords or complicated connections. Did we say high speed?
Right again. HeliosCOM+ features V.320is, for speeds up to
14,400 bps, tops. Making HeliosCOM+ the industry's first high-
speed, internal SBus modem. Plus, it's software configurable. So your
hardware never becomes obsolete. And you can easily upgrade as new

features come along,
You also get a Group I1I, Class I fax. Which lets you send and receive (408) 432-0292.

faxes directly from your workstation. Plus compose and send Raster, Because without Helios COM+, e
L )

SR

]

-

ikt il

SRR s T LR

RIS T U SRR,

Postscript and ASCII files. Our high resolution (203x196 dpi) capability your workstation simply isn't

makes everything easier on the receiving end, too. Your CAD drawings working hard enough.

HeliosCOM+ is a registered trademarks of Helios Systems. All other product 1996 Lundy Avenue
names are trademarks of their respective companies. To operate HeliosCOM+, g - (:L\ 95131
SUN OS 4.0 or better is required. San Jose, C/ :
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hand-in-hand with the integration
staffs at networking specialists such as
Cabletron and SynOptics Communi-
cations Inc.

Among the specialties that
Sunlntegration plans to address are
business process reengineering; enter-
prisewide network integration and
management; UNIX; open systems;
software development, implementa-
tion and support; Sun product cus-
tomization; and mainframe-to-
client/server application migration.
The group plans to focus on “SMCC
markets with a high need for integra-
tion services,” which include telecom-
munications, manufacturing, oil and
gas, banking and finance, retail and
transportation.

The group will be staffed by 50
SMCC employees and will be headed
by Leon Williams, who is vice presi-
dent of information resources in
SMCC. Williams will continue in this
position, where he helped “rightsize”
Sun’s U.S., European and Pacific Rim
operations.—mjf

Super Tuesday Revisited

With all the hoopla surrounding Sun
Microsystems Inc., Digital Equipment
Corp. and Hewlett-Packard Co. ’s
triplicate of announcements on
Tuesday, November 10, 1992, it was
easy to overlook some of the fine print.
In Sun’s case, there were more than a
few mixed messages and tantalizing
teasers thrown about.

For instance, there’s the matter of
pricing. Up until a few days prior to
the introduction of the SPARCclassic,
its price was slated to be $200 higher
than the $4,295 (quantity one) at
which it made its debut. Could it have
been the slew of PC price cuts made
by Compaq Computer Corp. and oth-
ers that led to Sun Microsystems
Computer Corp.’s last-minute decision
to knock the nondiscountable street
price down a few more notches?

Then, there’s that old bugaboo-ship-
ment dates. Exactly when will those
SPARCcenter 2000 servers ship? The
eight-processor version is due out in
June. But the 16-processor
SPARCcenter isn't slated to ship until
the second half of 1993, and the 20-

processor one won't make it off the

10
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loading docks until the first half of
1994. How these dates will affect the
introduction of Sun’s rumored “low-
end” SPARCcenter, code-named
Scorpion, is anyone’s guess.

Speaking of SPARCcenter, is it a
mainframe killer or the box that will
save the mainframe by helping offload
some of its chores? If you're confused,
take heart: Sun seems to be, too.
SMCC has called SPARCcenter “a
mainframe-caliber system for data cen-
ter applications.” But SMCC officials
are also on the record as saying that
SMCC is not positioning the
SPARCcenter as a mainframe or mini
replacement, but as a mainframe front
end.

One clue regarding the future of
SMCC as a big-iron vendor can be
had from SMCC’s careful and repeated
hints about “high-availability” hard-
ware and software that is on the hori-
zon from Sun. (So much for Scott
McNealy’s ridicule of road maps and
their makers.)

To date, Sun’s foray into high avail-
ability has been primarily in conjunc-
tion with New York City-based sys-
tems integrator Fusion Systems Group
Inc. In October last year, Fusion
released High Availability for Sun (HA
for Sun) software, a product it devel-
oped with J.P. Morgan, to manage a
“failover,” Sun’s word for switching
from a primary Sun server to an alter-
nate machine. SMCC is currently
billing its SPARCcenter as a “fault-
resilient” rather than “fault-tolerant”
machine.—mjf’

New Tools for the
Development Trade

Within the past few months, a num-
ber of low-profile software vendors
have introduced some high-profile
tools to assist developers across the
programming spectrum.

Cooperative Solutions Inc., San Jose,
CA, at the end of last year rolled out
what it called “the first seamlessly inte-
grated environment for deploying and
managing client/server applications,”
Ellipse. In the Cooperative Solutions
model, the servers run UNIX (at press
time, only SunOS 4.1.2, but with AIX
and HP/UX support expected soon),

and the clients run Microsoft Corp.
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The Smart Star Vision Development
Environment includes an object
browser and debugger.

Windows or OS/2 (with Presentation
Manager waiting in the wings). The
server repository can be based on
either Sybase or Oracle.

The application-generator-style,
LAN-based development environment
is designed for multiple users who
want to develop basic business applica-
tions—the type that are usually found
on mainframes only. The production
environment partitions programs auto-
matically so that true client/server pro-
cessing (rather than just front-end pro-
cessing) can occur. Both the
development and production systems
include configuration management,
version control, release management
and other relevant modules.

Cooperative Solutions goal is to
allow users “to change things like pre-
sentation services, databases, operating
systems, communications services and
transaction services without having to
change their generated applications,”
explains company President and Chief
Executive Officer Dennis McEvoy.

SmartStar Corp., Goleta, CA, has a
somewhat similar orientation. The
company’s first product, SmartStar
Vision, according to SmartStar, “pro-
vides the first object-oriented
client/server application development
environment for creating portable,
SQL database applications with mini-
mal coding.” Clients supported by the
environment include Microsoft
Windows PCs and Apple Computer
Inc. Macintoshes running X, as well as
other X terminals and X systems.
Servers supported by SmartStar Vision
are Sun SPARC, Digital Equipment
Corp. Ultrix and DEC VMS systems.

The server portion contains a multiple



Announcing New Low Cost Color Scanner & OpenScan 4.0

Apunix is King of the Jungle when it comes to
imaging products. Let Apunix guide you to the
best hardware and software solutions available
in the jungle.

A Full Line 0f Image Scanners

B 24 Bit True Color Scanner. High quality
color separation in a single pass scan.

W 400/600 DPI A4 or B sized grayscale scan-
ners. The best low-cost, high-quality solu-
tions for your image capture needs.

B OpenLook and command line user inter-
faces for contolling scanner.

® Professional image editing packages are
available.

® OCR document recognition software
available with omnifont recognition.
Features exclusive easy document
correction and learning capability.

Affordable Mitsubishi CP210U
Photographic Quality Printer
® Under $7,000 photographic quality dye
sublimation color printer.
B Prints on paper or overhead transparencies

with any one of 16.7 million colors at each
dot.

| Color PostScript compatible with Apunix’s | Print files from any color PostScript
NeWSprint driver. application, such as Arts & Letters,
with Apunix’s NeWSprint driver.

® Sun Rasterfile filter for printing full color
images in just minutes.

® SCSl interface attaches to Sun SCSI port
for high speed. ?

® Sun Rasterfile filter for printing color and
gray-scale images in minutes.

B Prints from wide variety of video sources as
well as parallel, S-Bus, SCSI, and Ethernet
interfaces.

Polaroid CI-5000 Desktop :
Film Printer FREE OFFER —
Send us your color PostScript or raster file

B Print instant or conventional full color 35 and we will print it on either our low-cost

mm slides and small format overhead photographic-quality printer or on a 356 mm

transparencies from your SPARCstation. slide. Or, send us your color hard copy along
® 4096 by 3600 resolution with 24 bits of with a tape or floppy, and we will scan it, print

color at each dot. it, and mail it back to you.

Additional Apunix
jProducts:

%2 (800) BAP-UNIX

“E‘:{

S
8 Pl s S Pty = BUh unix Computer Services
P o Telebi . /07> z ;
o Disks » Exabyte ¢ DAT e Taprz ) Z 5575 Ruffin Road, Suite 110
Stackers « Terminal Servers h éﬁp /f San Diegn, CA 92123
. . T o Half-il T
Taitghenr::atgngt'fosfi‘:al — % “\2?}@ R M(S(C;% (51|9) 395-'922%|FAX‘ (6'19‘) 495-9230
h ) fucsd!apunix!sales
Call 1-800-8AP-UNIX e e ea s

Internet: apunix!sales@ucsd.edu
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SQL database query optimizer and dis-
tributor and supports industry stan-
dard DBMSs like Oracle, Ingres,
Sybase and Rdb, along with other
databases that include an internal SQL
database processor using RMS for
VMS or C-ISAM for UNIX.
SmartStar Vision is a rapid applica-
tion development environment that
integrates database objects with GUI
objects. It allows the development of
all windowing styles, such as scrolling,
columnar displays and invoice order
form displays. The only coding
required to convert a prototype to a
production application is to imple-
ment the basic business requirements
that define the purpose of an applica-
tion, and this can be done using the
product’s 4GL, called SmartGL.
SmartStar Vision enables developers to
create some fairly complex windows in
minutes, the company claims, that

would take several days with other
GUI 4GL products and several weeks
with some of the existing GUI
builders.

Software Emancipation Technology
(SET), Waltham, MA, is hoping to

1@{; i ™ %

Boston Santa Clara

(508) 872-7796

ISN'TIT

(408) 980-1900

NEWS

capitalize on the success of the para-
metric design fever that is spreading
through the CAD/CAM/CAE com-
munity. (It doesn’t hurt that SET’s
founder and president, Dr. Vladimir
Geisberg, is the brother of Sam
Geisberg, the president of CAD indus-
try darling Parametric Technology.)
The philosophy behind SET and its
products is that software development
is not a linear process; instead, it needs
to be flexible and open to interactive,
automatic change “to the lowest level
of software granularity.” SET’s product
family, called ParaSET, integrates all
phases of the software-development
process, including specification, analy-
sis/design, coding, testing and mainte-
nance. The core system consists of
Para/Designer, which enables forward
engineering using both structured
design and object-oriented design
techniques; Para/Programmer, a tool
for reverse-engineering of existing soft-
ware; Para/Online, a tool for creating
structured text or Hypertext-based on-
line documentation; Para/Interpreter, a
debugging environment; and
Para/Analyzer, a tool for analyzing and

United Kingdom
+44-0734-892149

REASSURING TO KNOW
THAT WE’LL NEVER LEAVE YOU STRANDED?

Good news for Sun users and the maintenance firms
servicing them - when you need instant help, Apex has
your part. We have the largest inventory of Sun parts
outside of Sun itself. For all models of Sun workstations
from the earliest to the most current. So, when you need
an emergency swap, you’ll get the part, not an excuse.

Seattle Fax
(206) 867-1900

restructuring existing source code. The
tools interoperate with various other
vendors’ compilers, configuration
management and basic UNIX utilities.

Availability of all ParaSET modules
for Sun is slated for sometime this
quarter. Availability for Hewlett-
Packard Co., Digital Equipment Corp.
and IBM Corp. workstations is expect-
ed to follow soon thereafter.—m;jf

SunConnect Goes Global
Three new high-speed, wide-area
network (WAN) connectivity products
have been introduced by SunConnect.
The three—SunLink ISDN, SunLink
Frame Relay and SunLink PPP-are
designed to enable applications that
have traditionally been limited to use
in LAN environments to run “faster
and more economically over global
networks,” according to SunConnect.
SunLink ISDN allows remote
SPARC workstation users to connect
to other systems over Basic Rate
ISDN. Sun says the product is ideal
for advanced application users who
require “real-time” or interactive
access, such as desktop conferencing,

»

X

N
¥

As the largest fourth party maintenance firm in the Sun
market, every Apex service is designed to answer your
need, when you need it. So, when you’re draining
the swamp and the alligators start snapping, call

Apex. Toll-Free: 1-800-678-3113

#Y

comT |

(206) 883-4910
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AND THEN THERE WAS ONE

Independent Tables

& UniSQL

Multiple Inheritance

Cla&ses
Objects

RELATIONAL OBJECT-ORIENTED

INTRODUCING THE FIRST UNIFIED RELATIONAL AND
OBJECT-ORIENTED DATABASE MANAGEMENT SYSTEM

UniSQL is pleased to
announce availability of
UniSQL/X, the world’s first
truly unified relational and ob-
ject-oriented database system.
The UniSQL/X DBMS
offers users unprecedented
data modeling capabilities in
a client-server environment
supporting SQL/X, the first
complete ANSI SQL compli-
ant object-oriented database
query language. SQL/X for-
mally extends SQL with
support for classes, objects,
methods, arbitrary data types,
inheritance, and encapsula-
tion, while preserving existing
investments in SQL-based
applications, training, and
development skills.

The UniSQL/X™ unified
relational and object-oriented
database system also delivers
on the promise of multimedia
data integration by allowing
users to manage sophisticated
combinations of image, text,
graphic, audio, and video data as
easily and reliably as integers and
decimals are managed today.

And with UniSQL/X, mul-
timedia data is fully integrated
with the system's robust data
management facilities, includ-
ing the SQL/X query language,
query optimization, database
views, access authorization,
automatic concurrency con-
trol, automatic restart and
recovery, and access method
management.

UniSQL rounds out the
UniSQL/X database system
with UniSQIL/4GE™ applica-
tion development tools and a
full complement of customer
support services.

For more information
about how UniSQL can help
solve your most difficult data
management problems today,
please call us at:

1-800-451-DBMS
(3267)
y
%

1
4

4

World Leaders in Database Technology

UniSQL, Inc.

9390 Research 11, Suite 200
Austin, TX 78759-6544
Facsimile: (512) 343-7383

Copyright ©1991 UniSQL, Inc. All rights reserved. UniSQL, UniSQL/X, and UniSQL/4CE are trademarks of UniSQL, Inc.
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email and multimedia customers, who
can use ISDN to transmit images and
graphics at high speed.

SunLink ISDN requires Solaris 2.1
and will run on SPARC-based systems
that are equipped with an ISDN port
(SPARCstation 10s and LXs) and
other SPARC systems that have an
SBus ISDN card. Sun Microsystems
Computer Corp. plans to begin offer-
ing SunLink ISDN to its customers
sometime next quarter.

SunLink Frame Relay provides IP con-
nectivity over frame relay networks at up
to T1/CEPT speeds (1,022 virtual
point-to-point connections over each
physical frame relay connection). The
product includes a SunNet Manager net-
work-management agent that provides
administrators with frame relay perma-
nent virtual circuit (PVC) statistics.

The product runs on Sun-4-class sys-
tems running SunOS 4.1.X with
SunLink HSI/S or SunLink MCP,
SunConnect resellers, including Sun
Microsystems Computer Corp. and
SunExpress, are selling the product for
$1,150 per copy.
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NEWS

SunLink PPP allows SPARC hosts to
route TCP/IP traffic over point-to-
point links at up to T1/E1 speeds by
using the Internet standard point-to-
point protocol (PPP). SunConnect is
positioning the product as a “cost-
effective alternative to dedicated
routers,” and the product interoperates
with routers that support standard
PPP. (At press time, Sun had tested
SunLink PPP only with Wellfleet
Communications routers, however.)
Like SunLink Frame Relay, the PPP
product includes a SunNet Manager
agent.

SunLink PPP runs on Sun-4-class
systems running SunOS 4.1.X with
SunLink HSI/S or SunLink MCP.
Again, SunConnect resellers, including
SMCC and SunExpress, are charged
with selling the product. Suggested list
price is $1,150.—mjf’

This Just In...

* A handful of networking vendors,
among them Sun Microsystems
Computer Corp., have created a list of
goals for implementing Ethernet net-

works at 100 Mb/s using unshielded
twisted pair, 10BaseT wiring and have
pledged to work together to expedite a
standard for the industry. The “10/100
Mbps Ethernet Migration Objectives”
are designed to provide a low-cost
migration from 10 to 100 Mb/s;
ensure rapid standards development by
using existing interfaces where possi-
ble; preserve current Ethernet MAC
layer protocols; and support existing
cabling. Other members of the gang
include 3Com Corp., SynOptics
Commaunications Inc. and LAN Media
Corp., among others. A rival 100-
Mb/s plan is being pushed by Hewlett-
Packard Co. and AT& T Microelec-
tronics and is being supported by
Banyan Systems Inc., Novell Inc. and
Microsoft Corp.

* SunSoft has ported its ToolTalk
application-integration software to
platforms from Cray Research Inc.,
Digital Equipment Corp., Hewlett-
Packard Co., IBM Corp., Intergraph
and Silicon Graphics Inc. All ports are
available now.

* RDI Computer Corp., San Diego,

A smart way to spe



has introduced a new portable based
on the SPARCstation IPC mother-
board, with an active-matrix TFT
color LCD display and new 450-MB
hard drive. The BriteLite IPC color : .
system retails for $9,995. e
* Notebook maven Tadpole el
Technology, for its part, has introduced
a new, low-cost SPARCbook configu-

SunSelect says it is repositioning PC-
NES. The difference is “we [Sun]
address areas where the LAN OS ven-
dors are weak, such as the back end of

the client/server configuration and in
the extensability to WAN area,” says
Dave Rosenlund, product line manag-
er for PC networking. SunSelect has
taken its first steps by unveiling new

ration and slashed SPARCbook 1 pric- — S packaging and volume pricing options
ing. The SPARCbook LC is available CenterLine Software Inc.’s for the product. PC-NES is now avail-
in two configurations: the S1-LC, with ObjectCenter 2.0 includes many able in 10- and 25-user packs, in addi-
a 180-MB hard disk, 8-MB DRAM new features, suchas tion to the 100- and 500-user packs
and a gray-scale display, for $3,950; precompilation of header files. offered previously. New list prices are
and S1-LC/T, with a 180-MB hard $310 per copy for the 10-user version,
disk, 8-MB DRAM and a color TFT It can handle large C++ apps and and $278 per copy for 25 users. =o
display, for $5,950. A 16-MB memory includes support for use and develop-
and a floppy disk option are available ment of C++ class libraries via tem- m
for $950 and $750, respectively, but plates located throughout the environ-
only at the time of the order. Price cuts | ment. The new version includes other In the article “SWAN:
for the SPARCbook 1 range from 33% = enhancements in debugging, object- ATM by '95 or Bust” in the
on color TFT model, to 38% on gray- code run-time error checking, October 1992 SunExpert,
scale ones. advanced dynamic code and data visu- we should have indicated
* Version 2.0 of CenterLine Software | alization capabilities and support for | that Sun Miérosystems
Inc.s C++ programming environment both Open Look and Motif. List price Inc. manages its PBX sys-
is slated to ship this quarter. Object- is $3,995. CenterLine is based in tems with AT&T’s Trouble
Center 2.0 now offers fast compilation Cambridge, MA. Tracker product.
through precompilation of header files. * At the suggestion of its customers, !
t’s also a smart way to maximize the PC Options include N FS® Netbios, X-Windows
networking capabilities of 0S/2® or DOS (0S/2) and application development toolkits.
th Windows.™ In fact IBM TCP/IP work- Of course one of the best features of IBM
ition software is a perfect building block for TCP/IP solutions is IBM support and service.
1iking users running on virtually all IBM The basic package for OS/2 lists for $200. The

DOS/Windows package lists for $230. To order

BM TCP/ IP fOI‘ OS / 2 or for more information, call 1 800 IBM-CALL,

ext. S26.
or DOS/Windows IBM TCP/IP. When it comes to making it all
work together, we know our ABCs.
wironments including AIX® 0S/400® VM and

®IBM, 0S/2, AIX and 0S/400 are registered trademarks of International

VS» as well as non-lBM SyStemS- Business Machines Corporation. ®NFS is a registered trademark of Sun
~ £ 9 Microsystems, Inc. ™Windows is a trademark of Microsoft Corporation.
With IBM TCP/IP solutions you’ll have Doalor priaes may vary. ©1062 1B Corp,

dustry-standard network software. You’ll also
t a rich package of applications including

e transfer, terminal emulation, mail, network
inting, remote command execution and
stwork management among many others.

| interoperability.
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MOUSE-TRAK" is designed
with the highest quality
materials available. It is a
professional trackball
instrument, with features
designed for power

users with
demanding
needs.

Designed For
The Power User

If you are a
professional power

user involved in CAD/CAE,
Desk-top Publishing,
Command and Control,
Drafting, or Business
Graphics applications,
MOUSE-TRAK has been
designed with you in mind.
Utilizing materials, parts
specifications, and design
features not found in
commodity mouse and
trackball products, MOUSE-
TRAK provides high-end
professional and industrial
users a highly reliable and
unusually smooth-operating
pointing instrument.

Highest Quality Construction
Unlike commodity trackballs
with their plastic and soft
metal components, MOUSE-
TRAK utilizes a polished
phenolic ball set directly on
hardened and polished
stainless steel shafts
supported by precision steel
ball bearings. This provides
you with a smoother

action, longer lasting,

more trouble-free
mechanism.

se Your Mouse and

Enhanced Ergonomic Design
MOUSE-TRAK eliminates
wasteful and tiring arm and
wrist movements. Your hand
rests elevated on the soft
hand pad while your
fingertips manipulate the
trackball and input keys. It

is a natural and effortless

method of precise cursor
control. With MOUSE-
TRAK you can work longer
and more productively.

Better Than a Mouse

The trackball is superior in
almost every way to a mouse.
No special surface is
required. The footprint is
much smaller. Precision and
control are enhanced and
comfort is improved.
Working with MOUSE-TRAK
will increase your
productivity.

For All Major Platforms
MOUSE-TRAK provides
Professional models for
popular workstations from
SUN and compatibles,
Digital, Intergraph,
HP/Apollo, Silicon Graphics,
and IBM. Other versions

T oOlLLlL F R EE

support PS/2 and PC
compatibles, Macintosh, and
Microsoft and Mouse Systems’
“mice” MOUSE-TRAK comes
complete with interface
cable, instruction manual and
a one-year warranty.
MOUSE-TRAK is truly plug-
and-play.

Industrial Model Available
We also offer an Industrial
model which has the same
features and ergonomic
design as the Professional,
but with a super-strong
Xenoy thermo-plastic alloy
case, Mylar ring around

the ball opening for added
protection from dust and
debris, conformal-coated PCB
for enhanced moisture
resistance and debris

1 -800-5233 -

Increase Your Productivity

tolerance, and a shielded
cable that provides additional
strength and reduced EMI.

Enhanced Precision and Control
For more information, the
name of the Dealer/
Distributor nearest you, or

to order your MOUSE-TRAK
direct, in the U.S.A. call:

1-800-533-4822
yvonne @ moustrak.com

mouse-frak

The Professional’s Trackball

®

4 8 2 2

International MOUSE-TRAK dealers: NTWare Ltd. Pangbourne, Berkshire UK. 0734 845792 UNIXPAC Pty. Limited Sydney, Australia (02) 953-8366

The Chamelon Group Dusseldorf, Germany 0211-379057 GIGA Ud. Tel-Aviv, Israel (3) 817-888 Datacomp Dictikon, Switzerland 1740 51 40

SC METRIC A/S Naerum, Denmark 42 80 42 00 Aurora Systems, Inc. Seoul, Republic of Korea 718-4985 Hypec Electronics Ryde, Australia (02) 808 3666
SPECMA Gothenburg, Sweden 031 89 16 00 PHASELYS Rosny Sous Bois, France Tel 48.94.84.85 FAX 48.94.96.16 MOUSETRAK is manufactured in the US A, by ITAC Systens, Inc.,

Garland, Texas 75042 Tel: 214/494-3073 Fax: 214/494-4159 Patented by ITAC Systems, Inc. MOUSE-TRAK is a registered trademark of ITAC Systems, Inc. Other brand and product names are trademarks of their respective holders.
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sk Mr. Protocol

by MICHAEL O’BRIEN

“Today ve got oyster stew. Vot you
have?”

—Head of User Services

“Wheres the beef?”
—The immortal Clara Peller

“Youve always got to know where your
towel is.”
—Douglas Adams, Vol. 823 of the
Hitchhiker’s Trilogy

TOM BARRETT

Mr. Protocol Roots Around

You've given us
all kinds of infor-
® hation about the
PY Big Wide World
outside our local
organization, and
(for the sake of argument) let’s assume
you've even convinced us that it’s
worth the effort to get some kind of
external connectivity. How do we
deliver this to our users? How do we
convert the stuff you tell us about into
something the average user could actu-
ally use?

A: Boy, you're just not going to be a
pussycat this month, are you? Well,
let’s give it a try. Mr. Protocol is suffer-
ing from a serious case of polytropia
dingdongia, and it'll do him good to
work it off.

It would be jejune to say that the
Internet supplies a wide variety of

SUNEXPERT Magazine/January 1993

services. (Wonderful word, that.
Always somehow reminded Mr. P. of
jujubes.) The point is that the services
your users are interested in will depend
on who your users are. If they are a
fun-loving, banana-eating bunch of
congenial idiots who are notable
mostly as shining examples of
Darwinian reversion, then throwing a
few copies of the readnews manual
page in their direction will probably be
the most helpful thing you can do. In
a few days or weeks, you can merely
sweep up the debris and go looking for
a new bunch of users. The only advice
Mr. P, has for you in a case such as this
one is to make sure that your office
door isn’t one of these poor hollow
interior jobs, but a real, solid exterior
door, preferably made of ironwood
(though oak will do at a pinch). Keep
it locked. In fact, try not to be in the

17



1/0 BOTTLENECKS?
SYSTEM PERFORMANCE
PROBLEMS?

Did you know?

Your CPU can
execute over 100,000
instructions in the
time it takes for one
disk 1/0. Find out
how a DES SSD
will dramatically
increase your
system's J

performance.

Call :
408/727-5497 §
or fax
40817275496
today for
more

information.

W Less Than Ims Total Access Time
W Reduce User's Response Time
W Shorten Batch Job Processing

W Add More Users Without
CPU Upgrade

=DES

Disk Emulation Systems, Inc.
3010 Scott Blvd.

Santa Clara, CA 95054
408/727-5497
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office at all until the dust settles.

If your users are the more sober,
productive type, your job will be
consequently more challenging. Throw
them the rn manual page. The higher
bandwidth will keep them commensu-
rately busy.

Oh, all right, all right, put that
down! The way you're carrying on,
youd think users were worth worrying
about. I mean, as if they paid the bills
or something.

Organizations that have just
connected to the Internet, in whatever
fashion, have a delicate balancing act
to follow. Presumably, having
made the decision to join
the network, your organi-
zation had some reason
for doing so. This may
have been a nebulous
need for connectiv-
ity, based on all the
noise and hoopla,
or it may have been
a very concrete
reason.

Whatever the
case, it is certain
that management
was presented with a
reason that gave
every appearance of
being concrete, even if
the facts at your level
would suggest otherwise.
It is sometimes the case that
the concrete reason proposed to
management is in fact the real reason
for joining the Internet. Such organi-
zations give Mr. Protocol the cold
collywobbles. It makes life that much
easier for the folks who are given the
job of providing user services, though,
since the user base is directed toward
some one goal or set of goals.

