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Editorial

It's the Software, Stupid

Graphics accelerators, color laser printers, X terminals, telecom
switching equipment: These are just a few of the systems that are
often talked about under the general term “embedded applications.”

Much to the surprise of many industry
pundits, the SPARC processor has
accumulated an impressive list of design wins
in this sector. I can think of three reasons for
SPARC’s success in this market: The chips
are cheap, the development environment is
rich with tools, and every vendor or OEM
seems to be in search of off-the-shelf
solutions.

But you can read all about embedded
systems in Michael Jay Tucker’s story
“Stealing Sockets.” The point I want to make is that Sun
Microsystems should examine its penetration of the embedded

market and take to heart a few lessons. Lessons one, two and three:
It’s the software, stupid.

Sun has done an astounding job of retooling itself over the last
couple of years. Two years ago, when anyone said Sun hardware could
be a contender for the hearts and minds of MIS, most of us chortled
and rightly so. Now after the overhaul, Sun should be a force from
the desktop, with its X terminal, to the data center, with its
SPARCcenter and SPARCcluster configurations. So what happened?

As you Sun veterans know, many of us bought Sun systems because
of the OS. It was stable, predictable and robust (it came as a ready-to-
use development environment). So what’s the problem?

The compiler disappeared, OpenWindoze became Sun’s Bay of Pigs
debacle and System V Release 4 is on its way to becoming Sun’s Gulf
of Tonkin Resolution. So what’s the solution?

That’s the essential question. Mull it over. Keep in mind that Sun
intends to migrate to System V Release 4 come what may. If you
conjure up ideas that will help you or others deal with Solaris 2.0,
email or fax your strategy to SunExpert. solar@expert.com or call
(617) 739-7003. We will compile the “empowering” (as they say in
Mountain View) not the embittered ideas in a future Letters to the
Editor section.
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FIXED/REMOVABLE MASS STORAGE
FOR ANY PLATFORM.

Designed For Integration
Kingston offers a family of mass storage solutions designed to be fixed or
removable extensions of the user’s system. The Data Express/Data ﬂ
Silo can hook up to any system, SCSI or AT/IDE interface.
They can accommodate any “mix and match” configura-
tion of disk, tape, DAT or optical storage devices. And,
Kingston backs the Data Express/Data Silo family with an
assurance of quality that's built to last.

Data Exprcssy
Portable for 3.5" disk or DAT.

e Users can transport and inter-
change units easily among subsys-
tems, daisy chain or array units

Data Silo Family
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* Perfect Data Security Device disk, tape, optical:
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longterm, reliability
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how Kingston and its dealers can help you solve a variety of
mass storage needs.
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HANNA DYER

NEWS

Sun Does
Clusters

In a move sure to raise speculation
about future mainframe replacements,
Sun Microsystems Inc. has announced
plans for a cluster product. Called the
SPARCcluster 1, the device is a chassis
containing as many as 16 Super-
SPARC+ processors. Initially, it will be
strictly a file server, but in the long
term the company suggests the
machine’s successors will be compute
and database servers as well.

There are two entry-level clusters.
The first is the SPARCcluster Model 2,
at $85,000. This device has two
SPARCserver 10 Model 40 boards in
its chassis, along with two disk trays, a
tape tray, an Ethernet switch with six
network expansion cards, and

SPARCcluster software. The second is
the SPARCcluster Model 4 with four
SPARCserver 10 Model 40 CPU
boards, four disk trays, a tape tray, an
Ethernet switch with 12 network
expansion cards and software.

The products are based on the
SPARCserver 10. However, Sun says
that it is only a beginning. In the long
run, there will be clusters based on all
manner of Sun servers, up to and
including the SPARCserver 2000.

Sun says the SPARCcluster is meant
to be a dedicated network file server.
As such, it provides nodes in one or
several networks with file service and
accelerates NES operations (Sun says
that the machines will offer 240 to
2,500 NES operations per second).
However, Sun has shown a road map
for its cluster technology. By 1994, the
clusters are scheduled to provide high
availability of files and database func-
tions. By 1995, they will be compute
engines as well. By 1996, they are sup-
posed to be supporting additional
applications.

Clusters have a long history in com-
mercial computing. Digital Equipment
Corp. offered VAXclusters in the
1980s as alternatives to mainframes,
particularly for database transactions.

SPARCcluster machines will begin as network file services. Sun Microsystems
Inc.’s plan, though, is to make them database and compute servers in the near

future.
SPARCcluster Road Map
5
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More Dinosaurs
(er, Protomammals)

It lived 240 million years ago. It was
about the size of a good-sized cat, or
perhaps a small dog—though it proba-
bly looked more like a large lizard. It
ate insects, probably. It was not a
dinosaur. It was, however, directly (if
distantly) related to dogs, cats, whales,
rats, opossums and people. Its name
was Thrinaxodon.

And, it has a Sun Microsystems Inc.
connection.

It seems that Sun workstations and
paleontologists are bound to get
together. In the February issue of
SunExpert, we reported on an effort to
use medical CAT scanners to look
inside dinosaur eggs and other fossils.
In a joint venture, Glenn Daleo of the
Children’s Hospital of San Diego,
Peter and Sylvia Berens of Apunix
Computer Services, the Natural
History Museum of San Diego, and a
small army of other volunteers and
companies banded together to use hos-
pital CAT scanners and Sun worksta-
tions to see inside fossils that would
otherwise be impossible to analyze.

Meanwhile, though, other researchers
are using industrial CAT scanners to
do something similar—and once again,
Sun workstations are playing a role.

Timothy Rowe is an associate profes-
sor of geology at the University of
Texas at Austin. He’s also an associate
curator of vertebrate paleontology at
the Texas Research Museum. He says
he’s always been interested in the ori-
gins of mammals, as well as of birds,
and of early dinosaurs. The problem is
the study of such creatures can be dif-
ficult. “You want to get inside the
brain [of the fossils],” he says. “And
that’s difficult with conventional tech-
niques, which amount to little more
than a hammer and chisel.”

Many early fossils are too rare to be
taken apart by such destructive tech-
niques. Even if there are enough fossils
to go around, getting them into pieces
can be a painstaking process requiring
literally years of work. All of which led
Rowe to X-ray machines as the best
substitute for hammers and saws.

But, where Glenn Daleo used a med-
ical CAT scanner, Rowe went with an
industrial scanner. “It’s very good for
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small fossils,” he explains. “And if you
look around, you'll see that most ani-
mals are small.” And certainly most
early mammals, birds and dinosaurs
were small.

He also needed very high-resolution
pictures. That ruled out medical scan-
ners, which have to use relatively low
power so as not to harm the patient.
That’s not true for industrial scanners,
which are used to look at such things
as turbine blades and sealed machines.
“The goal here is not to have a patient
get up and walk away afterwards,”
explains Row. “So they [industrial
scanners] can use much higher volt-
ages.”

At the suggestion of a colleague,
geologist William Carlson, who was
using industrial scanners to look inside
minerals, Rowe turned to Scientific
Measurement Systems of Austin. “We
have the largest installed base of CAT
scanners in the industry,” says John
Steude, director of scanner services at
SMS. “And we also offer scanning as a
service.”

SMS’ machines used to incorporate a
Digital Equipment Corp. MicroVAX
workstation as their embedded com-
puter. Its new line of products,
Smartscan, uses SPARC-based work-
stations instead. The top-of-the-line
models feature a Sun SPARCstation
10. “It is 20 to 50 times faster than
with a MicroVAX,” says Steude.

Rowe then turned this combination
of scanning and compute power to
Thrinaxodon. “It was an animal about
the size of a small dachshund,” he says.
“And it had about the same propor-
tions. It had short legs and a long
body.”

Thrinaxodon may not have been
particularly impressive to look at, but
it is in the direct line of beings from
which all mammals are descended. In
fact, when Rowe scanned
Thrinaxodon skulls and compared
them to the skull of the modern
opossum—"admittedly, a pretty primi-
tive mammal”~he was startled to find
they had many features in common.
“I thought this would never work.
There’s 240 million years between
them,” he says. “But it did.”

He has also been able to demon-
strate that Thrinaxodon was relative-

NEWS

ly big-brained for its time and place.
Paleontologists had thought that brain
growth happened very late in the
development of mammals. But, says
Rowe, “we’ve been able to show the
expansion of the brain right at the ori-

»

gin.
On the other hand, he’s also been

able to show there were fundamental
differences between Thrinaxodon and
its modern descendants. For example,
“I can show that it had tiny olfactory
lobes—it had a terrible sense of smell;
modern mammals have huge lobes.
Primates, with our funny flat faces, are
the exception.” Like a lizard, a
dinosaur or a bird, Thrinaxodon relied
on its eyes rather than its nose.

Moreover, modern mammals have
several adaptations for warm-blooded-
ness. They have large brain stems, for
example, to control their complex
metabolisms. They also have “radia-
tors,” says Rowe. That is, mammalian
breathing passages are complex mazes
of tiny passages designed to heat and
treat air before it gets to the lungs,
where it could otherwise change the
temperature of a warm-blooded ani-
mal.

By looking inside its skull, Rowe can
show that Thrinaxodon had neither of
those characteristics. It was probably
not warm-blooded. “So, I can point to
Thrinaxodon and say that it has taken
a big step to being a mammal,” says
Rowe. “But it isn’t there yet.”

However, Rowe is most elated by the
new technology’s use in teaching.
While it can be difficult for a student
to get his or her hands on actual fos-
sils, now they can get images of those
fossils in easily accessible TIFF files.
Rowe’s CAT images of the Thrinaxo-
don are, in fact, being published by
the University of Texas Press as a CD
under the title 7hrinaxodon: Digital
Atlas of the Skull.

Now anyone with a CD-ROM drive
attached to a PC or a Mac, including
any of Rowe’s students, can look inside
the head of our most ancient relations.
“If there’s a 10-year-old out there who's
obsessed with dinosaurs, and who has
access to a Mac or PC with a CD-
ROM drive,” says Rowe, “now they
can see fossils in excruciating
detail.”—mjr
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Pinnacle Powers
Up on Weitek

Chip maker Weitek Corp. recently
introduced SPARC Power UP, a
$1,500 CPU that can replace the
native processor of a SPARCstation 2
or IPX and boost its performance.
Now, a Weitek OEM, Pinnacle Data
Systems Inc., Columbus, Ohio, has
brought out a board, called
TurboSPARC, to bring the same prod-
uct to SPARCstation 1 and 1+
machines.

“You send us your 1 or 1+ board,”
says Neil Olson, Pinnacle’s interna-
tional director of sales and marketing,

“and we'll send you back a board with
the Weitek on it.”

The TurboSPARC allows SPARC-
station 1 and 1+ machines to use the
Weitek Corp. Power uP CPU.

The customer simply removes the
old workstation motherboard, extracts
and keeps the memory, and then mails
the board to Pinnacle. A new board is
sent back with the Weitek already in
place. That means the user doesn’t
have to take responsibility for chang-
ing out the processor—something that
makes the service attractive even to
owners of SPARCstation 2s, who
could, if they wished, deal directly
with Weitek. “Occasionally,” says
Olson, “those SPARCstation 2 users
may have a little problem putting
CPUs on their motherboards.”

Pricing ranges from $1,995 for
upgrading a SPARC 1 to $3,395 for
upgrading an SLC. The product
comes with a one-year warranty.

The product targets individuals who
might want to upgrade to a complete



Oil saturation levels in an underground reservoir.

Image combines multiple visualization techniques: color, horizontal
slicing, arbitrary cutting planes, color spheres and vector arrows
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Make your workstation think its dreaming;

Try IBM Visualization Data Explorer, the
advanced visualization software for your
SGI, Sun, HP or IBM RISC System/6000"

workstation... free for 60 days.

IBM Visualization Data Explorer gives you
new control over your data...and new m~|trhl-
into their meaning. Yet Data Explorer is easy to
use because it lets you visualize data in ways
you've never dreamed of—without getting lm‘_»;‘ o
down in the tec ‘hnology.

Here are just a few of the things you can do
with Data Explorer:

* Freely combine different visual techniques
within the same image.

* Quickly correlate data from various sources,
such as simulations and observations, and view
them together.

* Directly produce exciting animations from time
series without production nightmares.

Data Explorer also has a powerful. extensible
tool kit that provides fast access to a broad range
of sophisticated functions, both visual and com-
putational.

Whether you're a visualization novice or
expert, you can try Data Explorer on your work-
station, free for 60 days, no strings attached.
Call: (800) 388-9820. Or write ||3\] Visualization
Systems, T.J. Watson Research Center,

P.O. Box 704, Yorktown Heights, NY 10598



SPARC:;station 10 but can’t afford one
in a recession-plagued age. “If you
look at the economy right now,” says
Olson, “and at the cost of buying a
new system, you'll see that it makes
good sense to do an upgrade.”

Traditionally, the fortunes of com-
puter upgrade vendors have exactly
paralleled those of makers of car parts.
In times of general prosperity, they
don’t do badly. In bad times, however,
they do very well indeed. Explains
Olson, “The customers are saying, ‘For
2,000 bucks, I can get a complete dou-
bling of everything. The bean counters
will love it.” You might even be able to
slip it in as an expense rather than a
capital expenditure.”

Mobius Does
Have Two Sides

A Mobius strip is a construction that,
in theory, has only one side. Mobius
Computer Corp., however, has two
sides. On the one hand, it makes and
sells a SPARCalike, a Sun workstation-
compatible based on the SPARC pro-
cessor. On the other, it has an Intel
Corp. 80X86-based line of machines
that run Solaris X86.

The two sides raise an interesting
question. Which of the two approach-
es, SPARC-based or Intel-based, will
really deliver the inexpensive, low-end,
Sun-compatible computing promised
by the original SPARCalike concept?

Mobius has been selling SPARC-
based systems for about two years.
“They’re sort of an anomaly for us,”
says Craig Stouffer, director of product
marketing for Mobius. “Our primary
business is in Intel-based systems.”

But it is an anomaly that has served
the company well. “SPARC is between
15% and 18% of our business,” says
Stouffer. This makes Mobius’ SPARC-
alikes among the most successful
around. Relatively few of the SPARC-
alikes introduced in the past three
years have lasted more than a few
months.

The SPARC side of Mobius’ prod-
ucts include the recently introduced
Mirage Series of workstations. These
are the Mirage IPS/10 Model 30 (a
SPARCstation 10 Model 30-compati-
ble), the IPS/10 Model 40 (a SPARC-
station 10/40-compatible), and the

10
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IPS/10 Model 41 (a SPARCstation 41
SPARCalike). All three have standard
features such as 16 MB of memory,
expandable to 512 MB; twisted-pair
and 15-pin AUI Ethernet connectors;
a SCSI-2 port; two serial ports; one
parallel port; a 16-bit CD-quality
audio port; an integrated ISDN port;
four 32-bit SBus expansion slots; two
64-bit MBus expansion slots; a 17-
inch monitor with 1,152-by-900 reso-
lution and 256 colors; room for up to
4 GB of internal hard disk; a 3/%4-inch
floppy drive, a Sun Type 5 keyboard
and a three-button mouse.

When shipped with a disk, they
come with OpenWindows 2.0, a
choice of Solaris 1.1 or Solaris 2.2,
X11.5 and Motif. Where the products
differ is in such things as cache size-36
KB for the Models 20 and 40, 1 MB
for the 41—and in relative ease of
expandability. The 41, for example,
can be upgraded to a two-CPU system
for a total of 220 MIPS, though all the
systems can support the Texas
Instruments Inc. dual-CPU modules
for a top performance of 500 MIPS.

In the monoprocessor configuration,
though, the 30 yields 101 MIPS, 20.5
MFLOPS, 45.2 SPECint92, and 49.4
SPECfp92. Both Model 40 and 41,
meanwhile, offer 109 MIPS, 22.4

MFLOPS, 53.2 SPECint92 and 63.4
SPECfp92. Pricing on the IPS/10
Model 30 is $8,985, while the Model
40 is $9,985 and the Model 41 is
$10,985.

“Now, you'll notice that we don't
have anything equivalent to a
[SPARC]Classic or a Classic 2X,” says
Stouffer. That's where the Solaris Intel
platforms come in. “In a sense, our
version of the SPARCclassic is the
Intel platform.”

On September 20, Mobius
announced new Intel Solaris
machines—the Protege CX series.
These are Intel 80X86 machines, run-
ning Solaris and equipped with the
company’s own CX+ graphics engines.
The graphics engines allow the
machines to provide X-based displays
comparable to low-end workstations.
With a Intel 486, the machines offer
about 40 MIPS.

But the real significance of the prod-
ucts is in their CX+ graphics engine. A
Protege with CX+ has a standard reso-
lution of 1,280 by 1,024, with 256
colors (from a palette of 16.7 million).
More important, it delivers 132,780
Xstones. The company says that a sim-
ilarly configured SPARCstation LX
from Sun itself will offer abourt 78,000
Xstones.

Spanning two
processors, Mobius
Computer Corp.’s
Sun-compatible
product line ranges
from SPARCalikes
like the Mirage (top)
to Intel Corp.-based
systems like the
Protege (bottom).
The company thinks
of the Protege as its
equivalent of the

SPARCclassic.
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CLONE YOUR OWN DINOSAUR!

OUR AWARD WIN NING IMAGING SOLUTIONS

WILL MAKE OTHERS SEEM PREHISTORIC

Even cloning a dinosaur is easier when
you buy from a company that has a long
history of accomplishments. Apunix
was nominated by Sun Microsystems
for a Smithsonian award based
on the work being done with
world renowned dinosaur expert
Jack Horner, the lead consultant §
for Jurassic Park. Jack uses =
Apunix color scanners and
prmters in h1s pioneering work
in computer
visualization of
. dinosaur fossils.

If your
application is
prepress,
desktop

~#°4 publishing, or
graphlc desngn Apunix has just the
right combination. Our newest and
fastest 600 DPI color scanner lets you
scan in 24 bit vivid color images that
you can easily import into Adobe
Ilustrator. Then print 24 bit color 300
DPI full bleed B sized proofs or camera
ready copy using our latest in dye
sublimation printer technology. Best
of all, with Apunix, you can get the whole
bundle ... Scanner, Printer, Illustrator
... from a single source. In fact, since
Apunix is also one of Sun’s premier
Value Added Resellers we can even
provide you with the whole package
running on a new Sun workstation of
your choice that will be ready to go

o | lustrator

right out of the box with our
award winning combinations of
Apunix OpenScan, Adobe
Illustrator, and Apunix TruePrint
already installed.

Need a scanner? Apunix offers the most
extensive line of both document and
color scanning solutions available for
SPARC workstations. Our document
scanners range from a low cost 12 page
per minute to a 84 side per minute dual
sided scanner. Our color scanners range
from a low cost 300 DPI letter size to a
600 DPI B-size model all with over

24 bits of color depth in a single pass
scan design.

Color printing is affordable with

Apunix’s full line of color output devices:

from an under $1500 thermal/dye-sub
combo to 300 DPI letter, legal, and
11"x17" paper and transparency printers.
Output to 35 mm slides is no problem
either with our desktop film printer.

Adobe Illustrator is now available for
Sun workstations from Apunix.
Combined with Apunix’s highly
acclaimed OpenScan software, you can
have a complete solution for almost all
desktop publishing
applications backed,
for the first time, by
the power and speed
of a SPARC
workstation.

So why stick with
slow prehistoric
solutions, when
Apunix can deliver
a fast Sun workstation with the best
imaging software and peripherals that
will make you seem as large and powerful
as a dinosaur just cloned at Apunix Park.

(800) BAP-UNIX

Apunix
5575 Ruffin Road, Suite 110
San Diego, CA 92123

Voice: (619) 495-9229
FAX: (619) 495-9230 SunWorld
E-Mail: sales@apunix.com B E -I-
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Moreover, the CX+ provides another | Of course, display alone does not a

resolution, 1,600 by 1,200, that is
roughly twice the 1,152-by-900 reso-
lution of most Suns. The company
claims that in this TrueColor mode, ‘
the product can outperform a Sun GS
24-bit graphics accelerator by 200%
when performing X Window opera-

workstation make. But it goes a long
way. And, besides, the pricing is attrac-
tive. A Protege Series Model P466i
with a 40-MIPS 80486, 16 MB of
memory (expandable to 128 MB), a
3%-inch floppy disk, a 245-MB hard
drive, Solaris preinstalled and standard
1,024-by-768 CX graphics with a 15-
inch monitor is $3,448. The same sys-

tions. The CX+ TrueColor system ‘
operates at 71,200 Xstones.

REMANUFACTURED SUN?

SAVINGS AND
A LOT MORE.

RAVE/
REMANUFACTURED BROKER/
SUN® BY RAVE USED SUN®
Right to use license included YES NO
Remanufactured at factory YES NO
Factory warranty YES NO
Full documentation YES NO
New factory packaging YES NO
Technical support from Sun® YES NO
New Country Kits YES NO
All Sun® software products YES NO
Sun® service contracts YES NO

Rave offers a full line of Sun® equipment, from SPARC 1 to MP 690,
rebuilt by Sun® Microsystems. You get Sun® equipment that looks and runs like
new at up to 60% off list price!

SPARC 2 includes: 19"
monitor, Single Slot GX
card, 32 Mb memory, 1.44
Floppy Drive, 424 Mb SCSI
Disk, Type 5 Keyboard,
Mouse, Pad, RTU license,
Factory Warranty.

Save up to

60% OFF SPARC 2

List price on 4175 GX-32-P43

Special offer: Discount subject to change without notice.
Quantity limited. Ask for details.

Rave ComputerAssociation, Inc.

36960 Metro Court
@

Sterling Heights, M148312
(313) 939-8230
Sun Microsystems
Computer Corporation

Fax: (313) 939-7431

1-800-966-RAVE

(1-800- 966-7283)
LEASE*RENT*SELL*BUY

Sun s a registered trademark of Sun Microsystems, Inc.

Circle No. 26 on Inquiry Card

2 SUNEXPERT Magazine/November 1993

tem with CX+ graphics and a 17-inch
flat-screen monitor is $4,123. There
are options for EISA and VESA bus
models, and for SCSI-2 hard drives.

Mission Assigned:
Project Reality

Just when you're ready to throw in
your control pad and game genie and
pull the plug on Mario, Nintendo
tempts us again! This time around,
Nintendo, a world leader in video
games currently capturing 80% of the
home video game market, taps into
Silicon Graphics Inc.’s visual comput-
ing knowledge. What they have in
store for addicts is Project Reality—a
truly 3D, 64-bit Nintendo machine

for home use.

Project Reality from Nintendo is the
company’s first application of Reality
Immersion Technology.

Project Reality is the first application
of Reality Immersion Technology.
Nintendo defines that as “a new gener-
ation of video entertainment that
enables players to step inside real-time,
3D worlds.”

The heart and soul of this system will
be a version of the MIPS multimedia
engine, a chip set consisting of a 64-bit
MIPS RISC microprocessor, a graphics
coprocessor chip and Application
Specific Integrated Circuits (ASICs),
making for realistic graphics, high-
fidelity audio and record-setting speed.
The MIPS RISC microprocessor today
powers computers ranging from PCs
to supercomputers, and this will be its
debut in the video entertainment
industry.

