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Other entry-level RAID systems require you to anticipate your future stor-
age needs due to confusing choices in controllers and enclosures.
Graduating to the next level becomes difficult, if not impossible.
LwnxArray' gives you true scalability by featuring the same controller
and enclosure architecture whether you have 9 drives

. w _—
or 90 drives. You can start with a deskside tower m}

using 9.1GB drives, increase your capacity ten times
and move to a 73.5” rack with 100% investment pro-
tection.

From any entry point to a multi-terabyte RAID solu-
tion, each wnxArray component can be used
toward your system’s move to the next grade.
Multiple hosts are supported, allowing for numerous
configuration options. So you can really show that |

you’ve done your homework when you need to | g
increase your storage capacity with Artecon’s | =Fesesss

Lynxamay. |

No other RAID system on the market offers the scala- i ***===s+ |
bility and investment protection of LvmxArray - at E v
any price.
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For departmental to enterprise storage needs, L\qnxArray offers these
top-of-the-class features:

Performance - Our RAID controller surpasses the competition with
I/Os of up to 4600 per second. Ultra-Wide, end-to-end SCSi achieves
transfer rates of 40MB/s burst and 33MB/s sustained.

Hot-Swappable Controllers - Hot-swap removable controllers allow
for high availability and redundancy of your RAID system.

Package Density - Configure up to 82GB of total capacity and still
have room for hot-swappable failover controllers in only 7” (4u EIA).

JBOD/Tape Inline - Backup your RAID system inline with DLT or hot-
swap 8mm tape devices all within the same chassis.

.L\qnxArray subsystems are compatible with Sun, HP, SGI, IBM,
Macintosh and PCs. Custom configurations and -48VDC telco models are
also available.

So, if you are looking for a new and better way to solve your RAID stor-

age problems, study up on Artecon’s New RAID Math. Check out
our website or give us a call to see how it all adds up!

fRAB

Capturing The World In Storage”

A Member of the Nordic Group of Companies
6305 El Camino Real, Carlsbad, CA 92009

Phone 760-931-5500, FAX 760-931-5527
Nihon Artecon 81-03-5458-8260 4 Artecon B.V. 31-53-483-2208 4 Artecon France 33-1-6918-1850 4

email: raidmath5@artecon.com
. Artecon U.K. 01344-636390

Artecon and the Artecon logo are registered trademarks of Artecon, Inc. LynxArray is a trademark of Artecon, Inc. All other trademarks are proprietary to their respective manufacturers.
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Manage An Entire Gomputer Room
From A Single Location!

Lightwave Communications provides system and
network administrators with a complete line of
console management solutions with features that
make them the most reliable and most innovative

switches available.

Communications, Ing,

SystemConsoleSwitch: Central manage-
ment for your data center and up to 120
console ports from a single text (RS-232)
terminal. SystemConsoleSwitch is an
intelligent switch that includes a continu-
ous audit trail for each port, telling you
why your devices crashed, helping to
reduce your system downtime. Access
your devices from home or off-site with
Remote Access via modem or on-site
either directly or through tel-net.

From PCs to Suns to text terminals, Lightwave
Communications has the console management
solution to give you a more efficient, cost-effective
computer room. Gall today to learn more about your

console management solution. 800-871-9838.

PC ServerSwitch: The latest addition to
Lightwave’s family of console management
solutions, PC ServerSwitch allows you to
eliminate costly monitor and keyboard
expenditures and save valuable space by
controlling eight PCs with one monitor/
keyboard/mouse. Equipped with an addi-
tional cascade port, PC ServerSwitch can
be cascaded to support up to 120 PCs.
PC ServerSwitch is an excellent solution for
Novell and NT environments.

ServerSwitch: This SPARC Verified™
switch allows you to control/monitor
up to 25 SUN® Workstations from a
single keyboard, monitor and mouse.
Effortlessly switch between CPU GUIs
without affecting any software or
network processes. ServerSwitch pro-
vides ‘no single point of failure’—your
workstations won't halt if ServerSwitch
loses power.

Lightwave Communications is an approved Sun, Silicon Graphics and HP developer.

261 Pepe’s Farm Road « Milford, CT 06460 » (203) 878-9838 « Fax: (203) 874-0157 » email: sales@lightwavecom.com * www.lightwavecom.com/sun
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EDITORIAL

dpryor@cpg.com

Monitor
Monitoring

f you're anything like me and most of
the buyers I know, when it comes time
to replace old or buy new computer

equipment, you fret over processor speed,
system throughput, 1/O speed, price and so on. We overlook what stares
us in the face: the monitor, that is. It is easy to forget that Sun is not the
only choice for us. In his last story as a staffer with SunExpert, Senior Editor
John Webster discovers a world of “Display Options for Sun Users.” (All of
us wish John the best.)

