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Imagine Configuring Your Sun
Storage System In Less Time Than
It Takes To Get A Cup Of Coftee.

What could be faster or easier than gettinga by simply snapping in devices, fans and power
cup of coffee?  supplies without.ever having to power down/
How about system. Without t6als or servico/uiil
\ \! cénfiguring your Sun® SPARCstation” or . either. Imagine having that kind of control, r

\ SPARCCenter StorageWorks Outshines Sun matter what

__ StorageWorks

Snap-in capability for
((:)hoice of S(}!:SLZ Disk
inital’ tical and dev ; o
Digital's 35" disk dives, 525" something you.
solid state disk drives,

StorageWorks™ N | just can’t get

Server with |ryrem— needs are. tffsé o

) bﬁélrpower
SCSI-2 Deskside BEELLLS
Redundant
cooling:
Easy component
Swap. =020
for Sun. Now, what And at just $5,049 for on Digital’s family

4.2GB. This product is pi
thousands less than Sun.

Yes

. anywhere else.
Yes

- For information
No powering down.

Expansion Pedestal

used to be ari of StorageWorks

. awkward, time-consuming task can be done  products for SUN that range from desktop
%quickly and easily. That's because of the way  to data center, including
StorageWorks is designed — exceptionally ~ RAID, just call us at
modular, flexible and expandable. It gives you  1-800-DIGITAL. What we
a wide variety of devices for a customized  suggest is that you do it

solution, and it lets you change components  on your next coffee break.

W or k digital
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How DO You GET THE POWER OF THREE
SPARCSERVERS INTO A SINGLE BoOX?

1000 2000 3000 4000 5000 6000 7000

Our new hyperSPARC" CPU
modules can increase your
server’s performance 2 to 4
times — for a fraction of the
cost of your original system.
Think about it. You've invested
over $100 thousand in your server,
and up to $1.5 million in software.

And you still want more performance.

Now, for only
$9950, ROSS
Technology's new
YSS MHz hyperSPARC multiproces-
sor CPU upgrades can increase the

performance of your SPARCserver”

SPECrate-int

SPECrate-fp

PERFORMANCE COMPARISON: hyperSPARC Quad
CPU vs. Original-Equipment SPARCserver G0OOMP

600MP Series or SPARCstation™10
(Models 20 and 30) from 2 to 4 times.
You have the option of a dual
processor upgrade for $5950, or for
maximum performance, the quad
upgrade for $9950. Because ROSS
Technology was the original CPU
manufacturer for Sun's” multi-

processor-based servers, you can be

assured of full Solaris®1.1 software
compatibility and SCD compliance.
We're so confident about your satis-
faction, we're offering a
full 30-day money-back
guarantee and a one-
year warranty. Imagine — tripling
the performance of your server for
only $9950.
Call 1-800-774-ROSS for

more information and a complete
set of specifications.

R3SS

¥ EC #H NOGL O GY I NTE

A SuBSIDIARY OF FujITsu, LTD.

Py
R

5316 Hwy 290 W., Austin, Texas 78735 * (512) 794-8579 FAX (512) 794-0323 * E mail: <ROSS_INFO+aAYN%AYN@MCIMAIL.COM>

©1993, ROSS Technology, Inc. Sun, the Sun logo, Sun Microsystems and Solaris are trademarks or registered trademarks of Sun Microsystems, Inc. All SPARC trademarks, including the SCD Compliant logo, are trademarks or reg-
istered trademarks of SPARC International, Inc. hyperSPARC is licensed exclusively to ROSS Technology, Inc. SPARCstation and SPARCserver are licensed exclusively to Sun Microsystems, Inc. Products bearing SPARC trademarks
are based upon an architecture developed by Sun Microsystems, Inc. All other product or service names mentioned herein are trademarks of their respective owners.
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Editorial

Linchpin or Has Been:
The Choice is Yours

This month’s cover story explores yet another irony of the UNIX mar-

ketplace. It’s another one of those “Gee, look what my PC can do that
UNIX systems have been doing for at least a decade” deals. It’s integrated
office automation (OA) packages. BOPS, tech-
nobabble for business office productivity sys-
tems, were pioneered in the UNIX environment
but taken to marketing heights and sales success
in the Macintosh and PC arenas. With tools
like Publish and Subscribe and OLE, we'll have
to wait and see how far the personal computer
can go in moving data from app to app. (I've
heard that OLE is a euphemism for what mata-

dors have to walk through to get their job
done.) What a concept: Keep data files and instructions separate.

I can imagine rational people making the case that the current movement
toward UNIX as a glue OS for client/server environments is driven by this
very approach. Files are files. Devices are files. Everything is a file: character
special files, block special files, FIFO files, symlink files, and on and on.

If you throw in piping, NES and Ethernet, you get a glimmer of why
UNIX systems can become linchpins in the migration to client/server sys-
tems. As mainframe/superminicomputer-based data centers experiment
with downsizing, and PC/Mac and Novell networks try to reach up to
robust, yet elegantly simple in design, UNIX-based workstations and
servers, each will find a point of equilibrium. Despite the fact that every
major vendor would claim to be on the crest of a great rightsizing wave,
the water, in real live data processing shops, has just begun to swell. You,
SunExpert readers, as power users, systems administrators and network
managers—UNIX veterans all-will have to embrace new and expanding

roles if the network is ever to become the computer.

Ly g

P.S. Ken Jones, SunSoft’s rep to the COSE (Common Open Sofrware
Environment) Core facilities data gathering subgroup, is looking for info
about current resource use along with “wish lists” from sysadmins. Get a
copy from kenjones@rmtc.Central . Sun.COM.
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1o use Your
NEW HDS X WINDOW
TERMINAL FOLLOW THESE
INSTRUCTIONS:

1.PLUGITIN
2. TURN IT ON

HDS X Window terminals are the easiest to mstall and the
easiest to use. When equlpped with local
have to do to start using one is plug turn it on.
Because all of the terminal’s fonts, server code and applications
are stored locally there’s no need to install, configure or
change anything on your host computer.

The most powerful X terminals
Every HDS X terminal features a fast RISC processor a

includes HDSperx, a set of local applications that run inside
the HDS X terminal to offload your existing computers. -

Local applications include licensed window managers,
terminal emulators, a clock with alarms, a calculator,
Postscript display and a screen saver.

Same day shipment

To make you productive faster, HDS X terminals

are in stock for same day shipment. Simply call

HDS and ask for QIKship service. We’ll even

accept your MasterCard or Visa if that makes
the purchase easier.

fe

HDS Value Prices
HDS has one hardware architecture and one software version
for all of our models, so in addition to being easy to use, our
terminals are easy to design, manufacture and support. That
makes HDS’ costs the lowest in the industry. Consider just a
HDS models (there are lots more):

T4 TVIOTIO! s cononvss st wsssmasnssa i s s $ 899

B 157 COLOL, im veimiminismisssivs s meminiss o sinminss e $1,499

17 Color; o e sam s s s 557 $1,999

| O] (o) S $2,699
ney-back guarantee

Because we know you’ll love your
new HDS X terminal, we include a
full money-back guarantee. So you
can relax and take advantage of all
the extras.

So why wait? Pick up the
phone and call HDS now!

1-800-HDS-1551

an aééighéd‘éy?stems

Bl oot e

© 1993 Human Designed Systems, Inc. 421 Feheley Drive, King of Prussia, PA 19406. Phone 215+277+8300. FAX 215+275+5739. All rights reserved. HDS, HDSperx are trademarks of Human Designed Systems, Inc.
Prices are subject to change without notice. Quantities and configurations in stock may be limited. Call HDS for details.
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Keepalives and TCP

Dear Peter Collinson:

I was reading your column in
SunExpert (November 1993, Page 30),
and there’s a major error in it regarding
keepalives. Keepalives are generally
designed to catch the case where nei-
ther side has communicated for a while
and thus no data or acks have flowed.

In the Control-S case, TCP has a
mechanism called the zero window
probe, which allows the sender to peri-
odically try to send a little data, even if
the advertised window size is 0.

Craig Partridge

craig@bbn.com

Nits in Frame 4.0 Review

Dear Editor:

I read, with interest, your December
1993 review of FrameMaker 4.0 [Page
74].

I've been using 4.0 for a little while
now, ever since we finally got our ser-
vice support upgrade. [ am writing in
regard to your nit about the Cerl-r
access to commands. Oh, I too made a
comment about the quick reference
guide being so thick.

In any event, things like file saves can
be done as Esc f's. Almost all Cerl-r
options can also use the Esc key. At
least, this is true on the UNIX version.
I've always used the Esc key to access
hot-key features, even in prior versions.

One of the things that has always
ticked me off is the weird key
sequences that are needed to grab a
special character from a PostScript
font. I have a simple little PostScript
program that will dump a PostScript
font as a table listing of the characters
and their hex, octal and decimal val-
ues. Frame has never allowed entry of
PostScript characters via their number,

6

until now. It is extremely easy to modi-
fy the file that defines the entry of the
PostScript characters. Actually, I didn’t
redefine the sequences, but added to
them, so that the original Frame key-
strokes are still there, as well as my
new ones. So I can now access all
PostScript characters between 80 hex
and FE hex (FF access is broken due to
a Frame bug) by simply hitting control
f (for font :-) and the two-number hex

| code of the character.

You could easily define your Escape
sequences. Obviously, you couldn’t do
Esc s for save, since Esc s is the start
for the Special menu.

Another nit that you didn’t mention
is PostScript font support. There isn’t

- any. The Island products allow you to

add the PostScript AFM and font
description file, and it will happily dis
play and use the font. With Frame,
bitmaps are needed for the characters,
in order for anything to be displayed.
Thank goodness the Mac Fontograph-
er program provides those bitmaps in a

wide range of user-selectable sizes.
After that, adding a font is not too bad.

Mike Brown

brown@wi .extrel .com

SBus Communications
Breakdown

Dear Editor:

As you are aware, the December
1993 issue contained an article [Page
44] on the popularity of the SBus and
“A guide to 23 vendors and 63
products.” I was very disappointed
that CoSystems, in the Sun
marketplace since 1988, was not
included in either the story by Michael
Jay Tucker or in the product listing.

Our first SBus product, introduced
in 1990, has grown into a complete
family of data communications
controllers designed specifically for
VME and SBus workstations and
servers from Sun, Solbourne, Tatung,
CompuAdd, Hyundai, Force
Computer and other compatibles
manufacturers. CoSystems’ SBus cards
are designed to install in any available

. SBus slot and come with a 12-month

SUNEXPERT Magazine/February 1994

warranty on hardware and software.
Each board carries a 30-day
“satisfaction” guarantee.

Our SBus products include a wide
range of serial controllers in 4-, 8- and
16-port configurations that operate at
50 b/s to 38.4 Kb/s with a full
complement of control signals
(rts,cts,dtr and ded). They also include
software and hardware flow control
and many support RS-422 signals.
And some models even include
bidirectional parallel ports. In fact, we
have SBus cards with one or two
parallel ports. For example, our
CoPOP-1 is the lowest cost solution
for connecting a printer, plotter or
other parallel device to an SBus
workstation. It is compatible with
NeWSprint, most laser printers and
virtually all matrix printers.

Steven A. Martinez

Vice President

CoSystems

3350 Scott Blvd., Bldg 61-01
Santa Clara, CA 95054

stevelcosystems.com

Pot: Kettle Black

Dear Editor:

In regards to your editorial in the
December 1993 issue [Page 4], I
laughed the first time I saw the Sun ad
to which you refer. However, now that
I think back to all the crap I've put up
with under Solaris 2.1, I tend to cry.

While 2.3 looks (so far) to be fairly
solid, I can’t help but think that it is so
because of the efforts of us unwilling
beta testers, the ones who bought into
2.1 thinking it might be somehow use-
ful. Only now can we seriously consid-
er moving our SunOS$ platforms into a
Solaris environment.

We have some real faithful followers
of Rev. Gates in this company. They
get a real big kick out of my rejoinder
to the Sun “guinea pig” ad:

Pot: “Kettle, black?”

Sun really needs to rethink who
might be laughing over their little joke.

Willard Dawson

uunet !bsan.bsan.com!wdawson



Rack & Roll.

Visionary Engineering.

Rackmounting an off-the-
shelf desktop SPARC 10

preserves the Sun warranty, | %S

service and price.

An optional removable drive
subsystem lets you add 6
additional 3.5"
devices, including .
up to 12GB of hot
plug disk.

Off-The-Shelf.

Artecon’s slender new Sphinx chassis is the only product today
that allows you to rackmount an off-the-shelf desktop SPARC®
10 workstation or server. And the optional hot plug removable
drive subsystem lets you add all the devices you need to build a
powerful server — for thousands of dollars less than a preconfig-
ured package.

For The First Time Ever.

The Sphinx neatly encapsulates a SPARCstation™ 1, 2, or 10
and fits any 19" rack. It comes with side mounted slides, whisper
quiet forced air fans, tuck-away lug handles, and up to two addi-
tional 3.5" or half height 5.25" devices — disk, optical, CD, or
tape. In the rear you'll find completely unobstructed access to the
SPARCstation backplane.

The optional removable drive subsystem supports as many as six
additional 3.5" devices, including up to 12 GBytes of hot plug,
high performance, removable disks.

Power, keyboard, and RS-232 for the workstation feed through to
the tront ot the enclosure, supporting easy access to power
on/off, terminal or modem devices and rackmounted keyboards.

You’ve never seen this much potential in such a small foot-
print. Nor so many ways to configure 1/0 devices.
And every SPARC retains Sun’s warranty, service,
upgradeability, and price, because it never leaves the
original case.

With essentially the
same footprint as a
SPARC 10, the Sphinx
adds two additional
3.5" or half height
5.25" devices, and
; serves as either a stand
‘‘‘‘‘‘ B alone chassis or mates
with the removable drive
subsystem for high capac-
ity requirements.

Sphinx-

[ MODEL NUMBER DESCRIPTION

"SRU-2800R SPARC 10 CPU Housing - Rear Unit

| SRU-2200F SPARC 10 CPU Housing - Front Unit

| RRU3-$S-68 Rackmount Removale Housing - Disk, Tape
ROUS-DSK-S-1.068  1.0568 3.5 Removable Disk Module
‘nnua—ns«-s-l.m 1.66B 3.5" Removale Disk Module
RDU3-DSK-S-2.068  2.06B 3.5" 5400 RPM Removable Disk Moduie
| RDUS-DSK-S-2.168  2.16B 35" 7200 RPM Removahle Disk Module
ROU-4mm-S-2.0668  2-868 Removable 4mm DAT Module
RDU3-4mm-$-4.068  4-1668 Removable 4mm DAT Module

‘ RDU3-FLP-§-1.4MB 3.5 Removabie Floppy Module

Patents Pending

And SunService.

And as with all Artecon products, we back up our promises with
a 1-year onsite limited warranty and with all the benefits of
SunService’s SunSpectrum™ maintenance.

So call today and get ready to rack and roll.

1-800-USA-ARTE

1-800-872-2783

. Artecon

feel smooth,
solid precision — the

PO Box 9000, Carlsbad, CA 92018-9000

% SunService

A Sun Microsystems, Inc. Business

feeling of quality — every time you
work with Artecon’s Sphinx chassis!

(619) 931-5500 FAX (619) 931-5527
email: sales@artecon.com
A Member of the Nordic Group of Companies

Artecon Canada, Inc. (416) 487-7701 Nihon Artecon, Ltd. 81-3-3280-5030 Artecon, S.A. 33-1-69-1818-50
Artecon and the Artecon logo are registered trademarks of Artecon, Inc. All other trademarks are proprietary to their respective manufacturers.
Artecon, Inc. operates under a policy of Equal Employment Opportunity and is in compliance with Executive Order #11246 as amended.
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NEWS

Sunand TI
Team on ATM

Sun Microsystems Computer Corp.
(SMCC) and Texas Instruments Inc.
have announced an agreement to col-
laborate on Asynchronous Transfer
Mode (ATM) technology implementa-
tions. The two companies will work
together to put the networking tech-
nology onto two chips, which would
be made available to third parties, as
well as used by SMCC itself.

ATM is, of course, the very high-per-
formance networking technology that
some analysts have suggested will ulti-
mately supplant everything from
Ethernet to Fiber Distributed Data
Interface. At the moment, though, it
remains very much a business in the

making. Even the protocol itself is less
than solid.

However, Sun thinks ATM is firm
enough to start building

ems and Texas Instrumen

ts are introducing @ chip

products. “ATM is still evolving. A lot
of confusion exists on the wide-area
side,” says Anil Uberoi, group market-
ing manager for networking products
at SMCC. “But at the local level, we
believe we've got everything we need
to start deploying it.”

To this end, TT and Sun are cooper-
ating on the two-chip set. Sun will use
the chips in its own SBus-level prod-
ucts. TT will add the silicon to its own
catalog. The companies say this may
make it one of the first, if not the first,
off-the-shelf ATM implementations
available. “Right now, all the ATM
solutions are more or less hand-crafted,
custom solutions,” says Uberoi. “There
hasn’t been anything that you could go
to a grocery store and buy. It is signifi-

| cant that in 1994, you'll be able to do

»

so.

He stresses that this does not repre-
sent a major cast-in-stone technologi-
cal direction for Sun. The company
will continue to sell most other net-
working technologies—including every-
thing from Fast Ethernet to FDDI.
However, Uberoi does hope that the
chip set will accelerate the develop-

ment and acceptance of ATM prod-

ucts. “People who will use ATM in the
’94 time frame are by nature early
adopters. We are enabling them to
build products and

set they hope
In what could be a typical

get to market soon.”

In particular, the two companies
envision developers producing ATM
switches that would link work groups
of 10 to 20 workstations to each other
and to servers. Other ATM switches
would then link the LAN to a WAN.

All in all, Uberoi is optimistic about
ATM. “There are already people on
the wait list for this product,” he says.
“That tells me there is serious
demand.”

SunConnect Encompasses
New Direction

SunConnect, the networking and
connectivity planet of Sun
Microsystems Inc., has announced a
series of products designed to give net-
work administrators greater control of
their systems. The company has
announced a new version of its
SunNet Manager product; a new prod-
uct, Cooperative Consoles+, that
allows a server on one network to
manage another network; and
Encompass, software that allows a sys-
tems administrator to manage a net-
work from any node within, or even
remotely via dial-up access.

“It lets you manage anything from
anywhere,” says Brian Biles, product
line manager for Network Manage-
ment at SunConnect.

The Encompass product will include
technology licensed from NetLabs

Inc., Los Altos, CA, and will share

; 1S.
un Microsyst ies of ATM produC . . ,
S whole new serié common interfaces with NetLabs own

d to
: ions to each other an
: : i k workstations
will promote a wh witch might lin ity to a WAN.

neaﬁr)-term scenarloyt ﬁgrfg%zwimh provides Connectlwtyt

. NetLabs/ DIMONS 3G network
a server, while ano

management platforms.

rOW--- The new version of SunNet Manager

is Release 2.2. It will be easier to install

and will be made available for SPARC

under Solaris 1 and Solaris on the

X86.

Cooperative Consoles, meanwhile, is

| meant for organizations that have mul-

‘|| Have Tomor

What We

Wide area
network

tiple, more or less autonomous net-
works, each with its own network
administrator copy of SunNet Man-
ager, and servers. With Cooperative
Consoles, one network manager can
share network data with another. More
importantly, one network manager can
manage the other’s network if need be.
“If one goes to lunch, the other can
manage his network,” explains Biles.
“In effect, it makes SunNet Manager

HANNA DYER

8 SUNEXPERT Magazine/February 1994



If the Swiss had a knife like this,
they wouldn’t need an army.

Uhtil now, graphic designers, artists, and illustrators needed an army of software to get the job
done. At Altsys, we believe in “the right tool for the right job.” That's why we created Altsys
Virtuoso " for Solaris®—the complete PostScript® language drawing and production program
that offers speed, ease-of-use, and an advanced feature set to help you get the job done quickly,
easily and professionally. No longer will you have to edit text in one application, illustrate in

another, and do color pre-press in yet another. Virtuoso is a master of all these tasks—and more!

See your dealer or call 1-800-477-2131

Publish

H

“...the finest drawing package and single-page composition tool...”
Publish Magazine, November 1993 awaros'sa

Altsys Corporation * 269 W. Renner Parkway * Richardson, TX 75080+ (214) 680-2060 * All product names are the property of their respective owners.
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into a multiuser system.”

More radical still is Encompass. The
company describes it as an API-inde-
pendent management platform based
on an object-oriented data repository.
“It is basically an object broker,” says
Biles.

Whatever it is called, though,
Encompass allows one or several net-
work administrators to enter their
company’s network and manage it
from virtually any point. There is no
reason that someone could not, for
example, manage a LAN in Hong
Kong from a modem-equipped
portable in a hotel room in Cleveland.

Because it shares a common interface
with the NetLabs product, Encompass
will support applications based on
SunNet Manager and the NetLabs/
DIMONS 3G platform. Moreover, the
company says that since Encompass is
APl-independent, it will be able to
support any network management API
that should emerge in the future.

And, finally, at the same announce-
ment, SunConnect introduced a new
management extension. Called
Cooperative Reporting, this extension
provides the network management
tools with an RDBMS, an SQL inter-
face, report generation tools and other
software the customer can use for such
things as storing, retrieving and pro-
cessing configuration and event infor-
mation.

HP Shows Servers,
Workstations, Terminals

In a flurry of announcements,
Hewlett-Packard Co. has introduced
new low-end servers, workstations,
and X terminals. Among the target
markets for the new machines are
commercial desktops and commercial
departmental systems. While the sys-
tems will be sold into the scientific
and technical markets as well, they
are meant to herald HP’s advance

NEWS

who have experimented with all the
powers of PCs and find themselves
unfulfilled.

The servers and the workstations are
based on the PA7100LC, a low-cost
version of the PA-RISC, introduced on
December 20, 1993.

The E series servers, which replace
HP’s F series machines, come in three
models—the Models E25, E35 and
E45. The machines have 48-, 64- and
80-MHz CPUs, respectively, and can
be upgraded with a board swap.

The machines are expandable from
16 MB to 512 MB of RAM. They
have 535 MB to 4 GB of hard disk,
with up to 140 GB of additional exter-
nal disk. And for secondary mass stor-
age, there are several choices of QIC,
DAT and CD-ROM. The E series
servers come with two to four 32-bit
expansion HP-PB I/O slots, and have
built-in networking ports, a twisted-
pair (10BaseT) Ethernet and an AUI
Ethernet port. In addition, the

machines have a SCSI-2 port, a
Centronics parallel port and up to 16
RS-232 ports.

Depending on the configura-

The HP 9000 Sey;
C eries 712/60.
ere running Hp Wabi ang thg/;iof:/n

tion, pricing on the machines ranges
from $4,000 to $20,000. And, again
depending on the configuration, per-
formance ranges from 44 SPECint92
(and 80 estimated OLTP transactions
per second) to 80 SPECint92 (and an
estimated 155 transactions per sec-
ond).

What is, perhaps, most remarkable
about the machines is their mission.
They are targeted, says Douglas
Gibson, product marketing manger of
the general systems division at HP, “at
the Wal-Marts of the world.”

Specifically, this means organizations
with several offices, branches or stores
scattered around the globe. Each store
or office has to have local (and reason-
ably powerful) computers to provide
local MIS support. But each of those
systems must be highly networkable—
both downward to individual desktop
or point-of-sale systems, and upward
to regional and corporate databases.
Moreover, systems must be inexpen-
sive. For that reason alone, the role has
usually been assigned to Intel Corp.-
based servers. However, HP says that
its E series can do the job better with

RISC and UNIX.

into what it calls “distributed enter- one of two ney from Lotys, js
prises’—i.e., commercial and retail Introduced by, H;V:/’:;tat/ons bein,
organizations with multiple offices Workstations -Packard, The

and stores whose local systems
and are being

must coordinate closely with cen- the comm
ercial deskto
p.

tralized corporate ones.

The new workstations, in fact,
are meant for at least corporate
desktops. They are to go to users

10 SUNEXPERT Magazine/February 1994



CLONE YOUR OWN DINOSAUR!
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OUR AWARD WINNING IMAGING SOLUTIONS
WILL MAKE OTHERS SEEM PREHISTORIC

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

., , visualization of

. dinosaur fossils.

If your
application is
prepress,
desktop

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

[lustrator

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

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

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

Color printing is affordable with

Apunix’s full line of color output devices:

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

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

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

(800) BAP-UNIX

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

Voice: (619) 495-9229
FAX: (619) 495-9230 unwi
E-Mail: sales@apunix.com B E
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by Maureen McKeon
Research Editor

Editor’s note: The X Window
System is, of course, the
interface technology of choice
for UNIX workstations.
However, it is also a technol-
ogy in constant flux, as new
corporate and company
alliances change the face of
computing.

