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The Evolution of Nomadic Computing

The evolution began with SPARCbook 1, the world’s
first notebook workstation—light enough to carry
comfortably and small enough to fit in a briefcase
while packing the power of today’s most popular
desktop workstations.

The evolution continues with SPARCbook TFT,
featuring new display technology, workstatdon-class
disk capacity and Tadpole’s Nomadic Computing
Environment—NCE."™

Engineered for portable corporate computing,
SPARCbook TFT offers an active matrix TFT color
display, and a choice of internal disk options for up to
360 MB formatted disk space. Now you can have a
workstation-quality display and desktop disk capacity
in a portable environment.

Full workstation connectivity is standard on every
SPARCbook. With built-in modem, networking and
communications capabilities bundled with the Solaris
Operating Environment, SPARCbook offers work-
station functionality on the road.

Tadpole’s Nomadic Computing Environment—NCE™
makes portable workstation computing a reality.
Seamlessly integrated into the Solaris® Operating
Environment, the Nomadic Computing Environ-
ment adds new features and tools for the portable
computer user.

With NCE, communications are simple, using
modem-based network support, portable electronic
mail and fax facilides.
Now available from " .
Power interruptions and

osun&w systems reboots aren’t a

A Sun Microsystems, inc. Business pr()l)l em wi th the

PROCESSOR 25 MHz SPARC IU and FPU
Rated at 18 MIPS/12.6 SPECmarks

DRAM 8, 16 or 32 MB

INTERNAL STORAGE  One or two 180 MB (formatted) hard drives
Floppy drive with 180 MB models

DisPLAY 640 x 480 color active matrix TFT LCD,
passive color or gray scale LCD
External VGA and Super VGA support

COMMUNICATION  Ethernet and 2400 baud modem with 9600 baud
SendFax; external 9600 baud modem support

BATTERY  Removeable, rechargeable NiCad

KEYBOARD/MOUSE 82 full-size keys, including integral MouseKey
and 12 function keys
External mouse and keyboard support

DIMENSIONS/WEIGHT  11.8"x8.5" x 1.9"/6.8 pounds

BUNDLED SOFTWARE  Solaris 1.0.1 SPARCbook Version B (SunOS™ 4.1.2)
with X11/NeWS server, OpenWindows™ V3 with
DeskSet™ V3, OPEN LOOK™ GUI, ONC™/
NFS® and NCE™

OPTIONAL SOFTWARE  SoftPC MS-DOS emulation

automatic Save and Resume, ™ allowing quick start-
ups and power-downs, while protecting against file
corruption if the power supply is interrupted.

We make our OS Lite—SPARCbook OS Lite—a user-
configurable option on the SPARCbook providing
the necessary elements of the operating system
condensed into 38 MB of disk space, leaving you
more room for your applications. SPARCbook OS
Lite also includes OpenWindows V3, DeskSet V3
and NCE.

We don’t take your productivity lightly. Helping you get
the most out of your SPARCbook is the motivating
force behind our service and support program. We'll
keep your SPARCbook up and running with free
software updates and toll-free technical support for
90 days, and 24-hour hardware repair service free for
one year. -

Find out more about SPARCbook today. Fax us at
512-219-2222, or call:

800-232-6656

THE PORTABLE WORKSTATION COMPANY

T A D

O L E

SPARCbook is a trademark of SPARC International Inc, licensed exclusively to Tadpole Technology Inc. Save and Resume and Nomadic Computing Environment are trademarks of Tadpole Technology.
General Notice: Some of the product names used herein are used for identification purposes only and are trademarks of their respective companies. Copyright © 1992 by Tadpole Technology Inc
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Weve kept an eye on Sun's performance
for years. Now you can, too.

With HP GlancePlus,

you can easily detect trouble
on your workstations.

Our new performance tool for

Sun SPARCstations lets you sleuth
out and resolve problems on your
system. In many cases, before

problems come home to haunt you.

With the ease of a true professional,
HP GlancePlus performance
management software helps you
monitor system activity and pin-
point bottlenecks.

The system utilization overview
guides you to diagnostic details
for quick, confident responses.
On-line help, with data interpreta-
tion, lets you do a better job, faster.
Without getting lost in masses of
low priority data, you see exactly

how work loads are affecting users.

To create HP GlancePlus, we drew
on our broad experience develop-
ing quality performance software.
You'll soon meet a whole family

of HP software products designed
specifically for the Sun environ-
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ment. Available with full HP
support. At very affordable prices.

Call us at 1-800-237-3990 for more
details about our free 30-day trial.
The sooner you call, the sooner
you'll get the inside story on Sun.

HP makes your Sun work better.

HEWLETT
(ﬁI”] PACKARD
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Editorial

Welcome to the Club

The SPARC shopping club, that is. Have we got a deal-toot,
toot—for you today. What would you pay for a 50-MHz, 59-
MIPS CPU? No, not $8,000. Try 16 MB of memory? Not
$7,000. How about a 207-MB, 10-MB/s
SCSI disk? Not even $6,000. Throw in a
1,024-by-768 15-inch monitor. Would
you pay $5,000? You say you want
Ethernet? OK, $4,750, but we’re not
done yet. Remember folks, this is not a

clone. It’s the real thing. Comes in a box
with a purple company logo. A classic
with an 8-bit audio port and SBus
expansion possibilities. If youre on the
line, you get the street price of just $4,295. That’s right, under
$4,300. And for a 12-pack, the price is just $3,995.

Most of this month’s News section is devoted to hardware,
including Sun’s November product blitz—the SPARCclassic and
SPARCstation LX for the desktop, and the SPARCcenter 2000,

a mainframe-class multiprocessor once known as Dragon. The

Classic, according to Sun, will unseat some high-end PCs, while
the $7,995 LX, with its GXplus graphics accelerator and 424-
MB disk drive, will find a home as an entry-level graphics
workstation. Sun hopes the SPARCcenter will attract MIS-
oriented accounts, as well as compute-intensive technical users.
The blitz is a high-low combination aimed squarely at
commercial computing. All of the new boxes run yet another
release of Solaris. In fact, the Classic and LX ship with 2.1, the

same OS that will be required for Model 52 and 54 SPARC 10s.

We'll have more on Solaris 2.X next month. Meanwhile, you'll
need the disks on the Classic and LX just to keep a local OS. (Is
that a cost-effective use of the net?)

An interesting feature of the SPARCcenter 2000 is the absence
of a feature. Venerable VME is gone. All expansion must be
SCSI or SBus. So, check out our cover story. It’'s a nitty-gritty
explanation of the many issues involved in picking an expansion
chassis.

Zge
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BuUYING A USED
WORKSTATION SHOUILDN'T
BE A GAMBLE

@ Let’s face it, buying a used workstation shouldn’t be a game of chance. At
Workstation Technologies we are aware of your concerns and have committed

resources to provide you with a risk free decision process.
* Workstation Technologies is an Authorized reseller of factory refurbished worksta-

tions, spares and options from Sun® Microsystems. This means we can consistently
provide the highest quality hardware at competitive prices. That’s why we sell more

remanufactured workstations than any other reseller.
@ Don’t take chances — call us today: 1-603-890-6700 (East Coast);

1-408-321-8933 (West Coast).
& “Commitied ToThe ==== Workstation
0 Highest Standard” —_—r T looi

==%=" "Technologies

Sun Microsystems

Computer Corporation

Refurbished Corporate Headquarters: 8A Industrial Way, Salem, NH 03079  603-890-6700
Western Regional Office: 1900 McCarthy Boulevard, Suite 201, Milipitas, CA 95035 408-321-8933

Products Reseller
Sun is a registered trademark of Sun Microsystems Inc.
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NEWS

The Real
(Low-End)
Thing

Move over, Mac. Step aside, Coke.
The real thing—at least in the worksta-
tion market—is the SPARCclassic,
according to its proud parent, Sun
Microsystems Computer Corp.

The Classic, which begins shipping
in volume this month, is “the first
color workstation priced less than a
PC-fully configured,” claims SMCC.
(Several SPARC-compatible/clone ven-
dors have serious problems with Sun’s
claim to be “first” in this market, how-
ever.) With a nondiscountable base
price of $4,495, the Classic has been
clocked in SMCCs labs using the
SunPro SPARCworks compiler at 59
MIPs and 26.3 SPECint92, says Jeff
McFadden, director of desktop prod-
uct marketing. Built around the 50-
MHz Texas Instruments Inc. micro-
SPARC, the system features 10-MB/s
SCSI; a 207-MB disk; a 15-inch,
1,024-by-768 monitor; a built-in

Ethernet port; and 8-bit audio.

At the same November 10 unveiling,
SMCC also launched its SPARC-
station X, which, like the Classic, has
at its heart the microSPARC processor.
Sun’s new entry-level accelerated
graphics machine sports the same
MIPS, SPECint92 and ﬂoating—point
(SPECfp92 of 21) ratings as the
Classic. It ships with a GXplus acceler-
ator; a 424-MB disk; a 16-inch, 1,152-
by-900 monitor; built-in Ethernet and
ISDN ports; and 16-bit, CD-quality
audio. The system lists for $7,995,
with volume discounts available. Sun
claims that the LX is “the first acceler-
ated graphics workstation under
$8,000.” (Again, the SPARCalike ven-
dors have a bone to pick with Sun over
its use of the word “first.”)

Both the Classic and LX sport two
SBus slots and can be expanded to fea-
ture up to 96 MB of memory, 1.05
GB of internal disk and up to 22 GB
of total disk capacity. Both systems will
ship with Solaris 2.1, the same OS
required by the SPARCstation 10
Models 52 and 54. Rumor has it that
the machines wi// run with Solaris 1.X,
but very slowly, at best.

SMCC isn’t billing either the Classic
or the LX as a replacement system for
other SPARCstation models in its
product lineup. For users unable or
unwilling to make the jump to Solaris
2 X right now, the existing SPARC-
stations are viable options. But the
price and performance of the new sys-
tems point to Sun’s phasing out of its

The SPARCclassic and SPARCstation LX aren’t being billed as replacements
for other SPARCstation models, but are likely to succeed the ELC, IPC and IPX
over time.
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ELC, IPC and IPX. SMCC decided
not to slash prices on these models for
now but plans instead to take the
ELC, IPC and IPX off its price list by
May 1993, says McFadden.

Sun is hoping to unseat some of the
high-end PC leaders with the Classic,
and some of the low-end graphics
workstation ones with the LX.
Desktop publishing, CAD and other
business and “specialist” applications
are where workstations like the Classic
can compete realistically against top-
of-the-line PCs, McFadden says. In
what seems like a contradiction—based
on numerous reports of Sun’s inten-
tions to enter the X-terminal market
by the second quarter of 1993-SMCC
also sees the Classic as a competitor to
color X terminals, McFadden says.
Where SMCC doesn’t see itself com-
peting is in the low-end/midrange PC
market, where office-automation and
home-computing applications rule the
roost, he explains. Interestingly, prior
to the November launch, quite a num-
ber of SMCC customers were thinking
and talking of the Classic as “a nice lit-
tle home computer.”—mjf’

Meanwhile, Over
at the Mainframe...