Rather than look at monitors you might throw on a server to be a con-
sole or on a desktop to be used for run-of-the-mill apps, John decided to take
a look at some large-format displays—19 inches and above. John also explores
some of the trends in monitor design and functionality. For example, when
Sun introduced the Ultra 30 workstation in July, it also launched a whole
new class of monitors. The 24-inch high-definition television (HDTV) dis-
play offers 30% more screen area than a 20-inch monitor and features screen
resolutions of up to 1,900 by 1,200 pixels at a 70-Hz vertical refresh rate,
and an aperture grille dot pitch ranging from .26mm to .29mm.

John also looks at the flat-panel market. Although the technology is
more than 25 years old, it still hasn’t reached its potential. Of course, price
is prohibitive, but there may be a chicken-and-egg principle at work here.
(I mean chicken and egg in this sense: The price is high because it hasn’t
reached its potential, and it hasn’t reached its potential because the price is
high). Nonetheless, in user environments such as the financial market,
medical and other imaging and even in some industrial settings, where
space is at a premium and image clarity is a must, flat panels have found a
niche. So despite the high retail price compared with CRTs, the technology
is still finding growing, if slow, acceptance in the desktop monitor market.

Be sure to check out the survey of large-format monitors by Research
Editor Maureen McKeon.

I would like to know whether or not you've experimented with monitors
from vendors other than Sun. Drop me a line at dpryor@cpg . com.
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New isn'’t always better.

She stole your heart.
From the minute you laid eyes on her clean clas-
sic lines, a rush of memories came flooding back.
This is the car you grew up in. The first car
you can even remember. The same gorgeous
body. The same solid styling. The same ‘50
personality that always makes you smile.
But this baby is repowered with a 90’5 atti-
tude. Rebuilt transmission. Souped-up,
turbo-charged, V-8 engine. Rich leather seafs.
Dazzling paint job. And a sound system to
blow you away. The perfect car. Just the way
cars were meant to be...
That’s how we feel about computers.

Specials of the Month

$S20TXI-151-64-P95
SPARCStation 20—150 MHz, 64 MB, 2.1 GB disk,
TGX, 20” color monitor & country kit — $6,995
A14-UCB1-1E-128AB

Ultra 2-200 MHz, 128 MB, 2.1 GB disk, Creator 2D,
20" color monitor & country kit —$13,995

We Repower Sun & HP Computers
With Loving Care

At Radiant Resources, we Repower, refurbish,
upgrade, custom configure and certify all sys-
tems. Sell memory, disk, tape drives, monitors,
processors, printers and software...absolutely
everything you need to keep your servers and
workstations up and running...and equipped
with the newest technology. We also deliver
internet and intranet solutions. And sell Cycle
Upgrade Boards, Axil and Ross...plus all
major Intel-based systems.

Save Big

Buy new, buy repowered, upgrade, trade-in and
trade up...all at incredible savings —sometimes
as much as 50%! For cutting-edge performance
that is usually betfer than new. Sell us your old
equipment and save even more.

Best Warranty Anywhere...
100% Satisfaction Guaranteed

All Radiant systems come with a full one-year war-
ranty...a 24-hour replacement policy on all

Circle No. 3

systems and components for any reason...plus a
cosmetic guarantee.

Ultra Fast Delivery

Radiant customers are continually amazed at our
ability to meet even the most demanding delivery
schedules — even over night!

So come to Radiant for all your computer needs.
Because, like this perfect 55 Chevy, new isn't always
better. And we're prepared to prove it.

Call Toll-Free-800-500-7675

' Radiant

7 Resources, Inc.

Repowered Computers
for the Next Generation
15 Southwood Drive,

Morris Plains, NJ 07950

973-984-2120 FAX: 973-984-1464
sales@radiant-resources.com
www.radiant-resources.com

Major Credit Cards Accepted.
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Next-Generation UltraSPARC

Announced

eginning next summer, expect
B Sun Microsystems Inc. to roll out
systems equipped with 64-bit
600-MHz UltraSPARC-III chips, the

first members in the new generation of

the UltraSPARC microprocessor family.

Sun announced the UltraSPARC-IIT
in October to a receptive chorus of oohs
and aahs over the chip’s impressive clock
speed. At 600 MHz, the UltraSPARC-
IIT runs at twice the speed of the fastest
UltraSPARC-II currently available (300
MHz), which Sun officials say translates
into a two- to three-times performance
boost. And while Sun has yet to publish
any official benchmarks, the company
expects initial versions of the Ultra-
SPARC-III to deliver SPECint95 results
of 35, and SPECfp95 of 60.