This month, to get some
perspective on where X has
been and where it may be
going, SunExpert spoke to
Dr. Chong Lee, president and founder of Phase X Systems, a
vendor of X terminals.

Dr. Lee’s career spans several companies and technologies. He
has served in management and technical capacities with such
companies as Tektronix, Metheus-Computervision Corp. and
Samsung. He is a senior member of IEEE and has published
more than 20 technical papers, in addition to teaching at the
Oregon Graduate Institute.

Dr. Chong Lee of Phase X Systems

Q: Could you give a brief description of the X Window System?

A: The X Window System is basically a graphics window-based system using X as
the primary way of communicating between the user interface and the application.
With this technology, the majority of application execution takes place on the serv-
er, while the graphics presentation in windows format is placed on the desktop.

Q: Why isn’t the user interface built in?
A: To make the user interface portable and so the operating system remains inde-
pendent.

Q: Are there any hardware or display dependencies?

A: Not really. To keep the user interface portable, the X Window designers decided
to separate it from the application and operating system dependencies. That's why
the set of libraries and presentation tools that make up X Windows are standard.
One of the fundamental design goals of X architecture was network transparency,
which was achieved by separating the windowing function into two distinct ele-
ments: applications processing (on the server) and user interface (on the X display
device).

Q: Can you compare X to other systems such as Mac0S, Windows, Presentation
Manager?

A: The distinctions are very clear. X is easier and more powerful to program than
MS Windows. X was designed with networking built in from the start. X is multi-
tasking, portable and open. MS Windows and MacOS are all kernel-based systems.

(continued on Page 14)
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The desktop systems, meanwhile, are
the HP Series 7000 Models 712/60
and 712/80i, based on a 60- and 80-
MHz processor, respectively. The
machines are meant to be inexpensive
(the company says that the “street
price” on the machines will begin at
$3,995) workstations for a variety of
applications, ranging from low-end
CAD to customer service.

Briefly, both machines will offer 79
SPECfp92, while the 60 will have 58
SPECint92 and the 80i will have 84
SPECint92. In terms of graphics, the
60 will offer 5.9 Xmarks, and the 80i
wil have 8.5 Xmarks. Both machines
can support displays between 15 and
19 inches, and normally have 16 MB
of RAM (expandable to 128) and 260
MB of internal disk (expandable to
one gigabyte). They can have up to 14
GB of external disk and come with
two expansion slots. As something of a
first for HP, the machines can also sup-
port a floppy disk.

As for I/0, the workstations have the
usual features: keyboard, mouse, 16-
bit audio, Ethernet, SCSI-2, RS-232-
C and a Centronics port. There are
options available for X.25, token ring
and so on.

Again, what is most remarkable
about the machines is their mission.
While they will be sold into traditional
workstation markets, they are also
being presented as the platform for
what HP calls “the Enterprise
Desktop,” a collection of hardware and
software from HP and its partners.
This is, effectively, the executive infor-
mation system that MIS people have
proposed for some years (see “BOPS
and Beyond,” in the Features section).

An EIS is usually defined as a highly
intelligent desktop system that works
with a business professional. It links
personal-productivity tools and data-
analysis software with corporate data
and does so in real time. HP says that
an Enterprise Desktop is something
you need if you must “synthesize and
react instantly to changing informa-
tion from multiple, enterprisewide
data sources.”

This includes, HP says, financial
traders, brand managers, customer-ser-
vice reps and information systems
application developers.
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(Dr. Chong Lee interview, continued from Page 12)

Q: Does X make possible the integration of different hardware and operating
systems?

A: Yes. X allows application sharing among multiple hosts and users. This is where
MacOS and Presentation Manager are deficient. X is an enabling technology for
integration. You have the building blocks to create a homogeneous environment
out of various hardware and operating systems.

Q: How does X allow distributed computing?

A: Distributed computing has been around for a while, but X has enhanced it.
When you run X Windows, every window on your X terminal or PC can be from a
different host, running a different application. X naturally allows interprocess com-
munication. X makes for better distributed computing through a uniform user
interface.

Q: What are the benefits of X terminals and the X Window System? How do X
terminals change the hardware and software decisions of buyers?

A: The main benefit of X is that through a consistent user interface, various sys-
tems can be networked. The buying decision is easier and it can be focused on the
strategic direction of the company. You don’t need to be concerned about APIs,
future network crisis, data integrity and recovery pitfalls, etc.

Q: Are there financial benefits to using X terminals?
A: Absolutely, both long and short term. The hidden cost of managing, networking
and the total life-cycle cost is much greater with PCs running MS Windows. Just
the cost of upgrading PCs or workstations to provide an adequate service level is
enough to justify the use of X terminals.

We have seen the price of an X terminal with the same graphic resolution cost
about half the price of an equivalent workstation. Especially when you have many
seats to enable, users see that the dollar amount of savings multiplies quickly.

Q: How will COSE impact the X market?

A: COSE will help X. COSE sets common guidelines for open systems based on the
X technology. X is a key ingredient of COSE. In that sense, | believe that X is
endorsed and recognized even more. So the impact is positive.

Q: What are the threats to X?

A: MS Windows is definitely a threat. PCs have been around for a long time, and
MS Windows has been accepted over a longer period. X terminals are still a new
concept for a lot of people.

Q: What is the future of X?

A: X Windows will continue to grow and be more broadly accepted. Vendors will
put X inside everything: in applications, in operating systems, and even NT will
have X. If Microsoft doesn’t do that, third-party vendors will. The fastest growing
segment of the market is X terminals. If you look at Sun and HP, you realize that
HP adopted X terminals early on and it worked well for them. But Sun avoided X
terminals and adopted diskless workstations and they are paying the price-they’re
playing catch-up.

Phase X Systems Inc.

19545 NW Von Neumann Drive
Suite 210

Beaverton, OR 97006
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As a result, the new workstations are
being sold to people who have tried to
develop EIS systems with high-end
PCs and been disappointed. “Everyone
will tell you that a PC can do every-
thing,” says Janet Muto, commercial
program manager for workstations at
HP. “But it isn’t easy.”

In addition, HP introduced a new X
terminal-the HP Entria. This is a low-
end X terminal priced from $995. It
comes with a variety of system soft-
ware and systems-administration soft-
ware in the company’s HP Enware X
Terminal Manager package. The X ter-
minals have a PCMCIA slot and audio
support for such applications as voice
mail.

SunSoft and NeXT Pushing
the Object Movement

Recycling is a *90s thing to do.
Saving time and money is also a "90s
thing to do. Considering that, doesnt
object-oriented programming seem to
be the "90s thing to do? Software reuse
is based on the concept that if one pro-
grammer writes a piece of code, anoth-
er programmer can pick up that code
as an object and use it elsewhere in his
own applications. The move to object-
oriented programming seems
inevitable. It's now just a question of
which company will do it first on a
large scale.

SunSoft Inc. is bound and deter-
mined to be the first to market with a
complete object-based operating envi-
ronment as developers and end users
make the move to object technology.
Sun has partnered with NeXT
Computer Inc., which will publish an
open specification called OpenStep.
OpenStep is an open application pro-
gramming interface (API) derived
from the operating system-indepen-
dent subset of NeX1'Step 3.2. Sun and
NeXT hope to establish OpenStep as
an industry standard for object devel-
opment.

SunSoft will license NeXTStep’s
application environment for use in its
Solaris enterprise system software.
NeXT will freely license the APIs and
the OpenStep trademark to all inde-
pendent implementations that pass an

OpenStep test suite. The NeXTStep

| environment will be integrated with
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Solaris’ Distributed Object Environ-
ment as part of Sun’s Project DOE
effort.

Steven P. Jobs, chairman and CEO of
NeXT, says, “SunSoft’s choosing of
NeXTStep parallels Apple’s choosing of
PostScript 10 years ago.” PostScript was
open at that time. Adobe freely licensed
the API and made money from licenses.
Apple joined Adobe in evangelizing for
PostScript, and it became a great suc-
cess. Jobs hopes Sun and OpenStep will
have the same result.

Object techology greatly reduces the
time it takes to construct applications,
increases their reliability and allows
reuse of software components. Scott
McNealy, chairman and CEO of Sun,
believes object oriented is an impor-
tant direction: “I believe that object
technology is one of the core technolo-
gies that will drive enterprise comput-
ing in the ’90s...Sun is now in a great
position to drive a volume object stan-
dard for the future.”

SunSoft also unveiled a series of
agreements with NeXT for further
promotion of open specifications and
the standardization of object technol-
gy. Sun predicts this move will shorten
time to market for a full Solaris-based
object system by two to three years.

Other issues agreed upon in the Sun-
NeXT agreement were a minority
equity investment in NeXT by Sun.
NeXT agreed to port the native
NeXTStep operating system to the
SPARC architecture with marketing
and technical assistance from Sun’s

SPARC Technology Business.—mm

MS-Word and Excel for Suns

Elsewhere in this issue is an article
that bemoans the relative rareness of
UNIX-oriented software vendors with
personal productivity tools for work-
stations, like those that are available
for PCs from DOS-oriented vendors
(see “BOPs and Beyond” in the
Features section).

Part of the reason for that is DOS-
oriented vendors already fill the mar-
ket demand with UNIX versions of
their DOS products (as does, for
example, Lotus with its Ami Pro for
UNIX). Now, even those who cannot
or will not commit the resources for a

UNIX port can offer UNIX product
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via specialized tools that make porting
unnecessary.

Microsoft Corp., for example, has
never been accused of being a close, per-
sonal friend of UNIX. Now, however, its
MS-Word processor and Excel spread-
sheet are available for UNIX worksta-
tions in general, and Sun Microsystems
Computer Corp. workstations in partic-
ular, through the efforts of Quorum
Software Systems Inc.

Quorum makes Equal, an “applica-
tion adapter.” It takes a Mac applica-
tion and translates its high-level appli-
cation interface calls into their UNIX
equivalents. In December of last year,
Quorum announced that customers
purchasing the Equal product on CD-
ROM could get either Word or Excel
bundled along with it as an upgrade
from any UNIX-only equivalent.
Customers could send in proof of pur-
chase for any UNIX spreadsheet or
word processors—including Lotus 1-2-
3, Wingz, 20/20, IslandCalc, and so
on—and get Equal with Word or Excel
for $299.

SunPC for Solaris 2

In a move that could put still more
DOS software on Sun Microsystems
Inc. screens, the part of Sun that handles
PC-to-Sun connection products has
announced a Solaris 2 version of the
SunPC DOS emulation package.
SunSelect, Chelmsford, MA, brought
out Release 4.0 of the package in
December 1993. The company says the
new version not only runs on Solaris 2.0
but also provides improved serial com-
munications—up to 19.2 Kb/s, or eight
times faster than SunPC 3.1.

Moreover, until March 15, SunPC
can be purchased for $295, which is
25% less the usual price, $395.

The SunPC software can be used on
its own; however, two Intel Corp. pro-
cessor-based accelerator cards are also
available. These are the 80486 SX-
based SunPC Accelerator SX card and,
for more demanding applications, the
80486 DX-based SunPC Accelerator
DX card.

This Just In...

* The Power uP SPARC upgrade pro-
cessor from Weitek Corp., Sunnyvale,
CA, will now be supported by
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SunService. The Power pP chip is a
SPARC processor that Sun customers
can use to upgrade their systems. Weitek
says that a Power pP can increase a
SPARCstation 2’s performance by as
much as 1.9 times. Now, Sun’s own sup-
port organization, SunService, will sup-
port workstations with the chip as
though it were a Sun product.

* Digital Equipment Corp.,
Maynard, MA, has announced a new
documentation service for visually
impaired users. With the company’s
Vision Impaired On-Line Documen-
tation, documentation can be down-
loaded and read in a number of differ-
ent ways. These include screen readers
with voice boards and hard-copy
Braille printers.

* Once again, the trademark demon
has struck. Montage Software is a
newly formed developer of database
products—specifically, the company
makes what it calls an “object-relation-
al” database that combines features of
both object-oriented databases and
more traditional RDBMSs. However,
Montage is also the name of a group of
financial software products from
Infinity International Financial
Technology Inc. Infinity has informed
the press that it has gone to court to
seek a injunction and damages for the
use of the name.

* Looking for a new trade show?
Something different from Las Vegas,
Singapore or Frankfurt? How about
Vietnam? Adsale Exhibition Services
Lzd., of Hong Kong, has announced
that a dual trade show, Vietnam
Telecomp "93 and Vietnam
Broadcasting ’93, held late last year in
Hanoi, was the most successful
Information Technology fair ever held
in the country. Vietnam Telcomp "94
and Vietnam Broadcasting '94 will be
held November 14-18 in Ho Chi
Minh City.

* Oberon Software Inc., Cambridge,
MA, has announced that its
SynchroWorks object-oriented pro-
gramming language will be adapted to
work with SunSoft’s Product DOL
(Distributed Objects Everywhere).
SynchroWorks allows developers to
build applications by assembling
objects on a screen without any 3GL
programming. =e
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sk Mr. Protocol

by MICHAEL O’BRIEN

“Now, where shall we begin?”
—Bad guy with really neat coathanger to
nice girl in desert tent in “Raiders of the

Lost Ark”

“Cavear empror.”
—Trad.

Cave canem.
—Instructions on box of DHCP
software...except in an ideal world of
perfect network configurations

TOM BARRETT

Starting Again
from the Beginning

BZ777Zaaaww-
® A You're fired.
® BOOTP is not

that boring.

Anyway, you seem

to have been asleep for most of a
month.

What put you to sleep was the
discussion of the Boot Protocol,
apparently. Well, I'm sorry to tell you
that some folks thought that BOOTP
was a pretty nifty idea. Not only that,
it could be improved on. This led to
the development of the Dynamic Host
Configuration Protocol, or DIICP,
which is what we'll be discussing this
month.

Some folks are wondering why this
discussion is even taking place. Well,
in the first place, this gives you some
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idea of what’s going on when you turn
your Sun workstation on. In the
second place, I've been having trouble
getting Mr. Protocol himself started in
the morning, and when it got to the
point where I was just sort of raining
Big Stuf Ding-Dongs all over the
bedspread in a futile attempt to get
some sort of reaction, I was finally
reduced to reading the specs on some-
thing more helpful. Now, Mr. Protocol
is not only up and going in record
time, he even knows who and where
he is, which is a helluva lot more than
I can say for myself at that hour.
BOOTP, as you will recall, was
designed to support booting worksta-
tions and other devices that need
information from outside before they
can complete the booting process,
information such as their own Internet
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address or the name of a program file
to download. This facility was found
to be so useful that an expanded and
more general protocol was designed,
called the Dynamic Host Configur-
ation Protocol, or DHCP.

One of the biggest problems in this
area, however, is that of legacy systems.
New operating-system releases may be
distributed on whatever medium
comes to mind, and may be installed
simply by reading them in. System
managers everywhere are probably
choking at the use of the word
“simply” in the previous sentence, but
compared to the alternative, it 7s
simple. BOOTP and DHCP are
designed to be implemented in hard-
ware, because it is hardware that is
responsible for the boot process. Of
course, not all workstations need to
boot from hardware, but those without
a local disk don’t have much choice. If
they are to be dynamically configured
in the same way as hosts that boot
from a local disk, then the protocols
that support dynamic configuration on
that network can be changed only by
changing at least some hardware.

This immediately puts a whole new
time scale on things. In some sense, it
freezes the boot protocol forever, since
the one thing an institution will rarely
do is to replace all of its workstations
at once. In order to change the boot-
strap protocol, a workstation vendor
must either simultaneously upgrade
the hardware in its entire product line
in the field, or declare some older
segment of its product line to be inop-
erative by fiat. Neither of these options
is particularly palatable, either to the
vendor or to the customers who must
upgrade their hardware. Opening up
hundreds of workstations to change
chip sets in each is not an appealing
notion for anyone.

One assumes, therefore, that the
time scale upon which boot protocols
are changed must be geological.
Observation shows this to be the
case. Sun, for example, still uses a
mixture of RARP, TFTP and a home-
brew “bootparams” remote procedure
call protocol to boot its diskless
workstations. As nets become more
heterogeneous in nature, however,
some sort of uniform boot procedure

20

ASK MR. PROTOCOL

will have to evolve, if for no other
reason than to make network admin-
istration possible.

Why, then, did DHCP come so
swiftly on the heels of BOOTP? Mr.
Protocol is glad you asked. At least it
shows you've woken up.

The reason is that BOOTP provides
several services that are becoming criti-
cally important as the Internet evolves.
One, which will not surprise those
who have read Mr. Protocol’s previous
rantings on the matter of Internet
address space, is dynamic assignment
of IP addresses. This permits the reuse
of IP addresses among machines, so
that subnets may be dynamically
reconfigured; that is, you can unplug a
machine from one subnet and plug it
into another without anyone going
berserk trying to reconfigure the
network tables.

Also, in the event that an organiza-
tion has a large population of worksta-
tions, only a few of which need IP
numbers at any given time, the IP
address space can be better utilized.
Frankly, Mr. Protocol can’t think of
too many such populations in his past
experience, but he is willing to
concede that they exist.

However, one of the most important
design criteria behind DHCP is that it
be upward compatible with BOOTP.
This means that a BOOTP client can
use a DHCP server, which immedi-
ately eliminates one entire generation
of PROM-yanking. Furthermore,
BOOTTP specifies the possibility of
BOOTTP relay servers, which act to
allow several different physical nets to
share a common BOOTTP server, using
doubly homed hosts that can receive a
broadcast BOOTP request on one
network and resend it to the BOOTP
server on another network, as well as
relaying the response. DHCP uses a
packet structure that is similar enough
to that used by BOOTP that BOOTP
relay servers will pass DHCP packets
in both directions.

The first real difference to note
between DHCP and BOOTTP is that
while BOOTP interactions consist of a
single request and a single response,
DHCP is more highly interactive in
nature. First, however, comes a more

basic question: If DHCP packets
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masquerade as BOOTP packets, how
is one to tell the difference?

The answer is: If youre a BOOTP
client or server, you don't. To these
systems, DHCP packets look exactly
like BOOTP packets with a bunch of
vendor-defined baggage floating
around in the “vend” field (see Figure
1 under “options”).

As you can see by comparing this
month’s table with last month’s,
however, the “vend” field has now
been renamed the “options” field, and
it contains the remainder of the marte-
rial thart differentiates DHCP from
BOOTP. As with BOOTDP, the
“options” field must begin with a four-
byte “magic cookie” consisting of the
decimal numbers 99, 130, 83 and 99.
No, don't ask; I looked it up in the
ASCII table and it didn’t make any
sense there either. Mr. Protocol just
grins a lot. Fat help he is. Anyway, it
keeps the BOOTP players happy. You
also may have noticed that the
“options” field got a whole lot fatter
than the old “vend” field. This brings
the minimum size of a DHCP message
up to 576 octets, which is the mini-
mum [P datagram size that a host
must be prepared to accept.

One option that must be present in
all DHCP packets, however, is the
“DHCP message type” option. DHCE,
after all, has several complete
exchanges between the server and a
DHCP client, but to preserve compat-
ibility with BOOTT, the “op” field has
to be either BOOTREQUEST or
BOOTREPLY. The extra differentia-
tion takes place in this options field.
The possible DHCP message types are
DHCPDISCOVER, DHCPOFFER,
DHCPREQUEST, DHCPACK,
DHCPNAK, DHCPDECLINE and
DHCPRELEASE.

Before going into the details of the
interaction, however, it would be well
to mention some of the other design
goals for DHCP. First and most
important, DHCP specifies a mecha-
nism and not a policy. Local adminis-
trators can exert local control over allo-
cation of resources as required.
However, such manual configuration
should not be required for either hosts
or networks. At the same time, of
course, DHCP should guarantee that
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any specific network address will not
be in use by more than one host at a
time. In addition, it should ensure that
host configurations are retained across
both host and server reboots. We'll see
how these goals are met, or at least
made possible, by the details of the
protocol exchange.

In its full glory, when not behaving
just like a BOOTP server, a DHCP

Figure 1. DHCP Fields

ASK MR. PROTOCOL

server waits for a DHCP client to send
out a packet with “DHCP message
type” set to DHCPDISCOVER. The
“op” field of all client-to-server
messages is set to BOOTREQUEST,
and in all server-to-client messages it is
set to BOOTREPLY. This keeps
BOOTP relay servers happy.

The DHCPDISCOVER packet is

broadcast on the local physical subnet.

#of
bytes

Fielﬂ

op 1

htype 1

hien 1

hops 1

xid 4

Secs 2

flags

ciaddr

yiaddr 4
siaddr 4

giaddr 4
chaddr 16
sname

file 128

options

Description

client

by relay agents when booting via a
relay agent

transaction ID, a random number

chosen by the client, used to

associate messages and responses
_hetween a client and a server '

filled in by client; seconds
elapsed since client started

trying

flags;
bit

client

in DHCPREQUEST if verifying
previously allocated configuration
parameters

hardware address type

packet op' code/message type

| hardware address length

sets to zero, optionally used

to boot

currently only a “Broadcast”

IP address; filled in by client

_ “your” (client) IP address; filled in

by server if client doesn’t know its
own address (ciaddr was 0)

IP address of next server to use in
bootstrap; returned in DHCPOFFER,
DHCPACK and DHCPNAK by server

relay agent IP address; used in
booting via a relay agent

client
client

‘optional server host name, null
terminated string

boot file name, null terminated
string; “generic” name or null in
DHCPDISCOVER, fully qualified
directory-path name in DHCPOFFER

~ optional parameters field

hardware address; filled in by
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Each server may respond with a
DHCPOFFER message that includes
an available network address in the
“yiaddr” field (as well as all sorts of
other configuration options expressed
as DHCP options). The client picks
one of the (possibly) several
DHCPOFFER messages and then
broadcasts a DHCPREQUEST
message, which must include the
“server identifier” DHCP option to
indicate which server it has chosen to
respond to. This message causes other
responding servers to forget about any
IP addresses they may have temporar-
ily assigned to this client, and causes
the targeted server to commit the
binding to permanent storage. The
same server responds with a
DHCPACK message containing the
configuration parameters for the
requesting client.

Note that the client need not have
requested the same IP address as the
one sent in the DHCPOFFER
message; if it thinks it has a better
idea, it is free to ask for it. If the server
doesn’t believe the address requested by
the client is available, however, the
server may respond with a DHCP-
NAK message.

The client is not encouraged to
believe implicitly that the IP address
handed to it by the server is valid. It
should perform a final check on the
address, for instance, by sending out
an ARP request for it. If it finds that
the address is invalid, it sends a
DHCPDECLINE message back to the
server and restarts the entire configura-
tion process. If the address is valid, the
client uses the remainder of the config-
uration parameters it's been handed
and proceeds to boot itself in a normal
fashion.

At this point Mr. Protocol feels
compelled to point out some weasel
words in RFC 1541, which describes
all of this. It says, “The client should
wait a minimum of ten seconds before
restarting the configuration process to
avoid excessive network traffic in case
of looping.” Boy howdy. You betcha. 1
think it should be pretty ecasy to sce a
nice loop of DHCPDISCOVER/
DHCPOFFER/DHCPREQUEST/
DHCPACK/DHCPDECLINE mes-

sages floating around in a network
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when a brain-dead server refuses to
believe a client’s ardent claims that it
cannot use the IP address that the
server insists upon assigning to it over
and over and over again. “Here!”
“No!” “Here!” “No!” It takes a
computer not to be discouraged by
this sort of behavior. What's interest-
ing is that without really good network
monitoring tools, it can be hard to
discover that such esoteric stuff is
going on in your network at all.

Note that if a client wants to reuse a
previous address, it can start the entire
exchange with a DHCPREQUEST
and avoid the DHCPDISCOVER
exchange completely.

An IP address is not assigned perma-
nently under DHCP, or at least, it
need not be. IP addresses are assigned
with “leases,” which expire after a
given amount of time. Hosts that are
coming up to the end of the “lease” are
required to revalidate the address, and
if the lease runs out before they can
obtain a revalidation, they must cease
using that address immediately. This is
another one that Mr. Protocol is really,
really fond of. The console messages
we get right now are bad enough.
Now, just imagine getting one that
says, “IP address lease expired: Your
session is toast.”

Mr. Protocol would like the conces-
sion to sell peanuts to the crowd at a
site where that one crops up. =

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.

M. 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

Passwords

by PETER COLLINSON,
Hillside Systems

ne of the things that UNIX does for you is

provide an identity. You exist as a user on the

machine; you have private files stored in a

home directory; you have an email address.
Each of your files is tagged with your ownership. The inode
for the file contains a numeric user id, often abbreviated to
uid. However, it's more convenient for you to be known by
a name than a number. Humans find names easier to
remember.