The question of user services is one
that has always received attention in
user groups organized around a single
vendor, presumably because the
common vendor environment
provided enough similarity for inter-
change to be immediately useful. Up
until recently, Internet connectivity
has been treated as just another service
among many, and there’s been rela-
tively little interchange purely on the
basis of the Internet.

SUNEXPERT Magazine/January 1993

With the advent of distributed
Internet resources, however, activity in
the user services arena has been pick-
ing up substantially. In fact, user
services are beginning to use the
Internet as a provider tool as well as a
resource to be explained.

Mr. Protocol has maundered on at
length in the past about the new,
distributed resources that have
appeared in the last few years on the
Internet. He does not propose to
discuss those services in detail here,
since he’s done that in the past for

some of them, and is reserving the

rest until someone bribes him
with a really big shipment of
chocolate chip cookies,
but he does wish to

convey the fact that
these services can
materially affect how

user services can be

delivered.

So what services
should a newly
established site
expect to deliver?
Mr. Protocol is
glad you asked.

Real user services
are, of course,
dependent on a real

user services budget.
User services are rarely
budgeted ab initio.
Usually, a number of inde-
pendently funded projects, each
created on the spur of the moment,
are eventually lumped under the rubric
of user services. Once created, the
organization becomes self-perpetuat-
ing, at least, if it does anything like a
good job. People wonder how they
ever got along without it.

Mr. Protocol, cantankerous as ever,
remarks that in the old days of loading
your own punch cards into a machine
that didn’t even have an operating
system, “user services” consisted of
stacking the hardware manuals where
people could find them, and fixing the
machine when it broke. Things are
somewhat more advanced today, he is
forced to admit.

Today’s user services organizations
bridge the gap between the systems
team and the user population. They



“I INVENTED
SCCS, But Now
USE PVCS™

PVCS Version Manager 5.0 provides complete
control of versions of your software and its elements,
including binary files. Previous configurations are
easily recovered at any time. Parallel development is
made safe and productive because conflicting
changes are detected and prevented or saved as a
parallel development branch. You always know who
made a change, when and why it was made, and
what was changed. In addition, PVCS Configuration
Builder can embed “footprints” containing historic
information into compiled code and act conditionally
on the information when it uses the code. Footprints
in executable code can be read with an included
utility. This greatly simplifies bug tracking.

PVCS is the Standard for
Desktop and LAN-Based
Development

“I invented SCCS back

in 1972 but today PVCS
offers much more than
SCCS in control, security
and productivity. It's
professionally maintained
and updated. | wouldn't
trust my company’s
precious code to
anything less.

PVCS is far more
convenient to use than
SCCS ever was, and it
works transparently
across OS boundaries. For
features, performance,
reliability and
convenience, there’s no
comparison - PVCS is the
best configuration
management product on
the market.”

- Marc Rochkind

Other new features include:
M Definable promotion models.

B Multilocking and fine-grained lock techniques
for better work group access.

I SCCS and RCS archive importing.
B Extensive reporting capabilities.

The PVCS family includes the PVCS Developer’s
Toolkit that not only makes it easy to connect PVCS
functionality to whatever programming environment
you use, but also opens the door to much needed
application features in commercial applications.
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Marc Rochkind, President, XVT Software, Inc.

PVCS Configuration Builder is highly compatible
with UNIX MAKE. The macro names are the same
and the search path logic is identical. Most UNIX
MAKE scripts will run without modification.

PVCS provides the reliability and functionality that
developers like Marc Rochkind need to produce the
demanding applications of today.

Call today for our FREE i
white-paper, “Cost Justifying
Software Configuration
Management for

UNIX Environments”.

SunSoft SunOS & Solaris 2.0
IBM AIX
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handle everything from system docu-
mentation through user consulting to
what amounts to contract program-
ming. Mr. Protocol has no intention of
telling you how to set up a contract
programming shop. If people in your
organization need such services, they
will find you.

However, user services in many orga-
nizations has now grown beyond a
purely reactive role, and become
involved in outreach. “Outreach” is
viewed by Mr. Protocol as a synonym

for “peddling.” In such cases, the user
services organization is, in effect,
actively recruiting new users for the
system, or actively promoting the use
of facilities by current users.

M. Protocol does have a few point-
ers to hand out besides the obvious
(“Get your budget lined up early”).
The most important thing you have is
documentation, generally created by
other people. Create an on-line index
of available documentation. Since it’s
generally cheaper to print one copy of
the documentation and reproduce that
than to print multiple copies, keep
additional copies of all commonly
requested documentation on file, and
keep a count of the number of copies
in the on-line database. That way you
can make more copies before you run
out.

In addition, if possible, locate the
user services people right in the middle
of the systems team. Mr. P. has
observed that a user services team that
is located on the far side of the Grand
Canyon from the systems team gener-
ally has only the vaguest notion about
what’s currently going on.

If you're in a large organization,
make sure you're the only people
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singing in your particular chorus.
Nothing’s more confusing than two
organizations with tangential recom-
mendations to the same user commu-
nity. Pay particular attention to the
library, if your organization has one.
You'd be amazed what those people are
up to these days.

Every user services organization,
except for the culturally dispirited sort
found in organizations specializing in
white shirts and neckties, eventually
takes on A Mission. It doesnt much

r. Protocol thinks that using newsgroups
beats email all hollow for internal
distribution, but he has also seen the
attempt fail miserably.

matter what the mission is, so long as
there s one. This reaction seems to
stem from a basic human need to initi-
ate action. Whether or not this is
viewed as a Good Thing depends on
local corporate culture. An academic
setting, which by charter has nothing
better to do than to reach out and
torture the hapless, usually views such
doings not so much with approval as
with a sudden focusing of religious
fervor. In a more button-down corpo-
rate setting, on the other hand,
management will often view the
sudden liveliness of a previously quiet
organization with instinctive disap-
proval and irritation.

An outreach operation attempts to
educate the user base about the avail-
ability of a new or underutilized
resource. Often enough, these days,
the target of such a program is the
Internet itself. The nice part about
that job is that the Internet commu-
nity is finally beginning to pay atten-
tion to this area itself, leading to a sort
of bootstrapping procedure whereby
Internet resources are being created
that can teach the use of other Internet
resources.

Often your first lead to the existence
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of a new resource comes in the form of
a diamond in the rough. Seeing as how
you're not entirely dim, you've taken
Mr. Protocol’s advice and gotten your
office moved into the same corridor as
the systems team. One of the systems
types comes in. This isnt the hyperac-
tive one; this is the one who seems to
be in permanent residence elsewhere.
You're never sure if he’s come in to see
you, or merely forgotten which is his
office and decided to make the best of
things in yours. As best you can make
out, he seems to have discovered an
interesting new application on one of
his endless Internet fishing expedi-
tions. If only he'd quit fiddling with
the hole in his T-shirt and stop
mumbling, maybe you could even find
out what it was.

Assuming that the new service is
worth promoting, how do you
promote it? What sorts of tools are
available to you to get The Word out
to users?

Many organizations take the not
unreasonable attitude that users hate
to learn new systems almost as much
as they hate to open envelopes from
government institutions whose exis-
tence they never suspected. Therefore,
they’ll use delivery services with which
the users are already familiar—in the
worst case, electronic mail.

Alternatively, figuring that Usenet is
rather ubiquitous, they will create local
newsgroups on the news server
machine, figuring that people can
check those at the same time that they
read the rest of the network news, and
using the same tools, at that.
Surprisingly, this can have limited
success, possibly due to cultural diffi-
culties. No one expects to find
anything really worthwhile on Usenet
(or at least, nothing work-related), so
reading it can become haphazard. Also,
the button-down types who wouldn’t
be caught dead reading that tripe are
exactly the ones who refuse to take the
time to learn how to use the rather
complex news-reading clients just to
read the boss’s own private BBS. Mr.
Protocol thinks that using newsgroups
beats email all hollow for internal
distribution, but he has also seen the
attempt fail miserably. Possibly, sheer
persistence is what's needed here.
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Probably the most ambitious
response to the need for outreach is
the campus information system. These
things are popping up like weeds.
Seemingly, their time has come.
Usually these systems are optimized to
answer questions as quickly as possible,
while still supporting browsing. They
do this through hierarchical, menu-
oriented operation. Culturally, they are
descended from the on-line library
catalogs, which have been around for
years.

The downside of these systems is that
they do represent a new user interface.
The upside is that they are far easier to
learn than any of the common news-
reader programs. They are menu-based
and often support hypertext links.

One of the most popular bases on
which to build a campuswide infor-
mation system is a system called
gopher, which has put in an appear-
ance within the last couple of years as
an extremely capable and convenient
remote documentation system. Mr. P.
promised not to go into the details of
gopher, and he’ll keep that promise,
yes sir, at least for this month. But no
treatment of user services would be
complete without a brief description
at least. gopher uses a home-brew
protocol to allow information files to
be transferred from a remote system to
the local system, either for perusal or
for permanent storage. The twin
advantages of the use of gopher are
that it is easily configured and that it
can “hand off” a connection to
another gopher server elsewhere on
the network. As far as the user is
concerned, he is browsing an incredi-
bly deep menu tree, but invisibly to
him he is (or may be) also traversing
the Internet from end to end, being
handed off from one gopher server
to another.

These twin advantages seem to be
pushing gopher further and further
ahead of the pack, at least in the realm
of campus information systems. An
organization with a directory full of
information can simply point a
gopher server at it and forevermore
be freed of the necessity of, say, gener-
ating a carefully crafted copy in some
baroque database format on a regular
basis. gopher is able to use the origi-

nal directory of files and in fact can
deal with files in a variety of common
formats, from plain text to GIF graph-
ical images.

The other advantage of gopher, its
distributed nature, acts as a value-
added attractor in many ways.
Depending on the links introduced to
point to other, off-campus gopher
databases, users may be greeted with a
world far wider than just the local
campus. There are more than 200
gopher servers currently in operation,
and your users can have access to all of
them, so long as you put one or two
external links into your local gopher
database, to hook in to the rest of the
world. Mr. Protocol’s amanuensis,
within 15 minutes of first compiling a
gopher client program, and with no
instruction whatsoever on its use other
than that provided interactively by the
program, obtained the current home
address of the professor (now emeri-
tus) who first taught him the Greek
classics 25 years ago. He figures that’s a
pretty wonderful Christmas present.

Chocolate Chip Cookie Hall

of Fame Department

More than the usual thanks to
Valerie Polichar, for putting Mr.
Protocol on the gopher’s trail, and
the trail of campus information
systems in general.  =o

Mike O’Brien has been noodling
around the UNIX world for far too
long a time. He knows he started out
with UNIX Research Version 5 (not
System V, he hastens to point out), but
forgets the year. He thinks it was
around 1975 or so.

He founded and ran the first nation-
wide UNIX Users Group Software
Distribution Center. He worked at
Rand during the glory days of the
Rand editor and the MH mail system,
helped build CSNET (first at Rand
and later at BBN Labs Inc.) and is now

atan aerospace research corporation.

Mr. Protocol refuses to divulge his
qualifications and may, in fact, have
none whatsoever. His email address is
amp@expert .com.
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UUCP

he UNIX-to-UNIX Copy (UUCP) system is

the oldest form of wide-area networking avail-

able to the UNIX user. In fact, there was a

time when AT&T was selling “networked
solutions” comprising solely the UUCP package. It has sur-
vived the test of time and is still in use today because of its
low entry cost. Originally designed to use the serial connec-
tions that enable terminal access to the machine, UUCP
needs no special hardware or special device drivers built into
the kernel. When one machine makes a UUCP connection
to another, it simply logs in like a normal user, giving a user
name and a password.

Copying Files

UUCP was designed at a time when networking consisted
of connecting a piece of cable from the terminal port on one
machine to the terminal port on another. Alternatively, a
dial-out modem can be attached to the port, permitting the
use of the regular phone system to connect to a listening
modem on another site. In either case, a UUCP connection
is “point-to-point”; that is, it starts on one machine and ends
on another. To move files around, you either need to con-

KEITH GRAVES

by PETER COLLINSON,
Hillside Systems

nect to every machine you want to talk to, or specify hops—a
list of machines needed to reach the intended destination. To
copy a file to a remote machine one hop away from your
machine, say

S uucp myfile remote!filename

Beware that the exclamation mark means “history” to csh
and will need escaping with backslash. Obtaining a file from
a remote machine is easy. Simply specify the remote connec-
tion first.

$ uucp remote!rfile 1file

gets the file rfile on the remote machine into a file 1file
on the local machine. To send further afield, you would need
to say

$ uusend myfile hop!remote! filename

This transfers the file to hop and then to remote. You can
only send files in this way. These days, this often won't work
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because system administrators disable the ability to move
files like this. However, you will still see this form of address
in some mail contexts and in news headers.

Let’s look at what happens when you send a file using
uucp. The command queues a control file that contains the
copy direction, the name of the source file, the name of the
destination file and the file permissions (among other
things). At some point later, depending on how things are
set up, a UUCP connection will be established between the
two systems.

This can be done by using a dialer and connection via the
phone system; or the machines might be connected via a
direct terminal line; or, more frequently these days, the con-
nection is made via the Internet. We can be passive and wait
for the remote machine to call us. All these methods require
different code to support the transport medium; the selec-
tion of the method is made from a control file.

If we are calling out to another machine, we will expect to
see a normal terminal login sequence. It’s possible that the
uucp login is used, although security-conscious system
administrators will probably have given us a special login
and a password unique to our site. The calling program,
called uucico, will pretend to be a human logging into the
machine. In the simplest case, it will first send a newline and
wait for login: to be printed. It will transmit the login
name and wait for Password:. Finally, it will send the pass-
word. It uses text pattern matching to examine the responses
made by the remote machine and can be programmed to
reply appropriately.

Once logged in, a copy of uucico is used as the shell. You
can see this if you log in as a UUCP user. The remote system
will say Shere and be very unresponsive. There is a Control-
P hidden before the capital S. You cannot break out from
this with a Control-C, so you had better know how to drop
the connection using external means.

Our uucico expects to be talking to a remote uucico.
Once an initial handshake is done, the two uucico’s set up a
virtual circuit to carry data in both directions over the con-
nection. Serial lines are notoriously noisy, and the protocol
that is used on them works hard to ensure a reliable connec-
tion. The protocol used over the Internet is lightweight
because it knows that it is running over TCP/IP-a reliable
end-to-end connection.

Since we called out, we have the privilege of “going first.”
We look for work for this remote site and find the file that
was queued. The control file is shipped to the remote
machine. Note we don't just ship the data file to the destina-
tion the user specified. We move the control file, and it’s up
to the receiving system to request the data file.

This permits the receiving machine to make a number of
security checks. The most fundamental question is whether
the remote machine will allow the uucp user to create the
file that the user wants to move. Note that the UUCP sys-
tem doesn’t attempt to preserve individual file ownership. It
doesn’t attempt to communicate any user validation infor-
mation; without encryption this would be highly insecure.
Instead, when you move a file to a remote machine, the file
will be owned by uucp. The uucp user should not have

much privilege, so where uucp can access the file-store is
restricted.

The slice of the file-store tree that uucico can see may be
further restricted by a control file. Again, the balance
between security and usability enters the system admin’s role.
Security has always been a worry. It’s usual to always permit
access to the home directory of the uucp user, conventional-
ly /usr/spool/uucppublic (note the two p’s). So a source
sequence like

$ cp myfile ~uucp
$ uucp ~uucp/myfile remote!~uucp/file

will most often work. You may have the scripts uuto and
uupick on your machine. They are designed to help to
make this access a little more painless—look at their manual
pages for more information. It’s sometimes hard to tell a
manager that, “Yes, UUCP can copy into your home direc-
tory, but we stop that happening artificially for security rea-
sons.” Just remember that UUCP can copy out from the
directory too.

We are moving the control file that was queued when the
uucp command was called-remember? We have to worry a
little about what the command file will be called on the
remote machine when we copy it. It needs to have a unique
name; otherwise confusion will reign. We know that our
machine name is unique, at least as far as the remote
machine is concerned, so all the files that we send over have
our name as part of the filename. Then we ensure that all
our files are unique by using a sequence number that is
obtained from a command file. The sequence number is
incremented on every use. It will cycle in the fullness of
time. The cycle time should be slow enough so that the
sequence number remains unique for the duration of the file
transfer operation. Finally, the UUCP system needs a num-
ber of different file types and uses a file prefix to distinguish
them. For example, all control files start with the letter C.;
D. indicates a data file.

This care with file naming was needed in early systems
because UUCP kept all its files in one directory, usually
/usr/spool/uucp, so name clashes were possible. This
mechanism just didn’t scale when a site had large numbers of
UUCP connections and much time was spent in searching
that one huge directory looking for files. More recent UUCP
implementations have some way of splitting the single work-
ing directory into manageable chunks. Some systems place
all the work for a particular site under a single subdirectory
named for the site. Some systems have split the directory
using the file name, so when uucico looks for
C.hillsida6bw3, it will find it in the C.hillsid directory
under /usr/spool /uucp.

All being well, the control file will find its way to the
remote machine and be interpreted as an instruction to
move a file. The remote machine requests the file to be
copied, and it is sent down the communications link. It is
actually copied into a temporary file until it is known to be
present on the remote machine. It is not placed in its final
user-specified position because the line may drop during the
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transfer and several attempts may be needed to ship it. Only
when the remote machine has all of the file will it be put
into the place that was requested by the original command
line. This means that the user will either have the file or will
not. The user does not see a “halfway” house, where some of
the file has been transferred.

That finishes the processing of the original uucp com-
mand. Our machine may have other files to send and it does
so. Once outbound files are gone, the connection is turned
around. We ask the remote machine whether it has anything
to send us. If it does, those files are shipped. Finally, the con-
nection is dropped.

Remote Execution

UUCP springs into life when you realize that it can be used
to execute a command on a remote machine. For security
reasons, it is usually limited to executing just a small set of
commands, often just rmail for receiving local mail and
rnews to take news. The system administrator can limit the
commands by editing a control file.

The ability to execute remote rmail commands was the
start of Usenet. When using a UUCP-based mail system, I
want to send mail to some remote user and will say

$ mail hop!remote!user

and type in the mail. Actually, these days I am more likely to
type in a domain address and have the mail system translate
that into a path to the remote machine. The end result is the
same. My local mail system queues a command for remote
execution using the uux command. My mail system will exe-
cute

uux - hop!rmail \( remote!user \) < file

where file is a temporary file holding the mail that I am
sending. This is a little hard to read. Let’s break it down a lit-
tle.

will queue a command that is to be run on the remote
machine, hop, using the data taken from standard input,
shown by file. The contents of file are shipped separately
and fed into the command at run time.

The remaining text on the line is the command to be exe-
cuted on the remote machine. We intend that the command

rmail remote!user < stdin

will be executed on the machine hop. The standard input to
the command is taken from the file that is shipped separate-
ly.

The background process uuxqgt will be invoked on hop to
do the actual work of making the remote execution happen.
This daemon will arrange that the rmail command is called
with the appropriate arguments taking input from the file
holding the body of the mail. The command will inject the

file into the local mail system. Since the mail is not for local
delivery, hop’s mail system will also execute a uux command:

uux - remote!rmail user < file

This will send file as the data to be fed into rmail on
remote. We ask remote to execute

rmail user < stdin

which delivers the mail to the user on the destination
machine.

The uux command operates by queuing command files in
a similar way to the normal uucp command. However, it
sends three files to the remote machine. The first file con-
tains the message that we typed in earlier, and this will be
standard input to the rmail command. The second file con-
tains the instructions for uuxqt; this contains the name of
the user that queued the file and the command to be execut-
ed, among other things. Finally, there is a UUCP control file
that contains the instructions to transfer the other files. It
will be passed by the UUCP process to initiate the work.

When uux is run, the files are queued in a particular order:
first, the mail data file; second, the uuxat command file;
and finally, the command file to be passed to the other
machine. It is done in this order so we may safely abort the
command at any time. The first two files are just junk to
UUCTP until the command file is queued. When the com-
mand file is queued, we are safe in the knowledge that all the
data files needed for the uux action are ready and waiting.
By being careful about queuing order, we can avoid the need
to worry about the “state” of a queued transfer. This care
with sequencing of actions continues as the files are sent to
the remote machine.

As before, the uucico program connects to the remote
machine and will send over the UUCP control file. The
remote machine will request that the data file containing the
mail is sent over, and this will be followed by a request for
the uuxgt command file. Once the files are safely on the
remote machine, the source files on the local machine are
deleted.

We have arrived at the remote machine with a data file and
a uuxgt command file. We know that it's a command file
because it starts with X. Actually, this is a little clever. When
it was created on the local machine, it was treated as a data
file and named as D. something. The name of the file is
changed when we copy the file to the remote machine into
X. something. This creates an active uuxgt command file.

This exploits the atomicity of the basic file transfer action
that copies files first into a temporary location and only puts
them in place when the complete file has been transferred.
When uuxgt finds a file called x. something, it knows that all
the necessary pieces of the command are in place.

The uuxgt program is started by uucico or from the clock
by cron. Its job is to look for work in files called x. some-
thing and execute the commands therein. It uses a lock file so
only one instance of uuxqt is running. This method ensures
that commands are executed sequentially. It also helps with
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load management on the machine. It can prove a bottleneck
on some heavily loaded systems.

More UUCP Programs

We have seen that UUCP consists of a number of different
commands. There are a few more “user access” commands
that are worth mentioning. First, uuname is used to print a
list of sites that can be reached by the local machine. This is
needed because the control file that contains this informa-
tion (L.sys on some implementations, Systems on others)
should not be accessible by mortals. It contains login names
and passwords to remote machines. The uuname program is
run with appropriate privilege to read the file. When given
the -1 (minus e/)) option, uuname will print the name that
UUCP calls the local machine. This is useful for writing
portable shell scripts.

The uulog command is used to print data from the
UUCP log file. Every transaction is logged in the file, and
you can watch the progress (or not) of your file transfer to a
remote machine. On some systems, the logfile is accessible
to mortals so you can find its location and examine it with
normal UNIX tools. The location depends on the UUCP
implementation on your machine. On some systems it is
/usr/spool /uucp/LOGFILE. Other systems maintain a
logfile for each machine that is connected using UUCP, and
the location of the logfile needs a little detective work. The
main benefit of the utulog command is that it can be given a
system to look for, so it can filter out an enormous amount

of irrelevant data from the output.

Lastly, but not leastly, let us not forget uuencode and
uudecode. These two programs enable the encoding and
decoding of binary data. The data is encoded into a text file
solely containing printable characters. The file is created by
uuencode. It also contains the original file name and the
permissions that were originally set on the file. These are
“part” of the UUCP suite for historical reasons; in fact, they
are more useful these days to a mail user who would like to
send a binary file via the text-only mail system.

Further Reading

[ have tried to avoid too much detail on configuring
UUCP-this is covered well in the books on the subject. Two
are worth mentioning. Unix System Administration
Handbook by Nemeth, Snyder and Seebass is published by
Prentice Hall. This excellent book has a good section on
UUCP, modems and the like. Also, the O’Reilly book
Managing UUCP and Usenet by Tim O’Reilly and Grace

Todino is worth a read. =

Peter Collinson runs his own UNIX consultancy, dedi-
cated to earning enough money to allow him to pursue his
own interests; doing whatever, whenever, where ever... He
writes, teaches, consults and programs using SunOS running
on a SPARCstation 1+. He is the Usenix Standards Liaison.
Email: pc@expert .com.
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“Three Prayers to Bree Amal, Goddess of
Keepers of Disorderly Houses:

May These Events Not Involve Thy
Servant.

May These Events Not Cost Thy
Servant Money.

May These Events Leave No Trace of
Themselves in Thy Servants
Memory.”

—Casting Fortune, John M. Ford
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May These Events (Part 2)

his month, as promised, I'm
going to talk some more about
the BSDI/UC/USL lawsuit.

Unfortunately, there is precious little
hard news to report. Discussions are
progressing among the litigants, and
events could easily overtake our publi-
cation schedule, but nobody is saying
much right now. Consequently, I am
limited to reciting (and editorializing
upon) the way we got into the current
mess, and where things may go from
here.

In Part 1 (October 1992), I discussed
the beginnings of UNIX, the BSD sys-
tem and the current fracas. Here is an
Ian Shoales-style synopsis for those
who missed it: Ken Thompson didn’t
want to go back to punched cards after
AT&T got out of the Multics project.
Trying to create a file system and a
space travel game, he launched a
multibillion-dollar industry.

Ken brought a copy of UNIX to a
part of UC Berkeley, now Computer
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Science Research Group (CSRG),
where it caught on with the local
hackers. They collected, modified
and wrote new pieces and parts for
UNIX. Redistributing the code to all
(UNIX-licensed) comers, they turned
CSRG into a major software recy-
cling center.

In 1987, CSRG noticed that the
code they were distributing was several
times larger than what they had started
with. They decided to split off the
non-UNIX pieces, so that they could
be distributed and used without
AT&T licenses. They had been doing
this for a few years, quite publicly,
when USL (AT&T’s UNIX spinoff)
decided to act.

Ignoring CSRG, USL sued (April 20,
1992) a small firm named BSDI for
trademark infringement and dilution,
false advertising and unfair competi-
tion. BSDI, whose staff and board
include some of the staff of CSRG,
sells BSD/386, a putatively UNIX-free
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operating system. Based on the latest set of split-off pieces
(NETY/2), it is available in source form for less than 1% of
the UNIX licensing fee.

The trademark infringement and dilution claims stemmed
from BSDI's use of the telephone number “800-I1TS-
UNIX.” This was cute, but it wasn’t the most wonderful
choice for a telephone number. Dozens of UNIX-related
firms use the same suffix, however; has USL ever sued any of
them?

The false advertising was embodied in BSDI’s assertion
that no USL license was required. (USLs complaint claimed
that NET/2, and thus BSD/386, “contains software code
that was copied from, based upon, or derived from, code
licensed to the Regents by AT&T, such that any operating
system derived from ‘Networking Release 2 requires a
license from AT&T or its successor, USL.”) The unfair com-
petition charge was based on the interaction of the conduct
described in the preceding claims with “applicable statutory
and common law.”

Moving On...

USL followed up its complaint (May 1, 1992) with 43
“Interrogatories” and 37 “Requests.” Not being a lawyer, I
can't judge their validity or appropriateness. They seem
intrusive, tedious and occasionally impossible to fulfill, but I
suspect that stems from the nature of the legal process.
Request No. 1 is fairly representative: USL requested

All documents constituting, evidencing, reflecting or concern-
ing the use of; possession of, or access to any computer related
products developed and/or licensed by USL or ATST (includ-
ing without limitation UNIX brand computer software operat-
ing systems) occurring at any time by any past or present BSDI
personnel or by any person or entity which has performed or is

now performing services for or on behalf of BSDI.