What’s more, Sun has stated that it

will build systems based on the Ultra-
SPARC-III that contain 1,024 proces-
sors. Current Sun systems scale to 64
processors, as seen with the Ultra Enter-
prise 10000, or Starfire. However, Sun
did not specify when exactly it might be
able to demonstrate such a system.

Other features of the new Ultra-
SPARC-III chip design include the VIS
instruction set and a 2.4-GB/s memory
bandwidth.

The kinds of applications for which
the UltraSPARC-III is well suited won'
come as any surprise. Candidates include
computer-aided design (CAD), electron-
ic design automation (EDA) and scien-
tific modeling, as well as database appli-
cations such as data warehousing. In
short, Sun says, applications that work
with large data sets, or that must rapidly

UltraSPARC - Ill Block Diagram
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Integer Execute
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In October, Sun announced details of its new UltraSPARC-III chip, set to ship
in 1998. With a clock speed of 600 MHz, Sun says it is twice the speed of the

fastest UltraSPARC-II on the market.
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increase capacity, would do well with the
UleraSPARC-IILL

Chips with clock speeds of 600 MHz
were until now the exclusive domain of
Digital Equipment Corp., whose RISC-
based Alpha chip runs at 625 MHz. And
while the Alpha could very well hit clock
speeds of 800 MHz by the time the
UltraSPARC-III ships, according to
Andrew Allison, industry analyst and
publisher of the newsletter, Inside the
New Computer Industry, “the SPARC
architecture is more efficient than
Alpha.”

comparable performance from the two

Therefore, Allison says, expect

chips, even if in terms of clock speed the
Alpha continues to beat the Ultra-
SPARC-IIL

But while analysts bow down to the
Alpha’s technological superiority, most
do not view it as UltraSPARC-IIT’s prin-
cipal competitor. “Digital has a phe-
says Jennifer Cooke,
analyst with International Data Corp.
(IDC), Framingham, MA, “but for

some reason it never really caught on.”

B
nomenal product,

The chip most observers expect will
compete with the UltraSPARC-III is
Intel Corp.’s IA-64 chip, or Merced.
Expected to ship sometime in 1999,
Merced represents Intel’s first stab at a
64-bit processor. And while the company
has divulged few specifics about the chip,
rumors of phenomenal performance and
a 1,000-MHz clock speed abound.

Sun has publicly pooh-poohed
Merced on its Web site (see, http://
www . sun.com/sparc/hottopics/
merced.html), insinuating that Intel
lacks experience in producing scalable,
enterprise-quality microprocessors, and
that customers running 32-bit applica-
tions will not enjoy the performance
benefits of the 64-bit architecture.

Nevertheless, Merced is a force for
the UltraSPARC-III to reckon with, as
one by one, traditional UNIX vendors
show signs of a weakened commitment
to the UNIX/RISC platform. IBM
Corp., Hewlett-Packard Co. and DEC
all offer both UNIX and NT. What’s



Prism Library Architecture,
Created for growth and capable of adapting
to new technology. Prism's industry stan-
dard PCI slots allow for a future of high
performance PCI adapters. Fibre-channel
host adapters. Gigahit network ’
adapters. Single-board computers ] ;/
with embedded backup software. Tape array
adapters with mirroring, automatic drive
fail-over and more!

Announcing the birth of a new ! most powerful DLT library

The P1000 Series. A bundle of
performance, capacity and fault-tolerance
that's incredibly easy-to-use. Up to 30
Fibre Ready. cartridges and 4 DLT™7000 drives.
Netwurk Ready. Rackmount or deskside enclosures.
Hot-swap DLT drives. Security, admin
servef Ready. and service from a browser-like touch
Arl'ay Ready. screen. WebAdmin™ software for library
administration anywhere on the world
wide web. Prism Inside.

One day all libraries will have
PRODUCTS Prism Library Architecture.

Quantum www.atlp.com 714.774.6900

Circle No. 4 CATL Products, Inc. DLT is a trademark of Quantum. WebAdmin is a trademark of ATL.




more, HP codeveloped Merced with
Intel, and DEC has handed off the fab-
rication of its Alpha chips to an Intel
facility, as well as having signed a cross-
patenting agreement with Intel in the
settlement to a patent-infringement law-
suit. Indeed, analysts wonder whether
the terms of the Intel-DEC deal sound
the death knell for the Alpha, essentially
leaving the UltraSPARC alone in its
class of high-performance RISC chips.
IDC’s Cooke, for one, thinks so: “My
take is that Alpha is going to die at
about the same time that Merced is
announced.”