Nintendo and SGI, which have had
an ongoing business relationship, have
entered this project as a joint develop-
ment and license agreement. Under
the agreement, Nintendo will pay SGI
royalties for use of the licensed 3D
technology, and the product will be

available from Nintendo exclusively.



THE NEW DV-350 DISK ARRAY:
MASSIVE STORAGE IN A

COMPACT PACKAGE

Check out Falcon's new DV-350 disk
array. Eight bays filled with high
capacity 3.5" drives and tape backup.
The most advanced features including
hot swapping, dual 200-watt power
supplies, drive reconstruction real-time
parity check and correction. It's part
of the industry's most complete line of
disk arrays.

YOU

HIGH SPEED OPTICAL JUKEBOXES
— UP TO A TERABYTE OF DATA
Nobody does jukeboxes like Falcon.
Especially not Sun. From small to tall.
From five gigabytes to a terabyte of
data. With autochanging and caching.
Advanced file management software
lets you address the entire jukebox as
a single logical device with a single
file subsystem.

P
WON'
ANY S

Z

25 S-BUS ENHANCEMENT
BOARDS THAT REALLY
ENHANCE YOUR SYSTEM

For performance and price, no one can
match Falcon's line of high perfor-
mance S-Bus boards. Intelligent Mux.
Bus expansion. Mass storage control-
lers. Networking. And image capture.
Every board is tested to make sure it
extends your system's
capability without
choking your
processor.

FALCON ADDS COLOR

TO YOUR SYSTEM

If you need color, call Falcon first. We
have Fujitsu scanners for quick color
input. And Tektronix printers for
crisp, accurate output — both thermal
wax and dye sublimation.

FALCON

Making Workstations Work Better

(800)326-1002

(916) 928-9255 FAX (916) 928-9355

RAID
THAT'S
READY

TO RUN
Falcon
delivers
RAID.

Level three
through level
five. With
exactly the
capacity and
performance
you need.
Falcon's advanced controllers improve
drive performance and speed installa-
tion. Your system sees a single SCSI
device. Call now for configuration
information.

'§

FIND IN
TALOG

FALCON X-TERMINALS —
BRILLIANT CHOICE IN ANY SIZE
OR RESOLUTION

Colors that pop. Windows that snap
open. Prices that won't break your
back. Falcon carries X-Terminals from
Tektronix and Samsung in a wide range
of screen sizes and resolutions. Every
Falcon X-Terminal uses the AMD
29000 RISC processor and supports
the X11RS windows system and all
standard X Windows protocols.

Call for our FREE 1993 Catalog

of Sun Upgrades.

1417 W North Market Blvd. Sacramento, CA 95834

All brands, products and services mentioned are the trademarks or registered trademarks of their respective owners.
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SGI’s Indy workstation provides the
authoring system for current Nintendo
developers wanting to create applica-
tions for the Project Reality Platform.
Indy supports the Indigo Magic user
environment, which incorporates SGI’s
original Media User Interface (MUI), a
point-and-click interface that will
enable developers to further enhance
their home entertainment software.

NEWS

The new technology, however, is not
as easily explained on paper as the
business agreement. Reality Immersion
Technology uses the most up-to-date
graphic and computing capabilities to
allow video players to directly and inti-
mately interact with virtual game envi-
ronments.

One of Nintendo’s policies is “to only
introduce new hardware when it deliv-

Tl Series

High performance automated optical

storage subsystem solutions.

cost-effective optical

the OmniLib Series is yﬁu

Our track record of success
and comprehensive product supp:
make Computer Upgrade Corpot:
best source for optical storage.

OmnilLib/5 Series—5.25" erasable
WORM and multi-functional optical

ers dramatically improved value for
their customers,” according to Howard
Lincoln, Nintendo’s senior vice presi-
dent. This new technology will first be
seen in arcades in 1994 and will be
available for home use by late 1995 for
around $250.—mm

Island Graphics Sold

The Office Products division of
Island Graphics Corp., a vendor of
office productivity and prepress soft-
ware, has been acquired by Computer
Power Software Group Inc. (CPSG),
Folsom, CA. CPSG has also hired
what it says are “key” personnel of the
Island Graphics division.

Island Graphics’ products included
IslandWrite, IslandDraw, IslandPaint,
IslandPresents and IslandCalc.
IslandWrite, Draw and Paint, mean-
while, were originally Sun products.

Under the terms of the agreement,
CPSG has formed a new company,
Island Software, of which Island
Graphics Corp. will be a minority stock-
holder. Island Software will then take
over the production, development, mar-
keting and so on of the Island products.

AVS Acquires Uniras

library configurations from 3.2GB through A e
Scientific visualization software ven-

1Terrabyte+.
OmnilLib/12 Series—12” WORM optical’
lib ary configttrations from 28GB through

dor Advanced Visual Systems Inc.
(AVS), Waltham, MA, has acquired

ytes.
koperating system software
aillable for Apple, AT&T, DEC,

final instaliation

available.
Turn-key or co
Comprehen
available.

Authorized
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Uniras Inc., a Danish supplier of visual
data analysis software. Details of the
deal were not made public. However,
the company claims that the deal effec-
tively doubles AVS’ size.

The acquisition of Uniras was a
product of the failure of its holding
company, Hafnia Holdings,
Copenhagen. AVS and Uniras are
quick to say that Uniras was doing just
fine, “with lots of happy companies,”
and did not itself become insolvent.

Hafnia, however, was another story
entirely. It was a major financial ser-
vices firm in Denmark, and indeed all
of Europe. It ran into difficulties and,
an AVS spokeswoman says, “when
Hafnia crashed, it took out lots of
companies with it.” As part of its reor-
ganization, Hafnia sold Uniras.

Meanwhile, AVS may have some
competition for Uniras users. At least
one competitor, Visual Numerics Inc.
of Boulder, CO, has announced that



M(PAP chances are w
for. We specialize i

stand-alone PC’s conneded fo your TCP/

Did someone tell you Excel doesn't do Sun? It does now! We
looked and looked and finally found the tool you had been
asking for. The tool is called Equal from Quorum Software.
Equal is an application adaptor (not an emulator). Itis -
fast (equivalent to 386 or Mac llsi), it is legal (endorsed by%
Microsoft) and it supports
3625 floating license. / =

With Existing Excel License

CorelDRAW 3.0  MOTIF 1.2.2

Shs The new 3.0 is now 5.1 Works is a complete
y WWM arriving. For Sun, SGI, HP.  runtime and developmen
90, and AIX. All the environment for Sun0S
great features fromthe ~ and Solaris. It includes
MS-Windows version are Motif 1.2.2, XT1R5, C++ &

& here Objective C compilers. One (D-ROM, One
including slide shows $489 sz 49 Price. It is that simple!
and 150 fonts. Call today.

per host-id

PRINT BARGODES  yucp FOR DOS
ON YOUR LASER p OR D)

ReFORM lets you easily print nequy any Transfer files from
type of barcode on your laser printer,

without font cartridges. Just give it data and MKS Toolkit 4.1 an dP(;ukLIl: glxetotgdrefror 'Nonhmne_ﬁm. Prices may vary.
what type of bar code fo print. Even postal y g International  USA 714-453-2999 Fax t0 714-707-3095

. DOS, vi for DOS and
codes. Order a 30 day friall.  § 49 ornshell for DOS. 3279 . -

31-918-832

TCP/IP TERMINAL SERVERS

Cost effechve performun(e terminal servers. Free evuls 7

Bl Tor & uucp for MS-
DOS You get a full

implementation of
uucp for DOS.

U 788.552 788-551-129
PKZIP COMPATIBLE FILE ARCHIVER VER.2 i g —
New version 2 for AIX, Sun and SCO. UNI-ZIP is not only u B s i
compatible with PKZIP. the popular DOS archiver, it works UN I z I P — § EIIAIIANIEI LOWEST PRICES
: z - e will not he undersold! Call us with any
exactly the same way. UNI-ZIP includes all the major —_— compefitive ads. We ship FedEx 2* doy. °6 per ordedr.
: - ; ¢ C0.. is *5 extra. We accept VISA, MosterC
features of PKZIP, uses the same symux.und prpwdes the same outstanding compression. f§ & €GB Soneds Exp‘::s's";'he: ng)p,, £ Awo;’:dep -
The second you see UNI-ZIP on your Unix terminal ¥ou 'l know exactly how fo use it. Ty i ek L. Mk kwugwgm ‘
UNI-ZIP Single Workstation or SCO U/X...* 119 e VA !

UNI-ZIP Sun or AIX Server...* 445

P70 5 sacsowirriom ORDER NOW! 800-753-8649
FAX: 714-707-3095 sales@unidirect.com :
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Uniras users can purchase its own PV-
Wave and other products at up to 50%
off list price.

Sun and Tl Talk UltraSPARC

Sun Microsystems Computer Corp.
has announced that it will work with

NEWS

SuperSPARC.

silicon chip vendor Texas Instruments |

Inc. on UltraSPARC. This is the 64-

bit version of the processor that is on ‘
| the SPARC road map beyond i

The agreement, or as SMCC puts it,
the “extension of the partnership,”

| comes hot on the heels of the announce-
ment of the plan for the chip itself, and
of the announcement of a partnership
with Intergraph Inc., the workstation
vendor whose Advanced Processor
Division has kept the Clipper processor

alive and kicking long after most pun-

Client/Server Development

An April Forrester Research Inc.
report on client/server power tools
predicts that the market will grow to
represent 700,000 seats by 1996,
compared with roughly 65,000 seats
this year. That’s a lot of seating room,
and newcomers such as the following
two companies are starting to make
reservations.

Forté Software Inc.

hat is Forté Software’s recipe for success? Hefty

financial backing, strategic partnerships with Apple
Computer Inc., IBM, Digital Equipment Corp. and Sequent
Computer Systems Inc., a management team comprising
former employees of Ingres Corp., Oracle Corp., Sybase Inc.
and Banyan Systems Inc., combined with a new object-oriented
development environment.

Oakland, CA-based Forté announced its company charter this
month, which includes a mid-1994 release of a product now in
beta testing. The clincher to this client/server development
environment, among the host of products all proclaiming
client/server capabilities, is an application-partitioning function
that allows developers to build an application without having to
decide in advance on how many, or on what types of systems,
the application logic will be divided and deployed. The
company says the Forté system will automatically split up the
application, giving appropriate portions to each of the clients
and servers available.

“What other companies do is database application
partitioning,” explains Richard Scheffer, Forté’s vice president of
marketing. “That is a limited special case of application
partitioning in which an application residing on a client talks to a
database on a server,” he says. “Our model is far more flexible,”
says Scheffer, adding that client applications can talk to a range
of server applications, not just databases, such as electronic mail
systems or electronic stock feeds. Forté’s partitioning technology
also includes performance and reliability functions that include
partition failover, transactions on application components and
run-time version checking. Forté will also support such
technologies as 3GL code generation, RDBMS stored
procedures, and the ability to move applications from one
machine to another to reduce network traffic.

The Forté 4GL-based environment will support Windows,
Macintosh and Motif GUIs, server systems including DEC’s

OpenVMS (VAX and Alpha) and Alpha/OSF/1, IBM’s RS/6000
(AIX), Sequent/Dynix, Sun Microsystems Inc. (SunOS and
Solaris) and Hewlett-Packard Co. systems running HP-UX.
Database support includes Oracle, Sybase and Rdb, and

network support includes TCP/IP, DECnet, SPX/IPX and
AppleTalk. At press time, Forté could not disclose specifics

about its relationship with IBM, but Scheffer says it involves
joint engineering and marketing efforts.

Bridge Builder Technologies

ather than starting from scratch, start-up Bridge Builder,

based in Wellesley Hills, MA, has developed a full-fledged
development environment based on the existing Contessa 4GL
from Contexture Systems Corp. Bridge Builder announced its
suite of products at UNIX Expo this past September after
significant testing from large beta sites such as Boeing and
Credit Lyonnais. Bridge Builder will ship in a developer and a
run-time version, as well as in prepackaged bundles. Pricing
varies, but as an example, a developer version, for $11,495,
includes the 4GL, the DP Application Tool and the Client
License Generator.

The “bridge” portion is key to Bridge Builder's new suite of
tools, which extends the Contessa 4GL to a full-fledged object-
oriented rapid application development environment that
includes bridges not just to relational databases, but also to
3GL-based external legacy systems, to applications and to real-
time data feeds. The tools are intended to help companies
develop what company Vice President of Business
Development Jim Daniell calls “mission-basic”
applications—the types of applications that companies can’t
typically buy and are crucial to enterprisewide operations.
Bridge Builder wants to combat the limitations of existing
client/server tools that make it difficult and time-consuming for
companies to build such applications because of lack of
database and platform support, lack of support for building
graphical applications and lack of connectivity to legacy
systems, says Daniell. The Bridge Builder DB Application Tool
supports Informix, Ingres, Interbase, Oracle, Progress, Rdb,
Sybase and Unify databases. Bridge Builder Realtime Bridges
support Capiti, Reuters, Teknekron, Telerate and MarketVision
data feeds. Initial Bridge Builder Application Bridges support
Interleaf, FrameMaker and XyVision.

The development tools will run on UNIX platforms, including
the RS/6000, with future support planned for Windows NT,
according to Ted Joseph, chairman and CEQ.

—Jane Majkiewicz
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To Backup 50
Heads Are

Single: Cascade:

Drives can Data automatically writes
operate to the second tape when
independently. the first tape is full.

Mirroring:
Writes the same data
to both tapes
simultaneously.

=

Lo
el

Introducing the dual drive

CY-8505 with the Advanced SCSI
Processor.

Working independently, each
drive can store up to 25 GB, at speeds
of up to 90 MB per minute. So it's
perfect for unattended backup.

But performance really hits the
ceiling when the drives work together.

Four selectable recording modes,
plus offline copy and verify, give you
the flexibility to write 50 GB of data
any way you need to.

TRUE COMPATIBILITY WITH

GB, Two Recording
etter Than

€.

Striping:

Writes data to two tapes at
once, in alternate blocks,
doubling capacity and speed.

Consider it a data storage
management tool, a solution that will
solve the problems you encounter
every day. The need for higher
capacity and speed; the need to make
duplicate tapes for off-site storage
and data exchange; the need for real-
time status information—and the
need to save resources and boost
productivity on every level.

Each tape drive offers the most
advanced in data recording technol-
ogy. Our hardware data compression

Alliant Convergent DEC Unibus IBM §/38 NeXT Pertec STC

AlphaMicro  DataGeneral Gould/Encore  ICL Novell PICK Stratus

Altos DEC SCS! HP Intergraph ~~ 0S/2 Plexus Sun

Apollo DEC BI-Bus IBM AS/400 Macintosh ~ PS2 Prime Texas

Avrix DEC DSSI IBM Mainframe ~ McDonnell ~ Parallel Port ~ Pyramid Instruments
AT&T DECHSC IBM RISC/ Douglas  PC 386/ix Sequent Unisys

Basic-4 DEC Q-Bus 6000 Motorola PCMS-DOS  Silicon Ultimate
Concurrent DECTU/TA8!  IBMRT NCR PC XenixUnix ~ Graphics ~ Wang—and more

Rock Landing Corporate Center ¢ 11846 Rock Landing * Newport News, VA 23606 ¢ Fax: (804) 873-8836
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option is the fastest available. And it’s
switch-selectable, so you can read
and write uncompressed data for
compatibility with other sites. Add
accelerated file access to locate a single
file in an average of 85 seconds. And
we even offer a data encryption option
that lets you control access to
sensitive data.

All this, and the proven reliability
and price performance of 8mm
helical scan tape storage.

We back this turnkey solution
with a two year warranty that in-
cludes responsive service and
technical support from our in-house
engineering group.

If you need a data storage
solution that means business, call
today for more information at:

(804) 873-9000

CONTEMPORARY

CYBERNETICS




dits had judged it dead and buried.
Intergraph is, moreover, planning to put
NT on the SPARC (see SunExpert,
September, Page 6).

Sun spokespeople say that there is no
connection between the Intergraph
and TT accords. Intergraph will contin-
ue to work with Sun on the develop-
ment of the UltraSPRAC, and TT will
work on manufacturing it.

Thus, the two agreements may say
much about Sun’s own strategy for
SPARC and its development.
Originally, Sun had said that it would
rely on silicon vendors to do future
R&D for the processor. However, the
silicon foundries proved to be more
interested in mass-producing standard
chips, or doing custom ASIC work,
than they were in doing research.

Thus it is that the new plan seems to
be to partner with organizations with
both real interest in processor develop-
ment—such as Intergraph’s Advanced
Processor Division—while signing up
with one or two silicon vendors, like
TI, who know manufacturing very well.

In addition, Sun’s SPARC Techno-
logy Business (STB) group has
announced an early-access program for
the UltraSPARC. Sun says that STB
will offer systems designers preproduc-
tion access to UleraSPARC core tech-
nologies, development tools and pro-
cessor prototypes.

Meanwhile, rumors continue to circu-
late that Sun is itself planning on selling
SPARC chips. Sun spokespeople will
not comment on the subject but add
that nothing has been ruled out.

A United UNIX?

This month, the proposed specifica-
tion for a common set of UNIX inter-
faces will be submitted to X/Open. If
approved, the spec will be quickly inte-
grated into X/Open’s Portability Guide
(XPG). And software developers may
have a quicker and easier way to port
their applications to the many flavors
of UNIX.

The specification was announced in
September by 75 UNIX vendors,
including IBM, Hewlett-Packard Co.
and Sun Microsystems Computer
Corp. It defines a common set of ker-
nel-level and base application pro-
gramming interfaces taken from exist-
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ing standards (see “Common APIs for
UNIX”). The spec comprises 1,170
APIs consisting of 926 system inter-
faces, 70 header files and 174 com-
mands. About half the APIs and all
174 commands come from XPG4,
while another third were taken from
the System V Interface Definition.
Others were gleaned from applications
from such vendors as Autodesk, Cadre
Technologies Inc., Informix Software
Inc., Lotus Development Corp. and
others.—Anne Knowles

This Just In...

* Sun Microsystems Inc. hardware
service provider Apex Computer, ‘
Redmond, WA, and ACT Computer \
Support, a third-party maintainer
based in Hemel Hempstead, England,
have signed an agreement to jointly
establish a Sun support facility in the
United Kingdom.

* UniForum, the UNIX user group,
has elected two new board members.
Hugh Brownstone, vice president,

IMS America, and Steve Zalewski,
director of UNIX marketing at Oracle,
joined the board in September.

* In a case of strange bedfellows,
IBM Corp. and SunSelect have
announced an agreement under which
IBM will license Wabi for use on the
RISC System/6000 workstations.
Wabi is the environment that allows
UNIX systems to run Microsoft Corp.
Windows applications. While it is hard

to imagine Sun and IBM cooperating,

technical research and development at

they both have much to lose before a
united Windows NT front.

* In a major victory for the ever-
promising but never-quite-there
SPARCalike market, the U.S.
Department of Defense has signed a
major purchase order for Axil worksta-
tions, the brand of SPARCalikes from
Axil Workstations, San Jose, CA, a
subsidiary of Hyundai Electronics
America. Under the terms of the agree-
ment, the Radix II systems integration
company will supply the DOD with
several thousand Axil workstations as
part of a workstation-oriented world-
wide telecommunications project.

* Mergers and acquisitions seem to be
on the rise in the high-tech world.
Cadence Design Systems Inc., the elec-
tronic design automation (EDA) tech-
nology vendor based in San Jose, CA,
has acquired the Comdisco Systems Inc.
(CSI) subsidiary of Comdisco, Inc. The
Foster City, CA-based CSI sells
advanced tools for the production of
Digital Signal Processing applications.

* Real-time operating system vendor
Lynx Real Time Systems Inc., Los
Gatos, CA, has lost its vice president
of international sales and marketing.
Moses S. P. Joseph, is going to another
real-time software company, Wind
River Systems Inc., Alameda, CA.
Lynx markets real-time UNIX, while
Wind River markets a much smaller
real-time executive.

* The Display Industry Association,

the trade group founded to advance

the AlphaWindows terminal standard,

Common APIs for UNIX . .
Functional category Spec Total* XPG4 SVIiD-3 AES** Use-hased
4
: 64
Internationalization 62 ,
File system “ 28 40 35 35
Standard 1/0 41 40 a 41 33
Signals 25 12 16 12 16
| Dev ! a 12 18 1 6
Sockets 19 0 0 0 15
All other 113 22 60 15 16
Headers 70 '
cnmmam and utilities 1
‘ =
-vmmmmmmmmmm:«wnmﬁumam
*-mmm:w«mmu«m - Source: Hewistt-Packard Co,
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NEWS

has named a board of directors. The
new board members include Vincent

P. Luciano of ADDS AT&T/NCR,
Paul Vance of Structured Software
Solutions Inc., John Ashall of
Microvitec Inc., Steve Jones of JSB
Computer Systems, and John Darke of
Cumulus Technology Corp.

AlphaWindows is the standard devel-
oped to provide windowing and limit-
ed graphics to ASCII character termi-
nals. The DIA was founded in 1991
under the direction of the Dataquest
Inc. market research group.

* An on-line bulletin board that acts
as a matchmaker between buyers and
sellers of used Sun hardware has been
announced. Called d.BOARD, the ser-
vice is offered by Davie Data Services
of Atlanta. Subscribers can log on to
the board and gain access to listings of
available equipment. Subscription fees
range from $50 per month for unlim-
ited access to $20 for five logons.

* Service, support and peripheral
vendor Apex Computer of Redmond,
WA, is branching out into RISC
System/6000 and Silicon Graphics
Inc. support. Apex has traditionally
been in the Sun and Digital
Equipment Corp. markets. It now
adds IBM Corp. and SGI.

* IBM Corp. has announced its plans
for the Application System/400. Big
Blue says that “within the next few
years,” the AS/400 will gain a 64-bit
RISC processor based on the PowerPC
architecture, object-oriented program-
ming facilities, and assorted database and
systems management enhancements.

* Sun Microsystems Inc. is going green,
or at least greener. The company has
recently announced that two of its plan-
ets, Sun Microsystems Computer Corp.
and SunPics, are shipping energy-effi-
cient products that meet the
Environmental Protection Agency’s
guidelines for energy savings. The prod-
ucts include the SPARCclassic and the
NeWSprinter CL+ jet printer.

* In patent news, Multi Access Data
Devices ( MADD), Placentia, CA, has
been awarded a patent on its disk
mounting design. In the MADD
design, rotating memory disks are
mounted on a shock-absorbing poly-
mer, which dissipates shock and vibra-
tion. =
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sk Mr. Protocol

by MICHAEL O’BRIEN

“Today, my jurisdiction ends here.”
—Silverado

“There isn't any there there.”
—Gertrude Stein, on Oakland

“You can put the base station here in
this furnace.”
— A practical suggestion from the
Yellowstone Research Geologist

22

TOM BARRETT

Putting Them in Their Place

Oh no. We're
back in that place,
® rent we?
@ A: You bet. We're

sitting in front of

Grand Geyser, in
Yellowstone National Park, at the end
of an interesting couple of weeks.
Turban Geyser started erupting just a
few minutes ago, but although the level
of the water in Grand’s pool hasn’t
fallen appreciably, Grand hasn’t erupted
yet, which probably means it will be
another cycle of Turban, about 16
minutes, before the next chance for
Grand to erupt. Grand Geyser, you see,
almost never erupts except at the start
of an eruption by Turban. Had Grand’s
water level fallen, it would have meant
a minimum of two or three more cycles
of Turban before Grand would be likely

to erupt. Got that?
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Last year at about this time, as you
may recall, we were shooting a video
documentary here. This year, we were
a bit more adventurous. This year, we
decided to try to find out exactly
where some of these features are. You
might consider this an extension of the
Mexican venture of a few months
back. But this time there’s a twist. We
don’t get to pick the sites we're survey-
ing. In fact, getting to some of the
survey points amounts to a minor
adventure.