While one hand of Sun Micro-
systems Computer Corp. was showing
SPARCclassic as its low-end offering,
the other was displaying SPARCcenter,
a new and expandable server that can
support up to 20 SuperSPARC proces-
sors. The resulting system is a main-
frame-like device that Sun says will sell
into commercial, MIS-oriented
accounts, as well as to compute-inten-
sive technical users.

The SPARCcenter 2000 is a tower
unit hardly larger than the existing
SPARCserver 600MP. Under the
hood, however, all bets are off. An
entry-level system, which would cost
about $95,000, consists of a single sys-
tem board (with two CPUs), 4.2 GB
of disk space and 64 MB of memory.
Users can expand the system, however,
by simply sliding in additional system
boards—up to the total of 20 CPUs-at
a cost of $18,000 per board and
$10,000 per SPARC. Moreover, when
fully configured, the machine would
support 40 SBus slots, up to 1 terabyte



INTRODUCING
A NEW
BURST-THROUGH IN
SBUS EXPANSION BOX

TECHNOLOGY.

Only Artecon's
SmartBox™
offers you all of
these features:

® 6 Slots Per Box

® Master Compatibility in
Each Slot

® Burst Transfer Mode

® Optional On-board SCSI
and Ethernet Controller

® Supports all SBus
compliant cards
® Automatic Configuration

® LED Slot Configuration
Status

® Up to 24 Expansion Slots*

® Support for all SBus-based
Workstations/Servers

® OpenWindows ™ GUI
® One Year On Site

Warranty**
® $1,995***
1-800-USA-ARTE
Call NOW for ,
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2460 Impala Drive

Carlsbad, CA 92008-7236
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of disk and 5 GB of main memory.

What makes all this possible is the
operating system—the multiprocessor-
oriented Solaris 2.X SMP/MT-and the
XDBus. The latter is a CPU-to-memo-
ry link from Xerox PARC. Not a bus in
the classic computist-sense, the XDBus
is effectively a tiny packet-switching
communications network that links the
CPU to memory, CPU to CPU, and
system board to system board.

Because the systems are so new,
benchmark information remains
sketchy. However, Sun already has
some firm SPECmark numbers. In
terms of integer performance, the four-
processor version of the machine offers
4,199 SPECint92, and with eight pro-
cessors it offers 7,389 SPECint92. In
terms of floating-point performance,
meanwhile, the four-processor version
offers 5,605 SPECfp92 and for the
eight-processor machine, 10,096
SPECIp92.

Significantly, there is no VME bus in
the system. System expansion comes via
the SBus slots, or it does not come at
all. This does not really signal a change
of direction for Sun, since the company
has been backing away from VME since
the late 1980s, but it does bring the
company a step closer to being out of
VME entirely. Company spokespeople
say that while Sun will continue to sup-
port its existing VME products, like the
600MPs, it will introduce no more new
VME-based products.

Sun says the SPARCcenters will be
sold to commercial accounts that wish
to slowly migrate away from main-
frames to smaller, less-expensive sys-
tems. To this end, the company says
that it has designed them to be attrac-
tive to MIS—they are, for instance, said
to be “fault resistant.” Perhaps more
importantly, though, Sun has also
moved to change itself~modifying, for
example, its service and support pro-
grams to meet the needs of commercial
computing environments that cannot
survive long periods of downtime. —m;jr

Here Come the 10s

Contrary to the word on the street
(and a handful of published reports),
Sun Microsystems Computer Corp.
stands in good stead with its SPARC-
station 10s. The first model, the 30,

8
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began shipping on time and in volume
in September. Due to processor yield
problems, the Model 41 was shipping
only in limited volume this fall, but
Sun is promising volume deliveries this
month. The multiprocessing Models
52 and 54 are right on target, accord-
ing to Jeff McFadden, director of desk-
top product marketing, with the 52
due out in January and the 54 during
second-quarter 1993. And by and
large, users seem content with the sys-
tem delivery, performance and support
they are receiving from SMCC.

“Once they started coming,” says
Richard Elling, manager of network
support for engineering administration
at Auburn University, of the 35 Model
30s the university had ordered, “they
came fast and furious. But, of course,
we would always like them to ship the
next day.” At press time, Elling had
received 31 of the Model 30s but had
yet to receive the Model 41 or 54 that
the university has requested. The 30s,
which are running CAD/CAM/CAE
software and related development
tools, “are much easier to work on
than every other Sun, except perhaps
the ELC,” claims Elling.

What else do users like about the
10s? “Performance, performance, per-
formance,” responds Jeff Sundin, a
software engineer with the Sun VAR
CTR Business Systems Inc., Portland,
OR. For customers with applications
like Sundin’s—solids modeling,
database and CAD-speed is of the
essence.

Steve Mowbray, computer systems
manager for the University of
Manchester’s physics department,
points out another priority for SS10
customers: solid I/O performance. The
department is using the 10s to replace
IPXes to analyze various scientific data.
While noting that he’s not overjoyed
with SMCCs delivery speeds for the
two Model 41s he has on order, he
adds that the Model 30, of which he
has taken delivery, was “easy to install,
fits seamlessly into the SunOS 4.1.1
environment, [provides] good CPU
performance and fast SCSI.”

A couple of 10 customers make note
of some fairly minor yet annoying
cabling problems they've encountered
with the systems. One user says he
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wishes that Sun had included an RS-
232 cable with the 10 so that he would
have been able to access both a and b
serial ports. Another user at Purdue
University calls the thicknet port on
the Model 30 “a kludge.” CTR’s
Sundin claims “there are too many
‘optional’ cables—i.e., serial splitter,
AUI/speaker cable, parallel cable—for a
machine that includes so many stan-
dard items.” Sundin also points out
that the internal hard disks that ship

- with the SS10s use a completely differ-

ent mounting scheme than do the
other SPARCstations, and that this
difference “will make third-party disk
integration tricky.”

But the biggest problem in the S§10
realm remains the elusive Model 41.
SMCC knew this summer that the 41
would be late due to difficulties on
Texas Instruments Inc.’s part in turn-
ing out 40-MHz SuperSPARC chips
in volume. To compensate—and to
make use of a substantial quantity of
33-MHz SuperSPARC:s that T was
able to produce-SMCC developed a
previously unannounced SS10 Model
20 machine and made it available up
until September 30 to Model 41 cus-
tomers as an interim solution. SMCC
then knocked a couple of thousand
dollars off of the price of the 41
upgrade for the Model 20 customers.
Some 41 customers who opted not to
take shipment of the 20, pleading that
they didn’t understand the monetary
benefits of the deal, say they feel cheat-
ed. And even some 30 customers, who
later learned of the 20-to-41 upgrade,
say they wish they had known about
this option, claiming that it might
have inspired them to buy Model 415
instead of 30s.—mzjf

E&S Gives Graphics
to Sun Desktop
Graphics gurus and picture partisans
may finally be able to forgive Sun
Microsystems Inc.—thanks to a new
product from Evans & Sutherland
Computer Corp. in Salt Lake City.
Relations between the graphics com-
munity and Sun have never been
good—and they've been downright
strained since Sun’s well-publicized
departure from the high-end imaging

market, not to mention ill-timed and
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impolitic public statements by high-
placed Sun officers to the effect that
graphics specialists would be better off
working on video games.

Now, however, there’s a detente in the
making. This October, Sun and E&S
showed the Freedom Series of 3D
graphics accelerators for SPARC and
other Solaris platforms. The two prod-
ucts in the line, the Freedom 1000 and
3000, effectively bring the graphics per-
formance of E&S’s famed graphics
engines to the SPARCstation. The two
companies are saying that with this
introduction, Sun will finally be able to
compete directly with Silicon Graphics
Inc. in graphics-oriented accounts.

The two machines are tower units
that attach to a SPARCstation via an
SBus connector. The 1000, the smaller
of the two systems, ranges in price
according to model from $25,500 to
$32,500 and offers performance of
500K to 1 million vectors per second.
In terms of polygons per second, the
product offers between 500 and 1 mil-
lion. It has a resolution of up to 1,280
by 1,024.

The Freedom 3000, meanwhile,
achieves its highest performance
with the SPARCstation 10. In that
configuration, it offers 1 million to
3 million vectors and polygons per
second, depending on the model. It
has a resolution of up to 1,536 by
1,280.
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The machines are the product of
E&S but were developed with input
from Sun and will be marketed with
Sun—all of which is in keeping
SMCC’s Open Graphics scheme,
whereby Sun encourages but does not
develop a graphics and imaging prod-
ucts. The Freedom products thus offer
significant advantages for both Sun
and E&S. Sun gets a graphics capaci-
ty, which it needed badly, and E&S
gets a tochold in the standards-based
workstation world at a time when
sales of its own dedicated graphics sys-
tems are increasingly threatened by
high-performance but generic sys-

DOE Takes Shape

SunSofts Distributed Objects
Everywhere (DOE), which upon com-
pletion will be Sun Microsystems Inc.’s
distributed object-oriented computing
environment, has been shrouded in
secrecy to date. Outside of SunSoft (and
maybe even within it), no one seems to
know exactly when DOE will come
together and what shape it will take.

A couple of months ago, however,
interested parties received their first
glimpse of what some of the compo-
nents that will go into DOE will look
like. Three object-oriented database
management system (ODBMS) ven-

tems.—mjt

The Freedom'’s

high-end fea-
tures, such as
advanced light-
ing, shading
algorithms and
transparency
can be used to
portray the 3D
nature of
objects—like this
hand mixer.

dors—Object Design Inc., Objectivity
Inc. and Versant Object Technology
Corp.—revealed some specification and
product specifics in regard to how
their respective technologies figure in
the DOE scenario.

Object Design, Burlington, MA, is
developing an engine that will supply
the basic object storage capability for
DOE. The engine, called the Persis-
tent Storage Manager Engine (PSME),

Under the Hood

At the heart of both Freedom machines is an
array of processing elements that Evans &
Sutherland Computer Corp. calls “DSPs,” not to be
confused with commercial digital signal processors
such as the Texas Instruments Inc. TMS320CX0
line. Rather, these are modules that combine the
company’s proprietary graphics silicon and a 40-
MHz 29050 processor from Advanced Micro
Devices Inc., Milpitas, CA. Buyers can start with
relatively few DSP modules and upgrade to, in the
case of the Freedom 3000, 16.

The choice of the AMD 29K could be significant in
its own right. The SPARC has never pretended to be
a graphics or imaging machine. But until very recent-
ly, the merchant part most often chosen to run as
SPARC’s graphics coprocessor was the Intel Corp.
i860. As little as three years ago, Sun itself offered
i860-based image processors as attachments to its
workstations. A number of independent companies,
Du Pont Pixel Systems for instance, still do.

Now, however, the AMD part seems to be emerg-
ing as the first real rival to the i860 in that role. This
may be partly because of the 29K’s successes as a
graphics processor for Apple Computer Inc. graph-
ics and printing peripherals. As a result of its
embedded application wins, the 29000 currently
ranks as the No. 1-selling RISC chip family.—mjt

SUNEXPERT Magazine/December 1992



Y " " .