For Allison, Merced’s success hinges
on whether or not Intel will be success-
ful at scaling the processor—an area in
which Intel has so far shown very little
expertise. Allison quips that some Intel
x806-based systems have actually gotten
less performance from four processors
than from one.

A lot hinges, therefore, on the terms
of the Intel-DEC deal. “Digital’s crown
jewel is their high-speed logic design
capability,” says Allison. “Whether Intel
got access to that technology under the
NDA [nondisclosure agreement], no-
body knows.”—as

Next Phase for
Sun Clusters

Not long ago, Sun Microsystems
Inc.’s clusters were limited to two nodes,
restricted to certain hardware configura-
tions and focused primarily on applica-
tion failover. This placed Sun clusters
functionally ahead of Microsoft Corp.’s
WolfPack offering, for sure, but a good
bit behind its clustering brethren from
IBM Corp., Hewlett-Packard Co. and
Digital Equipment Corp. In October,
however, Sun announced it had reached
the second phase (of four) in its Full
Moon clustering initiative, giving it a
cluster story worth mentioning.

Today, Sun clusters can consist of up
to four nodes made up of any combina-
ton of Ultra Enterprise servers, be it a
modest Enterprise 1, or a top-of-the-line
Enterprise 10000. Nodes can be linked
via a high-speed, low-latency intercon-
nect (latencies as low as 3.9 micro-
seconds running at 200 MB/s), based on

8

SUuNREADY SIMPLIFIES PRODUCT SELECTION

P

un Microsystems Inc.’s new SunReady

program informs customers that third-

party products developed for Sun’s net-
work computing environment meet specific
standards for ease of installation, ease of use
and management, according to Sun. Products
that meet these standards will carry the Sun-
Ready logo, a symbol to Sun customers that
these products have been tested to operate and
integrate in the SPARC Solaris environment.

For a product to carry the SunReady logo, it

must first be tested by VeriTest & Trade Inc., a
Santa Monica, CA-based independent computer
products testing laboratory. During the process,
which takes two weeks, products are evaluated
for platform support, ease of use, ease of instal-

SunReady

S Sun.

. Mmicrosystems

lation and interoperability. Special attention is

given to areas such as platform support, Solaris compliance and product docu-
mentation clarity. Qualifications for testing are set by Sun, and only products that
pass these tests will be allowed to market the SunReady brand.—mm

CluStar/4 cards and switches from
Dolphin Interconnect Solutions Inc.,
Framingham, MA. And the list of sup-
ported storage subsystems has been
expanded to include the Sun RSM Array
2000, as well as Fibre Channel offerings
to be announced later.

Another difference in Full Moon
manifests itself in the clustering soft-
ware. Gone are the days of Solstice
HA, which provided failover services,
as distinct from parallel database
(PDB), which offered functions for
running a database in parallel. Instead,
Sun now provides a single product,
Sun Cluster 2.0, which merges both
functional offerings in a unified pack-
age. This latest version of Sun Cluster
also supports high availability for BEA
Systems Inc.s Tuxedo TP monitor, in
addition to pre-existing HA support
for Netscape Communications Corp.’s
Internet services, Sun’s NES, as well as
major relational databases.

Sun maintains that people cluster first
for availability, and then for perfor-
mance. To that end, Sanjay Sinha, mar-
keting manager for Solaris servers,
emphasizes the 99.997% availability of
the Enterprise 10000, which translates to
approximately 15 minutes of downtime
a year. Other availability features of the
E10000 include dynamic reconfigura-
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tion, which allows servers to attach and
detach CPUs, memory and /O devices
without disrupting the production envi-
ronment; and Dynamic System Do-
mains, analogous to logical partitioning
in the MVS world. Sun announced that
it plans to bring these features to the
Enterprise 3000 and 6000 as well, begin-
ning in the spring of 1998.

Analysts agree that, with respect to
UNIX cluster competitors, Sun has
succeeded in playing catch-up. “This is
a very solid offering,” says Bob
Sakakeeny, analyst with The Aberdeen
Group, Boston, MA. And while the
number of nodes supported in Full
Moon clusters pales in comparison to,
say, IBM’s 128-node RS/6000 SP, ana-
lysts mirror Sun’s sentiment that the
number of nodes in the cluster is less
important than the overall perfor-
mance of the system. “Don’t forget
that if you cluster four 64-processor
Enterprise 10000s, that gives you the
processing power of 256 CPUs,” says
Joyce Bucknell, director of distributed
computing research at the Business
Research Group (BRG) in Newton,
MA. “Sun has pushed the proverbial
ceiling of scalability past what anyone
would realistically need, at least for the
time being,” Bucknell says.