How would you handle such a request? Anyway, noting
that USL never proved that a USL license was required (for
copyright or any other reason), BSDI responded (July 13,
1992). They requested dismissal of all but the first USL

claim (trademark infringement):

In its Complaint, plaintiff UNIX System Laboratories Inc.
(“USL’) has asserted four claims, three of which purport to set
out claims for false advertising, dilution and unfair competition
against Berkeley Software Design Inc. (“BSDI”). All of these
claims are based upon BSDI's advertising that certain of its soft-
ware—which is copyrighted by the Regents of the University of
California (the “Regents”)—is free of ATST code and does not
require a license from USL.

Notably absent from USL’s complaint is any allegation that
USLs proprietary rights have been violated by BSDI, or any
allegation describing or defining USLs claimed proprietary
rights, issues at the very heart of USL false advertising claim.
Apparently, USL believes it can avoid these core issues by dress-
ing its claim for copyright or trade secret infringement in
Lanham Act clothing. However, USL failure to allege such a
violation makes it impossible for its second claim for relief~for

false advertising under Section 43(a) of the Lanham Act—to
withstand a motion to dismiss.

Moreover, USLs conclusory allegations based upon dilution,
and upon unidentified “unfair competition” and “deceptive
trade practices,” fail to state any claim upon which relief could
be granted. Instead of alleging any facts that could support its
claim, or citing any particular statute or body of law under
which it claims rights, USL recites mere legal conclusions, mak-
ing it impossible for BSDI to adequately respond. Accordingly,
BSDI moves, under Rule 12(b)(6) of the Federal Rules of Civil
Procedure, to dismiss USLS second through fourth claims for
relief-

I Say, Can UC...?

Shortly thereafter (July 24, 1992), USL amended its com-
plaint, making BSDI’s request moot. In doing so, they added
30 new defendants. The amended complaint lists Pete
Wilson, Willie Brown, Bill Honig and 28 less familiar names
“in their Collective Capacity as THE REGENTS OF THE
UNIVERSITY OF CALIFORNIA.” They also expanded
their claims, to a total of 106 distinct charges. In doing so,
they got a bit more specific:

Substantial portions of the source code embodied in the
Networking Release 2 software and its BSDI derivative,
BSD/386 Source, are based upon, substantially copied from or
derived from original UNIX(R) system source code disclosed in

confidence to the Regents under restrictive license agreements.

Note that USL still does not say which parts of NET/2 are
involved. To my knowledge, they have never been willing to
clarify this issue. Looking at the numbers, it is hard to
believe that all (or even most) of NET/2 is derived from
32V.

NET/2, at 1.5 million lines of source code, is about 10
times the size of 32V. How virulent is this 32V code, any-
way? Can it expand to take over a release 10 times its size?
Further, NET/2 is only part of the full BSD release. One
might reasonably assume that the pieces CSRG omitted were
tainted, in their eyes, by 32V code. If we add in the rest of
BSD, the ratios become even more ridiculous.

I am not asserting that NET/2 is totally free of 32V code. I
have no way of knowing, not having examined either release.
I am saying that USL looks pretty silly claiming (even by
silence) that the entire NET/2 release is somehow tainted,
and thus subject to restrictions on its distribution.

USL could clear the air greatly by saying which files are at
issue (or at least which ones are not). The freeware commu-
nity could then distribute and use the remaining code with-
out fear of litigation. If USL is only interested in protecting
code derived from 32V, I can see no reason why they would
not do this. Otherwise, I must assume that they intend to
cast a cloud over a large body of otherwise redistributable
code. Of course, I am not the only one with dark suspicions.
USLs amended complaint says:

The development and distribution of Networking Release 2
software and its commercial BSD/386 Source derivative is the
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direct result of an illicit scheme on the part of the founding
shareholders of BSDI to achieve financial gain by exploiting
their access to CSRG's resources—including CSRG's limited right
to use proprietary UNIX operating system software for educa-
tional and administrative purposes—to develop computer operat-
ing system software for commercial sale and distribution by
BSDI, in violation of USLs proprietary rights in the UNIX(R)

operating system.

That's a pretty long sentence, but the meaning is clear.
USL claims that CSRG released NET/2 so that CSRG staff
members (acting as BSDI shareholders) could use it to make
money. Further, that they did this in violation of UC’s agree-
ments and USLs rights.

The Plot Sickens

This all seems pretty convoluted to me. The CSRG staff,
any of whom could have gone to work for just about any
UNIX vendor in the world, formed a commercial conspira-

cy. They then spent years doing a fake sanitization of the i
BSD code, releasing pieces and parts along the way. ‘

Not content to conspire in secret, they gave dozens of talks ‘
about their efforts, deluding the world’s top UNIX experts as
to their motivations, techniques and goals. Eventually, they
got enough of USDs code into public releases. Then they
struck, forming BSDI to capitalize on their nefarious
actions.

Unfortunately, however, this theory does match some of
the public history. It s true, for instance, that some of the
CSRG staff is on the BSDI staff and board. Worse, some of
these relationships were kept very quiet until USL got into
the act. These kinds of issues will have to be resolved, even
if some folks get hurt in the process.

The Real Question

The motivations of the CSRG staff, like the trademark sta-
tus of the U-word, are not the important issues, however.
The real question is: How much of NET/2 does USL intend |
to claim, and how long will they tie up the remainder in liti-
gation?

More to the point, how do we free up the innocent code
for modification, study and use? Several UNIX clones (both
freeware and commercial) could use the code. Freeware dis-

tributors like me would like to include it on distributions
without fear of legal reprisals.

A range of folks, from undergraduate computer science stu-
dents to independent hackers, would like to play with it.
Finally, lots of working programmers would like to have the
code around, just in case... C’'mon, USL, inquiring minds
need to know. o

Richard Morin produces Prime Time Freeware, a semi-
annual CD-ROM collection of redistributable, UNIX-relat-
ed source code. Between releases, he consults, writes and
teaches on UNIX topics. He may be reached at Canta Forda
Computer Laboratory, PO. Box 1488, Pacifica, CA 94044

or by email at ram@cfcl.com.
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ystems Administration

PETER KALABOKIS

Help!

nytime I begin to feel that I've mastered every-

thing there is to know about Sun systems

administration, | run across some new

mystery—some error message I've never seen,
some problem that totally evades my grasp or a question |
can’t begin to answer. My first reaction is always to assume
that logic and reason no longer have dominion over the
universe and that I should go home, hide under my bed and
await the end of the world. My second reaction is to ask
myself how I can begin to get my arms around this new
challenge. What sources of information do I have that might
shed some light? What, if anything, do I know about the
issue and what can I do to learn more?

The key questions that I ask myself anytime some new

problem crops up are

“What has changed?”

“Where is this message or problem coming from?”
“Have I seen anything like this before?” and

“Is it isolated to an individual user or workstation?”

These simple questions help me get into a binary mode of
thinking so I can decide what to discount and what to
consider of the evidence at hand.

by S. LEE HENRY

Once I've isolated several aspects of the problem, I can
gather information on the commands and tools that will
help me understand and deal with the issue.

Man Pages

One of the first places to look for information is the man
pages supplied with your system. Trusty man pages, supplied
with every UNIX system, contain a lot of (usually current)
information. Sometimes when I have nothing better to do, 1
scan man pages on commands I think I know inside out and
discover that there are useful options I'd never used.

The subdirectories in the /usr/man directory correspond
to the sections of the UNIX reference manual. User
commands, for example, are in Section 1, /usr/man/manl,
and maintenance commands are in Section 8 or
/usr /man/man8. To use the man command, you simply type
man <command> and don’t worry about sections (which
differ somewhat between the BSD and System V manuals).

The whatis command can be helpful in determining what
command you are looking for without taking the time to
bring up the entire man page. Set up with the catman
command, whatis gives you one-liners on commands. The
catman command with a -w option creates only the whatis
directory. Without the option, catman sets up some addi-
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tional directories described below.

When you issue man <command>, the man page will be
formatted and presented to you. Stored in troff format,
these files can be formatted for different displays and print-
ers on the fly. Both nroff/troff and the man pages them-
selves must be loaded on your system for this to work. On a
heavily loaded system, the time to format can be consider-
able. To avoid the delay and CPU usage, you can preformat
all of the man pages and remove the troff source files. This
is the other use for the catman command; with a -n option,
catman will only create the subdirectories that hold the
simple ASCII preformatted files—catl through catn (corre-
sponding to manl through mann).

' ne of the most versatile and

useful tools to use when you

need information is

AnswerBook.

The man command with the -k option is also a very useful
tool. This command uses the whatis database and retrieves
one-liners that contain whatever keyword you specify. If you
want a list of all the commands that deal with man pages,
you can try man -k man.

If you have installed application software that includes its
own man pages, you can add them to your system by
moving the files to the appropriate subdirectory (usually the
installation directories will identify the section in which they
belong) or, better, add the directory containing the applica-
tion man pages to your users MANPATH variable.

Man page output can also be redirected to printers or to a
grep command if you are looking for something specific.
The command man tar | grep cv will show you the exam-
ple of using a tar-to-tar copy, included somewhere in the
text of the man page.

Xman

The xman command puts a nice front end on the man
pages and allows you to browse lists of available commands
in each of the manual sections. You simply point and click
to select the one you want to read about. Part of the MIT X
distribution, this utility is passed on to you in
OpenWindows. The format is about the same as using the
man command. xman, however, also gives you scroll bars and
a nicer font.

AnswerBook

One of the most versatile and useful tools to use when you
need information is AnswerBook. With all the sysadmin,
end-user, programmer and hardware manuals on one CD,
AnswerBook is a must-have for every serious Sun site.
AnswerBook provides access to the document collection -
through a top-down “Table of Contents” organization and a

document viewer tool or through a search tool that lets you
enter phrases to find what you're looking for. The search
returns a list of in-context finds weighted so that the best fits
are at the top of the list. AnswerBook also contains hyper-
links that let you move from one document to another much
more quickly than you could ever yank the hard copy off the
shelf.

The only disadvantage of AnswerBook is that it must be
purchased and costs a lot. A single license runs about $500
and a site license over $17,000. However, the time you save
solving problems can make AnswerBook pay for itself.

SunSolve

A recent entry into the bag of useful tools, SunSolve
provides answers to a host of common problems including
answers to the classical question “Is this a known bug?”
Common problems and their resolutions, bug and patch
descriptions, and technical support articles are all available
on this new service.

Like AnswerBook, SunSolve provides both a document
viewer and a search utility. As a matter of fact, you can inte-
grate the SunSolve document collection with AnswerBook so
that you have a single entry point to both collections.

Like AnswerBook, SunSolve lets you decide how much
information to install on your hard disk and how much to
use off the CD. At a minimum, you will need to load 10
MB of indexing information. You might choose to install all
125 MB onto your hard disk.

SunSolve is available to Sun service customers and is peri-

odically updated.
1-800-USA4SUN

You should not overlook Sun’s support hotline when you
run into a problem. Staffed by both Sun generalists and
product-specific experts, this source of help will often
provide useful answers and leads.

The cost of this service depends on the number of Suns
that you maintain under a Sun service agreement and the
type of service that you buy. Personalized service is available
(a service representative is assigned to your account), but I
have found that, except for very new customers, this level of
service is not useful. The personal representatives tend to
have general rather than product-specific expertise, which
more senior system administrators require when chasing
down a problem.

0SS

Another service for Sun support customers, the Online
Support System (OSS) provides dial-up access to bug reports
and patches. Available as part of the Sun software service,
OSS allows you to query the bug database and order patches
on line.

Sunergy

Free to Sun customers (or maybe only the first 5 million!),
Sunergy is a mixed bag of services. From live satellite broad-
casts to technical publications and white papers, Sunergy
promises to deliver current information on interesting
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topics. A quarterly newsletter will be emailed to subscribers.
I don't yet have any information on the depth or value of
this information, but will be calling (800) 84-SUNERGY
(outside United States/Canada: (415) 336-5847) or emailing
a request to sunergy_information@Sun.COM to get

hooked up.

Mailing Lists

Another way to get information on Sun and UNIX issues,
is to subscribe to special-interest electronic mailing lists. Of
the more than 700 lists available, a number are of interest to
Sun users. If you have an Internet connection, you can
subscribe to and receive (or in some cases be deluged by)
email.

To find out what interest lists are available, you should ftp
the file netinfo/interest-groups from
ftp.nisc.sri.com. Keep in mind that some of these lists
are “moderated” and some are not. Moderated lists are first
read by the moderator and often the contents are gisted at
the top; these are similar to newsletters and are usually
mailed out to recipients each week or each month.
Unmoderated lists, on the other hand, result in a flurry of
messages from any of the list participants. You will even
receive requests from other participants when they wish to
be dropped from the distribution.

UNIX-Wizards is one of the moderated lists from which
I've garnered quite a lot of useful information. Another, the
SunFlash newsletter, contains product information and
announcements of interest to the Sun community.

Newsgroups

Available through Usenet, netnews is supported on UNIX
as well as non-UNIX systems. There are well over a thou-
sand newsgroups available; some are Sun-specific (like
alt.sys.sun). Netnews works something like a hierarchical
bulletin board. You must have software to read the news
available on your system. If you do, the file /usr/local/
lib/news/newsgroups or /usr/local/news/lib/news-
groups should list the groups available to you.

FTP

Many valuable tools—from small utilities to large, commer-
cial-quality software—are available for free downloading via
anonymous ftp. The login convention for hosts supporting
anonymous ftp is to login as anonymous with your address
(e.g., vail@mcgill.edu) as the password. You can then
issue a limited set of commands (e.g., pwd, 1s, cd) and
retrieve files of interest with ftp’s recv or get command. In
general, the file name will indicate the format of the file.

Most files will be in compressed tar or shar format. Once
downloaded, these files will need to be uncompressed and
broken into separate files with a tar xvf <filename> or
/bin/sh <filename> command.

Conferences

If you can afford to travel (or happen to live in or near one
of the cities where conferences are generally held-like
Washington or San Jose, CA), don't neglect conferences.

Tricks and techniques for managing Sun networks, accom-
modating heterogeneity and using SunOS more effectively
are among the mainstays of conferences like the Sun User
Group conferences held each December in San Jose. Usenix’s
LISA conferences, geared to administrators of large UNIX
networks, are also a source of valuable insight and clever
techniques for making your job easier and more fun.

Attending conferences also gives you an opportunity to
meet with people who face the same challenges you do. I
have never met a UNIX system administrator who couldn’t
teach me something, and some of my favorite tricks I
learned by casually looking over somebody’s shoulder.
Sun/UNIX conferences are a great opportunity to learn a lot
of new tricks and gain new and valuable perspective on your
role as a system administrator.

Many conferences offer tutorials, usually the day before the
first day of the conference proper. These tutorials pack a lot
of information on key issues into a single focused day and
are usually well worth the price of admission.

Local Users Groups

If you live near a large city or university, there may be a
local users group that meets nearby. These groups usually
meet every month or two and provide information on new
tools, insights into problems and help on a variety of topics.
These local groups are extremely useful because you get to
know other administrators well enough to call them and ask,
“Have you ever seen this before?” when you're at your wit’s
end. Local groups also provide a focal point for Sun and
other vendors to tell you about new tools and provide you
with answers to questions and concerns you may have.

Hey, Don’t Forget Me!

Another source of helpful information on SunOS wizardry
and new products, magazines like SunExpert and the news-
paper-like tabloids tell you what’s going on in the
Sun/UNIX community and provide valuable insights to help

you make good decisions. =o

S. Lee Henry is on the board of directors of the Sun User
Group and is a systems administrator for a large network of
Suns in the federal government. She also runs The Next Page
Inc., a consulting firm specializing in software documentation.

it's In the Mail
Excited, confused, inspired or irritated by some-
thing you read in SUNEXPERT Magazine? We would
be happy to hear from you. Our email is always
available to answer questions directed at our
columnists: Michael O'Brien, Peter Collinson,
Richard Morin, Peter Salus and S. Lee Henry.
For the sake of brevity and type fit, we may
edit letters, but we will try to respect the ideas.
So, let us hear from you at dpryor@expert.com.
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by MICHAEL JAY TUCKER, Executive Editor

ackup, the business and technology of safeguarding one’s data
and applications against accidental loss, remains one of the
most vital and least appreciated of all the computer arts.
Hardly dramatic, little understood by the end user and easily over-

looked, backup is valued only when primary storage fails and panic-

stricken eyes turn tearfully to the systems administrator.

This issue of SunExpert contains a special section on backup. In
it, multiple articles discuss some of the technical and managerial
issues involved. First, Cindy Misicko, a technical marketing engi-
neer at Epoch Systems Inc., writes about what she believes to be an
imminent crisis in data management as networks grow beyond the
ability of conventional techniques to effectively manage them. Then,
in part two, Richard A. Peters of Tandberg Data Inc. launches a vig-
orous defense of quarter-inch tape, a technology that has been wide-
ly dismissed as obsolete even though it remains one of the most
popular backup methods around. Finally, Grant Wilcox of Exabyte
Corp. makes an equally vigorous defense of 8mm tape, which also
has fiercely devoted partisans and equally ferocious detractors.

But what does the backup market look like at the moment? In
general, say the industry pundits, backup is dominated by three
tape formats—quarter-inch cartridge (QIC), 8mm tape and 4mm, or
digital audio tape (DAT). Behind these three, but coming up fast,

are the various optical technologies.
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Tape remains the most popular
medium for backup, but there’s tape
and then there’s tape. QIC, DAT and
8mm are very much fighting it out
tooth and nail. “There is ongoing bat-
tle between those three [tape technolo-
gies],” says Fara Yale, senior industry
analyst at market research firm
Dataquest Inc. “Though no one is
really winning yet, they are still strug-
gling for mind share and market
share.”

Of these, QIC is the oldest and per-
haps best known of the contenders.
While its demise was widely predicted
after the introduction of inexpensive
8mm and DAT alternatives, it has
actually held its own. Users continue
to buy QIC for a variety of
reasons—not the least of them being its
familiarity and its perceived fault toler-
ance. Raymond C. Freeman, president
of market research firm Freeman
Associates Inc., Santa Barbara, CA,
estimates that in 1992 there was an
installed base of 8,217,000 QIC drives
in the world, whereas there were only
458,000 8mm systems and 423,000
DAT drives.

However, 8mm is still the critics’
choice. “I think 8mm is a natural com-
panion for workstations,” says
Freeman. “When you compare 8mm
to DAT, 8mm wins in capacity, perfor-
mance and price.” He believes that

BACKUP

DAT is still only struggling to gain a
toehold in the market. “Four millime-
ter is scrapping like hell to establish a
position,” he notes. “It hasn’t got it

yet.”
Freeman is not wholly pessimistic on

DAT, however, and says that DAT
could get market share someday. In
fact, Stan Corker, director of remov-
able storage research at International
Data Corp., is bullish on the technolo-
gy. “In the last year or so, there’s been
quite a lot of growth in 4mm,” he says.
“Almost all the major manufacturers
have introduced 4mm drives...about
the only one who hasn't is Sun.”

Optical disk, meanwhile, remains the
unknown variable in the backup equa-
tion. After initial predictions that it
would displace tape almost in toto,
optical in fact lingered in niche mar-
kets. Tape simply continued to under-
price it, and the economics of backup
are simple and unforgiving—what is
least expensive is most attractive.

However, now, says IDC’s Corker,
“Oprtical is beginning to turn the cor-
ner...over the last year or so, there’s
been a lot more interest in optical.”
Freeman agrees but argues that opti-
cal’s place in backup may not be as an
archival medium. “Backup is still pri-
marily the province of tape,” he says.
“Optical is making inroads, but more
in the near-line storage area.”

Tape remains the most popular medium for backup.
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One place where optical doesn't
seem to be winning a lot of support is
optical tape, which had been seen as
an important new medium as little as
a year ago. “It is basically not a main-
stream technology,” says Freeman. He
notes that almost the only area where
the technology has found a niche is in
the storage of very large data sets,
such as satellite telemetry data. Some
other industry observers, however,
suggest that could change if and when
digital video and television become
widespread.

IDC’s Corker thinks that large
library units may be where optical is
really meant to be. “Where optical
can excel is in the jukebox.” Indeed,
in terms of backup technology, the
real story for backup in 1993 may not
be the medium but rather the
method, as jukebox solutions (using
disk or tape) become more common.
Freeman notes that optical jukes
already have as companions 8mm
jukeboxes and that “DAT will soon
be out with autoloaders and smaller
tape libraries...and QIC will do the
same.”

The frontier for these systems is in
their software, as developers struggle
to make backup increasingly automat-
ic. Says Corker, “What we're going to
see over the next few years is the
development of software to make
these machines completely unattend-
ed... we're going to see the jukebox
become a black box.”

But regardless of its color, the box
will probably contain more than one
kind of media. None of the con-
tenders—8mm, QIC, DAT,
optical-will score a definitive win. In
fact, Dataquest’s Yale notes that the
most important trend in the backup
industry is that of companies pur-
chasing one another, so that they
might have access to technologies
other than the one they currently
market. “It is becoming more and
more a market of companies broad-
ening their product lines,” she
explains.

Why would an 8mm tape vendor
want a DAT product line? Or a DAT
company a QIC offering? “It shows,”
she answers, “that a single technology
does not satisfy everyone’s needs.”



The drive that pushed
the limits of capacity and
speed—the drive that made
unattended backup a
reality—now gives you
another breakthrough with
Accelerated File Access.

The CY-8500 stores up
to 25 GB on a single tape,
transfers data as fast as 90 MB
per minute, and can access
any file in seconds. No other
tape drive can match it.

SUPERIOR PERFORMANCE.

Speed isn't the only
reason to choose the CY-8500.
A MTBF rate of 60,000 hours
plus a bit error rate of 1 in 10"
ensure top reliability and data
integrity. And with 8mm tape,

True PLuG CompaTiBILITY WiTH:

Alliant

Alpha Micro
Altos

Apollo

Arix

AT&T

Basic-4
Concurrent
Convergent
DataGeneral
DEC 3100/5000
DEC BI-Bus
DEC DSSI

DEC HSC

DEC Q-BUS
DEC TU/TA81
DEC Unibus
Gould/Encore
HP

1BM AS/400
IBM Mainframe
IBM RISC/6000
IBM RT

IBM $/38

ICL

Intergraph

Motorola

Macintosh

McDonnell
Douglas

NCR

NeXT

Novell

08/2

PS/2

PC 386/ix

PC MS-DOS

PC Xenix/Unix

Pertec

Plexus

Prime

Pyramid

Sequent

Silicon Graphics

STC

Stratus

Sun

Texas
Instruments

Unisys

Wang

and more

ACCESS ANY FILE ON A
25 GB TAPE IN SECONDS.

you get the peace of mind
that comes from using an

established technology,
backed by a company with
over 14 years of experience.

What's more, the drive is
plug compatible with virtually
any Unix system.

INNOVATIVE FEATURES.

The CY-8500 supports
the most advanced features
on the market. Data Compres-
sion can increase base capacity
and speed by up to five times.
Data Encryption lets site
managers control access to
sensitive data. A variety of
mounting and cabling options
ensure a seamless fit into your
computing environment.

SERVICE AND SUPPORT.

Each turnkey CY-8500
comes with a full year warranty
that includes technical support
from our in-house engineering
staff.

So what are you waiting
for? Unix users really can have
it all. Gigabyte capacity, high
speed, and fast file access—in
one subsystem. Call today for
more information at

(804) 873-9000.

Rock Landing Corporate Center ® 11846 Rock Landing, Newport News, ® VA 23606 804/873-9000 ® FAX 804/873-8836
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Workstation

Power for
. Workstations.

Serious Workstations Require Power That Fits In Your Workspace.
Serious Power. The CFR represents a new UPS technology which packs more into
You have a workstation because you're serious about process- a smaller and quieter box. This means it not only fits your worksta-
ing power. But a serious workstation requires serious power: tion, it fits your workspace as well.

the kind of reliable, clean and smart power that comes from the

Alpha CFR Uninterruptible Power Supply. Better Technology Means Better Power.
No UPS offers better protection. Check the specs and you will see

Alpha Reliability. the Alpha CFR offers the highest levels of regulation, isolation and

Alpha’s reputation for reliability is known throughout the step load response. Simply put, your valuable workstation will get

world. Of the more than 250,000 units installed over the past 15 the very best power money can buy.

years, more than 99% are still in service. Reliability is built into

every component, every circuit. The CFR design includes a You made the investment in high performance processing. The

Alpha CFR is the best investment you can make in clean reliable

built-in automatic self-test function that systematically checks - :
power for your workstation.

all critical areas of the UPS—even the batteries—to help make

sure » gyste "‘-y \ e '. 5 . . :
ure the system is ready when you need it All product names are registered trademarks of their respective companies

For a complete package of information about what this breakthrough in
UPS performance means to you, call

1-800-421-8089

United States Canada United Kingdom Germany Middle East
3767 Alpha Way 5700 Sidley Street 5 The Astra Centre Hansastrasse 8 P.0O. Box 6468
Bellingham, WA 98226 Burnaby, B.C. V5] 5E5 Edinburgh Way D-8540 Schwabach Andrea Chambers/Office 208
Tel: (206) 647-2360 Tel: (604) 430-1476 Harlow Essex CM20 2BE Germany Limassol, Cyprus ALPHA TECHNOLOGIES
FAX: (206) 671-4936 FAX: (604) 430-8908 Tel: 44- 422110 Tel: 49-9122-997303 Tel: 357-5-375675
FAX: 44-279-423355 FAX: 49-9122-997321 FAX: 357-5-359595
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IN NEtwo rk by CINDY MISICKO, Epoch Systems Inc.
n open-systems environments
today, networks are bigger, work-

a a stations are faster and applica-

tions more data-inten-
. sive. The result? Data is
a“age 1 en being generated at an

explosive rate.

There is so much data,
in fact, spread throughout the net-
work that it cannot be managed
with traditional data-administration
tools. More and more money is
being spent on network storage, but
performance, reliability and data
integrity are declining, and user and
administrator productivity suffers.
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Incomplete Promises of
Open Systems Computing

Despite the promise of open systems
computing, it is still an incomplete
solution. Workstation networks have
made possible a wide range of applica-
tions such as image storage and
retrieval, complex simulations and seis-
mic data interpretation, which process
and generate extremely large amounts
of data. And standards enable hun-
dreds of different vendors” products to
interoperate in a very flexible network.
The network as a whole has become
more powerful than the sum of its
computing components.

But these great gains in computing
capability are undermined by a lack of
centralized system-administration
tools. Compared with the carefully
honed procedures of mainframe opera-
tions designed to preserve and protect
important data, open systems net-
works are limited by rudimentary
tools. These tools, designed for manual
disk-by-disk administration, scale
poorly to current needs. In fact, it now
costs more to administer a megabyte of
network data than to purchase the
same amount of disk space. Conseq-
uently, MIS administrators are reluc-
tant to let mission-critical applications

BACKUP

be placed in open systems computing
environments. The only solution to
this problem is to establish a set of
standards for the centralized manage-
ment of network data.

Uncontrolled Data Growth

Massive computing power on the
desktop has enabled distributed appli-
cations that once only the largest
mainframes could handle. These appli-
cations generate extremely large
amounts of data at each desktop, caus-
ing an insatiable need for disk storage.