There has to be some way of relating your account name to
the uid. This is done by the password file, /etc/passwd.
When you log in, you type a name that gets looked up in the
password file. The file is used to tie your name to a particu-
lar uid. How do you prove who you are? Well, you know
what happens. You type a password into the machine, and
this is checked against the one stored in /etc/passwd. If it
matches, you are let in. If not, the system refuses you access.

If you are using Solaris or have C2 security installed on
SunOS, the password might not be stored in /etc/passwd.
It will be stored in a “shadow password file”: /etc/shadow

KEITH GRAVES

on Solaris and /etc/security/passwd.adjunct on
SunOS. I'll get into the reasons for this later. For the
moment, [ am considering how UNIX did this originally.

Password Encryption

It turns out that many programs need to have access to the
password file. Consider 1s. It reads data from the file system
and is presented with the numeric uid attached to each file it
inspects. It wants to turn that uid into a name so its output
is easy to read. So, we need to allow a commonly used
process access to the password file. How do we ensure that
people cannot find your password?

One way might be to make the password file readable only
by the superuser and make 1s into a setuid program. When
you run 1s, it takes on the access rights of the owner of the
file, rather than your less privileged permissions. If 1s is
owned by the superuser, then when you run it, it reads the
password file owned by the superuser. It turns out that this is
not really a good idea. We want to minimize the number of
setuid programs on the system and, anyway, how does any
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UNIX BASICS

programmer write a program to get access to the password
file? How do we allow users to use standard UNIX tools like
awk or grep on the password file? The relationship between
the uid and the user’s login name is needed by many
programs, and we want to give them easy access. It’s overkill
to use file system security to guard passwords.

The other way of hiding data is to use encryption. We can
allow anyone access to the password file but encrypt the
password stored in the file so no one can read it. This
presents yet more problems. To encrypt a string, we need
some code that turns it into another string in a way that
hides the original value. We don’t want the result to be the
same each time through the code, and we present the
encryption code with a key that sets some variables to differ-
ent values for each invocation.

So we have a key and a string to encrypt. We encrypt the
password and store it in the password file. This has not
solved the problem. If we expect to decrypt the stored
version and compare the plain text with the one you are
typing in, then we are going to have to store the key some-
where. Someone can come along, grab the key and decrypt
the password.

The trick is never to use decryption. When you type your
password into the system, it is encrypted and the new
encrypted string is compared with the stored string in the
password file. If they are the same, then you have typed in
the original password. More correctly, you have typed one
that generates the same encrypted string as the original. This
is likely to be the original password.

Your login name is used as the key. This provides sufficient
data to perturb the algorithm; it will generate different
encryption strings when two people use the same password.
UNIX has no facilities for decrypting passwords. This is why
systems administrators cannot tell you your password when
you forget it; all they can do is clear it and get you to set a
new one.

Breaking into Machines

Certain people in the world make a hobby of roaming
around the Internet (and the phone system) trying to break
into machines. The intent is not usually burglary or
vandalism, or at least it doesn’t start that way. It’s a challenge,
defeating those locks and getting onto someone else’s system.

This means that everyone on a system is open to attack,
and everyone is part of the security force defending their
system against unwanted intrusion. Security is always a
compromise between convenience of access for legitimate
users and denial of access to unauthorized ones. The only
safe computer is one locked in a secure room with a guard
on the door. This is not terribly convenient, and so we tend
to take some risks.

One of the risks we all seem to take is not educating users
in the selection of sensible passwords. Dan Klein (then at the
Software Engineering Institute, Carnegie Mellon University,
and now vice president of technology development at
LoneWolf Systems) did some significant password cracking
work back in the winter of 1989. He was given password
files from a large number of systems and used exhaustive

decryption to see how many passwords he could get. He did
rather well. He had a sample of 15,000 accounts and got
25% of them.

It doesn’t take a genius to create the methods he used. All
you need to do is write a small program that uses the same
routine the login program uses to interrogate the legitimate
password file. You then supply the routine with a large
number of different possible passwords, sit back and wait for
matches to pop up. Dan used several publicly available word
lists and added a bunch of guesses about the types of pass-
words that people use.

ome people put control
characters in their passwords
to expand the required
character set still further.

At the time, I found Dan’s success rate somewhat depress-
ing. The object of choosing a password is to make it hard for
someone else to guess using whatever they know about you.
The rules for generating sensible passwords have been
known for over a decade. They are really not hard to follow.

Better Passwords

First, don’t use your login name in any form: as is, reversed,
doubled, capitalized. About 3% of Dan’s successes were the
account name of the user. Don’t use your own first or last
name. On many systems, this is stored in the password file
and is readily available to the cracker. Don’t use the name of
the system you are logging into. Don’t use information read-
ily obtainable about you: the names of your spouse, children,
dogs, cats, car number plate, room number, etc. About 4%
of Dan’s hits were proper names.

Don’t use a password of all digits, or all the same letter.
This reduces the potential character set that the cracker has
to use when searching for your password. It’s a good idea to
include some punctuation characters. Some people put
control characters in their passwords to expand the required
character set still further. I am a little queasy about this. I
have logged in from too many strange environments and
worry that I will not be able to get a control character onto
the target machine. I don’t know whether this is still rele-
vant.

Don’t use a word contained in dictionaries, spelling lists or
other lists of words—this boils down to “don’t use a word.” A
little over 7% of Dan’s successes were readily available in
/usr/dict/words.

Don’t use a password of less than seven characters. The
password encryption code only uses the first eight characters
of whatever you type. You can use passwords that are longer
than this and extra characters will be ignored. Using longer
passwords means that any cracking program has a harder

job.
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The SunOS p:

shorter than five characters. If you insist by repeatedly typing

swd program objects to passwords that are

it in, it will grudgingly accept it. The program will also
complain if you simply enter digits. It doesn’t compldm if

you just enter lower-case letters. The Solaris pa
program accepts anything you give it.

You should use a password that is easy to remember. You
should never write it down. Use a password with mixed-case
alphabetics and with nonalpha characters—digits or punctua-
tion. Make sure you can type the password quickly. This
makes it harder for people to guess your password if they
watch you type it. I sometimes have a couple of repeated
characters in my password; this is often hard to spot when
watching someone type a sequence reasonably quickly.

I'he best passwords are nonsense, but random nonsense

can be hard to remember. One way round this is to take a
phrase like, “Random rubbish is hard to remember” and
create a password from its initial letters Rrihtr. It’s a good
idea to capitalize some of the internal letters rather than (or
in addition to) the first. Perhaps RriHtr would be better. If
you must use a word or full name, then complicate it by

od is in most crackers’

adding punctuation characters: :
dictionaries by now, but it will be hard to find zap*ho;d

Some people advocate using the 1clqt10nsh1ps bctwun
numbers words and sy mb()ls 2b|not2b is “to be or not to
be.” Again, I'll guess that this is in most crackers” dictionaries
by now. So pick up the idea and generate your own varia-
tions.

Another idea is to choose two short words at random and

join them with some punctuation: losT+Pig, fI

or whatever. Beware of making this too simple; some pass-
word cracking programs can pick likely words from a dictio-
nary and test combinations with different punctuation char-

acters.

Changing Passwords

If you have accounts on several machines, it’s a good idea
to have different passwords on each one. If your account is
breached on a machine, then at least the intruder is kept
there and cannot trample on every system to which you have
access rights.

This is very probably unrealistic. It’s hard to remember
several different passwords. You could use an algorithm to
generate a set of passwords, perhaps using the initial letter
of the system along with a constant stem. This is probably
a weak idea. If you don’t do it carefully, someone might
guess your password to another system. I tend to have
wildly different sets of passwords for machines on different
sites but use the same password on a set of related
machines. I will think hard about the password and try to
create a good one. I rely on that to prevent access to any
machine in a group.

Some UNIX systems implement password aging. The
notion is that you force users to change their passwords regu-
larly by timing out the current one after some period. I am
convinced this is a bad idea.

There comes the moment when you log in and the system
says, “You must change your password now.” You have no
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time to consider a sensible password that follows the rules.
You just pick something and sling it in. Some systems will
tell you that your password is about to die some days in
advance of the actual event. I am suspicious that these
messages just get lost in the mess of output when you log in,
and you still end up setting your password to something
fairly useless.

If the aging system does not store all the passwords that
you have ever used, then you can just flip between two pass-
words. This is possibly an improvement on just keeping one
password working on the machine forever, but I am not sure
it’s a huge improvement.

Alternatively, if the system stores all the passwords that you
have ever used, then you end up running out of memorable
ones. After some point, you are forced into generating a
password using some algorithm, perhaps some constant
stem, fredl, and cycling the last character, making fred2,
fred3 and so on. Incidentally, Dan discovered that the most
used password in his sample is fred; the second is a tie
between password and passwd; the third is random. I
digress.

It seems a good idea to change passwords regularly. It
doesn’t seem a good idea to force this on people. Password
aging systems are enthusiastically stupid, and I believe that
they may result in worse security.

You should always change your password if there is the
slightest suspicion that system security has been breached.
But wait a little until you are sure that the cracker has not
installed something that is looking at what you type.

When your Sun crashes

or
When your screen goes...

ML EWRIEta Systems, Inc.

Shadow Password Files

Well, I hear you say. All this stuff is well and good for those
older UNIX systems that stored encrypted passwords in the
/etc/passwd file. My system doesn’t do that. It uses a
“shadow” password file. I'm safe and can just use any old
password.

The notion of the “shadow” password file is simple. Only
three or four programs on the system need to validate your
password. These programs are all setuid to the superuser. We
move the actual encrypted password out of /etc/passwd
and into another file (Solaris uses /etc/shadow). We make
this file readable only to the superuser, and doctor the valida-
tion code. Now, mortals cannot easily get hold of the
encrypted passwords and cannot run password crackers on
them.

Shadow password files emit this warm glow of self-confi-
dent security. They stop the curious user on your system
from finding your password idly one afternoon. But they
don’t stop the determined system cracker who has found that
new way to become superuser on your system. They make it
harder to get hold of the data to perform exhaustive decryp-
tion; they don’t stop it happening. Having shadow passwords
on your system should not make you relax the rules. Its still
important to choose good passwords.

Accounts

Having rambled on at some length about the need to
generate good passwords, it seems sensible to add some
words about good system practice in managing accounts.

...call PDS at (614) 487-1150 and we’ll

have it working like this in

24 hours,
5 days or
15 days!

DATA
S
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First, every account should have a password. This is fairly
easy to check for. It’s a simple awk script that looks at
/etc/passwd or /etc/shadow. The accounts in the
machine that exist to provide “dummy” users (bin, sys,
daemon, etc.) should have a password or have the password
field hand-edited to star “*”—nothing encrypts to this. You
may find that the shadow password file will have NP set for
accounts like this. When you get a new system in the door,
check that the passwords of these users are set. The password
file will tend to come preloaded with these names, and some
vendors just ship empty entries. It can be nasty if the super-
user account has no password and you have not spotted this.

i\ void having accounts with
names like ‘guest’ or ‘visitor’
with easily guessed passwords.
System busters will home in

on these accounts first.

Second, users must be discouraged from giving their pass-
words to others. This is sometimes done to allow access to a
file. It seems simpler than setting up the correct access
permissions to permit “legal” access. Copy the file to /tmp
or some other public area rather than give out your pass-
word. If you give your password to another, then you risk
your own security. Your friend might write the password
down or remark on it to someone else.

Also, you don't really want other people logging in as you.
One of the ways of detecting that your account has been
compromised is the “Last login at” message. It tells you
when and where you logged in last. You should get used to
the idea that this reflects your last action on the machine.
Then the day it doesn’t is the day after your account was
cracked.

You should avoid having accounts on the machine that
map into commands (who or 1pg are favorites here) unless
you are happy that the command in question has no back
doors. I was at a site recently that had a kermit login with
no password—"“It’s safe because it changes into a public direc-
tory.” I pointed out that the kermit command has an
“escape to local shell” option—and using it, I could access the
whole system. There is a way around this using chroot, and
I implemented this quickly. Luckily, FTP daemons refuse to
do business for accounts with no passwords. Otherwise this
account would have been an easy way for a remote user to
copy files.

You should avoid having accounts with names like “guest”
or “visitor” with easily guessed passwords. System busters
will home in on these accounts first. If they get in by guess-
work, then their presence is likely to be undetected or
regarded as innocuous. Everyone who is put onto the
machine should be given their real identity.

In the same vein, you should avoid having accounts that
are used by several people. It's tempting to set up an account
that maps onto a project where several people are to share
files. The correct way to deal with this is to set up a new
group using the /etc/group file and then place all the
people in the group. The project members can then create
directories and files whose access is controlled by the group
access permissions.

. Finally

The routine that does the encryption of passwords was
designed to be slow to discourage exhaustive decryption.
Our ability to generate faster and faster processors may mean
that the days of password access are numbered. Here’s a snip-
pet from the net.

“Roch Bourbonnais, a Thinking Machines Corp. engineer,
has ported and optimized the CM/2 port of the UFC-crypt
to a CM/5 system. The UFC-crypt (Ultra Fast Crypr)
implementation on the CM/2 Connection Machine (parallel
computer) is a UNIX password checking routine (crypt ())
ported by Michael Glad at UNI-C.

“The port, which is written in CM-fortran, utilizes the
CMY/5 vector units and is partly programmed in cdpeac
(vector unit assembly language). The package achieves 1,560
encryptions/second/vector unit. This scales to 6.4 million
encryptions per second on a large 1,024-node machine or
800,000 encryptions per second on a small 128-node
machine.

“With this impressive performance, all combinations of six
letters can be tried in less than an hour and all combinations
of six lower-case letters can be tried in less than one minute.

“Congratulations to Jorgen Bo Madsen, Danish Comput-
ing Centre for Research and Education.”

Further Reading

If you are interested in Dan Klein’s paper, you can find the
original in the Proceedings of the UKUUG summer 1990
conference in London. It was reprinted in the Proceedings of
the Second Usenix Workshop on UNIX Security. The confer-
ence was held in Portland, OR, in August 1990.

You can also find some of Dan’s conclusions along with a
wealth of other information in the excellent book UNIX
System Security by David A. Curry, published by Addison-
Wesley Publishing Co. (ISBN 0-201-56327-4).

Alternatively—or perhaps in addition—don’t miss Practical
UNIX Security by Simson Garfinkel and Gene Spafford. This
is published by O’Reilly & Associates Inc. It’s one of the few
books from the house of O’Reilly with no animal on the
front cover. It has a safe. I am reliably informed that the
animal is in the safe, and yes, there are tiny airholes to
permit it to breathe. =o

Peter Collinson runs his own UNIX consultancy, dedi-
cated to earning enough money to allow him to pursue his
own interests; doing whatever, whenever, where ever... He
writes, teaches, consults and programs using SunOS running
on a SPARCstation 2. Email: pc@expert . com.
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@ NIX as a commercial data processing
environment is still in its infancy. But that
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Maestro for UNIX, the first full-featured
batch job scheduling and workload manage-
ment solution for UNIX systems. Maestro
has been solving batch job management
problems in demanding HP 3000 commercial
environments since 1986, and is currently
installed on thousands of systems worldwide.

Maestro for UNIX enables systems managers
or administrators to automate network job
scheduling, tracking, and monitoring to
increase throughput and reduce processing
errors. It can schedule jobs anywhere on your
network according to customized business
calendars, in addition to date, day of the
week, and time.

You can make job initiation dependent on
the successtul completion of other jobs, the
existence of needed files, user response to a
prompt, or the availability of hardware or
data resources. The Maestro master console
on the server provides a single interface for
all monitoring and control.

. MAESTRO—NOW ON UNIX

Maestro runs in AIX, HP-UX, Sun Solaris,
NCR, and HP-MPE environments, and on

heterogeneous networks.

Maestro for UNIX treats your batch job
scheduling and workload management as
more than just child’s play. Call us today
for a complimentary demonstration copy
or more information.
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by RICHARD MORIN,
Technical Editor

wasn't planning to become a

mixed-media publisher. I was

just going to make up CD-

ROMs containing UNIX-related
freeware. I would sell them by mail
order, through UNIX VARs and com-
puter stores, and so forth.

Following a helpful suggestion by my
spouse, however, [ started thinking
about attaching some sort of printed
material. An associated booklet could
contain quite a bit of useful material:
introduction, usage notes, indexes, like
that. Always nice to add value; makes
the customers happy and loyal.

It could also serve to introduce
prospects to the contents of the
disk(s). Looking at a shrink-wrapped
jewel box, it’s frustrating to wonder
whether the enclosed disk is worth the
asking price. A nicely printed booklet
would go a long way toward solving
this dilemma.

In the end, it turned out that none of
these reasons were the important ones.

32

ROBIN JAREAUX

Mixed-Media Publishing

It seems that UNIX VARs, in general,
weren't all that interested in freeware
and certainly had no time for products
that sell for well under $100. Comput-
er stores, even big ones, had very little
interest in UNIX-related products. So,
my expected marketing channels were
not available.

Serendipitously, it turned out that
some adventurous professional and
technical bookstores were willing to
sell my product. It looked a bit like a
book to them, and they had no real
problem with my addition of a CD-
ROM. Seizing the opportunity, I
obtained a string of ISBNs, courted
the appropriate bookstores assiduous-
ly, and worked to make my product

fit well into their idea of a proper
book.

Other Publishers

Somewhat later, O’Reilly and
Associates introduced their opus,
UNIX Power Tools. Great book, and
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the attached CD-ROM just makes it
better. Also useful to me, as it helped
convince bookstores that mixed-media
UNIX books are “legit.” O’Reilly has
now published a second mixed-media
product, X Window System Administra-
tor’s Guide, and I'm sure others will
follow.

More to the point, other publishers
are getting involved. In the past two
weeks, I have spoken with two major
publishers of UNIX-related books.
Both are planning to introduce books
with CD-ROMs, and both wanted my
assistance and cooperation. What they
have gotten, so far, is some helpful
advice, which I will now give to one

and all.
The Freeware Market

The freeware market isnt well-suited
to large publishers. For one thing, free-
ware users expect and demand really
current material. A book that is a year
old is just getting started; a year-old
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Now you can take all the power of your desktop SPARC’
workstation with you wherever you go.

Introducing RDI's PowerLite™ — an 8.5 pound portable
microSPARC” workstation with the internal disk capacity
and memory to perform all your desktop functions.

And, for the first time in portable computing history, you
can equip your portable with a high resolution 1024 x 768 color
active matrix LCD. Unmodified Solaris ensures compatibility
with thousands of SPARC applications. Plus, a high speed
internal FAX/modem allows you to send and receive
information from anywhere.
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Until now.

Lightweight, slim-line package: 8.5 pounds with battery
Desktop compatibility: 1024 x 768 high resolution color LCD

100% compatibility with thousands of SUN applications with
unmodified Solaris® 1.1C or 2.x

Power and upgradeability: 50 MHz microSPARC with over
1 GB internal disk capacity and 80 MB memory

Unrestricted operation: Battery, keyboard with integrated trackball,
internal FAX/modem allowing anywhere, anytime computing

Workstation connectivity: Ethernet, SCSI, serial, parallel,
keyboard/mouse, external monitor

Peripheral Expansion Unit providing two SBus slots and two
3.5"SCSI device expansion bays
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freeware collection is, in general, histo-
ry. Normal publishing schedules and
arrangements simply don’t work very
well in this market.

Worse, there are dozens of hungry,
garage-based entrepreneurs out there.
These folks work late into the night,
meeting the constant product turnover
that the customers demand. They
accept, and sometimes exacerbate, the
market’s razor-thin margins. They may
not all make money at it, but they

define the shape of the current free-
ware marketplace, and conventional
publishers need to be aware of their
presence.

There is also the question of added
value. It is easy to add value to free-
ware distributions, but difficult to
retain much proprietary advantage. A
publisher can enhance the freeware,
only to have competing publishers
grab the changes and run with them.
Rules of the game...

A publisher can certainly add value
in the book itself, but there has to be
balance and connection between the
book and the disk. This isn’t impossi-
ble, but it 7 tricky: How do you bal-
ance a megabyte or less of book text
against 600+ megabytes (much more,
if compressed) of CD-ROM materials?
If the book doesn’t work well with the
disk, the product’s synergy will be
reduced, and much of its competitive
advantage will be lost.

Finally, freeware publishers need to
be concerned with issues of support. A
collection of compressed archives off
the Internet doesn’t require much sup-
port. If the packages are clean, current
and easy to find and retrieve, most
customers will be happy. Nonetheless,
there will always be some problems,
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and publishers have to be able to field
questions quickly, before irate cus-
tomers get on the net and start flaming
about “shovelware.”

If the product is intended as a “plug
and play” distribution, these problems
are magnified immensely. Any conven-
tional software distributor knows
about the problems of engineering and
supporting mass-market product
releases. It’s hard to get everything
right, and customers are very demand-

ow do you balance a megabyte or
less of book text against 600+

megabytes (much more if

compressed) of CD-ROM materials?

ing about things working as promised,
expected or even desired.

Making matters worse, the engineer-
ing staff in the freeware arena isn’t
even vaguely under the publisher’s
control. New releases appear on the
net at random intervals, in random
states of completion. The software is
generally not well engineered for bina-
ry distribution. Installation paths, for
instance, are commonly hard-coded
into Makefiles or even into the source
code itself.

Thus, mixed-media freeware publish-
ers face the same problems encoun-
tered by conventional software pub-
lishers, and more. Lacking proprietary
control of their basic product, they
can't raise margins high enough to pay
for extensive development. They don't
control the freeware’s development
schedule or even its direction. (The
good news is that 'm going to paint
your house for free. The bad news is
that you don’t get to pick the colors,
and I may stop work in the middle if I
get bored.)

Nonetheless, it’s a fun business to be
in, and I wouldn’t change the rules
even if I could. I've dallied with the
proprietary software market, and I like
this one a lot better. And nobody is
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forced into a particular market, in any
case, so complaining about the ground
rules seems a little off the mark.

In closing this section, I should note
that mixed-media publishing may be
an appropriate way to sell low-end
proprietary software packages. These
are typically packaged as a disk, a man-
ual and a fancy shrink-wrapped box.
Punt the box, stuff the disk into the
manual, and you have a mixed-media
publication.

The price has to be low enough, of
course, to fit in with bookstores’ nor-
mal stock. Anything over $75 is proba-
bly going to raise some eyebrows, and
anything over $100 is quite unlikely to
be accepted for resale. Nonetheless, 1
think the concept makes sense, and
that we'll be seeing a lot more of it in
the next few years.

Electronic Anthologies

But, having discouraged (or at least
cautioned) the publishers about their
intended product, what can I offer
them in its place? Ideally, such a prod-
uct should draw upon the publisher’s

I/OPENER

strengths: licensing, marketing, distri-
bution channels, and, in general,
MONEY. Is there a CD-ROM-based
product that they can and should pro-
duce, allowing them to dominate or
even ignore the garage-based entrepre-
neurs?

I think there is, and I would very
much like to see publishers get started
on it. First, however, a bit of back-
ground may be in order. Books are
expensive to produce, inventory, dis-
tribute and sell. Academic, professional
and technical books are worse than
most. They are demanding to create
and frequently have very small markets.
Consequently, prices tend to be high.

Meanwhile, the traditional markets
for these books are drying up. Schools
and libraries are strapped for cash,
and expensive books are a luxury they
can't afford. Many companies are in a
similar state, and their employees are
feeling a bit frugal, as well. College
professors, never particularly well-
paid, are now finding themselves
unable to follow the published litera-
ture.

“The DES Solid State Disk
kept my client’s profits

from gomg down-

#| “Moving the Temp DB onto the
DES Solid State Disk and fine-
tuning the queries increased
performance by a factor of 50.
Now that my client can complete
their 30-hour batch processing
jobs in 20 minutes, they want to
install DES Solid State Disks on
all of their servers.”

Jim Boak, President

TECH Access

Contact Jim Boak at 510/743-0301
to improve your DB application’s
performance.

— DES DISK EMULATION SYSTEMS INC.
— 408/727-5497 # Fax 408/727-549%
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Database Consultant s

The problem isn’t distributed evenly
across all books. Reference works on
popular topics (C programming,
UNIX programming, etc.) have a fair-
ly assured audience. Works on more
esoteric subjects (Proceedings of the
Second International Colloguium on
Acroamatic Interactions) are more likely
to languish.

So, here is my suggestion: Publishers
should examine their backlists for
books that can be collected into CD-
ROM-based anthologies. The disks
should support on-line searching and
browsing, high-quality printing of
selected pages, and so forth. Hypertext
and other flashy amenities are nice,
but optional.

If I could buy a few hundred inter-
esting books on a single CD-ROM,
for under $100, I'd think about it very
hard. So would many libraries, schools
and companies. And, amazingly, the
publishers wouldn’t lose a thing.