Y;es its true, L)\ @

you can get more

than a box.
But what most vendors
ship you,

won't knock off your socks.
So if you are looking for quite a bit
more, then buy from Apunix,
V\)('ou‘ve heard the lore.

ith Apunix, it all comes complete
with software and hardware,

both up to the feat.

mje’ll %uide you through the jungle
and help you pick
Because a DAT without software is
not too slick
Exabytes, too, can do a whole lot more
with our device driver
than the Sun driver can score.
Our drivers are crafted, with you
in mind f
S0 You‘can install them in very
little time..
Tape remaining and corrected error
counts are just a few of the
features that are paramount.

Archiving too is just one of the feats
that we can do and no others
can meet.
Let DAR and XAR take you afar
from where you can go with
some other VAR.

They can retrieve with the utmost
of speed using high speed search,
instead of a read.

Don’t worry if to others,
your tape has been sent

tar will read it, just less expedient.

Backups, too, can
happen at night

while you sleep
without a worry
in sight.

Our Network
Backup Daemon,
Dexter by name

knows very well what
is the game.

He will make sure that

your backup is
complete :

or send you e-mail so you know
what to repeat.

Robqtic Tape Libraries are handled
in stride by software you see,
that was built with pride.

From the EXB-10i, :
with ten cartridges
stacked high.

To the CHS-120
with more
cartridges than

JApunix

plenty.
Carousels and DAT

stackers are

gust a few more : S
of the many good choices that will
make your system roar.

It takes our device driver for random
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to run. e
So if you don’t have it, its just no fun.
Don't be so foolish,

when you buy some more
to save a few pennies, but give up
the store.

So %ve us a call and we’ll ship you

our box .

and you will discover that you were
as smart as fox.

When you open our box, and look
what’s inside

you will see hardware and software,
both side by side.

Just open the manual,
and read what you got

and you'll be pleased,
you bought more than a box.

(800) 8AP-UNIX

Computer Services
5575 Ruffin Road, Suite 110 Adic

Added
San Diego, CA 92123

Reseller
Voice: (619) 495-9229 FAX: (619) 495-9230
UUCP: ...lucbvaxlucsd!apunix!sales
Internet: sales@apunix.com



/0 BOTTLENECKS?

SYSTEM PERFORMANCE
PROBLEMS?

IS THE SOLUTION.

Did you know?

Your CPU can
execute over 100,000
instructions in the
time it takes for one
disk I/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
more

information.

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

W Add More Users Without
CPU Upgrade

=DES

Disk Emulation Systems, Inc.
3010 Scott Blvd.

Santa Clara, CA 95054
408/727-5497
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will provide a “limited subset of the
functionality” found in Object
Design’s ObjectStore database, accord-
ing to ODI. Object Design will license
PSME to SunSoft; SunSoft, in turn,
will provide an “open interface” to the
PSME, “allowing customers to easily
upgrade to a full-featured object-ori-
ented database, when required,” ODI
says. In July, ODI struck a similar deal
with NeXT Inc., whereby NeXT will
replace its NeXTstep file system with
PSME, says William Blundon, ODI’s
vice president of marketing.

ODI expects to ship PSME to
SunSoft sometime this month,
Blundon adds. SunSoft then will have
the right to transfer the PSME tech-
nology to Hewlett-Packard Co., Sun’s
partner in the development of the
Distributed Object Management
Facility (DOME), a key piece of the
Object Management Group’s
Common Object Request Broker
Architecture (CORBA) technology.

Objectivity, Menlo Park, CA, is
developing an interface between its
Objectivity/ DB database and DOME
According to Director of Marketing
Craig Woods, the interface will allow
DOE applications direct access to
objects in Objectivity/DB via the
CORBA protocol. “Objectivity has
announced the first ODBMS support
for the Sun DOME” Woods says. “For

users who wish full database capability,

including concurrency, recovery, trans-
actions, distribution, heterogeneity
and large data, Sun expects users to
replace the simple persistence system
(PSME) with a full ODBMS system.”

Objectivity and SunSoft are also
working to jointly develop and publish
an open specification to provide other
ODBMS vendors with a standard
interface berween DOMF and their
respective ODBMSs. The spec should
be completed sometime in mid-1993,
Woods says.

Versant, also of Menlo Park, is work-
ing with SunSoft to develop an open
application programming interface
(API) to various ODBMSs that are
part of DOE. The interface will be
based on the work of the Object
Database Management Group
(ODMQ), a year-old body formed by
commercial ODBMS vendors to create
standard object-oriented access meth-
ods in collaboration with the OMG.
Versant will build an implementation
of the ODMG interface, using the
OMG’s standard Interface Definition
Language (IDL) and will integrate the
result into the DOE environment,
explains Executive Vice President
David Gilmour. Developers will be
able to embed language- and
ODBMS-independent calls into their
applications, providing transparent
access, manipulation and control of an

ODBMS and the objects stored within

The Distributed Object Management Facility (DOMF)-a set of run-time services
for managing the execution and interaction of objects—is at the heart of DOE.

System A

Server
object

Run-time
[1:1¢:15"

Run-time
library

System B

Client
object

Client
object

Run-time
library

Object
adapter

Communication subsystem

Source: SunSoft
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Lose Your Mouse and
Increase Your Productivi

MOUSE-TRAK® is designed
with the highest quality
materials available. It is a
professional trackball
instrument, with features
designed for power users
with demanding needs.

Designed For The

Power User

If youare a

professional power

user involved in

CAD/CAE, Desk-top
Publishing, Command

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

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

T OLL

Enhanced Ergonomic Design
MOUSE-TRAK eliminates
wasteful and tiring arm and
wrist movements. Your hand
rests elevated on the soft
hand pad while your
fingertips manipulate the
trackball and input keys. It
is a natural and
effortless method of
precise cursor
control. With
MOUSE-TRAK
you can work longer
and more productively.

Better Than a Mouse
The trackball is superior in
almost every way to a mouse.

No special surface is required.
The footprint is much smaller.

Precision and control are
enhanced and comfort is
improved. Working with
MOUSE-TRAK will increase
your productivity.

For All Major Platforms
MOUSE-TRAK provides
Professional models for
popular workstations from
SUN and compatibles,
Digital, Intergraph,
HP/Apollo,

Silicon

Graphics, and IBM. Other
versions support PS/2 and PC
compatibles, Macintosh,

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

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

the ball opening for added

protection from dust and
debris, conformal-coated PCB
for enhanced moisture
resistance and debris

Industrial Models
HP/APOLLO
SUN Sparc

DEC

Silicon Graphics
NCD X-Terminal
RS/6000
PCserial

PS/2

Macintosh ADB
Professional Models
HP/APOLLO
SUN Sparc

DEC

Silicon Graphics
NCD X-Terminal
RS/6000
PCserial

PS/2

Macintosh ADB

$295
$295
$295
$295
$295
$295
$295
$295
$295

$199
$199
$199
$199
$179
$179
$179
$179
$179

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

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

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

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

The Professional’s Trackball

1-800-533-428 2 2

International MOUSE-TRAK dealers: NTWare Ltd. Pangbourne, Berkshire U.K. 0734 845792 The Chamelon Group Dusseldorf, Germany 0211-379057
GIGA Ltd. Tel-Aviv, Israel (3) 817-888 Datacomp Dietikon, Switzerland 1 740 51 40 SC METRIC A/S Naerum, Denmark 42 80 42 00

Aurora Systems, Inc. Seoul, Republic of Korea 7184985 Hypec Electronics Ryde, Australia (02) 808 3666 SPECMA Gothenburg, Sweden 031 89 16 00
PHASELYS Rosny Sous Bois, France Tel 48.94.84.85 FAX 48.94.96.16 MOUSETRAK is manufactured in the U.S.A. by ITAC Systems, Inc., 3121 Benton Street, Garland, Texas 75042

Tel: 214/494-3073 Fax: 214/494-4159 Patented by ITAC Systems, Inc. MOUSE-TRAK is a registered trademark of ITAC Systems. Inc. Other brand and product names are trademarks of their respective holders
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EDT Interface Cards
... the Intelligent Choice

S11W/s16D

S11W

* Interfaces with DR11W
peripherals

* 16 bit parallel interface
* 8 Mbyte per second transfers

S16D
* 16 bit parallel interface
* Supports buffered block
mode with internal FIFO
* 10Mb per second transfers
* Continuous Input or Output

S53B
* Complete MIL-STD 1553B

* 1 MBit per second serial
interface

* Supports all mode codes for
dual redundant operation

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

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

1100 NW Compton, Suite 306

Beaverton, OR 97006

Ph. (503) 690-1234
imconronsrsn FAX (503) 690-1243
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it, he says. The interface will be made
available to other ODBMS vendors
through the ODMG during the first
quarter of next year, Versant claims.
Object Design’s Blundon says he
believes the DOE environment could
be available to developers as early as
mid-1993. Others are not quite as
optimistic. But, in the end, “DOE will
be invisible,” explains Versant’s
Gilmour. “It will be an integrated part
of Solaris. Users won't know it’s there.
They'll just see more integration

among applications and data.”—mjf"

There’s Still Life at 40 MHz

While Sun Microsystems Inc. rushes
to bring its SuperSPARC- and
microSPARC-based systems to market,
a number of the SPARC
compatible/clone (a k a, SPARCalike)
vendors are finding the 40-MHz,
SPARCstation 2-compatible realm is
still a viable one.

Elitegroup Computer Systems Inc.,
Fremont, CA, is manuflwluring a
SPARCstation 2-compatible with a
Sun-manufactured motherboard and
GX graphics accelerator. And, rather
than going the cut-rate price route,
Elitegroup is nearly matching Sun’s
SS2 price, selling its VS-2000 system
for $15,000.

The Taipei, Taiwan-based parent
company is one of the major manufac-
turers of PC motherboards in the
world. “We're not trying to compete
with Sun,” maintains Darwin Chang,
director of marketing. “We're trying to
grow the marketplace.” Elitegroup’s
position is that other SPARCalike ven-
dors have done damage to the market,
through cutthroat pricing, use of poor-
quality components and peripherals
and tampering with host ID numbers.

The VS-2000 comes with a 21-inch
(as opposed to Sun’s 19-inch) Hitachi
flat-screen monitor. Elitegroup is
bundling with its system a 535-MB
hard drive (made by either Maxtor or
Fujitsu), compared with the 200-MB
drives packaged by other SPARCalike
companies with their products. Other
V§-2000 features include a Logitech
mouse, Type-4 SPARC keyboard, Sony
1.44-MB floppy drive and Sun GX
accelerator. In addition to offering a
complete, prepackaged system,
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The VS-2000 from Elitegroup
Computer Systems Inc. is one of
several new 40-MHz SPARCalikes.

Elitegroup is offering the VM-40
(SPARCstation 2) motherboard and its
VG-VX (Sun’s GX) accelerator card as
standalone products. The mother-
board lists for $3,000 and the accelera-
tor for $1,600.

Startup Stealth Computer Systems of
Thousand Oaks, CA, has been ship-
ping since June the StealthStation and
StealthServer 11, a pair of 40-MHz sys-
tems. Both ship with a choice of 17- or
21-inch flat-screen color monitors;
three open SBus slots; up to 2.4 GB of
internal disk and 21 GB of external
disk; and optional GX accelerator.
With a campaign of “Out of Nowhere:
The System You've Been Waiting For,”
the company is going head-to-head
with Sun and other SPARCalike ven-
dors. Pricing ranges from $7,495 for a
base configuration to $15,695 for a
fully loaded system with 32 MB of
main memory, a 1.2-GB disk drive
and 21-inch monitor.