The Global Positioning System is a
constellation of satellites that may be
used to locate one’s position precisely
anywhere on the surface of the Earth.
The degree of precision depends on
who you are and how you use GPS. A
single GPS receiver, which is a combi-
nation radio receiver and special-
purpose computer system, can locate
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your computer both

Macmtosh and a UNIX

workstation.

Now for under $500, the
Mach®" UNIX software
environment from Tenon
Intersystems lets you combine
the high level functionality of
a networked UNIX worksta-
tion with Macintosh’s “look
and feel” and wide array of
applications.
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industry-standard UNIX
operating environment — not
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derivative. Built on the advanced Carnegie Mellon
Mach foundation, Mach™" is AT&T licensed,
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UNIX environments. [n addition to its
UNIX capabilities, Mach™" is System 7
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the easy-to-use word processing,

applications that make the Macintosh
one of the most personable computers
around. You can use Macintosh pro-
grams and utilities on UNIX data and
UNIX commands and utilities on
Macintosh files. An example of this
would be using the Macintosh “Find File” command
to find /etc or using grep to find an ASCII string in
an MS Word file.
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sends Macintosh printer output to a networked UNIX
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& Flle Ean_Window Fonts Commends

Files and directories can be viewed on disk using the
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ing X Window applications on the Mach™® desktop,
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Turn every Macintosh on your network into
an open system. You get full internet protocol
support with the Mach™" operating system to make
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on your network.
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If you use a Macintosh, and also want to run
IX applications, it's time to take a look at the new
standard in value — System 7-savvy UNIX workstations.
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Circle No. 30 on Inquiry Card



ASK MR. PROTOCOL

itself anywhere on Earth to within
about 17 meters, and usually to within
10 meters. However, because 10-meter
targeting ability is highly desirable in a
tactical missile system, the U.S.
Department of Defense decided that
donating the ability to reduce the cost
of guidance computers to around $700
was probably being a bit generous.
Therefore, the signals sent by the GPS
constellation are encrypted in such a
way that a single GPS receiver may be
off by as much as 300 meters, unless
the receiver has
access to the
correct crypto-
logical keys,
which of course
eliminates just
about everyone
outside the
DOD.

All is not lost,
however. Those
who remember
Mr. Protocol’s
Mexican outing
may remember
the existence of a
clever end-run
around the prob-
lem of “Selective
Availability,” which is the DOD’s char-
acteristically bland euphemism for the
way in which GPS lies about position.

In fact, SA is only one factor (albeit
the largest one) that contributes to
GPS position errors. The nice thing
about differential GPS is that it elimi-
nates almost all of these, and with
sufficiently sensitive receivers and
sufficiently clever post-processing,
positions may be determined to within
centimeters, or even millimeters.

The basic idea behind differential
GPS is that the DOD tells the same
lies to everyone at the same time, and
so does Mother Nature. Two receivers
located near each other will therefore
be told nearly identical lies. By
comparing the information obtained
by both receivers, it is possible to
locate one relative to the other to very
high precision and accuracy. This
procedure of comparison amounts to
taking the difference between the
received signals, hence the term

“differential” GPS.

Of course, this does not solve the
problem of locating either receiver
absolutely. If one of the receivers is
located at a known point, however, the
other receiver may be located to very
high accuracy.

What does this have to do with
Grand Geyser? Mr. Protocol is glad
you asked.

It is a sad fact of life that, among
geologists, geysers receive far less atten-
tion than, say, volcanoes. Vulcanology
is a glamorous profession because the
objects of its
study have an
unfortunate
tendency to eat
entire towns.
Governments
are willing to
spend large
amounts of
money studying
phenomena
that eat towns.
In a good year,
a geyser may
eat a buffalo.
This does not
generate
dollars. (N.B.:
It does generate
a big stink—trust me on this—but not
the kind that gets attention in
Washington.)

The result is that there have been few
people willing, and in a position, to
study the thermal features of
Yellowstone. In fact, there has gener-
ally been only one man at a time: the
Yellowstone Park Research Geologist.
At the present time, this position is
held by Rick Hutchinson, a man who
believes he has the best job in the
world. There are other geyser-gazers
who agree with him in this assessment.
Consider that Mr. Hutchinson is
uniquely responsible for all the ther-
mal features in Yellowstone Park: their
mapping, their study and their
upkeep. Upkeep consists of the
unglamorous business of pulling trash
out of thermal features, trash that
generally has been thrown in by park
visitors. Study consists not only of
conducting his own studies, but of
approving and coordinating the study
programs of researchers from outside
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ASK MR. PROTOCOL

the park. Mapping is perhaps the
trickiest business of all.

Historically, thermal features in the
park have been located and studied by
a variety of people with a variety of
credentials. The U.S. Geological
Survey maps the park, of course, as
they map the remainder of the coun-
try, but their surveys are both infre-
quent and incomplete. Although they
do make some attempt to map thermal
features on the USGS maps, they are
not experts in regard to geysers, and
they miss more than a few and
misplace others. A more severe prob-

the dinner table.

Enter GPS.

At Mr. Protocol’s instigation, Dr. Art
Lange, of Trimble Navigation, agreed
to provide GPS equipment for a
demonstration project to map thermal
features in Yellowstone. The way was
made easier by the fact that
Yellowstone is no stranger to GPS,
although the prior use of GPS was for
different purposes entirely. A univer-
sity consortium called UNAVCO has
been doing GPS surveying in
Yellowstone for some years, studying
the deformation of that particular part

eographic Information Systems are in their

~ infancy, but they show great promise as

powerful new kinds of information systems.

lem is that Yellowstone is one of the few
places on Earth where geology is on the
move on a human time scale. Features
mapped and described to a fare-thee-
well 10 years ago may be nonexistent
today, or completely changed.

Add ro this the fact that most current
close observation of the thermal areas
is carried out by an all-volunteer force
of geyser-gazers, under the Research
Geologist’s loose supervision. These
people know as much as anyone about
geysers, and in some cases considerably
more, but they are not trained experts
in mapping, for the most part, and
their sketches vary in accuracy. Their
criteria vary as well, so that what one
considers a geyser, another may only
consider a spring. This lack of unifor-
mity can be distressing when attempts
are made to correlate data. Finally,
location of back-country features, or
even those features that are among a
large number of similar features in a
geyser basin, are all too often docu-
mented in terms such as “three ridges
over and two stumps to the left.” Even
features that are better-documented
today may have been documented in
this way in, say, 1936, so that attempts
to identify earlier features with newly
activated features, to decide if they are
reactivations of old features, often
degenerate into simple arguments over

of the planet caused by the large
magma chamber that lies under
Yellowstone (and which is going to
once again blow the whole place to
tiny bits one of these millennia, see if
it doesn’t).

The UNAVCO study has provided
the one essential piece needed for a
differential GPS operation: a known
basepoint. Starting from this point, it
was possible for Mr. Protocol and Dr.
Lange to get into all sorts of trouble
and to expose their own personal
bodies to dangers that they really had
to work to get into. At least, they
would have, if Mr. Protocol had a
personal body. As it was, it was left to
Dr. Lange and Mr. O’Brien to handle
that part of it, and personally I think
M. Protocol gets off too easy as it is.

The regime was established early. A
differential base station was established
at the Old Faithful Visitor Center,
with an antenna high on the roof. This
station recorded signals from all visible
satellites continuously and saved the
data in hourly files on a laptop
computer. It was started each morning
and the files collected each evening.
Several trips were then made to a
pleasant meadow by a stream, where
the folks at UNAVCO had placed a
base marker whose position is known
down to the centimeter. A portable
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GPS station was set up at this site and
data collected. The Trimble Pathfinder
Professional uses a commercial data
recorder with a megabyte of memory
in it for such applications. The data
recorder doubles as a controller and
display for the receiver. Space consider-
ations make it necessary for the
keyboard on this strange little 8088-
based box to be in alphabetic rather
than keyboard order, making typing an
interesting proposition, especially
when one is balanced on the edge of
some thermal feature that might
decide at any moment to do some-
thing interesting.

The UNAVCO basepoint on Nez
Perce Creek allowed the determination
of an equally exact position for the
basepoint at the Old Faithful Visitor
Center, using carrier-phase processing.
In this type of processing, the data files
from the base station and the Nez
Perce rover store not only the normal
navigational information from the
GPS satellite constellation, but also
information that allows the post-
processing software to determine the
number of radio wavelengths from
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each station to each satellite...and
since GPS uses radio wavelengths
around 20 centimeters, this allows very
precise location indeed.

At that point it was time to go out
into the field. With Mr. Hutchinson as
guide, guardian and living passport,
the party went out into the Kaleid-
oscope Group of geysers, which is
ordinarily off-limits. This group has
been heating up and changing spectac-
ularly in the past couple of years, as
the party had reason to discover. The
most visible geyser there, variously
called Deep Blue Satellite Vent or,
simply, the Firehose, jets water 70 feet
into the air, at an angle, for weeks on
end. Standing more or less directly on
top of this feature, with a five-inch
column of superheated water roaring
out of the ground at an angle away
from one’s feet, while one waits for the
GPS receiver in one’s backpack to
collect several minutes’ worth of posi-
tion data, is an interesting proposition,
you may be safely informed. The
gaping holes in the rock surrounding
this feature, which may allow one to

break through into boiling water, also

razor-sales@tower.com

razor-manual@tower.com
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necessitate care.

Deep Blue itself, also in this group, is a
beautiful (blue) pool about 40 feet
across. About once an hour, this pool
will suddenly erupt to about 20 feet,
with attendant consequences for those
who may be standing around the rim.
On the other hand, standing on the
rim, one may sce the initial boiling
episodes producing steam bubbles the
size of Volkswagens on their way to the
surface. Dr. Lange circumnavigated this
pool with a receiver, collecting a set of
position points that allow its shape and
location to be known precisely.

Another expedition, undertaken only
after a sizable herd of buffalo
convinced us that our primary survey-
ing target was perhaps ill-chosen for
that day, took us into some country
about which Mr. Protocol feels
ambivalent. Having chosen the wrong
direction in which to go around the
mountain (i.e., Mr. Protocol’s way
instead of the correct way), the party
found itself on a 45° talus slope that
most of us sincerely wish never to see
again. Instead of the Geyser Creek
area, the group found itself in an
equally fascinating acid sulfate area
that sported a perpetually erupting
spring of a blood-red color more bril-
liant than any Mr. Protocol, at least,
has ever seen before. Not to mention
that perpetual spouters don’t belong in
acid sulfate areas. All was surveyed and
logged, however, so this area is, at least
potentially, now better documented
than Geyser Creek.

Why potentially? Because the work is
only half done. The differentially
corrected points for all of the features
that have been surveyed in this effort
must now be used to produce the
actual survey results. The modern way
to do this is to use a Geographic
Information System, of which there
are now several competing commercial
products. These allow the survey
results to be combined with existing
information to provide maps of the
surveyed areas. Potentially, at least,
these may be interactive maps, which
may be queried for information.

Geographic Information Systems are
in their infancy, but they show great
promise as powerful new kinds of

‘ information systems. This is where
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Mr. Protocol may perhaps feel more at
home, for these systems typically run
on Sun workstations. This is not an
industry where portable Sun worksta-
tions hold much sway. The GIS
systems typically live “back at the
office,” and the field work is handled
by PC clones, because if you are look-
ing for a generic portable computer,
the immediate answer is that it will be
a PC-compatible machine. Hence, all
of the field software is written for the
PC. The large GIS systems, however,
need the power that a Sun can deliver.
It will be an interesting marketplace
when it really begins to produce soft-
ware for PCs that are as powerful as
Suns. Mr. Protocol notes that this is
probably not an original observation.

Several different sorts of toys were
actually used in the survey, which inci-
dentally provided moderately complete
inventories of the Kaleidoscope and
River Groups, a less complete survey
of the hideously complicated and
dangerous Sprinkler Group, and a
complete survey of the wrong group,
where Geyser Creek was the destina-
tion and a much more difficult area
was the actual target.

In addition to the very powerful
Pathfinder Professional, the workhorse
receiver was the Pathfinder Basic Plus,
which just happens to resemble one of
the receivers used by the armed forces.
This receiver is capable of doing all the
day-to-day single-receiver work
required in the field but also may be
used to store data files for later differ-
ential correction.

One interesting toy, which more or
less came along for the ride, was the
Scout, which is aimed at the consumer
market, and which may be used not
only to do the usual waypoint naviga-
tion, but also can inform you of your
exact coordinates in your friendly local
city map book. If you aren’t in the city,
it will tell you exactly where in the sky
the sun and moon are, so you can use
them to determine the direction in
which you really wish to go.

Actually, this is less useful than one
might believe. When Mr. Protocol was
in the field, there were generally only
two directions in which it was possible
to go: forward and back. Knowing the
direction of one’s origins from where

one currently was, did little or no
good. The most pertinent question
was, “Did I come in from this side of
the ridge, or that side?” (Actually the
really pertinent questions were, “Did I
really want to do this?” and “Am I
going to survive?” but GPS has little to
offer in these cases.) What is needed
is a pocket navigational machine that
tells you just where you came from,
and allows you to retrace your steps.
Unfortunately, the errors produced by
Selective Availability make this just
about impossible at present. Given
that, Mr. Protocol can only say that
the user interface on some of these
machines can range from puzzling to
bewildering, and he urges the boys in
Sunnyvale to take another look.

The end result is that there is new
grist for Sun workstations to produce
truly accurate maps of thermal features
that are now “nailed to the geoid,” as it
were. Mr. Protocol only wishes it were
possible to transmit the data files out
of the field via the Internet, in case the
survey parties dont come back.
Sometimes he’s a single-minded twit.

Mr. Protocol would like to thank
Rick Hutchinson, Dr. Art Lange, Tom
Lange, David Bank, Rocco Papierello
and Rhonda Gailey for their valiant
and invaluable assistance. Mr. Protocol
would also like to thank Valerie
Polichar for all of the above, and also
for his survival. e

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 at an

acrospace 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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Network Protocols

by PETER COLLINSON, Hillside Systems

ast month I began to look at how the set of proto-

cols that are supplied with your machine fit

together to provide network services to your

system. I started from the bottom, examining how
Ethernet works and then moved on to discuss the Internet
Protocol (IP).

Much of that article was concerned with addressing,
because that's mostly what IP does. It provides a transport-
independent way of getting datagrams from one machine to
another. We use the word “packet” to refer to the messages
too.

Datagrams are unreliable messages that contain a header
and some data. The header holds the source and destination
IP addresses, among other things. The IP address of a

machine is a 32-bit number usually written as a dotted quad.

The address of my machine is 192.88.50.1. The data part of
the message carries packets from other protocols. There is a
kind of Russian doll effect, with protocol messages inside
protocol messages inside protocol messages.

The Ethernet packet is the largest Russian doll. IP rides
inside the Ethernet packets along the wire to the destination

machine. IP can use many different types of carrier, but I am
mostly talking about Ethernet because that is the LAN that
the code was designed to drive originally.

Before I get onto the higher protocol levels, I need to finish
the IP story. I am going to look at three protocols that help
IP to function.

ARP, RARP and ICMP

The first of these protocols tackles a necessary transforma-
tion, turning an IP address into an Ethernet address on the
network. We often call the Ethernet address “the hardware
address” because in most cases, it’s burnt into the chips at
manufacturing time. The IP address is more variable: You
obtain one and assign it to your system by loading the kernel
at bootstrap time.

Packets will originate in the user applications and will
come tumbling down through the layers in the kernel and
reach the Ethernet driver. The driver will be instructed to
send the packet to another machine. But the packet does not
contain the remote Ethernet address; all it holds is the desti-
nation IP address. Something has to translate the IP address
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into the 48-bit address of a station on the Ethernet. For
Ethernet, this something is called the Address Resolution
Protocol, or ARDP,

Its job is to keep a translation cache of IP addresses and
their corresponding Ethernet addresses. It gets the packet
that you have sent and looks up the IP address in the table.
If it finds the address, it loads the Ethernet packet with the
value and sends it on its way. If ARP cannot find an appro-
priate address in the table, it sets out to find it.

It broadcasts an ARP request to the network, saying, “Hey,
you dudes out there, anyone got this IP address?” The
appropriate machine will respond with an ARP response,
saying, “Yo. It's me.” Your host now loads the cache, sets the
machine address into the Ethernet packet and sends it off to
the right machine.

If your machine gets no response to the ARP request, it
will retry it. The packet may have been lost; it’s an unreliable
datagram service.

Before a host replies to the ARP request, it will load its
cache from the Ethernet and IP addresses of the originating
system, both included in the ARP address. This removes the
need for an ARP request in the opposite direction—and also
means that you can change the IP address/Ethernet pair
fairly easily. A host will load its table even if it does not reply.
The effect of an ARP request is to advertise your machine’s
IP/Ethernet address pair to everyone on the local network.
So a machine can come up, ask for an address and be
instantly accessible by everyone else for the cost of one
packet.

Some operating systems time-out the entries in their ARP
cache. Systems derived from BSD, like SunOS, will time-out
their ARP cache every 20 minutes. Entries that have not
been completed, where an IP address has been broadcast but
no machine has replied, are timed out after three minutes.
The idea here is to recover resources and remove dead entries
from the tables.

Systems believe what they are told in an ARP response.
This provides some interesting opportunities for one system
to pretend to be another and get around security. Another
possibility for problems is two systems coming up on the
same network with the same IP addresses. ARP implementa-
tions tend to complain bitterly about such happenings.

ARP has a partner, Reverse ARP or RARP, whose function
is to provide IP addresses to systems that are coming up. A
diskless workstation will not know its IP address and will
come up in a bewildered manner, asking, “Who am I? What

?” using a RARP request. Some system on the

is my addres
network needs to be running rarpd; this will reply with a
soothing response, sending the IP address that the host
should use. It will derive the mapping from the /etc/hosts
and /etc/ethers files on its disks.

The final protocol that co-works with IP is Internet
Control and Management Protocol or ICMP. It’s really an
integral part of IP and uses the IP packet to carry messages.
A system will send an ICMP message to another when it has
detected some error in the IP packet that it has just received.
For example, a system that has been sent a packet to be
forwarded to a host that it cannot reach will send an ICMP
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message back to the originator bearing the sad news. The IP
code in the originating system can react to this and change
its routing tables. Inbound ICMP messages are processed in
the kernel code and affect the operation of the IP layer.

There are few user-visible tools for examining how well
your machine is performing at the IP level. You can get the
statistics on ICMP messages by saying

and looking for the ICMP output. The output from the
Solaris version of this program is less “human readable” but
is probably more amenable to automatic processing by a

Figure 1. The TCP/IP Protocol Stack

[a4
]
>
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<

shell script than the more user-friendly output from SunOS.

[CMP messages fall into three general classes. The first
includes various errors that may occur somewhere in the
network and will be reported back to the originator of the
packet that provoked the error. The second set of messages
are sent from routers to hosts. For example, a router can
send a host a “source quench,” asking for the host to slow
down when sending packets.

The third class includes network management, testing and

measurement. The ping program sends an ICMP “echo”
message and waits for an ICMP reply. Although ICMP is
usually contained inside the kernel IP code, this is one case
where a user-level program gets access to the kernel routines

to support a user-level function.

| Transport-Level Protocols

We now move up in the protocol stack and
consider the two main protocols that are used by
applications to communicate with other applica-
tions on machines. These are UDP, the Universal
Datagram Protocol, providing a datagram service
for applications; and TCP, the Transmission
Control Protocol, supplying a connection-based
transport service. Both of these sit on top of ID,
using the facilities of IP to get data between
machines. A diagram of the protocol stack that I
have discussed so far is shown in Figure 1.

IP provides the basic addressing that is needed to
send data to a machine. However, just being able
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to address the system is not enough. We need to be able to
route dara to a particular application on the system. This is
done using a 16-bit port number in addition to the IP
address. The port on a machine is owned by a specific
process, and the number will be unique on that system.
UDP is a simple, unreliable datagram service. It does little
more than add a small header along with some data into the
data part of the IP packet. The header contains a source and
destination port number, as well as a length and optional
checksum. It uses the IP header to provide machine address-
ing. IP will also deal with fragmenting the message into
small parts should your network be unable to carry the

whole UDP packet.

DP is a very lightweight
protocol, and this has
attracted developers who were

worried about the overhead

involved in TCP.

Many UDP applications use the now familiar client/server
model. A server will sit on a machine waiting for a client to
send a request. When the request appears, the server will
reply. The client will need to know the IP address of the
server’s machine and also a port number that is used to route
requests to the server. The port number on the server will be
“well known”—all potential clients will send a request using
that number.

The request UDP message will contain the client’s IP
address and a port number so the server can reply. The port
number here does not need to be well known; it can be
assigned to the client for the duration of the transaction with
the server.

If the server takes some time to create the answer, then it
might want to start a new process to do the work and go
back to listening on the well-known port for more requests.
This new process will do the work and will create the reply
in a UDP message that will be sent to the IP address, port
number pair of the client. The message will be sent from a
new serially assigned port and not the well-known port of
the server.

A number of ports are predefined for the use of the current
application set. You can find these in /etc/services on
your machine. The file contains both UDP and TCP well-
known numbers. If you want to set up your own applica-
tion, then you must use a port number that is not in this
reserved set of 0-255.

UDP is a very lightweight protocol, and this has attracted
developers who were worried about the overhead involved in

TCP. Sun’s NES uses UDP for this reason. However, the

unreliability of the datagram is then a problem. NES is
implemented on top of a remote procedure call interface,
RPC. Transactions are generally a request to the server
followed by a reply to the client carried as UDP messages.
Either of these can be lost because of network problems or
for other random reasons. The NFS code has to cope with
this and runs its own retries and timeouts to ensure data
integrity. This smacks of reinventing the wheel; TCP does
this kind of thing. Recent releases of Net2 and 4.4BSD
contain an implementation of NFS that successfully uses
TCP as the transport medium for NFS.

TCP

There are many applications that require the transfer of
data that is reliable-what you sent is what you get; acknowl-
edged—you are told that what you sent Aas been got;
sequenced—what you sent arrived at the other end in the
same order; and flow-controlled—how much is sent is
controllable by the receiver. Copying a file from one
machine to another is an example of this.

Protocols that do this generally create a connection
between two machines, often exchanging some initialization
information, and then maintain a reliable connection. They
will use some form of error recovery so that the integrity of
the data is assured. Communication usually ends with the
exchange of close messages. The connections are bidirec-
tional and symmetric; data can flow in both directions
(think of telnet, where one direction is the data that you
type and the other is the output from the remote machine).
Also, either end of the connection can initiate disconnection.