Most purchasers would use their
disks to do automated searches,
browse the literature, etc. Having
found a book of interest, they might
print out a few selected pages. Few,
however, would want to read the
entire thing on-line, let alone print it
out on their laser printer. Instead, they
would send off for a book they now
knew to be well worth the money.
Thus, I believe that publishers would
find that CD-ROM anthologies actu-
ally increased their sales of backlisted
titles.

Unlike many of my wacko enthusi-
asms, I'm pretty sure that this concept
will actually go somewhere. The only
questions have to do with timing, pric-
ing and selection of materials. If you
are a publisher, feel free to call on me
for (more) advice. If you are an inter-
ested consumer, bug your favorite
publishers to get started... =e

Richard Morin operates Prime Time
Freeware (pt f@cfcl.com), which
publishes mixed-media (book/CD-
ROM) freeware collections. He also
consults and writes on UNIX-related
topics. He may be reached at Canta
Forda Computer Laboratory, P.O. Box
1488, Pacifica, CA 94044 or by email

at rdm@cfcl.com.
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ystems Administration

Backing
Up to Disk

by S. LEE HENRY

RUSS WILLMS

L

here is no startling technology involved in back-
ing your file systems to disk. If you've got the
disk real estate, it’s a practically trouble-free way
to protect your users’ files.

Although the dump command is almost exclusively used to
back up file systems to tape, dumping to a file instead is
straightforward. Replacing the name of the tape device with
a file name is all that is required, with only minor caveats.
For one, the file must exist before you try to dump to it.
When I back up to disk, I use a script that touches the file
first to ensure that it’s there. If the file does already exist, the
touch simply updates the access date and time, so there are
no side effects. If the file doesn’t exist, you'll get a “Cannot
open volume” error from dump.

You must also provide parameters to the dump command
that make it think that the whole file system will fit on one
“virtual” tape; the dump command thinks it's working with a
tape even though you're clearly creating a disk file. If you get
a “Tape verification error XX feet into tape 1,” you will
know that you need to use a larger size parameter on your

durmp command.

Dumps to disk, like any dump commands, can use remote
resources as easily as local resources, provided the host with
the disk “trusts” the host with the file system. This is easy to
check by running any rsh command (like rsh boson date
where boson is the remote host). To dump to a remote disk,
use a command like this:

fermion# dump 5usf 2000
boson: /backups/fermion.dump.home /export/home

In this command, the size parameter indicates your virtual
tape is 2,000 feet long. Look for a line that looks like the
following in your dump messages:

DUMP: estimated 7098 blocks (3.47MB) on .04
tape (s)

The dump file that was created with the dump command
lives in boson’s /backups file system. It can be used with the
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restore command to recover a complete file system or
selected files. Here’s a restore command for recovering
selected files interactively:

fermion# restore ivf
boson: /backups/fermion.dump.home

One of the primary advantages of dumping to disk is that
when the inevitable oops happens and one of your users
needs a directory that he removed in error, you don't have to
go sprinting to your tape cabinet. As a matter of fact, you
may not even need to be around. Unless your users are
particularly OS-phobic, they are likely to find an interactive
restore from disk a fairly painless procedure, barely more
complicated than perusing their files in their favorite shell.
In any case, instructions to issue the restore command and
use the cd, add and extract commands to pick out files are
easy to prepare and to understand.

The primary disadvantage of having your users restore
their files is that they can restore files that they dont own.
This can be a major security hole. If this is a problem, set up
permissions so that only root can restore the files or, if each
user has his own file systems, so that only he can read his
dumps. This problem with restore permissions, by the way,
is not exclusive to disk backups; it also exists with tapes,
though tapes are often secured in that file cabinet you may
or may not have to sprint to.

If you are backing up your file systems to ensure against
disk failure, dumping to a different disk or a remote host is
the only reasonable approach. If you're simply guarding
against the mistakes that users make, on the other hand,
backing up to the same disk provides something of a safety
net; however, knowing that you're backing up files, your
users may not be overly patient with you if both copies of
files get lost when a controller starts garbaging your disk, so
this is not the best strategy.

Figure 1. Dump to Remote Host (SunOS 4.1.x)

#!/bin/csh

#

# incr2remote:
#

set HOST = “hostname’

set REMOTE = "boson"

set DATE = ‘date | awk '{print $1}'’
#

You should also try to run your backups when file systems
are not in use. When you are backing up to a remote disk,
you clearly cannot be in single-user mode. However, unless
your site runs around the clock, you can easily schedule your
dumps to occur at times when your users are likely to be
home asleep.

D] acking up selected files and

B, directories with the £ind
and tar commands is also a
flexible approach to
protecting volatile files.

If you're managing more than one type of UNIX system,
you may still be able to set up a single dump host that they
all use. Dumps from an SGI, for example, may not be read-
able on a Sun because of byte-ordering differences, but they
can be written and subsequently read from the SGI. Dumps
from 4.1.x and Solaris systems are in the same format,
though the commands used to dump and restore are differ-
ent. Sample scripts to dump file systems from a SunOS 4.1.x
and an SGI (running IRIX 4.0) are provided in Figures 1
and 2.

Using find and tar

Backing up selected files and directories with the find and
tar commands is also a flexible approach to protecting
volatile files while allowing fairly troublefree (i.e., not requir-
ing wizardly intervention) recovery. Like dump, tar can
write files to disk as well as to tape. If the command is modi-
fied to dump the files to a remote host, the syntax is less

dump each local partition to remote disk

foreach local_part (“df | /usr/bin/grep "/dev" | /usr/bin/awk '{print $6}'")

/usr/bin/echo dumping $local_part

set PNAME = ‘echo $local_part | tr "/" "."*
if (SPNAME == ".") then

set PNAME = ".root"
endif

rsh SREMOTE "touch /backups/SHOSTSPNAME.SDATE"
/usr/etc/dump 5uf SREMOTE: /backups/SHOSTSPNAME.SDATE $local_part
end
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#!/bin/csh

#

it incr2remote:
#

set HOST = “hostname’
set REMOTE = "boson"
set DATE = “date | awk '{print $1}'®

# foreach local_part (' /bin/df | /bin/grep "/dev"

/bin/echo dumping $local_part
set PNAME = ‘echo $local_part | tr "/"
if (SPNAME == ".") then
set PNAME = ".root"
endif

dump each local partition to boson's hard disk

| /usr/bin/awk '{print $7}'")

i ¥

rsh SREMOTE "touch /backups/$HOSTSPNAME.SDATE"
/usr/etc/dump 5uf SREMOTE:/backups/SHOSTSPNAME.SDATE S$local_part

end

Figure 2. Dump to Remote Host (SGI)

obvious and ought to be built into a script for most users to
make it easy. Here’s a one-line tar command that backs up
mail files to a tar file on boson:

fermion# cd /var/spool
fermion# tar cvpBf - mail | rsh boson "dd
of=/backups/fermion.mail"

Depending on permissions, your users can issue commands

like this as well to back up their own directories. A more
flexible approach to backing up an individual’s files is illus-

Figure 3. tar2file Script

#!/bin/csh

#

# tar2file
#

set NEWFILES = ""

set DIRNAME = $1

1f ("SDIRNAME" == "") then
set DIRNAME = “pwd’

endif

trated in the script shown in Figure 3. In this script, we
combine a find command that prompts the user to enter an
integer and then uses tar to back up all files modified
within that number of days to a tar file.

You should modify this script to correspond to your own
directory names. As with the dump command, the remote
host must trust the local one and permission must be set up
so that the user can create the backup file on the remote
host.

Once the remote tar file is created, it can be read back in
with a command similar to the one in the script that created

echo -n "Backup files modified within how many days?> "

set CTIME = $<

echo -n "Backup Lo which remole hoslL?> "
set REMOTE = $<

echo $DIRNAME

foreach file ("find $SDIRNAME -type f -ctime -$SCTIME -print’)

echo sfile
set NEWFILES="SNEWFILES $file"
end

echo -n "Hit return to back up files (ctrl-C to abort)> "

set ans = $<

tar cvpBf - SNEWFILES | rsh SREMOTE "dd of=/backups/ whoami’ .newfiles"
echo "Created backup /backups/ whoami® .newfiles on $REMOTE"
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it. The command shown below would restore all the files
included in the tar backup:

fermion% rsh boson "dd
if=/backups/fermion.newfiles" | tar xvpBf -

Backups to disk are considerably less likely to fail than
their tape counterparts simply because disk is a more reliable
medium. Tapes wear out much faster than disks and can
sometimes snag in tape drives. Other media, like read/write
optical, are an even better choice than hard disk (if you have
it) since the cost per megabyte is lower for this storage and
the nature of backups instills a little patience in just about
any user, especially when they're going after files they acci-
dentally obliterated.

You can also compress both dump and tar files stored on
disk and reap something like a 30% savings in space. As long
as your scripts or users know to expect this (and decompress
the files) and you have enough room to decompress the
largest of your backup files in place, you should be OK.
Large files, however, will take a while to compress and
decompress.

In designing a backup strategy using disk media, you have

the same decisions to make as with any dump strategy
regarding what level dump to make, how often to dump,
and how deep you want to stack your backups before reusing
them. You also have to “label” your backups by giving them
names that make sense to anyone using them.

You'll also want to make sure that your backup-to-disk
strategy complements your backups to tape. Even if you have
enough space to do complete and incremental backups to
disk or optical, you should be sure to incorporate some
method of replication so that you will not run the risk of
losing your only backups if a disk, optical drive or controller
fails.

If you sometimes forget to change the tapes in your backup
drive or maybe sometimes even take days off, dumping to
disk may be an appropriate way to guard your file systems
without much extra effort. If youd like to try out the scripts
in this column, send me some mail. =o

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

Sun Microsystems

Inc. has a front office

role? Does UNIX

have a part in busi-
ness office productivity sys-
tems, or BOPS (not to be
confused with billions of
operations per second, also
known as BOPS)?

: % Consider Blue Cross and
g= Bluc Shicld of Florida. In

& particular, consider the

group within it headed up

by Hank Barnett, director of

marketing sales administra-
tion, Greg Sutton, manager

of proposal administration,
and Eloise Erwin, publish-
ing technology specialist.

“We have corporate

responsibility for sub-

scriber contracts,” explains
Barnett. “We work with our
legal area to get them filed
with the state [regulatory

agencies], and then we
work to turn those con-
tracts into booklets that the
Business Office Productivity Systems subscribers can read.” In

addition, they also work to

have traditionally been the province prepare bids for prospective

customers.

of DOS, Macs and Windows. Could

by MICHAEL JAY TUCKER,
Sun, and UNIX, yet play a role there? Executive Editor
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It is an immense task, involving documents that must be
developed, planned, written, edited, approved and generally
examined by large numbers of individuals. Many organiza-
tions facing such an application would consider a PC LAN-
based solution...with all the trials and tribulations such a
solution would entail.

But not Blue Cross/Blue Shield. “We have Sun worksta-
tions with each of the contract and proposal analysts,” says
Barnett, “and [XSoft Corp.’s] GlobalView as the centerpiece
to drive our application.”

Barnett’s group is among the few commercial installations
where UNIX in general, and Suns in particular, play a role
in front office processing. Traditionally, when SPARC-based
systems have found a role in commercial settings, it has been
in the back office, as a mainframe or minicomputer replace-
ment working for MIS.

The Law of Large Numbers

Blue Cross and Blue Shield of Florida has a particularly
demanding application. The company must somehow man-
age very complex documents within tight parameters of time
and cost. It requires, in other words, raw processing power
beyond the ability of PCs to deliver. “The UNIX platform,
at least in our opinion, has a lot more power,” says Barnett.
“And that, combined with the GlobalView product, gave us
everything we wanted.”

This makes it typical of the sort of places where UNIX
finds a role in the front office. “Where networking is neces-
sary, where processor power is necessary—that’s where front
office UNIX is happening,” says Douglas Shaker, vice presi-
dent of training and support at Qualix, which markets a
number of front office products that run on Suns.

But what about more traditional front-office automation?

That’s Still Entertainment

What about the spreadsheets, word processors and person-
al databases that are the mass market, high-volume heart
and soul of BOPS? Could Suns get a part of that business?

The answer, bluntly, is probably not. Personal productiv-
ity tools are, have been, and probably always will be the
domain of DOS, Macintosh systems, and now MS
Windows. “It’s the law of large numbers,” says Michael
Goulde, senior consultant at market research firm the
Patricia Seybold Group. “There are 40 million Windows
seats. Just 2.5% of the Windows installed base is all of the
Sun installed base.”

He sees no way that any vendor of personal productivity
tools can buck those kinds of odds. “If your application is
office productivity, you'd have to have your head examined
[to go with UNIX].”

And relatively few vendors stay in business long with
diagnosed cases of mental instability. Even die-hard UNIX
enthusiasts, like Uniplex with its OnGo line of smart doc-
ument management tools, have come to terms with
Windows. “Uniplex has a UNIX legacy and a UNIX
mind-set,” says Michael Friedel, the company’s director of
business development. “But, from a commercial perspec-
tive and front office perspective, we have to acknowledge
that Windows is the prominent desktop.”

The worst part of this state of affairs, from UNIX’s per-
spective, is that it didn’t have to happen that way. “A cou-
ple of years ago, we thought UNIX on the desktop had a
serious shot at winning corporate America,” says Peter
Harris, chief executive officer of Bristol Technologies Inc.,
which offers a series of both server and client products.
But, then the UNIX community wasted valuable time in
standards fights. “And Windows got good...and Windows
networking got better.”

Adds Uniplex’s Friedel, “A year
ago, we had great hopes that
Novell’s buyout of UNIX System
Labs would bring the marketing

f it seems improbable that Suns should
I have a role in office automation, consider
how much more unlikely a pairing is work-
stations and entertainment.

Yet, for Dux Software Corp., that's a mar-
riage made in heaven. The company origi-
nally came about to provide personal pro-
ductivity tools for Sun and other worksta-
tions. It still does quite a lot of business in
that area. “We have a product called Ta-
Dah!,” says Dux President Bob Adams. “It is
a business presentation package.”

But Dux is also in the games business. It
recently began marketing a Sun version of
the famed personal computer game Sim City.

That could seem a strange product. Suns

44

aren’t home computers, after all. They are
workplace systems. It would seem that busi-
ness managers would take a dim view of
their employees knocking off work for a
while to play games at company expense.

Yet, Sim City for Suns has been selling
quite well, thank you very much. “I think that
entertainment will become very important by
the end of the decade, even in the work-
place,” says Adams. “Even the government
is getting more lenient about letting games
into their offices.”

Why? It seems that companies are begin-
ning to relearn what many cultures never
forgot-i.e., workers are more productive if
they take short rests now and then.

SUNEXPERT Magazine/February 1994

muscle to allow UNIX some suc-
cess on the desktop, but now it
looks like there’s still internal
struggle. Looked at from an MIS
perspective, youd have to say that
UNIX still hasn’t got its act
together, even with COSE in
place.”

On the other hand, UNIX con-
tinues to hold tight to its role as
server OS in commercial environ-
ments. “UNIX is ideally suited
for back office services,” says
Uniplex’s Friedel. And, at the
moment, there are no real rivals
for the role. “Maybe N'T,” says
Bristol’s Harris, “but certainly not
0S/2.”

As such, most of the industry is
betting that where UNIX has an
OA role, it will be in association



(ruess Who's (o
The World's Most
Popular TCP/[P

Software For PCs

If you guessed SunSelect™ and its
PC-NFS® networking software, you're
right. Every day more companies of all
sizes —in the United States, Europe,
Asia and beyond —are choosing PC-NES
software to connect PCs to their TCP/IP
networks. Because SunSelect is a Sun
Microsystems business, these companies
know they’re getting the product strength
and support they need.

With PC-NEFS, PC users working with
a variety of MS-DOS® and Microsoft®
Windows applications can access network
resources, share data on company-wide
servers and use printers that were previ-
ously inaccessible. As a TCP/IP solution,
PC-NES is fully scalable from tens to
thousands of users. Each individual user
can choose the most appropriate plat-
form for the task at hand. And workers
everywhere are able to communicate
effectively and get their work done faster.

Successful companies from the
Fortune 500 to the shop next door are
raving about this popular TCP/IP solu-
tion. With the advantages of reduced
run-time costs and higher productivity,
many companies are able to downsize
their network resources. What’s more,
PC-NFS has received top ratings from
both LAN Magazine and InfolVorld. As
well as an endorsement from Microsoft.

Feature-rich PC-NFS includes;

« NFS* and TCP/IP that are fully
integrated with MS-DOS and
Microsoft Windows;

Microsoft Windows networking
applications such as FTP and Telnet
plus on-line Microsoft Windows help;

+ Broad application support including
Windows Sockets API and NetBIOS
applications;

Enhanced Telnet terminal emulation
including VT52-VT320 for DOS and
Microsoft Windows;

Compatible with MS-DOS,
Microsoft Windows and Windows
for Workgroups;

« NetWare® coexistence — NetWare

and PC-NFS clients can coexist on
the same PC;

Add-on applications including
SelectMAIL!" mainframe connectivity
products and the PC-NFS
Programmer’s Toolkit.

TCP/IP is today’s fastest growing
network protocol. With over a million
nodes installed worldwide, PC-NES soft-
ware has integrated scores of PCs onto
TCP/IP networks, for companies just
like yours — with mainframes, minis and
workstations. Which means more users

are enjoying the convenience of time-
saving, transparent access to a variety of
resources. And more IS managers are
enjoying the peace of mind that comes
from a highly productive, efficient and
cost-effective network of systems.

Before you connect PCs to your
TCP/IP network, get the facts.

No matter what size your company
is, call us today at 1-800-60-SELECT.
We'll give you specific facts about how
PC-NES software is making a major
impact in companies like yours. And
we’ll send you a FREE copy of “10
Things You Must Know Before Connecting
PCs to a TCP/IP Network.” This infor-
mative report includes critical details
about PC to TCP/IP connectivity. In
today’s world, PC-NFS can help you
gain the competitive edge you need.
So call us today.

PC-NFS from SunSelect;
The TCP/IP network solution for PCs.

% SunSelect

A Sun Microsystems, Inc. Business

Call 1-800-60-SELECT for a FREE copy 0f 10 Things You Must Know Before Connecting PCs (o a TCR/IP Network.

Call for more information on competitive upgrades. © 1993 Sun Microsystems, Inc. Sun, Sun Microsystems, the Sun logo, the SunSelect logo, SunSelect, NFS, SelectMAIL and PC-NFS are trademarks or registered trademarks of Sun Microsystems, Inc
MS-DOS and Microsoft are registered trademarks of Microsoft Corporation. NetWiare is a registered trademark of Novell, Inc. All other products or service names mentioned herein are trademarks of their respective owners
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departments. In an attempt to
maintain some degree of compati-
bility across all those devices, the
companies may decree that no OA
software can be purchased for any
one type of their machines unless
it runs on all of them. “UNIX may
be only 5% of the installation,”
says Lytton, “but if you don’t have
it, you don’t have the business.
They say, ‘Sorry Charlie, we want
them all.”

Thus, for example, when Lotus

} . . ported its Ami Pro word processor
Spreadsheets, such as Visual 20/20 from Computer Associates, are widely e - —
available for Sun workstations. Spreadsheets would seem to be a PC product " P

exclusively, but they have been on UNIX since their earliest days. fatens °.f VOI‘:me sal ©s 10t Sun-
specific sites. “The driving force

that caused us to bring our prod-

f mployer Employee

Dept Start_date

Stant date Salary [Sum

Salaty H Rate [Average

Hily Hate Bonus

Freld Summary
Averaqe tj

with some Windows application. “The real advantage is in ucts to UNIX was solely the market,” explains Joyce

a hybrid,” says Chip Drapeau, vice president of Project Reynolds, product manager for Ami Pro on UNIX at Lotus’
Software and Development Inc., which offers a variety of Word Processing Division. “We have a number of key cus-
scheduling, calendar and project management tools for tomers who wanted us to have native UNIX implementa-
UNIX, MS-Windows and even mainframe systems. “You tions. They had a number of different environments and, for

use PC tools, then store the data
on the Sun, and then, when you

have to do some particularly Document management is one of the places where UNIX has found a role in the
demanding analysis, use special-  front office. Products like GlobalView, from XSoft, allow organizations to coop-
ized tools on the Sun itself.” erate on large documents that may be critical to business survival.

Sorry Charlie

Even so, a number of companies
continue to offer productivity tools
on Suns—including DOS giants
like Lotus Development Corp. and
WordPerfect Corp.

Why, given what would seem to
be any number of good reasons
not to play in the Sun market, do
vendors still offer OA product on
Suns? The answer to that seems to
vary from company to company.

Among companies that have
already made their place in DOS,
for instance, marketing seems to be
the chief motive. “What I heard
from the PC software people is
that their major accounts are mak-
ing corporatewide buys,” explains
Nina Lytton, editor of the Open
Systems Advisor newsletter. “They
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An SBus GARD

Eliminate network gridlock and

increase system performance. ..

@ It’s simple! The GXTRA (pro-
nounced gee-extra) SBus card,
allows you to eliminate network
traffic and maintain system perfor-
mance by adding extra users to
your workstatlon rather than to
your network.

The GXTRA functions better
than an X terminal! Unlike the X
terminal, the GXTRA connects
directly to your SPARCstation
SBus. This direct connection
makes it possible to pass graphic
commands at SBus speed, (100
Mbyte/second), greatly increasing
total system performance.

X terminals must pass commands
over the ethernet. This results in
commands colliding with other
network traffic—causing gridlock
and reducing system response time.

Adding GXTRA cards maintains
100% software and font compatibility
with Sun SPARCstations, something
X terminals cannot achieve.

@ Increase your capability, not your
network traffic!

ETHERNET

X TERMINAL SUN WORKSTATION

ETHERNET

INTERNAL
GXTRA CARD
-

== NN

SECOND USER STATION SUN WORKSTATION

Add users to your workstation

without adding traffic to your
network...
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Put a workstation on every desk

and lower your cost per seat. ..

@ It's affordable! The GXTRA
allows you to add multiple users
to your SPARCstation, reducing
cost per seat and making higher
performance systems more
affordable. With this card, it’s
possible to add a user to any sys-
tem with an SBus. Using multiple
GXTRA cards can further
reduce your cost per seat.

The GXTRA affords you the
ability to put the power of a
SPARCstation 10 at every user’s
fingertips.

If you're planning to pur-
chase additional SPARCstations,
X terminals, or networked PC's,
you owe it to yourself to find out
how the GXTRA can help you.
@ Reduce your cost per seat!

@ Eliminate network traffic!
@® Put SPARCstation perfor-
mance on every desk!

Call 1-800-330-8301 to get a
FREE information package.

tina @ techsource.com

TECH-SOURCE INC.

Responsive Solutions in Graphics

MAIN OFFICE: 442 S. North Lake Blvd. - Altamonte Springs, Florida 32701
(407) 830-8301 - FAX (407) 339-2554

WESTERN OFFICE: 1915 W. Orangewood Ave. - Suite 206 - Orange, CA 92668
(714) 939-5580 - FAX (714) 939-5581
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Introducing the first and only 80MHz The SPARC POWER pP boosts any SPARC-
SPARC’ CPU upgrade for SPARC-  station 2 or IPX" up to the speed of a new worksta-
stations.” On one hand, you've got ~  tion, for an investment of only $1,500 of your budget

a tight budget. On the other, you and 20 minutes of your time. Application speeds
have a need for more performance. Well,  increase from 1.4x to 1.9x.
L * the new SPARC POWER" P microprocessor The SPARC POWER pP chip is certified
from WEITEK" gives you something to be happy about. SPARC Compliant," and is 100% compatible with

*Indicates performance multiple between SPARCstation 2 and SPARCstation 2 with SPARC POWER uP installed. All brands, products and services are trademarks of their respective holders. ©1993 WEITEK Corp. All rights reserved
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‘ | meant that users have
sometimes had to jury-

rig expensive alterna-
tives. “We've seen peo-

AN AT AT DIDTOTRTT A TR e ppm— == ple using sophisticated
publishing packages as

.’ Combined Draw and Paint Fadlity H memo writers,” says
* Import from over 30 extermal file formats B Lotus’ Reynolds, “sim-
' Multiple fonts and sizes i ply because there was
nothing else to use.
People are now turning

to tools that are more

suited for their needs.”
Thus it is that there is

an increasing number

| i ~ | e . of players in the UNIX

ik Fackoo Tt |4 7 e OA market.

e Companies like Lotus,

7 WordPerfect and

Ashton-Tate either

have or will port their

product to Suns. Other

* Fll Foreground Color

Applixware, from Applix, allows organizations to combine desktop analysis with corpo-
rate data. Increasingly, MIS wants to be able to link personal productivity tools with cen-

tralized databases. fienorsy sush as Dux
Software Corp. and
sharing files and cutting costs, they wanted to have their Island Graphics Corp., have come into being expressly to
workstations run Ami Pro as well as their PCs.” provide UNIX word processors, paint programs, charting
But that’s not to say that these tools aren’t being used. Just programs and so on. “People talk about the lack of
because Ami Pro got onto UNIX as part of a larger, net- software in the UNIX market,” says Steve Unger, manager
workwide buy doesn’t mean that the workstation user won't of office applications for Xerox division XSoft. “But I

. »
ever touch it. “Everyone,” says

R Ids, “h i
RReRcs. SISRSA TN S Baenin SunExpert editors use Island Graphics’ word processor and table and charting

programs, which are now being offered as a bundled package containing
IslandWrite, Draw and Paint; IslandPresents; and IslandCalc. So to some
degree SunExpert practices what it preaches.

occasionally.”