A recent study of the Sun User
Group commissioned by Epoch
Systems Inc. quantifies the scope of
the growth problem. The average net-
work grew by 6.9 GB in 1991 and will
grow by 8.6 GB in 1992. The result—a
fast-approaching crisis in network data
management in which hundreds of
additional filesystems across the net-
work will require archiving, backup
and recovery.

The warning signs of the storage cri-
sis come when network administrators
find themselves buying more disk
drives, only to discover they need addi-
tional servers to centralize data and
control distribution and access. They
must then invest more time and

money in backup mechanisms to pro-
tect the data. Network performance
erodes while the mass of data contin-
ues to grow, and still more disks are
required.

Existing backup and recovery mecha-
nisms are very difficult to expand.
Even when backup has been done,
recovery from system crashes becomes
so difficult that network administra-
tors encourage users to recreate files
whenever possible. Such a solution
costs more per hour than any other
method of recovery, forcing users to
repeat their work and delaying com-
pletion of projects. In disaster situa-
tions, administrators are forced to
attempt recoveries but don’t have the
mainframe-class tools they need to do
the job. Recovery may take days or
weeks to complete, but hard work does
not guarantee the safe return of lost
data.

New system-administration tools
address portions of the problem, but
they are standalone solutions, lacking
integration with other tools needed for
efficient network data management.
When problems occur, the noninte-
grated and unrelated tools compromise
data integrity just because they were
not designed to work together.

Networks currently operate on user and server levels, but they may soon operate on three levels. Servers and
their storage will be physically and logically separated on the network, giving users and applications
unprecedented flexibility in placing data on the media best suited for its actual use.

User ]
network E
Processing RDBMS
network server
Storage | Image
network g:lt;::smg
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it's time for the Lago DataWWheel.

Believe it or not, there’s a monster
called data lurking inside your UNIX®
workstations and breeding in the dark
corners of your servers and mini-based
computer systems. You may not have
discovered it yet, but it's growing daily.

Will you be the monster’s next
victim? Not if you have the new Lago
DataWheel." It’s the fully automated
unattended “lights out” backup
solution that gives you a huge 270
gigabytes of network-wide backup

and archival storage capability. It's an
on-line tape library. And it beats every
other system on price and performance.

The Lago DataWheel system is a
revolutionary microprocessor-controlled
carousel that lets you get to any of 54
standard 8mm tape cartridges in less than
a second. And network users can access any
file on a cartridge in just over a minute,
right from their workstation.

We monster-proofed the DataWheel
system with redundant independent tape
drives and cassette loading mechanisms,
so it can fearlessly handle your hairiest
“lights out” backup requirements. What's
more, it supports most popular UNIX
backup and data management software.

Now for a limited time you can give the
Lago DataWheel a free two-week spin*
We'll even include backup software with your
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trial system. Once you've seen how easily it
tames your data monster, you'll want to use
the DataWheel to keep it under control —
no matter how large your system grows.
Call us today for all the details and the
name of your nearest authorized Lago
reseller. It’s time to manage your data
monster with the Lago DataWheel.

LAGO

SYSTEMS

A StorageTek:Company

141 Albright Way, Los Gatos, CA 95030
Tel: (408) 376-2750, Fax: (408) 374-2330

*Offer good through 3/31/93. DataWheel is a trademark of

LAGO Systems, Inc. StorageTek is a registered trademark of
Storage Technology, Corp. UNIX is a registered trademark of
UNIX Systems Labs, Inc. ©1992 LAGO Systems, Inc.



WORKSTATION
REVOLUTION!

continues...

MADE IN
U.S.A.

20" Multi-Synch Trinitron Monitor 1280 x 1024

$9.850 “mea
Super Workstation X

(Viking ™ 30)

UNDER $4 000
Super Workstation ll + 50MHz

(100% SUN'S SPARC®2 CLONE)

th SPARC+
WNOER §1.000 5

board trade-in
Super Workstation Il Board
(100% SUN'S SPARC®2 CLONE)

Isn’t it about time to replace the PC and Terminal

with our Workstation?
2 year warranty and replacement in 24 hours.

We also repair SPARC Systems ($200).

SPARC10 Chassis and 150 watts power supply 3$300)
(Our SPARC10 chassis is made to fit with SPARC1, 1+ and 2 board.)

Call: SUPER WORKSTATION

1-800-841-0036

SUPER WORKSTATION INC. 1-408-436-8881/Fax: 1-408-441-8885

(Write "I Love Super Workstation" on the P/O for system or board, we will give you $25 discount!)
*SPARC is a registered trademark of SPARC /nternallona/ Inc. PRICE IS VALID ONLY IN U.S. AND CANADA
Sun is a registered trademark of Sun Microsystems, Inc., Viking is a trademark of Texas Instruments.
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Obstacles to Data Management
Locating data at a user’s desktop and
guaranteeing quick access to it requires

a new management approach to net-
work data administration. Ideally, data
that must be quickly or frequently
accessed by an individual user should
be placed on the user’s own local work-
station disk, while shared data should
be placed on a server where it is avail-
able to all users. Inactive data should
be archived to inexpensive media to
free local and shared disk space for
more current work, but it must remain
on-line, easily available for reference.

etwork

administrators

need tools to
handle this

sheer volume of
data.

This scenario for efficient data location
is blocked by two factors:

* Users apply pressure to add more
local workstation disks to the network.
Why? Remote NFS access to files over
Ethernet, for example, is too slow for
the capabilities of the current crop of
high-performance workstations.

* Disks distributed throughout a net-
work are chronically short of free
space. On average, more than 80% of
the data on any magnetic disk on a
typical network has not been touched
in 30 days. More than half has not
been accessed for several months. Only
20% of the disk contains active data,
and virtually no new space exists for
new information. Users live with the
irony that new files are usually heavily
fragmented—requiring more of the per-
formance-robbing disk seek operations
needed to access them—while older
files, which are stored contiguously,
can be read much more quickly.

Still, no user wants to delete older
data or archive it off-line, submitting it
to arbitrary decisions to remove
important information in order to cre-
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ate space for new data. Most would
rather buy more disk storage, which
exacerbates the administrative
headaches by adding mount points
and more administration overhead.

Eventually, uncontrolled network
data growth takes its toll. Even systems
and staff that can still function under
the current staggering increases in
capacity will be hard pressed to operate
at all under the weight of a growth rate
that is projected to be four times high-
er in 1995.

An Integrated Solution

Will this trend change anytime soon?
Probably not for organizations that use
traditional administration techniques.
However, there is a solution—integrated
network data management. This high-
ly automated approach manages data
distribution, performs archiving func-
tions without user intervention, makes
all data available on-line, and performs
unattended and reliable backups, inde-
pendent of the specifics of operating
systems.

This long-term, strategic approach to
network data management allows net-
work administrators to regain control
of the data generated in today’s open
systems networks. Network data man-
agement is a standards-based and inte-
grated approach to four key areas: net-
workwide hierarchical storage manage-
ment (HSM), networkwide lmckup,
on-line archiving, disaster recovery and
library management. The benefits of
this strategy include the following:

* Maximizing network performance,
administrator productivity and user
productivity;

* Minimizing network storage costs;

* Providing automatic, centralized
management of network’s data;

* Scaling from small work groups to

large enterprisewide networks.
g

Future of Network
Data Management

While many advances in network
computing have been championed in
the UNIX environment, network
computing is now a pervasive solution
that is common in enterprisewide net-
works. Network administrators need
tools to handle this sheer volume of

data, and these tools must be applica-

ble across a variety of environments.

The future of data management in
network environments includes the
logical mapping of data management
over the physical network architecture:

e User level: users enter or access
information and manipulate it from
their desktop.

* Processing level: servers become
increasingly specialized and operate in
a dataless state. Servers may shed their
attached disks, leaving data servers in
control of filesystems on the storage
level.

* Storage level: data-storage systems
once attached to servers exist on a sep-
arate level, yet remain under network
control. Automated network data
management software on a data server
can move data to and from a wide
range of storage systems depending on
frequency of use, access performance
requirements or other parameters
under the control of administrators.

Epoch Systems currently offers net-
work data-management solutions. In
conjunction with Storage Technology
Corp., Epoch has begun developing a
network data management architecture
based on the three-level network
model shown above. It spans desktop,
midrange, mainframe and supercom-
puting environments, and allows
administrators to exercise the same
comprehensive control of data once
associated with mainframe-level tools.

In an effort to offer the most flexible,
open systems solution for enter-
prisewide network needs, these ven-
dors will also incorporate existing rele-
vant standards as the basis for their
technology and will migrate to new
standards as they become accepted in
the commercial marketplace.

Administrators need tools of this class
to handle the sheer volume of dis-
tributed data generated in an enterprise
network. Ultimately these tools must
be applicable at every level of network-
ing to ensure that data throughout the
enterprise is secure and safe.

Cindy Misicko is a technical market-
ing engineer at Epoch Systems Inc.
She has been in the industry in devel-
opment and marketing positions for
12 years.
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EDT Interface Cards
... the Intelligent Choice

S11W

* Interfaces with DR11W
peripherals

* 16 bit parallel interface
* 8 Mbyte per second transfers

S16D
* 16 bit parallel interface

* Supports buffered block
mode with internal FIFO
* 10Mb per second transfers

* Continuous Input or Output

S53B

« Complete MIL-STD 1553B

* 1 MBit per second serial
interface

* Supports all mode codes for
dual redundant operation

* Configurable as Bus Monitor,
Bus Controller, or Remote
Terminal

EDT Provides several levels of
customer support, from phone
consultation to system integration,
as well as custom hardware and
software design.

1100 NW Compton, Suite 306

Beaverton, OR 97006 =

Ph. (503) 690-1234
mcorrorarss FAX (503) 690-1243
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by RICHARD A. PETERS, Tandberg Data Inc.

hought by some to be a dead-end technology, quar-
ter-inch cartridge (QIC) tape has emerged as the
leading technology in the 1- to 2-GB capacity range,
leapfrogging digital audio tape (DAT) drives in storage
capacity, performance and data reliability.

This article presents the outlook for QIC

o technology and shows the outlook for capaci-
ty and speed improvements over the next few

48

TAPE
DRIVES

years.

QIC tape drives and tape backup systems
are available now in gigabyte capacities, with performance
suited to the needs of LAN backup. Moreover, QIC tech-
nology is the preferred method for backup and accounts for
more than 70% of tape drive unit shipments. QIC is com-
pared with competing helical-scan tape technologies in
general and DAT in particular. More than 8 million QIC
drives are now installed and more than 1.5 million drives
were shipped in 1991, compared with about 150,000 DAT
units (see Table 1).
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QIC and Price/Performance

The truth is, all tape technologies
and tape media are not the same.
Performance, compatibility and relia-
bility are issues to consider. And, very
importantly, some tape media require
special handling and storing in order
to ensure data protection. Without
this special handling and storing, you
run a huge risk of losing all or part of
your data.

Like DAT, QIC tape drives have
capacities of more than 2 GB without
the need for data compression. Data
compression nominally doubles capac-
ity and data rates and is applicable to
both QIC and DAT in the same way.

As shown in Table 2, QIC is faster
than DAT and has comparable file
access times. The inherent data rate
advantage of QIC makes it the clear
winner for LAN backup in the giga-

Table 1

BACKUP

to 144. Data rates of more than 1.6
MB/s are possible through use of two
parallel data channels.

Advantages of QIC
QIC technology has a

number of other impor-
tant advantages for LAN
backup applications.
Among these are:

* Data reliability:
Advanced technology fea-
tures give data reliability
equivalent to less than one
error in more than 110 years of use.

* Compatibility: QIC tape drives can

read tapes from previous-generation
products and can write formats to at
least the most recent generation.

* Interchangeability: QIC tape back-
up solutions meet industry standards
in media, physical size, electrical inter-

3.00

1.00

Units in millions
2.00

Market for QIC Tape Backup

HANNA DYER

Quarter-
inch cartridge
(QIC) systems,

like this one from Tandberg Data
Inc., remain a favorite for backup.
The author argues that QIC offers
significant advantages over more
complex helical scan approaches.

face, functional interface and data-
recording formats.

* Software: Tape backup software for
QIC is comparable to DAT solutions.
A number of industry-standard pack-
ages are available.

* Superior tape media: QIC products
come in only one grade, developed
specifically to withstand the rigors of
rapid starts and stops of computer
storage. The QIC tape is of much

1990 1991 1992 1993 1994 . . :
! higher quality than the metal particle
QIC d"ves Source: QIC Industry Development Committee (MP) tape llSCd in helical'scan taPe
drives.
byte range. And QIC costs less than
competing helical-scan technologies on Table 2
a per-box basis. At 2-GB capacities,
QIC is nominally 25% less expensive Backup Tape
than DAT. :
Technologies

Because of the need for a rotating
head in the tape drive, helical scan is
more complex than the linear-scan
technology of QIC and offers no
inherent technical advantage; indeed
helical scan was invented to allow for
“freeze frames” in the video world.

Because of greater tape area and
lower data densities, QIC technology
has more room left for capacity and
performance increases in next-genera-
tion products (see Table 3). The move
from 2 to 10 GB comes through the
addition of a servo with an accompa-
nying increase in data tracks from 30

HANNA DYER

Source: Tandberg Data Inc.
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QIC Roadmap

BF = barium ferrite

* GFO = gamma ferric oxide

Source: Tandberg Data Inc.

Table 3

QIC has these advantages at least
partly because of its history. The most
popular computer tape technologies—
including %-inch reel tapes and QIC
tapes—were invented specifically to
meet the demands of data recording
and storage. These tape technologies
are largely immune to the hazards of
heat, humidity and debris. In many
cases, just the opposite is true of the
media technology used in the helical-
scan technologies of 4mm DAT and
8mm.

The tapes for these technologies are
based on MP tape formulations
designed originally for audio- and
video-recording applications, not for
long-term computer data storage. As a
result, these tapes are now being used
and stored in applications and envi-
ronments for which they were never
intended.

Users, then, should know the facts
when considering MP tape technolo-
gies such as the DAT or 8mm video

50

formulations. The pure iron particles
used in MP tape, when exposed to
temperature and humidity extremes,
are subject to oxidation, which
changes the magnetic state. Thus,
recorded data can be altered or
destroyed under environmental fluctu-
ations, either in storage or shipment.
The ferric-oxide formulations used in
QIC aren’t subject to the same limita-

Table 4

HANNA DYER

tions as MP tape. Ferric-oxide tapes
are based on a very stable technology,
since the magnetic pigment has already
been oxidized.

The use of iron particles requires
some sort of surface treatment to mini-
mize the oxidation effects, increasing
the cost of the media. Many consumer
cassettes lack this treatment and can
find their way into computer tape
drives, sometimes with unpleasant
effect. Some MP formulations, because
of the coarse nature of the surface,
have been known to produce excessive
debris, clogging the recording heads
on the rapidly rotating drum needed
in helical-scan technology.

QIC and Simplicity

Helical-scan tape drives are much
more complicated and intricate than
tape drives using the QIC technology.
Helical-scan drives have many more
moving parts and motors, creating sig-
nificantly higher heat buildup, which
endangers the stability of MP tape, as
well as increasing the chances of
mechanical problems. Claims are made
that smaller form-factor 4mm tape
drives have less heat buildup. This is
just not true because the electronics
and moving mechanical parts are more
tightly packed and heat dissipation is
more difficult.

Moreover, while DAT claims “gentle
tape handling,” the actual situation is
that with QIC drives there is less
chance for tape accidents. For exam-
ple, in a QIC tape drive, there is no
danger of fragile tape being drawn into
a rotating mechanism and winding

around a drum spinning at 2,000 rpm,
as is the case with DAT.

Error Correction
in QIC and DAT

HANNA DYER

Source: Tandberg Data Inc.
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THE JUKEBOX FOR THE BLUES

Every day it's the same old song. Squeeze more files onto that magnetic disk. Track and recover files for those demanding
users. Shuffle tapes while hassling with time-consuming network backups.

It's enough to get any system administrator down.

Fortunately, a Comtec Automated Solutions jukebox can now perform all these tasks for you — automatically, reliably and,
best of all, economically.

Choose optical or 8mm autoloaders holding from 32 to 270 GB. With its sophisticated back-up and archival software, your
Comtec jukebox can handle unattended back-ups across your UNIX® network, even make recovering files simple enough for users to do
themselves from anywhere on the network.

Sound like music to your ears? Well, for a limited time, we're also taking requests for our free series of white papers —

“Is It Time To Automate?” Just call (713) 935-3666 today and soon you'll be singing a different tune.

MTEC AUTOMATED SOLUTIONS

10000 01d Katy Road, Suite 150, Houston, Texas 77055
Brand or product names are trademarks of their respective holders. ©1982 Comtec Automated Solutions. All rights reserved
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With DAT tape drives, the tape
must be drawn from inside the cas-
sette and wrapped around the drum,
resulting in a long and arduous tape
path. But, with QIC tape drives, the
tape is not pulled into the drive. The
head/tape interface is simple and
smooth, and the tape path is always
protected in an enclosed package.
QIC tapes are fully self-contained,
and the media is never exposed to
outside debris and contaminants.

Head wear in helical-scan tape
drives is also a major concern. The
relative head-to-tape velocities for
most QIC and DAT drives are com-
parable at about 120 inches per sec-
ond (ips), but the media used in QIC
drives is smoother and the heads in
QIC drives are much more rugged.

For example, the Tandberg Data
Inc. TDC 4200, 2-GB capacity and
300-KB/s data rate (50% faster than
DAT), has a head-to-tape relative
velocity of only 80 ips, resulting in
less head and media wear. The head
is rated for a 10,000-hour life (much
greater than DAT), and it can be
replaced in the field.

The read/write heads of a DAT
drive are mounted on a rapidly spin-
ning drum and are raised above its
surface. As the drum spins and the
tape moves across it, the flying heads
flick at the edge of the tape with the
possibility of dislodging particles
from it.

Powerful error correction codes
(ECC) and other measures are neces-
sary to protect against catastrophe in
DAT. Some DAT suppliers even
incorporate a built-in “bonker” to
purge debris from the heads during
tape drive operation.

As shown in the Table 4, DAT
records raw errors 10,000 times more
often than QIC and requires ECC
intervention every 7 milliseconds.
Powerful ECC is not a feature of
DAT technology; it is a necessity
increasing drive cost and using up to
40% of the tape area just for correct-
ing errors created by using a basically
inferior recording technology.

Corrosion in high-humidity and
pollution-ridden environments is not
a problem with QIC, as it is with
DAT due to its use of MP tape. The
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key area of concern is humidity in
the storage environment.

Unfortunately, not all users are
aware of the restrictions on the use of
MP tape. A recent survey of users of
8mm helical-scan tape systems
showed that more than one third
store their tapes in uncontrolled envi-
ronments. The danger of exposing
metal-based tapes to these environ-
ments was demonstrated in a recent
laboratory test of 8mm tapes.

In this lab evaluation of archival
stability, some 8mm tapes showed up
to a 15% loss in magnetic signal after
only eight weeks. That does not
mean that 15% of the data was lost:
You could lose all of the data in such
an instance. If you already use a DAT
or 8mm tape system, you should take
a number of steps to improve data
security. While these steps do not
guarantee the life of your data, they
will certainly add to it.

As shown in Table 5, store MP tapes
at temperatures below 104° F and
below 60% relative humidity. Higher
heat conditions have shown an
increase in error rate due to changes in
binders, solvents and distortion of the
base film. Do not leave MP tapes in
the tape drive when not in use. The
high operational temperatures of the

Table 5

drive could cause problems to the tape,
even if it is not moving.

Of course, the best way to avoid
potential problems with MP tape is to
opt for the proven QIC tape technolo-
gy. LANs requiring very high capacity,
in excess of 2 GB, are really the only
area where the risk of MP formula-
tions should be considered.
Applications of up to 2.2 GB (without
data compression) are best served by
QIC tape backup systems.

The stability of the recording media
is absolutely critical to reliable long-
term information retention and
retrieval. Make sure your data is safe,
secure and available. The U.S. govern-
ment has certified ferric-oxide media
for archival storage; MP has not been
certified. Be sure to check out all of
your options. Ask the right questions
and take all necessary precautions.

Richard A. Peters is the vice presi-
dent of marketing for Tandberg Data
Inc., Westlake Village, CA. He has
held positions with the Quarter Inch
Cartridge Drive Standards Inc. orga-
nization, a group devoted to the
development of QIC standards. He
also spent 12 years in international
management consulting.

QIC and DAT Media
Specifications

" * GPFO = gamma particle ferric oxide
MP = metal particle

Media type*

Source: Standard QIC Data Cartridge Specifications
4mm ANSI Doc # X3.206-100X (1/28/91)
8mm ANSI Doc # X3.202-199X (1/28/91)
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IGM...Trusted in over
3,000 locations worldwide.

Trustis something that is earned over time. Twenty years of reliable performance in critical
environments has earned IGM an unparalleled reputation for reliable performance and service.

Unattended Operation Backup/Archive Call today to find out why major
The ATL 5000 has the field proven The ATL 5000 provides random corporations and government installations
robotics system that allows you to design  access to 54 eight millimeter tapes worldwide are trusting IGM with their
and implement strategies that require which allows any user on the network to  most sensitive data.
24 hour a day operation. load/unload either of the two library
drives with any of the tape cartridges.
Support of the ATL by the leading I M
backup and archive software programs Data AutoLoader Division
allows the user to quickly install
network-wide solutions. The ATL 5000
aJS(.) hasa my do.cur?ented ipterface to Zlg?ggg/.? 4-5 1(;‘2510
assist users in designing and imple-

menting custom in-house applications. 144 Railroad Avenue, Suite 221 Edmonds, WA 98020

ATL 5000 8mm Tape Library
Circle No. 17 on Inquiry Card



by GRANT WILCOX, Exabyte Corp.

ery few technology advances have affected the
data-recording industry as has 8mm helical scan.

Within a few short years, multigigabyte 8mm
technology advanced digital-tape-storage capacity by an
order of magnitude and set entirely new standards of expec-
tations for the future. Because of its

unique capabilities, 8mm technology has
been adopted by a significant majority of
large system users, establishing it as a
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worldwide de facto standard.

At affordable prices, the highly sophisti-
cated 8mm technology was introduced to an extremely
wide audience of data-storage users, with all levels of exper-
tise. Previous generations of high-capacity tape drives were
found only in computer rooms with trained operators.
Now, everyone from a novice computer user to computer
room professionals regularly use multigigabyte tape devices.
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Special Edition

One Dollar

SMM TAPE DRIVE
TELLSALL

Built-In Display Reveals The Most Intricate Details Of Backup.

~ After delivering the keynote address at a recent trade show, the TTi 8501
granted The Sun Enquirer an exclusive backstage interview.

Sun Enquirer: We hear your
built-in display is the greatest thing
since transistors replaced tubes!

8501: Well, I wouldn’t go that
far. But DP managers sure love it. It
tells you if there’s enough unused
tape in a cartridge to complete your
backup. It lets you know if the tape
is in good condition. And it even
reminds you when it’s time to install
a cleaning cartridge.

Sun Enquirer: That’ terrific!
But fill us in on some basics. What's
your speed and capacity?

8501: I can hold five gigs on a
standard 8mm cartridge and my
sustained data transfer is up to 500
kilobytes per second.

Sun Enquirer: How about your
average seek time?

8501: In high-speed search
mode I can find any file on a tape

that contains 5,000 megabytes in
about 60 seconds.

Sun Enquirer: That’ fast! But [
think our readers would really like
to know if you'e still doing work
with some of the top CPUs in the
business?

8501: You better believe it! I'm
compatible with all kinds of SCSI-
based systems. Not to drop names,
but some of my best friends are
VAXes, Sun SPARCstations and
servers, IBM PCs and RS/6000s,
HP/Apollos, and Macs.

Sun Enquirer: Boy, you really
do get around! Is it hard to get
along with so many different hosts?

8501: Not really. You see, the
engineers at T Ti designed me with
12 little switches on my back panel.
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Sun Enquirer: That must really
come in handy in a multi-host
environment. Do those switches do
anything else?

8501: Of course! Besides
setting the emulation, they change
my SCSI address and let the user
choose options like fast file search,
short file mark enable and more!

Sun Enquirer: I suppose those
switches also help you get along
with 2.3 gigabyte 8mm drives?

8501: You got it. I can read
tapes that were written by 2.3
gigabyte drives and write tapes in
EXB-8200 mode, so they can be
read by any 2.3 gigabyte drive.

Sun Enquirer: Mr. 8501, thank
you for talking with us today. If folks
want to learn more about you, what
should they do?

8501: Either call (714) 693-1133
or drop me a line at TTi. I take all
my calls and I always answer my
mail. Well, gotta’ go, but I hope I'll
be talkin’ to you soon!

ST

R

Backup S0 easy, you can do it
with your eyes closed.

7 l_l’ TRANSITIONAL

TECHNOLOGY, INC.
5401 E. La Palma Ave., Anaheim, CA 92807

By changing the settings I can speak  phone: (714) 693-1133 FAX: (714) 693-0225

almost any language.

In the UK. call (44) (295) 269000.

© 1992 Transitional Technology, Inc. All other trademarks and copyrights acknowledged.
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It is difficult to do a head-to-head com-
parison between quarter-inch cartridge
(QIC) products and 8mm helical-scan
tape products. There are very obvious
cost and performance differences that
make each technology attractive to very
different market segments. For example,
QIC products originally replaced flop-
pies in backing up standalone personal
computers and workstations. This mar-

BACKUP

ket has expanded to include coverage of
small business systems such as the
System/36 and Application System/400
and small PC networks. The primary
QIC application, data backup, has been
joined by software distribution on the
same platforms.

Helical-scan 8mm tape products,
because of their multigigabyte-per-car-
tridge capacities and high perfor-

THE BEST
REASON TO RAVE
ABOUTSUN'

Rave Computer Association
is now an

Authorized Refurbished
Sun® Products Reseller.

Complete Sun® inventory (Sun 3, Sparc and MP Series)
Bottom line value * Remanufactured to the highest standards
Nationwide service ¢ 90-day warranty * In-house financing
Rentals available * Custom leasing * Competitively priced

SELL * BUY * LEASE * RENT

"

Sun Microsystems
C C

HE
Q\oe Z w4ll

‘\

Refurbished
Products Reseller

Rave Computer Association, Inc.
36960 Metro Court

Sterling Heights, M1 48312

(313) 939-8230 Fax: (313) 939-7431
1-800-966-7283

Sun is a regitered trademark of Sun Microsystems, Inc.
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mance, address a much wider range of
the large capacity needs of most com-
puter systems, from low end to high
end—providing unattended backup for
PC local-area networks, workstations
such as all of the Sun Microsystems
Inc. SPARCstations, networks,
midrange computers and even main-
frame environments. Eight-millimeter
digital tape products are built one
upon another, each new product pro-
viding capacities and transfer rates that
complement and are read-/write-com-
patible with preceding products.
Perhaps more competition exists
between high-capacity QIC drives and
the 4mm helical-scan digital audio
tape (DAT) drives that were intro-
duced in 1988. Although their transfer
rates are slower than the high-capacity
QIC drives, DAT drives use very low-
cost compact cartridges—the smallest
tape media available—and with helical-
scan recording technology, achieve a
very high areal recording density. They
provide a multigigabyte capacity in a
small, low-cost package. DAT media
costs less than half of data cartridge
media on a cost-per-megabyte basis.