TCP provides a connection-based link between two
machines. As usual, the protocol consists of a header and a
data part sitting inside an IP packet. The header contains
our old friends, the source and destination port. It contains a
32-bit sequence number that counts the octets within the
entire data transmission sequence. An “octet” is com-speak
for an 8-bit byte. At the start of a connection, each end
exchanges its initial sequence number and starts transferring
data. They may also exchange a maximum send size—this is
the amount of data that a receiver has space to store before
passing it on to higher levels. A transmitter will send
segments of this size to a receiver.

Other protocol suites use a sequence number that numbers
the packets that they have received. TCP is designed to use
IP and knows that the datagrams can arrive in any order, so
TCP counts the octets within the data stream to allow the
receiver to keep “holes” in the data that are filled in by pack-
ets arriving out of sequence.

The header can also contain a 32-bit acknowledgment
number. This informs the sender that all octets up to but not
including that value have been received safely. If the IP pack-
ets for the receiver do arrive out of order, then it can be wait-
ing for one crucial packet that completes a sequence before it
can send the acknowledgment.

The presence of an acknowledgment number in a packet is
signaled by a bit in the flags word in the header. Other bits
are: “push,” forcing data out of any buffers and up to the
destination application; “reset,” used to initiate a close
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sequence when all else fails; “sync,” used at the beginning of
a connection to set sequence numbers at both ends; “finish,”
sent to terminate a connection; and “urgent,” used to signal
the presence of some urgent “out-of-band” data in the
segment. The stream is only closed when both ends have
exchanged finish messages.

Error Recovery and Flow Control

What happens if a packet gets lost? The mechanism is
simple. A segment is resent if an acknowledgment has not
been received for it within a certain time. The clock that
controls the timeout is reset to a longer value than before so
that if the delay was caused by congestion then the system
will not be adding to the problems.

An important part of making TCP work smoothly is the
choice for this timer value. If the period is too long, data
flow will stop for some unnecessary period before a segment
is resent. If the period is too short, then segments will be
retransmitted needlessly. TCP implementations have
surmounted this problem by estimating the round-trip time
for the connection by measuring how long it takes for the
receiver to acknowledge a particular segment.

Another aspect of the communication is flow control. If
the receiver is forced to acknowledge every segment that it
gets, then data throughput can be low because each segment
is held up waiting for an individual response. To improve
this, TCP uses sliding windows. This allows multiple
segments to be transmitted without waiting for a received
acknowledgment.

The receiver will want to control the amount of data that is
sent so that it can safely deliver it to the upper levels. TCP
must be reliable. Unlike IP, where you can throw packets
away if you have no space to put them, TCP must preserve
its buffer contents and so needs a way to stop the sender
from transmitting anything else.

The maximum send size defines the largest segment that a
receiver is prepared to deal with. In addition to this, the
receiver transmits a window size back to the sender. The
sender will continue to send data until this window is full
even though the data has not been acknowledged. When the
window is full, the sender will stop sending until it sees
acknowledgments making enough space in the window to
send another segment. The receiver can stop the sender
completely by sending a window size of zero. This is used in
telnet, when a user types Control-S to stop output.

If output is stopped like this and the receiver goes down,
the sender will sit there forever waiting for something to
restart the connection. Similarly, if the sender goes down,
the receiver cannot differentiate this from refusal to send
more data. The TCP protocol has no mechanism to cope
with this.

Berkeley added the idea that each end should send some-
thing to the other if nothing has been received for some
neriod. The “keep-alive” packet is intended to provoke some
response: either an acknowledgment or a reset. If a reset is
received, the connection is taken down. Otherwise everyone
is happy ro wait a little longer.

TCP provides a connection-based service between two

ports on two machines. The connection means that each end
has to maintain some considerable state; it must store
sequence numbers, window sizes, timer values.

If you take a look at /etc/services on your machine,
you will find that most of the mainstream services use TCP
to transfer data. This is because most of these applications
deal with transferring data between machines and want the
reliability that TCP gives them.

Exceptions to this are “question and answer” applications
that are inherently one-shot or applications where the TCP
code would have to be reimplemented in a different environ-
ment. The tftp protocol is an example of this. It’s used for
primary bootstrap of machines, and no one wants the code
overhead of TCP in some standalone bootstrap code.

inetd

The ports for TCP are dealt with in exactly the same way
as UDP. The /etc/services file lives on all machines and
contains a list of well-known ports that are used to make an
initial connection to a remote server. In early systems, each
service would have a daemon running on the machine, each
listening for the port number of its service. It would get a
connection and create a new process replying on a different
port, as I described above.

Bill Joy had the smart idea that you could write a program
that listened for these well-known services. When it receives
a packet for a port it will run the appropriate program as a
separate process. It will pass the port of the client into the
program so that the server can easily reply. This is inetd.

It’s controlled by a file, usually /etc/inetd.conf. This
contains a single line for every server that you want to start
on your machine. The line contains the service name (from
/etc/services), the type of connection (stream or data-
gram), the protocol (TCP or UDP), some flags, the user id
giving appropriate privilege to the process that is created,
and finally the command and its arguments.

Adding and removing services on your machine is now a
matter of changing the control file and telling inetd that
you have done so. In time-honored fashion, this is done by
sending a HUP signal to the daemon.

Further Reading

Many of the details in this article have been derived from a
new book from Addison-Wesley: TCP/IR Running as
Successful Network by Kevin Washburn and Jim Evans (ISBN
0-201-62765-5).

Other information has been taken from my old friend: 75e
Design and Implementation of the 4.3BSD UNIX Operating
System, by Leftler, McKusick, Karels and Quarterman. This
is also published by Addison-Wesley and is ISBN 0-201-
06196-1. ==

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 2. Email: pc@expert . com.
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Open Season on Operating Systems

by RICHARD MORIN, Technical Editor

decade ago, when Sun was

first starting up, most com-

puter systems were mixtures

of standardized and propri-
etary components. The CPU and sys-
tem software were always proprietary.
Peripheral devices and interfaces var-
ied, depending on market conditions
and the vendor’s degree of vertical
integration.

Sun wasn't interested in playing this
game, and said so. Their first products
used off-the-shelf components, indus-
try-standard interfaces and generic
peripherals. SunOS, a Berkeley-fla-
vored variant of UNIX, was not that
different from raw BSD UNIX. In
fact, it was sometimes questionable
whether Sun or UC Berkeley was in
charge of BSD development.

Over the years, many of the details
have changed. Specific peripherals,
processors and interfaces have come
and gone. Sun’s basic orientation has
remained relatively constant, however.

38

SunOS has been under continuous
development for nearly a decade. It is
now a reliable, polished version of
UNIX, supporting the entire range of
Sun’s uniprocessor offerings. Despite
Sun’s wishes, SunOS will probably be
around for quite a while. 'm unlikely
to see an improved version of SunOS
for my 3/60, but my ELC may well get
another release or two.

Whither Solaris?

Solaris has some significant barriers
to overcome if it is to take over from
SunOS. SunOS administrators, pro-
grammers and even users find the
SVR4 aspects of Solaris to be unfamil-
iar and occasionally annoying. The
unbundling of the C compiler suite has
angered many developers and other
technical users. Finally, Solaris’ lack of
performance and outright unreliability
are legendary. They are discussed on
the Usenet, at conferences and wherev-
er Sun administrators gather.
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Solaris has many positive aspects,
from multiprocessor and real-time
support to enhanced security features.
These may not convince the users,
however, if they are seen as trimmings
that must be weighed against the loss
of more fundamental benefits. In
short, Sun must fix Solaris” problems
ASAD, or see it go the way of the 386i.

The prospects for Intel-based Solaris
are even shakier. The PC market is a
lot rougher than the workstation mar-
ket. Vendors have been dealing with
razor-thin margins for years, in an
incredibly competitive marketplace.
PC customers are cheap, demanding
and very fickle.

PCs have to work, quickly and with-
out hassles, or customers will move on
to alternative solutions. A small retailer
can’t afford to wait around for a solu-
tion; the system has to work zow.
Workstation vendors like Sun will have
to adapt to these standards if they are
to survive in the PC arena.



There are difficult technical consid-
erations, as well. Workstation vendors
design their hardware and software to
work together. PC-based OS vendors
have to live with a glut of brain-dam-
aged hardware. There are hundreds of
add-in cards out there, and the manu-
facturers couldn’t care less whether
they work with Solaris. If it supports
MS-DOS (and possibly Windows),
they are quite satisfied. Emerging stan-
dards may improve this situation, but
the current hardware environment is
very nasty, indeed.

The Competition
The Intel-based OS market has well

over a dozen contenders, some of
which have very entrenched customer
bases. Commercial UNIX and UNIX-
like systems are available in a variety of
forms: BSD (original, Mach-based or
even NeXT-ified), System V (ranging
from skim to extra rich), Xenix and a
host of other variations.

There are also a variety of freeware
UNIX-like offerings. Jolix (386BSD),
Linux and NetBSD are available from
Internet FTP archives, on CD-ROMs,
etc. Listen carefully, and the sounds of
the Free Software Foundation’s entry
can almost be Hurd. Commercial sup-
port, once considered a joke in free-
ware circles, is rapidly gaining in avail-
ability and credibility.

Add in the non-UNIX contenders,
from DR DOS to Windows NT, and
you can see that Sun will really have to
work to gain any foothold in this mar-
ket. They will have to solve demand-
ing technical problems, meet stringent
user expectations and create new dis-
tribution channels. Should be interest-
ing to watch, even if it isn't too much
fun for the players.

Open Systems in the 90s

The Intel situation may well be a
small taste of things to come. System
software could become decoupled
from the hardware vendors. This
would free us to buy computers on the
basis of performance, reliability and
service. Works in the PC arena; why
not here?

Adventurous types could mix and
match their system software. Pick up a
microkernel here, a file system there,

I/OPENER

and a user interface somewhere else.
This might sound like a lot of hassle,
but some folks might like it. Besides,
any decisions have to be made only
once. New hardware platforms would
run the same configuration, making
installation and administration a snap.

Compare this scenario to the current
situation. If I want to get one of
Wombat Industry’s speedy new boxes,
I have to put up with their miserable
excuse for a UNIX implementation.
Even if their OS isnt all that bad, I
still have to learn how to use (and
worse, administer) yet another kind of
system. Paraphrasing an old Apple ad:
“I want to install a computer to help
me do my job, and my job isn’t
installing computers!”

There are three UNIX systems on
my local net, along with a couple of
MS-DOS systems. I really dislike look-
ing up and/or trying to remember the
files and commands needed to admin-
ister these systems. When I consider
bringing in a new system, increased
administrative overhead occupies a
large part of my thinking.

Sometime in 1994, I will be buying
another box, mostly for increased
MIPS. (I use more gzip cycles than
any other site I know. :-) If Sun can
provide a cheap box with lots of usable
MIPS and a reliable OS, it will be in
the running. If it can run SunOS§, it
will have a significant advantage.

This is not to say that SunOS is bet-
ter than other UNIX variants. I know,
for instance, that AIX provides several
features that SunOS lacks. [ wouldn't
consider subjecting myself to AIX
administration, however. I've watched
an experienced AIX administrator
installing a disk, fighting SMIT’s
incomprehensible options and unin-
formative help dialogs. Even Solaris
can’t be that bad...

Could It Happen?

Architecture-independent system
software is clearly on the horizon.
Several companies (BSDI, Microsoft,
NeXT, Sun...) have expressed interest
in producing system software for mul-
tiple architectures. Right now, the
playing field is mostly Intel-based, but
that should change. Squabbles about
hardware interface data shouldn’t last
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too long: “We're buying 5,000 NT sys-
tems. Who wants to be considered?”

Today’s freeware UNIX clones are all
tied to the Intel X86 architecture. The
source code is available, however, so
someone could port one of them to a
SPARC or other workstation. If and
when USL gives up its legal challenges
to BSD, a raft of BSD-based ports
could emerge for assorted machines.

I think the real keys to portability,
however, will lie in Mach and assorted
system call and library interface stan-
dards. Mach appears to provide a very
portable set of low-level OS primitives.
If system software is built on top of
this interface, it can migrate across
platforms in much the same way that
UNIX applications do. The interface
standards define the application pro-
gramming interface, making the new
system software usable by existing
applications.

Several commercial systems are
already based on Mach, and more are
under development. A full BSD port
to Mach has been in existence for
quite a while. Should the USL/BSD
battle cease, this could become avail-
able immediately. The Hurd will also
be based on Mach, and other experi-
mental systems are likely to use it as
time goes on. As I see it, we are about
to enter a new and exciting era in sys-

tem software. Should be fun... =o

Richard Morin produces Prime Time
Freeware, a semi-annual CD-ROM
collection of redistributable, UNIX-
related 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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Even dead, they re trouble. ¢
Dr. Jacle Horner will tell you
that. He’s the man whose re-
search })rought the monstrous
dinosaurs back to life in the
hit movie Jurassic Park. And
more than once, he recalls,
he nearly lost the fight. ¢
“How did dinosaurs run?”
the Montana paleontologist
asks.“How fast did tlley grow?
How 1on did ’cllcy live?

We would have been short
of answers without some

very sopllisticated statistical
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analyses and three-dimensional
imaging. ¢ All of which pit
the fearsome beasts against
Sun* workstations. ¢ Using
images, Dr. Horner was able
to envision the eyes, ears,
nose, and brain structure of

the long-extinct lizards. He



as also a to look at them
’chree-(lunensiona”y, rig
the screen, from every con-
ceivable anglc, sting theory
against fact. ¢ Usi g Sun,
Dr. Horner was soon able to
dinosaurs down, quanli[}-
ing how well tl y could hear,
even how tllC_\’ sounde
And what tnigl t a dinosaur
> meet you?
¢ Mostly, a kind of growl
ing. ¢ “They weren't very
intelligcnt’,’ Horner says.
But t} y were pretty hungr
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PETER KALABOKIS

Compressed File Systems

by S. LEE HENRY

ile systems are always getting tight where I work.

Workstations used by several scientists, many writ-

ing their own data analysis software and all storing

large data files, are constantly on the brink of full-
ness. For one particular workstation, I've been compressing
files through crontab using an atime parameter set to
target only those files that have not been accessed in six
weeks or more. When one of the researchers on this system
didn’t want certain of his files ever to be compressed, 1
taught him to “touch” them periodically, so that their access
times were always recent.

This approach works but has some drawbacks. For one, that
one user’s “touch list” has to be kept up to date. For another,
the compressed files have to be deliberately uncompressed
before they can be used. This can be quite annoying if you're
feeding huge data files to a hungry application and the third
data file turns out to be compressed and chokes the program.

I recently started evaluating a utility called dotZ from
Mount Bonnell Inc., Austin, TX, that provides a compressed
filesystem type for Sun workstations. Most files appear to
compress to well under half their original size and uncom-
press without deliberate effort (i.e., when I use them).
Further, the dotZ file system allows me to compress entire
file systems, directories or individual files and isn't restricted
to text or data files. Executables can be compressed as well,
and they still operate as expected.

As “slee,” I can compress my own files. As “root,” I have
access to anything. Looking at an IslandDraw document
before and after compression, you can see the resultant file is
only about 37% the size of the original shown in Figure 1.

* Can [ choose what I want to compress?

Sure. You can easily specify which files to compress and
those never to be compressed using regular expressions
stored in a startup file (~/.dotZrc). The file systems appear
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[f your database
system doesn't give
you all of this today...

Full object-oriented productivity?

Full relational reliability and flexibility?
ANSI SQL with full object extensions?
Pointer-based navigational performance?
Post-BLOb multimedia data support?

Full mission-critical application support?
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Spatial queries and indexing?

Object support for existing RDBMS data?
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v
v
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v
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v
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Rapid Application Development tools?
€€ /' Full C++ Language Integration?

..its time to talk
to today’s database
technology leader.
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UniSQL, Inc. 9390 Research Blvd., Suite 11-200
Austin, Texas 78759-6544
Telephone (512)343-7297 Ext. 101, Facsimile: (512)343-7383
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B;ﬁra

-rw-r--r-- 1 slee 136682 Sep 14 12:27

After:

-rw-r--r-- 1 slee 50873 Sep 14 12:27
Figure 1

to be mounted twice when dotZ is running, once normally
and again under /dotz (e.g., I have a /dotz/usr and a
/dotz/home). If I look at files in my home as
/dotz/home/slee/whatever, | really don’t notice any
difference; they look as though they are the original size and
work with standard I/O as expected. The alternate view of
my file systems (i.e., without the /dotz prepended) shows

ol files:

YW r--r-— 4 slee 136682 Sep 14 12:27
~IW-I-——T— 2l slee 136623 Sep 14 12:27
—TWXITWXTWX i slee 6138 Sep 14 14:02
homelslee/files:

-Yw-Yr--r-- 1 slee 50873 Sep 14 12:27
-IW-T--T-- 1 slee 50841 Sep 14 12:27
—TWXTWXTWX 1 slee 348 Sep 14 14:02

Figure 2

me the actual file sizes as illustrated in Figure 2.
* How will I know if a file is compressed or not?

The file command identifies the type of the file as a “zark
script.” The header prepended to the compressed file
includes information about the size of the original file and
speeds up the decompression. You can probably recognize
the header and magic number in the partial dump shown in
Figure 3.

If you're working within the /dotz view of the file system,
however, you will rarely need to be aware of whether or not
your files are compressed.

* How do I start the compression?

DotZ compressions are generally run through cron, and
the processing overhead doesn’t appear to be painful. You
can also invoke the compress utility, ftw, whenever you like.

The ftw process looks for .dotzrc files
and then figures out what to compress.

HostForm Individual files can also be compressed
and uncompressed at will with a
command called zark. The command

HostForm

zark -7 filename is like an
uncorpress (the files do not have little
.Z’s, but decompress in place). The zark
-e filename command, on the other hand, sends its output
to standard out, leaving the original file compressed.

o What if I change my mind?

This is always a concern I have when considering a compres-
sion algorithm or any file-archiving utility that may be propri-
etary or simply hard to duplicate; I like to know that if the
company folds, my license expires, or the software stops work-
ing I can still easily recover my files.
The dotZ system supports standard

Hestraem compression tools like the compress

HostForm.bak command and GNU’s zip (gzip),

formlist and allows me to plug in a different
compression package if I have special
requirements.

HostForm * Can it confuse me?

HostF(?m.bak Well, maybe. You might get a little

formlist

flustered if you try to get a man
page and, instead get something like
what is shown in Figure 4.

Obviously, we're trying to feed nrof £ a compressed file!
Getting past such problems, however, is easy. You can change
your MAN_PATH to /opt /usr/man, and everything works as
you'd expect. The manual suggests that you prepend /dotz
to your home in your passwd file, so that you won't have to
be conscious of the status of your files as compressed or not.
* How much of a wizard must I be to set it up?

Oh, the install was dead easy. I didn’t need to configure a
kernel or anything like that. I only had to tar off the
contents of one floppy disk. Then, I added a line to
crontab to make the compression tool, ftw, run twice a
day and added an invocation in rc.local to start
/opt/dotz/bin/dotZ on rebooting.

Setting up the user configuration files is also very straight-
forward. It involves configuring a file called ~/.dotzrc

Figure 3
_boson% file *
 HostForm: executable /opt/dotz/bin/zark script
HostForm.bak: executable /opt/dotz/bin/zark script
0000000 043~ 041 057 157 - 160 164 057 144 157 164 172 057 142 151 156 057
# ! / o o) E / d o i z / b il n /
0000020 172 141 162 153 040 055 146 134 055 163 134 061 063 066 066 070
7 a ¥ k - £ \ = S X 1 3 6 6 8
0000040 062 134 055 157 134 172 143 141 164 012 037 235 220 061 140 340
2 \ = o \ z ¢ a t \n 037 285 220 il 340
0000060 000 001 347 314 234 061 162 322 300 241 143 247 214 034 020 012
\0O 001 347 314 234 1 r 322 300 241 ¢ 247 214034 020 \n
0000100 024 004 204 001 202 110 031 063 123 340 204 031 -123 246 010 036
024 004 204 001 202 H 031 2 S L RAGLLI64 es03 5 246 \b 036
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boson# man zark
Reformatting page. Wait... done
#!/opt/dotz/bin/zark -f-s1222-ocat

Q’'T40M9y£P)SDD41ilqg) Y<. ..2%¥IBRYCGR[Z) cFNQSHCN:
F<iS&2W#>.gf+WObIESESRh) S#F. ... ... D L"%

Figure 4

(shown in Figure 5) with fairly obvious labels delimiting
what I want done with different sets of files. I have to use
the ed regular expression format; that was a bit odd, but not

Figure 5

STARTPRECIOUS
il
/home/slee/datafiles/.*
ENDPRECIOUS
STARTNOCOMPRESS
JElABL*
ENDNOCOMPRESS
STARTCOMPRESS
bin

mail
ENDCOMPRESS

AT8y*r9 JLONIS L

much of a hardship.
» What else does dotZ buy me?

Well, another nice feature of dotZ is its
“precious files” feature. Precious files are
looked after; if you delete one of them, they
will be saved in your .wastebasket direc-
tory, giving you a chance to recover from
mistakes.

o Will it slow my system?

Probably, but not too badly. I made some
comparisons with compressed and uncompressed man pages
and couldn’t measure the difference. If I were to compress all
of OpenWindows, I might notice the slowdown. Tuning
recommendations from the manual include 70f compressing
xnews and xview libraries; this is easily accomplished in your
/ .dotZrc file.

To more fully evaluate performance, I executed a
FORTRAN program, which did a linear inversion, first
normally and second with both the program and data files
compressed. Surprisingly, the timing difference was negligi-
ble, amounting to only a matter of seconds. =o

S. Lee Henry is on the Board of Directors of the Sun User
Group and manages computer and networking services for
the Physics and Astronomy Department at Johns Hopkins
University. Send mail to slee@expert .com.

Reader Feedback

0 help SunExpert serve you better, take a few minutes to close

the feedback loop by circling the appropriate numbers on the

Reader Service card located elsewhere in this magazine. Rate

the following column and feature topics in this issue.

Features:
Stealing Sockets

Terminal vs. Communications Servers

ATM on Trial
Product Review: KnockKnock

Columns:

Ask Mr. Protocol-Putting Them in Their Places
UNIX Basics—Network Protocols
I/Opener—Open Season on Operating Systems

Systems Administration—Compressed File Systems

Interest Level
High .ocvooinii: Medinm ........ccons Low
i 5 O U 1) (s N 172
g SN s . B B 175
Vi (- T o L e 178
P WBY 181
1 I 1 SRR 184
I A 186 oo cens 187
188 oo, 189 oo, 190
. | P L A 193

SUNEXPERT Magazine/November 1993 45



SPARC has won a place
for itself as an embedded
processor. But how
secure is that spoit?