In fact, there seems to be a real,
if limited, market among worksta-
tions for personal productivity
tools as useful afterthoughts.
Engineers, scientists and other

technical computer users will

almost certainly regard their work- PTV: A Personal TV Netwo

station as a platform for one or Uses Handheld Video Uplink

two specific technical

functions—CAD/CAM, perhaps,

Revenue Forecasts
or software development. But e e — s
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everyone works at [Scott Adams’
comic strip character] Dilbert’s
company,” jokes the Seybold

i3
> « . enploynicstof (hat principlcin 2 special
Group’s Goulde. “Most engineers nention; N he st

are expected to be productive
employees.”

They’re also expected to be
employees who use products that
don’t cost an arm and a leg—some-

thing that hasnt always been easy
in UNIX. The lack of low-priced
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8 Pounds Of Prevention.

You go to the drugstore for personal
protection. When it comes to data
protection, you call T Ti.

Sure, some people say using backup
takes the “excitement” and “spontaneity”
out of computing But that kind of
excitement you don't really need.

That’s why you should try TTi’s
Series 8000.

The Series 8000 actually stretches
to fit the size of your data. It can record
5 GB in native mode or 10 GB or more
using IDRC data compression—all on a
standard 8mm cartridge. That’s more
than double the capacity of older Smm
drives in a package that’s half the size.

And the Series 8000 pumps data
through fast: 1 MB per second on
average to be precise!

Lightning access too. High speed
search can fast-forward to any data

location in an average 85 seconds, on
a tape containing 10,000 MB or more.
What's more, this small drive is
very big on reliability. Engineered
specifically for data applications, it
pushes MTBF to 80,000 hours—over

twice that of traditional 8mm products.

Comes with a full two-year
warranty too. Now that's protection.

The Series 8000 is also totally
backward read/write compatible
with EXB-8200 and EXB-8500 drives.

Then there’s TTi's famous display.
It continuously shows real-time infor-
mation on tape capacity, ECC error
correction usage, and read/write
rate. We've also added front panel
pushbuttons for compression and
density select.

Plus there’s a configurable SCSI
interface for plug and play compat-

ibility with the widest variety of
computers including DEC, Sun, HP,
Silicon Graphics, IBM AS/400, IBM
PC, and RS/6000, Apple Macintosh
and others.

Don't take unnecessary chances.
Call TTitoday. *

Backup so easy, you can doit
with your eyes closed.

AR A

l l l. TRANSITIONAL
TECHNOLOGY, INC.

5401 E. La Palma Ave., Anaheim, CA 92807
Phone: (714) 693-1133 FAX: (714) 693-0225
In the UK. call (44) (295) 269000.

©1993 Transitional Technology, Inc. Trojan-Enz is a registered trademark of Carter-Wallace, Inc. All other trademarks and copyrights acknowledged.
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don’t think they realize the extent of the UNIX offerings
available to them.

Deep Integration

But just as you start thinking that everything about how
UNIX and Sun show up in the front offices is simple-i.e.,
that the only people who use either are engineers trying to
reproduce a PC on their workstations—things start to
become complex. Other kinds of customers are showing up
as well.

For example, people forget that OA on UNIX isn’t new. In
fact, in the early 1980s, UNIX was a minicomputer operat-

Companies Mentioned in this Article

Applix Inc. Lotus Development Corp.
112 Turnpike Road 55 Cambridge Pkwy.
Westboro, MA 01581 Cambridge, MA 02142
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Bristol Technology Inc.
241 Ethan Allen Highway

e Suite 2000
Z{dgle“ffz' CT 06877 Woburn, MA 01881
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Project Software
Development Inc.
20 University Road

Computer Associates
International Inc.

1 Computer Associates Plaza
Islandia, NY 11788-7000

Paragon Imaging Inc.
400 W. Cummings Park

Cambridge, MA 02138

ing system, and it participated in the minicomputer and
multiuser microcomputer boom of the same period. Along
with the likes of Theos and Pick, and on platforms as diverse
as NCR Corp. Towers and Altos multiuser systems, UNIX
was a player in front office automation for several years.

In fact, it still is. ICL Inc., for example, has long provided
OA to legal offices through its SPARC-based systems.

Yet, in the confusion attendant upon the PC’s colonization
of the business desktop, and as UNIX became increasingly
(indeed, excessively) identified with the workstation, the
industry lost sight of UNIX’s OA origins. But, now, as MIS
shops downsize, those origins are beginning to re-emerge.

“What you had in the minicomputer
market was people with VAXes, Data
General systems, Wangs...and midrange
UNIX systems,” explains Jay Yesselman,
director of marketing for Computer
Associates International Inc., which now
markets the 20/20 spreadsheet for VAX
and UNIX systems. “Many of those peo-
ple were using those machines for front
office solutions, and a lot of them turned
to 20/20.”

Originally marketed by Boston area-
based Access Technologies, 20/20 was a
1-2-3-like spreadsheet that displayed on
character terminals. As minis began to per-
ish, the product dropped from sight as far
as the industry was concerned.

But it didn’t go away. It continued to sell
reasonably well, even as its company was
purchased by a series of bigger firms, final-
ly culminating in Computer Associates.
Moreover, as its users began to switch to
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Sun and other RISC-based systems, they
turned again to 20/20. CA plans shortly to
introduce Visual 20/20, a version of the
product for graphical interface displays. “I
think the opportunity for Visual 20/20 is
much stronger in the UNIX market than
it ever was,” says Yesselman.

In fact, the downsizing movement could
remake UNIX, and indeed Sun. “There is,
you see, more than just downsizing going
on,” explains Tom Axbey, director of mar-
keting for Applix, which markets its line of
Applixware products for Sun and other
RISC-based systems. “There is the whole
question of business process automation as
well. There are now far fewer people doing
far more work.”

In other words, “downsizing” doesn’t just
mean smaller machines, it also refers to
layoffs, smaller staffs and longer worker
hours. Increasingly, companies are flatten-
ing out, with middle managers—whose job
was chiefly the collection, analysis and
transmission of information—being
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squeezed out of the organization entirely. But, something has
to take their place.

Many companies are counting on computers to be that
something. But, says Axbey, “you just can’t do that with
PCs.”

What MIS officers want, then, and what Suns and UNIX
may be uniquely well positioned to provide, is something
that goes far beyond OA or BOPS. “It’s deep integration,”
says Qualix’s Shaker. “It is not just using the workstation as a
faster PC...it is integration between office automation and
what used to be mainframe applications.”

The image, then, is that of a powerful, RISC-based system
on the desktop of the business professional communicating,
in real time, with corporate data. That data might be on a
mainframe, or it might be on a network. (“That’s what is
going to take the place of the mainframe,” says Shaker,
“workstation farms.”) Either way, the executive would be less
like a traditional manager, whose decisions are based on aged
data and whose effects may not be apparent for months or
even years, and more like the financial specialists, commodi-
ties traders and even military strategists whose actions are
rewarded or punished in seconds—and who have been been
traditional workstation users.

Indeed, some of the UNIX packages originally developed
for exactly such roles in the military are even now eyeing the
commercial market—such as Slate, a multimedia front-office
environment originally developed by BBN and which is now
being marketed by Paragon Imaging Inc. “Our hope is

bringing image reporting and briefing communications to
the desktop, so that we can reach not only the war fighters
but go all the way to the national command,” explains
Pamela Gazley, the marketing specialist at Paragon Imaging
who has overseen Slate since its BBN days. “Once Slate has
reached that level, then we're going wholeheartedly into the
commercial world.”

No Simple Documents

It isn’t certain that UNIX, or Suns, will be able to land the
role of executive information system. The very same market
and technological forces that impede both in the OA role
may keep them out of EIS as well.

Yet, there are intriguing signs. In certain applications—
applications that are already getting close to the EIS con-
cept—Suns are doing just fine. “It’s where you have informa-
tion in a document that is shared by groups of people...and
that information is critical to the business,” explains XSoft’s
Unger. “It may be, for example, proposal management for an
insurance company, or internal systems documentation for a
software company—where documents have high value and
are not simple.”

It may be, then, the very future of UNIX, and of Sun
workstations, in the commercial environment can already be
read in the subtle signs of a new and emerging technology:
smart documents. Next month, SunExpert will examine the
place of smart documents as a technology and as a business,
so stay tuned. =o

We’ve had it all along!

Computer Publishing Group has found what many advertisers are looking

for —the UNIX Client/Server market.
Analyzing the circulation data from SunExpert and RS/Magazine
demonstrated the following characteristics:

100%
UNIX Circulations

100%

Business Sites

100%

Networking Environments

lienServ
aIel

Advertisers can run two ad pages (one in SunExpert and one in
RS/Magazine) and get more UNIX/open systems circulation for the same or
less money than one ad page in an undefined UNIX/open systems
publication. Call your sales representative listed elsewhere in this issue for
more information.

While the other publishers are scrambling to reposition their publications
and/or launch new publications, we at Computer Publishing Group plan to
continue to deliver our qualified circulation and our quality editorial to the
UNIX client/server market.

COMPUTER PUBLISHING GROUP

publisher of SunExpert and RS/Magazine
1330 Beacon Street, Brookline, MA 02146, Telephone (617) 739-7001, Fax (617) 739-7003
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% Three
- Thumbs Up

by BARRY SHEIN, Technical Editor

his month, SunExpert is wowed by three dynamic products: ~ scheme), external SCSI, RS-232, etc.
The model we reviewed came

Tatung Science and Technology Inc.’s flexible SPARCserver 10 cquipped with two SuperSPARC

compatible, IBM Corp.’s hot new PowerPC-based RISC ~ CPUs, 64 MB of memory, a Seagate
2.1-GB SCSI disk and audio box. Our

server unit arrived headless, but I'm

ly do turn data into answers. happy to report that a Sun monitor
from a Sun X terminal in the lab at the

System/6000 and a winning set of integrated visual data tools that real-

time worked just fine. Compatibility

Tatung’s swing-away door that reveals a power has its benefits.
Super COMPserver 10 switch, floppy drive and half-height The software was pre-installed, a
by BARRY SHEIN, bay.s for three disks or other parapher- standard Solaris 2.x operafing system
Teehnieel Edliot nalia. The rear has numerous ports, release. Unfortunately, this meant we
including knockouts for six SBus slots had no compiler or really anything

In recent years, just about every (one taken up by the frame buffer in interesting to play with, but we soon
SPARCstation introduced by Sun the model we reviewed), Ethernet/ fixed that. There was no CD-ROM on
Microsystems Computer Corp. has audio (standard “new” Sun cabling this configuration, but through the
been followed by a bevy of clones. magic of NES and CD-ROM drives
This is no accident. Sun has generally
encouraged this by opening its archi- The Super-
tecture and allowing clone vendors COMPserver 10

access to essential pieces like the CPU, offers a lot of
the Solaris operating system and asso-
ciated software, and other technolo-

gies. Tatung Science and Technology

options: It runs
up to four CPUs,

Inc. is not new to this particular busi- can hold up to
ness. Previously, they've introduced nine drive bays
clones of the SPARCstation 1+ and 2. and supports up
This latest box from Tatung is a clone to nine SBus

of the SPARCserver 10. slots. It can

The box is a small, slightly squat aven drive two

tower configuration. Not something
motherboards.

you would put on your desk, but cer-
tainly easy to fit alongside your desk
on the floor. The front cabinet has a
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elsewhere on our net, I managed to
mount the Solaris demonstration disk
and a late-model Sun Catalyst
CDWare disk that, among other
prizes, had a copy of the GNU C/C++
compiler from Cygnus Inc. In no
time, [ was able to cure both the feel-
ing of sensory deprivation and that
perennial problem of idle disk space
we all tackle so well when thus chal-
lenged.

Other than performance and com-
patibility, it seems irrelevant to com-
ment much on the Solaris release we
were supplied with since thats all stan-
dard issue. Needless to say, I ran into
all sorts of little problems setting the
system up, but I don’t believe any of it
was Tatung’s doing. Just various dis-
agreements between Solaris and
myself. Here’s one gotcha that might
be worth mentioning: While the
machine was booting multiuser, some-
where in the boot scripts the ps com-
mand is used to get some information.
Thus, if the ps command doesn’t
work, the machine may not be able to
complete the boot. Somehow, and |
believe it was during a futile attempt
to attach a CD-ROM drive directly
(this particular drive has hardware
problems, so no complaints), a sym-
bolic link was created in /dev by one
of the standard system commands
(devlinks, I believe), which pointed
to dot, the current directory. This
caused ps to go into an infinite loop
(later discovered by running it under
truss), which caused the boot process
to hang somewhere before the
machine had become something more
than a self-warming doorstop. Well,
nothing that a couple of hours of
intensive investigation in single-user
mode couldn’t clear up (and people
wonder why I don’t pursue more hob-
bies).

As an initial and very informal test, I
compiled Dhrystones 2.1, using my
freshly installed gce, and ran it. Using
one million iterations (the register ver-
sion never runs very differently on a
SPARC), I can report about 68,500
Dhrystones per second, or about 50
MIPS. Tatung claims more than 100
MIPS per CPU under Solaris 2.1
using Apogee Systems compilers with
a Kuck and Associates Inc. preproces-

Configuration

Options

Main Memory

Standard: 32 MB using 16-MB
SIMMs

Maximum: 128 MB using 16-MB
SIMMs up to 512 MB using 64-
MB SIMMs

Storage

Floppy disk: one 3%-inch 720
KB/1.44 MB

Internal hard disk: up to six 3%-
inch disks (520 MB or 1 GB
formatted); up to three 5%-inch
disks, which can include 150-MB
QIC, 8mm, CD drives or 4mm.

Interfaces

Ethernet: 10-MB/s twisted-pair
standard (AUl available with
optional adapter cable)

SCSI: 10-MB/s SCSI-2

Serial: two RS-232/423 ports
Parallel: Centronics-compatible
Audio: CD-quality 16-bit, 8 to
48 kHz

ISDN: dual basic rate at 144 Kb/s
SBus: Up to nine slots with
optional expansion board
MBus: two 64-bit slots

Graphics

Monochrome: 17-inch or 19-inch
at 1,152 by 900

Color: 17-inch or 19-inch at
1,152 by 900 or 1,280 by 1,024

Software

Operating System: Solaris 1.1
or 2.x

Windowing system:
OpenWindows Version 3 or
Mdesk Version 2 (X11R5 Motif)
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sor and SunPro/KAP compilers. There
is no reasonable way to test two CPUs
with Dhrystone, but I think we can
safely assume both CPUs are about the
same speed. I wouldn't read too much
from this result unless you tend to run
applications that resemble Dhrystone a
lot. On the other hand, I've yet to find
a machine where the results of the fair-
ly simple Dhrystone benchmark were
grossly misleading when I investigated
further. As another informal bench-
mark, I tried my nfsstones program
locally (it can be run on the local disk
for calibration) and got around 2,700
nfsstones, which is good. For compari-
son, on an IBM RS/6000 520H I got
about 1,000 nfsstones, and on our big
Solbourne Computer Inc. server
(admittedly with 100 people logged
in) it topped out at around 1,700,
even on a 7,200-rpm Barracuda
attached to a Fast SCSI-2 controller.
So we'll call that result quite good,
even if I'm not very satisfied with the
comparisons. Measuring NFS perfor-

SuperCOMPserver 10

Company
Tatung Science and
Technology Inc.

Address

1840 McCarthy Blvd.
Milpitas, CA 95035

Phone
(800) 659-5902

Fax
(408) 383-0886

Best Feature

A good, fast SS10 clone
without surprises.

Worst Feature

Mostly genetically
inherited from OS.

Price

Entry-level pricing for the series
begins at $12,890 for a 40-MHz
model. The system we tested, with
two 50-MHz chips, is in the mid-
twenties price range

Circle 157
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mance is a tricky business that I didn’t
delve into for this review. Besides,
these days most decent NFS imple-
mentations tend to just bottleneck the
Ethernet when pressed.

I then ran many other applications,
including the rather strange Sun demo
CD-ROM, which contains, among
many other things, a long audio seg-
ment of Scott McNealy and Ed
Zander doing a “Solaris Late Night”
TV show parody. It was amusing, but
I'd recommend they not quit their day
jobs quite yet.

Compatibility seemed about perfect;
I ran into no inexplicable problems
with any of the software I tried. I sup-
pose that’s not shocking, but if it were
otherwise I would be remiss in my
duties not to report back to you, dear
reader. Performance was great. Current
workstations are fast, and the Super-
COMPserver 10 is a fast one. Some of
these demos do seem to require some
computing and I/O power such as the
ones that display simultaneous video
and audio.

Overall, I was pleased and impressed
with the amount of sheer computing
power that comes in small packages
these days. I'd guess that the Super-
COMPserver 10, as configured, would
make a good departmental server and
certainly an excellent personal
machine.

The New PowerPC-
based RS/6000

by ANDREW HASKINS and
JEFFREY COPELAND

We recently had the pleasure of see-
ing the new IBM Corp. RISC
System/6000 Model 250 in action.
This machine is the first model of the
RS/6000 to employ the new PowerPC
chip, designed by Somerset, the con-
sortium formed by Motorola Inc.,
Apple Computer Inc. and IBM. The
Model 250 runs AIX, IBM’s UNIX
operating system.

What We Saw
The 250 looks like the Model 220s

we've been using for more than a year.

It’s a pizza box about 14 inches square
by a bit less than 2 inches high. There
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are connectors on the back and a flop-
py disk drive hidden behind the front

panel. The configuration we test drove
had

* 32 MB of main memory—it can be
stocked with up to 256 MB,

* 2 2.88-MB floppy drive,

¢ a 1-GB hard disk—both 540 MB
and 2 GB are also available in the same
form factor,

* the GXT150 graphics card, which
provides 3-MB VRAM onboard, to
drive the display at up to 1.6 million
vectors per second (more on the impli-
cations of this later),

* Ethernet network card,

* two serial and one parallel port,

* keyboard, mouse and tablet inter-
faces,

e SCSI-2 interface,

¢ two internal Micro Channel buses,

¢ two available slots for I/O cards—on
our test machine, the token ring card
was installed,

* and both 8mm and QIC tape dri-
ves connected via the SCSI-2 interface.
Also, the video connections are Sun-

compatible, so you can swap a Sun
Microsystems Inc. monitor in. From a
manufacturing point of view, the
whole package is completely modular.
It shares complete subsystems, such as
cards and disk drives, with the Model
220 and PS/2. In fact, to upgrade your
RS/6000 Model 220 to a 250 would
be a 20-minute operation that replaces
the motherboard and some other com-
ponents, and we were left with the
impression that IBM would actually be
encouraging users to do so.

A quick aside on nomenclature: The
new machines are based on the
PowerPC 601 chip, using the POWER
architecture (that’s Performance
Optimization With Enhanced RISC,
by the way). The PowerPC architec-
ture is intended to allow implementa-
tions ranging from battery-powered
laptops to high-end number crunch-
ers—or “palmtops to teraFLOPS,” as
the IBM press releases breathlessly
note-while the original RS/6000s were
built from a multichip set. (Someday,
we'll see an end to computer product
names with capITAIl leT Ters
SprinKled ThroughOut. Of course,
someday, the Cubs will win the World
Series.) The 601 processor chip is
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about 2.8 million transistors, with
both FPU and 32 KB of cache on-
board, in a package a bit more than a
centimeter square. (IBM sold a 601
processor once before: It had tubes.)
It’s also worth noting that at the
same time IBM announced the
PowerPC-based RS/6000s, they also
announced three high-performance
machines based on the POWER2 chip
set, which was designed solely by IBM
engineers. The POWER2 is on eight
chips, with dual fixed and floating
arithmetic units. To simply state that
our test system was loaded with the
AIX operating system would be some-
what vague and misleading, since the
AIX operating system is actually a tan-
gled web of lots of optional software
components IBM calls Licensed
Program Products (LPPs). The system
we tested was installed with the AIX
Base Operating System (BOS) LPR,
the X11 run-time environment LPP
(referred to in IBM-speak as ATX
Windows), and IBM’s XLC (C com-
piler) LPP. Since this is a graphics-
intensive machine, and we had
expressed an interest in trying out the
new Softgraphics feature, it also had
AIX Windows 3D feature installed.
We put not only the Softgraphics fea-
tures but the other graphics options
through their paces in our test drive.

AIX 3.2.5
What's AIX? The Advanced Inter-

active Executive, or IBM’s version of
UNIX. It was named thus to distin-
guish it from PC/ix (the Personal
Computer Interactive Executive,
which ran on the PC/XT) and VM/ix
(the Virtual Machine Interactive
Executive, which ran in a virtual
machine on 370XA hardware). PC/ix
and VM/ix were virtually identical sys-
tems based on AT&T System III, but
running on very different platforms.
AIX was based on System V.2 and
originally ran on the RT/PC platform.
Now, within IBM, most UNIX prod-
ucts are based on the AIX code base.
AIX Version 3 is a direct descendant of
the original RT/PC version. Contrast
this with Solaris 2.x, based on System
V.4, and representing a Vulcan mind-
meld of AT&T and BSD technology.
Most of AIX’s BSD features were

grafted on in Releases 2 and 3.

The 250 comes installed with the
AIX Version 3.2.5 operating system.
There are actually two items of interest
to explore when discussing AIX 3.2.5.
The first is the compatibility of 3.2.5
with previous releases of AIX, especial-
ly on the PowerPC platform. The sec-
ond is the myriad of additional soft-
ware options that come along with
AIX 3.2.5. IBM’s claim is that AIX
3.2.5 on the PowerPC is binary com-
patible with AIX 3.2.4 on other
POWER platforms. During our test
drive of the 250, we successfully used
several applications that had been
compiled on IBM 520 using AIX
3.2.3 extended, and we found nothing
in our testing to dispute the claim.
Furthermore, IBM claims that recom-
piling software on the PowerPC plat-
form will result in code that is better
optimized for the PowerPC while
retaining binary compatibility with
other POWER platforms. We actually
tested two compilers during our test
drive. The production compiler that
was shipped with the initial release of
AIX 3.2.5 compiled and executed our
test programs as expected. A beta copy
of new compiler expected to hit the
market in early 1994 had some minor
problems with one public domain
software package, but we expect these
to be ironed out in beta test. Because
we did not end up with binary exe-
cutables from the beta compiler, we
were not able to compare performance
and optimization.

AIX 3.2.5 is a “point release” of the
operating system, primarily released to
handle the new PowerPC and
POWER2 hardware architectures.
Another change that comes with ATX
3.2.5 is a simplification of the software
installation and upgrade process. As
we said, the machine we tested came
with AIX preloaded, and so we had no
opportunity to see what improvements
have been made; but having had
extensive experience with loading ATX
upgrades in the past, we can note that
any improvement in this area would
be welcome.

In addition to the AIX 3.2.5 base
operating system, IBM is offering sev-
eral new software options. Space does
not permit a full exploration of these
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options, but we felt it would be useful
to mention some of them here. For
developers, IBM has brought out three
new integrated software development
environments: C++ POWERbench
Version 2 for object-oriented applica-
tion development, FORTRAN
POWERbench for scientific applica-
tion development, and COBOL

Solutions.

e

UNIPRESS
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POWERbench for commercial appli-
cation development. Also, the AIX
Interface Composer tool can now gen-
erate C++ code in addition to generat-
ing C code.

For systems administrators, there are
two new developments. The AIX
System Management Interface Tool

(SMIT) has been expanded to use

More than just software...

Microsoft®
LAN Manager~
for Sun’

Now, Add Suns to Your LAN Manager 2.2 Network.

Combine the power of UNIX with the proven
networking capability of LAN Manager.

With Microsoft LMU (LAN Manager 2.2 for UNIX), you can
now access large UNIX disks and fast UNIX printers on your
LAN Manager network from MS-DOS, Windows, Windows for
Workgroups, Windows NT and OS/2. Simply log into the LAN
Manager network from your PC and point-and-click to access
and manipulate data and printers on Sun servers — with no
new commands to learn. The Sun disks simply appear as
additional hard disks to the PC user, providing simple,
transparent access to the power of UNIX. Runs on domains
with existing LMX, LMU and OS/2 servers, and NTAS.
With Microsoft LMU from UniPress you get more than
seamless interoperability. You get our toll-free technical
support that gets you connected and keeps you running.