Down to Basics

There are three magnetic tape record-
ing techniques used today: parallel
tracks with a linear motion (half-inch
reel-to-reel and 3480), serial track(s)
with a serpentine motion (quarter-inch
drives) and helical-scan (8mm, VHS
and 4mm digital audio tape). All of
these drives are available in streaming
mode-recording data continuously as
opposed to stopping and starting at
each data block. The big differences
are in how the read/write heads are
configured and how the tape transport
operates.

The first two use stationary
read/write heads that record a number
of semi-infinite tracks, which, in the
case of serpentine, go back and forth
multiple times across the length of the
tape. To achieve sufficient head-to-
tape recording velocity, tape is moved
at a high rate of speed across the head.
Motion control maintains tape posi-
tion with respect to the head. To
increase capacity, more heads are
added, tape speed increased or more
tape is packed into the cartridge.



Quarter-Inch
Cartridge Technology

Serpentine drives do a multipass of
the tape, recording only one or two
tracks per pass. Over the last decade,
QIC drives established a very large mar-
ket for backing up disk capacities under
150 MB—especially in the PC arena.
Because of their per-drive cost-effective-
ness, they have oftentimes been used to
back up workstations even though mul-
tiple cartridges are necessary. However,
QIC media costs are high because most
of the tape path mechanics are mount-
ed directly in the cartridge, resulting in
QIC:s highly touted low-drive cost but
high cost per megabyte.

QIC drives do enjoy the advantage of
many manufacturing resources, broad
availability of product and buyer
acceptance. More than 10 million
units are installed. Their low unit cost
and backward compatibility contribute
to their popularity, most of which is
for small systems.

The number of QIC drives shipped
is extremely large. Yet, of all QIC
drives shipped in 1991, 82% stored
less than 300 MB per cartridge.
According to Freeman Associates Inc.,
Santa Barbara, CA, these were about
equally split between quarter-inch car-
tridge and data cassette groups. Of the
rest, the 300 MB to 1.3 GB group is
expected to grow from 124,700 units
(12% in 1991) to a peak of 446,000
units by 1994. With less than 6%
share, shipments of the 1.3-GB-plus
QIC drives are predicted to grow from
300 units in 1991 to 807,000 by
1997. All of these numbers correlate
well with today’s trend toward larger
disk capacities and smaller form factors
on standalone PCs and workstations.

The QIC market is further marked by
a strong transition of demand from 5//-
inch form factor drives to 3%-inch units.
In 1991, 3%-inch models accounted for
52% of unit shipments, says Freeman
Associates, but only 36% of the revenue.
The large size of the DCG600 cartridge
will impede its competitiveness in 3%-
inch form-factor applications.

To summarize, QIC’s lower perfor-
mance, lower capacities and higher
per-megabyte costs tend to keep it
from directly competing with 8mm.
Its size, per-cartridge capacities and

BACKUP

low per-unit costs make it perfect for
addressing its market.

8mm Technology

Helical-scan technology, used in both
4mm and 8mm drives, is architected
such that the read/write heads are
mounted on a rapidly spinning drum
oriented at a slight angle, with tape
moving slowly by it. Data is written in

long stripes traversing the tape. Motion
control comes from servoing on each
track—much like a magnetic disk.
Because of this, the technology can read
and write at extremely high areal densi-
ties. Since tape speed is 100 to 300
times slower than stationary-head
devices, less strain is put on the tape
during start/stop operations, permitting
smaller, simpler transport mechanisms.

YOUR SPARC SYSTEM CAN
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Image Capture/OCR
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New Media
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When Exabyte Corp. first shipped
digital 8mm helical-scan tape subsys-
tems in 1987, the company increased
per-cartridge tape capacity five times
on the just-announced 525-MB quar-
ter-inch cartridge. The media required
%3 less physical storage space, and,
more important, cost % as much per
megabyte. The 2.5-GB drives were the
first small form-factor, multigigabyte
tape drives on the market and, for the
first time, the industry had a single-
cartridge capacity large enough to per-
form unattended system backups.

Two years ago, a 5-GB 8mm drive
started shipping. Compared with the
largest capacity QIC drive (1.35 GB),
this drive offers 270% more capacity,
accesses data 108% faster and is 91%
less expensive on a cost-per-megabyte
basis. It boasts a continuous transfer
rate of 30 MB per minute (nearly on
par with that of the 1.35-GB QIC
drive) and a search rate of 37.5 MB/s
(more than twice as fast) resulting in
an average seek time of only 85 sec-
onds over 5 GB of data. The 8mm
drive advantages include its field-
proven reliability, “perfect data only”
error-correction scheme, extendible
technology, downward compatibility, a
stable manufacturer, data grade media
and worldwide standardization

Eight-millimeter tape products, like these from
Exabyte Corp., are uniquely well suited for
workstations and networks.
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through the European Computer
Manufacturers Association (ECMA)
and the International Standards
Organization (ISO). Recently, an
arithmetic data compression capability
was added, boosting both capacity and
performance on average by a factor of
two. The 8mm drives have also been
packaged in a 5/-inch half-height form
factor, boasting an 80,000-hour mean
time between failure (MTBF).

In September, Exabyte announced a
10,000-fold increase in the data relia-
bility specification on all 5-GB and
half-height 8mm drives, increasing the
bit error rate from 10" to 10". It
equates to the probability of encoun-
tering one hard error when reading 2.6
million 5-GB 8mm cartridges.

Over the course of the last five years,
8mm drives have been attached to just
about every kind of computer system
in over 90 different system environ-
ments. The spectrum runs from desk-
top 80286-based LANSs, workstations,
minis and superminis, up through
mainframes, and includes all major
operating systems. Large system manu-
facturers have implemented 8mm on
multiple platforms staying with one
type of tape drive for low-end systems
as well as high-end systems, and deriv-
ing the benefits of using one media for
both. More than
450,000 8mm drives
have been shipped.

Exabyte recently
acquired 4mm manu-
facturer R-Byte in
order to address the
market segment
below that of 8mm
and above that of
QIC. The 4mm
drives will allow
Exabyte to address a
broader spectrum of
the multigigabyte
tape market. DAT
and the high-capacity
QIC drives do tend to
overlap in the market-
place. However,
DAT’s smaller form
factor combined with
its 2-GB capacity give
it a competitive

advantage that half-

SUNEXPERT Magazine/January 1993

height 5%-inch QIC drives cannot yet
match. According to Freeman
Associates, DAT’s growing acceptance
will impact the QIC market.

Near-On-Line Tape Storage

To facilitate tape’s use in near-on-line
applications, 8mm products have been
integrated into a series of cartridge-han-
dling subsystems, whereas QIC drives
have not. The amount of robotics intel-
ligence available determines whether or
not cartridges can be accessed in a ran-
dom fashion. Exabyte offers a 580-GB
subsystem that has bar-code identifica-
tion of 116 8mm data grade cartridges,
occupies a space about the size of a four-
drawer file cabinet and has enough
capacity to store the equivalent of 8,000
filing cabinets worth of information. A
fully configured, estimated end-user
subsystem cost is about 32 cents per
megabyte. The company recently
announced a 60-cartridge, two-drive
version that is also field upgradeable to
the larger system.

Interchangeability

Tapes will always be subject to some
level of physical damage, whether from
use or wild excursions in temperature
and humidity. And they can simply be
dropped. Damage may occur in small
areas or over the entire tape. Tape may
get stretched at beginning of tape and
end of tape. Tape edges may get warped.
All of these affect the linearity of tracks.

A commonly expressed concern is
over 8mm’s initialization period for
every cartridge. The 35-second load
time allows the 8mm drive to recali-
brate its adaptive servo system to each
individual tape. The way 8mm is
architected maximizes the interchange-
ability of the media. Tapes written on
one 8mm drive are readable by another
drive. More important, even tapes that
are damaged or worn can be read by
different drives.

When writing a new tape, the 8mm
drive spaces forward from the physical
beginning-of-tape and writes a section
of servo-adjust signal that ends at the
logical beginning of tape or start-of-
data, a point that is 18 inches from the
physical beginning of tape. This length
of skipped tape is exposed to wear over
a lifetime of loads and unloads.



During subsequent loads, the 8mm
drive spaces forward to the servo-
adjust area, reads it and automatically
aligns its servo positioning to the servo
pattern of the subject tape.

This methodology gives 8mm its
exceptional ability to read tapes recorded
by different units and tapes with differ-
ent physical characteristics such as sub-
strate thickness, age and wear. If an off-
track situation occurs due to stretched
tape or tracks that are no longer straight,
8mm has the ability to read the data
through its adaptive off-track and track-
offset error recovery. This is interchange-
ability. While loading, 8mm automati-
cally sizes the cartridge and determines
the length of the tape in use.

Unattended Backup

Because disk drive capacities have
grown so rapidly and form factors have
shrunk so quickly, the amount of labor
needed to monitor simple data back-
ups, to change and label each tape has
dramatically increased. This process is
typical of the larger capacity systems
that were using low-capacity QIC
technology for backup.

BACKUP

Eight-millimeter helical-scan technolo-
gy has been successful because it sup-
ports unattended backup—the ability to
load a tape drive, initialize the system
and perform multigigabyte backup
operations with no people around.
Unattended backup represents an
increase in convenience and system
availability. Ultimately, it results in a
dramatic reduction in cost of ownership.

Changing Tape Technology
Magnetic tape was initially used as a
processing medium and later, capitaliz-

ing on its transportability and cost
effectiveness, as an archival and inter-
change medium. Tape excels in its
position because, although sequential
in access, it offers the lowest cost per
megabyte of any data storage technolo-
gy. Today, backup is by far tape’s most
common use. Of all existing tape tech-
nologies, digital 8mm helical-scan tape
drives provide the most reliable, cost-,
size- and performance-effective medi-
um for unattended backup of large
quantities of data.

Eight-millimeter technology is
extendible in both capacity and perfor-

mance. The 2.5-GB drive started at a
very conservative operating point and
has already been followed by the 5-GB
drive, doubling performance and
capacity. Exabyte has plans for advanc-
ing 8mm technology to provide 67 GB
on a cartridge without compression
and to achieve a transfer rate of 6
MB/s by the year 2000.

The small, self-threading, machine-
identifiable 8mm cartridge offers the
lowest cost of ownership available
today. They are easy to use, offering
low per-megabyte costs of less than
Yo of a cent. Near-on-line tape storage
is accomplished through the use of rea-
sonably priced robotics-manipulated
cartridge-handling subsystems and
libraries. Eight-millimeter drives are
sold in more than 30 countries world-
wide. They have passed stringent prod-
uct test requirements and have been
integrated by more than 50 major sys-
tem OEMs. e

Grant Wilcox is director of product
marketing for Exabyte Corp. in
Boulder, CO.

Money Back
Guarantee

efe

LDI

10Base2
Transceiver

3dy
0O O O

o O

g & LD-102

C ELEcTRONICS

Huntington Beach, Ca.

AUTHORIZED
TAPE DRIVE

REPAIR & SALES
OVER 750 MODELS

money back guarantee!

LDI

We're so confident you'll be satisfied with our
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A SAMPLING OF

4mm and 8mm
Tape Options
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ACL Inc., 1234 Sherman Drive, Longmont, CO 80501 Circle 200
ACL-600 Stackioader
Exabyte 35 8  Scsl — 100000 — — - - - tabletop, ACL 1,000 1,995
-
ACL-420i Library
Exabyte 0 8 SCSI — 100,000 — — — - i tabletop, ACL — call
rack
Acropolis Systems Inc., 1575 McCandless Drive, Milpitas, CA 95035 Circle 201
ASI-38-DAT
Archive 2 4 SCSI 183 40,000 — 512 — Legato - standalone, — —_ 1,695
' rack
ASI-5L-E5T , ,
Exabyte 5 8 SCS! 500 40,000 - 1,000 — Legato Sun0S standalone,  Sun - 2,99
rack ; i i .
Advanced Digital Information Corp., P.O. Box 2996, Redmond, WA 98073-2996 Circle 202
DAT 8000
ADIC 2 4 SCSI-2 183 50,000 30 1,000 — NetWare, yes standalone, — 3,500+ 3490
ArcServe rack
1200C Auto Changer
ADIC 24 4 SCSI-2 183 50,000 30 1,000 — NetWare, yes standalone, — 1,500+ 11,750
ArcServe rack
Apunix Computer Services, 5575 Ruffin Road, Ste. 110, San Diego, CA 92123 Circle 203
WangDAT 2 4 SCS! 500 50,000 18 1,000 device driver, — — Sun0S matchbox,  ASJ - aall
Apunix Network — minitower, :
Backup Daemon, , rack
Apunix Fast
Archiving Utility
35480
HP 2 4 SCSI 500 50,000 18 1,000 device driver, = Sun0S matchbox,  ASJ 1,000 call
Apunix Network minitower, - ;
Backup Daemon, rack '
Apunix Fast
Archiving Utility
Exabyte 3 8 SCSI 500 40,000 90 1,000 device driver, - Sun0S shoebox, ASJ 3,000 call
‘ ~ Apunix Network mintower, ‘ -
Backup Daemon, rack
Apunix Fast
Archiving Utility
10
Exabyte 50 8 SCs! 500 40,000 90 1,000 device driver, - Sun0S standalone ~ ASJ 100 call
' ~ Apunix Network — . '
Daemon,
Apunix Fast
Archiving Utility,
Quickchange
Software
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CenterLine C++ and C Users

Cast Off Your Training
Wheels!

Graduate to MIULTT, the Professional’s
Software Development Environment

Increase Programmer Productivity

MULTI has an intuitive and powerful debugger that can
debug compiled code better than CenterlLine can debug
interpreted code. A compiled program that takes a few
minutes to run to a place that a bug can be analyzed will
take hours with CenterlLine’s interpreter. CenterLine sug-
gests compiling large programs and interpreting one file at
a time. But CenterlLine can’t type or memory check com-
piled code. MULTI can. CenterlLine requires a rebuild for
each source file to be interpreted. MULTT needs only one
twenty second build for a megabyte program.

Save Conversion Time and Training Costs

To use CenterlLine’s interpreter, you must abandon your
existing build scripts and makefiles and spend time and
money converting to CenterLine’s environment. It costs
thousands of additional dollars for each programmer to
learn CenterLine. Within ten minutes, a programmer can be
productive using MULTT on an existing program.

Reduce Software Life Cycle Costs

MULTI increases productivity over the whole software life
cycle: prototyping, compilation, integration, optimization,
enhancement and maintenance. CenterLine only addresses
prototyping, which accounts for only 10% of software costs.
MULTI can debug optimized compiled production pro-
grams, so you can find customer reported bugs that can't
be reproduced with interpreted or unoptimized code.

Gain Instant Access to Expanded Markets

MULTI can compile and debug optimized executable code
with the same look and feel for Microsoft Windows, Sparc-
stations, and all other popular UNIX workstations.

Corporate Standardization

Large savings in training and support can be realized by
using MULTI for all C++, C, Fortran, and Pascal software
projects including development with ROM monitors, in cir-
cuit emulators, and real time operating systems for popular
MiCroprocessors.

Get MULTI with a 30 day money

ullllmlmml“h lml“n”m““n.

[ ]
Green Hills
e SOFTWARE. INC. -
510 Castillo, Santa Barbara, CA 93101
Tel: (805) 965-6044 FAX: (805) 965-6343

back guarantee. Contact:

1 Cranberry Hill, Lexington, MA 02173
Tel: (617) 862-2002 o FAX: (617) 863-2633

Copyright 1992 Green Hills Software, Inc. MULTI and Green Hills Software are trademarks of Green Hills Software, Inc. All other trademarks are trademarks of their respective owners

Circle No. 14 on Inquiry Card
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Apunix Computer Services (continued)
CHS120
Exabyte 600 8 Scsl 500 40,000 90 1,000 device driver, — Sun0S shoebox, ASJ - call
Apunix Network minitower,
Backup Daemon, rack
Apunix Fast
Archiving Utility
Archive, Ardat Division, 1650 Sunflower, Costa Mesa, CA 92626 Circle 204
4324NP/RP/XT
Archive 2 4 SCSI 366 80,000 — 1,000 — Cheyenne, Legato, Sun, IBM, HP, internal, Archive 100,000 call
Sytron, Dantz DEC, Compaq  external
4590 NT/XT
Archive 10 4 SCSI 183 40,000 - 512 — Cheyenne, Legato, Sun, IBM, HP, internal, Archive 3,000 call
Sytron, Dantz DEC, Compaq external
Artecon Inc., 2460 Impala Drive, Carlsbad, CA 92008 Circle 205
DSU0-30061
HP 2 4 Sl 366 50000 — 1024 DumpTool - Sun0S standalone  Artecon - 2895
DSUI-30081
Exabyte 23 8 SCsl 250 20,000 — 1,024 DumpTool - Sun0S standalone  Artecon - 3,59%
DSUI-30082
Exabyte 5 8 SCSI 512 20,000 - 1,024 DumpTool - Sun0S standalone  Artecon - 5,395
ATS, 1160 Ridder Park Drive, San Jose, CA 95131 Circle 206
3100
WangDAT 2 4 SCSI-2 183 60,000 30 768 NovaStor — - internal, — - call
standalone
3200
WangDAT 2 4 SCSI-2 183 60,000 30 768 NovaStor - - internal, - - call
standalone
HP 35470
HP 2 4 SCSI-2 183 50,000 30 - NovaStor — - internal, - - call
standalone
EXB-8200
Exabyte 25 8 SCS! 246 40,000 87:5)4'956 NovaStor - - internal, — — call
standalone
EXB-8500
Exabyte 5 8 SCSI 500 40,000 35 — NovaStor - - internal, - - call
standalone
EXB-10i
Exabyte 50 8 SCSI 500 40,000 375 1,000 NovaStor - - internal, - - call
standalone
HP 35480
HP 8 4 SCSI-2 732 50,000 30 - NovaStor - - internal, - - call
standalone
Automated Systems Methodologies Inc., 16100 Fairchild Drive, Boatyard #V105, Clearwater, FL 34622 Circle 207
Jackal
ASM 2 4 SCSI, 233 50,000 - 512 Nsure - Sun0S standalone, — - 2,695
SCSI-2 internal,
external
Aviv Corp., 4 Fourth Ave., Burlington, MA 01803 Circle 208
ACT 470 $8-SB
WangDAT, 2 4 SCsl 732 50,000 30 1,000 STS/Firmware Quick Restore, Sun0S, VMS,  tabletop, DEC 494 2,665
HP Networker HP AUX, shoebox,
Ultrix rack
ACT 820 $S-SB
Exabyte 25 8 SCS! 246 25,000 - 256 STS/Firmware Quick Restore, Sun0S, VMS,  tabletop, DEC 1,285 3,195
Networker HP AUX, shoebox,
Ultrix, AIX rack
ACT 850 SS-SB
Exabyte 5 8 SCS! 500 40,000 375 1,000 STS/Firmware Quick Restore, Sun0S, VMS,  tabletop, DEC 835 4450
Networker HP AUX, shoebox,
Ultrix, AIX rack
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Sun0S, VMS  tabletop, DEC 37 4,660
Ultrix shoebox,
e mdwmi BoxHil, 1,000
©osw0S  uckqum  Bockl 100
. ' sqclvsme 1 tmrdumy;
. endosure m@mmv.,
o mwe o
. enclosure  thirdparty
sun0s ~rack,qum ‘aexm& -
sun0s mm Bockil, 1000
. ~eaemsafe~uﬁrduaay;‘; ‘
LN e e
. |Midpay
CcMSs Enhancements Inc 2722 Mlchelson Dnve Irvune CA 92715 Clrcle 210
SS‘E-BATJ’SSE m\m . - . r
cMS 137 4 — - - Sun0s standalone,  Sun — call
. . subsystem
ms 23~5 ume - Sun0s standalone,  Sun - call
‘ - - subsystem ‘
COMTEC Automated Solutions Inc., 10000 OId Katy Road, Ste. 150 Houston TX 77055 Clrcle 211
mmmmmmawm . , -
Suw% standalone  Comtec 15
‘M'X , -
‘Smos sunddone,  Comtec ‘ N
rAiX,SGt, rack 1 .

. DECHP

©su0s. stnddone ‘nac’ 7,5; @mm
o .

Contemporary Cybernetlcs Group Inc., Rock Landlng Corporate Center/11846 Rock Landing, Newport News, VA 23606 Circle 212
CY-8200 ‘

NetWare, VINES, Sun0S standalone, — - call

LANTASTIC, UNIX internal, -
rack

NetWare VINES, Sun08 - - - call

LANTASTIC, UNIX

NetWare, VINES, Sun0S standalone, — -~ call

LANTASTIC, UNIX rack
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Contemporary Cybernetics Group Inc. (continued)
CY-8505
Exabyte 5 8 SCSI, - 60,000 — 1,000 proprietary NetWare, VINES, Sun0S standalone,  no — call
Pertec, LANTASTIC, UNIX rack
parallel port
Data General Corp., 4400 Computer Drive, Westboro, MA 01580 Circle 213
6762
Data General 132 4 SCSI-2 183 20,000 — - - Legato DG/UX, rack, Data General - 5,500
AOSNVS-Il  deskside
Delta Microsystems Inc., 111 Lindbergh Ave., Livermore, CA 94550 Circle 214
12007
HP = 4 SCSI 183 40,000 40 512 device driver, BudTool Sun0S standalone,  Delta 100 8,595
BudTool desktop, rack
50007
Exabyte 5 8 SCS! 480 20,000 60 256 device driver, BudTool Sun0S standalone,  Delta 1,700 12,495
BudTool desktop, rack
10 Tape Jukebox
Exabyte 50 8 SCSI 480 27,000 60 — device driver, BudTool none standalone,  Delta 250 29,695
BudTool desktop
12 Tape Jukebox
ADIC 24 4 SCS! - 50,000 90 - device driver, BudTool none standalone,  Delta 20 30,000
BudTool desktop
60 Midrange Tape Jukebox
Exabyte o 8 SCSI 480 27,000 60 - device driver, BudTool none standalone  Delfa 10 100,000
BudTool
116 Tape Jukebox
Exabyte 580 8 SCSI-2 480 27,000 60 - device driver, BudTool none standalone  Delta 50 127,286
BudTool
Diverse Logistics Inc., 2862 McGaw Ave., Irvine, CA 92714 Circle 215
DBSO TT1
DLI 16 4 SCS! 380 - -~ 572 not required SGL Sun0S fabletop DEC, TRW, - 5928
Novadyne
DBSO RM1
DLI 16 4 SCS! 380 - — 512 not required SGL Sun0S rack DEC, TRW, — 6,495
Novadyne
Dynamic Computer Products, 63 Commercial Ave., Garden City, NY 11530 Circle 216
3T20GH
Dynamic 2 4 SCSI 185 50,000 30 1,000 not required DBR, Legato Sun0S desktop, rack — - 1,395
3T80GH
Dynamic 2 4 SCSI 740 50,000 30 1,000 not required DBR, Legato Sun0s desktop, rack — - 1,495
5T23GE/DC
Dynamic 25 8 SCSI 750 20,000 - 256 not required DBR, Legato Sun0S desktop, rack — - 2,520
5T50GE/DC
Dynamic 5 8 SCS! 1,500 20,000 — 256 not required DBR, Legato Sun0S desktop, rack — - 3,565
ECCS Inc., One Sheila Drive, Bldg. 6A, Tinton Falls, NJ 07724 Circle 217
SUIDX-1300-8
WangDAT 13 4 SCS = 40,000 - - - Sun0S standalone  ECCS 50 2,495
X812LE
Exabyte 5 8 SCs! 512 30,000 - - - - Sun0S rack ECCS 50 2,995
SUIDX-2600-S
WangDAT 13 4 Sesl - 40,000 - - - — Sun0S standalone  ECCS 50 3,000
SUIT3TUR-S
Exabyte 23 8 SCS! - 30,000 - - - - Sun0S standalone  ECCS 60 4995
SUIS2TUR-S
Exabyte 52 8 SCSI = 30,000 - - - - Sun0S standalone ~ ECCS 60 5,995
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8 Technology Drive, Westboro, MA 01581 Circle 218