Still, analysts are not fully satisfied



AMASS' software will give you more free
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late nights, in the office gnawing on network
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storage problems.

Enjoy

simply read and write files to the library
as if it were a single large magnetic disk.
An on-line index tracks files, on media in
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with the Sun cluster offering. “I'd like
to see Sun support non-Sun storage,”
suggests Aberdeen’s Sakakeeny, “and
show that they can work [in parallel]
with databases other than Oracle.”

For BRG’s Bucknell, it’s a matter of
time. “The problem Sun has with clus-
tering is the same that they have with

‘When I’'m 64’

The wraps have come off IBM
Corp.’s new server called the RS/6000
§70. The machine is being positioned
against Sun Microsystems Inc.’s Ultra
Enterprise 5000 and Hewlett-Packard
Co.’s K570, and is available as a four-,

servers: They're new at this. It's a matur- eight- or 12-way symmetric multi-

processor (SMP).

ity issue.”—as

More Solutions

Less Confusion

Qualstar takes the confusion out of buying tape libraries. Whatever your format,
whatever your capacity and performance needs, Qualstar manufacturers it all.
Choose from Sony AIT, Quantum DLT, DAT, Mammoth and Eliant. Choose
from 200 Gigabytes to over § Terabytes with one common interface. Choose
support from Cheyenne, Legato Systems, Seagate Software and over 20 more
leading developers.

Don't risk buying a library anywhere else. Look to Qualstar
for true selection and value for all of your tape automation
applications. Qualstar's commitment to providing the
highest quality, reliability, and customer support has made
us the leader in tape libraries for back-up, archive, and
storage management solutions.

For the right solution with less confusion, call Qualstar today!

For more information and the ®
reseller nearest you, call:

800-468-0680
TEL: (818) 592-0061

FAX: (818) 592-0116

E-MAIL: sales@qualstar.com
WEB: www.qualstar.com
rademarks are owned by their respective companies

The Tape Library Experts

COMDEX 97 - LAS VEGAS - BOOTH H-2101
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In addition to increased perfor-
mance, the S70 also marks IBM’s foray
into the 64-bit market. The S70 uses
four PowerPC RS64 microprocessors
mounted on a single circuit board
housed in a protective “book.” The S70
can be installed with up to 16 GB of
memory to support 64-bit applications.
All processors and memory books slide
into slots housed in a single tower for
performance upgrades.

Coupled with the announcement of
the S70, IBM has released AIX 4.3,
which runs both 32- and 64-bit appli-
cations. “We really think we have it
all coming together,” says Don Johnson,
IBM RS/6000 manager for enterprise
systems. “The hardware, the software
and the middleware, stacks up real well
against the competition.”

I/O features are housed in a separate
rack from the processing tower. Each
rack contains either one or two I/O
drawers with PCI slots for attaching
disk files, communications adapters or
terminals. Each drawer contains 14
slots and can include five 64-bit and
nine 32-bit slots and 12 hot-swappable
disks for up to 54 GB of storage. Both
SSA and SCSI disks are supported for
additional capability.

IBM hopes the S70 will spruce up the
RS/6000 line as it competes against
other UNIX systems. Analysts agree that
it’s an improvement performance-wise
over previous machines offered in the
product family. In addition, the I/0
capacity is comparable to what Sun is
offering with its 5000 and 6000 lines
and better than what HP can do with its
K-Class. “It’s a big improvement over the
best that they were able to offer in the
past. The S70 is twice as powerful as a
R50, their fastest SMP machine so far,
and the pricing is very aggressive,” says
Paul McGuckin, vice president of server
research, Gartner Group Inc., a research
firm based in Stamford, CT. “It still falls
far short of where HP and Sun have
been able to go in terms of scalability.”

McGuckin feels that while the S70
is an improvement, it might not be
enough to gain ground on its UNIX
competitors. “Will it be enough to
keep all of the RS/6000 customers
from having to bring in an HP or a
Sun? No, it won't help for all of them,”
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To convert your scanned documents to
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IBM has unveiled its latest SMP server,
the 64-bit RS/6000 S70, which can be
installed with up to 16 GB of memory
to support 64-bit applications.

he says. “It won’t meet all the perfor-
mance requirements out there, but it will
meet a portion.”