Stealth is presided over by Mike
Hildenberg, the former vice president
of marketing, sales and service for Sony
Corp.’s workstation division. At press
time, Hildenberg said Stealth was
putting the finishing touches on the
StealthStation III, a low-cost 40-MHz
SPARCalike “with slightly better MBus
performance.” Stealth expected to ship
the $4,995 system in November.

The company is in the throes of
developing a number of Cypress
Semiconductor Inc. hyperSPARC-
based SPARCalikes, which it expects
to introduce during first-quarter 1993,
Hildenberg says. The StealthStation XI
will clock at 55 MHz, 50 SPECint92
and will come in at a base price of
$10,000. The dual-processor Stealth-
Station XII will fly, he says, with a
SPECint92 rating of 97. Base price
will be $15,000.—mzjf



Open systems
so powertul,

others will be fuming.

Our competitors aren’t going to be happy
about this. But you will.

Our newest models churn out some
pretty impressive numbers. The new
POWERserver” 580 and POW ERstation™ 580
deliver leading uniprocessor performance
just a speck over 126—126.2 SPECmarks”
to be exact. The new POWERserver 980 is
an even more impressive 1277.

But there’s no need to be so technical.
When it comes to commercial applications
performance, our TPC-A™ numbers
are equally impressive. So these are high-
performance systems perfect for all your
day-to-day business needs.

With our new POWERservers, you get
the kind of supercomputer power and
speed it takes to access and work with large
databases, handle heavy transaction
volumes and support hundreds of users—
without giving up the kind of flexibility
and expandability your business demands.

As part of the RISC System/6000° family,
all POWERservers and POW ERstations
operate on AIX? IBMs commercial-strength
version of the UNIX" operating system.
And when it comes to service and support,
we’re not blowing smoke. For starters,
we offer a one-year warranty, and you can
always count on the unparalleled support
of IBM—24 hours a day, 365 days a year.
Call your IBM marketing representative
or Business Partner. For literature, call
1 800 IBM-6676, ext. 714* And get ready

for an awesome display of power.
Th
€ Nnew

POWERservers 580 and 980.

* 580 TPC-A local throughput, 157.2;
pricelperformance, $9,200.

* 980 TPC-A local throughput, 160.3;
pricelperformance, $11,000.

* Unmatched service and support.

gistered trademarks of their respective companies. SPECmark is
h geometric mean of the ten SPECmark tests. TPC Benchmark A is an interactive multi-user benchmark
of an OLTP banking application environment. All prices listed are MSRP. Remarketer
y. ©1992 IBM Corp




This Just In...

* The first national SunNet Manager
Users Group has been formed by net-
work integrator DeskTalk Systems
Inc., with the first meeting having
taken place at InterOp Fall. The group
is intended to help users and develop-
ers to “figure out how to put the vari-
ous network management applications

together,” in the words of DeskTalk

NEWS

President David Kaufman. For more
information, contact DeskTalk at
(310) 323-5998, ext. 510, or
SnMUG@desktalk.com.

* Yet another CASE integration stan-
dard is in the making. SunSofi,
Digital Equipment Corp. and Silicon
Graphics Inc. have created a CASE
tool integration standard that they are

proposing to ANSI that will enable

developers to integrate and deploy
their CASE tools across different
CASE environments. The submission,
“The CASE Interoperability Message
Sets: Release 1.0,” specifies a common
set of definitions for messages that can
be shared among CASE tools, includ-
ing messages for debugging, browsing,
analysis and design, editing and ver-
sion management. Because the stan-

16

Also on the SPARCalike Beat...

Hyundai Electronics America’s Axil Workstation
and Hyundai Workstation divisions have introduced two
product families consisting of five new SPARC worksta-
tions and servers. The AxilStation-230 and AxilStation-
250 are the first of Axil's line of “differentiated, value-
added SPARC-compatibles aimed primarily at the com-
mercial market,” according to the San Jose, CA-based
company. The three Hyundai Workstation systems are
the first of the division’s clones.

The 230 and 250 are based on SuperSPARC; the
230 supports a single CPU only; and the 250 can be
upgraded to support multiprocessing. Pricing ranges
from $15,995 for the AxilStation-230 to $16,995 for the
AxilStation-250. Both feature a built-in fax/modem
interface, rather than an ISDN one such as Sun pro-
vides with its SS10. The clones include the HWS-
S$210, a $13,000 SS2-compatible; the HWS-S310
(Model 3.0), a $16,995 SS10 Model 30-compatible;
and the HWS-S310 (Model 4.1), a SS10 Model 41-
compatible.

On the personnel front, Axil has added Sun’s former
director of channels strategy USA, Daniel Shaver, to
its ranks. Shaver is Axil's first vice president of sales
and marketing.

SBus board vendor Integrix Inc. launched its first full-
fledged workstation, called the Integrix SS2 Basic
System, at UNIX Expo in September. The monitorless
system lists for $2,995. It features three SBus slots, up
to 128 MB of internal memory, Ethernet and SCSI-2
ports, a three-button mouse and Type 5 keyboard. The
Newbury Park, CA, vendor is targeting OEMs, VARs and
resellers with its entire range of boards and systems.

Beleaguered Opus Systems has thrown in the
SPARCalike system towel but will continue to sell its
SPARCard PC board. Opus sold its workstation busi-
ness to Digital Systems Research, an Arlington, VA, fed-
eral systems integrator and consultant. DSR will be
manufacturing the former Personal Mainframe worksta-
tions at its facility in San Diego. During the transition
phase, Apex Computer, Redmond, WA, will be handling

customer support calls for Personal Mainframe.

Laptop vendor RDI Computer Corp., San Diego,
CA, announced that it has received “significant” addi-
tional financial backing from its “strategic partner”
TriGem Computer Inc.

Notebook vendor Tadpole Technology Inc., Austin,
TX, is making an active matrix TFT color display avail-
able as an option with its SPARCbook. TFT provides
faster screen refresh and a wider viewing angle than
passive LCD, making
for image quality closer
to that of desktop work-
stations than portables.
Tadpole also has
extended disk options,
allowing users to opt
for up to 360 MB of
hard disk storage. In
conjunction with Codar
Technology Inc.,
Longmont, CO, Tadpole has introduced the Lynx
ruggedized SPARCbook. The ruggedized version is a
15-pound system with a durable aluminum case. And
Tadpole will support Morning Star Technologies’ Point-
to-Point Protocol (PPP) on the SPARCbook as an
option when it issues its next release of Solaris for the
SPARCbook. Morning Star is based in Columbus, OH.

Tatung Science & Technology Inc. released specs
and pricing for its SuperCOMPstation 7/30. The sys-
tem, which is slated to ship this month, is based on a
36-MHz SuperSPARC. It sports many of the same fea-
tures as the SS10 Model 30, with a few exceptions.
Whereas the SS10 offers two MBus slots, the Super
COMPstation features just one. The Tatung system
doesn’t come with an ISDN port, but it does offer as
part of its standard package an SBus GX board. (For
the SS10s, GX is an add-on option.) List price is
$16,290. The 33-MHz, SS10 Model 20-compatible, the
Super COMPstation 7/20, was to have shipped in
November, for a list price of $14,990.
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Avalanche victims dig out by luck.
You may prefer XSoft.

Productivity gains of up to 90 percent. Sharper decision-
making. Workgroup collaboration.

These are the happy results for people who have
challenged the document mountain in their organiza-
tions and come out on top.

Their common weapon: the office automation,
text retrieval, publishing, and personal productivity
software packages from XSoft. Now the movement of
information and ideas through your company can be a
fully collaborative work process. Individuals can build
on what passes before them, on screen or on paper,
turning documents into strategic assets.

Begin group by group. Or start companywide.
You are in control. XSoft’s product families are fully
scalable, so paths for future growth are always
clear. And XSoft is fully compatible with UNIX and
PC platforms.

So if documents are burying you, call us. We can
show you software solutions to help you stay on top.
For your free video guide to “Digging Out of the
Document Avalanche” or a white paper on “What

N XSoft

28 A Division of Xerox

FrameMaker users should
know about GlobalView.’ call
1-800-626-6775, ext. 106.

© 1992 XEROX CORPORATION. XEROX, XSoft, and GlobalView are trademarks of the XEROX CORPORATION, All other product names are trademarks of their respective owners. Sources of factual information available from XSoft
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dard is transport-independent, it
allows developers to work with other
tool integration standards of their own
choosing, such as Tool Talk,
SoftBench’s Broadcast Message Server
and/or DEC’s Fuse. “Until now,” says
Steve Martino, SunSoft’s director of
DOE product marketing “we’ve had a
phone without a way to call people.”
More than 12 CASE tool vendors have
endorsed the effort.

¢ Check out two new books on the
Internet. Addison-Wesley Publishing
Co.’s Internet System Handbook, edit-
ed by Dan Lynch and Marshall Rose,
is a collection of chapters authored by
“specialists and pioneers in each aspect
of the Internet’s underlying technolo-
gy.” Part | is an introduction to and
review of the Internet’s geographic and
technological evolution. Part IT is
devoted to the net’s underlying tech-
nologies, including the core protocols,
routing and major applications. Part
III discusses the Internet infrastruc-

ture, and Part IV focuses on changes in

the Internet architecture made neces-
sary by growth and new technologies.
O’Reilly and Associates’ The Whole
Internet User’s Guide and Catalog, by
Ed Krol, is an introduction to the
Internet for new users. The Resource
Catalog lists many of the resources
available to net users—ranging from the
Bryn Mawr Classical Reviews to the
University of Stuttgart’s on-line cook-
book. The book offers a little net his-
tory, an explanation of how the net
works, a chapter on addressing and
“general background on what you're
allowed to do.” Both books are avail-
able through technical bookstores and
directly from the publishers.

* SunSoft has rolled out a full-text
search-and-retrieval application called
Searchlt. The application allows users
to locate on-line business data, such as
reports, proposals and correspondence
stored anywhere on the corporate net-
work. Searchlt also enables users to
manage and manipulate this informa-
tion via its DeskSet-based interface.
Because it is based on ONC/NES,
Searchlt makes searches across multi-
vendor systems possible. Like
AnswerBook, Searchlt is based on
Fulcrum Technologies’ Ful/Text
engine. Pricing for a single-user

18
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license, shrink-wrapped package for
Solaris 1.0 is $295.

* A different DBMS: Automated
Technology Associates, Indianapolis,
IN, has unleashed its Entity Relation
Database (ERDB) on software devel-
opers and systems integrators. The
database offers “100 to 1,000 times the
performance of relational database
management systems,” the company
claims, and is tailor-made for factory
floor, telecommunications, distributed
control systems and other “primary
operations” support systems. ERDB
also offers hooks to conventional
RDBMSs for planning and analysis via
an SQL interface. The product runs
on SunOS, VMS, Ultrix, HP-UX,
SCO UNIX and the Stratus operating
environments. Licenses begin at
$10,000.