0 =1
i

Exabyte Corp., 1685 38th St., Boulder, O 80301 Circle 219

General Microsystems Inc., 3220 118th Ave., S.E., Ste. 100, Bellevue, WA 98005 Circle 223
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General Microsystems Inc. (continued)
HS/T 220-5C
Exabyte 8 8 SCSI 2,500 40,000 375 1,000 device driver, optional optional desktop, various - 5,200+
modeset, rack
directory,
tapema
Hewlett-Packard Co., Filton Road., Stoke Gifford, Bristol, BS12 6QZ, United Kingdom Circle 224
HP 35480A
HP 2 4 SCSI 183 50,000 30 1,000 not required not required Sun0S internal, - — call
external
C1532A
HP 2 4 SCsl 510 200,000 30 1,000 not required not required Sun0S  internal, - — call
external
IGM, 4041 Home Road, Bellingham, WA 98020 Circle 225
ATL 5000 (Autochanger)
1GM 270 8 SCSI 1,000 30,000 375 2,000 ATL UNIX Legato, Unitree, - tabletop, Novadyne 100 5,800
Toolkit Archive. UIS rack
BACKUP.UNET
Intel Corp., 5200 N.E. Elam Young Pkwy., Hillsboro, OR 97124 Circle 226
StoarageExpress EL/XL
Intel 225 48 SCSI 500 40,000 375 1,000 ArcServe ArcServe, NetWare NetWare standalone, — — 9,995+
rack
Introl Corp., 2817 Anthony Lane South, Minneapolis, MN 55418-3254 Circle 227
13007
WangDAT 13 4 SCSI 183 20,000 - - SCSIflexDAT  — Sun0S, standalone,  Introl 20 call
software driver IRIX rack
80007
WangDAT 13 4 SCS! 183 60,000 — 1,000 SCS!flexDAT ~ — Sun0S, standalone,  Introl 20 call
software driver IRIX rack
23007
Exabyte 2 8 SCS! 246 20,000 — 256 SCSIflexDAT  — Sun0S, standalone,  Introl 40 call
software driver IRIX rack
50007
Exabyte 5 8 SCS! 500 40,000 — 1,000 SCSiflexDAT  — Sun0s, standalone,  Introl 20 call
software driver IRIX rack
Lago Systems, 141 Albright Way, Los Gatos, CA 95030 Circle 228
LS/380L (tape library)
Lago 270 8 SCS!, 500 30,000 — - - Advanced Archival, Sun0S, AIX  standalone, — 200 45,000
serial Legato, General Atomics, rack
UniTree, SW Moguls
Laguna Data Systems, 23151 Alcade Drive, Ste. B-3, Laguna Hills, CA 92653-1419 Circle 229
Autodat
Laguna 16 4 SCS! 183 20,000 20 — Velocity - - standalone, — 75 8,995
Backup rack
EXB-10
Exabyte 2323 8 SCSI 183 20,000 20 - — Velocity/ - - = 5 16,995
landtape
Maynard Electronics (an Archive Co.), 36 Skyline Drive, Lake Mary, FL 32746 Circle 230
Archive ST2000i/e
Archive 2 4 SCSl, 183 40,000 — 512 not required Legato, BudTool, Sun0S standalone, ~ Maynard - 2,000+
SCSI-2 Solo Scheme Xfire internal
Archive ST4000DATi/e
Archive 2 4 SCSl, 183 40,000 - 512 ot required Legato, BudTool, Sun0S standalone, ~ Maynard - 2,250+
SCSI-2 Solo Scheme Xfire internal
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Mountain Network Solutions Inc., 240 E. Hacienda Ave., Campbell, CA 95008 Circle 231
2100 SA
Exabyte 22 8 SCS! 246 40,000 - - not required Legato Sun0S standalone  Mountain, DEC 20,000 6,695
National Peripherals Inc., 1111 Pasquinelli Drive, Ste. 400, Westmont, IL 60559 Circle 232
NPC323008
Exabyte 25 8 SCSI - 20,000 - 256 — - Sun0S standalone,  NPI - 1,775
rack
NPC350008
Exabyte 5 8 SCS! - 30,000 — 1,000 — — Sun0S standalone,  NPI — 2,745
rack
NCR, Peripheral Products Div., 3718 N. Rock Road, Wichita, KS 67226-1398 Circle 233
6091-2300
Exabyte 2 8 SCSI 500 30,000 — 1,000 device drivers ~ Sytos, ArcServe UNIX, DOS,  standalone  NCR 10,000 8,950
Novell
Optima Technology Corp., 17526 Von Karman, Irvine, CA 92714 Circle 234
MiniPak 2000DAT
HP 2 4 SCSI-2 183 50,000 36 1,000 - - Sun0S standalone  Optima 1,200 1,795
DisKovery 2000DAT
HP 2 4 SCSI-2 183 50,000 36 1,000 — — Sun0S standalone  Optima 1,200 1,795
MiniPak 8000DAT
HP 2 4 SCSI-2 732 50,000 143 1,000 — — Sun0S standalone  Optima 600 2,195
DisKovery 8000DAT
HP 2 4 SCSI-2 732 50,000 143 1,000 - - Sun0S standalone  Optima 600 2,195
Concorde 5000T
Exabyte 5 8 SCSI-2 500 40,000 375 1,000 - — Sun0S standalone  Optima — 2,995
Parity Systems, 110 Knowles Drive, Los Gatos, CA 95030 Circle 235
PS5000
Exabyte 5 8 SCSI - 40,000 375 1,000 not required Legato Sun0S desktop, rack, — - call
stacker
Peripheral Solutions, 151-B Harvey West Blvd., Santa Cruz, CA 95060 Circle 236
RB100
R-Byte, 2 4 SCSI 233 50,000 2 512 not required Remote Diagnosis — internal, — 1,000 call
Exabyte external
EXB-8200
Exabyte 2 8 SCS! 246 40,000 18 256 not required — — internal, Exabyte 5,000 call
external
EXB-8500
Exabyte 5 8 SCSI 500 40,000 18 1,000 not required — - internal, Exabyte 5,000 call
external
EXB-10i
Exabyte 50 8 SCSI 500 40,000 18 1,000 not required - - external Exabyte 5,000 call
Peripheral Technology, White House Offices, 41 Rowley Lane, Littleover, Derby, DE3 7FT, England Circle 237
8200/8500
Exabyte 23 8 SCSI - 20,000 - 75 - - Sun0S desktop, rack  Sun 400 2,000
R-Squared, 11211 East Arapahoe Road, Ste. 200, Englewood, CO 80112 Circle 238
EX820
Exabyte 25 8 SCSI — 40,000 — 256 — — - various various - call
EX8205
Exabyte 25 8 SCSI — 40,000 - 1,000 - — — various various - call
EX850 T
Exabyte 5 8 SCSI 500 40,000 35 ~— - - — various various — call
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R-Squared (continued)
EX850C
Exabyte 5 8 SCSI - 40,000 — 1,000 - - - various various — call
8mm Tape Library
Exabyte 50 8 SCSI 500 40,000 18 — turbo backer — Sun0S, AIX  standalone  various — call
8mm Tape Library
Exabyte 580 8 SCSI 500 40,000 18 - turbo backer - Sun0S, AIX  standalone  various - call
Recognition Concepts Inc., 5200 Canvair Drive, Carson City, CA 89706 Circle 239
ExaSTORE 1
Exabyte 25 8 SCSI, 250 - - = VIP & VIK — Sun0S, UNIX, standalone, — 20 call
, VisiNET software DEC,DOS rack
ExaSTORE 10
Exabyte 3 8 SCS!, 500 - - - VIP & VIK - Sun0S, UNIX, standalone, — 20 call
VisiNET software DEC,DOS  rack
Sea Change Corp., 6695 Mill Creek Drive, Unit 8, Mississauga, Ontario, Canada L5N 5R8 Circle 240
EXT2300
Exabyte 25 8 SCSI 246 40,000 - 256 — — Sun0S standalone  Sea Change 200 3,140
EXT5000
Exabyte 5 8 SCSI 500 40,000 375 1,000 - - Sun0S standalone  Sea Change 50 4,345
SiGNAL Computer Products Inc., 411 Massachusetts Ave., Acton, MA 01720 Circle 241
TB-100 .
SIGNAL 2 4 SCS! 300 50,000 20 52 not required — - standalone  SIGNAL - 1,425
TB-4300
SiGNAL{ 13 4 SCS! 500 50,000 20 512 not required - — standalone  SIGNAL - 1,795
SA-8200
SIGNAL 25 8 SCSI — 40,000 - 256 not required - — standalone,  SIGNAL — 1,995
desktop, rack
SA-8500
SIGNAL 5 8 SCSl 400 40,000 — 1,000 not required — - standalone,  SIGNAL - 3,195
desktop, rack
SA-8500C
SIGNAL 5 8 SCSI 400 40,000 - 1,000 not required - e standalone,  SIGNAL — 3,250
desktop, rack
Sony Corp., Computer Peripheral Products Co., Magnetic Storage Products Div., 655 River Oaks Pkwy., San Jose, CA 95134 Circle 242
$DT-2000
Sony 2 4 scsl2 183 50,000 — 1,000 = Legato Sun0S standalone, — = call
rack
SDT-4000
Sony 8 4 SCSI-2 732 50,000 — 1,000 — Legato Sun0S standalone, — — call
rack
Spectra Logic, 1700 North 55th St., Boulder, CO 80301 Circle 243
STL-6000 Tape Library
Spectralogic 100 8  SCSI-2 500 40,000 375 1,000 - Specta Logic, FortuNet, — tabletop, Spectra Logic ~ — 17,260
Palindrome rack
STL-8000 Tape Library
Spectra Logic 200 8 SCSI-2 500 40,000 375 1,000 - Specta Logic, FortuNet, — tabletop, Spectra Logic 50 27,680
Palindrome rack
Tecmar, 6225 Cochran Road, Solon, OH 44139 Circle 244
ProLine DAT 20008
WangTek 2 4 SCS! 183 50,000 - 1,000 Proserves Networker, BudTool, ~ Sun0S standalone  Tecmar - 4,595
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Tecmar (continued)

Datavault 4000
WangDAT 4 4 SCSI 183 60,000 — 1,000 — Networker, BudTool, Sun0S standalone  Tecmar - 5,395
Backup CoPilot
THS-2200
Exabyte 22 8 SCS! 246 30,000 — 512 - Networker, BudTool,  Sun0S standalone  Tecmar - 6,995
Backup CoPilot
THS-5000
Exabyte 5 8 SCSI 500 30,000 - 1,000 - Networker, BudTool, Sun0S standalone  Tecmar — 8,895
Backup CoPilot
Transitional Technology Inc., 5401 E. La Paima Ave., Anaheim, CA 92807 Circle 245
CT8-8501
il 5 8 SCsl 500 40,000 % 50 — BudTool, Legato, BRU,  Sun0S, standalone  TTI, DEC 4,000 call
Flashback I, Apunix ~ Solaris
backup daemon,
LoneTar
CT8-8201
Ll 25 8 SCSI 246 40,000 =~ 256 - BudTool, Legato, BRU,  Sun0S, standalone  TTI, DEC 6,000 call
Series 10i
il 50 8 SCSI 500 40,000 90 512 - BudTool, Legato, BRU,  Sun0S, standalone  TTI, DEC 123 call
Flashback Il, Apunix  Solaris
backup daemon,
LoneTar
Trimarchi Inc., P.O. Box 560, State College, PA 16804 Circle 246
DATBack (TN-0160000-0)
Archive 2 4 SCSI 183 120,000 — 1,000 — - Sun0S, tabletop, — 1,000 2,495
UNIX; Ultrix  rack
TN-0100000-0
Exabyte 5 8 SCSI 500 40,000 375 1,000 - - Sun0S, VMS,  tabletop, rack, — 500 4,495
Ultrix, UNIX  stacker
Ether DAT (TE-0360000-0)
Archive 214 4 SCSI, 129 120,000 — 1,000 Virtual Tape TCP/IP support Sun0S, VMS,  tabletop, DEC 150 10,500
Ethernet UNIX, Ultrix  rack
Ether Tape (TE-0100000-0)
Exabyte 5 8  SCsi, 230 40,000 375 1,000 Virtual Tape TCP/IP support Sun0S, tabletop, - 500 14,000
Ethernet VMS, Ultrix  rack
WangDAT Inc., 140 Technology Drive, Irvine, CA 92718 Circle 247
DAT 2000 $Se
WangDAT 2 4 Scsl 183 50,000 30 512 Legato various Sun0S standalone ~ WangDAT — 3,095
DAT 4000 SSe
WangDAT 2 4 SCSI 732 60,000 30 768 Legato various Sun0S standalone ~ WangDAT = 3195
ZZYZX Workstation Peripherals, 5893 Oberlin Drive, San Diego, CA 92121 Circle 248
35470A
HP 23 4 SCSI - 50,000 30 — - - Sun0S, standalone — — 1,795
Solaris
35480A
HP 8 4 SCSI - 50,000 30 - - - Sun0S, standalone  — - 2,195
Solaris
8200
Exabyte 2 8  SCsi 246 40,000 - - — — Sun0S, standalone, — — 2,195
Solaris rack
8500
Exabyte 5 8 SCSI - 40,000 35 — — - Sun0S, standalone, — - 2,995
Solaris rack
10i
Exabyte 2550 8 SCS! ot 40,000 - - - Legato, AMASS, Sun0S, standalone = — - 3,695
Vduke Solaris
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What You See Is What
Everybody Gets

Think about the last time you tried
to tell somebody over the phone or by
email about a problem with an X
application. Maybe you could pain-
stakingly describe the problem step by
step. Maybe you used snapshot, then
uuencoded and mailed a snapshot of
the screen. Or maybe you just went
nuts trying to document the process.

Now imagine you have a camera you
can point at any section of your
screen, and click repeatedly, and put
text annotations or drawings onto, and
have the other person see the ongoing
screen image in almost real time.
That’s what ShowMe is all about.

A low-cost conferencing software
package, ShowMe lets users at several
locations exchange ideas and graphics,
a sort of distributed electronic chalk-

board.
What It Is and Does

ShowMe lets you share images across
a network. As SunSolutions’ ad says,
“ShowMe brings SPARC users togeth-
er on the network. No flights. No con-
ference rooms. No stale donuts. ...”
And the product lives up to the claims,
whatever you think of the hype.

Start it up and you get a blank win-
dow with some window gizmos at the

70

First Impressions: ShowMe

“I won't believe it until you show me.”

—My five-year-old

by IAN F. DARWIN

left. Draw some lines with the mouse;
it tracks the cursor on your screen and
on the screen of everyone who's in your
conference. Copy a region of your
screen; everybody sees it. Annotate as
you go. Don't even click to type; just
move the pointer to a clear spot and

begin typing, just like a real chalkboard.

After all, who ever heard of a chalk-
board that you had to click on before
you could write on it? ShowMe behaves
more or less like any draw program,
except that what you see is what every-
one else in the conference gets. And,
like the UCB talk program, it’s full-
duplex; you can be annotating one part
of the screen while somebody else is
drawing a picture someplace else. You
can have lots of people on-line at once,
and they all see everything. Color is

SunSolutions’
ShowMe allows
groups to view and
collaborate on
documents,
spreadsheets and
images over a
TCP/IP network.
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used to denote who said or did what.

You can only have one copy running
per CPU, not one per (rlogged-in)
user. Perhaps it ought to know about
users and machines like OpenWindows’
calendar program, cm, and in a differ-
ent way like UCB talk. If it did, it
could run on a server (though I guess
Sun wants it to run only on worksta-
tions) and could allow two users each
to have their own conference. But
maybe this would be a step away from
the program’s present simplicity.

We tried it out on two screens, one
of them monochrome. A pleasant sur-
prise, this: Monochrome works fine,

subject to its limitations. Colors are
dithered, and you can draw only in
black or white.

Grabbing a region of your screen is
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I'll see what we can do..,‘

= ShowMe 1.0
—— =
I
Confer... ="
~;I—|——ff——-" Arts & Letters Composer — (untitled)
C]
i T %128 y:010 in. o
Layers » ) 4
) “firiant |‘|‘I‘||“|<IH.I.|.|.I.|.Iﬁlx|.|.|.|.|.|.|?u|.|.|.|.I‘l.l._n.l‘l.lym.l
Help »r)

== Rescue Adventure

D/ bit more detail

Can we get a With ShowMe,

when you click on
the Snap Through
image, the display
window becomes
transparent. You
can then move the
entire ShowlMe

n the faces?

Brbduction

window around.

easy: Click the left button on the Snap
button and you get a target cursor;
sweep out a rectangular area of the
screen, and a copy of this rectangle fol-
lows your cursor. Move it to where you
want it in the ShowMe window, click
the pointer button again, and your
rectangle replaces what was there.

Too much stuff on the display? No
problem, just use the eraser to white
out what you don’t need. Not only
that, there are two “layers,” or bit
planes, the top one for interactive
scribbling and the bottom for bit
maps. And you can drop in a bit map
from programs like Snapshot (a stan-
dard part of OpenWindows). You can
drop it either in the drop target or in
the drawing window. Drop it in: Like
dropping a bomb, it blows away the
entire previous image and replaces it
with the new bit map. Drag it out: It’s
copied to application. You can also use
the “File” menu’s “Load” item to load
a raster file. No matter how you load
your bit map, the window will auto-
matically resize if appropriate (if the
bit map is larger than will fit). To push
hard on it, I loaded a 1,400-by-900
raster file on a standard-size (1,152-by-
900) screen. While it worked, I was a
little disappointed that I didn't get
scrollbars. Not really necessary: You
can move windows larger than your
screen under olwm, but then you cant
see the left-hand side of the screen and
its controls. The 1.1 version of this
product will apparently feature either

panning or scrollbars.

There is no “undo”; it just keeps a
bit-map image that everyone updates.
Sun’s iconedit program has undo,
but it’s solving a much smaller prob-
lem. Adding undo to ShowMe would
probably not be trivial, given the net-
worked nature of the beast.

Drag a Window...

The Snap Through feature of
ShowMe allows you to take snapshots
of sections of your screen, annotate
them and have your conference mates
see it all as it appears.

You click on the Snap Through image
and the display window becomes
transparent. You then move the entire
ShowMe window around (using the
normal olwm technique of clicking the
left pointer button and holding it
while you move the window, then
releasing it). If you're happy with
where the image landed, click on the
Snap button. Otherwise, reposition
and try again. The other people will be
warned that you're doing it, so they
don't try anything too fancy. When
you click on Snap, the image from the
transparent “Active Window” is copied
into the “bottom layer” of the image
and sent to everyone.

To show a sequence of operations,
just click on Snap Through again.
While the window is transparent, the
windows underneath it can be accessed
normally: moved, resized, given focus,
etc. In short, you can do whatever
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setup you need to in order to make
your point. When all the stage is set
and the players lined up, just click on
Snap again and the image is updated
for everybody.

Instead of a Properties Window,
there is a less-formally-named “Settings
Window,” which lets each participant
choose his or her own color, pen width,
ete. And it lets you provide your own
name, which is good for using a guest
account, but potentially bad for securi-
ty. You are notified of the login and
host of each person as they join (and
usually as they leave) a conference.

The drawing commands are simple
but effective: freehand draw, frechand
erase, rectangle and oval. The last two
can be either hollow or filled (both are
on the control panel) and can be con-
strained (rectangle draws squares, oval
draws circles) by a keyboard modifier.

Overall, it does what it should.

Installation and Licensing

Installation is trivial. For the demo
version, insert the demo floppy and
run the extract_unbundled pro-
gram. The demo version takes only
about 600 KB, 500 for the ShowMe
binary, and the rest for the help hand-
book (which, by the way, got installed
read-only by the demo package) and
the spot help file (showme.info).
Other than the help handbook being
read-only, it installed perfectly and ran
the first time.

The demo version, of course, uses no
licensing. The full version comes on
CD-ROM and installs with cdm/
cdmanager. This media kit includes
the license daemon. ShowMe uses
Highland’s FlexLM product, by the
way, which Sun seems to have “transi-
tioned” to, away from SunNet
License. If you also have SunPro’s
compilers licensed, you can use the
same running copy of the license dae-
mons for the compilers and ShowMe.
Licenses float; any workstation on
your network can have access. There is
an optional mechanism in place for
reserving license(s) by user or by
machine.

In shorg, installation is easy, and
licensing is too, but you have yet
another licensing daemon running on
your system.
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Company
SunSolutions

Address
2550 Garcia Ave.
MS: MTV02-208
Mountain View, CA 94043

Phone
Call (800) 647-8333 for
free demo disk.

Best Features
A nice little program, it does one
thing well: a distributed chalk-
board. The human interface has
been well thought out to make it
useful for casual users, much
more so than the average “user-
friendly” X application. It seems to
make intelligent use of network
bandwidth. Reasonably priced.

Needs Improvement
No audio, but a new version is
slated to include SPARCstation
audio (see “Sun’s View”).
Handling of very large raster
files—will support panning or scroll-
bars. Should come with a free T1
network connection :-)

Price
$349 quantity-one floating license,
media and documentation.
Additional floating license, $319.
10-user, $2,870. 25-user, $5,975.

Circle 145

Imaging Technology: X
Window System, Printing...
We wondered how ShowMe was able
to get the transparent win-
dow. Maybe it uses NeWS?
But that’s on the way out,
right? Let’s ask the comput-
er. 1dd is a command that
Lists the Dynamic
Dependencies, that is, the
program libraries that have
been linked dynamically to
make a binary (see Listing
1). The first message is just
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a warning that our C library is a bit
behind the times—we’re running 4.1.1,
not 4.1.2, a k a Solaris 1.0, as the
installation notes require. We've shown
you that ShowMe runs on 4.1.1; we
had no problems with it other than
getting that same 1d. so warning each
time we started up ShowMe.

The remaining messages show that
the program was linked with XView,
OLGX (a graphics engine used by
XView and by olwm), the X library, and
the C and dynamic linking libraries.
Hey, this binary should run on Solaris
2.0. Let’s try it. But first, let’s go deeper
into how the technology works.

Just to rule out NeWS, let’s try run-
ning it from a SPARCserver with our
display set to a lowly 3/50 running the
MIT X server. Some of the output
from xdpyinfo, a display information
utility for X, is shown in Listing 2.

The remainder of the xdpyinfo was
boring so we cut it. But note: This MIT
server works with ShowMe, and this
server supports the Shape extension.
Wonder if that’s it? Let’s strings the
binary and see. Yup, we found this:

SHAPE

XLib: extension "%s" %s on
display "%s".

unknown

missing

Seems that they use the SHAPE exten-
sion, not NeWS, to make a transpar-
ent window. But is there any Post-
Script in there at all? Yes, there are a
few PostScript functions defined, but
they seem to be used only in printing.
With a license, you can save the screen
image explicitly or by dragging from
the drop-and-drag target; in either
case, what you're saving is just what
this tool works in, a SunRaster file.
And printing, similarly, prints the

Listing 1. Determining Dependencies

testhost% 1ldd showme
1d.so: warning:

entire screen image. You can print to
any network printer and can even
“print to a file” if you need to save the
PostScript commands that would print
a session.

Of course you can only get a SPARC
binary of this program. But what will
it show you if you try to point its out-
put window at another vendor? As
mentioned, it worked fine on a Sun-
3/50 with the MIT server. So next we
set the DISPLAY variable to make
ShowMe output on an IBM RS/6000.
It worked, but the icons for the draw
tools showed up in reverse video—a
very minor wrinkle. A larger wrinkle
was that the Pen Color swatches in the
Settings menu all came out the
same—in my OpenWindows
WindowColor setting—making it diffi-
cult to choose colors.

We tried it on an IBM X terminal
with a 2-bit gray-scale display, and it
totally refused to run. However, we
forgive it, for it failed gracefully,
putting up an Open Look Notice
explaining the problem.

Our next try—an Intergraph Clipper—
was less successful. First, it locked the
server with the Notice about being a
demo copy. We killed and restarted it,
using -WEsdb to disable server grabs.
Then it ran OK, though we got the ill-

sounding message:

XView warning: Problems set-
ting default modifier mapping
(Server package)

And the tool icon colors were reversed
on the Intergraph, as on the IBM.
Must be something about vendors that
begin with “I.” Once past this, howev-
er, it ran fine.

The final try was a monochrome
NCD X terminal, which worked fine
except that some of the bit maps were

/usr/lib/libc.so.1.6 has older revision than expected 7

Ixview.3 => /usr/openwin/lib/libxview.so.3.1

lolgx.3 => /usr/openwin/lib/libolgx.so.3.1
1X11.4 => /usr/openwin/lib/1ibX1ll.s0.4.3

e = st /lib/libe.so.l.6
a1 => Jusr/lib/libdl.so.1.0

testhost$%
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black-white reversed. This is a com-
mon problem with XView programs
on the monochrome NCD X termi-
nals, for some reason.

The bottom line is that we tried it on
several non-Sun servers and it worked,
as long as the server supported either
monochrome or 8-bit color.

PRODUCT REVIEWS

Problems? Documentation?
There is both Open Look spot help
(hit the HELP or F1 key over any con-
trol) and a “HelpViewer” on-line help

file, which is printable PostScript
(HelpViewer shows the introductory
on-line documentation when you start
an uncustomized OpenWindows ses-

sion). The full version includes a user
manual, although the program is so
easy to use, you hardly need it.

The people who work on this product
are very committed to it. There is even
a menu item for sending your com-
ments as email directly to the group at
Sun that works on the product.

Sun’s View

David Gedye manages an Advanced Development
group in SunSoft. He builds prototype collaborative
applications and tests them in real work groups.
Previously he was with Sun Microsystems Labs, where
he and his group devised the program that became
ShowMe. | caught up with him at the CSCW'92, the
ACM’s Conference on Computer Supported Cooperative
Work, in Toronto the first week of November 1992.

Dave’s focus is on all aspects of computer-mediated
collaboration. ShowMe was designed not just to be
“easy to use,” though | think it does that quite well. It
was also designed to step around some of the “prob-
lems of adoption” that much software faces. People
won't use software if it is harder to use than the work it
replaces, of course. But they also won't use it if it
infringes on the personal power or office politics of the
users—remember that for a long time upper managers
wouldn’t have a computer on their desk because only
underlings used them; a different set of considerations
applies today with email, conferencing, etc., but one that
must be taken into consideration, Gedye says. The goal
with ShowMe was to make it easy for anyone to con-
tribute, without interfering with the social processes that
shape a work group.

Another term Gedye uses is “shared reference.” In one
physical location, such as a conference room, everyone
has the same visual reference: the clock on the wall, the
room colors, the painting or window view, and most
importantly, each other’s facial and vocal interaction. In
trying to distribute human collaboration, we have to
make as much of that as possible visible. And hence we
have to discuss audio and video, and why they’re not
included in ShowMe just yet. Audio, first, is generally
easy to provide by an alternate, and familiar, technology:
the telephone. Most offices that have an Internet link
also have a telephone, and they can be used in parallel.
When using ShowMe at a distance, we found the tele-
phone helpful. We also like the fact that ShowMe didn’t
constrain the cursor to the window, but let it roam over
the controls. This makes it a natural to say “use this but-
ton here” while waving the cursor over a control on the
left-hand side of the window-the person at the other end
shares visual and aural reference; they can see and
hear what you mean.

“It's harder than you think,” he maintains, to do reason-
able audio conferencing over a computer network. End-
to-end delay and acoustic echo are the main problems.
His group does it in their lab, but so far their quality
doesn’t match that of the phone company. “Those guys
had a bit of a head start.”

Then what about video? Not yet, says Gedye. “Cheap
desktop video conferencing” is coming, but it's not ready
for prime time yet. His lab has built some SBus-based
cards using off-the-shelf chips, and even though these
boards use a proprietary compression scheme, he main-
tains that successful products must embrace the interna-
tional standards in this area, especially the CCITT H.261
(also known as Px64), a standard for real-time encoding
and decoding that is being used already in some prod-
ucts. Look for Sun to provide these. Interestingly, the
frame rate for minimal live video seems to be around 10
frames/second—not as good as TV’s 24, but OK for com-
munication—which can be shown to fit in the 128-KB/s
range, which will be available with ISDN. Looking into the
future, then, you can see that Sun will probably provide
some kind of video compression hardware. In the best of
all worlds, it would be built-in, just as the ISDN facilities
are built into the SPARCstation 10 and the new LX. “Do
remember, though, that I'm in Advanced Development,”
Gedye reminds me, “and none of this represents any
sort of commitment to product status.” True, but it all
sounds so convincing—and so full of promise!

Other ideas include software support for “distance
learning.” A distributed classroom, after all, is just group
collaboration on a large scale with one or a few people
doing most of the talking. With a fast network in place,
you could consider broadcasting lectures. Workstation
users then can tune in the parts that interest them, but
leave the conference without tripping over anybody’s
books or coats on the way out the door when their inter-
est wanes. And there are, of course, a wide range of
social and privacy issues that need to be worked out. Do
you want your company’s meetings being intercepted
and watched over the Internet by your competitors? The
research world is turning its attention to such
issues—both technical and social/ethical-and it is at con-
ferences such as the one where | met David that many
of the details are being worked out. —ifd
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Listing 2. Ruling Out NeWS

PRODUCT REVIEWS

testhost% xdpyinfo -display picture:0

name of display:
vendor string:

vendor release number: 4

MIT X Consortium

picture:0.0 version number: 11.0

maximum request size: 16384 longwords (65536 bytes)

motion buffer size: 0

bitmap unit, bit order, padding:

image byte order: MSBFirst

32, MSBFirst, 32

number of supported pixmap formats: 1

supported pixmap formats:
depth 1, bits_per pixel 1,

keycode range:

SHAPE

scanline_pad 32

minimum 8, maximum 132

Xlib: extension "%s" %s on display "%s".

unknown

number of extensions: 4
SHAPE
Multi-Buffering

MIT-SUNDRY-NONSTANDARD

DEC-XTRAP default screen number: O

number of screens: 1

Working at Home?