One customer hoping the S70 will
meet his requirements is Mark Davydov,
director of new technologies at Edison
Brothers Stores Inc., operator of 1,600
specialty apparel stores throughout
North America and headquartered in St.
Louis, MO. His company is developing
and implementing a data warehouse,
and after comparing systems from HP
and Digital Equipment Corp., he decid-
ed to go with the §70. “We've done
benchmarking of other 64-bit imple-
mentations and we've found the S70
will be able to achieve what we're plan-
ning,” Davydov says.

Edison Brothers Stores has six divi-
sions that will be connected to the data
warehouse that will support up
to 300 users. “This is what the
machine is intended for,” Davydov
says. “We are planning to explore
64-bit extensively.”

HP’s new operating system, HP-
UX 11, will offer 64-bit capabilities,
and Sun plans to ship a 64-bit operat-
ing system with full 64-bit support
next year.

In related news, IBM has announced
the RS/6000 Model 397 workstation,
based on the POWER2 SuperChip
(P2SC), and processor enhancements to
the 43P Model 140 workstation and
workgroup server. While the S70 is tar-
geted for business users, the 397 and
43D are geared to handle the demands
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of scientific researchers, engineers and
product designers. The Model 397
registered a SPECfp95 benchmark of
25.8, and the 43P Model 140 now has
332-MHz processing power.—ptc

Java Report Card

A recent study conducted by Red-
wood City, CA-based Zona Research
Inc., a subsidiary of IntelliQuest Infor-
mation Group Inc., in an attempt to
define and quantify the Java market, esti-
mates that $58 million will be spent on
Java programming tools by the end of
this year. Further, the report, entitled
“Java: Markets, Opportunities, and
Trends,” predicts that the market will
triple by the year 2000, reaching nearly
$180 million in revenues.

Zona defines Java as a language with
a supporting environment that enables
cross-platform application development.
Thus, the research company differenti-
ates between the Java language and Java-
based products. Ron Rappaport, analyst
with Zona, contends that products such
as a Java-based server are bought not
because of a need for Java but rather a
need for a server. “That [server] vendor
is capitalizing on a perception associated
with Java as opposed to examining the
value of the technology within,” he says.
“The Java market as it exists today is
driven completely by sales of Java devel-
opment tools, not by products that are
simply written in Java.”

Lew Tucker, director of developer
relations with Sun Microsystems Inc.
subsidiary JavaSoft, agrees that people
are not buying products just because
the word Java is associated with them.
“People always buy things out of need.
I don’t think people buy things because
it has some fancy title,” Tucker says.
“People that are buying Java products
are buying them specifically because
they need products that work in this
multiplatform, cross-platform space.”

The Java development tool market
will grow based on the inherent merits
of Java in terms of efficiency gains over
other development languages, accord-
ing to Zona. “Casual estimates are that
it will save 70% to 80% of develop-
ment time, translating into reduced
costs of development,” Rappaport says.
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“That is a compelling reason to use the
language.”

In addition to the savings in develop-
ment time, JavaSoft’s Tucker says other
benefits of using Java as a development
language include a reduction in bugs
found during the testing phase of appli-
cation development and the “write it
once and run it everywhere” promise of
Java. “The back end cost of porting that
product to 10 or 11 platforms goes to
zero,” Tucker says.

The report notes several other find-
ings as significant: Java is not an oper-
ating system and cannot convincingly
challenge operating systems or plat-
forms on the desktop such as UNIX,
Windows or Mac OS. Zona claims
there is no parity between Java OS and
other operating systems, and compar-
isons such as Windows versus Java are
invalid. In addition, Zona believes the
opportunity for server-side Java exceeds
the opportunity for Java on the client
side and that vendors are turning to
HTML to complement their Java
cross-platform strategies. Also, the
report states, ‘the Java Virtual Machine
is a priceless technology that has infi-
nite technological value but a discrete
market value of zero.”—pre

IBM Adapters for
Sun Servers

IBM Corp. continues to roll out
new products and technologies for its
Seascape Storage Enterprise Architec-
ture system. The latest is a new adapter
that connects Sun Microsystems Inc.
servers to IBM serial disk technology.
The IBM SSA-to-Sun SBus Interface
Controller card provides native attach-
ments for the IBM 7133 Serial Storage
Architecture (SSA) Disk Subsystem to
Sun servers.