* Hauppauge, NY-based systems inte-
grator ERI is offering customers a
direct FrameMaker-to-Sybase link.
The link is built upon the Crossroad
application development system from
Crossroad Systems Inc. The link is
designed to save corporate users time
in formatting and reformatting docu-
ments. ERI also has expanded the
capabilities of its OutLook open imag-
ing environment to include viewing
capabilities on PCs and Macintosh sys-
tems. PC and Mac users can now
query, view and edit documents resid-
ing on OutLook’s UNIX-based servers
via a portion of Informix’s Wingz, cou-
pled with PC/TCP,

* Network-management vendor
Remedy Corp. of Mountain View, CA,
has created an application that pro-
vides managers and users with “user-
definable dashboards,” thereby simpli-
fying the tasks of and requirements for
network managers. The application is
called Health Profiler, and it “distills
the messiness of the plethora of MIB
variables into the visual essentials,”
according to Remedy CEO Larry
Garlick. The product works with
many existing network management
applications. It runs on top of SunNet
Manager; OpenView support will fol-
low in 1993. A single-user license of
the real-time view builder and display
tool is $4,000; the history module and
report writer list for $4,000, and addi-
tional user licenses for $2,500 each.
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¢ Cincinnati, OH-based software dis-
tributor SCH Ine. is shipping an inte-
grated network system and application
management system called
OS/Eye*Node, a product developed
by systems integrator Digital Analysis
Corp. The package’s Motif GUI
allows managers to maintain consis-
tent interfaces for the product’s vari-
ous modules, which include
Domain*View, Map*Editor,
Node*View and Data*View.
OS/Eye*Node is distributed, SNMP-
based and open enough to accommo-
date future standards and protocols,
including OSI and DME. SCH also is
making available its UNIX manage-
ment environment, called SCH:SAM
(System Administration Manager).
The product, which is “more than a
UNIX shell,” according to the compa-
ny, integrates several utilities—print
management, batch job scheduler,
tape backup system and a customiza-
tion toolkit—via a consistent front end.
* UniSQL Inc.’s multiple heteroge-
neous DBMS, UniSQSL/M, is now
available to early-release customers, a
few months after the Austin, TX-
based company originally planned to
ship the product. (UniSQL says it
was waiting for the market to catch
up with its technology.) The package
allows SPARC users to “unify the
schemas of existing multivendor
databases to form a single, homoge-
neous database for application devel-
opment.” UniSQL/M integrates with
existing UniSQL products, including
the UniSQL/X DBMS and
UniSQL/4GE application develop-
ment tools. Version 1.0 supports
Ingres and UniSQL/X. Support for
Oracle and Sybase, as well as DB2,
IMS and RMS, will follow. A single-
user license begins at $3,995.

* SunConnect has joined hands with
a group of systems and networking
vendors to form the APPI Forum.
The Forum is chartered to develop a
standard advanced peer-to-peer inter-
networking solution that will provide
TCP/IP capabilities in the SNA
space. The result will offer users a
choice that competes head-to-head
with IBM Corp.’s APPN solution.
Other members of the Forum include
Alcatel, British Telecom, Cabletron



Systems, Cascade Communications,
Cisco Systems, Digital Equipment
Corp., Hewlett-Packard Co., Infonert,
McData, Netrix, Proteon and
SynOptics. The group is hoping to
submit a full APPI spec to the
Internet Engineering Task Force by
mid-1993.

Other Open
Systems News

Digital Equipment Corp.

Raytheon Co. has signed a license
with DEC enabling Raytheon to pro-
duce military versions of DEC’s Alpha
architecture. Raytheon’s adaptations
will go into systems that meet military
specifications and provide a range of
real-time processing functions.

Another Alpha-related announce-
ment comes from Nth Graphics Ltd.
Austin, TX-based Nth Graphics has
agreed to port its Portable GL graphics
software library to DEC’s forthcoming
Alpha workstations running DEC
OSF/1. NPGL software mimics the
Iris GL V4.0 graphics software pro-
gramming environment from Silicon
Graphics Inc. The NPGL software will
allow graphics-intensive programs
written for SGI systems to be ported
quickly to Alpha workstations.

DEC has made available SQL Access
Server for Rdb/VMS, a product for
software vendors developing clients
that implement the SQL Access Group
standards for multivendor database
interoperability. SQL Access Server for
Rdb/VMS is the first in a series of
SQL Access-compliant database prod-
ucts under development by Digital.

DEC is gunning to develop a com-
plete object-oriented software develop-
ment environment and has developed
enhancements to established products
and new services to fulfill its mission.
DECdesign Version 2.0 now includes
support for new design techniques that
integrate this graphical design and
analysis tool into the object-oriented

NEWS

environment. DEC Object/DB
Version 1.0, a port of the Objectivity/
DB database, is now available from
DEC. The next release of DEC C++
for UNIX-based systems, when
announced later this year, will support
DEC OSF/1, as well as OpenVMS
and Ultrix.

IBM Corp. -

Top-end models for both the desk-
side and rack-mounted versions of its
RISC System/6000 were introduced
by Big Blue. The deskside worksta-
tion/server Model 580 and rack-
mounted POWERserver 980 incorpo-
rate IBM’s fastest clock rate (62.5
MHz) processor. Both systems also
use the 80-MB/s Micro Channel I/0O
bus and faster I/O controller
announced earlier this year on the
Model 970. IBM added to the
machines SCSI-2 technology, the sec-
ond-generation small computer sys-
tems interface. Storage capacity, pric-
ing and other details weren’t available
at press time.

IBM also unveiled the first five com-
ponents of its DCE-based product
line, called the AIX DCE Product
Family. AIX DCE Base/6000 includes
a time service; thread service; the DCE
remote procedure call (based on the
Hewlett-Packard Co./Apollo NCS
RPC); and clients for security, service
and cell directory. AIX DCE Security
Server/6000 provides authorization
tools and authentication based on the
Kerberos system. AIX DCE Cell
Directory Server/6000 provides a local
naming service that works in conjunc-
tion with the global naming done by
the X.500 server. AIX DCE Enhanced
Distributed File System/6000 is an
implementation of the Open Software
Foundation’s distributed file system for
remote file access. AIX DCE X.500
Directory Server/6000 provides global
naming services based on X.500. The
first three products will be available in
December; the latter two in June
1993. In a separate, but related,
announcement, IBM launched AIX
CICS/6000. Slated for June 1993
availability, AIX CICS/6000 is a fully
compatible version of IBM’s Customer
Information Control System transac-
tion monitor for OLTP. =o
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sk Mr. Protocol

by MICHAEL O’BRIEN

“Hop hop hop hop hop hop hop!
We are going to the shop!”
—Walt Kelly

“Choose your routes carefully. You'll be
in them for the next 2,000 hops.”
—Signpost erected by
a network pioneer

“HONK!”

~Beulah, when time is up
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traceroute
® ok Why
® should I care?
Why am [ here?
A: Well, let’s
take the last question first. From my
point of view, you're here because I
pay you a substantial sum to be a
stooge. So enough of the philosophical
stuff or your cut of the George P.
Wheeler Memorial Ding-Dong Fund
is history. Got it?

Now, it turns out that your first
question is at least moderately interest-
ing, since it’s about the only naviga-
tional tool we have on the Internet.
Mr. Protocol begs you to cease your
squawks of alarm: He is speaking, as is
his wont, at a very low level.

traceroute is a tool that allows
you to discover the route traveled by
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TOM BARRETT

How Wide is Round?

How does

packets en route from your machine to
any other machine on the Internet. It
can’t be guaranteed, of course, that all
packets will travel by the same route,
but you will at least have a pretty good
indication as to what is going on.

The traceroute program, which
was written by Van Jacobson, takes as
its argument the name of an Internet
host. Its output is a series of lines that
list each node along the path through
which the packet was routed on its
way to the destination.

Mr. Protocol wishes to point out that
if you stop to think about it, this is a
remarkable achievement. Considering
the propensity of network managers to
keep network information inside the
network, the success of t raceroute
in exporting information is to be
marveled at.

The reason for this success, of course,
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ASK MR. PROTOCOL

traceroute to bbn.com (128.89.0.122), 30 hops max, 38-byte packets
1 our-gateway1 (130.221.192.1) 0 ms 0 ms O ms

NOoO o~ WwN

Figure 1. Route to host bbn.com

is that the network managers have no
choice in the matter. If they pass pack-
ets at all, traceroute must work. It
does its work by using a feature of
ICMP, the Internet Control Message
Protocol. This is a type of IP packet,
separate from TCP or UDD, that is
normally used to send useful informa-
tion between machines that are
exchanging IP packets. For example,
ICMP REDIRECT is sent back to the
originator of a packet and tells it that
while an attempt will be made to
deliver the packet, future packets to
the same destination should be sent to
a different gateway. ICMP SOURCE
QUENCH is a control message
amounting to, roughly, “SHADDAP!”
It is used to cause a machine to slow
the rate at which it is generating pack-
ets for a particular destination.

traceroute works by sending a
type of packet called ICMP ECHO. If
a host receives an ICMP ECHO
packet addressed to it, it must return
that packet to the sender by swapping
the origin and destination addresses
and shipping it back out. This is part
of the IP protocol spec, and any host
that does not do this is in violation of
the spec.

traceroute sends a carefully
constructed ECHO packet. One of the
fields in every IP packet is the Time to
Live field, also known as the TTL
field. This field is used to prevent rout-
ing loops from clogging the Internet.
If a packet hasn’t gotten to its destina-
tion by the the time specified in the
TTL field, it is dropped. Otherwise,
packets “stuck” in circular routes
would circulate forever. Formally, this
is specified as a time. However, the
correlation between real time and the
amount of work that should be done
to deliver a packet is hazy at best,
given the range in speeds encountered
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our-gateway?2 (130.221.120.2) 0 ms 20 ms O ms
our-external-gateway (130.221.96.2) 20 ms 0 ms 0 ms
In-gw.isi.edu (128.9.16.1) 20 ms 20 ms O ms
128.9.16.7 (128.9.16.7) 160 ms 160 ms 160 ms
bbn-blk.twb.net (28.50.0.0) 240 ms 240 ms 260 ms
BBN.COM (128.89.0.122) 200 ms 200 ms 180 ms

on the Internet (from 1,200-baud
SLIP connections to 45-Mb/s T3).
Therefore, in practice, the TTL field is
universally used as a “hop count,”
specifying how many routers a packet
should traverse before being dropped.
Ordinarily, this field is filled in auto-
matically with a “sensible” number.
These days, 64 is the suggested value
(to be found in the “Assigned
Numbers REC"-always interesting
reading). traceroute, however,
constructs its [CMP ECHO packet
“by hand” and injects it into the “raw
packet” interface (which is why
traceroute has to run as root). It
actually sends a series of ICMP
ECHO packets, starting with a TTL
value of 1.