Exclusively from UniPress.

Available for SunOS/Solaris 1 or Solaris 2 from $2,995.
Also available for 386/486 UNIX SVR4.2 from $1,995.
PC client licenses are included free.

Dealer/VAR inquiries welcome.

%S OFTWARE

600-222-0030 » 908-287-2100

1ax: 908-287-4929 « e-mail: nfonnipress.com

United Kingdom: UniPress Software Ltd. * 44 624 661 850
France: UniPress Software France ¢ 33 143 99 53 92
Germany/Belgium: Garmhausen & Partner » 322 7313 632
The Netherlands: Transmediair ¢ 31 30 28 18 20
Sweden: Microfront Vaxjo AB e 46 470 10150
Italy: CPG = 39 6 324 2301
Japan: UniPress Software Japan ® 81 3 3576 5351

All trademarks and registered trademarks are the property of their respective owners.
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Remote Procedure Calls (RPCs) to
manage a network of AIX workstations
from a single platform. We've actually
had some exposure to this Distributed
SMIT (DSMIT) product, and within
a homogeneous network of AIX work-
stations, it’s actually a reasonable tool
for doing systems administration tasks.
It’s been architected so you can per-
form tasks such as adding a user for a
single machine or a group of machines
in a single operation. Additionally,
DSMIT has been enhanced to allow
remote management of Sun worksta-
tions running SunOS 4.1 and
Hewlett-Packard Co. workstations
running HP/UX 9.0 from IBM AIX
workstations. However, it’s not clear to
us that Sun or HP systems administra-
tors familiar with the native sysadmin
tools would want to switch over to
DSMIT. DSMIT does not provide an
interface for all sysadmin tasks that
need to be done on Sun or HP
machines, but only for those tasks that
map to similar AIX tasks.

The idea of having a single interface
doing systems-administration tasks for
a network of heterogeneous machines
is good, but DSMIT is so ingrained
with AIXisms it will probably fall flat
for most experienced Sun or HP users.
(If it’s a hard pill to swallow, and it
doesn’t cure all my ills, why take it at
all?) A second tool that may prove use-
ful for systems administrators is the
Visual Systems Management (VSM)
tool. VSM is a tool that allows an
administrator to handle administrative
tasks, such as adding users, managing
devices, handling security, etc., by
using a graphical drag-and-drop
approach.

What We Tried

We ran a series of “Gosh, what hap-
pens if I do this?” tests on the
machine. Our goals were to convince
ourselves that the machine was binary
compatible with the original POWER
architecture, push the limits of AIX,
and to play with the new graphics
options. We think we achieved all of
these. Firing up the X Window System
was an adventure. By default, the AIX
X server did not include all of the
extensions we wanted to test, so we
couldn’t use our accustomed xinit. In
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order to start the X Server with the
PEX extensions and OpenGL exten-
sions (and a couple of other miscella-
neous extensions), the full command
was: xinit —--x GLX -xX mbx -X
abx -x PEX. Of course, customiza-
tion of our environment would make
this transparent.

We began by unloading the floppy
disk of executables and sources we
brought with us and immediately ran
into trouble in the form of a file system
that was too small. IBM’s Virtual
Resource Manager and SMIT came to
the rescue, and we were back on course
about three dozen keystrokes later.

We fired up our usual background
processes, and yes, xfishtank ran nice-
ly. We had obtained a tool for graphi-
cally displaying some key performance
metrics, such as CPU utilization,
which proved to be very helpful for
getting a feel for performance.

We actually pegged the CPU load
meter a couple of times, as we’ll
explain below in our discussion of 3D
graphics. We also wanted to try out
kdrill, an X-based Japanese kanji
character drill game. This turned out
to be a good choice: It’s public domain
software (written by Philip Brown and
available in Volume 20 of
comp . sources.x); it uses a lot of
memory to hold a dictionary of kanji
readings in hiragana and translations
in English; it uses 16-bit characters, so
we could test the internationalization
of X11R5; and it makes nice use of the
X display. On the other hand, it is not
a CPU hog, so running kdrill didn't
stretch the abilities of the 250. Again,
the binary and its data files were “plug
and play.” Once we loaded the new
resource definitions with xrdb, we
typed kdrill and were set.

We also wanted to run the compiler
through its paces, to which end we
had the sources for kdrill. This,
however, required a little adjustment:
IBM continues to install imake in
/usr/lpp/X11/Xamples, so we had
to fix our paths and environment vari-
ables. As we discussed earlier, we had a
choice of two compilers, so we tried
the compilation twice: once with a
beta version of the compiler that
should be completed and shipped by

the time you read this, and once with

the existing production compiler. The
production compiler completed the
make in 30 seconds, compared with
just over a minute on our unloaded
Model 550 at home. For comparison
purposes, the 550 is a midrange server.
Ours is at the hub of our LAN and
supports the bulk of the development
work done by the 10 folks in our
office. As we expected, the fully com-
piled code ran correctly.

Great Graphics

The graphics performance of the
POWERstation 250 is quite impres-
sive, considering what you get for
under $10,000. The graphical displays
in the AIX Windows (X Window)
environment were extremely respon-
sive, and you can tell by interacting
with it that it had quite a bit of horse-
power. There are two reasons for the
performance boost of the 250: new
high-performance graphics accelerators
and the implementation of a shared
memory transport for the X server.

The PowerPC uses one of two new
graphics accelerators designed and opti-
mized for the PowerPC architecture.
The accelerators, the GXT100 and the
GXT'150, attach to an internal 601
local processor bus and do not require a
Micro Channel slot. Since the accelera-
tor sits on the motherboard, there’s no
bus latency getting bits to the VRAM.
IBM claims that the GXT150 performs
at more than 1.6 million X11perf 10-
pixel lines per second, and has an
Xmark rating of 10.3, which is 20%
higher than the published Xmark rating
of its closest competitor. Both the
GXT150 and GXT100 are 8-bit, single-
buffered accelerators, the difference
being that the GXT150 has more
VRAM and supports a wider variety of
display resolutions.

However, the new graphics accelera-
tors don’t get all the credit for the
increase in graphics performance. Part
of that comes from the fact that the
AIX X Window server now uses a
shared memory transport for commu-
nication between local X clients and
the X Server. Until now, the commu-
nication link between X clients and
the X server used a socket transport
mechanism, either UNIX sockets for
local clients or Internet sockets for

SUNEXPERT Magazine/February 1994

Togeher
We
Perform.

Internal Disks
to 4.0 Gbytes
per spindle

Multi-function
Optical Drive
Subsystems

External Disk
Subsystems with
4.0 Gbytes
per spindle

Autoloading
96 Gbyte 4mm
DAT Jukeboxes

4631 Viewridge Ave
San Diego, CA 92123

EMail: info@wsm.COM

1-800-443-6699

Circle No. 41 on Inquiry Card

59



remote clients. Implementing the trans-

port mechanism in shared memory
greatly increases performance for local X
clients. (Sorry folks, this does nothing to
enhance the performance of remote X
clients.) To use the shared memory
transport, simply set the DISPLAY envi-
ronment variable to “:0” (or “:0.0”).
Continuing to use DISPLAY values of
“<hostname>:0” or “unix:0” will revert
back to the socket transport, and you
will not see the performance boost.

IBM Banzai Across
the 3rd Dimension

Remember the days when you
absolutely had to have 3D graphics
accelerators even to think about doing
3D graphics? We can now ask that nos-
talgic question with the introduction of
Softgraphics, part of the optional
AIXWindows 3D feature. Softgraphics
is a software-only implementation of
the three most popular 3D graphics
APIs—OpenGL, PEX and PHIGS-and
it delivers advanced 3D function to the
entire range of POWERstations,
enabling 3D applications to run on 2D
workstations. This option is not intend-
ed to replace 3D graphics adapters for
those users who are serious about 3D
graphics performance, but it does give
casual to mid-level 3D users the option
of having 3D graphics without having
to buy the more expensive 3D graphics
adapters. So how does Softgraphics
work? The concept is really pretty sim-
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The RS/6000 model 250
is the first system to
use the PowerPC chip
designed by the con-
sortium that includes
Apple, IBM and
Motorola.

ple. The Softgraphics option is enabled
at application run time by setting a
process environment variable; no
recompilation of the application is
required. Once enabled, the graphics
software intercepts all graphics requests
and makes a quick determination as to
whether the hardware will support the
request; supported graphics operations
are passed to the hardware, and unsup-
ported operations are performed in soft-
ware.

Our test machine had the GXT150
2D graphics accelerator installed, and
to test the Softgraphics option, we
compiled an OpenGL demo program
that displays a 3D OpenGL logo,
complete with shading and lighting.
Prior to enabling Softgraphics, the
program would not run, because the
2D hardware does not support the
graphics operations; with Softgraphics
enabled, the program ran as expected.
In our test drive, we also compiled and
ran some of the 3D PEXIib demo pro-
grams that come with IBM’s installa-
tion of PEX, and we compiled and ran
an example program from the O’Reilly
and Associates Inc.’s PHIGS program-
ming manual. In each case, the pro-
grams ran as expected when
Softgraphics was enabled.

That’s all well and good, but how
about performance? After all, the rea-
son that 3D graphics accelerators exist
is precisely because software imple-
mentations of the required algorithms
are too slow. Going back to the
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OpenGL logo demo, the program
allows the user to rotate the logo
around two axes, and in our test run,
each redisplay of the logo required less
than a second of rendering time.
While this is not lightning fast if you
are used to 3D graphics hardware ren-
dering and 3D animation, it is accept-
able performance for entry- to mid-
level 3D applications. The combina-
tion of fast 2D accelerators, optimiza-
tions such as the shared memory trans-
port, and fast CPUs and FPUs allows
Softgraphics to be a win for many
applications, and the performance will
increase as processor speeds increase.

Price vs. Performance

From almost any point of view, the
250 is a price/performance winner.
Compared with the Model 220, the X
performance of the 250 ranges from
1.8 times as fast for drawing dots to 10
times as fast for drawing rectangles to
17 times as fast for 80-character lines.
The 550, which has a list price twice
that of the 250, performs compilations
only half as fast.

With a price beginning at $7,600 for
a full configuration, and SPECint92
and SPECfp92 ratings of 62 and 92
respectively, the Model 250 is at least
five times as cost-effective as the top-
of-the-line Model 990 using the
POWER?2 chip set. The 990 costs
$127,000 and only gets a SPECint92
rating of 126, and a SPECfp92 rating
of 260. For comparison purposes, con-
sider the competition: The Model 250

RS/6000 Model 250

Company
IBM Corp.

Address
Contact local sales office

Best Feature
Fast 3D graphics.

Worst Feature
AlIX system-management tools.

Price
$7,595 entry level
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with a GXT150 graphics accelerator paradigm and expanded it with statis- back to the original spreadsheet-style
scores 10.3 Xmarks. The HP 9000 tical analysis, graphics, data manage- data rows and columns and let you re-
and Digital Equipment Corp. 3000 ment and a whole lot more. I'm integrate them into further analyses.
both score about 8, and the Sun impressed. It’s also all sitting in an OK, this is not a stocking stuffer for
SPARC 10 Model 40 scores 5.1. On absolutely seamless GUI interface that amateurs. But it is a very slick and
SPECint92 performance, the Model we just haven't seen in this sort of impressive tool for engineers, statisti-
250 is within a couple of points of the product before. I mean things like tool cians, scientists and others. Areas of
DEC 3000 and the SPARCstation 10. palettes that can select out items from expertise that come to mind are gov-
On SPECIpI2 tests, the 250 outscores scatter-plots, tag them, relate them ernment environmental research,

the Sun by 10 points and ties the —— — ———
DEC. On both benchmarks, it outper-
forms the HP 9000 Model 715. In

other words, the Model 250 is at least - i 1 =

as good in performance as machines

with base prices starting $2,000 high- : ;
High performance automated optical

storage subsystem solutions.

er. One of the important points of this
announcement from IBM is that it sets
a new price point in the downward ‘
curve of CPU power vs. dollars. Eight :

years after the pricing debacle at the cost-effective opf al
introduction of the RT, IBM seems to

have caught on to the idea that the OmniLib Seriesis y s
machines have to be priced competi- Our track record of success
tively in today’s market. and comprehensive product sup

In summary, it’s a great machine. a
We'll be buying some the next time we make Computer Upgrade Corpo :
need desktop standalone graphics best source for optical storage
workstations.

OmniLib/5 Series—5.25" erasable
V_VORM and multi-functional optical

Aodvew Tlaliins lan@resin library configurations from 3.2GB through
1Terrabyte+.

OmniLib/A2 Series—12" WORM optical

aus.shl.com) is currently a technical
architect for SHL Systemhouse in
Austin, TX, where he has been
involved in a number of AIX develop-

dibrary configtirations from 28GB through
2T

ment projects. His technical interests
include X11 and graphics program
development. Jeffrey Copeland
(jeff@aus.shl.com or

copeland@alumni.caltech.edu) available

Turn-key or ¢
Comprehens!

also works for SHL Systemhouse
where he manages projects. He is
interested in typesetting systems and
standards and is a regular columnist

for RS/Magazine.

Prosperity is Just Around
the BBN/Cornerstone

by BARRY SHEIN
Technical Editor

Wow! If you do data analysis, and I
mean data analysis—regression, : Authori
ANOVA, visualizations, graphical

analysis, etc.—Cornerstone is a product
you gotta see! Basically, BBN Software
Products has taken the spreadsheet

Circle No. 8 on Inquiry Card
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Using Cornerstone

Los Angeles, C

Loulsville, KY-IN| 956758 989.26 337 29621
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1 | Memphis, TN-AR 913472 100649 349 27910

Miami-Hialeah, 1625781 86144
Milvaukee, Wi 1397143 92915
Minneapolis- St 213133 85762

XY Scatter Plot from cities

Residuals Histogram

Step 1.

Picking vari-
ables from a
spreadsheet-
like interface.

Step 2.

Bringing up an
XY scatter plot.

Step 3.

Popping up a
tools palette
and choosing
outliers.

Step 4.

Getting the
results from a
regression
window.
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industrial quality control, materials
engineering, chemical engineering,
social sciences. I could go on, but
you would stop reading.

Here’s the gist: You start the prod-
uct up and open (or create) a data set
and you see a spreadsheet-style inter-
face (see “Using Cornerstone”). Let’s
take one of BBN’s examples: In it,
cities are on the rows, and variables
like sulfur dioxide and nitrogen diox-
ide concentrations on the columns.
So you click menu to bring up “XY
scatter plot,” choose two variables
and up pops a nice scatter plot. You
notice a few points are outliers, so
you pop up the tools palette (resem-
bling the sort of palette you might
see in a drawing program), choose
the outliers and ask what cities
they’re in. The corresponding spread-
sheet rows and columns are high-
lighted. So you open a regression
window, ask for the results, and
another window pops up with the
statistical analysis info. Easy as pi.
Not enough? OK, let’s ask for the
distributions and another histogram
plot pops up, we choose help and ask
for interpretation. An explanation of
how to read the chart scrolls into
view nicely. We're still curious, so we
request a coefficient table to investi-
gate to see how much change in a
variable we can expect with each unit
change in a predictor. It just goes on
and on. Did I mention that you can
put text tags onto the graphs to make
notes to yourself or others? Save
them and/or print them out in
PostScript format? Box plots?
Contour plots? Variance analysis?
Optimizations?

If that’s not enough on a lowly
SPARC IPC, the software was down-
right zippy. Even seemingly compli-
cated analyses took only several sec-
onds. The documentation seems
excellent and well organized. It won't
teach you a whole lot about what all
this is used for; that takes hard work
(but that’s why you earn the big
bucks, right?). The paper documen-
tation along with the on-line help
will jog your memory about how to
proceed with common analyses.

This is not a tool I can do justice to
in just a few paragraphs, but here’s
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what I am going to suggest if this is
the sort of thing you might be inter-
ested in: Either get a demo copy to
play with, you'll get the idea in 30
minutes experimentation, or just beg
them for a copy of their excellent
tutorial book, which comes with the
package. You can read through it
even without the program and get a
good idea of what this software is all
about. It has to be the best tutorial
guide I've ever used, right down to
telling me “look below the X-axis”
just when I was looking at the screen
unable to find something being
talked about. Really.

If you do this sort of work, even
just sometimes (especially if you only
do it sometimes!) check out
Cornerstone. As you may have gath-
ered (and as I think I mentioned), I
was impressed. But then again, why
should I be surprised when one of
the world’s foremost engineering and
scientific companies designs a great
engineering and scientific tool? ee

BBN/Cornerstone |

Company
BBN Software Products
A division of Bolt Beranek and
Newman Inc.

Address

150 Cambridge Park Drive
Cambridge, MA 02140
Also, international and other
national U.S. offices.

Phone
(617) 873-5000

Best Feature

Impressive data analysis and
visualization tool for engineers and
scientists. Great documentation.

Worst Feature
Couldn’t find any.

Price

$1,795 for single-user fixed
license; $2,395 single floating
license.
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If you're looking for the hottest solutions for your UNIX workstation
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imaging, earth sciences, document imaging, technical publishing,
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applications present.
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StorNet combines proven integration expertise with the highest
performance hardware and software for the hottest solutions available.
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FrameMaker: There’s no better way to create and

publish business and technical documents. As a Frame

platinum VAR, StorNet features FrameMaker plus
an array of publishing and SGML-based products
and software.

FREE Electronic Catalog: With FrameMaker 3.0
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Sun Sells Own
Enterprise Tools

The Sunlntegration Services organi-
zation within Sun is marketing a series
of tools developed to help customers
migrate from mainframe-based MIS
systems to client/server solutions. The
tool suite, called Sun Enterprise
Toolset, was developed by Sun as part
of its own downsizing effort.

There are five distinct modules with-
in the Enterprise Toolset. SunDANS,

for Distributed Administration of
Network Software, allows an organiza-
tion to distribute and manage software
products across a network. SunRAI,
for Remote Application Interface,
allows direct communication between
UNIX-based applications and those
located on mainframe systems. Sun
Paperless Reporter provides a secure
general-purpose distribution method
for on-line information. Sun Console-
Server allows systems administrators to
control multiple, local and remote sys-
tems from a single location. Finally,
Sun DataCenter Scripts are a set of
programs that help automate and cus-
tomize data center administration
tasks.

The five will be sold as a package or
individually. SunDANS ranges in price
from $200 to $250 per user; SunRAI
is $20,000 per application-to-applica-
tion connection; Sun Paperless Report-
er is $750 per user; Sun ConsoleServer

Corel Ships for UNIX

Corel has announced CorelDraw 3 for UNIX. This graphics
software, based on the best-selling CorelDraw for DOS prod-
ucts, gives users a suite of drawing, editing and illustration pack-
ages. The product includes CorelDraw, a vector-based illustra-
tion program; CorelChart, a charting program; CorelPhoto-
Paint, a bit map editor; CorelShow, a presentation package;
CorelTrace, a batch auto-trace utility; and CorelMosaic, a visual
file manager.

The product is available for the Sun
SPARCstation, Novell Inc. UnixWare,
IBM Corp. RS/6000, Silicon Graphics
Inc. Indigo, Hewlett-Packard Co. 9000
Series 700, Digital Equipment Corp.
Alpha, Intel Corp.-based systems run-
ning SCO UNIX, and the Data
General Corp. AViiON. It is available
on CD-COM, QIC and DAT. Pricing
begins at $595 for tape; $545 for
CD-ROM.

Corel Corp.

The Corel Building

1600 Carling Ave.

Ottawa, Ontario

Canada K1Z 8R7
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is $4,500 per console, and the
DataCenter Scripts source code licens-
es range from $10,000 to $18,000.
Sunlntegration Services
Sun Microsystems Computer Corp.
2550 Garcia Ave.
Mountain View, CA 94043-1100
Circle 101

Embedded SPARC Board

A microSPARC-based processor
board for the embedded-system mar-
ket has been announced by Tadpole.
The TP91 embedded platform con-
troller is a single-board device combin-
ing the microSPARC, a memory bus
that supports up to 128 MB of
DRAM and multiple I/O devices.
There is, for example, a master 1/O
device that provides an Ethernet con-
troller, a parallel interface and a SCSI
bus controller. A slave I/O device,
meanwhile, offers an interrupt con-
troller, a four-channel serial controller
(which offers two RS-232 interfaces), a
floppy disk controller, counter timers
and gateway to an 8-bit expansion bus.

The TPI1 also supports four SBus
expansion slots. An optional SBus
card, the TP201S, fits into one of
those slots. This device supports
PCMCIA cards—cither two Type I/I1
or one Type III card. This means the
device could make use of the large
variety of PCMCIA cards developed
for the notebook PC market.

The company says the TPI1 is
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meant for such embedded applications
as medical imaging instrumentation,
factory floor controllers, telecommuni-
cations equipment and high-end print-
ers and copiers. Price is $1,995.

Tadpole Technology Inc.

12012 Technology Blvd.

Austin, TX 78727-6208
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NCD Shows Entry-Level X

X terminal vendor NCD has intro-
duced a line of entry-level models
called the Entry Color X Terminal
(ECX) series. The line consists of three

systems that take the place of the com-
pany’s earlier low-end products. The
new terminals are the 14-inch ECX14
at $1,795, the 15-inch ECX15 at
$1,995 and the 17-inch ECX17 at
$2,595.

The devices have a resolution of

1,024 by 768 pixels and a performance
of 52,000 Xstones. They also have a
PCMCIA slot and a parallel port. In
addition, the machines support a local
file system with up to 20 MB of flash
memory for system software, fonts or
configuration data.

Network Computing Devices Inc.

350 N. Bernardo Ave.

Mountain View, CA 94043
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13 Board for SBus

An SBus board that delivers T3
speed networking has been introduced
by ADAX. The APC-SBX/DS3 is a
controller board that gives an SBus
system T3 throughput, that is, 45
Mb/s. T3 speeds allow a WAN to sup-
port such things as full-motion video.

The board supports a separate and
interchangeable coprocessor dedicated
to each channel for LAPB and LAPD
error correction and flow control, and
HDLC processing. Each coprocessor

can be configured to support frame
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relay or SDLC link level protocol in
the transparent mode. The board sup-
ports multiple protocols up to
DS3/E3, including X.25, frame relay
and SNA.

Pricing on the product is approxi-
mately $5,000 in quantities of 10.
There is also an EISA version that is
similarly priced.

ADAX Inc.

614 Bancroft Way

Berkeley, CA 94710
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Rcrypt for Solaris

Software that provides data encryp-
tion and tamper detection for SPARC
systems running Solaris 2.X or SunOS
4.1.X has been released by Ciphergen
Research. The company says that the
product, Rerypt, offers single and mul-
tiple key encryption, up to 1,000 char-
acter (128-bit) reusable keys, file
integrity verification and automatic
error correction.

Rerypt can be a standalone product,
or it can be incorporated into other
applications. Pricing begins at $750
per license.

Ciphergen Research

P.O. Box 3201

Columbus OH 43210
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A Terminal that
Doesn’t Explode

A full-sized touch display terminal
that is “intrinsically safe” in com-
bustible or explosive environments has

been brought to the market by Deeco

Systems. The Intrinsically Safe
Terminal is a ruggedized flat-panel
touch terminal that emulates the
Digital Equipment Corp. VI320 text
terminal. What makes the device
usable in dangerous areas, though, is
that it comes in two parts—a controller
section, housed in a safe area, and the
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display itself, which is used in the haz-
ardous area.

The display, which houses a reflective
LCD flat panel, connects to the con-
troller via a fiber-optic cable for dis-
play and copper wiring for the touch
screen commands and power. As a
result, the company says, the device
doesn’t require large gas-filled protec-
tive packages or explosion-proof outer
boxes. Pricing, in volume quantities, is
$5,895.

Deeco Systems

31047 Genstar Road

Hayward, CA 94544-7831
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SPARC for PC/AT

A coprocessor board that allows an
[SA-based device to run Sun applica-
tions has been introduced by Opus
Systems. The SPARCard 2X is the

newest in the company’s long line of
PC coprocessors—a line that stretches
almost to the beginnings of the PC
industry and which has included
almost every 32-bit processor known,
including the Fairchild/Intergraph
Clipper and the Motorola 88000. The
SPARCard 2X, however, is based on
an 80-MHz SPARC. Opus says that
with the card, a PC can run SPARC
applications at speeds equivalent to
that of a SPARCstation 10.

The SPARCard 2X comes with 16
MB of RAM (expandable to 64 MB),
plus Ethernet, SCSI and serial ports. It
also has two SBus expansion slots. A
PC with the product installed can run
SPARC applications on the SPARCard
while running DOS and Windows
applications on the native Intel Corp.
processor. The user can then switch
between the two environments via the
company’s own Incognito software.