Specifically, the SSA adapters sup-
port Sun Ultra Enterprise 2, SPARC
20, 1000, 1000e, 2000 and 2000e
servers and the Solaris 2.4 and 2.5.1
operating systems. IBM also plans to
support Sun Ultra Enterprise 3000,
4000, 5000 and 6000 sometime in
1998. Until the release of the IBM
SSA-to-Sun SBus Interface Controller
card, the 7133 SSA Disk Subsystem
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could be attached to a Sun server via the
7190 SCSI Host-to-SSA Loop Attach-
ment. “While we've seen increased per-
formance across the SCSI bus because of
the 7190 interface to the SSA at the disk
level, we think that we’ll have signifi-
cantly better performance in this native
attach to Sun, via this SBus adapter,”
says John Bynum, program manager of
open systems storage marketing at

IBM'’s storage systems division. “We'll
still offer the 7190 but, except for per-
haps some unique situations, we think
the [IBM SSA-to-Sun SBus Interface
Controller card] would be the preferred
method of attaching to Sun.”

IBM announced it’s long-awaited
Seascape Storage Enterprise Architec-
ture in June, and describes it as a build-
ing-block approach to creating and
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upgrading a storage system that is cen-
trally managed on a UNIX platform.
The various building blocks include
storage components such as tape and
optical drives; RISC processors; net-
work platform attachments (these
include adapters that connect to Fibre
Channel, SCSI, Ethernet and token-
ring networks); software; and intelli-
gent adapters for connecting to the
storage server.

The new SBus Interface Controller
card has the SSA chip set on it and cre-
ates a node in the Sun server that
directly attaches into the SSA loop.
IBM says one card can offer support
for clustering up to four Sun servers
with a single 7133 SSA Disk Storage
Subsystem, while two cards can be
attached per server. The SBus Interface
Controller card is available for $2,500.
“Each card can handle 3,000 1/Os per
second, and you can attach up to 48
disks for something like 436 GB on a
single loop,” Bynum says. “Since you
can attach two cards, you actually
address up to 873 GB per server.”

IBM also offers SSA disk storage
solutions for Hewlett-Packard Co.,
Digital Equipment Corp., Compaq
Computer Corp., Microsoft Corp. Win-
dows NT and IBM servers.—pzc

HP Targets High-,

Low-End Users

Hewlett-Packard Co. has rolled out
two entry-level servers geared for small
to medium-size environments and one
targeted at the high-end, technical com-
puting market.

The HP 9000 D-Class Enterprise
RISC-based servers, geared for customers
interested in entry-level commercial
applications, have been named the
Model D280 and the Model D380.
The servers are powered by HP’s 180-
MHz 64-bit PA-8000 RISC processors
and are offered with either one or two
CPUs. They run HP-UX and have 3 GB
of memory with the new 512 MB mod-
ules. The D-Class servers offer more
cache memory—2 MB to be exact-and
boast higher processing speeds than HP’s
existing offerings in this class—the D270
and D370.
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Differences between the two new D-
Class models include disk drive bay and
I/O slot offerings. The Model D280
has five I/O slots and two drive bays,
and the Model D380 offers eight I/O
slots and five drive bays. Pricing also
differs slightly, with the D280 starting
at $25,450 and the D380 starting at
$30,490.

The new models are the fifth per-
formance improvement to the D-Class
family since it was introduced less than
two years ago. HP says that it is
enabling customers to protect their ini-
tial server investments with easy “in-
cabinet” upgrade paths through many
performance, I/O and storage points.
Additional D-Class models are planned
for release in 1998 and will continue to
expand the performance and range
with future in-cabinet upgrade paths,
according to HP.

At the higher end, HP announced
the HP 9000 Exemplar K370, K570
midrange servers and the V2200 high-
end server. The K370 and K570 scalable

servers support one to six processors
and clients running either UNIX or
Windows NT. Both models take advan-
tage of a 200-MHz RISC processor.
Pricing for the K370 with 4 GB of
memory starts at $66,500, and pricing
for the K5780 with 8 GB of memory
starts at $86,500.

The V2200 can be configured with
16 GB of memory and is scalable up to
16 processors. Pricing starts at $157,000.

HP also recently announced the HP-
UX 11, its 64-bit operating system for
UNIX servers and workstations. “Right
now, Hewlett-Packard and Digital are
the only ones that offer a true 64-bit
operating system,” says Dan Beringer,
marketing manager for HP-UX soft-
ware. “IBM was fairly recent with their
64-bit announcement, but they lack
a 64-bit kernel.” IBM’s core kernel is a
32-bit architecture that supports 64-bit
applications.

HP, according to Beringer, feels that
Sun is far behind with its operating
system. “We feel that Sun’s investment

in Solaris is behind as compared to
what HP’s investments are in our oper-
ating system,” says Beringer.

Richard Fichera, vice president of
research at Giga Information in
Cambridge, MA, doesn’t think that
this release is all that significant. “The
release of HP-UX 11 brings Hewlett-
Packard up to parity or maybe a tiny
leapfrog ahead of Sun and others as far
as reliability goes,” says Fichera.
“Hewlett-Packard may be ahead as far
as the 64-bit aspect goes, but as far
as customers are concerned, 64-bit isn't
that important since most operating
systems now support very large file
systems.”