The host will send this packet,
presumably, to the nearest gateway,
which will decrement the TTL field.
Since the field is now zero, the packet
has timed out and will be dropped.
However, the gateway, following the IP
spec, will generate another type of
ICMP message to the originating host
(the one running t raceroute),
informing it of the timeout. This
ICMP packet will show the gateway as
the sender, so the originating host now
knows where the packet was when it
timed out. No big surprise here—after

Figure 2. Route to host nic.cerf.net

all, it sent the packet to the gateway in
the first place-but now, having made
arrangements to see the reply,
traceroute will construct a new
ECHO packet, this one with a TTL
value of 2. This packet will time out,
not at the gateway, but at the next hop
along the road. Now the originating
host knows to whom the gateway sent
the packet.

Continuing along in this fashion,
traceroute will send out repeated
ECHO packets, each one with a TTL
value one greater than the previous
one, waiting each time for the timeout
notification. Eventually, instead of a
timeout notification, it will get an
ECHO REPLY packet from the desti-
nation, and knowledge of the route is
now complete.

Figure 1 contains sample output
from traceroute. The first three
entries represent gateways internal to
the organization owning the originat-
ing host; these have been changed.
The rest of the entries represent the
hosts traversed on the way to the desti-
nation host. Each echo packet is actu-
ally sent three times. The readings in
milliseconds after each entry give the
time required to receive the timeout
notification and therefore give some
notion of network delays. An asterisk
in this position indicates that no reply
of any sort was received. Note that
sometimes the intermediate gateways
are known only by network address.
This means that the gateway’s host-
name could not be discovered via the
domain name system.

Figures 2 and 3 give routes to other
locations, for comparison. Note that
the originating host is in Southern
California, yet it takes fewer hops to

traceroute to nic.cerf.net (192.102.249.3), 30 hops max, 38-byte packets
1 our-gateway1 (130.221.192.1) 20 ms O ms 0 ms
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our-gateway?2 (130.221.120.2) 0 ms 20 ms 0 ms
our-external-gateway (130.221.96.2) 20 ms 0 ms 20 ms
In-gw.isi.edu (128.9.16.1) 20 ms 0 ms 20 ms
ucla-isi-gw.In.net (130.152.64.2) 20 ms 20 ms 0 ms
cerfnet.ucla.edu (128.97.130.10) 20 ms 40 ms 300 ms
sdsc-ucla.cerf.net (134.24.101.100) 40 ms 20 ms 40 ms
134.24.99.2 (134.24.99.2) 20 ms 20 ms 40 ms
nic.cerf.net (192.102.249.3) 40 ms 40 ms 40 ms



“| INVENTED

SCCS, But Now
| USE

PVCS is the Standard for
Desktop and LAN-Based
Development

“I invented SCCS back

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

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

- Marc Rochkind

PVC”

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

Other new features include:
M Definable promotion models.

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

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

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

INTERSOLV, Inc. » 1700 NW 167th Place » Beaverton, OR 97006 » 503-645-1150 » FAX 503-645-4576

Circle No. 24 on Inquiry Card

Marc Rochkind, President, XVT Software, Inc.

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

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

Call today for our FREE Eoi
white-paper, “Cost Justifying ~ /
Software Configuration
Management for

UNIX Environments”.

SunSoft SunOS & Solaris 2.0
IBM AIX
0s2
SunSoft/Interactive System V/386
SCO UNIX System V/386

1-800-547-4000 EXT. 25

30 Day Money Back Guarantee

INTERSOLV



move to BBN, in Massachusetts
(Figure 1), than it does to move to
Cerfnet headquarters in San Diego
(Figure 2). This is because there seems
to be a gateway attached directly to
BBN, in something called twb.net.
One guess might be that this repre-
sents the Terrestrial Wideband Net.
Figure 3 shows that the route to
Berkeley, traversing as it does the T3
backbone, requires far more hops than
either of the other two.

The lesson here is that connectivity is
both hierarchical and nonobvious. The
number of hops would seem from our
examples to be completely unrelated to
the geographical distance involved. In
fact, this is not true. There is a correla-
tion, if only a rough one. Our exam-
ples are thrown off by the fact that ISI
seems to have a direct connection of
some sort to BBN. In fact, a jump
from Sweden to Japan can take more
than 30 hops. We can conclude that
the number of hops is correlated to the
number of organizations traversed, and
to the extent that this corresponds to
geography, the hop count will increase
with distance.

What does all this mean? Mr.
Protocol is glad you asked.

ASK MR. PROTOCOL

In fact, the Internet is more than a
collection of machines. It is the
connections between the machines.
Therefore the size of the Internet must
include not only the number of hosts,
but the largest path from one “side” to
another. If we take each possible pair
of hosts and find the routes between
them, then the longest route in this
collection could be taken as the “diam-
eter” of the Internet. The Internet is as
big as the biggest hop count.

How big is this? We don't really
know. It changes all the time, as orga-
nizations rewire their internal architec-
tures and refurbish their connections
to the “outside world.”

This is the current subject of an
interesting debate. Presuming that Mr.
Protocol has any following whatsoever,
those lucky souls will remember prior
discussions in this column regarding
the current effort to redefine the
Internet Protocol, given the current
squeeze on address space. Those
responsible for this effort know that,
given the current size of the Internet,
the choices they make now will be in
force well into the next century, and
that significant pockets of the Internet
will not upgrade at all, necessitating

Figure 3. Route to okeeffe.cs.berkeley.edu

traceroute to okeeffe.berkeley.edu (128.32.130.3), 30 hops max, 38 byte packets

1 our-gateway1 (130.221.192.1) 0 ms 0 ms 0 ms

2 our-gateway?2 (130.221.120.2) 0 ms 0 ms 0 ms

3 our-external-gateway (130.221.96.2) 0 ms 0 ms 20 ms

4 In-gw.isi.edu (128.9.16.1) 40 ms 0 ms O ms

5 ucla-isi-gw.In.net (130.152.64.2) 20 ms 0 ms 20 ms

6 cerfnet.ucla.edu (128.97.130.10) 20 ms 20 ms 20 ms

7 sdsc-ucla.cerf.net (134.24.101.100) 40 ms 20 ms 20 ms
8 134.24.99.254 (134.24.99.254) 40 ms 20 ms 40 ms

9 enss.sdsc.edu (132.249.32.22) 20 ms 20 ms 40 ms

10 t3-1.cnss17.t13.nsf.net (140.222.17.2) 20 ms 20 ms 40 ms
11 t3-3.cnss16.13.nsf.net (140.222.16.4) 40 ms 40 ms 40 ms
12 t3-2.cnss8.13.nsf.net (140.222.8.3) 40 ms 40 ms 60 ms
13 t3-0.cnss9.13.nsf.net (140.222.9.1) 60 ms 40 ms 40 ms
14 t3-0.enss128.13.nsf.net (140.222.128.1) 40 ms 40 ms 60 ms

15 SU-A.BARRNET.NET (192.31.48.200) 40 ms 60 ms 60 ms

16 SU-C4.BARRNET.NET (131.119.254.104) 60 ms 60 ms 40 ms

17 UCB-C1.BARRNET.NET (131.119.2.2) 60 ms 60 ms 60 ms

18 inr-108-dmz.Berkeley.EDU (192.31.161.22) 60 ms 40 ms 40 ms
19 inr-60-fddi.Berkeley.EDU (128.32.155.60) 40 ms 60 ms 40 ms
20 inr-35.Berkeley.EDU (128.32.168.35) 60 ms 40 ms 40 ms

21 csgw.Berkeley.EDU (128.32.133.254) 40 ms 100 ms 60 ms

22 okeeffe.CS.Berkeley.EDU (128.32.130.3) 40 ms 80 ms 80 ms

26

SUNEXPERT Magazine/December 1992

some provisions for backward compat-
ibility, or at least for “backward” gate-
way translation.

Most of the “packet wars” are being
fought over the twin issues of routing
and addressing, which shouldn’t be
surprising, given that that is what
started the whole business in the first
place. However, some attention is
being paid to the question of the new
version of the TTL field. How big
should it be? What is the future diam-
eter of the Internet?

This is a wonderfully loaded ques-
tion, so Mr. Protocol will of course
dive right in.

The problem in terms of the TTL
field is that it is difficult to say,
ofthand, whether it should continue to
be a hop count, or whether it should
in fact represent a true time to live. On
the one hand, not all hops are equal.
In the case of the T3 backbone, for
example, there are all sorts of internal
hops, as can be seen from the gateway
names beginning “t3-” in Figure 3.
These handoffs occur at very high
speed and should probably not be as
“expensive” as a real gateway handoff,
for example. Some wags have started
referring to such an internal handoff as

a “hippety.” On the other hand,
to give a packet a true time to live
requires that gateways have some
notion of how long a handoff
takes. Over the lifetime of a
packet, this could lead to gross
misestimation.

One other possibility is to give
each packet a time stamp. This
has the distinct advantage that
the gateway need no longer mess
with the packet as it goes
through. Decrementing the hop
count means having to fix up the
checksum, which is a relatively
expensive operation. A time
stamp doesn’t have to be changed,
merely compared with the
current time.

This, however, requires that the
entire Internet be synchronized to
a common time. This led to a
discussion that Mr. Protocol was
proud to witness. The argument
moved, and Mr. Protocol is not
making this up, to the realm of
special relativity. The problem is



that the rotating surface of the earth
constitutes an accelerated frame of
reference, which makes the entire issue
of global synchronization problematic.

Calculations can be done, of course
(Global Positioning System satellites
do them all the time), but it is a
nontrivial problem. In fact it would
take some work to decide just how bad
the synchronization errors would be.
Hmm, let’s see, the speed of light in
fiber is roughly 50% of the speed of
light in free space, so the transit time
around the world would be on the
order of a third of a second...

What? Hello? Oh, very well. But just
remember, when we're squirting pack-
ets between Earth and Mars, transit
times will become very important.

The other alternative is to use a hop
count, as before. In this case it
becomes important to determine the
maximum hop count that will be
encountered. The chief problem of
this approach is evident: It requires
social prognostication as well as tech-
nical sophistication. How many orga-
nizational boundaries will there be?
What will, in the end, count as a
“hop”? Everything? Nonbackbone
hops only?

Mr. Protocol is of the opinion that
the hierarchical future of the Internet
is only now beginning to be appreci-
ated. The local/mid-level/backbone
division of the net will only increase
with time. Mr. P, is on record as
having guesstimated that the average
household will have no fewer than
three levels of networking before a
packet even gets out of the house. The
first level represents packets exchanged
between processors within a given
device, the second represents the
exchange of packets between devices in
a system (the stereo system, for exam-
ple), and the third level represents the
housewide net. It figures that this divi-
sion will continue, at least somewhat.
The current telephone system is hierar-
chical in this way, though of course the
architecture is invisible to the end user,
as it should be.

This would argue that the difference
between a “hippety” and a “hop” is not
merely facetious. Ideally, hop counts
would themselves be hierarchical, indi-
cating expected lifetimes at each

ASK MR. PROTOCOL

network level. This may in the end
prove too complicated. However, it
would also provide some new func-
tionality, as it would be possible to
mark packets as “local only,” merely by
setting the hop count above a certain
level to zero. This feature might seem
useless, until we remember that there
will be charges for the use of networks
outside the house. Restricting packets
from using high-charge, long-distance
networks might eventually be a desir-
able feature, though perhaps this
would be best accomplished via an IP
option. If this feature were commonly
used, though, option processing might
prove to be too expensive. On the
other hand, this might come under the
heading of policy-based routing, which
is definitely on the horizon as long as
networks persist in having acceptable-
use policies.