RALPH MERCER

SPARC, the processor that didn’t even exist only a
short time ago, has become a success in embedded
systems. While winning an empire in workstations, it
has also absentmindedly acquired a kingdom in the
world of CPUs that are installed not in a computer, but
rather in other devices—quite literally everything from
printers to cars. SPARC and its variants have scored sig-
nificant design wins in such applications as telecom-

munications, graphics and even industrial control.

by MICHAEL JAY TUCKER, Executive Editor

However, even as SPARC is on the verge of its most
brilliant successes in the embedded systems market, so
too does it face new and unexpected perils. Not only are

there new rivals for the sockets it would fill, but so too

does the processor face a completely unprecedented

threat: For the first time, SPARC must confront a crisis

of confidence.
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The Great Diaper Victory
First the good news. SPARC is doing very well indeed in
embedded systems. “In our latest figures,” says market ana-
lyst Dan Baker, of the research firm Venture Development
Corp., Natick, MA, “we estimated that SPARC stuff repre-

sented about $51.3 million in VME board sales.”

That, he says, is a significant fraction of the entire market
for VME boards, maybe as much as 14%. That’s an astonish-
ingly huge number, but less amazing when you consider the
three leaders in VME boards are Motorola Inc., Force
Computers Inc. and Themis Computer, and Force and
Themis both have SPARC-based products.

In fact, Baker thinks things will actually get better for
SPARC. Currently, the dominant processor in embedded
systems is the Motorola 680X0—"“which had about 75% of
the market in 1991.” But that share will decrease as the
aging 68K line loses more and more sockets. That will leave
room for more SPARCs. “We think that SPARC will grow
in the near term,” he says. “SPARC will taper off to about
16% of the market by 1996, but the market as a whole will
have grown...to about $626 million. That’s up from $274
million in 1991.” So SPARC will have a larger share of a
larger pie.

The reasons for SPARC'’s success are many, and sometimes
surprising. One common explanation has been sheer
power—SPARC:s are just more muscular than CISC
machines. Then, there’s pricing. Traditionally, SPARC has
been more expensive than comparable CISC machines.

But cost is a relative thing. “There are two areas where
SPARC has advantages,” says market analyst Paul Zorfass,
International Data Corp., Framingham, MA. “One is where
higher functionality is needed—telecommunications, for exam-
ple-but the other is where there may be a need for a cheaper
processor that can do more.”

An individual SPARC may be more expensive than an
individual 68K, but it can do more, and that may mean sig-
nificant savings in the design as a whole. That’s particularly
true, he says, given the fact that the
embedded systems industry as a whole
is undergoing a transformation.

tems are increasingly available for the processor. They range
from tiny executives to full-fledged real-time UNIXs, such as
LynxOS from Lynx Real Time Systems Inc. “We've just
completed our port to the microSPARC,” says company
President and Chief Executive Officer Inder Singh. “And
we've already had a lot of interest in it.”

Thus it is that, with these advantages, SPARC is finding a
place in several different applications. “Graphics accelerators,
color laser printers, large photocopiers,” lists Tony
Barbagallo, director of product marketing at real-time OS
vendor Wind River Systems Inc. “Plus, sophisticated com-
puter peripherals, such as big data-storage devices, where
you have to have very intelligent control units.”

In general, analysts group these applications in two cate-
gories: graphics (X terminals, printers and so on) and
telecommunications (switches, routers, bridges, etc.). Some
analysts have argued that SPARC will not have a place in
industrial automation for various architectural reasons. RISC
processors, in general, are supposed to be less deterministic
when they run real-time applications.

However, SPARC product vendors claim to have won sever-
al designs in just such embedded control applications. “At
present,” says Force’s Markowski, “I believe we have SPARCs
in such places as a diaper manufacturing plant and a weaving
factory.”

Sheep in Wolf’s Silicon?

But not everything is sweetness and light. Some critics say
that SPARC’s success is less than meets the eye. The argu-
ment is that, right now, the Motorola 68K line of processors
is the leading line of embedded processors. “It is by far the
dominant processor on the market,” says Stuart Schlitt, vice
president of marketing for the software components group
of Integrated Systems Inc. (ISI), which makes a number of
real-time and embedded systems software products for a
variety of systems. “But I think it is the general perception
that the 68K family is running out of steam.”

“People are bringing out new prod-
ucts,” he says. “And increasingly, prod-
uct differentiation is in software.”

And that, finally, is SPARC’s biggest
advantage—software. No other RISC
processor can offer as much software,
either in the form of applications, sys-
tems software or development tools.
“There is an awful lot of interest in
SPARC right now, and the 7,000-odd
Catalyst applications are a major rea-
son,” says Sue Markowski, product
marketing manger at VME board ven-
dor Force Computers. “And certainly
the development environment has also
been attractive.”

Indeed, it is a measure of SPARC’s

success that real-time operating sys-

48

SPARC proces-
sors, like this
SuperSPARC+
from Texas
Instruments Inc.,
have increasing-
ly won a place
for themselves in
embedded sys-
tems. The
SPARC:s are find-
ing a home par-
ticularly in such
applications as
graphics, tele-
communications
and industrial
automation.
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A Sizable Advantage

Among the variants of SPARC, two have taken leading roles in embedded
systems—microSPARC, a small but complete SPARC processor sold by
Texas Instruments Inc., and SPARClite, from Fujitsu Microelectronics Inc.

SPARClite is a scaled-down version of
the processor specifically designed for
the embedded market. “It is definitely
showing itself as the true embedded
processor of the SPARC family,” says Dr.
John Burns, product marketing manager
for SPARC systems at Fujitsu. “It’s been
more and more successful as time has
gone on.”

microSPARC, meanwhile, is a complete
SPARC processor. It is used in both work-
stations and some embedded applications.
Sun, for example, uses it in its X terminal.

In theory, the two are not supposed to
compete. “SPARClite is aimed at the end
of the market where the microSPARC can’t
get because of cost,” says Burns. What
are the applications in that end of the mar-
ket? “The one everyone thinks of is laser
printers,” he answers. “Another one is net-
working—bridges, routers—where there
isn’t really a need for a full-scale worksta-
tion chip.”

But these are exactly the same markets
that microSPARC partisans also covet. “To
be realistic, | am sure that there are going
to be some attempts to sell microSPARC

o
=
]
m‘
L
LS
#
2
2
¥

easily compete
with low-pri

ed

boards into those markets,” answers
Burns. “But a microSPARC is just not

going to be able to get to the price points required.” He argues that the
embedded market requires very strict cost controls. “With SPARClite, you

can get down to $20 a part.”

The 68K architecture is, in other words, approaching the
end of its useful life. That, in turn, presents an opportunity
for other chips that may be in line to take its place. “It
seems like everyone is in the business of stealing 68K sock-
ets,” says Auro Tripathy, product manager at Microtec
Research Inc., a maker of embedded system software devel-
opment tools.

But, says Tripathy, that’s not necessarily a sign of industry
health. It means that no one is really bringing anything new
to the market. SPARC-and indeed other RISC processors—is
just trying to be everything a 68K is, but a little faster.

And in this race to be the best 68K mimic around, SPARC
has serious rivals—like the 1960, the processor developed by
Intel Corp. expressly for the embedded market. “The Intel
1960 is very strong,” says Tripathy. “In fact, for us, our most
successful products are for the 68K first, then the 1960, and
then the SPARC.”

In addition, there is the PowerPC, the chip set jointly
developed by Apple Computer Inc., IBM and Motorola.

“Force is definitely looking into a PowerPC product,” says
Markowski. Adds ISI’s Schlitt, “If I were a betting man, I'd
say the PowerPC looks strong.” Concludes Lynx’s Singh,
“PowerPC is perceived as having a bit more presence in the
embedded market, because of the Motorola connection.”
For a lot of buyers, he says, PowerPC looks like the logical
successor to the 68K.

Still, Motorola has already marketed one logical successor to
the 68K—the 88000, a RISC processor that Motorola showed
in the middle 1980s. That chip’s relative lack of success does
not bode well for the PowerPC. “Five years ago, I would have
said I was concerned about the 88K,” says Peter von Clemm,
strategic marketing manager for SPARC processors at Sun
Microsystems Computer Corp.’s SPARC Technology
Business Group (STB). “Motorola has this problem. They
have an enormous installed base of 68Ks...you'll probably
have a situation where the sales force at Motorola will be
pushing 68K long after they should be pushing Power.”

Microtec’s Tripathy actually laughs at the mention of
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PowerPC. “The only people in the embedded market who've
picked up the PowerPC are the same people whod commit-
ted to the 88K and the 88110. When those chips went away,
they really had no choice but to go with the PowerPC.”

Phil Campbell, SPARC marketing manager at SPARC ven-
dor Texas Instruments Inc., agrees. “The PowerPC has yet to
ship,” he says, “whereas Texas Instruments alone has shipped
300,000 SPARCs.” That, he says, plus “Motorola’s ‘loyalty’
to the 88K”"-Motorola was accused of sabotaging the 88K’s

marketing in order to protect the 68K-are not good omens

Lynx’s Singh thinks that the X86 will
be in the embedded systems market
even if; or particularly if, Intel itself
doesn’t much care if it’s there or not.
“Intel isn’t that interested in the
embedded market,” he says, “but
they’re getting there anyway.” That’s
partly because of the vast numbers of
processors out there, but also because
“Intel is interested in laptops and
palmtops, and that’s pushing them in
the technical directions they need to
go for embedded systems: low power,
low heat, that sort of thing.”

And, beyond the hardware, there’s
Microsoft Corp., which is said to be
working on derivatives of NT for real-
time embedded applications. “The wild
card in all of this is NT,” says IDC’s
Zorfass. “Or rather, derivatives of it.”

Microsoft has suggested that it is looking for an embedded
role for some version of Windows N'T—particularly in con-
sumer products. It might run on an Intel architecture, or it
might not. Both Digital Equipment Corp.’s Alpha processor
and the MIPS processor, from the MIPS subsidiary of
Silicon Graphics Inc., already support NT and are aggres-
sively targeting the embedded market.

All of that would seem to mean bad news for the SPARC,
one of the few major RISC processor that doesn’t run N'T.
Still, the RISC partisans say they're not worried. They point

for the PowerPC.

Still, the PowerPC draws interest, and
it has the backing of very powerful com-
panies. Even in the unlikely event that it
fails completely, there is another com-
petitor in the wings—the Intel 80X86
architecture.

No one is particularly concerned about
Pentium, which is widely seen as being
too expensive and too difficult to obtain
for the embedded market. “I think
there’s been an awful lot of press about
how Pentium has been available only to
select customers,” says Force’s
Markowski. “People are concerned about
how fast they could get Pentiums.”

But the 286/386 parts are another
story entirely. “We're coming out with
tools for the X806 line,” says Microtec’s
Tripathy. “Intel thinks it will relegate the
X86 to the embedded market—make it a
$5 part or something.”

He believes that, of all the chips on
the market, the X86 stands a real
chance of challenging the 68K.
“Because there is so much software for
it,” he says, “and because the price will
be so competitive.”
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How Embedded Is Embedded?

How about a computer that is embedded...in another computer?

That’s what Opus Systems Inc. says it sells. The company makes a
SPARC-based system that goes on an AT board. Its customers, mostly
OEMSs, then install the boards in their PCs. “We believe this fits the embed-
ded classifications,” says John Chun, the company’s vice president of mar-
keting, “because the customer isn’t buying the board to get a workstation.
They want an application engine.”

In other words, the end users don’t need access to UNIX, nor even any-
thing like the full environment provided by SPARC. What they need is
access to one specific application or facility that is not available on DOS or
Windows. “The OEMs are happy to put a SPARC card in the device, so long
as they don’t have to tell the user about it,” explains company President
Craig Foney. “It's embedded UNIX, masked from the end user.”

Opus has been in the business of providing 32-bit coprocessors to PCs for
years. It has, in fact, offered product based on almost all the major micro-
processors, including the Clipper and the Motorola 88000. But now PCs
sport their own 32-bit processors and, with NT, will shortly have their own
multitasking operating systems.

This, however, doesn’t concern Opus over much. “NT actually increased
the demand for our boards,” says Foney. “People built their products
assuming that they could get NT by now. But, they can’t.” So, the develop-
ers turned to SPARC and UNIX instead. “NT, which should have been our
death, has been a market opportunity for us,” says Foney.
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out that NT, even as a computer operating system, is only
now beginning to ship, and no one has seen a real-time ver-
sion. “I guess, this week, I'm more worried about peace in
the Middle East,” says ISI’s Schlitt. “Windows NT is some-
thing to keep an eye on, but I suspect that the embedded
market is too small for Microsoft.”

The Vision Thing

But embedded SPARC has another problem: Its staunchest
partisans are beginning to worry about its openness, and
about Sun’s commitment to the embedded market.

“There has been discussion of Sun selling chips,” says
Force’s Markowski. “We're hoping that new Sun announce-
ments don't eclipse our ability to get chips on the open mar-
ket.” Specifically, she says, she is concerned that Sun will
play favorites, much as Intel was accused of doing. The con-
cern is that only privileged customers will get unlimited
access to SPARCs, while the rest will stand in line and wait
for the leftovers.

“I believe that could happen,” says Markowski. “I think
they [Sun] will be smart enough not to let it, but it could.”

Baker, “is that OEMs are gradually realizing that they can
buy off-the-shelf parts.”

Rather than buy individual processors, they are buying off-
the-shelf boards. Rather than write their own software, they
are buying real-time OSs and even, increasingly, applica-
tions. “The applications are getting much more complex,”
explains ISI’s Schlitt. “People are being driven to packaged
solutions. There isn’t much of an alternative.”

All of which gives SPARC an edge, since SPARC already
has an industry built up around it. “SPARC, and Sun, are
better positioned than some,” says IDC’s Zorfass,
“because so much development is already done on Sun
workstations.”

And that, he says, could be important for the company.
However, Zorfass believes that in the near term, Intel-based
systems will not only deny Sun its long-held aspiration to be
a PC replacment, but they will also challenge the worksta-
tion in the engineering and technical markets. “Sun, to be
successful, needs to be a great deal more aggressive in this
market,” he says, “because they’re about to get clobbered on

the desktop.” =o

SPARC partisans say that it won't. “I am sensi-
tive to these perceptions,” says STB’s von Clemm.
“But they are rotally against the grain of what
STB is meant to do.” He says that Sun, and STB,
would never restrict the availability of the chip.

He does note, though, that Sun doesn’t rule out
the possibility that it might itself sell SPARC:s.
“We haven't announced anything along those
lines,” he says. “But, STB’s charter is to promote
SPARC, and we're looking at different ways of
doing that.

That worries Markowski. “I just want them to
understand,” she cautions Sun, “that they must
keep it open.”

And beyond even this, beyond the fundamental
question of whether SPARC will remain an open
technology, there is the Vision Thing. Is the
processor being marketed in the embedded mar-
ket with a coherent strategy?

Microtec’s Tripathy doesn't think so. “I should
champion SPARC, but I think they [the proces-
sor’s partisans] lack some kind of vision on their
position. They should position themselves and go
after specific segments. For instance, in Japan,
they’ve gone after the gaming market.”

But instead, he says, SPARC has been sold as
just another 68K replacement. “Everyone is just
looking for some way to differentiate them-
selves,” he says.

Clash by Night?

Still, even if SPARC lacks vision entirely, it has
considerable advantages as it flails about in the
dark. For one thing, the entire embedded systems
industry is undergoing a rapid evolution-an evo-
lution that could force them to SPARC. “What is

driving this market,” says Venture Development’s
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minal vs. Communicatio

Which one best serves your needs?

hat’s the difference

between a terminal

server and a commu-
nications server? Most people,
even “official sources,” either
don’t know or don’t agree. A
recent search through three dic-
tionaries of computer terms
revealed five different defini-
tions. But this disagreement is
understandable in an industry
whose lexicon is as inconsistent

as the New England weather.

by JACK

Terminal servers and commu-
nications servers are too often
mistakenly cast in the same role
due to their similar appearance
(a box packing an array of seri-
al ports) and basic functionality
(networked serial ports). Yet
beyond these similarities, the
differences between the two
devices have widened signifi-
cantly in the past two years,
both technologically and in the

way they are used.

O NEIL
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Terminal Server Defined

The classic definition of a terminal
server is a device used to multiplex
ASCII terminals onto a LAN cable or
host computer. However, users soon
learned that terminal servers could be
used to connect not only terminals,
but also a variety of asynchronous
devices, including printers and
modems.

Terminal servers eliminate the diffi-
culty and expense of hard-wiring
these devices directly to a host com-
puter by packaging multiple serial
ports in a single intelligent box,
rather than through point-to-point
connections. This is a significant
benefit for manufacturers of multi-
user systems because it allows them
to reduce machine size and wiring
complexity. OEMs can “clean up” the
back panel of their machines and
support a larger base of users with
fewer bus slots.

Although they are considered com-
modity products today, with a relative-
ly simple architecture, terminal servers
have become indispensable network
building blocks for companies needing
lower cost network connectivity of
peripherals. The technology offers the
flexibility of locating these devices any-
where they are needed, making it easi-
er to relocate people and equipment
on a network.

COMMUNICATIONS

Terminal server architectures typical-
ly include a processor, firmware and
sufficient RAM to support 8, 16, 32
or 64 RS-232 serial ports.

LAT to Telnet

There are two (virtual) terminal pro-
tocols for terminal-to-host connectivi-
ty in Ethernet networks. Local Area
Transport, or LAT, is the Digital
Equipment Corp.-developed protocol
used primarily in DECnet environ-
ments for VAX/VMS connectivity.
Telnet is the terminal protocol of
choice among UNIX users for their
TCP/IP networks.

While the two protocols are quite
different, they can (and often do)
peacefully coexist in a heterogeneous
network. Consequently, many termi-
nal server vendors now support both
protocols, enabling terminals physical-
ly connected to a single server to estab-
lish sessions with any VAX and UNIX
host to which they have access privi-
leges.

A good terminal server will let users
establish multiple, simultaneous ses-
sions to one or more hosts, using a
user-defined hot-key sequence to tog-
gle between sessions. Individual jobs
from these sessions can run in the
background, allowing messages and
notifications such as email to be dis-
played on the terminal while working
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= ==
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in another session.

While today’s terminal servers often
support both major terminal proto-
cols—LAT and Telnet—some communi-
cations servers offer additional proto-
col translation capabilities. Protocol
translation is beneficial in mixed VAX
and UNIX environments because LAT
sessions cannot be routed across a
WAN, and LAT performs poorly even
when bridged on a WAN. To address
this problem, some communications
servers provide a Telnet-to-LAT gate-
way that enables VAX users to access
remote LAT hosts by translating and
using Telnet on the WAN. The gate-
ways provide the necessary translation
between LAT and Telnet protocols as
they enter and exit the VAX.

Modem Management
Where the line begins to blur

between terminal and communica-
tions servers is in the area of modem
sharing. For example, both high-end
terminal servers and communications
servers are ideal for managing modem
pools. By pooling together multiple
modems with a single server, it is far
easier for network administrators to
manage, configure and troubleshoot
modems than if they were connected
to individual computers.

With a terminal or communications
server, administrators can create
rotaries—sets of serial ports assigned to
a name—for their modem pools. As
users try to access the modem, rotaries
automatically connect users on a first-
come-first-served basis, or hold them
in a queue until the resource becomes
available. Since administrators can
define multiple rotaries for a server,

Terminal servers
can be used to
connect not only
terminals but also a
variety of asynchro-
nous devices,
including printers

and modemes.

53



HANNA DYER

users on large networks can access a
virtually unlimited number of
modems by automatically scanning
multiple communications servers until
an available device is located. The
modem pool gives the connected user
its full attention as long as the call
lasts.

In UNIX environments, modem
pools solve UNIX’s inherent weakness
in communications. For example,
UNIX hosts have poor auto-baud
capabilities, whereas good auto-baud
algorithms are taken for granted with
servers.

Modem pooling also has economic
benefits. While the savings may not
seem significant when considering the
plunging cost of both low- and high-
speed modems, it becomes apparent
when you factor in the cost of multiple
telephone lines, which can cost $70 to
$100 per line per month.

When a terminal or communications
server is dedicated primarily to this
kind of dial-out communications, ven-
dors sometimes refer to it as a modem
server.

Advanced Routing

Another gray area spanning both
types of devices is in advanced routing
over multiple LANs or across WANSs.

COMMUNICATIONS

Where LANs connected by routers or
gateways require routing services to
reach hosts on distant networks, termi-
nal and communications servers can
use either static or fixed-route entries.

The devices can also implement
dynamic routing, in which the servers
use messages received from a LAN to
learn various routes available. The
servers “listen” for dynamic routing
updates provided by a routing daemon
that uses Routing Information
Protocol (RIP) messages to create a
routing table. Administrators can also
establish hard-wired routes, which
essentially define a specific route for
LAN traffic coming from the commu-
nications server.

The Communications
Server Difference

Perhaps the simplest way to draw
the line between terminal and com-
munications servers is to say that the
latter provide all the capabilities of
terminal servers...and a lot more.
Communications servers look like a
terminal server from a hardware per-
spective but offer more advanced
communications, internetworking
and security features.

While these features vary widely
from vendor to vendor, a good high-
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end communications server can

* enable true remote access (not just
terminal emulation) from PCs, lap-
tops, workstations, X terminals;

* enable remote system management;

* provide an additional security peri-
meter at the network over and above
that offered by individual hosts;

¢ and function as a router for small,
remote subnetworks.

By contrast, users cannot avail them-
selves of these features with a lower-
end terminal server.

As the name implies, communica-
tions servers are best distinguished
from terminal servers by their
advanced communications capabilities.
While both devices support modem
sharing for multiple users, communi-
cations servers go a step further by
enabling sophisticated dial-in/dial-out
applications through advanced soft-
ware and hardware configurations.
Essentially, where terminal servers pro-
vide a basic serial connection to a
shared modem, communications
servers provide an application plat-
form.

Remote Access

Take, for example, one of the fastest
growing segments of the networking
industry: remote network access.
Mobile workers, remote branch office
staff, travelers and so on are increasing-
ly demanding greater access to their
corporate networks. Forrester Research
Inc., a market researcher in
Cambridge, MA, estimates that several
million Fortune 1,000 employees are
disenfranchised from their networks,
and there is mounting pressure for
companies to serve these users.

Communications
servers provide
modem manage-
ment, advanced
routing, remote
access and other

capabilities.
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Communications servers transcend
terminal servers in this market seg-
ment by providing more than just a
simple modem connection to a host.
Called access servers by some vendors,
these devices significantly improve and
simplify network access through a dial-
up connection by providing dynamic
addressing. When users dial into the
network through the communications
server, specialized firmware authenti-
cates the user and dynamically assigns
the user’s Internet Protocol (IP)
address to the port.

Dynamic addressing enables users to
use all the network resources to which
they have been assigned rights. From
the network’s perspective, the user
looks as if he or she were logging into
the LAN from a local workstation.
Users can retrieve applications from a
host or file server, check email, transfer
files, print on the LAN, send faxes via
a fax server and perform just about any
other normal network activity. It is
also an ideal solution for running
remote client/server database applica-
tions; that is, where the amount of
data traversing the lines does not
require a router or dedicated T'1 line.

In comparison, terminal servers limit
remote access to a dumb terminal par-
adigm.

Using a terminal emulation program
with a communications server allows a
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workstation to log into a host as a ter-
minal, providing the same connectivity
as a terminal server. Some communica-
tions servers enhance this basic terminal
session by providing binary file transfer
protocols, such as ZMODEM, for
sending files between the two systems.