The says that the
SPARCard can be plugged into any

company



ISA or EISA system with two adjacent
slots. Pricing begins at $5,995.

Opus Systems

Coronado Drive

Santa Clara, CA 95054-3203
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COBOL on SoftBench

HP has produced two COBOL ver-
sions of its SoftBench CASE environ-
ment. These are the COBOL Soft-
Bench and the COBOL/C SoftBench,

and the company says the two products
are meant to assist business-oriented |

COBOL programmers in converting
from mainframe to open-systems envi-
ronments.

The COBOL SoftBench product
combines HP’s SoftBench environment
with COBOL compiler and develop-
ment tools from Micro Focus. The
COBOL/C product has the same fea-
tures, plus the HP-UX C Developers
kit, which allows programmers to
developed mixed C and COBOL pro-
grams and to learn C while they are
still working in the older language.

Pricing for a COBOL SoftBench
license starts at $2,795; the COBOL/C
license at $3,195.

Hewlett-Packard Co.

3000 Hanover St.

Palo Alto, CA 94304
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Perlan’s Got
the Connections

Thanks to a 10Base-T transceiver
unit from Perlan, users of worksta-
tions, PCs and Macs can now connect
their equipment to LANs using twist-
ed-pair cables. The PTT-1001 also
allows the interconnection of bridges,
routers, hubs and terminal servers
using twisted pair. The transceiver is
fully compatible with the TEEE

NEW PRODUCTS

Ethernet 10Base-T specifications.

The unit fits any type of data termi-
nal equipment (DTE) with an AUI
connector and connects to 10Base-T
wiring using an RJ-45 connector.

Perlan also introduced a fiber optic
miniature transceiver in support of
Ethernet LANs. The PTF-1000 can be
attached directly or via AUI cabling to

PCs, workstations, bridges, routers,
terminal servers, etc. The PTF-1000
extends cabling connections up to 2
kilometers between devices and is
capable of supporting single and mul-
timode fiber. It meets IEEE 802.3
10Base-FOIRL specifications.

Both products offer a monitoring
feature that provides six colored LEDs

rpm.

CONSAN

STORAGE SOLUTIONS

TEL: 612-949-0053
FAX: 612-949-0453

With the high storage demands from imaging,
sophisticated applications, and files, it doesn’t
take long to reduce your computer’s storage
space. And your operating efficiency.

7676 Executive Drive
Eden Prairie, MN 55344

So give your ideas more hyte.

The 1.3 GB 5-1/4” Ricoh RO-5060E drive has the
capacity needed to meet the demands of desk-
top publishing or other applications that require vast amounts of storage. This
2X M/0 drive also offers tremendous RELIABILITY — 30,000 hours MTBF — and
SPEED. Depending on media used, its spindle speed ranges from 3,000 to 4,500

Discover the many henefits of optical storage, including no more head crashes
or magnetic data corruption. You can find this fast, high-performance optical
drive at Consan — where the complete plug & play system is available at very
competitive prices. Call Consan today: 1-800-229-3475.

14405 Walters Road
Houston, TX 77014
TEL: 713-893-3881
FAX: 713-893-9721

1320 Tower Road
Schaumburg, IL 60173
TEL: 708-519-1060
FAX: 708-519-1248
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indicating link, power, collision, jab-
ber, transmit and received activities.

Volume buys are priced at $35 for
the PTT-1001, and the PTF-1000 is
$199. Distributor and OEM inquiries
are welcome.

Perlan Inc.

1181 North 4th St.

San Jose, CA 95112

Circle 109

Aries Shows
New SPARCalike

Aries Research has introduced a new
SPARCstation 10 compatible—a
SPARCalike—which the company says is
20% less expensive than Sun’s original.
The Matrixx ds is feature-for-feature
compatible with the SPARCstation 10.
It has two Texas Instruments Inc. 50-
MHz SuperSPARC processor modules
with 1 MB of external cache. It comes
with a floppy disk, 64 MB of RAM,
1.05 GB of internal hard drive, a key-
board and a Solaris RT'U license with

documentation and media.

NEW PRODUCTS

The Matrixx ds can be expanded to
up to four processors. The product can
also run Solaris 2.3, and with that OS
the Matrixx ds can make use of
Fujitsu/Ross HyperSPARC processors.
It has two MBus slots, four SBus slots
and comes standard with on-board
Ethernet and ISDN interfaces. A vari-
ety of industry standard I/O ports and
peripherals are also supported. Pricing
begins at $26,200.

Aries Research Inc.

46791 Fremont Blvd.

Fremont, CA 94538

Circle 110

Eight-way DSP Board

An eight-processor DSP board for
VME that requires no daughtercards
has been announced. Mizar’s MZ
7772 provides eight Texas Instruments
Inc. TMS320C40 DSPs on a single-
slot 6U VME card. The company says
this may be the first VME card to offer
so many C40s without daughtercards
or other expansion methods.

Each C40 processor is a 50-MHz
device capable of 50 MFLOPS. The
total performance of the board is thus
2.2 billion operations per second. Each
DSP is configured with six 20-MB/s
communications ports and a six-chan-
nel DMA coprocessor. Two of each
DSP’s communication ports, or a total
of 16, are routed to the 7772’s front
panel to provide 320-MB/s data I/O.
Each C40 also has its own 100-MB/s
expansion interface, for up to 800
MB/s of memory or I/O expansion.
The board, meanwhile, has a VMEbus
interface that supports 60-MB/s block
transfers over the VMEbus.

Upgrades, Enhancements, Additions...

* Command Corp. has introduced Version 2 of its IN3
Voice Command speech-recognition system for
SPARCstations. The new version has what the company
calls a “smart” interface for Solaris that automatically tracks
active windows focus and dynamically activates associated
voice commands. Command Corp. Inc., 3775 Crestwood
Parkway, P.O. Box 956099, Duluth, GA 30136-9502.
Circle 111

* The Bristol Group has announced a version of its IsoFax
product that allows users of Delrina Corp.’s WinFax Pro to
use fax modems attached to UNIX-based servers. With
Isofax/win, users of the WinFax Pro PC fax software don’t
need individual fax-modems. Instead, they can create the
faxes and then dump them upstream to a server equipped
with a fax modem and Bristol’s Isofax software. The Bristol
Group Ltd., 100 Larkspur Landing Circle, Suite 200,
Larkspur, CA 94939. Circle 112

* Aurora has provided workgroup-oriented features to its
Socrates OCR for SPARC systems. The new release allows
the device to be controlled by command-line
interfaces—meaning that it can be accessed by any terminal,
PC or workstation in a network. Aurora Technologies Inc.,
176 Second Ave., Waltham, MA 02154. Circle 113

* The GXTRA SBus graphics accelerator cards and
GXTRAstation SBus connect terminals from Tech-Source

ond monitor and hence support another user. The
GXTRAstation is the same hardware bundled with a moni-
tor. Tech-Source argues that such a device is, in effect, an X
terminal that happens to attach to a bus rather than a net-
work. Tech-Source Inc., 442 S. North Lake Blvd.,
Altamonte Springs, FL 32701. Circle 114

* Xoftware/32, AGE Logic’s PC X Window server soft-
ware, is now available for Windows NT systems. There are,
in fact, two versions of the product-one for Intel Corp.-
based PCs and one for MIPS processor-based systems.
AGE Logic Inc., 9985 Pacific Heights Blvd., San Diego,
CA 92121. Circle 115

* BBN Systems and Technologies has introduced Release
3.1 of its Probe time-series data-analysis tool. The new ver-
sion features a number of enhancements in the way that
the product takes large data sets and attempts to find
themes or trends within them. For example, Release 3.1
enhances its data-reduction and signal-processing capabili-
ties by incorporating IEEE filter design software. BBN
Systems and Technologies, 10 Moulton St., Cambridge,
MA 02138. Circle 116

* Version D.01 of Maestro, Unison-Tymlab’s workload-
management software for UNIX and heterogeneous net-
works, has been released. The new version has improved
support of TCP/IP. The product is said to allow system
administrators to run important processes on UNIX sys-
tems while farming out other tasks as slave processes to

now run under Solaris 2.2. The GXTRA accelerator is a | Hewlett-Packard Co. MPE systems. Unison-Tymlabs, 675

graphics device that allows a SPARCstation to drive a sec-

68
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Each C40 can be linked to as much
as 8 MB of RAM, while the board
itself has one megabyte of Flash
EEPROM and one kilobyte of RAM
for system configuration data. Pricing
on the MZ 7772 begins at $18,700.

Mizar Inc.

2410 Luna Road

Carrollton, TX 75006

Circle 118

MiLAN Shows Full Duplex

A device that connects fiber-optic
cable to full-duplex ports on Ethernet
switching hubs has been unveiled by
MiLAN. The FibereTwist Model 150
is a palm-size device that allows a sys-
tem or network administrator to con-
nect a full-duplex 10BaseT port on a
switching hub to 10BaseFL fiber-optic
cable.

Full-duplex Ethernet doubles the 10-
MB/s throughput of traditional
Ethernet by simultaneously transmit-
ting and receiving data on the same
port. While it has not been adopted as
an IEEE standard, it is supported by a
number of Ethernet hub vendors.
However, relatively few options exist
to connect duplex Ethernet hubs with
fiber rather than twisted pair. The
FibersTwist does so, and the company
says it may be among the first such
products on the market. Pricing begins
at $495.

MiLAN Technology

894 Ross Drive, Suite 101

Sunnyvale, CA 94086

Circle 119

Network Security
from Hughes

If you've been reading too much
cyberpunk fiction, or should you
believe your network traffic is in dan-

ger of falling into the wrong hands (or

Lose your
_mouse and
increase your
productivity.

A Tired Hand Isn’t A Productive Hand

Fingertip, Not Elbow Control  why we designed the motion syndrome and
MOUSE-TRAK® to eliminate  why MOUSE-TRAK is
you're asking for trouble. wasteful and tiring arm and  superior to mice.)
The motions reqlﬁred to :ivnrxst n}ovementls. fThe Industrial Model
operate a mouse have been gertip cont.ro of our Available Our Industrial
shown to cause severe trackball and input keys,
model has the same
fatigue and and our elevated ; 5
ergonomic design as the

If you’re using a mouse,

iti RIAL rt can ) i
e INOUSTIIAL MODELS ha:;d sufp po q Professional, with heavy-
i o atigue an Y
motion o Sy i © u.ce £ duty features like a super-
injuries. SUN Spare $295  the risk of .
DEC $295 strong Xenoy thermoplastic

Injuries that g Graphics $295  Iepetitive motion

i case, shielded cable, and
can slow you NCD X-Terminal $295 injuries. So don’t

greater moisture resistance.

down, and RS/6000 $295  get caught in the

inflict :/":ﬁ“l ::;: RMI trap (Call our  Lose Your Tiring Mouse and

permanent Macintosh ADB  $295 800 number or Increase Productivity To

damage to PROFESSIONAL MODELS contact us via order your MOUSE-TRAK in

your hand. HE Aspou‘o :;99 Internet, and we’ll the US.A. call:

Evenifthe et - d 1-800-533-4822
pre g enddoua vonne @ moustrak.com

repetitive silicon Graphics  $199  complete analysis | .

i NCD X-Terminal  $179 iti

motionsin O 7 of repetitive | mouse-trak |

MOUSE USAZE | Pemerid $179 The Professional’s Trackball

haven’t PS/2 $179

caused any ~ MacintoshADB  $179

injury in

your case, they are sure
to tire you out. That’s

-

TOLL FREE 1-800-533-4822

ORDER

International MOUSE-TRAK dealers: NTWare Ltd. Pangbourne, Berkshire UK. Tel: 0734 845792 »
Skrivervik Data Oslo, Norway Tel: 47 2 18 58 00 » The Chameleon Group Dusseldorf 1, Germany Tel: 0211-
379057 o Datacomp Dietikon, Switzerland 01 740 51 40 « SCMETRICA/S Skodsborgvej Naerum, Denmark
Tel: 42 80 42 00  Guillevin Mississauga, ONT Tel: 416 670 8433  Hypec Electronics Ryde, Australia Tel:
(02) 808 3666 * SPECMA Gothenburg, Sweden Tel: 031 89 16 00 » Aurora Systems, Inc. Seoul, Republic of
Korea Tel: 718-4985 o PHASELYS Rosny Sous Bois, France Tel: 48.94.84.85 « Seg Tec Azur, Israel Tel: 972
3 556 7458 ® MOUSETRAK is manufactured in the U.S.A. by ITAC Systems, Inc., 3113 Benton Street, Garland, Texas
75042 Fax: 214/4944159 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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Corporate America at the Crossroads

Making The Right IT Decisions For The "90s

For most companies, the evolution to open systems is
no longer a question of “why”. It’s a matter of when and how.
That’s why attending UniForum 94 in San Francisco will
keep IT professionals in the driver’s seat when key decisions
on corporate IT strategies must be made.

Three days of exciting, informative conference sessions
and product demonstrations — at the largest conference and
exhibition of its kind — will bring you up to date on the latest
in UNIX and open systems technologies, strategies, and
products. It’s information that will enhance your corporation’s
performance. And your career.

Networking. Interoperability. Connectivity. And More.

At UniForum, you’ll hear about the latest developments
in open systems. Distributed Computing, Client/Server
technologies, UNIX, “Open Proprietary” systems, Windows
NT, Networking, Interoperability, Connectivity, Downsizing,
and more. You'll also benefit from the real-life experiences
of speakers whose successes will illustrate how you can create
cost-effective open systems environments right for you.
Plus, you'll see over 400 companies exhibiting thousands of
products and services to increase your company’s productivity.

Meet Us In San Francisco.

Join tens of thousands of your fellow open systems

professionals, from over 50 countries, at San Francisco’s
Moscone Center from March 23-25, 1994.

UniForum

OPEN SYSTEMS

Call (800) 225-4698 for more information on attending
or exhibiting, or fill in the coupon below and fax to (508)
872-8237. Or mail to: UniForum '94, IDG World Expo, P.O.
Box 9107, Framingham, MA 01701-9107

UniForum '94. It’s the open systems conference and exhibi-
tion that helps you keep your options open.

UNIFORUM 1994

MARCH 23-25 » MOSCONE CENTER « SAN FRANCISCO
Your Roadmap to an Open Future

[_ Yes, I want to keep my options open. —l
Please send me more information about UniForum’94,
March 23-25, Moscone Center, San Francisco.

I’'m interested in exhibiting I’'m interested in attending

Name

Company

Street

City State Zip

|
|
|
|
| Title
|
|
|
|

Tel. Fax

UniForum '94 is sponsored by the UniForum Association and managed by IDG World Expo, Framingham, MA



nodes, as the case may be), Hughes
Information Security Products has
introduced a product designed to help
you sleep a little better. Netlock is soft-
ware meant to ensure the privacy of
data communications in LANs and
WANSs. Netlock is a commercialized
version of software developed by
Hughes’ parent company, Hughes
Aircraft Co., for security-conscious
federal and military groups.

NetLock encrypts data packets via a
variety of standard methods, such as
DES. It then uses a system of checks to
ensure only the intended recipient can
even look at the packet. A workstation
must have a certificate to obtain the
message and a key to decrypt it.

The company says that the product
comes with facilities to automatically
manage shared keys and certificates.
Pricing begins at $3,995 for a ten-user
license.

Hughes Information

Security Products

1901 W. Malvern Ave.

Bldg. 618, MS K325

Fullerton, CA 92634-3310

Circle 120
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Pmake Promoted

A parallel make utility, Pmake, has
been introduced by Tarek Parallel
Systems. The company says that
Pmake executes makefile over multi-
ple UNIX workstations in parallel,
thus reducing the total makefile exe-
cution time. Terek says this is particu-
larly useful for companies that build
software releases.

Pmake is compatible with GNU and
UNIX make. It runs on Sun, IBM
Corp., Hewlett-Packard Co. and sever-
al other UNIX systems, including
Solaris X86. Pmake requires 2 MB of
disk space and is priced at $1,500.

Tarek Parallel Systems

PO. Box 360098

Milpitas, CA 95036

Circle 121

UPS with
Diagnostic Display

A UPS system with a diagnostic
front panel has been introduced by
Computer Power. The Computersave
Mark 1II features LED indicators that
show the battery-charge level and load

capacity. In addition, it can have four
optional user-definable alarm loca-
tions.

The Mark II's capacities range from
900VA to 19KVA. Pricing begins at
$1,600.

Computer Power Inc.

124 W. Main St.

High Bridge, NJ 08829

Circle 122

Visual Programming
Software

Want the speed, reusability and flexi-
bility benefits of object technology as
well as the ease of use of visual pro-
gramming, but don’t want to learn
third-generation and object-oriented
programming languages? Synchro-
Works from Oberon Software gives
users just that.

SynchroWorks allows application
builders to fabricate and assemble
objects into business applications in a
distributed object computing environ-
ment. This makes for rapid prototyp-
ing, preservation of legacy software
and data and easily assembled/modi-
fied applications.

Discover
A
SPARCstation
That Stretches
Your
Productivity ...
Not

Your Budget.

SPARCstation-2 upgrade

Truly Affordable
SPARC-2/GX Specifications
5 Workstations
R— 40 MHz/ 28.5 MIPs %
—y X-Terminals
— & 16 MB RAM :
e MBAIDD . %426 MB Hard Disk Monitors
20" Color & 1.44 MB Floppy Drive Memory SIMMs
% Two Serial Ports SBus Cards
:gne Elhe]rnel PorCt | Hard Disks
X Accelerator Car - 4
=T & 20" Color Monitor Op;lcal Drives
e & Keyboard & Mouse canner's
Under $7,000 & Solaris / OpenWindows Plotters / Printers
& | Year Warranty Software

CALL TOLL FREE

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

. $1,900

Single-slot GX Accelerator Card ..... $1,200
Memory SIMMs, Lifetime warranty ..... CALL
SPARCstation-10 (M30 & M41) ..... CALL
PMO 650MB Optical Drive, 19 ms (fast) ..... $2,900
PMO 10GB-93GB Optical Jukeboxes ..... CALL
Seagate External SCSI Hard Disks (1.2GB-3.4GB)..... CALL
SONY GDM-2036 20" Multisync Color Monitor ..... $2,300
Wingz, SPARC, I-user license ..... $525
Lotus 123, SPARC, I-user license ..... $595
PC-NFS4.0.....$375

— Toll Free Support

1-800-5524UNI

— 30 Day Money Back Guarantee
Call for current pricing.

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

Uni Solution, Inc.

SPARC is a trademark of SPARC International.
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SynchroWorks is currently available The second product, the Pocket | ronment allows programmers to
for Solaris 1.0 and 2.3 for SPARC and =~ Token Ring Adapter III, connects a quickly build applications atop leading
will also support SunSoft’s distributed portable system to a token-ring net- RDBMSs, such as Ingres, Informix
object computing environment work via the parallel port. Both and Oracle. Uniface for the Macintosh
(Project DOE). adapters are priced at $599. allows developers to front end a system

Oberon is compliant with the Object Xircom Inc. on a Mac, with all the familiar end-user
Management Group’s specifications for 26025 Mureau Road personal productivity tools, and then
distributed object computing and pro- Calabasas, CA 91302 query a database on a UNIX server.
vides an interface for accessing IDL- Circle 124 Uniface for Macintosh supports
compliant objects. Future releases will . major System 7 features, such as Apple
provide direct support for CORBA Clleni/sel’ver on Mac menus and Balloon Help. It supports
and IDL standards scheduled to ship For integrators building client/server MacTCP and DECnet networking
concurrently with SunSoft’s Project networks based on SPARC-based protocols. A single Mac development
DOE. A single-user trial license will servers and Macintosh clients, Uniface license is $4,400.
sell for $995. . has introduced a Macintosh version of Uniface Corp.

Oberon Software Inc. 1320 Harbor Bay Pkwy., Suite 100

1 Cambridge Center
Cambridge, MA 02142
Circle 123

Token Ring on the Go
Adapters that allow portable comput-
ers to connect to token-ring networks
have been introduced by Xircom. The
first is the CreditCard Token Ring
Adapter. This allows a portable com-
puter to link to token ring through its

Alameda, CA 94501
Circle 125

DataViews With
Live Video Views

V.1., the manufacturer of DataViews,
and Parallax, a manufacturer of video
cards, have combined forces to enable
DataViews to integrate live video
feeds. Video integration is possible via

Motif Object Dynamics (MOD), a

PCMCIA Release 2.0-compliant card its development environment. The = new feature of DataViews that makes

slot. Uniface 4GL and development envi- Motif development easy by complying

THE LOWEST PRICED MOTIF
The User*s Hif

Run the Motif Window Manager (mwm)
on your SunOS/Solaris 1 or Solaris 2
computer — for half the price of the
competition.

5 copies for $495 — that's only $99 each!

The Developers Hif

Develop new Motif 1.2 programs quickly
under SunOS/Solaris 1 and Solaris 2, and
port existing Motif applications easily
from other platforms to Sun. The
Developer's Kit includes:

The Motif Toolkit and All Libraries
A Complete X11RS
UIL and Motif Window Manager (mwm)
UNIPRESS Many Motif and X11 Applications

A Full Motif 1.1 and X11R4 Also Included
The Developer's Kit is available for $495.

SOFTWARE
800-222-0550 The Motif Kits are created and supported

by UniPress Software.
il trademarks and registered rademarks are the properfy of teir respective companies.

306-267-2100

MOTIF FOR SUN

Circle No. 35 on Inquiry Card
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Serial & Paira

Ay
h\eN m\\\%’;\
SBus - VMEbus (9U) - VMEbus (6U) NERITES
VMEbus
m CoALM-Async
16 Serial and 1 Parallel i
b No matter which Sun,
16 Serial and 1 Parallel SO'boume’ Ax“' Force o
SBus compatible workstation,
m CoALM-S4 s
4 Serial Ports server or SPARCstation
m CoALM-S8 :
8 Serial Ports you are sing, CoSystems
® CoALM-S8P
8 Serial and 1 Parallel has the answer for your
m CoALM-S16P :
16 Serial and 1 Parallel Serial & Parallel port
= CoPOP-1 _
1 Parallel Printer Port expansion needs,
= CoPIO

2 Bi-Directional Parallel Ports

CoSystems, Inc.
3350 Scott Blvd., Bldg. 61-01

OS ‘tem‘ Santa Clara, CA 95054
c TEL 408-748-2190

FAX 408-988-0785
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with industry standards. MOD allows
them to manipulate objects rapidly
with a programming layout and design
most familiar to them. Developers can
create animated graphics widgets that
ensure portability and future compati-
bility with X software platforms.

DataViews with Video has been
selected by The Texas Transportation
Institute to build real-time graphical
interfaces for a next-generation com-
puterized traffic-management system.
A development license is $17,700.

V.I. Corp.

47 Pleasant St.

Northampton, MA 01060

Circle 126

The Phoenix in Storage

The Phoenix line of storage subsys-

tems can enhance any workstation
configuration by meeting demands for
mass storage requirements. Sun,
Digital Equipment Corp. and Silicon

Graphics Inc. equipment are support-
ed as well as Macintosh and PC plat-
forms.

Phoenix designs can be platform
internal, desktop external or rack-
mounted and will handle any standard
3%- or 2)-inch form factor device from
multigigabyte disks to DAT drives.
External units can also accommodate
5V-inch devices with removable media
such as CD-ROM, rewritable optical,
tape, cartridge and hard-disk drives.
Prices range from $700 for a 240-MB
internal unit to $4,600 for a four-bay
21-GB unit.

MDB Systems Inc.

812 W. Southern Ave.

Orange, CA 92665

Circle 127

Fax-a-CAD

Formtek has come up with some-
thing architects, engineers, draftsmen
et al. have been awaiting. Cadfax, a

NEW PRODUCTS

new software application, allows users
to fax large-format drawings directly
from their UNIX workstations to con-
ventional fax machines. Such large
drawings as J-size roll and well logs can
be sent in overlapping strips or pages
or scaled down to fit the width of the
destination fax. Cadfax prints an over-
lap on each strip or page, as well as
optional registration marks, to ensure
easy reassembly.

Cadfax operates directly on the
native CAD file, eliminating the fax-
scanning process and creating a high-
quality printout. Output is precise and
to scale because the fax image is con-
structed directly from the CAD model
using the exact resolution specified in
the CCITT Group 3 fax standard for
fine resolution.

A Motif GUI with pop-up windows
guides users through procedures.
Context-sensitive on-line help is pro-
vided. Transaction logs track faxing
and can be used for transmission veri-
fication and billing purposes. Email
systems are also integrated for confir-
mation or failure notification.

One server and a commercial fax
modem support an unlimited number
of client workstations.

A starter kit (one client and one serv-
er) costs $1,999; additional clients are
$399 each.

Formtek Inc.