The end result is that there are those
who believe that the network, no
matter how large it grows, won't possi-
bly have more than 100 hops end-to-
end, because there won't be more orga-
nizational boundaries than that.
Others believe that hop counts in the
tens of thousands are possible.

Who's right? Mr. Protocol wishes he
knew. Somebody had better know,
though, because the packet format to
handle all this must come off the
drawing boards and into service soon.

=0

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 aerospace research corporation.

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

KEITH GRAVES

Accessing Other Machines

by PETER COLLINSON, Hillside Systems

f you look around an average UNIX system, you will

find several ways of reaching out from your machine

and touching another. One basic need is to ship files

between machines. A second is to run remote
commands. A further need is to have the ability to log in
from one host to another. The standard utilities that are
provided offer a mix of these capabilities.

There are three main groups of commands. The UUCP
suite permits file copying between machines; UUCP stands
for “UNIX to UNIX copy.” UUCP was the first widely used
set of networking software. It was originally designed to run
on serial lines slung between terminal ports on machines. It
gained popularity when modems became widespread.
UUCP implementations now exist for most machines and
operating systems.

The next set of available commands all start with the letter
“r.” The rcp command performs a remote file copy; rsh
executes a command on another host and r1ogin is used
for remote login. There are also “r” versions of the dump and
restore programs that are used to dump (and restore) a
local machine to a remote tape. The original “r” commands
were invented at Berkeley and were “a quick hack,” an after-
noon’s expedience. However, they have found their way onto
most networked UNIX machines. In general, these
commands are restricted to UNIX systems, although you

will find other implementations. They are mostly used for
connections on the local-area network but can be used over
the Internet. This is a testament to having the same protocol
running everywhere.

The remaining commands are designed for use on longer
haul connections, like the Internet, but of course, can be
used locally too. They were also designed to be machine- and
operating system-independent, so that the services can be
provided ubiquitously. The ftp command allows interactive
access to a remote machine solely for the purpose of transfer-
ring files. Remote login is done using telnet.

This article concentrates on the middle set of commands,
the “r” commands, to illustrate how they work and the prob-
lems that arise when using networking to provide interma-
chine communication.

Networking

While there may seem to be a wide range of commands
and systems, the model of networking that they use is
remarkably consistent. The model is largely independent of
the actual technology being used to communicate. When we
connect two or more machines together, the same types of
problems pop up.

First, we need some way of saying which machine we
would like to reach—this is normally called the address of the
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machine. Being humans, we like to refer to machines by
name rather than by number. We name our dogs, cats, boats,
so why not our computers? It’s usual for the protocol or the
hardware to use numbers to address remote systems. We try
to provide a directory service to translate from the name that
we want to use into the number used by the underlying
layers. Some systems use a file, /etc/hosts, to list names
and addresses. The software to access this file is quick and
dirty, doing a fast scan when needed.

Using a file doesn't scale. It’s not impossible to keep all the
names and addresses on the Internet in a file. It’s just impos-
sible to keep all correct names and addresses in a file. The
update job is beyond human abilities. An automatic system
is needed and exists; it’s called named. This supports the
Domain Name Service (DNS); it makes your machine part
of a distributed database of names and machine addresses.
You maintain your local addresses and access other people’s
up-to-date information when you want to address their
machines.

OK. We can put something out on the network that is
guaranteed to reach another machine. What problems are
there then? At a low level, we have the related problems of
flow control and data reliability. If my speedy machine is
transmitting to your sluggish one, eventually your machine
cannot take data fast enough. It will need some way to tell
my machine to stop sending data for a short time until
buffers become free.

One way for you to deal with this overrun problem is
simply to throw away inbound data when you run out of
space to keep it. However, this makes the connection unreli-
able. Applications running on your machine won't know
whether they have got all the data that I have sent. Also, it’s
entirely possible that I don't know that you have thrown
away some of the data.

For some applications, we might not care if data is lost. If
my machine is regularly updating something on your
machine, then one lost message might not matter, another is
coming. For other applications, we do care. If we are trans-
ferring a file, we need to know that the file has come across
reliably. If bits are missing, we will get a little cross.

Networking software begins to tackle these problems by
splitting the data into manageable chunks called packets. We
arrange things so that when we send a packet, the other end
will either get it intact or not see it. Sometimes the hardware
takes care of this; sometimes code layers in the communica-
tions protocol will cope. If the application demands that we
send a single message, then we can possibly send the message
in one packet. This is often called communication by data-
grams.

Datagrams are not reliable, in the sense that they might not
get to the other end. Datagrams will contain addressing
information and on a complex network can take different
routes between machines. As a result, they might appear at
the other end in a different order from that in which they
were sent. If an application chooses to use datagrams to
communicate with another machine, then it is its problem
to cope with the difficulties raised by these limitations.

[f we want to provide a reliable connection between
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machines, then we will use datagrams to create a virmual
cireuit. This is a temporary connection between machines
built from protocol. Both ends know that the connection
exists and will maintain some state information about the
connection: I have just sent packet number 5; or I am
expecting packet 92 and have just got 93; or I have just been
asked to retransmit the last packet I sent.

If we create a virtual circuit, some of the bandwidth of the
network is used to communicate this state information.
There are often timeouts running so we can detect whether
the other end of the connection has died or perhaps a packet
has gone astray. The protocols deal with flow control in a
number of ways, using packet acknowledgments or go-ahead
messages. As a benefit, we will have confidence in the trans-
mitted data. We will know that the data we have just sent
has reached the other end intact and in the correct order.

As far as the application is concerned, someone else is
worrying about data integrity. It can simply open the
connection, throw some data down the hole and close things
down, in the knowledge that the data has reached the other
end intact. This satisfies the needs of many applications.

We have a model of communications that permits us to
address remote machines by name. Our model recognizes
that the network is inherently unreliable and does something
about it if needed. On the Internet and also on local ether,
we use Internet Protocol (IP) packets to communicate. On
this is built a simple datagram protocol-User Datagram
Protocol (UDP) and a reliable virtual circuit protocol—
Transmission Control Protocol (TCP).

Remote Login

Since networking began, people have wanted to log in
from one machine to another; this saves hardware—you only
need one terminal-and desk space. The rlogin program
permits this. Let’s go though a login session and see what
happens. A user types something like rlogin remote.
First, the name of the remote machine is translated into a
network address using direct translation from /etc/hosts,
or more dynamically using the Domain Name Service. Then
rlogin makesa TCP call to remote. All being well, the
connection pops up in a user level process, r1ogind, on the
remote machine.

Here is the first of the problems: Data from the user’s
keyboard does not appear on the remote machine as a series
of characters from a serial line. It appears as the inbound half
of a bidirectional network connection. The rlogind
daemon needs to pass inbound information into shells and
commands that the user will run; it needs to collect the
output from these commands and send them via the
network to the user on the remote machine.

We could envisage a scenario where rlogind forked to a
user shell and ran commands. The commands would inherit
the network connections as file descriptors; we can arrange
for network connections to operate with normal read/write
system calls. Things would work happily for many
commands that deal with streams of data (this is what rsh
does, see below).

The trouble is that many commands that users need to run

are interactive and have strong ideas about the nature of
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heir input and output device—it must be a terminal. Perhaps
hey need to alter the flow characteristics of the terminal,
vhether the terminal should send a line or a single character.
>erhaps they need to turn echoing on and off. These
rrograms get confused if they try to take these actions using
_oct1 calls but the calls fail. The calls will fail when the file
lescriptor referring to the standard output is not a terminal
»ut is a network connection. We need something that will

se like a terminal for these interactive connections to talk to.
Chis is the pseudo-terminal.

The pseudo-terminal is a special device driver sitting in the
cernel. It acts rather like a tunnel through the kernel, but a
unnel that alters the nature of the messages that pass
hrough. One end behaves like a terminal to any process
1sing it; the other end deals in streams of data like a UNIX
ile or network interface. If you pump data into the write
1alf of the stream end, it appears as read data for the termi-
1al. When the process writes to the terminal half, the data
ippears at the stream end as information to be read.

The two ends are conventionally related in name. For
:xample, /dev/ttypa is the terminal end of the connec-
ion while /dev/ptypa is the stream end. When rlogind
sets a remote request from another machine, it looks for a
tee pseudo-terminal. It starts the login program using the
erminal end as the standard input, standard output and
itandard error channels. From now on, the user logs in as
10rmal and all the programs that are run are convinced that
hey are talking to a terminal. The r1ogind daemon hangs
wound shipping data between the stream end of the pseudo-
cerminal and the rlogin running on the caller’s machine.

By now, the original r1ogin program has forked into two
1alves. One takes data from the network and sends to the
icreen; one takes data from the keyboard and sends it to the
-‘emote machine via the network.

We can now put the whole story together. We imagine that
‘he user is editing a file on the remote machine using an
nteractive editor and see what happens when the user types
1 character on the keyboard. The character enters the local
machine and is read by the listening half of the rlogin
srogram. The character is encapsulated in TCP and sent
sver the network to the remote machine where rlogind
ceceives it. The character is now passed into the stream end
>f the pseudo-terminal and is read by the editor from the
corresponding terminal end.

If the editor decides to echo the character, it will send it
vack the way it has just come. Sending it by the pseudo-
rerminal to rlogind, from rlogind to network, from the
network to output half of the r1ogin program. Finally, the
achoed character appears on the user’s screen. This process is
shown in Figure 1.

Security

Having got the basic mechanism in place, let’s worry a
little about security. Since the standard login sequence is
being invoked, users are asked for their password to validate
the connection to the machine. This may seem reasonably
secure since it is no different from logging in from a termi-
nal. It seems so normal that people do this without thinking;
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Figure 1. Processes involved in character input and
output for rlogin

after all, using rlogin looks the same.

However, networking technology is remarkably insecure.
It’s easy to sit on an Ethernet and grab all the packets travel-
ing between two points. Also, network debugging software
exists to track particular connections in the protocols. The
normal login sequence turns echo off so that someone look-
ing over your shoulder cannot see what you are typing.
However, this precaution is useless because your password is
traveling as plain text and is visible to the network snooper.

You have some protection if your network is composed of
workstations, because workstations generally prevent raw
access to the network. Packet tracing is only permitted to
superusers. However, all bets are off if you connect PCs on
your workstation network. Anyone can snoop from a PC.

Security is always a compromise between safety and conve-
nience, in computing systems and life. Usually, it’s conve-
nient to be able to log in remotely, and we will take the risk
of password discovery. However, too many people are not
aware that the risk exists.

If you regularly log in to a remote machine, it quickly
becomes inconvenient and tedious to be forced to type your
password every time. The designers of rlogin knew (or
found) this and decided to permit “fast” access. The
rlogind daemon knows the address of the machine that is
calling since it needs to send data back there. It can look up
the name from the address to determine the machine that
originated the call. By adding the remote machine name to a
file, we authorize remote access without a password.
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There are two parallel mechanisms, first, the system admin-
istrator can create a file, /etc/hosts.equiv, that gives the
names of all the machines that are cooperating. Users must
have the same login name on all machines in the group.