But communications servers can also
enhance remote communication ses-
sions through enabling technologies
such as the Serial Line Internet Protocol
(SLIP) or the Point-to-Point Protocol
(PPP). When a PC runs SLIP, which
allows the use of IP over a serial line, it
behaves as a host on the Ethernet. Users
can issue commands to connect to any
host to which they have rights. And
using Telnet, they can transfer files back
and forth, transparently switching to
and from binary mode.

SLIP provides additional advantages.
For instance, a PC using PC-NFS or
some other remote networking soft-
ware can access files on an IBM Corp.
RISC System/6000, Sun Microsystems
Inc. workstation or some UNIX sys-
tems acting as a file server. SLIP com-
bined with the advanced remote access
features of a communications server

enables remote PC users to access the
network and a local host through a
modem pool.

PPP is a newer protocol that
improves SLIP by adding header com-
pression, support for other network-
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layer protocols and other features.
Many communications server vendors
now support, or have announced plans
to support, PPP in their products.

These same SLIP or PPP benefits
extend to X terminal users. The X
Window System terminal market is
just beginning to accelerate, so the
ability to enable workers to set up low-
cost X terminals remotely, with full
windowing and graphical capabilities,
in their home or branch offices, is
another important application that
distinguishes communications servers
from terminal servers.

Network Management

Communications servers are also dis-
tinguished by their more robust net-
work management capabilities. The
devices often provide their own host-
based management tools, which enable
administrators to manage hundreds of
communications servers remotely from
a single workstation, if needed.

With some high-end communica-
tions servers, users can duplicate
almost any function they can perform
with a line monitor or breakout box.
For example, they can tap into ports;
force control signals from low to high,
or vice versa; find out who is connect-
ed and if that user is active; send warn-
ing broadcasts to ports; and send test
messages to users.

Using the remote access capability of
a communications server, administra-
tors can perform system administra-
tion functions from home or other
locations by using Telnet to access the
console parts. In addition, by connect-
ing a server port to a debug port, pro-
grammers can work on hardware pro-
totypes from remote locations.

These features make communica-
tions servers ideal for setting up low-
cost network connectivity in remote
office sites as well. Through SLIP or
PPP, administrators can boot the
remote servers when needed, run diag-
nostics and perform any network man-
agement feature included in the
device. Essentially, the communica-
tions server does double duty and
functions as a very inexpensive router
for the remote site.

Some communications servers are
capable of self-booting and standalone



operation, which offer advantages in
remote sites. Unlike conventional ter-
minal servers, the devices are no longer
dependent upon a specific host from
which to boot or configure. Since they
can operate independently, high-avail-
ability Ethernet access can be provid-
ed, even if a host system or other net-
working device malfunctions. It also
allows administrators to shut down
computers for security or maintenance
reasons without affecting network
access. These capabilities are especially
important for remote sites where
employees may not have the technical
skills to deal with communications
server problems.

In UNIX environments, communi-
cations servers usually support the
Simple Network Management
Protocol (SNMP) standard for net-
work management. Some UNIX-based
communications servers include their
own Management Information Base
(MIB), a built-in database of network
management information that enables
the device to be managed by a man-
agement station. This enables adminis-
trators to manage and monitor the
communications server’s ports from
within another SNMP-compliant
management package.

Security

When companies are only connect-
ing terminals to a host via a terminal
server, security isn't much of an
issue—the host computer is usually well
equipped to handle any potential
problem. Add modems and remote
users to the picture, and the security
issue becomes paramount.

Many communications servers now
come packaged with a variety of fea-
tures that extend a security perimeter
to the network. For example, some
communications servers can force user
validation before accessing the net-
work, and they can restrict access to
specific ports, hosts and/or networks.
More advanced communications
servers even maintain audit trails that
show who dialed in, what machines
were used, and for how long. Security
software offered by some communica-
tions servers can be integrated with
other security systems for a network-
wide policy.

COMMUNICATIONS

Communications servers also offer
better physical security. Because
modems connected directly to a host
or workstation tend to be scattered
throughout a facility, communications
servers help administrators keep them
physically secure in one central loca-
tion by setting up modem pools.
When modems are connected directly
to hosts on workstations, security is
only as good as the least secure host on
workstations. UNIX is more secure
than people think, but improper sys-
tems administration can easily cripple

UNIX defenses.

Summary

Terminal servers provide the most
cost-effective way to add users to a
network—if that’s all you need. They
offer a better wiring scheme, enabling
terminal connections to be located
anywhere they are needed on the net-
work, instead of wiring terminals to
the back of a host.

But sometimes terminal connections
are not enough. Technology has
evolved significantly in recent years,

enabling more advanced types of
devices to be introduced. This is
important for several reasons.
Companies need a single solution to
support many types of devices, from
PCs and X terminals to modems,
printers and hosts. Networks are grow-
ing larger, requiring better manage-
ment capabilities. More workers are
disenfranchised from their networks
and are demanding greater remote
access. In turn, support for remote
users requires defending the network
from security breaches. And networks
are becoming more segmented, requir-
ing companies to find lower-cost ways
to route data across the network with-
out investing in expensive routers,
bridges and gateways.
Communications servers are the
next-generation devices designed to
meet these ever-evolving, ever-chang-
ing network connectivity needs. =o

Jack O’Neil is vice president of mar-
keting at Xylogics Inc. in Burlington,

MA.

Don't Miss This Opportunity!
Double Your Disk Space

for Only $149.00

We invite you to try PowerDrive, the

software product that SunWorld called

"very cool, fast, saves lots of disk
space, and is intelligently priced."
PowerDrive transparently increases

the file storage capacity of your SPARC

workstation or server.

Installed in minutes, PowerDrive is
simple to use and offers unmatched
performance and flexibility. You can
specify the files and directories you
want compressed ... compress files
based on access time ... leave
frequently used files uncompressed.

PowerDrive runs on SunOS 4.1.x and
Solaris 2.2. Don't let your drive run on

empty one more day!

Revolution

Technologies, Inc.

13 Westfield Road
Natick, MA 01760

Unleash the space
inside your drive!

™

»» PowerDrive
" One of the best

applications we 've

’

yet seen for Sparc.'

Dave Taylor, SunWorld
May 1993

CALL (508) 650-1490

FAX (508) 655-8860
revtek @world.std.com

Average compression ratio of 2:1
MasterCard and VISA accepted.

Circle No. 27 on Inquiry Card

SUNEXPERT Magazine/November 1993

57



JOHN W. KELLEY JR./FLAGS COURTESY OF NEW ENGLAND FLAG & BANNER

58

NETWORKING

by MARSHA W. JOHNSTON

much smaller installed base of

desktop-to-backbone FDDI

connections and a widespread
penchant for adopting new technolo-
gy only when the business case has
been carefully made could make
Europe fertile territory for the growth
of newer, rival technologies such as
ATM and 100-Mb/s Ethernet.

In the meantime, 18 of Europe’s pub-
lic telecommunications operators are
pushing the Asynchronous Transfer
Mode (ATM) issue by instituting the
largest trial to date of the ATM inter-

national standards guideline.
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Users in
Europe adopt
a wait-and-
see attitude
toward high-
speed
networking
schemes.
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do just that. Imagine being able to
copy and paste text and graphics
between these environments on your
PC screen. Or, with our X develop-
ment tools, you can port or develop X
applications right on your PC.

For performance, maturity and
compatibility, nothing beats
Hummingbird. And for good reason.
For the second year running we are

2900 John Street, Markham, Ontario, Canada L3R 5G3
Telephone: (905) 470-1203 Fax: (905) 470-1207

e-mail: sales@hcl.com

HUMMINGBIRD
COMMUNICATIONS LTD.

the world leader in PC X server sales,*

and we continually lead the way with
innovative features, many of which
have become industry standards.

So, if you are looking to expand
your computing horizons, look to
Hummingbird. Many Fortune 500
companies already have. Our prod-
ucts are sold and supported in 40
countries.

In Europe:
37 rue de Vermont, 1202 Geneva Switzerland
Telephone: 41 (22) 733 18 58 Fax: 41 (22) 733 64 03

The Hummingbird family of PC X
servers includes:

eXceed/W for MS-Windows
eXceed/NT for Windows NT
eXceed/OS2 for IBM OS/2
eXceed/DOS for DOS

eXceed/Xpress for serial connection.

Other Hummingbird Products:
eXceed/NT-XDK X development
toolkit for PC’s with NT
eXceed/W-MDK OSF/Motif toolkit
for MS-Windows

eXtend Host-based PC to UNIX file

management system.

Contact us for more information,
or for the Hummingbird reseller
nearest you.

* Sources - International Data Corporation, Jan. 1993. The X Business Group, Jan. 1993. All trademarks and registered trademarks are the property of their respective companies.
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Since most users in Europe are still
putting Fiber Distributed Data
Interface (FDDI) onto their backbone
networks to expand the bandwidth,
the follow-on step of using the tech-
nology for backbone-to-desktop links
has so far been taken by only a hand-
ful. Dataquest Europe esti-
mates that the population
of PC-to-FDDI links in all
of Europe in 1992 was a A
meager 2,000 to 2,500.

In contrast, Dataquest
says, the number of users
putting FDDI on backbone
networks has increased dra-
matically since 1991. Says David
Taylor, industry analyst, “Cisco
[Systems Inc.], for example, tripled its
business in Europe in 1992 with AGS
Plus, which was its platform at the time
for FDDI connections. 3Com [Corp.],
Wellfleet [Communications Inc.] and
others have all seen increases in their
FDDI backbone business as well.”

The question then becomes which
desktop link user organizations will

Node Location:

NETWORKING

choose when the use of high-band-
width networks fosters a need for yet
more bandwidth for PC or worksta-
tion applications.

With the increased use of FDDI on
the backbone, the number of PC-to-
FDDI connections will undoubtedly

t least for wide-area networking,
Europe’s public telecom operators
seem intent on leading the world

with ATM technology.

continue to multiply, if only as an inter-
im solution. “PC connections to FDDI
will start to appear progressively in
work groups,” says Dataquest’s Taylor.
“If people have adopted FDDI in the
backbone, it’s because it’s a technology
they’re comfortable with, so connecting
PCs into it will be no big deal.”
Without disputing that such connec-
tions will spread, Cees van der Stoep,
operations manager, southern Europe,

Prospective Sites of International Cross Connects
(Minimum 34-Mb/s network for ATM MoU Members)

Madrid
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for SynOptics Communications Europe
B.V., in Woerden, the Netherlands, says
users are not necessarily jumping imme-
diately to FDDI to increase the size of
their desktop connections. “Customers
see FDDI, but they also see new tech-
nologies and ask us whether it’s the
right solution,” he said.
Southern Europe, which is
typically slower to adopt tech-
nology than the north, is a case
in point. “We see a slow trend
toward FDDI in the south, but
with the new technologies
emerging, they are waiting a
bit. Spain, for example, is an
IBM [Corp.]-dominated environment,
so there are no real requirements for
increased bandwidth on the backbone
network,” van der Stoep says. “One
thing I've found is that the south tends
to skip technologies and go to the state
of the art. In Portugal, for example,
they insist on the latest in network
management capabilities.”

South versus North

Where some of the wait-and-see atti-
tude in Europe’s sunnier environs may
be due to a lack of demand for bigger
pipes at the server, even those few
users in northern Europe who see the
need are asking which desktop connec-
tion to use.

In countries like Belgium, the
Netherlands and Switzerland, a few
users are starting to segment 10-Mb/s
Ethernet, which tends to create bottle-
necks at the server, van der Stoep says.
“These are mostly users with powerful
client/server computers, Sun [Micro-
systems Inc.] workstations and Banyan
[Systems Inc.] networks, who are seeing
the need for bigger pipes and asking,
‘Do I need FDDI or ATM?”” he says.

Van der Stoep says SynOprtics tells
users to design FDDI networks in a
star topology, which will allow them to
migrate to an ATM network by replac-
ing the center hubs with ATM tech-
nology.

At least for wide-area networking,
Europe’s public telecom operators
(PTOs) seem intent on leading the
world with ATM technology. In July,
ATC Finland and the Austrian
telecommunications authority signed
the “protocol agreement” for the estab-
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lishment of a pan-European ATM
Pilot, which aims to check internation-
al ATM standards from the European
telecommunications Standards
Institute (ETSI) and International
Telecommunication Union-
Telecommunications Standardization
Sector (ITU-TSS) Standardization. It
will also check proposed specifications
from Eurescom, a parallel organization
set up by Europe’s telecom operators.

The pilot organization, which was set
up last November by France Telecom,
British Telecom, Deutsche Bundespost
Telekom, la Societa Finanziaria Tele-
fonica p.a./Iritel (Italy) and Telefonica
(Spain), comprises also Belgacom
(Belgium), Telefones de Lisbos e Porto
(Portugal), Telia AB (Sweden),
Norwegian Telecom, Swiss PTT
Telecom, PTT Telecom Nederland
(Netherlands), Telecom Finland,
Telecom Portugal, Tele Danmark and
Telecom Eireann (Ireland).

With 18 operator-participants, “the
European ATM Pilot is the first time
to test the CCITT ATM recommen-
dations at this level,” says Pierre
Adam, manager of the ATM pilot
technical group at France’s Centre

National des Etudes de Telecommun-
ications (CNET) in Lannion. Adam is
a member of the ITU-TSS’ Com-
mission 13, which handles the ATM
guide recommendations.

“In Japan, NTT is experimenting
with a certain number of manufactur-
ers, and there are some trials in the
United States. Bell South in particular
is very active. But the European pro-
ject is the first configuration involving
so many operators,” he says.

The pilot aims to validate the techni-
cal and standards issues involved in the
support of benchmark services interna-
tionally. Those services have been iden-
tified as FMBA/Frame Relay, CBDS/
SMDS and CBR Circuit Emulation.

“At a European level, we're going to
define specific elements from the ATM
pilot of how the [ITU-TSS] guide rec-
ommendations work. We hope there
won't be any problems, but if a partic-
ular recommendation does not work
properly, we will propose adding
amendments to it,” Adam said. The
ITU-TSS recommendations cover
essentially the aspects of how to make
equipment from different operators
interoperate.
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EDT Interface Cards
... the Intelligent Choice

SIIW

* 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
imconronarso FAX (503) 690-1243
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/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

performance. |

Call
408/727-5497
or fax
408/727-5496 _
today for i S

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.
3080 Oakmead Village Drive
Santa Clara, CA 95051
408/727-5497
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For the European ATM pilot, opera-
tor-participants will set up the follow-
ing network architecture:

* A ring transmission infrastructure,
based on bidirectional PDH 34-Mb/s
links.

* Additional nodes and links, such as
PDH 140 Mb/s or SDH 155 Mb/s,
which may be added to increase the
capability, capacity, number of nodes
and number of operators.

After initial interoperability tests
through June 1994 (see timetable
chart), the participants expect to eval-
uate the experiment, probably bring-
ing in pilot users. According to the
pilot plan, users will be selected by
each operator, subject to consultation
with all of the participants.

A document outlining the ATM
pilot emphasizes that the use of the
pilot network “is intended only to sup-
port an evaluation of ATM technology
and its ability to support benchmark
services and not to provide high-band-
width transmission on a permanent
basis. It does not correspond to a com-
mercial service.”

Adam adds that none of the opera-
tors has made a decision to market

ATM network capacity. “The objective

Communication Vendors

Mentioned in this Article

Cisco Systems Inc.
1525 O’Brien Drive
P.0. Box 3075

Menlo Park, CA 94026
Circle 141

SynOptics Communications Inc.
4401 Great American Pkwy.

P.0. Box 58185

Santa Clara, CA 95052

Circle 142

3Com Corp.

5400 Bayfront Plaza
P.0. Box 58145

Santa Clara, CA 95052
Circle 143

Wellfleet Communications Inc.
8 Federal Drive

Billerica, MA 01821
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of the pilot is to provide all of the ele-
ments to the marketing people at the

PTOs, which will enable them to

make a decision,” he said.

ATM End-to-End?

Although Dataquest’s Taylor
applauds the European telecommuni-
cations authorities’ cooperative effort
on wide-area ATM, he notes that it
does not address the issue of ATM to
the desktop. “ATM is a product not
only for the wide area environment,
but for the local area, allowing you to
connect up end-to-end. The
[European] ATM Pilot is public and
part of the wide-area scenario, but it’s
only in the trial phase, which will
probably last two years,” he said.

“Unless you're running ATM end-to-
end, you won't get the full benefits,
but you will not get ATM end-to-end
connections in all of the cities in
Europe until well into the next
decade,” Taylor asserts.

The growth in ATM truly depends
on the support it receives from the
LAN supplier community, he adds.
“Depending on which way the LAN
community swings could influence the
success or failure of ATM. It’s fickle,
too. Two years ago it was FDDI/
CDDI, then came ATM as the flavor
of the month, and now everybody’s
jumping on the 100-Mb/s Ethernet
bandwagon,” he said.

While the ATM applications that
will spur the diffusion of that technol-
ogy are being developed, it is entirely
possible that LAN suppliers will move
into the breach with 100-Mb/s
Ethernet, Taylor argues. “If we have a
common standard for 100-Mb/s
Ethernet, it will become the common
Ethernet product,” he said.

CNET’s Adam agrees that ATM
must have applications that users
appreciate in order to achieve market
success. In the end, he said, “it will be
up to the market to decide. Today,
there is a niche for FDDI and a niche
for Ethernet and it is for ATM to find
its own place in the market. 'm opti-
mistic that it will.” eo

Marsha W. Johnston is a free-lance
writer based in Paris.
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PRODUCT REVIEW

KnockKnock

by S. LEE HENRY

his month SunExpert takes a look at a handy, low-cost network

monitoring and troubleshooting package.

Knock Knock. Who's there? Ned.
Ned who? Ned Work monitoring for
the rest of us. For administrators and
support staff who haven’t made the
plunge into SNMP-based network

management because of the expense or

because of the setup required,
KnockKnock is going to knock your
socks off. For a reasonable price of
about $500, KnockKnock facilitates
monitoring all kinds of network statis-
tics. After covering some of the more
obvious features of this little tool, T’ll
tell you how it helped me pinpoint a
fairly serious network problem.

In its most basic application,
KnockKnock monitors a collection of
hosts. With a resizable window and
zoom in/out features, you can easily
adjust the view window to accommo-
date hundreds of hosts (each repre-
sented as an icon), sacrificing only the
legibility of your host names if you get
too carried away. You will usually
select a smaller group of hosts using
the tool’s host selection form. All of
my hosts were automatically included
in the host list, and I was delighted

that I could pick and choose a number

of them before moving them to the
selected list with a couple of button
clicks. KnockKnock also let me save
groups of selected hosts for later use. 1
created one host group (i.e., a “node
file”) containing all of my terminal
servers and several others for hosts
associated with specific projects.

64

KnockKnock uses four different col-
ors to indicate how hosts are respond-
ing. These include: Unaccessible (this
probably should have been “inaccessi-
ble,” but who ever said software devel-
opers can spell?), No Data Loss, Partial
Data Loss and 100% Data Loss. The
“Unaccessible” state is your old net-
work unreachable condition. The other
loss states are obvious. Though I didn’t
really like the rather garish traffic-signal
green, yellow and red used for the loss
categories, | had to admit that the col-

profuse

gauss
Logging is ON
Sort is ON

Unaccessible &

Partial Data Loss
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comet

ors made sense. I also thought it was
nice the way the tool, when closed to
an icon, began to blink in red or green
to indicate the latest state change for
hosts I was monitoring.

Logging Changes

One extremely valuable feature of
KnockKnock is its logging ability. All
state changes involving monitored
hosts can be saved in a log file. So,
when a host goes from being partially
to completely accessible, you'll see a
line noting its change from yellow to
green. In addition, the most recent
state change can be pulled off the
Connectivity menu, whether you're

taranis basil

jhufos crab rayleig>

rocket




logging or not. If you see a red icon on
your display, you can quickly deter-
mine when it became that way.

Using the log file, you can review a
long period of monitored activity
using time and node information. If all
of your monitored hosts change from
green to yellow at about the same
time, you can assume that at that par-
ticular time, your network became
very busy. And, since the log file is in
(yes, thank you!) simple ASCII, you
can easily grep out data for a specific
host or time period. Of course, you
don’t have to use grep (or any other
UNIX command for that matter).
KnockKnock’s built-in queries and eas-
ily navigable menus provide easy access
to most anything you'd want to do.
Under the Connectivity menu, you'll
find a lot of useful options. There are
choices for telnet, ftp and rlogin.
Each of these opens a window and
starts up the appropriate connection.
There is also a submenu of user-
defined commands. This menu con-
tains a sampling of commands like

“Disk/User Usage,” which shows you

PRODUCT REVIEW

the file system statistics (using df) and
users (using w), and TopTen, which
shows you the 10 most active processes
(a ps piped to a head command). You
can build such commands yourself,
you ask? Ah, yes. That’s the beauty of
it. Building your own shell scripts and
adding them to this menu is a piece of
cake. You can add your favorite queries
for your personal convenience or pre-
pare a set of scripts to allow someone
less wizardly than yourself to monitor
your network when you're too busy.

Performance

With my poll rate set for every second
and monitoring 30 hosts, I could see a
slight rise in network saturation
amounting to maybe 2% or 3% of
available bandwidth. The ICMP echo
reply packet is small, after all, and
KnockKnock pings one host at a time.
When I reduced the poll rate to 30 sec-
onds, I could no longer pick the addi-
tional traffic from the background.
KnockKnock allows you to poll as
infrequently as once an hour or as often
as every 25 milliseconds (for a single

Company
Tantara Technologies Inc.

Address
26 W. Dry Creek Circle, #195
Littleton, CO 80120

Phone (303) 347-2957
Price $500

Best Feature
Extremely easy to use.

Worst Feature
Beyond host connectivity,
monitoring requires you to take
deliberate action.
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host). What works best for you depends
on how critical the resources you are
monitoring are as well as how many
systems you're monitoring at a time.

Installation

Installing KnockKnock was a breeze.
There was nothing to configure.
Starting the tool and monitoring a col-
lection of hosts was as casy as selecting

—

parts needs.
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inventory, technical skills and experience to
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2 |

Sun Depot Repair & Parts
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and sell Sun parts at competitive prices. Our spares are available when you
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CONTRACT MAINTENANCE -«
508-562-2495
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PRODUCT REVIEW

the hosts to monitor from a list. It

(the handy-dandy ICMP echo reply
only took me a couple of minutes to request) and the remote shell com-
add a command to fetch the hostid

from the remote machine and display

mand, rsh, to do its work. To get a
response from rsh, the monitored sys-
it in a small shell tool using a nice fat tems need to trust the monitoring
host. Otherwise, you'll get a lot of
« i g

Permission denied” windows rather

than a lot of answers when you use the

font. More complicated scripts will
take whatever time is required to build
the shell commands.

Underneath, KnockKnock uses ping connectivity and user-defined com-

To GET YOUR OBJECTS
TALKING TO YOUR
DATABASE, FIRST TALK
TO PERSISTENCE.