The unstated implication of Sun’s
advertising is that you can use the
product over very long-haul networks,
to hold faceless meetings. So we tried
it out over a 14,400-baud SLIP line
(serial line IP). Now you have to be
careful to set this kind of review up
carefully. We didn’t want the X proto-
col packets going over the SLIP line,
only the information packets between
one copy of ShowMe and another. So
we installed the program on two
machines, and had one person at each
end, also talking by telephone.

That’s right, telephone. Version One
of ShowMe does not support the
SPARCstation’s built-in audio. To work
around this, Sun’s demo script (on
paper, provided with the demo copy)
suggests using the telephone, so we
did. It’s a sure bet that a future version
will support audio (see Sun’s View).

But part of the intended audience for
this product is the work-at-home
crowd. Many of these home-workers
don’t have two phones at home, let
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alone a T'1 line from their basement
office into the corporate backbone.
While I can’t speak for the future
audio version, I can report that the
present graphics-only version works
fine on a SLIP line over V.32/V.42
dial-up modems. It does allow use of a
numeric IP address, in case your host
tables are out of date. Response time
was quite acceptable, though there
were pauses of up to 10 seconds which
are presumably the result of other
activity over this link (we had a UCB
“talk” going concurrently over the
same link, and email was flowing in
both directions, and somebody was
logged into a machine on our side, and
so on).

Competition

The idea of using computing work-
stations for networked whiteboards is
not new. Douglas Englebart (widely
credited as the inventer of the “mouse”
pointing device) made a movie about
this topic in 1971 at Stanford. (or was
it SRI?). So it isn’t surprising that there
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are several such programs in existence
today.

A Sun program named ChalkTalk
uses the NeWS protocol, and was dis-
tributed in source and binary form
with OpenWindows 3.0. It features
similar shared drawing but can’t grok
bit maps. Given the recent Adobe
announcement and the release of
ShowMe by Sun, it is likely that
ChalkTalk will be discontinued.

Another commercial product is
Communique! from InSoft,
Grantham, PA. InSoft’s product has a
bit of a head start; it includes audio
and live video. Another product, called
FarSite from DataBeam Corp.,
Lexington, KY, is being promoted as
an electronic meeting solution.

Summary

I've enjoyed using this program. It’s
fun to use, and unlike a lot of other
stuff, it doesn’t get in the way of using
the computer to share information
across the network.

Ian Darwin may not exist at all.
Rumor has it that he is, after all, just
an emulation. Email can be sent to his
input redirector at ian@sg. com or

uunet !sqg!ian.

NetMetrix
by S. LEE HENRY

Tools to visualize network activity
have long manifested themselves as
heavy cases of hardware lugged around
by only the most ardent of techno-
dweebs or dedicated PCs sitting off in
a corner. No more. Metrix Network
Systems’ suite of network monitoring
and analysis tools brings network anal-
ysis into the awaiting embrace of the
average network administrator and on
his own workstation.

A suite of five software-only tools,
the newest release of the NetMetrix
software can monitor any segment of
an internetwork and display the results
on an X display anywhere else on the
network. This flexibility, coupled with
the software’s intuitive graphics and
ability to analyze and correlate net-



work statistics, make it an indispens-
able tool for large, especially multiven-
dor, networks.

NetMetrix 3.0 supports a distributed
architecture with continuous real-time
monitoring of Ethernet, token-ring and
EDDI network segments. With TCP/
IP, DECnet, AppleTalk, Internet/Seq-
uenced Packet Exchange (IPX/SPX),
XNS, SNMP and RMON (SNMP
standard for remote LAN monitoring)
support, the software lends itself to
just about anything youd ever want to
throw on your network.

My first encounter with the Metrix
software was a couple of years ago
when it relieved me of having to walk
lopsided down the halls of my office
carrying my old Hewlett-Packard Co.
4972A Protocol Analyzer. Not only
have I found the Metrix software far
easier to use than the HP, but the easi-
er-to-understand breakout of packet
data has allowed me to get a good
mental “baseline” of what constitutes
normal activity for my site. Ever since
the software was upgraded to run on

my OpenWindows desktop, I haven't

Company
Metrix Network Systems Inc.

Address
One Tara Blvd.
Nashua, NH 03062

Voice
(603) 888-7000

Fax
(603) 891-2796

Best Feature
Easy to use and understand

Worst Feature
Don’t get much exercise anymore

Price
Each single tool $1,995, lower per-
unit cost with additional licenses

Circle 146
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NetMetrix 3.0 includes
five software tools to
monitor multivendor

internetworks.

found anything about it that I haven’t
liked. It’s considerably faster and more
flexible than any of the PC-based
tools that I have looked at, and it runs
at my desk. The five software tools
that constitute the current version of
the software include the Internetwork
Monitor, Protocol Analyzer, Traffic
Generator, Load Monitor and NFS
Monitor (for Ethernet, 4- and 16-
Mb/s token ring, and even FDDI seg-
ments!).

This newest release also includes a
Trend Analysis Tool so that you can
look at long-term traffic trends from
daily monitoring and, if you like,
email a report to your network admin-
istrator with daily statistics in a format
that you specify, plus a Network
Configurer that lets you do “what-if”
analyses of network configurations to
aid in placing bridges and routers.

The Internetwork Monitor collects
data from RMON agents on each seg-
ment and provides complete end-to-
end visibility of the multisegment net-
work. Traffic patterns can be seen at
every layer of OSI stack. The software
is fully compatible with RMON. This
means that you can count on interop-
erability with other vendors’s RMON-
compatible products.

The NetMetrix Protocol Analyser
comes with seven-layer decoders for all
major protocol suites: TCP/ID,
NES/SunRPC, DECnet, DEC LAT,
SNA, Novell NetWare, XNS, Banyan
VINES, AppleTalk and OSI. Pre- and
post-capture filtering can be done at
any layer in the stack.

The Traffic Generator can be used to
simulate load for testing.

The Load Monitor measures and
graphs traffic by parameters such as
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source, destination, time interval, pro-

tocol and packet size. An especially
powerful feature allows you to corre-
late statistics to pinpoint load pat-
terns.

The NFS Monitor displays statistics
in terms of calls/second and response
time.

Easy to integrate into network man-
agement environments like SunNet
Manager, IBM NetView/6000 and
DECmcc, NetMetrix comes with inte-
gration schemas for these products.

One especially slick approach is to
put NetMetrix on a portable RDI
BriteLite or Tadpole SPARCbook—a
network troubleshooter’s dream.

Prices start at $1,995 per tool,
decreasing with the number of licenses
that you buy. You can also set
NetMetrix up to run under a floating
license. This makes it easy for more
than one network administrator to use
it and easily allows you to upgrade to a
newer/faster host. Both Open Look or
Motif versions are available.

So...does your network administra-
tor care about the activity of individual
nodes, traffic statistics for given net-
work segment, wish he could easily
pinpoint the heaviest traffic on your
network, or visualize load over time?

NetMetrix is a very serious tool for
network administration. A free demo
is available if you call Metrix. =e

S. Lee Henry is on the board of
directors of the Sun User Group and is
a system administrator for a large net-
work of Suns in the federal govern-
ment. She also heads her own compa-
ny, The Next Page Inc., which special-
izes in software documentation.
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Image Processing Product

Datacube has introduced an image
processing system that may be used
with or without a Sun workstation.
The MaxTD Target and Development
Systems are meant for OEM buyers
who wish to produce imaging applica-
tions that they will later incorporate in
other systems. To this end, the
MaxTD Development product is a

tower unit that can attach to a Sun and
provide a development environment
that includes the company’s MaxVideo
200 image processor, 24 MB of virtual
image memory, a VME controller and
a SCSI hard disk. There is also an
extensive selection of software tools
included with the box.

With MaxTD, the developer can
download to an embeddable MaxTD
Target system. This includes a
MaxVideo image processor, the Lynx
real-time operating system and various
connectivity options. Pricing on the
development platform ranges from
$30,000 to $40,000, depending on
configuration. Pricing on target sys-
tems begins at $11,500.

Datacube Inc.

300 Rosewood Drive

Danvers, MA 01923

Circle 102
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MathSoft/Maple Math

Two products that, when combined, offer a rival to the
Mathematica symbolic math package have been introduced.
MathSoft, which sells the MathCad scientific and technical calcu-
lation package, and Waterloo Maple software, maker of the Maple
symbolic math product, have announced a relationship under
which MathSoft will publish Maple V Release 2. MathSoft will
sell Maple V by itself and in combination with its own product.

The new Maple will differ from its predecessors both in the
front end provided by MathSoft’s Mathcad, and in several addi-
tional new features. It will have, for instance, a much-improved
graphics capability, an improved user interface based on Motif,
and more than 700 néw math functions, for a total of 2,500. The
two companies are targeting Mathematica and say that the Maple
V/Mathcad combination now offers everything that the Wolfram
Research product does, except for Mathematica’s audio and sound

effects. Pricing begins at $795.
MathSoft Inc.
201 Broadway
Cambridge, MA 02139-1901
Circle 100

SCS! Subsystem
Adds 28.8 GB

Parity Systems has announced a
deskside SCSI subsystem that allows
users to add up to 28.8 GB of disk
storage to a Sun or other workstation.
The PS7900 Series desk-side subsys-
tem is a bay that can contain from 1.6
to 28.8 GB of disk storage, and/or /-
inch tape, DAT or 8mm tape drives,
or some combination of all of those
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Waterloo Maple Software
160 Columbia St. West
Waterloo, Ontario, Canada
N2L 3L3

Circle 101

plus optical and CD-ROM devices.

The enclosure consists of the drives,
power supplies, internal cabling, fans
and SCSI connectors. It measures only
26% inches high by 12% inches wide by
26 inches deep. Pricing ranges from
$5,630 to $42,980, depending on the
number and type of devices installed.

Parity Systems Inc.

110 Knowles Drive

Los Gatos, CA 95030
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3%-inch MO

MOST has announced a 3%-inch
optical disk drive, RMD-5200-S, with
a capacity of 256 MB. The company
says that the product is backward-
compatible with the 128-MB 1SO
DIS10090 standard. This is possible
by means of an Automatic Media
Sensing technology that allows the
drive to recognize the capacity of disk
within it and deal with it appropriately.

The product supports sustained data
rates of up to 1 MB/s. It has a maxi-
mum data integrity of less than one
hard read error in 10" bits of data. It
has a mean time between failure rate of
30,000 hours. Pricing for the RMD-
5200-S begins at $1,695.

Mass Optical Storage

Technology Inc.

11205 Knott Ave.

Cypress, CA 90630

Circle 104

ADDS Adds Alpha

A new AlphaWindow Terminal has
been introduced by Applied Digital
Data Systems (ADDS). An Alpha ter-

NEW PRODUCTS

minal is like a dumb character termi-
nal except that it is capable of window-
ing and can display icon-like figures.
The new ADDS Alpha terminal is the
4000/AW'T. It can show up to 16 win-
dows at a time and has 80 to 132
columns. It can emulate the AT&T
705 and 605, the Digital Equipment
Corp. VI-320, 200 and 100, as well as
an ANSI PC terminal. It has two RS-
232-C ports and one parallel port.
The product comes with an en-

hanced PC keyboard and a Microsoft

Corp.-compatible mouse. It will be
shipped through ADDS distributors
and VARs. Pricing begins at $729. The
one-year warranty can be extended to
four years for $50.

Applied Digital Data Systems Inc.

Display Products Division

100 Marcus Blvd.

Hauppauge, NY 11788
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Digital Linear

Tape Backup

A line of %-inch digital linear tape
(DLT) backup systems has been intro-
duced for networks and large systems.

The Ciera series of devices, from
Cipher Data Products, includes a 2.6-

Modem Security

TERRIFIC

CoSECURE T

CoSECURE ™~——____ < &

oo

software protects

your Sun or

Solbourne system from
electronic vandalism by

adding powerful, but versatile,
security protection to dial-up
(modem) ports. Operating as a
UNIX application, COSECURE
intercepts incoming telephone
calls, qualifies those calls according
to your specific security
parameters, and then “goes away”.
CoSECURE adds no system
overhead.

*
a

With CoSECURE, you can choose
from a wide range of security
options, including time and date
controls, as well as full "dial-back"
capability. Security parameters can
be set either globally, or on an
individual basis.

Software with
Dial-Back
Capability

e

i
g,
Bt

CoSECURE places

) . .
W no limit on the number

of authorized users, can
support any number of telephone
lines, and ensures uninterrupted
e-mail (UUCP) connection-- all
without compromising security.

Be better than secure... be
CoSECURE. For more
information, or a free trial
evaluation, call CoSystems at
408-748-2190.

CSystems

CoSystems, Inc.

3350 Scott Blvd, Bldg. 61-01
Santa Clara, CA 95054-3104
Tel: 408-748-2190

Fax: 408-988-0785

E-mail: amdcad!cosys!support

COSECURE is a trademark of CoSystems, Inc. All other products mentioned are trademarks of their respective owners,

NEWS.

AT&I RENTS SUN.

Now, AT&T Capital Corporation can rent you Sun
Microsystems, Inc. equipment. A powerful new resource
for Sun users. Vast inventory. Tomorrow-morning
availability. Aggressively priced to ean your business.
Service to keep you coming back. Please call.

800 257-6083

== ATsT

— Capital Corporation

AT&T Capital Corporation, Dallas/Ft. Worth International Airport, TX 75261
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GB system, a 6-GB system, and two
autoloaders of 18- and 42-GB capaci-
ties. The Ciera drives provide a data
transfer rate of 800 KB/s.

The subsystems come with a SCSI
host adapter, a software application kit
and user documentation. Pricing for
the subsystems starts at $4,595. The
18-GB autoloader is $13,700. The 42-
GB autoloader is $14,300.

Cipher Data Products Inc.

10101 Old Grove Road

San Diego, CA 92131-1682

Circle 106

HA! Says Fusion

Fusion Systems has introduced soft-

ware to provide High Availability
(HA) for Sun. The HA software was
developed for mission-critical applica-
tions being run on or in a network. In
the event of a primary server failure,
HA shifts the operation to a selected
alternative system. HA supports Sun
IPI and SCSI disk technologies as well
as third-party disk and RAID solutions.

HA features a periodic “heartbeat”
protocol that bounces back and forth

NEW PRODUCTS

between servers to ensure that they are
all operating normally. In the event of
a failure, the HA software goes into
operation automatically and can bring
the original server back on-line once
its problems have been dealt with.

Fusion Systems Group Ltd.

225 Broadway, 24th Floor

New York, NY 10007

Circle 107

High-Speed

Optical Drives

Alphatronix has introduced a line of
optical drives which it says are among
the fastest in the world. The Inspire II
drives have an average seek time of 23
msec, which rivals that of hard disks,
and effective access time of 14 msec.
The company says this makes the
Inspire II an effective competitor to
hard disks for most applications, par-
ticularly as the product has a capacity
of 650 MB in its “F” or low-end ver-
sion, and 1,021 MB in its “G” high-
end version.

The drives are available in several
configurations, including desktop,

MASTERPLAN

POWERFUL. With MasterPlan you can take control of your projects from concept to
completion. Using the Critical Path method and a multi-screen approach with Gantt
and PERT charts, MasterPlan has all the Management and Reporting capabilities you
need to effectively budget, schedule, allocate resources and monitor jobs of all sizes.

EASY. No undertaking is too large or complex for MasterPlan. That's why the
Department of Defense and major corporations use it to plan, monitor and manage

multi-million dollar projedts.

THE BEST VALUE. You just won't find a better X Windows Project Manager priced
less than MasterPlan. It doesn't cost a fortune. But it might save you one. Call us foday.

[QuALTY
SOFTWARE
PRODUCTS

QUALITY SOFTWARE PRODUCTS
5711 West Slauson Avenue, Suite 240
Culver City, CA 90230
TEL: (310) 410-0303
FAX: (310) 410-0124 ~ EMAIL: sales@qsp.com

Mokers of the e.Xclaim! Spreadsheet and other
award-winning software packages since 1983.

(800) 628-3999
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stacker, rack-mount and tower ver-
sions. The drives are SCSI II-compati-
ble and come with the company’s
Alphaguard data protection system.
Pricing begins at $4,495.

Alphatronix Inc.

Englert Drive, Suite C

PO. Box 13687

Research Triangle Park, NC 27709

Circle 108

Nifty Nine-Track

Two nine-track tape drives have been
introduced for Sun and other UNIX
workstations. The 5612 and the 5212,

from Overland Data Inc., attach via
the SCSI port to workstations and
provide mainframe-style data storage.
The company notes that applications
for the products include backup and
data exchange between mainframes
and workstations.

The 5612 offers 1,600/6,250 bpi,
while the 5212 offers 1,600/3,200 bpi.
Each drive stands less than 4% inches
tall and weighs 34 pounds. They
can fit under a workstation; a rack-
mount version is available as well. The
5212 is $3,495, while the 5612 is
$5,495.

Overland Data

5600 Kearny Mesa Road

San Diego, CA 92111

Circle 109

32-Bit X for Windows

For those who want both X and
Windows on their PCs, AGE Logic
has introduced a 32-bit X Window
System implementation that runs on
PCs under Microsoft Corp. Windows.
XoftWare/32, which is based on MIT’s
X11RS5 server code, allows users to run
Windows-based applications on their
PCs while dipping into a UNIX server
as an X terminal. The company says
that it may be the first PC X product



NEW PRODUCTS

1/
to exp\dit the 32-bit nature of the Intel
386 and 486 processors. Formerly,
most PC X products were 16-bit
implementations.

That it is 32 bit means that the prod-
uct has extended direct memory ad-
dressing, increased maximum request
size up to 256 KB and so on. In addi-
tion, the XoftWare/32 automates host
login and application start-up through
an icon-based “click & start” feature.
Pricing begins at $495.

AGE Logic Inc.

9985 Pacific Heights Blvd.

San Diego, CA 92121

Circle 110

Intelligent Power

An intelligent AC power line con-
troller has been introduced by Pulizzi
Engineering. The Z-Line IPC boasts
its own microcontroller. The user can
specify such functions as remote con-
trol of individual outlets or the whole
system, sequential power up or down,
system lockup and reboot and so on.
Password security is also available.

The IPC has four output receptacles.

9-track tape

on your workstation:

Exchange data with mainframes, minis

and PCs the easy way. ONLY 35 495
' L}

A tape drive built by Overland Data gives you cost-
effective access to a world of information on 9-track tape.
It also gives you small size and weight, convenient
autoloading, 1600 and 6250 bpi, and very high reliability.
You even get data compression built in. All at a rock

Its circuit protection is a Slo-Blow 20A
Fuse. The data input connector is a
RS-232-C. The device weighs four
pounds and is 2% inches high, 5% inch-
es wide and 9% inches deep. Pricing is
approximately $225.

Pulizzi Engineering Inc.

3260 S. Susan St.

Santa Ana, CA 92704-6865

Circle 111

Encryption for DAT and CD

Need to give your product or
archives a touch of security? Digital
Delivery has announced software that
will encrypt your files on CD-ROMs,
DATs or other distribution or archive
technology. Called the Digital Delivery
System, the product masters the data
onto high-density storage, can manage
the resulting encrypted data (even
searching it), and then can later unlock
it for use. The product can be exten-
sively modified via a variety of option-
al modules to add such functionality as
modem-to-modem connections for
on-line processing and fuzzy logic
searching,

The product is chiefly meant for ven-
dors of applications or unique data
who wish to distribute their products
on disk or tape in some catalog form.
Pricing is therefore geared toward that
end, with either of two options avail-
able. Users can pay $75,000 for a fully
featured system, or they can pay a one-
time $10,000 price plus a 10% royalty
on products sold with encryption fea-
tures.

Digital Delivery Inc.

38 Meriam St.

Lexington, MA 02173-3618

Circle 112

RAMs with Watches

For those working on the component
level, Dallas Semiconductor has
announced a new series of timekeepers
that incorporate both a clock and nonv
olatile RAM functions accessible in a
bytewide format. The DS164X
Timekeeping RAM series has memory
densities ranging from 2 KB through
512 KB. The chips can be put in
ROM, EPROM or EEPROM sockets.

Currently there are two models, the

COMFORTING
DISCOVERY.

AT&T RENTS SUN.

Now, AT&T Capital Corporation rents Sun
Microsystems, Inc. equipment. A reliable new resource
for Sun users. Meticulously maintained inventory.
Energetic, knowledgeable service. Absolutely
competitive, fair pricing. Please call.

bottom price. Call your local VAR or call us direct today.

800-723-8725 o anp DATA.

San Diego, CA. Tel: 619-571-5555 - FAX: 619-571-0982 Since 1980
$5,495 price is F.0.B. San Diego, CA.

800 257-6083

—= ATsT

— Capital Corporation

AT&T Capital Corporation, ‘Dallas/Ft. Worth International Airport, TX 75261
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IXI CALENDAR:

a combined group
calendar, time manager
and diary. To schedule an
appointment with a
colleague just drag
and drop their icon
into Calendar.

IXI CALC:
provides all the usual
functions, accessed via
either the keyboard or
mouse (use drag and
drop o move numbers to
or from other software or

the desktop).

IXI EDIT:
replaces unfriendly
UNIX editors such as
“vi” to provide fext
editing with cut and
paste, multiple open

windows, and
multi-level undo.

IXI MAIL:
lets you receive, read
and send e-mail.
Sending a mail message
has never been easier -
simply write your reply
with ‘edit, then drop onto
the mail icon.

IXI LOCK:
locks the keyboard and
screen while you're away
from your desk. You can
also set a time-out delay
that locks automatically
when your screen is not

being used.

IXI DIAL:
provides frequently used
telephone numbers with a
click of the mouse.

To make a call, simply
drag and drop the
number you want onto
the dialler icon.

IXI provides a complete Motif environment for Sun users. For our free White Paper that tells you how easy it is to

run Motif on Sun, phone 1-800 995 0385 or (510) 275 3120.
In Europe, phone +44 (0)223 236555, or one of the country

/AL

Desktop

Making Sun workstations compatible with other UNIX
systems (where Motif is the de facto standard).

Start with a high quality shared library and Motif Window
Manager. Then add X.desktop — the world’s most popular
desktop manager — which can run all your Open Windows
applications. And then add IXI's Deskworks for applications
like e-mail, editing, scheduling and security.

FOUNDATION SOFTWARE BV

) TI-MICROTRADING OY
+31 20 697 5451

+358 0 502 741

CH O Uk O oo

THE BRISTOL GROUP GmbH
+49 6105 2945

INDUSTRADE AG
+4118328111

IN GmbH
+49 7531 65022

@ ATEL SpA
+39 2 255 2652

ARENA DATA AS ADVANCED USER SYSTEMS
+47 2 90 29 00 +612 418 8666
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@ SUPERUSERS
+45 45 66 16 66
WIC

ON ApS
+45 458222 04

Al rademarks are the properties of their respective companies.




24-pin dual-in-line DS1642 and the
28-pin encapsulated DIP DS1243,
though other models are planned for
future introduction.

The DS164X pieces have real-time
clock registers in the uppermost eight
bytes of their memory map. These
provide year, month, date, day,
hours, minutes and seconds. They
also automatically correct the date
during leap year. The 1642 is $13
and the 1643 is $13.75, both in |
quantities of 5,000.

Dallas Semiconductor

4350 Beltwood Parkway South

Dallas, Texas 75244-3219

Circle 113

NEW PRODUCTS

DEC Shows
Two OEM Drives

Former mini maven and now micro
marvel Digital Equipment Corp. has
released two new SCSI-2 disk

drives. The DSP5350 is a 5%-inch
device with 3.5 GB of formatted
capacity. The DSP3160, meanwhile,
offers 1.6 GB. Both will marketed to

OEMs and systems integrators.

The DSP5350 has a rotational speed
of 5,400 rpm, an average latency of
5.6 msec, and average seek time of
11.5 msec. DEC says it is meant for
high-capacity, high-performance sys-
tems and subsystems in a networked
environment. The 3160, meanwhile,
has the same rpm and latency and an ‘

average seck time of “under 10 msec.”
DEC says it is meant for “space-limit-
ed” systems, such as workstations and
PCs. Pricing on the 3160 is $1,995,
while the 5350 is $3,495.

Digital Equipment Corp.

Maynard, MA 01754-2571

Circle 114

New Disk for VME

A disk module to provide mass stor-
age in a VME card cage has been
introduced by ACT/Technico. The
module comes in two versions, com-
patible with the Sun 1E and 2E Force
CPUs, respectively. It provides a mass
storage choice of a SCSI floppy or tape
drive along with a hard drive offering
up to 1 GB.

The module uses three slots within
a VME card cage. It provides an elec-
trical bypass of the BUSGRANT and
IACK signals through an integrated
backplane. Pricing begins at $2,250.

ACT/Technico

One Ivybrook Blvd., Suite 180

Ivyland, PA 18974

Circle 115

AT&T

~ * ) HARD DISK
o
A\

c,\’ DISASTER RECOVERY

“l\ AND PREVENTION UTILITIES

- Disk diagnostics and repair

- Data recovery from defective disks

- Recovery of deleted files and directories
- User friendly filesystem check

- Filesystem reorganization

- Directory file optimization

For Sun, DEC and compatible Workstations

RACE GmbH ), Tel: 011497195203
Postbox 65 B =" rox: 0114971953937
D-7057 Leutenbach y B\ (from North America) [ g
Germany @
BUSINESS CONDUCTED IN CIS 41, 224 ‘?
ENGLISH AND GERMAN 71141.224@compuserve.com |
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RENTS
SUN.

NOW YOU KNOW.

Now, AT&T Capital Corporation rents Sun Microsystems,
Inc. equipment. We-want-your-business pricing.
Comprehensive inventory. Next day availability.

Knowledgeable, energetic service. Please call.

800 257-6083

== ATsT

== Capital Corporation
AT&T Capital Corporation, Dallas/Ft. Worth International Airport, TX 75261

SUNEXPERT Magazine/January 1993
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FREE UNIX & Open
Introductory Primers

end-user gatherings
® Plus 10th Anniversary

1 e T R

119 New Conference and Tutorial solutions
On-Line, Real-Time Show Network

FREE Exhibitor Presentations
FREE Keynote and Plenary sessions.
FREE Birds-of-a-Feather

R e W

UNIFORUM 1993 is the largest UNIX & Open Systems Event
in the world! It’s Hot — It’s New — It’s Answers — It’s Now:

350 Exhibitors with answers

C

Systems

Conference Surprises!

FAX Twis Form Topay! REGISTER FREE For UniForuM 1993 EXHIBITS.

mx 1-708-260-0396

For more information, phoné 1-800-323-5155. Outside the U.S. and Canada, 1-708-260-9700.