Second, a user can establish his/her own mapping by creat-
ing a file called . rhosts on the home directory. This can
give a remote machine from which the user will be permit-
ted to log in with no password; it can optionally be used to
permit free access to a user with a different login name.

Again, this all seems sound. The system administrator can
control access with the hosts.equiv file; otherwise the
user must log in to the machine to create the local . rhosts
file. Once the files are in place, then the problems of pass-
word visibility disappear since users no longer type them on
every connection.

Other problems raise their head. First, there is the problem
of litter: Once a machine name is in your . rhosts file it
tends to stay there. Many people will enter the name of a
remote machine into the . rhosts file as a matter of course
and forget to take it out again when access through that path
is no longer needed. This is the way to build up a network
of insecure connections to a machine. If one machine is
compromised, then all your logins are accessible too. The
Internet worm had a field day with . rhosts files.

It’s a bad idea to allow nonpassword access for anything
other than connections that you use regularly. It’s a good
idea to always use the same login routes and ensure that the
.rhosts files permit only the connections that you use. 1
also think that it’s a bad idea to allow nonpassword access on
a wide-area network.

Second, there is the bigger problem of a machine popping
up on the network and pretending to be a trusted host. Since
the address in the host is configured in by software, any
address can be loaded. So it’s possible to lie about who you
are and be believed. In general, this can only happen if the
trusted host is down.

Some systems have insisted that the hardware Ethernet
address of a remote machine be installed in a file before it
will believe that the remote machine is who it says it is. This
has not really caught on, largely because it’s inconvenient to
maintain distributed databases of Ethernet addresses and the
solution doesn’t scale.

These problems are beginning to be solved with the intro-
duction of security systems like Kerberos; encryption is help-
ing the software to believe that other software systems can be
trusted.

Remote Execution

The authentication system that is used by rlogin is
adopted from the remd () routine. It is this routine that
forms the basis of the remote execution program rsh and,
in turn, the remote copy program rcp. The ability to
remotely execute a single command on a remote machine
considerably enhances the ability of a single user to take
advantage of the CPU cycles that may be unused on a
multimachine network.

Using rsh is simplicity itself, assuming that the
/etc/hosts.equiv file is set up or the . rhosts file is in
place. To list your home directory on another machine called
remote, you can say:
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Ot course, any product we sell carries the full manufacturer's



FREE SUBSCRIPTION! TO GET A FREE ONE YEAR SUBSCRIPTION TO OUR SUNEXPRESS CATALOG, SIMPLY FILL OUT AND

FAX THIS FORM TO: 314-344-8099.

Mail to: 4. What is your buying role?
?f [:I ; | 2 a) Recommender 0 d) Purchasing/Procurement Dept.
e ' b) Decision Maker e) End User
P.0. Box 4426 2 ¢) Authorize/Approve Q) Other (please specify)

Bridgeton, MO 63044
5. What environment, hardware platform, and peripherals apply to your location? (check all that apply):

(3 Yes, | would like fo receive a free subscription fo the SunExpress Catalog. Operating Systems Sun Hardware Peripherals
3 | am a current subscriber and would like to confinue o receive the SunExpress Catalog. Ja) Sun0S an) SPARCstation ELC Jaa) SCSI Devices
(3 Yes, | would ke to receive the Sun Express Spares Catalog for self-maintenance customers. ab) Solaris 3 0) SPARCstation IPX (2 bb) Laser Printers
(3 Please have a telesales representative call about (product name): ¢ UNIX 1 p) SPARCstation IPC 1 «) Video/Graphics/Memory Boards
(d) SCO UNIX/Xenix Jq) SPARGstation 2 (dd) Desktop Disk Packs
NAME Qe) 05/2 Q) Sun? O ee) Tape Backup Systems
Qa f) Ultrix/VMS as) Sun3 2 ff) Optical Storage Devices
TILE a E) PC/MS-DOS Q1) Sund Qgg) Hard Disk Drives
COMPANY ah) \Mm}owsii (Ju) Sun38bi a Eﬁ) (D-ROM
i) Mac/0S 1 v) SPARCserver 690MP 2 i) Other
DEPT./MAIL STOP 3 j) NetWare (Novell Jw) SPARCsystems (please specify)
STREET ADDRESS u] kl) LAN Mu;sger 670MP/630MP
2 1) Banyan/Vines 2 x) SPARGserver 490
an STATE I m) Ofher Jy) SPARCserver 470
BUSINESS PHONE ( ) (please specify) 1 2) Other
FAX ( ) (please specify)
. 6. My company /department /location’s Sun systems are used for the following (check all that apply):
1. | om a current Sun/SPARC user: (1 Yes 1 No 2 a) Applications Development (Software Development), Tools/CASE
A . . 2'b) Business/Financial
'2j My business is best described as (check all that apply): 2 ) Engineering/Scientific/R&D (Engineering Calculations, CAD/CAM/CASE)
a) Accounting/Banking/ Finance 1 j) Manufaciuring 21d) Offe Automation/Workgroup Applicafons
(1 b) Architecture/Engineering (2 k) Non-Profit Organization 22 e) Deskiop Publishin
2 ¢) Communications/Computers 3 1) Retail Trade 20 Progruri;mi ng/Dmguhuse Management/S0L.
(2 d) Construction m) Reseller D g) Systems Uity Sofwore
(1 e) Education/University 1 n) Systems Integrator 0 ﬂ) sziwork Management
1 ) Government 1 o) Transportation/Utilfies 3 i) Other (please sgecify)
a E) Graphics/Prinfing/Publishing 2 p) Wholesale Trade e
g ; Ilnsurlun(e 2 ) Ot (pleuse specfy) 7. In my job, my specific product interest is (check all that apply): 5
1} tega Jda) Adl;on Memory 3 f) File Servers 3 ) Workstations
; ; . 'b) Backup/Storage Systems A g) Printers 3 k) X Terminals
,3' My ftitle/level is (check only one): . . = h) Consuton 3 ) Computer Servers a ﬁ) Software Applications a0 pG
1 o) Corporate/Executive Management (President, Chairman, Owner, Partner, Principal) 3 i) Education 2d) Disk Drives o . Makiesenes o i} T
2 b) Finance/Administrative Management (VP/Director/Manager of Finance, Purchasing, Administration) 3 j) Other (please specify) 0 o) Other (plase spedify) o

(3 ¢) Sales and Marketing Management (VP/Director/Manager of Sales, Markefing, Research, Planning)

(1 d) Computer Systems/q Operations Management (VP/Director/Manager MIS, Operations, Systems Integration, Software/Hardware Design)

[ e) Computer Systems/Operations Professional/Staff (MIS, EDP, Programming, Purchasing, Systems Analysts, Systems Admin. Computer Specialist)
3 f) Technical Management (VP/Director/Manager of Engineering, Manufacturing, Quality Assurance, Product Development)

3 g) Technical Staff (Engineering, Manufacturing, Tech. Support, Systems/Software Design, Quality Assurance, Systems Integration, Systems Admin.)

What products would you like us to carry or what services would you like us to provide?

CUT HERE SE3B2



THE BEST PRODUCTS AND
SERVICE UNDER THE SUN.

@ SunExpress

A Sun Microsystems, Inc. Business

S UNEXPRESS




SunSolution’s interactive CorelDRAW™. Create
g software. on your Sun workstation.
-4-21  $299 COR-2.0-4-4-21 $759

ith Sun's Video
shics” Xvideo card
fia presentations.

P
E ShowMe

BUS EXPANSION OPTIONS

SPARES ArteBus® SBus card with 16 asynchronous serial RS-232 ports and a parallel port.

Sun Tyge—i Keyboard, North American. SUNX-5B-1600 $1,249

320-1072 S170 ArteBus SBus card with 3 or 4 asynchronous serial RS-232 ports and a parallel port. __
SUNX-SB-300P S 449
SUNX-5B-400P S 579

SunExpress carries VWyse Terminals, System Software, Developer Tools,
Input Devices, Network Management Products, PC/Macintosh Con-
nectivity Products, Cabling of all sorts, Documentation, Maintenance
Cuides, Ethernet Devices...whatever you need to enhance your Sun
system.

The point is, we carry the largest selection of Sun brand products



A WHOLE

APPLICATION
Lotus® 1-2-3°. T

PEED PRINTING & |
nter 20™. No other printer in its pﬁdr« 2 comes close to mutdnng its ;ioff,dmg"ym 5625

-minute and 50,000-page rated duty cycle. Comes with 57 F3 fonts,
ypuss rnster prinnng ophon, ‘ﬂo #i resoluhon, and much n@u. y

Pics card or Pare
 fo create superb

INFORMATION SOFTWARE
Searchlt™. SunSoft’s™ new personal
MEMORY |n:ormut|on munagez IeII: you fm:egzukly the
Eve body can use a better memory at a better price. information you need when you need it
SIMM SPARCstation ELC. | P SRCH-1.0-4.1-21 249
X 104Q 200
Ib-MB SIMM SPARCstation ELC, IPX.
X116U $739
Four 4-MB SIMMs SPARCstation IPC. BOOKS
X116Y 739 Solaris® System Administrator’s Guide

by Janice Winsor.
SUNX-BKS-SOLARIS 525

What you see above is just a small samplin
of the products we carry. Obviously, we coulgn t
show all of our over 1000 software and hard-
‘ ware add-on products. If we did, you'd have to
’ read this piece with a microscope.
In addition to the categories |i Fsted above,




WHY ON EARTH SHOULD

YOU BUY SUN
PRODUCTS BY PHONE??

Many Sun users are coming fo the redlization that there's a better
way to buy addon hardware and software for their Sun and SPARC®
systems.

Frankly, other computer users have been buying computer products

g over the phone for years.

Makes sense. VWhen you
SR % ¥ need stuff like spares, memory,
Cal ke weekdys bween 9 AM and B P EST for o, couecus snice. - sOOftwvare, ferminalls, or masss stor-
oge oroducts right away, it should be as easy as just picking up the
one and ordering.
Until now, however, many Sun users didn't think it was %

possible to do business this way. They've worried %
about support and compatibility issues. & &
\/\/hicﬁ is why Sun created SunExpress — a new, &v
very convenient source for competitive prices on and %
quick delivery of Sun brand and select third R SR
party prod ucts. or knows more about them than SunExpress.
SunExpress is very easy to do business with. You'll find friendly,
helptul people at the other end of the line.
Our knowledgeable telesales team will happily provide you all the
@ presales technical support you could possibly
need.
Just as important, you can have the utmost conti-
® dence in what you buy from SunExpress. Sun
S brand products are designed from the start for
J optimal performance in your open systems environ-
ment.
And the third party products we sell are very
e refully chosen for outotthe-box compatibility.

Call or fax in the form on the last page
for a free SUbSCf.\pT\Oﬂ. ©1992 SunExpress, Inc., Chelmsford MA. Prices and contents subject fo change without notice. Offer not valid outside the U.S. No further discounts apply.



UNIX BASICS

S rsh remote 1ls.

If the authentication fails, the command will fail, with the
Permission denied error message. Othe