You may have noticed that objects and relational databases are not exactly
on close speaking terms, and that integrating them can be both painful and
time consuming. But before you become an expert on database and C++
internals, talk to Persistence. Persistence bridges the gap between object
applications and relational data, giving you object oriented access to your
relational data.

Ease of Use

Transparency
Persistence generates
interfaces between
your application
objects and your
relational database.
Each object “knows”
how to talk to the
relational database.

Productivity

AT&T, Andersen
Consulting, Cincinnati
Bell, Ford Motors and
Sterling software are
already using
Persistence to reduce
their development
time by over 30%.

Spend 20 minutes
with Persistence and
generate 2,000 lines of
C++ code you didn’t
have to write. Spend
two hours and build
an entire application.
Try it and see!

For a free evaluation of Persistence, call (415) 341-1280.
Persistence runs on the Sun and HP platforms, works with any cfront
2.1 or 3.0 compatible compiler, and supports the Oracle, Sybase and
Ingres databases.

4153417733
Fax 415 341 8432
info@persistence.com

Persistence Software, Inc.
1700 S Amphlett Blvd., Suite 250
San Mateo, CA 94402
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mands. These constraints are simply
out-of-the-box UNIX. Though there’s
not a lot of magic in the guts of
KnockKnock, the wrapper is worth a
lot. The convenience of setting a timer
for your pings and depositing your
queries in a pull-down menu means
you'll probably really monitor many
things youd ordinarily check only
when there’s a problem. In addition,
the logging of state changes provides a
history for network troubleshooting

Testimonial

I started using KnockKnock at a time
when some creepy-crawly network
problems had only just begun to plague
my network. High collision rates and
occasional terminal server failures were
beginning to wreak havoc in my ordi-
narily “under control” network opera-
tion. To see what would happen, I left
KnockKnock running overnight with
my workstation connected across a sus-
pect repeater. When I came in the next
morning, all of the hosts on my display
had turned red. Numerous state
changes had been recorded in my log
file for the monitored hosts, long
bouncing between green and yellow,
and later between yellow and red,
before the changes had stopped and the
icons remained in the red state in
which I found them. The final failure
had occurred very late at night at a
time when there was virtually no other
network activity. The frequency of the
state changes and the slow degradation
led quickly to some failing hardware.

KnockKnock is not SunNet
Manager. It doesn’t support agents
who watch for conditions to arise and
then send you mail. You have to
decide what you want to monitor
(besides connectivity) and invoke
queries (like TopTen) when you want
an answer. It can, however, provide
the same kind of information that
you would want from a more
advanced network management tool.
And it’s cheap and easy to use. =

S. Lee Henry manages computer and
networking services for the Physics and
Astronomy Department at Johns
Hopkins University. Email

sleelexpert.com.
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One Solution
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NEW

PRODUCTS

Motif for Sun0S

Metro Link has announced an imple-
mentation of OSF Motif 1.2.2 for
SunOS Version 4.1 (Solaris 1) and
above running on the SPARC architec-
ture. The run-time package includes
the Motif window manager along with
19 other Motif applications, including
xim, an image manipulation tool kit;
motifshell, a shell environment for
using Motif; widgetView, a program
for exploring widgets; and motifanim,
an animation demonstration.

The development package includes a
static and shared Motif library, and the

Motif Resource Manager library. Also
included is UIL (User Interface
Language) for high-level specification
of Motif application layouts. Manual
pages are installed for all Motif func-
tions, and source code is provided for
all of the demonstration programs.
Prices are $199 each for Motif Run-
time, Motif Development, Metro-X
X11.5 and Metro-XIE.

Metro Link Inc.

2213 W. McNab Road

Pompano Beach, FL 33069
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Distributed HSM for Sun

Introl has unveiled Hierarchical
Storage Management (HSM) software
for the Sun environment. FlexStor, as
it's called, automatically and transpar-
ently migrates data files to the most
cost-effective medium based on user-
definable criteria. Migration is sup-
ported for all popular SCSI disks to
rewritable optical disk libraries from
Hewlett-Packard
Co.s

Interactive

Development Environments Inc.,
NKK and to all Exabyte Corp. 8mm
tape libraries.

Once installed, no further adminis-
tration is required. Files are monitored
and migrated based on setup instruc-
tions. Migration can be based on file
age, size, group, date, location, owner-
ship, etc.

Client- and server-level migration are
supported with files automatically
migrated to and from local client disks
through the network hierarchy to the
server disk, near-line disk or tape, and
then off-line tape.

Each client/server module operates as
a part of the overall HSM environ-
ment, but they are also run as inde-
pendent processes. Administrators can
load each component of FlexStor on
separate processors to increase reliabili-
ty, facilitate maintenance and improve
system throughput. Individual pieces
of FlexStor can be started and stopped
independently. Performance through-
put is enhanced by allowing each

process to run from

Fast/Wide SCSI for SBus

Antares Microsystems has announced what it
calls the world’s first Fast/Wide SCSI Host
adapter for SBus systems. The SCSI-FWS board
doubles the peak SCSI data transfer speed from
10 to 20 MB/s by increasing the width of the
SCSI data bus from eight to 16 bits.

According to the company, the board allows
Sun workstations to use the new-generation
Fast/Wide SCSI disk drives and is particularly
useful with RAID arrays that are choked by
lack of SCSI bandwidth.

With the board, you can connect an additional
15 SCSI devices to your system. The maximum
data transfer rate of 20 MB/s eliminates bottle-
necks that cause one disk to wait for another. An
on-board SCSI command processor, 16-byte
burst DMA and a 64-byte FIFO buffer minimize
system load.

A Sun Common SCSI Architecture-compatible
software driver is included with the SCSI-FWS
board for SunOS 4.1.3 on Sun’s SPARCstation
10, SPARCclassic, SPARCstation LX, 600 MP

68

series and compatible versions of these

machines. After you reconfigure your kernel, the
Antares SCSI-FWS uses the standard Sun disk,
tape and CD-ROM drivers. With appropriate
cabling, the Antares SCSI-FWS board is back-
ward-compatible with slow or narrow SCSI

devices. The list price is $645.

Antares Microsystems Inc.
160B Albright Way

Los Gatos, CA 95030
Circle 100
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an individual server, maximizing the
amount of available processing power.

Servers can be brought down for ser-
vice individually, and when the server
comes back on line, the software auto-
matically detects it and reattaches it to
the rest of the system. It is then syn-
chronized with the rest of the network,
and its contents are compared to
ensure that each server has the correct
current data.

FlexStor supports a full range of
HSM features for all SunOS and
Solaris 2.X-based workstations and
servers and operates under Open Look
and Motif.

Prices start at $4,000 and include in-
house technical support as well as a 60-
day money-back satisfaction guarantee.

Introl Corp.

2817 Anthony Lane South

Minneapolis, MN 55418-3254

Circle 102

XpressFax 2.0

Andataco and XpressWare have
announced the release of XpressFax
Version 2.0. XpressFax 2.0 features an
easy-to-use Open Look-based GUI
interface that allows users to send and
receive fax documents directly from
SPARC workstations or X terminals.
XpressFax is a feature-rich and config-
urable fax package. Features inlude on-
line HyperText help; OCR autorout-
ing; seamless links from FrameMaker,
IslandWrite, Interleaf and others;
broadcast faxing; and fax previewing
and editing.

XpressFax 2.0 is currently available
from Andataco for $695 for a five-user
floating license. Ftp-able copies are
available from ftp.uu.net in directory
/vendor/andataco/xpressfax-2.0.

Andataco

10140 Mesa Rim Road

San Diego, CA 92121

Circle 103

A Binary Editor

A developer’s tool from DUX, the
Fixer, allows the programmer to
replace all the functions of od, diff
and adb with one tool.

Among its features, Fixer loads and
displays files of any length in a single
three-column window. The first col-
umn shows the binary offset into the

NEW PRODUCTS

file, the second column shows the actu-
al data in hexadecimal format, and the
third column is ASCII representation.
When a user presses the “Edit” button,
a single-line data editor window
appears. The user may then specify an
offset into the file or search for a specif-
ic data pattern or string within the file.
Once the offset is determined, the

three-column main screen automatical-
ly scrolls to the desired offset, display-
ing a full page of data. The editing
window understands data given in
hexadecimal or quoted strings.

For binary comparisons, Fixer’s
“View” window contains a “Compare”
button that will compare any named

file with the one in the main window

NEW SBus
OLUTIONS

from

PERFORMANCE
COMPUTER

® Solaris® 2.x Bus NEXUS Support For Our Popular

SBus-To-VMEbus Adapter

® | ow Cost SCSI-2 NARROW/Fast SBus Adapter w/ Innovative
Forced Perfect Termination For High Integrity

® WIDE/ Fast (16 Bit/20 Mbyte/sec) SCSI SBus Adapter—
Both Differential and Single Ended And 64 Bit SBus Compatible

® RAIDSoft™ — OEM RAID Support Package For Sun Platforms And

Performance Computer SCSI SBus Adapters

SButooVME Adaiér, .

Performance Computer
p A Performance Technologies Company

315 Science Parkway
Rochester, NY 14620 USA

Trademarks: RAIDSoft-Performance Computer; SOLARIS, SunOS-Sun Microsystems

Tel: 716.256.0200
Fax: 716.256.0791
Email: wpg@pt.com

Circle No. 22 on Inquiry Card
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on a byte-by-byte basis. When a differ- |
ence is discovered, the main screen
automatically scrolls to the correct off-
set and highlights the differing data.
The price for the Fixer is $99.

DUX Software Corp.

4906 El Camino Real

Los Altos, CA 94022

Circle 104

C-Size Ink-Jet Plotter

Advanced Matrix Technology, origi- i
nally a manufacturer of dot-matrix
printers, has announced its first ink-jet
plotter offering, the Intelli-Plot InkJet
plotter. The Intelli-Plot uses Canon
U.S.A. Inc.’s BJP-50 bubble-jet print

engine to deliver C-size, 360-by-360- |

NEW PRODUCTS

dpi drawings in less than five minutes.
Unique features include a “plain-
English” LCD display and a printer
pedestal with built-in C-size roll-paper
feeder so that long periods of unat-
tended operation are possible. Fifteen
logical pens are offered to allow lines
0.07 to 0.98mm thick.

The plotter can receive up to 20 HP-
GL/2 and AutoCAD ADI plot
descriptions via simultaneously active
parallel and serial interfaces. Users
manipulate drawing while in the print
queue. The Intelli-Plot uses pop-in ink
cartridges that provide approximately
two million characters. Normal opera-
tion provides automatic head capping
and cleaning, plus internal diagnostics

and real-time fault reporting. The
retail price for the plotter will be
$1,995, which includes a one-year
manufacturer’s warranty.

Advanced Matrix Technology Inc.

765 Flynn Road

Camarillo, CA 93012-8077

Circle 105

Low-Cost Laser

NEC has introduced Silentwriter, a
host-resident, Windows-compatible
laser printer. The Silentwriter Super-
Script 610 laser printer provides 300-
dpi resolution with Sharp Edge tech-
nology for 600 dpi and engine speed
of 6 ppm.

Upgrades, Enhancements, Additions...

* Aurora Technologies has added RS-422 and RS-485

signal support to its SBus expansion products. The RS-422 |
gives SPARC systems the ability to connect to dozens of |

terminals, modem banks and other peripherals at a
distance of up to 4,000 feet. The RS-485 capability is
suited for applications that require multiple peripheral
connections along a single serial line. Aurora Technologies
Inc., 176 Second Ave., Waltham, MA 02154. Circle 106

* Phase X Systems has announced a new release of its X |
Window Server software. The new release, which is based on

MIT’s X11R5, improves the performance of the company’s
X terminals. It has enhancements in networking, file sharing,
installation, ease of use and so on. Phase X Systems Inc.,
1600 NW 167th Place, Beaverton, OR 97006. Circle 107

* Solbourne has reduced the price of its 128-KB memory
cards by 20%. The new price is $15,200. Solbourne
Computer Inc., 1900 Pike Road, Longmont, CO 80501.
Circle 108

* Portable Graphics, a vendor of graphics and emulation |
software, has announced a new version of its NPGL |

library. The new release allows Silicon Graphics Inc.
applications to be accessed through X terminals. With the

product, NPGL-X, a user with a color X11 server can |
remotely access an SGI machine over a network. Portable |

Graphics Inc., 1 Technology Center, 2201 Donley Drive,
Suite 365, Austin, TX, 78758-4538. Circle 109
* Serial and parallel board maker Mesa Ridge Technologies

has reduced the prices on its Magma line of products. A |
single Centronics parallel-port board is down to $145 from
$175; a dual-parallel-port board is down to $295 from

$350; a four-serial-port board is down to $395 from $425.
Mesa Ridge Technologies Inc., 6725 Mesa Ridge Road, San
Diego, CA 92112. Circle 110

* X terminal maker Pagine has introduced new software |
for its products. The new version, CD2000 X, comeson a |

Users are given the choice of tracking

CD-ROM. It supports a light pen interface option and
several local clients. Pagine Corp., 1961-A Concourse
Drive, San Jose, CA 95131. Circle 111

* Simon Petroleum Technology has shipped Version 4.0.2
of Tigress—The Integrated Geoscience and Reservoir
Engineering Software System. Tigress integrates a variety of
geoscience and reservoir engineering applications for use in
such areas as petrophysics, mapping and geology. The new
version provides enhanced data import/export facilities.
Simon Petroleum Technology Corp., Reservoir and
Production Services, 11200 Westhelmer, Suite 200,
Houston, TX 77042. Circle 112

* A new version of EpochServ, a group of integrated
client/server data management software products, has been
announced by Epoch Systems. The new version includes
support for multilevel staging, the ability for files to span
optical volumes and expanded peripheral support. Epoch
Systems Inc., 8 Technology Drive, Westboro, MA 01581.
Circle 113

* Concord Communications has made its Trakker
network management application software available for
Hewlett-Packard Co.’s OpenView 3.0 network man-
agement system. Trakker is a network monitoring system.
It is already integrated with Sun’s SunNet manager.
Concord Communications Inc., 753 Forest St., Marlboro,
MA 01752-3044. Circle 114

* A new version of Math Advantage has been shipped by
Quantitative Technology. The product, which is a library
of mathematics subroutines, has been expanded from 604
to 996 routines. These include routines for real and
complex vectors, full and SPARSE matrices, polynomials,
root finding and nonlinear system solving, integration,
differentiation, differential equations, approximation and
curve fitting, graphics, signal processing, image processing
and so on. Quantitative Technology Corp., 331 Page St.,
Suite 12, Stoughton, MA 02072. Circle 115
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their print job with a traditional print
job status indicator or an animated
graphic of the document printing. A
custom print manager provides direct,
on-screen control of printer setting
and operational parameters. An added
bonus: The 610 powers down to
under 20 watts after 15 minutes of
nonuse. Price is $700 with a two-year
limited warranty.

NEC Technologies Inc.

1414 Massachusetts Ave.

Boxboro, MA 01719-2298

Circle 116

DEC StorageWorks

Digital has announced StorageWorks,

its line of storage solutions. Modular

design is DEC’s boldest feature, allow-
ing for multiple configurations. For
example, a Building Block Shelf pack-
aged with a base support unit, top and
locking access doors on the front and
back create a standalone modular stor-
age expansion pedestal. This unit can
then act as a package that slides into
the StorageWorks Datacenter cabinet,
which holds multiple building block

units and controllers. SCSI-2 storage

NEW PRODUCTS

devices in snap-in carriers provide the
actual storage.

One product specifically featured for
Suns was the deskside expansion unit
consisting of hot-pluggable SCSI-2
devices in standalone or rack-mount-
able configurations. For now, the unit
will support DEC’s 1.05-GB and 2.1-
GB, 3%-inch drives as well as the new
3.5-GB, 5¥-inch drive. DAT, 8mm
and CD-ROM drives are slated for
support later this year. Pricing depends
on configuration.

Digital Equipment Corp.

146 Main St.

Maynard, MA 02754

Circle 117

Sourcebook for
SPARC Architecture

SPARC International has announced
a comprehensive catalog of “building-
block” technologies for SPARC-based
computer and embedded/real-time
products. Called SPARCBuilders, the
catalog gives builders of SPARC-based
products a single reference to the infra-
structure that supports the SPARC
open, multivendor industry model.

The Spring 1993 edition describes
the products and services of more than
360 companies. The catalog is pub-
lished twice yearly—in the spring and
fall. SPARC International members
can purchase individual copies of the
catalog for $12 plus shipping and han-
dling; volume discounts are available.
The nonmember price is $16 plus
shipping and handling.

SPARC International

535 Middlefield Road, Suite 210

Menlo Park, CA 94025

Circle 118

Printer Control
through a GUI

Seiko’s CHCOPY is network print-
ing software for UNIX and VMS
workstations. CHCOPY provides a
consistent way to capture, preview, cor-
rect and print screen images and graph-
ics files to all Seiko color printers. The
application runs on both Motif and
Open Look window systems. The
package is available for Sun, Hewlett-
Packard Co., Digital Equipment Corp.,
IBM Corp. and Silicon Graphics Inc.

workstations.

Discover
A
SPARCstation
That Stretches
Your

Productivity ...
Not
Your Budget.

Start the New Year off right with the best value in workstations.
Yes we're economical ... but our expertise doesn't cost you anymore.

SPARCstation-2 upgrade
Single-slot GX Accelerator Card ..... $1,200
Memory SIMMs, Lifetime warranty ..... CALL
SPARCstation-10 (M30 & M41) ..... CALL
PMO 650MB Optical Drive, 19 ms (fast) ..... $2,900
PMO 10GB-93GB Optical Jukeboxes ..... CALL
Seagate External SCSI Hard Disks (1.2GB-3.4GB)..... CALL
SONY GDM-2036 20" Multisync Color Monitor ..... $2,300
Wingz, SPARC, I-user license ..... $525
Lotus 123, SPARC, I-user license ..... $595
PC-NFS4.0.....3375

Truly Affordable
SPARC-2/GX Specifications
I aa— Workstations
z 25 S .
—_— & 16 MB RAM X-Terl'mnals
JoMBRIDD | %426 MB Hard Disk Monitors
20" Color & 1.44 MB Floppy Drive Memory SIMMs
. OpenWindows | & Two Serial Ports SBus Cards
| o) & One Ethernet Port Hard Disks
% GX Accelerator Card : 5
% 20" Color Monitor Optical Drives
& Keyboard & Mouse Scanners
& Solaris / OpenWindows Plotters / Printers
& | Year Warranty Software

CALL TOLL FREE ... 1-800-552-4UNI

... $1,900

— Toll Free Support

— 30 Day Money Back Guarantee
Call for current pricing.

SPARC is a trademark of SPARC International.

5005 Riverway
Houston, Texas 77056
713/552-0505 FAX: 713/552-0550

Uni Solution, Inc.
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CHCOPY offers the ability to cap-
ture part or all of your screen in 8- or
14-bit color, and in TIFE workstation
native screen raster and X11 raster for-
mats. Printer adjustments like gamma
correction, rotation, positioning and
offset, and zooming and fractional
scaling can be controlled from the
workstation. Images can be previewed
and modified before sending to either
a local or network printer. Other fea-
tures include password access limita-
tions; on-line help; and date, file
name, user and record number print-
ing on the document. CHCOPY can
be configured to process the print job

at either the local workstation or at a |

remote workstation on the network.

Pricing is $999 for a single-user
license, $1,999 for a 10-user license
and $2,999 for a site license.

Seiko Instruments USA Inc.

1130 Ringwood Court

San Jose, CA 95131

Circle 119

Fault-Tolerant RAID

ECCS has introduced a fault-tolerant
network storage subsystem featuring
RAID technology. The RAID Module
FFT-1 uses advanced mirroring capa-
bilities and contains redundant drives
and power supplies that can be “hot-
swapped” while the system is on-line.
The product can be directly connected
to systems from AT&T, NCR Corp.
and Sun as well as Novell Inc. Net-
Ware platforms.

The module was designed for stan-
dard 19-inch-wide cabinets and
requires 3%-inch, 1.5-GB disk drives.
Each FFT-1 enclosure in the cabinet
features space for up to six drives.

Current pricing for a 4.5-GB config-
uration is $28,000.

ECCS Inc.

1 Sheila Drive, Building 6A

Tinton Falls, NJ 07724

Circle 120

New Power
Hits the Market

The Pulizzi 3102 intelligent power
controller is the second in the IPC
series. The company, claims that,
unlike many other power controllers,
the 3102 will enable users to access
and control power distribution systems

72
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individually from a remote location.

The 3102 comes factory pro-
grammed to control either the entire
system or each outlet individually. It
fits in one standard 19-inch rack space.
The unit itself is protected by a two-
pole, 20-amp circuit breaker. Eight
LEDs indicate power to the individual
corresponding NEMA 5-15R
(switched) outlets, while a ninth indi-
cates power to the unit itself.

The unit communicates with a com-
puter via an RS-232 serial port.
Should a remote workstation be used,
a modem and telephone line may be
employed. Among the options avail-
able are EMI/RFT filtering, spike/surge
suppression and a watchdog function
for system reboot. The IPC 3102’ list
price is $1,200.

Pulizzi Engineering Inc.

3260 S. Susan St.

Santa Ana, CA 92704

Circle 121

Elite Monitor

Hitachi Group’s Nissei Sangyo
America announced the latest member
of its family of high-end CAD/CAM/
CAE and Windows monitors, the

SuperScan Elite 21. The Elite 21 offers
full scan capability for broad image
display, true RGB color control plus
white balance control for fine-tuning
color, automatic pin-cushion adjust-
ment and refresh rates of 50 to 150 Hz.

This high-end monitor features a flat,
square CRT with 0.28mm dot pitch. It
is capable of running with a wide vari-
ety of graphics boards, supports resolu-
tions up to 1,600-by-1,200 at a refresh
rate of 66 Hz and is compatible with
most PCs and workstations.

The monitor was designed with dual

SUNEXPERT Magazine/November 1993

inputs for dual-system configuration,
detachable tile/swivel base and easy-to-
access front-mounted controls. Hori-
zontal scanning frequencies from 30 to
85 kHz, and vertical scanning frequen-
cies up to 150 Hz produce a nearly
flicker-free display. The SuperScan
Elite 21 is priced at $3,495.

Nissei Sangyo America Ltd.

100 Lowder Brook Drive, Ste. 2400

Westwood, MA 02090-1124

Circle 122

Xyvision Software
for Sun/Solaris

Xyvision now offers its two publish-
ing products, Parlance Publisher and
Parlance Document Manager, on Sun
SPARC and Solaris platforms. Parlance
Publisher is described as a traditional
composition and pagination system
and allows users to automate all phases
of publishing production.

Parlance Document Manager is a
publishing information management
system that helps editorial and produc-
tion groups manage their publishing
environment. Document Manager is
targeted at companies that require a
structured authoring environment,
content and work flow management
and page production solutions for
paper and electronic output.

The products are available now on
Sun Solaris 4.1.3 and will be available
soon on Solaris 2.0. The $50,000
price includes software, workstation
and associated print equipment.

Xyvision Inc.