661 Andersen Drive

Pittsburgh, PA 15220-2746

Circle 128

Plotting Software

Quickplot from Apropos is aimed at
simulation, text and data-acquisition
environments in which users generate
large numbers of plots to validate
models and document system charac-
teristics. Quickplot is a generic tool
that provides a fast, flexible means for
plotting large quantities of data.

A free demo is available via ftp from
world.std.com in the directory
/pub/Apropos. Pricing starts at $295
for a single-user license.

Apropos Software & Associates

2353 Mulberry Ave.

Lancaster, CA 93535

Circle 129

Razor!

razor-sales@tower.com

ation Management?

razor-manual@tower .com
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The SunExpert Market offers a selection of low-cost advertising vehicles with results-oriented appeal.

PRODUCT SHOWCASE * MARKETPLACE ¢ CLASSIFIED

ATTENTION READERS/BUYERS:

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

ATTENTION ADVERTISERS:

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

(617) 738-3402

PRODUCT SHOWCASE

SCI cabes & Terminators!!

IBM.RS 6000
SESI Cable §+

— 'DB50 Terminator ,»» ..

B S0 SCSI II Ribbon Assy ;

~ PassThru
Centronics
Terminator

gy, h Centronics
CS Electronics is proud to be the leader in PREMIUM SCSI cables for
workstations from: SUN — DEC - IBM - H/P - SGI - APOLLO - etc.
NOW!! WIDE & FAST SCSI Cables and Terminators.
Molded SCSI cables can be “private-labeled” with your company’s
logo. SCSI TERMINATORS - all styles including: Passive, Active,
Differential and the latest in SCSI terminators — “FPT” Forced
Perfect Termination. Internal “Shoebox” cables - for any
subsystem enclosure, including Centronics, DB50, Micro-D 50, or
68-pin Wide SCSI. We now offer DSSI cables and terminators.

CALL FOR A BROCHURE AND PRICING!!!
= _CS Electronics
1342 Bell Ave., Tustin, CA 92680
—UIE— (714) 259-9100

Circle No. 301 on Inquiry Card

er
of Presentatiqge
Systems

.

tation products and service. From the portable

seven pound Tadpole SPARCbook™ workstation
and integrated software to LCD projection panels with
the unique Solsource RemotPoint™ technology.

E ; olsource is the one-stop solution for Unix presen-

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

* Present to any size audience

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

* Stable demo environment

* Do work and email on the road

<@ solsource 5928 Pascal ct. Suite 201
computers Carlsbad, CA 92008

Formerly 619-929-7800
Sunburst Computers sales@solsource.com

All trademarks and registered trademarks are the properties of their respective organizations.
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PRODUCT SHOWCASE

BUY, SELL and TRADE

EVERYTHING UNDER THE

Sun

microsystems

* SPARC workstations

% SPARC servers

* SUN-3 series equipment

#* SUN disk, tape & add-in memories

Trade in your DEC, Needed to buy:
DG or other hardware, | | -a"9€ guantities of [PX's
and ELC's.

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

SECURITY COMPUTER SALES, INC.
622 Rossmor Building

500 No. Robert Street

St. Paul, MN 55101

Main #:
(612) 227-5683

FAX:
(612) 223-5524

Circle No. 302 on Inquiry Card

The Ultimate SBus Extender

ALL 82 SBUS SIGNALS BROUGHT TO
TEST POINTS IN LOGICAL ORDER

® Logic analyzer hookup to entire SBus in only 2 minutes, due
to logical test point order.

® Automatically reports current consumption of board under
test, during actual operation.

e Error LED illuminates if 1>2A.

® | ubricated connector contacts for long life.

® Truly the ultimate SBus extender board.

ULTRAVIEW/////[

ULTRAVIEW CORP., 475 Yampa Way, Fremont, CA 94539
(510) 657-9501 ® FAX: (510) 657-0927

0ffLce Systons Integration, Inc.
1432 Capitol Highway, W

Seattle, HA 38071 L

R o ——TT

SO T RN AR A AP

Leeker Appl‘i@ati@n )

* Great for SQL Front-ends & Real-time Displays |

® Contextual Event Handling & Notification
® Includes Point-&-Click Development Tool

* Supports Arbitrary Cell Sizes

* Size of Matrix is Unlimited

* No Run-time Attachments

¢ $745 Developer's License

Call 708-926-6500 EXCC
Now Available for SUN, HP & DEC A7 Expert Object Corp.

~

A -
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L @[3]x
Build your own Graphic Editors

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

easy-to-use function library, LOOX

is the ultimate
development tool £
which features
powerful |
animation
capabilities. It will |
improve your
existing
applications and 5%
help you design
projects from the
prototype to the
final code.

W Compatible with all GUI Builders M Real Time Data Display
M Powerful Graphic C Function Library [l PostScript Output
M For Sun0S, Solaris, HPUX, AIX, SCO, IRIX I Low Development Cost

2 (O

LOOX Software, Inc. * Voice: 415-903-0942 » Fax: 415-390-0942
151 South Bernardo Ave., Suite 45 ¢ Sunnyvale, California 94086

T

Software

LOOX, LOOXmaker and LOOXIib are trademarks of LOOX Software.
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HOST 1 HOST 2
(1.D.7) (L.D.7)

SMART SWITCH

SMA-924

L

GREATER 7|  COMPLETE
FLEXIBILITY l COMPATIBILITY

_/
PERIPHERAL

e B o B8 20 R (L.D. 8)

(SCANNER / PRINTER / TAPE / ETC...)

m SCSI 1 & 2 Fast
m Single Ended or Differential

m Automatic Switching
= Automatic Termination

= Two to One Switching Interface
For more information Ask for a copy of our FREE
contact Ancot at: SCSI Switch Book!

ANCOT

CORPORATION
115 Constitution Drive, Menlo Park, CA 94025 Tel: 415-322-5322 Fax: 415-322-0455
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XRT Widgets

for Motif developers

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

W casy to use

W 70 royalties or run-time fees
B PostScript output

W user-feedback support

8 m fast real-time updates
(XRT/graph)

W automatic contouring and
zoning (XRT/3d)

FREE 30-DAY EVALUATION

(800) 663-4723
7~

KL GROUUP

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

XRT/ s a registered trademark and XRT/graph
and XRT/3d are trademarks of KL Group Inc.

The Only Thing Big About
Qualstar’s New 3418
9-Track Tape Drives Are...

The Impressive
Features

And The

Obvious Benefits

® Only 5%" High e Table-top or

* Quad Density *800, Rack-Mounting
1600, 3200, 6250 BPI  ® Handles Virtually

» Up to 780 KBPS Any 9-Track Tape

e Weighs Under 64 Lbs * Dual Speed

e AS/400 & RISC/6000 * High Job Throughput
Compatible e Low Shipping Costs

¢ SCSI-2 Interface e High Reliablity

¢ No Field Adjustment
*800 BPI NRZI Read Only

[JURLSTAR :

9621 IRONDALE AVE., CHATSWORTH, CA 91311
FAX (818) 882-4081 o (818) 882-5822

XL11 Internal Hard disk Cable
XL21 Color Video Adapter Cable, 4 XBNC to
DB13wW3
XL12 Internal power cable
XL31 Audio/AUl Adapter Cable
(Compatible with SunExpress X987A/C3)
XL32 Serial Port Splitter Cable

(Compatible with SunExpress X985A/C3)
XL33 Centronic-Compatible Parallel Port

Adapter Cable

(Compatible with SunExpress X976A/C3)

EM16 16MB ECC SIMM Module, 70ns, 1Mb x 4
TSOP DRAMSs/10S, 40, 41, 51

EM64 64MB ECC SIMM Module, 70ns, 4Mb x 4
TSOP DRAMs/10S, 40, 41, 52

TM08 8MB SIMM Module, 60ns, 1Mb x 4 and

1MB x 1 SOJ DRAMSs/LX, CLASSIC

TM16 16MB SIMM Module, 60ns, 4Mb x 1 SOJ
DRAMs/LX, CLASSIC

CM41 MBus Module Card with 1MB external
Cache Memory
One Socket for SuperSPARC CPU,
One Socket for SuperCache Controller
CM40 MBus Module Card without 1MB external
Cache Memory
One Socket for SuperSPARC CPU

Circle No. 308 on Inquiry Card
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MB20 SPARC 10 BOARD

Shine info offers SPARC 10 spares and board.

‘

VISA.
TR
SHINE INFORMATION CO., LTD.
4F-2,38-1, SEC. 1 KWANG FU ROAD HSIN CHU CITY, TAIWAN R.0.C.
TEL: 886 (035) 780218  FAX: 886 (035) 780238
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PRODUCT SHOWCASE

BUY e SELL ¢ TRADE
SUN MICROSYSTEMS

C.S.EL
COMPUTER SYSTEMS AND PARTS, INC.

BUYING: Your Surplus Sun Equipment
SELLING: Sun Workstations

SPARC Servers

Sun - 3 Equipment

Sun - Monitors

Sun - Memory Boards

Other Peripherals and Hard Drives

Trade in your current Sun or DEC equipment

Also buyers and sellers of
DEC systems and equipment

TEL: 612-898-1151
FAX: 612-898-4220

Computer Systems AND Parts, INc.
17925 Jaguar Path, Lakeville, MN 55044

Circle No. 310 on Inquiry Card

—=PERLAN

NETWORKING PRODUCTS

Simple Networking

Solution with

Ethernet
LAN/WAN Products

Welcome:
OEM, VAR & Distributors

1181 N. 4th St., San Jose, CA 95112

(800) 576-0773
Tel: 408-292-2300 Fax: 408-293-0317

Call the above listed telephone number

GLOBEtrack

Bug/Call Tracking

* “A full-featured bug-tracking
and call-tracking system at
an unbeatable price”
SunWorld, 8/93

+ Configurable Motif Interface

Globetrotter Software
(408) 255-5616
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SCSI
SOLUTIONS

SWITCHES
* 2x2 & 2x4

* SINGLE-ENDED
* DIFFERENTIAL

REPEATERS
* SINGLE-ENDED
*T0 60 FEET

* “FAST SCSI”

EXTENDERS
* FIBER OPTIC

* TO 3000 FEET

* “FAST SCSI”

CABLES
*SCSI1/8CSI2
* FIBER OPTIC

e CUSTOM

800-624-6808

APPLIED CONCEPTS, INC.
9130 SW Pioneer Court

i_F AppLIED CONCEPTS

Wilsonville, OR 97070
TEL: 503-685-3300
FAX: 503-685-9099

Circle No. 314 on Inquiry Card

Repair Center
EXABYTE: EXB-8200 /8500
$450. / $550. ONE DAY Repair
or Overnite Exchange !

Sun Microsys: Module, Disk & Tape Dr
Repair, Exchange, Spare Parts & Upgra.

W:Ex Call: (916) 635-9340

Fax: (916) 635-9485

West Coast Computer Exchange, Inc.

Circle No. 313 on Inquiry Card
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MARKETPLACE

L0S ANGELES * CAMBRIDGE
Offer the HyperHelp Advantage ATLANTA » SEATTLE » NEW YORK

e SAN FRANCISCO  MILPITAS

and be in good company!
% WordPerfect » AT&T
% Computer Associates (20/20) » Sybase
i Siemens « EDS « Swiss Bank

e e am e | |[AND ONLY SUN!!

THE CONCORDE GROUP LTD
HyperHelp™ - The Industry Standard * Largest Independent Sun Reseller
On-line Help Facility for Motif e Million $$ Spare Parts Inventory
}griStO] Technology Inc. FTP a demo: bristol.com, demo directory *180 l()gymma?;gmz d-;JaArrIaIngl:\gilEaﬂll:)lpmem
Ph: (203) 438-6969 Fax: (203) 438-5013 email: info@bristol.com * 100% Guaranteed Satisfaction
* Lowest Prices
Circle No. 315 on Inquiry Card * Immediate Delivery

R MM | EASE-RENT-BUY-TRADE
REPAIR and Cleaning at

$425 NO Extra Cost! Call For Price Quote

EXABYTE, SCSI Tape EAST COAST HDQTRS:
EXB 8200, 8mm 2.3GB $ 1,150 CAMBRIDGE, MA 800-333-2SUN
EXB 8500, 8 ; ; .
EXB 10i ur:?t?sfﬁ?uc:rBe : 13,523 WEST COAST HDQTRS:
EXB 54 Carridge Jukebox —_$ 32,000 MILPITAS, CA 1-800-331-2786

..........................................

JOHN VAREL 1-800-225-7213

SAVINGS!

S= == = LOS GATOS e IRVINE  LONDON

AND UNSURPASSED SERVICE == =
= SAN DIEGO  NEW YORK e CHICAGO
BUY * SELL * RENT * REPAIR .SAN FRANC'SCO.HONOLULU
(916) 362-1239 - FAX (916) 3622419

9300 Tech Center Drive Sacramento, California 95826

Circle No. 319 on Inquiry Card
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* 240MB, 450MB or 900MB Internal Hard Disks
*3.5” 1.44 MB Floppy
*100% Sun SPARC Compatible
* Weighs less than 14 Ibs « Color Available
Sun IPC Portables from $4795.00

qu LL 1 -v800;24 7-\M C !I (6244 _{

Gl Lhee Ruans Memory Card International, Inc.

-O--R--A-&—E 2101 W. Crescent Ave. #F

\ 1-800-931-0013 Ext. 221 / L714-502-9085 Anaheim, CA 92801 714-502-9361

Authorized Sun Microsystems Integrator Since 1988 L W W W

' m.c.I.i '
I - - - -~ I
I | THE MEMORY PEOPLE™ I
| WORKSTATION MEMORIES at affordable prices |
l Lifetime Warranty |
: I SILICON GRAPHICS HP/APOLLO SUN MICROSYSTEMS I
OO I INDIGO 9000 SERIES, S ystem 10 I
e ® CHALLENGE MODELS IPX/ELC,
RDI BriteLite™ SPARC® PORTABLE : CRIMSON 705, 710, 715, 720, 730, 750, ClassicLC,LX |
*Sun I?g;‘,%g)ng%r 1I_)éTr””Bl\éI(')\}Itrgeroard EXTREME 755, 807, 817, 827, 837, 847 1, 1+, IPC, 2
*17.4,28.5, 59. , POWER SERIES 3000 SERIES 630, 670, 69OMP
* 640 x 480 or 1152 x 900 Resolution : PERSONAL SERIES MODELS 8x75. 9x7, 9x7LX ’ S)l{RII?IS :
| |
| |
| |
! |
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MARKETPLACE

WORLD WIDE
TECHNOLOGY
EXCHANGE

® Sun Microsystems
® HP/Apollo ® Silicon Graphics
* Workstations/Servers/Peripherals

* Lowest Prices/Extended Warranties
* Will purchase all excess hardware

3198 Cains Hill Place
Suite 230
Atlanta, Georgia 30305

Tel. 404-365-7746  Fax: 404-365-7748

Circle No. 320 on Inquiry Card

NEED MORE MEMORY?

D TP
AUTOCH ”ﬁ || GRAPHICs
\_O‘US 2 A G; . E J F
TAIESY. RAME
osEV | N | MAkeR
WE OFFER:

* A complete line of Sun Microsystems upgrades,
including the new IPX 16 MB module.

* Upgrades for the H/P Apollo DN and
9000 series, and IBM RISC 6000.

* Upgrades for DEC, Data General and
Silicon Graphics, as well as a complete line
of personal computer memory.

=S5 ERIEIES

24835 E. La Palma * Yorba Linda, CA 92687
800-466-7488 FAX (714) 692-0902

E.L.I. SYSTEMS, inc.

139 Hampshire Street
Cambridge MA 02139
NI A

800447+1156
617+547-1113

Fax: 6173541417
EMail:eli@world.std.com

SPECIALS

FRAME BUFFERS
501-1672
501-1718

SYSTEMS
4/65GX-16-P4
4/20FM-8
4/40M-8-P40
4/75GX-32-P43

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

EXPORT SPECIALISTS
WE ARE ALSO STOCKING DEALERS IN DEC EQUIPMENT

AUTHORIZED [LEEIATROMNIX DEALER.
WE BUY SURPLUS HARDWARE.

Circle No. 323 on Inquiry Card
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ICCI
InterContinental
Computers, Inc.

SUN, DEC, I1.P., UNIX Specialists

* SPARC Stations

* SPARC Servers

* SUN3 Equipment

* 3rd Party Disk Tape & Memory

Call for current inventory & pricing.
Trades welcome!

Phone 612-835-4555
FAX 612-835-3936
3300 Edinborough Way # 309
Edina, MN USA 55435

LARGE SAVINGS ON
REFURBISHED SUN

SPARC WORKSTATIONS
SERVERS

SPARC Laptops

PARTS

XES (VERSATEC) PLOTTERS

‘ﬁ 1-800-566-4SUN
OMPUTER CONNECTION

of CNY, INC. 311 TURNER STREET

~___ UTICA, NY 13501
1-800-566-4786 (M ==

VISA PHONE: 315-724-2209
_i FAX: 315-724--0794
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UNIX Client/Server Market

We’ve had it all along!
Computer Publishing Group has found what many advertisers are looking for — the UNIX
Client/Server market.
Analyzing the circulation data from SunExpert and RS/Magazine demonstrated the
following characteristics:

* 100% UNIX Circulations 100% Business Sites * 100% Networking Environments

Advertisers can run two ad pages (one in SunExpert and one in RS/Magazine) and get more
UNIX/open systems circulation for the same or less money than one ad page in an undefined UNIX/open
systems publication. Call your local sales representative for more information.

While the other publishers are scrambling to reposition their publications and/or launch new
publications, we at Computer Publishing Group plan to continue to deliver our qualified circulation and our
quality editorial to the UNIX client/server market.

Circle No. 322 on Inquiry Card
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Advertiser's Index

Un 1que
Advertising
OP p OTtUnN lt_)/ FO?’ ; ............ ﬁlrfgrsiéé}i "c"éh'{ﬁ(i{é}'ﬁé'ﬁ't'é| ......................................................................

Your 1 994 A

C ' Bhiurw s AlNE SOMWETS sermssmrmmamsmmsmssimmr st s ssisasimorsonsmsssnss
o — BOX Hill SYSLEMS ...
dmp dlg n 7 (— CenterLing SOftWare........ccococvuieririiceeeeee e
[ — Computer UPGrade ..........ccciuiuririrnenreieiiieseessesciee e
e CONSHN cxmeionimimsansimms o mmsmss i wm
10— Contemporary Cybernetics
j Erm— COSYSIEMS ..ot
|~ — Cray RESEArCH.........vccoiuirimmiemsiissisnissesmcssicsirssessvassrssnss sssossssarnss
13 Digital EQUIpMeNt........ccocoeiiiiiiiiceceeeeeeee e
. Fm— Disk EMUISHON SYSBMS.cusmssississmsssumsnsismsmissiemssimmmsesimms:
gL S m—— Engineering Design Team
s f— Falcon Systems ...
i F— Human Designed Systems
LS Jm— INEEGIIX ..t e
e~ IHEG:SYSIOMS vumwmimmsraur o e

P2 JR— Kingston Technology ..........cccccovvveuricininnnninens
/oy Landmark.......coooevniieie e
P MiniComputer Exchange ..........ccocccvvvenciienccenss
238 ..o Pinnacle DAl cuwssemniesseaommmesunrss
i ]8]I €107 c 1] =] Huummm——m——————————————
P24 TR R-SQUAred u:sivismmisvisissssasmises

26....c0.0. Revolution Technology

27 cviirians Ross Technology ...........ccccuu...

28 StorNet

31 . Tower Concepts........ccceevennenn.
REACH OVER 32 Transitional Technology

8 O O O O 33, UNIDIFECE ..o ececessseenennes
.............. 8] 3]] (o] V] _——————————

)
U.S. Buyers of UNIX
Workstations and
Multi-Platform
Products and Services

THE AD INDEX IS PUBLISHED AS A SERVICE TO OUR READERS. THE PUBLISHER DOES NOT

(Dedicated to UNIX Client/Server Technology) ASSUME ANY LIABILITY FOR ERRORS OR OMISSIONS.
SALES OFFICES
SPI“NG 1 994 LINDA LIEBICH Mid-West/Southwest/ Northern California/
Reservations by APRIL 18, 1994 Sliupl s ager . . SIBIGE dcoveriiiss avta
New England 9600 Great Hills Trail ROBERT S. PACK
JOAN DONAHUE Suite 150 W 1030 East Duane Avenue
FALL 1 994 31 Shipway Place, Austin, TX 78759 Suite F
Charlestown, MA 0212 Phone: (512) 502-3035 Sunnyvale, CA 94086
Reservations by September 7, 1994 Phone: (617) 242-3042 Fax: (512) 502-9988 Phone: (408) 7320818
Fax: (617) 241-2815 Fax: (408) 730-0702
Southern California/
Call Carol Flanagan New York/Mid-Atlantic/ Nevada/Hawaii E{:g:ﬁitesdg‘/"gggfg 2
for complete details Soutisest Fastar PR AR CAROL A. FLANAGAN
Glendale, CA 91208 Manager., Tel;markegmg Sales
( 61 7) 738-3402 ROBERT WENTZ Phone: (818) 246-6772 T
Phone: (10]827.5695 RS Phone: (617) 738-3402
FAX (617) 739-7003 e (h10) 27 o5 Fax: (617) 739-7003
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EXPANSIVE
NOT EXPENSIVE!

You can use your
rlresem hard drive
ere, or upgrade. e
Buitin flexibiy, :
use a (D Rom or

tape drive or...

..slide in a flopp
driveanda 3 1 }é G
hard drive.

It's Plug-n-play easy.
Put this adapter S0
board in your host

system and power up!

] double-buffered, too.

You can run any SBus
card - all master and
slave cards are 100%

compafible.

Cool! A GX+ card
on one slot and

Look! 6 access slofs
all out the back panel.
Just like an SS10.

10

Talce a look at alll the ways fo expand your SPARCstation™ 10
with the new SEC 160 from lnfegrix.

More Power To You!

Plug info more power than you ever thought
possible with the intelligently designed SEC1 60
expanion chassis from Infegrix...and af the
lowest cost per slot on the market.

More Slots For More Flexibility.

The SEC160 has the most slots of any expansion
chassis available today. While most of the com-
petitors have three or four, the SEC160 has six
(6) slots that are compatible with all master and
slave SBus cards. Use it for a department server,
multi-headed applications or image processing.

Extemnal Ports Make It

Fast and Easy.

Possibly the most appealing feature is that
all six slots have external ports on the rear
panel, making adding cards quick and easy.

Any Way You Configure It,

Integrix is the Answer.

When you are ready fo expand, upgrade or
configure your SPARCstation™ call Integrix.
And be sure fo ask about our full line of
SPARCalike" workstations, peripherals and
single-slot graphics cards. Then power up!

Give us a call at: 1-800-300-8288 Fax:1-805-375-2799 Emaik: sales@integrix.com

We offer liberal discounts to OFMs and VARs

©1993 Integrix, Inc. All trademarks mentioned are property of their respective companies.
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e Six external rear panel
master/slave slots.

® Plug-n-play solution. No jumper
setting or device drivers required.

o All SBus cards run without
degradation in performance.

e Breaks 32MB address barrier

e Compatible with SPARCstations
1, 1+, 2, 2+ IPCIPX,LX, Classic,
600MP,10s and SPARC-server 1000

® One Year Warranty.

o
inlggix

1200 Lawrence Dr. #150, Newbury Park, CA 91320 USA




(CAN YOU AFFORD
TO HAVE YOUR SYSTEMS GO DOWN?

Box HILL SYSTEMS CORPORATION PRESENTS

THE RAID BOX 530

* 4 GB—96 GB HIGH-SPEED FAULT-TOLERANT DISK ARRAY.
* NO DOWNTIME REQUIRED TO REPLACE A DISK DRIVE.

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

& MULTIPLE INDEPENDENT POWER SUPPLIES.

* ComPLETE RAA.LD. LEVEL 0, 3 & 5 IMPLEMENTATION.

* UTILITIES FOR REMOTE MONITORING AND MANAGEMENT.

# NO DRIVERS OR PATCHES TO UNIX KERNEL REQUIRED.

@ DUAL PORTING VIA 2 “FAST” SCSI 2 HOST INTERFACES.

+ CompatiBLE witH SUN," HP™ IBM RS/6000;" NEC,™ Cray CS6400," DEC Arpra, AND SGI.™
# LEGENDARY TECHNICAL SUPPORT.

BoxHill

SYSTEMS CORPORATION
HIGH AVAILABILITY STORAGE MANAGEMENT SOLUTIONS AND NETWORK BACKUP PRODUCTS

161 Avenue of the Americas, New York, New York 10013 Tel: 212/989-4455 or 800/727-3863 Fax: 212/989-6817 Email: sales@boxhill.com
All products mentioned herein are trademarks of their respective owners
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