ANN

Registration Deadline: February 26, 1993

1. MY JOB FUNCTION /TITLE (select one only):

[ A President/Principal/Vice President/Director

B Corporate Administration/Financial Officer

[JC Data Communications/
Telecommunications Management

[JD MIS/DP Management "

OE Engineering/Technical/Manufacturing/
Operations Management

OJF Sales & Marketing Management

[0 G R&D/Software Development

O H Applications/Systems Programmer/Analyst

0] Purchasing ) .

2. PRIMARY BUSINESS OF MY ORGANIZATION
(select one only):

O K Financial Services

O L Utilities/ Transportation

[0 M Government/Military/Defense

N Engineering/Science/R&D

O P Education

] Q Medical & Health Services

[JR Consulting Services

[1S Wholesale/Retail Trade

OT Cc ications/ Telec ication:
[J'U VAR/Dealer/ Distributor/ OEM/Retailer

P Q

[ Also send me detailed info on Conferences and Tutorials.

FIRST NAME LAST NAME 8
TITLE AREA CODE TELEPHONE 5
COMPANY l
ADDRESS §
CITY STATE POSTAL/ZIP CODE

NOTE: No one under

the age of 18 admitted.
COUNTRY ARFA CODE FAX g

[JV Software Developer

[0 WManufacturing (non-computer)

[J X Systems Integrator/Service Provider

[0Y Manufacturer of Computers/Systems/
Software/Peripherals

[JZ Other Business

(please specify)

8. NMm OF Enm.oms IN MY ORGAI;UZA'I'ION
(all locations):

OAA 1-50
OOBB  51-500
goe 501-5000
ODD  Over 5000

4. NUMBER OF YEARS I HAVE USED UNIX:

O EE  None
OFF 1105 years
GG Over b years

Photocopy this form for additional registrants.

5. MY DEGREE OF PURCHASE INFLUENCE ON

INFORMATION PRODUCTS /SERVICES:

OHH I'make the final decision

O]  Irecommend and strongly influence the
final decision

KK Ispecify products/services that we need

OLL  Iplay no role in the purchasing process

6. I SPECIFY OR INFLUENCE THE PURCHASE OF
(check all that apply):

OOMM Mainframes/Superminis

CONN  Minicomputers/Small Business
Computers/Micros/Desktops

OPP  Software (Operating System)

0QQ Software (Applications)

ORR  Network/Communications Systems

[JS$  Office Automation Systems

OTT LAN Equipment/Systems/Services

7. MY COMPANY’S TOTAL GROSS SALES
OR REVENUES:

OUU  Under $1 million
OV $1-$24 million

OWW $25-$99 million
OXX  $100-$249 million
OYY  $250-$499 million
07z  $500 million and over



THE SUNEXpert marker

The SunExpert Market offers a selection of low-cost advertising vehicles with results-oriented appeal.
PRODUCT SHOWCASE ¢ MARKETPLACE ¢ CLASSIFIED

ATTENTION READERS/BUYERS:

For more information on the dproducts/services advertised in this section, please
circle the appropriate reader service numbers on the reader inquiry card.

ATTENTION ADVERTISERS:

To advertise your product/service in the next issue or for more information, please
call Carol Flanagan at

(617) 738-3402

aL3l ERTENDER

SUN SOLUTIONS

Applied Concepts designs and manufac-
tures a full family of high-quality, affordable
SCSI extenders, monitors and differential

converters. From the economical SCSI PLUS Bus Repeater that extends

your computer’s bus in increments of

nearly 20 feet, to the technically advanced

Fiber Optic SCSI Extender that increases

SCSI bus distance up to 3,000 feet, all products are engineered fo help
eliminate system crashes, enhance periph-
eral performance and increase the working

distance between SCSI devices.

Call or fax us today for complete product and pricing information.

Ly
3 _EAPPLIED CONCEPTS
5350 Eastgate Mall, San Diego, CA 92121, 619 453-0090, Fax 619 4536715

800 624-6808
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The DEI-2 WorkServer"
96 users and a SPARCstation 2.

The world's first expandable SPARCstation,
ethernet, terminal, modem and printer server.

28.5 MIPS Sun SPARCstation 2 motherboard, 2 free SBus slots
Ethernet, SCSI, 16 serial, 2 parallel and 2 synchronous ports
Expandable to 96 serial and 12 parallel ports

Full TERMIO baud rates (75 to 38.4KB)

Full modem support on all serial ports

STREAMS device driver and Multiport Menus™ to easily install
and maintain multiple terminals, modems and printers
Communications: X.25, T1, FDDI and Token Ring

Supports SunOS™ or Solaris™

Call Today! (818) 577-4252
) GNPComputers

SUN Reseller

1254 E. Colorado Blvd. ® Pasadena, CA 91106 ® Fax: 818-577-4263

© 1992 GNP Computers. All product name are registered trademarks of their respectrive owners.
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PRODUCT SHOWCASE

670/690 memory ex-
pansion at an afford-
able price. 64mb to
1024mb per board, for
a total system maxi-
mum of 2.5GB

SPARCserver 670/690

Forthe space conscious.
Everything you've
come to expect from
HP. Five year warranty
g 300.000MTBF
HP 1.2gb, 3.5", 10.5ms

Expand beyond the
64mb max. capacity to
128mb, utilizing two,
stackable, 32mb Sbus
memory cards.

IPX 128mb max. memory

Memory, Disk, Tape

Megabyte offers memory expansions and peripheral devices for all
leading workstation platforms. Memory, disk, tape, optical, network
equip., modems, accessories, and more. With Megabyte you'll receive
freindly, efficient service, quality products, prompt delivery, and the
lowest prices possible. INTERNATIONAL INQUIRES WELCOME.

Megabyte Memory Products: phone 619 793 1104
& fax 619 793 1124

o toll free 1 800 748 5798

Circle No. 303 on Inquiry Card

BUY, SELL and TRADE

EVERYTHING UNDER THE

sun

microsystems

* SPARC workstations

* SPARC servers
* SUN-3 series equipment
#* SUN disk, tape & add-in memories

Needed to buy:
Large quantities of IPX's
and ELC's.

Trade in your DEC,
DG or other hardware.

We also offer the best deals on
DEC and Data General systems.

SECURITY COMPUTER SALES, INC.

622 Rossmor Building
500 No. Robert Street
St. Paul, MN 55101

FAX:
(612) 227-5683 (612) 223-5524

Circle Nd. 3]14 on Inquiry Card '

Plotting tools vs toys

* Legend/insets
* Subscripts
« Superscripts
Normal Distribution - Greek symbols
T T ) « Math symbols
* Error bars
« Event markers
Fit (iuz\g 0 * V/H bars
@ Data Curve * X & Y splines
« Text data
» Reversed no.s
« Log/linear axes
* Function plots |
* Unlimited pts.
» Moveable axes
« Tic/grid styles

TempleGo offers much more than competing software. It’s
point and click interface lets you control 150 graph attributes.
You can upgrade to TempleGraph to add visual data analysis
or Partners Plan which lets you call and program TempleGo
from your programs. Plus Live-Links to FrameMaker®, user
defined functions ... Go $495, Graph $1290 / floating license.

See CDware v.3 or call us or SGI Express:
Sun Users (215) 646-3814 SGI Users 1-800-800-7441

Mihalisin Associates, Inc. / 600 Honey Run Road /
Ambler, PA 19002 / (215)646-3814 / Fax (215)643-4896
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COMMON-LINK

for

SUN SPARC

Software breakthrough lets
SPARCstations read, write, and
and format Macintosh and PC
high-density diskettes.

Also available for HP, IBM, and SCO UNIX

Pacific Micro

201 San Antonio Circle, C250
Mountain View, CA 94040

(415)948-6200
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PRODUCT SHOWCASE

TranSferi—DTDW FUﬁTSU If you find a lower price we will beat it!

int h® z ® Capacity Speed Buffer Warr. Spindle Internal  External
Macirtos f;du%fx%oﬁ,oﬂfa;’:::fe’ RREIE 520Meg 12ms 240K 5yr 4400rpm  $999  $1179

1079Meg 14ms 256K Syr 3600rpm na $1849
1750Meg 11ms 256K 5yr 5400rpm na $2749

213Meg 15ms 64K 1yr 3600rpm  $499 $629
340Meg 13ms 64K 1yr 3600rpm  $699 $829
1027Meg 13ms 256K 2yr 3600rpm nfa $1769
1470Meg 13ms 256K 2yr 3600rpm nfa $2049
MICROPQILIS
660Meg 15ms 256K 5yr 3600rpm nfa $1399
1050Meg 10ms 256K 5yr 5400rpm $1959  $2089
1340Meg 14ms 256K 5yr 3600rpm nfa $1979
1400Meg 11ms 256K 5yr 5400rpm n/a  $2429
1740Meg 14ms 256K 5yr 3600rpm na $2529
2050Meg 11ms 256K 5yr 5400rpm n/a $3669
TOSHIBA (Made in the USA)
| 880Meg 12ms 512K 5yr 3600rpm $1299  $1429
* Reads, writes, & formats most Macintosh and DOS media | 1200Meg 12ms 512K 5yr 3600rpm $1599  $1729

* Bernoulli® and SyQuest® cartridges Call for current price on: Optical, Jukebox, CD ROM, CD Changers,
* Floppy diskettes and SCSI hard disks All hard drive brands, Archive Tape Drives, RDI Laptop, Memory.

* Available now for the Sun SPARCstation™ , the Silicon ; w= Toll Free Support e~ 30 Day Money Back Guarantee

Graphics Personal IRIS™, and IRIS Indigo™ . Choose the v= Established 1987 w= Super Warranty Support
graphical Open/Windows™ or the character-based interface. siohlished P Y SUpP:

Dealer inquiries welcome. VISA & MasterCard accepted. Call for your free catalog!

MeGaHaus 800-637-4743

Digital Instrumentation Technology, Inc. SRD DRGVES ‘ x

127 Eastgate Dr. #20500, Los Alamos, NM 87544 SR ann.
Voice: 505-662-1459 Fax: 505-662-0897 E-mail: tpro-se @dit.com 9-6 M-F O FAX713-333-3024 0 1110 NASA Rd 1 #306 Houston, TX 77058
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M.C.I.1.

THE MEMORY PEOPLE

SPARC 10 MEMORY IN STOCK!
16MB Module

$59
SPARCsystem 630, 670, SPARCserver 690
64MB Upgrade Kit — X168A
256MB Upgrade Kit — X146A
ELC, IPX - 16MB Module - X104Q.U
SPARC SLC - 4MB Module - X105Z

Independent, authoritative BEST PRICING ON 1x9, 4x9 70ns SIMMS.  Call for free memory upgrade catalog

J,f,’t’;“v‘;(f:’,{s?a‘ﬁg,ﬁf,';:,’(‘; CALL 1-800-247-MCIH a
M.C.LI

Memory Card International
2101 W. Crescent Ave. #G, Anaheim, CA 92801 TEL: (714) 502-9085 FAX: (714) 772-2006
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Instrument Control

for Sun Workstations

FREE brochure describes hardware and software
solutions for controlling instrumentation systems
from a Sun workstation. Information is included
on plug-in SBus boards for controlling GPIB, VXI,
and VME instruments with a SPARCstation. Also
detailed is LabVIEW® for Sun, a graphical program-
ming environment for instrument conirol and data
analysis. Call (512) 794-0100,

(800) 433-3488 (U.S. and Canada),

or 95 (800) 010 0793 (Mexico).

HA'I'IONAI.
lll."n'l'llllMEll'l'S®

The Software is the Instrument ®

6504 Bndge Point Parkway I
Austin, TX 78730-5039 ) Lo
Fax: (512) 794-8411

EVERY INSTRUMENT CONTROL
SOLUTION UNDER THE SUN

© Copyright 1993 National Instruments Corporation. Al rights reserved. Product and company names listed are trademarks or trade names of their respective companies.
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ELI SYSTEMS

139 Hampshire Street
Cambridge, MA 02139

SAVE UP TO 60% ON REFURBISHED

SUN

SPARCstations * SPARCservers

800-447-1156
IN MA 617-547-1113
FAX 617-354-1417
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SPARC 2 -

GX

Complete System Ready to Use

SPARC 2 Upgrade $1,995
Others Call

(404) 872-6475

S==S= System Computing Corp.
] 430 Tenth Street, S-109

—*-=—-—-= Atlanta, Georgia 30318

Workstation®  Fax. (404)872-5675
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Become a UNIX™
Expert Quickly

QuickHelp is the ultimate UNIX
on-line help to reduce your UNIX
training cost & learning time, and to
increase your productivity.
QuickHelp will search commands

* by category

* by partial word and wild card

¢ with or without case distinctions

* by VAX/'VMS™ commands
Only $475 for a site license with
a 60-day money-back guarantee!

(713) 859-8981  Fax (713) 463-6987

DataSync International
7107 Palisades Heights Dr.
Houston, TX 77095
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InterContinental
Computers, Inc.

SUN, DEC, H.P., UNIX Specialists
* SPARC Stations

* SPARC Servers

* SUN3 Equipment

* 3rd Party Disk Tape & Memory

Call for current inventory & pricing.
Trades welcome!

Phone 612-835-4555
FAX 612-835-3936
3300 Edinborough Way # 309
Edina, MN USA 55435
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First Time Ever, Save Big $$
DIRT CHEAP
ASSEMBLE your own
SPARC/UNIX workstation
or READY MADE

cpu bds, External Peripherals for Sparc, A
Chasms Power Supply, Solaris 0/S PC-NFS
S-Bus Add-on, Island Graphics, Motif Developer Kit,
Transceivers, 10BaseT hubs, Cables and much more

1 800 864-8693 or 408 982-0288

E-mail: sunar@netcom.com
(Complete Source for SPARC/Unix Networks0
SUNAR Systems

3350 Scort oiva, ste 1001 MR
Santa Clara, CA 95054

SPARC is a registered trade of SPARC international
Solaris is a registered trademak of SunSoft

PC-NFS is a registered trademark of SunSelect
Sunar is a registered trademark of Sunar Systems

emOi /
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WORLDWIDE
TECHNOLOGY
EXCHANGE

Member of the TWH Group

 Sun Microsystems
e Silicon Graphics * HP/Apollo

* SPARC Workstations/Servers/Peripherals
* Extended warranties * Over night service
* Will purchase all excess Sun hardware
* Experienced Unix specialists
TWH Building
151 East Clayton Street
Athens, Georgia 30603
Tel. 706-353-8496  Fax: 706-549-3333
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SPARC-2/GX ............ $8,500

40 MHz / 28.5 MIPS
32 MB RAM )
426 MB Hard Disk
1.44 MB Floppy
Single-slot Sun GX Card
20" Color, 1280x1024
Keyboard & Mouse

= SunOS/OpenWindows
i~year warranty

SPARC-1+, 8mb ram, 20" color ...
1.6GB Hard Disk, Plug & play
5.0 GB External Tape Drive
Memory, Optical Disks, Scanners
Lotus 123, dBase, WordPerfect, PixelFX

$5,200
$2,995
$2,195

MARKETPLACE

1
H

VPer

|
2-00n-line Unix I-ip

FTP a demo: ftp.uu.net in vendor/Bristol/HyperHelp

CONTEXT SENSITIVE

MOTIF

Bristol Technol

898 Ethan

HyperHelp is a trademark of Bristol Technology Inc. Fax (

Ridgefield, CT.
Phone (203) 438-6969

SINGLE FUNCTION API

POSTSCRIPT PRINTER SUPPORT

ACCEPTS WINDOWS 3.1 HELP FILES

ACCEPTS FRAMEMAKER MIF FILES

& OPENLOOK
NO ROYALTY!

ogy Inc.

Allen Highway
06877 U.S.A.

203) 438-5013

All other products mentioned herein are trademarks of their respective owners.  info@bristol.com
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TAMPA CAMPUS LIBRARY

The University: USF is the second largest of nine universities in the State
University System of Florida (SUS). The central Tampa Campus and regional
campuses at St. Petersburg, Sarasota, Fort Myers, and Lakeland have a
combined enrollment of more than 34,000 students. Tampa Campus Library
has 32 librarians and 73 support staff, with library holdings at 800,000
volumes, 4,500 periodicals, a Federal and State Documents Depository,
special collections and archives. The library participates in an SUS-wide
online catalog using NOTIS software. Applications and nominations are
invited for the following position:

LIBRARY SYSTEMS MANAGER. Under the general direction of the Dean and
Library Director, the successful candidate has the opportunity to build an
innovative, computerized library operations and service program. Major
responsibilities include: coordinates long-range planning for an integrated
online library system linked with regional and national networks; plans and
implements new library systems and enhances existing systems; assists
library managers in systems analysis, planning, development and improve-
ment of automated library operations.

Qualifications: Required: BS in Computer Science, Engineering, or
Information and Decision Sciences; Five years appropriate experience,
extensive knowledge of computer hardware, software, programming and
telecommunications; working knowledge of UNIX, DOS, and Novell Netware.
Preferred: An ALA accredited masters degree; knowledge and experience
with library with library automation; knowledge and understanding of
research library organizations; issues and trends in research libraries;
evidence of innovative use of technology; ability to transfer knowledge and
skills to a variety of situations; and ability to communicate effectively with all
levels of users.

Salary and Benefits: $40,000 negotiable. Librarians are twelve month, non-
tenure earning faculty. Twenty-two days vacation, thirteen days sick leave
annually. TIAA/CREF or other retirement options, usual insurance benefits.
Application Procedures: Please send letter of application, recent resume
and names, addresses, and telephone numbers of three professional
references by February 5, 1993, to Ms Gaea Levy, Secretary, Search
Committee, University of South Florida, LIB 122,, 4202 E. Fowler Avenue,
Tampa, FL 33620-5400. (Telephone: 813-974-2721)

According to Florida Law applications and meetings regarding the search are open to the
public. USF is an AA/EEO employer and the library is committed to cultural diversity.
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Xpert Image, Inc

2550 Gray Falls
Houston TX 77077

(713) 558-6788
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CAD|CAM

Our clients seek career oriented CAD/CAM hardware and
software engineers (UNIGRAPHICS, PRO/E, Intergraph,
CATIA, CV, etc.) for great opportunities. All positions are
direct (not contract). Relocation and fees paid. Please send
resume, including salary history and geographic preferences
to Bill Wright. CAD/CAM Recruiters, Inc. 3400 High
Hamptons Rd., Ste. 738, Charlotte, NC 28210. 704-541-1100.
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LET THE GOVERNMENT FINANCE
your new or existing small business.
Grants/loans to $50,000.00, from over
300 sources. Free recorded message:
(707) 449-8600. (TN4)
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MARKETPLACE
SCSI CABLES .
« SPARCstation SCSI Cables ¢ # HAVE SUN #* Motif 1.2 & X11h5 COROM
« IBM RS-6000 SCSI Cables -

o DEC © H-P » SGI * APOLLO WILL TRAVEL

with either DB50 or Centronics on drive end — Any Length!

before we get on the plane
SHIELDED SCSI CABLES ut .g 5 p ’ Complete OSF Motif binary distribution
DB50 or CENTRONICS Interface let our Engineering staff version 1.2 for SUN OS @ complete X11RS

**Can be MOLDED with YOUR company's complement your efforts with our binaries (patch level 11) ® Motif
ability to develop or enhance your documentation @ contrib source code ® Motif

NAME or LOGO**

* SCSI Terminators - All Styles: including i o d
"ACTIVE" "Differential® & our latest additions software in our offices. SRI0 PrOgERmE & guncs

"FPT" - Forced Perfect Termination e " . One price, one CDROM, it’s that simple
o . § 1.\' ] )
¢ [Pl Shielded Drive Cables and Terminators Sp ecmltzmg in Drivers, GUIs,

* SCSI "Shoebox" Cables - Internal “Loop" Cables and Communications Shared Libraries Now Supported!

DBS0, Centronics or "Micro-D" Interface K<< TAP IN TO THE TALENT » » »
S.l. Systems Ltd.

% f ) ®
== (714) 259-9100 The Tate Consulting Group 1 403 264-4343 i.

Fully verified according to the OSF Verification Test Suite.

CS ELECTRONICS The Qutsourcing Experts

G e CALL (407) 852-2385 1 403 264-0929 FAX
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' ! THE AD INDEX IS PUBLISHED AS A SERVICE TO OUR READERS. THE
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SALES OFFICES

LINDA LIEBICH, National Sales Manager - New England: JOAN DONAHUE, 31 Shipway Place, Charlestown, MA 02129, Phone: (617) 242-3042 Fax: (617) 241-2815. New
York/Mid-Atlantic/Southeast: D. DOUGLAS JOHNSON, 1625 Oak Hill Rd., Chester Springs, PA 19425, Phone: (215) 935-8522 Fax: (215) 983-0655. Mid-West/Canada: ROBERT
WENTZ, 1355 North Sandburg Terrace, Chicago, IL 60610, Phone: (312) 649-6717 Fax: (312) 649-6735. Mountain States/Southwest: LINDA LIEBICH, 11782 Jollyville Rd., Ste.
1024, Austin, TX 78759-3966, Phone: (512) 331-7076 Fax: (512) 331-7788. Southern California/Nevada: DIANE HARGRAVE, World Savings Center, 11601 Wilshire, Blvd., 5th flr..,
Los Angeles, CA 90025, Phone: (310) 575-4805 Fax: (310) 575-1890. Northern California/Oregon/Washington: ROBERT S. PACK, 1030 East, Duane Avenue, Suite E, Sunnyvale, CA
94086, Phone: (408) 732-0818 Fax: (408) 730-0702. Product Showcase/Classifieds/ Postcards: CAROL A. FLANAGAN, Manager, Telemarketing Sales, 1330 Beacon St., Suite 220,
Brookline, MA 02146-3202, Phone: (617) 738-3402 Fax: (617) 739-7003.
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AMass of Optical Storage

In today’s complex storage market there are many = We provide a full line of on-line data storage
T)omp;mics Onfrmg gev?‘ulﬂdil'}ll'crcnil ;olulil(l\m:'\. products including erasable opticals (up to 1 GB
on 't get confused by the flash and the talk. At capacities) and jukeboxes (up to 56 GB capacities).
Introl ('orpm:ulion our single focus is reliable mass < Introl can also provide high quality hard disk
\[oraicl‘lmlrt:lmlzs. A ;{)n\\Tesd _1/4” ul\%‘ d(;’i_\l;cs. Ié\inl]m Exu(hi\‘)teR(giQ&cs.\-‘tlBl;g\1
= All subsystems come complete with SCSI- A rives, 1/2" 9-Track drives, CD-ROMs, WOR!
software allowing for automated installation drives, media, and custom solutions.
and an easy to use graphical interface. . i : = We support SUN, Silicon
(OPENLOOK & SunView compatible) & i © 1701 ol Cep ‘1 Graphics, IBM RS/6000, PCs
= Unlike other companies we offer | M mre - (ISA, EISA, MCA), and
expert technical support from in-house sukebox: [B] (o] [a]s]e[7 s (o] Macintosh.
p ¢ PP ]
software engineers. i}
= All products are thoroughly tested || 75— P/ AN
before shipment to guarantee high = Qe O — = »/\»
-eliability and ali | capacity  jox Status Information y
reliability and quality. osf inqy A | M1 & Fiesystom| Ny
= Every drive offers fast access times mport o | Introl Corporaﬁon
and transfer rates. Please contact us for i - A Ciiitrol Systaiis: Conicaii
) "ﬂc‘lli()n\ :. format ’ N onionts ontrol Systems Company
Bpecitics - [ : | 2817 Anthony Lane South
sample of the SCSI-FLEX ), | | Seondosr. | e ®1  Minneapolis, MN 55418-3254 USA
jukebox software driver ‘juketool’ window. ¥ [ 3fafus command compisted T (612) 788-9391 FAX (612) 788-9387
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Zero10105,000 Xstones in 72hz.

Finally, an X terminal with claws.

Fastest in the jungle. Superior functionality. line and display options to
world-wide service, Rapid

The Tektronix XP330 Series, In addition to superior i
: e ; , Response™ telephone support,
with new V6.0 software, leaps compatibility with all the leading ;
. R . and customized network
ahead with the fastest rating in host and network environments, . .
i ) i solutions, Tektronix takes the
the industry—105K Xstones. TekXpress X terminals provide : ;
. . extra step to build lasting
These RISC-based you with an extensive set

redators have th relationships—not just sales.
predators have the

agility and speed

“Best overall of system administration

i and network management s o, if you've been waiting for
to tackle your . rating: tools. The Tektronix an X terminal with some real
most demanding high-end color commitment to the latest ~ teeth, give us a call. We'll arrange
technical and X terminals.” in X technology brings to turn a Tektronix X terminal
commercial SunWorld, you XIE imaging loose in your backyard.
applications. Just November 1992 extensions, XCMS, And while you're at it, ask for
like the rest of the internationalization, your copy of the X Window
TekXpress™ family, they're and PEX 3D support—today. System Handbook for managers.
further enhanced with local Real world protection It's FREE, just like the call.
MOTIF or OPEN LOOK window y : 1-800-225-5434 Dept. 427
managers, and Flash memory. Tektronix stands apart from
A tuned X11R5 server and the the pack with the kind of
fastest compressed Serial flexibility and responsiveness
connectivity, Serial Xpress,™ other X terminal vendors can’t

provide added muscle. match. From breadth of product TektrOIl/lx

XP11 XP12 XP13 XP17 XP18 XP334 XP336 XP337 XP338 XP338P (PEX)

5" Monochrome 19" Monochrome 15" Gray-scale 14", 256 colors 17", 256 colors 19" Grayscale 17", 256 colors 19", 256 colors 19" 256 colors 19", 256 colors
1024x768 1280x1024 1024x768 1024x768 1152x900 1280x1024 1152x900 1152x900 1280x1024 1280x1024
$995 $2,495 $1,695 $1,995 $3,795 $3,495 $4,750 $4,995 $5,995 $6,495

International offices 2 AFRICA, ASIA, CENTRAL & SOUTH AMERICA (503) 627-6849 AUSTRALIA 61 (2) 888 7066 AUSTRIA, EASTERN EUROPE, NEAR & MIDDLE EAST 43 (222) 686 6020 BELGIUM & LUXEMBOURG 32 (2) 72596 10 DENMARK 45 (44)
53-54-55 FINLAND 358 (0) 7282-400 FRANCE 33 (1) 69 86 81 81 GERMANY 49 (221) 969690 IRELAND 353 1892 166/185 ITALY 39 (2) 84 441 JAPAN 81 (3) 37797611 NORWAY 47 (2) 165050 SPAIN 34 (1) 404 1011 SWEDEN 46 (8) 29 21 10
SWITZERLAND 41 (42) 219192 THE NETHERLANDS 31 (2503) 13300 UNITED KINGDOM 44 (628) 486 000 © 1992 Tektronix, Inc. TekXpress is a registered trademark of Tektronix, Inc. All other tradenames are the properties of their respective holders. NWD-306.

Circle No. 35 on Inquiry Card



	image2022-01-27-173057.pdf
	image2022-01-27-173219.pdf
	image2022-01-27-173350.pdf