101 Edgewater Drive

Wakefield, MA 01880-1291

Circle 123

Mosaic Works

An email directory synchronization
product has been introduced by
Hitachi Computer Products. Called
Mosaic Works, the product allows net-
work administrators to maintain a
common email directory across multi-
ple dissimilar platforms within a net-
work. The product is divided into two
parts: a server, which is resident on a
SPARC-based system; and agents, one
for each type of platform in the net-
work. Currently, there are agents for
cc:Mail, Microsoft Corp.’s Mail,
Novell Inc.’s Message Handling



Service, Hitachi Inc.’s X.400 3050 WE
II platform and, of course, the NIX
Email SendMail utility.

In effect, the product functions as a
remailing facility. Email from one
directory is sent to the server. There, it
is readdressed, so as to be compatible
with the reader’s email facility, and
then delivered. Pricing on the product
varies according to the number of
agents supported. A five-agent license
is $2,495, a 10-agent license costs
$4,995, and a 20-agent license is
$9,995. Agents, in turn, are priced
separately at $995 apiece.

Hitachi Computer

Products (America) Inc.

3101 Tasman Drive

Santa Clara, CA 95054

Circle 124

Keyboard for the

Visually Impaired

To assist in compliance with the
Americans with Disabilities Act
(ADA), Hooleon has released a custom
keyboard kit for the visually impaired.
The kit features high-contrast, large-
print key top legends for a standard

NEW PRODUCTS

101-key-style keyboard in combina-
tion with raised Braille characters.
These letter legends are applied to
durable labels that adhere directly to
the top of the keyboard’s keys and, if
needed, can be removed without dam-
age to the keyboard.

Hooleon Corp.

260 Justin Drive

Cottonwood, AZ 86326

Circle 125

X Terminal for Publishing
JCC is targeting its latest high-reso-
lution X terminal at the desktop pub-
lishing market. The GX1600 allows
the merging of text and graphics and
offers full-page pagination on a
1,600-by-1,280-resolution, 21-inch
screen. Complete color separation is

ompatibility

Compatibility can mean the difference between
a good experience...and a bad one. \
We have the experience, knowledge, and resources
to be compatible with the way you do business.
So before you rent computer equipment, give us a call.
Let us show you how compatibility can enhance a relationship.

AZK AMERICAN COMPUTER RENTAL, INC.

800-672-7368

2721 Prosperity Avenue
Fairfax, Virginia 22031

Sun and the Sun logo, are trademarks or registered trademarks of Sun Microsystems, Inc.

possible by exchanging graphics from
other color terminals and worksta-
tions. As with all JCC X terminals,
the GX1600 is a RISC-based system
and works with most platforms in a
multiple-host environment. It is
priced at $4,995.

JCEC Cotp.

1 Bridge Plaza, Suite 400

Fort Lee, NJ 07024

Circle 126

NEC Printer

The low-cost Jetmate 1000 ink-jet
printer from NEC is targeted toward
small- and home-office consumers.
Print speed is three pages per minute
with 300-dpi print resolution.
Included are 20 free-scalable TrueType
fonts and a snap-in ink cartridge that
lasts for 1,400 typical business-letter
pages. An X Window System driver as
well as PCL emulation are provided.
The price is $329 with two-year over-
night replacement warranty.

NEC Technologies Inc.

1414 Massachusetts Ave.

Boxboro, MA 01719-2298

Circle 127
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Value Added Reseller

DOCUMENT
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(713) 981-7766
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6100 CORPORATE DR., SUITE 380, HOUSTON, TX. 77036

Sun and the Sun logo are registered trademarks of Sun Microsystems, Inc.
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How Do These

NCD

Phase X Systems

Terminals -
aslowas

 °895 <

terminals Stack Up?

HP

Before you buy any X terminals, find out why so many
major corporations are switching to Phase X Systems!

Call 1-800-845-4064

The best is getting better!

When several Fortune 500 companies
switched to Phase X Systems, we were not
surprised. Why? Because, Phase X
Systems’ mission is to offer the best
customer service and the best values in X
terminals. We even teamed up with
Samsung to build a financially solid
partnership, and a long term technology
and manufacturing alliance.

Consider what you'll get from Phase X
Systems: quick delivery, best

price/ performance, our new X11R5
software at no additional charge, hot line
support for as long as you own your X
terminal, and the best price. We are so
confident, that we offer a 30-day money
back guarantee, no strings attached!

Are you looking for the best values in X
terminals? Then, before you buy any X
terminals, give us a call and ask for our
RISK FREE purchase plan!

“Your price is excellent. Your font
services are great. Compared to other
X terminals, Phase X Systems’ X ter-
minals were much easier to install.”
Bob Goeke

MIT Center for Space Research

PHASE X' SYSTEMS

INCORPORATED

Reliability- Our customers praise our X
terminal’s superior reliability over their
previous brands. We strive to provide non-
stop X terminals for your business.
Technology- Our X terminals use RISC-
based technology and a blazing fast 64MHz
ASIC co-processor to give you maximum
performance.

Monitors- Choose from 14” to 20”
models, all equipped with sharp, high
resolution displays, including Trinitron and
the latest Invar shadow mask technology
for maximum clarity.

Software- Xcellent, our X11R5 server
software provides local Motif Window
Manager, remote configuration, CSLIP, local
chooser, PPP, and much more.
Compatibility- Phase X Systems
supports IBM, Sun, DEC, HP, DG, SGI, and
many other operating environments.

Phase X Systems, Inc. » 19545 NW Von Neumann Drive, Beaverton, OR 97006 * (503) 531-2400 * (503) 531-2401 * E-mail: info @ phasex.COM * © 1993 Phase X Systems, Inc.
HP is a trademark of Hewlett Packard, NCD is a trademark of Network Computing Devices
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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 products/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

PRODUCT SHOWCASE

of Presentati
Systems "

\

products and service. From the portable seven pound

Tadpole SPARCbook™ workstation and integrated soft-
ware to LCD projection panels with the unique Sunburst
RemotPoint™ technology.

E ;unburst is the one-stop solution for Unix presentation

Call us or send email today to find out more. Ask about our Sun
Expert Special Offer!

* Present to any size audience

* Save shipping money and hassles
* Always ready to go with you

#=- * Stable demo environment

* Do work and email on the road

sunburstcomputers
Integrating UNIX technologies SPARCbook
5928 Pascal Ct. Suite 201
Carisbad, CA 92008 * 619-929-7800

e-mail: sales@sunburst.com

All and reg

are the properties of their respective organizations.

SCS bles & Terminators!!

Centronics g
Terminator e

CS Electronics is proud to be the leader in PREMIUM SCSI cables for
workstations from: SUN - DEC - IBM - H/P — SGI - APOLLO - etc.
NOW!! WIDE & FAST SCSI Cables and Terminators.

Molded SCSI cables can be “private-labeled” with your company’s
logo. SCSI TERMINATORS - all styles including: Passive, Active,
Differential and the latest in SCSI terminators — “FPT” Forced
Perfect Termination. Internal “Shoebox” cables — for any
subsystem enclosure, including Centronics, DB50, Micro-D 50, or
68-pin Wide SCSI. We now offer DSSI cables and terminators.

CALL FOR A BROCHURE AND PRICING!!!

Z = _CS Electronics
> 1342 Bell Ave., Tustin, CA 92680

LIS (714) 259-9100
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(213X
Build your own Graphic Editors

LOOX is an original tool for instantly creating complex graphic
user interfaces for your applications. With its graphic editor, and

easy-to-use function library, LOOX
is the ultimate |, .
development tool £

which features
powerful
animation [
capabilities. It will
improve your
existing
applications and
help you design
projects from the [=
prototype to the

Windows Now
Accesses UNIX
Databases and Programs

Windows Excel spreadsheets now get direct, high-
speed access to UNIX databases, programs, and files via
I-Bridge. No manual file transfer or data conversion.

final code. IS keeps total control over access through verified SQL,
Soees stored procedures, and shell scripts. Ideal for replacing
W Compatible with all GUI Builders M Real Time Data Display printed reports. No data size limit. Background operation.
M Powerful Graphic C Function Library | PostScript Output Access different data sources simultaneously. Available
I For Sun0S, Solaris, HPUX, AIX, SCO, IRIX | Low Development Cost for Oracle, Sybase, and others on SUN and HP. Call for

special starter kit details.

I-Kinetics
LOOX Software, Inc. * Voice: 415-903-0942 « Fax: 415-390-0942 19 Bishop Allen Drive, Cambridge MA 02139
151 South Bernardo Ave., Suite 45 * Sunnyvale, California 94086 800-1-KINETX (800-454-6389) Fax (617) 661-8625
T— - = sales@i-kinetics.com
AT e e ey ey Sﬂffware I-Bridge is a registered trademark and |-Kinetics is a trademark of I-Kinetics, Inc.

All other product names are trademarks of their respective holders.
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2,3,... or 10 dimensions

TempleGraph™ TempleMVV™

TempleGraph for 2d graphs and visual data analysis.

TempleMVV for our patent pending 2 to 10 dimensional
visual data analysis technique that allows you to analyze

* Great for SQL Front-ends & Real-time Displays | | | millions of records in real time on your Sun or SGL
¢ Contextual Event Handling & Notification Complex databases involving any combination of
® Includes Point-&-Click Development Tool categorical, ordinal and continuous variables can now
* Supports Arbitrary Cell Sizes be visually analyzed in a simple point and click fashion.

* Size of Matrix is Unlimited
* No Run-time Attachments
® $745 Developer’s License TempleGraph and TempleMVV are trademarks of Temple University.

Mihalisin Associates, Inc.  (215) 646-3814

Call 708-926-6500 Eﬁc | || 600 Honey RunRoad  Ambler, PA 19002
27 Expert Object Corp. 1

Now Available for SUN, HP & DEC
0 e
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PRODUCT SHOWCASE

SUNsational !

COMPLETE DISK SUPPORT
TEST AND DIAGNOSTICS

100% REPAIR

5.25” OR 8”, SCSI OR IPI

PLUG AND PLAY SUBSYSTEMS

o
& Seagate AND FUJITSU
* Data Recovery AUTHORIZED

¢ Extended Warranties
* Complete Subsystems

~) COMMODITIES

52" |INTERNATIONAL
Phone: 1-612-942-0992
Fa)?:n1e-612-942-8712 1-800-365-DISK
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SBus A/D + D/A
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SPARC stol

e el

HIGH SPEED DATA ACQUISITION AND
CONTROL IN A SINGLE SBUS SLOT

* 16 channel 14-bit 166Khz A/D

* 4 channel 18-bit D/A

* Automatic data sampling with software programmable
internal time base.

* Isolated analog section for instrumentation grade precision.

* Driver and sample user programs included.

nnnltljx

SYSTEMS INC
ANALYX SYSTEMS, INC.
475 Yampa Way, Fremont, CA 94539 « (510) 656-8017

Circle No. 307 on Inquiry Card

Gables for
Sun™
Workstations
7 and Peripherals

* Sun is a trademark of Sun Microsystems, Inc.
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NJ, OH

of B & PA- CALL
1-800-222-5370 1-800-882-4008 x 114

EVERYWHERE ELSE, CALL 1-800-622-2537
ULTRA SPEC CABLES, INC. 170 OBERLIN AVE. NORTH, LAKEWOOD, NJ 08701

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.

UR SECURITY COMPUTER SALES, INC.
ogé'c 17:,_ 622 Rossmor Building

500 No. Robert Street

St. Paul, MN 55101

COMPUTER

Main #: FAX:
(612) 227-5683 (612) 223-5524
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PRODUCT SHOWCASE

NEW! NEW!
RASTERFLEX-TV™

¢ Real-time Video Display
¢ Freeze Frame Capabilities

RASTERFLEX-32"
True Color Accelerator
¢ Single-Slot SBus Card
¢ Simultaneous Display
of 8 and 24-bit Applications
* Multiple Color Palettes
to Alleviate Color Flashing
e 1152 x 900 Resolution
o Also Available:
RASTERFLEX-HR™ for
1280 x 1024 Resolution

Accelerated True Color for Sun SPARCstations

-n
(S ViTec
- Visual Information Technologies Incorporated

3460 Lotus Drive » Plano, Texas 75075
800-325-6467 x 433 or 214-596-5600 * Fax 214-867-4489
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¢ Frame Grabbing W casy to use
¢ Onscreen Controls no royalties or run-time fees
¢ Single-slot SBus Card B PostScript output

XRT Widgets

for Motif developers

Join the thousands of X developers from
around the world who have discovered
L the power of putting XRT widgets to
work in their applications.

. B user-feedback support

| W fast real-time updates
08 el e L (XRT/graph)

automatic contouring and

zoning (XRT/3d)

FREE 30-DAY EVALUATION
(800) 663-4723

L GROWUP

(416) 594-1026 Fax (416) 594-1919
info@klg.com

XRT/ is a registered trademark and XRT/graph
and XRT/3d are trademarks of KL Group Inc.
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VITec Europe Ltd. « 44 (0) 256 330030 « Fax 44 (0) 256 816978
UNIX IMAGING EXPERTS SINCE 1986

Transfer Pro’

Macintosh ® and MS-DOS ® File Transfer Software
for UNIX® Workstations

E.L.I. SYSTEMS, inc.

139 Hampshire Street 800-447-1156

Cambridge MA 02139 617:547-1113
NI A Fax: 617-354+1417

The Computer Leasing &

N_LIE_/ W temesng Associnion EMail:eli@world.std.com

SPECIALS

SYSTEMS FRAME BUFFERS
4/65GX-16-P3 $2495 501-1672
$1495 501-1718

This is only a partial list of our extensive inventory
90 DAY UNCONDITIONAL WARRANTY

EXPORT SPECIALISTS
WE ARE ALSO STOCKING DEALERS IN DEC EQUIPMENT

AUTHORIZED LERATRONIX DEALER.
WE BUY SURPLUS HARDWARE.
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work solution for

IR S

* Read, Write, Format Macintosh & DOS media
* Bernoulli® & SyQuest® cartridges
« Data Shuttle & Magneto Optical Drives
* Floppy Diskettes and SCSI hard disks
* Available now for Sun SPARCstation™, the SGI
IRIS™, Indigo™, HP-UX, & PC Windows
1-800-467-1459 « VISA & MC accepted

900000000000000000000000000000005090000000000000000000006006000000

Digital Instrumentation Technology, Inc.
127 Eastgate Dr. #20500, Los Alamos, NM 87544
Voice: 505-662-1459 Fax: 505-662-0897 E-mail: tpro-se@dit.com
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M

LOS ANGELES e CAMBRIDGE
ATLANTA » SEATTLE » NEW YORK

e SAN FRANCISCO * MILPITAS

SUN

AND ONLY SUN!!
THE CONCORDE GROUP LTD

* Largest Independent Sun Reseller
* Million $$ Spare Parts Inventory
* 180 Day Warranty — All Sun Equipment

(12 month extended warranty available)
* 100% Guaranteed Satisfaction
¢ Lowest Prices
¢ Immediate Delivery

LEASE-RENT-BUY-TRADE

Call For Price Quote

EAST COAST HDQTRS:
CAMBRIDGE, MA 800-333-2SUN

WEST COAST HDQTRS:
MILPITAS, CA 1-800-331-2786

JOHN VAREL 1-800-225-7213

LOS GATOS e IRVINE « LONDON
SAN DIEGO * NEW YORK e CHICAGO

* SAN FRANCISCO  HONOLULU
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SAVINGS!

anp unsurpAsseD service JIEHINH

ARKETPLACE

EXABYTE IncludesUpgrade
REPAIR and Cleaning at
$425

EXB 8200
EXB 8500
EXB 10;

EXB 54 Cartridge Jukebox

EXABYTE, 8mm Tape
2.3GB $ 1,295
5.0GB $ 2,295
with Software $ 10,950
$ 32,000

NO Extra Cost!

WORKSTATION SOLUTIONS WORLDWIDE

BUY SELL % RENT REPAIR

(916) 362-1239 - FAX (916) 362-2419

9300 Tech Center Drive Sacramento, Callfornia 95826
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HyperHelp"
Context Sensitive
Single Function API
Accepts FrameMaker & SGML Files £

g,

Bristo] Technology Inc.

Choose the Industry Standard for On-line UNIX Help.

No Royalty!
4 Motif & OpenLook
- PostSeript Printer Support

o 2%

Accepts Windows 3.1 Help Files

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

tel: (203) 438-6969 fax: (203) 438-5013 email: info@bristol.com

s
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Actustor Posiion (Deg)
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Aoropos Software & Associaes

Fast, Accurate, and Easy To Use
2-D Scientific and Engineering Plotting

® X11/Motif User Interface

® Command Line and Mouse/Menu Operation
® Run-time Linkable, Data Read Routines

® Complete Scripting Capability

® FEncapsulated Postscript Output

(Pl

{ Apropos Software & Assoc, 2353 Mulbery Ave, Lancaster CA 93535, PhonelFax. 805 945-1160, Emal: apropos@woridstd.com |

RDI BriteLite™ SPARC® PORTABLE

e Sun IPC™, IPX™ or LX™ Motherboard
*17.4,28.5 or 59.1 MIPS

* 640 x 480 or 1152 x 900 Resolution

* 240MB, 450MB or 900MB Internal Hard Disks
* 3.5 1.44 MB Floppy
*100% Sun SPARC Compatible
* Weighs less than 14 Ibs « Color Available

Sun IPC Portables from $4795.00

Call: Bruce Burroighs

1
e e e w

1-800-931-0013 Ext. 221
Authorized Sun Microsystems Integrator Since 1988
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MARKETPLACE

LARGE SAVINGS ON

REFURBISHED SUN

SPARC WORKSTATIONS
SERVERS

SPARC Laptops

PARTS

XES (VERSATEC) PLOTTERS

‘&#c 1-800-566-4SUN
OMPUTER CONNECTION 311 TURNER STREET

: UTICA, NY 13501
HONE: 315-724-2209
1-800- 566 4786 o E FAX: 315-724-0794

+ 180 DAY WARRANTY » LARGE INVENTORY ¢ FAST DELIVERY « DEPOT REPAIR®
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WORLD WIDE |@|
TECHNOLOGY InterContinental
E x CHANGE Computers, Inc.
/ SUN, DEC, H.P., UNIX Specialists
® Sun Microsystems « SPARC Stations
m HP/Apollo m Silicon Graphics * SPARC Servers
* SUN3 Equipment

* Workstations/Servers/Peripherals « Brd Patty Tiisk Tape & Memnry

* Lowest Prices/Extended Warranties

- Call for current inventory & pricing.
* Will purchase all excess hardware Y & pricing

Trades welcome!

3198 Cains Hill Place Phone 612-835-4555
Suite 230
4 FAX 612-835-3936
Ao, Georgla J0308 3300 Edinborough Way # 309
Tel. 404-365-7746 Fax: 404-365-7748 Edina, MN USA 55435
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CAREER OPPORTUNITIES

SYSTEMS WIZARDS WANTED

D.E. Shaw & Co., a rapidly expanding, highly capitalized global
investment bank known as a leader in applying technology to finance, is eager
to hire world-class Systems Programmers and Administrators at all levels to
build and run our state-of-the-art computer systems.

Strong knowledge of SunOS, C, Unix, and various distributed/networked
environments required; also, extensive systems programming/administration
experience and an undergraduate or graduate degree in CS or a related field.

Send resume, salary history to:

Jennifer Strulson

D.E. Shaw & Co.

39th Floor, Tower 45

120 West 45th Street

New York, NY 10036
strulson@deshaw.com

Send resume and salary history to above address
80
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SALES OFFICES

LINDA LIEBICH, National Sales Manager

New England
JOAN DONAHUE
Phone: (617) 242-3042 Fax: (617) 241-2815.

New York/Mid-Atlantic/Southeast/Eastern Canada
ROBERT WENTZ
Phone: (410) 827-5695 Fax: (410) 827-5789.
Mid-West//Southwest/Central Canada

LINDA LIEBICH
Phone: (512) 331-7076 Fax: (512) 331-7788.

Southern California/Nevada/Hawaii
DIANE HARGRAVE
Phone: (818) 972-1766 Fax: (818) 972-1636.
Northern California/Oregon/Washington/Western Canada
ROBERT S. PACK
Phone: (408) 732-0818 Fax: (408) 730-0702.
Product Showcase/Classifieds/ Postcards

CAROL A. FLANAGAN )
Phone: (617) 738-3402 Fax: (617) 739-7003




Q. What is the ultimate SPARC workstation?
A, The one that's custom bullt for you.

Let's build the ultimate $510. \
Your ultimate SS10 SPARCalike™ workstation is the one that is

tailor fitto your business and your budge. Integrix offers you four
Base Systems: the SWS10/30, 10/40, 10/41 and 10/51.

Experiences As pioneers in the SPARC" arena, Integrix has
built a solid reputation for providing reliable, cost-effective
solutions for your specific requirements.
Flexibility: You select the peripherals for your
ideal desktop solution.single-slot graphies
Sony monitrs, expansion chassis
modular for upgradable systems .

Full Compatibility: 100% compatible y
lntest Solaris® 0S. Plug-n-play friendly, too.

Availability: We deliver on fime every fime
with guidance and technical % =] -
support on every product,

Ordering:
We make it easy
for integrators, VARs and OEMs

—
to build solutions that get the job done. % INTEGRIX SWS10 SYSTEMS

Give us a call or fax for quick turn-around. G W I G e
WS Mz 06 WS 42 M0 W 2 4

WA Mz 195 m) 2 W2 B 2 4
/ Tel: (805) 375-1055 SWSI0/A1 AW 1095 M4 532 618 B 2 4
Fax: (805) 375-2799 SISl Sk %5 23 62 B0 bW 2 4

1200 Lawrence Drive, Suite 150 Newbury Park, CA USA 91320 ©1993 Integrix, Inc. All trademarks mentioned are the property of their respective companies.

integrix
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CAN YOU AFFORD
TO HAVE YOUR SYSTEMS GO DOWN?

Box HILL SYSTEMS CORPORATION PRESENTS

THE RAID BOX'

* 4 GB—50 GB HIGH-SPEED FAULT-TOLERANT DISK ARRAY.
* NO DOWNTIME REQUIRED TO REPLACE A DISK DRIVE.

& CONTINUOUS AVAILABILITY OF DATA WHILE REPLACEMENT IS IN PROGRESS.
@ AUTOMATICALLY REBUILDS “LOST” DATA ON THE ‘“HOT SPARE” DRIVE.
* “HoT SWAPPABLE" REMOVABLE DISK DRIVE MODULES.

* MULTIPLE INDEPENDENT POWER SUPPLIES.

& CoMPLETE R.A.LD. LEVEL 3 & 5 IMPLEMENTATION.

# DATA REDUNDANTLY STRIPED ACROSS ALL DISK DRIVES.
¢ FuLL RA.LD. SUPPORT UTILITIES.

* DUAL PORTING VIA 2 “FAST” SCSI2 HOST INTERFACES.

« CompaiBLE WiTH SUN. HP™ IBM RS/6000," NeXT,™ NEC,™ DEC ALPHA," AND SGI.™

# LEGENDARY TECHNICAL SUPPORT.

BoxHill

SYSTEMS CORPORATION

161 Avenue of the Americas, New York, New York 10013 Tel: 212/989-4455 or 800/727-3863  Fax: 212/989-6817  Email: sales@boxhill.com

All products mentioned herein are trademarks of their respective owners.
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