Fichera says 64-bit is important
from a database perspective where very
large joins and other large database
operations are performed, but for
fundamental needs, 64-bit is not that
big a deal for most users. Fichera con-
cludes, “both HP-UX and Solaris are
extremely reliable, competent operat-
ing systems.”—mm o
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At $10,000 per hour how much
towntime can YOU afford?

Award-winning modular reliability
According to Contingency Planning
Research, poor power quality can

quickly cost you thousands or mil-
lions of dollars per hour whether your business
is finance, media, retail or transportation.
APC’s Matrix-UPS™ was built
for the 3 to 5 kVA range
(between 2250 and 3750
watts), and provides modular,
manageable, APC-reliable,
high power availability. You
get all this plus low operating
costs and APC’s commitment
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delays. No unnecessary risk. Matrix-UPS
modularity also doubles expected battery life
and has half the typical 5-year lifecycle cost.

Unlimited runtime suits any application
A Matrix-UPS 5000 with two SmartCells™ can
support eight
Compaq SystemPro
(4000 VA) servers for
nearly 15 minutes.
Eight SmartCells pro-
vide two hours of
instantaneous back-
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to your satisfaction.

Matrix-UPS eliminates tough
installation, burdensome ser-
vice contracts, high lifecycle costs and the
threat of a single point failure that plague
existing midrange UPSs. Matrix-UPS has an
innovative modular design which isolates any
problems to its self-diagnosing, hot swap-
pable ‘module’. No downtime. No service

1997 APC. All Trademarks

he property of their owners. MXO5EF

: gmﬁofé vqbﬁrﬂﬁ}or e ra;ilit
th

efu Swvendors+co, lfinbd.

Matrix-UPS offers FREE APC PowerChute" plus and
PowerNet” SNMP power and environmental manage-
ment and monitoring software. Safe auto-shutdown
protects data and lowers support costs. (For All LANs
and WANs, including NetWare and Windows NT.)

even quickly and
easily add hours of
runtime with
SmartCell” XR’s,
which pack four
times the runtime of a typical SmartCell”, and
allow you to easily extend system uptime.
You'll also find that Matrix-UPS reliability
costs less than you would ever imagine, and
has never been more affordable.

(800)347-FAXX Powerfax .
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When acceptable uptime is measured in the
tenths of a decimal point, can you risk your
datacenter (or your career) to the inevitable
hazards of bad power? That's why 8 out of 10
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With bad power causing nearly half of all data
loss, and downtime costs for medium sized
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dence of businesses
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TOM BARRETT

Ask Mr. Protocol

“The Office.” — A very

cleverly named bar

“They rang the Lutine
Bell ar Lloyds.” — The Space
Child’s Mother Goose

“Now get back to work!”
— Barry Shein,

alt.my.crummy.boss

Mr. Protocol Explores Space

" OK; I'm used to it by now. I've
Y o even seen the Mugwump Mystery
Spot, where they nailed all the furniture
to the ceiling. But why has Mr. Protocol
nailed all his furniture to the south wall?

" Mostly, I think, because he likes

% o the north light. Also, because the
ceiling’s already been done. As you say, by
the Mugwump Mystery Spot, a fine road-
side attraction just outside Ashtabula.
Sometimes, I think Mr. Protocol is the
only person in the world who thinks the
comic book characters Sam and Max are
the world’s finest interior decorators.
Then I remember Sam’s immortal words
(“Don't forget the orange marshmallow
peanuts. I think they’re a vegetable.”), and
I thank my lucky stars he doesn’t follow
the Sam n’ Max Diet Book too.

Mr. Protocol’s odd taste in decor
started when he saw me reading a book.
The sight of actual paper sewn into sig-
natures and held together with glue
exerts a powerful effect on him, and it’s
never certain just what that’s going to be.
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This time, the book happened to be
How Buildings Learn, by Stewart Brand,
and the result was that he started to
wonder why an office with a Net con-
nection looks exactly like an office with-
out a Net connection, except for a few
more wires. This got him started. I just
hope he doesnt decide to change walls.
[ hate driving a skip-loader. It’s tough
holding that furniture exactly straight
while he nails it down. Besides, I think
we're running out of nails.

About 10 or 15 years ago, a Harvard
professor of archaeology was heard to say,
“We've only been building cities for 5,000
years. Were not very good at it yet.”

One of the points to draw from this is
that before we began to build cities, we
were limited in what we could do with
the space around us. Rocks and trees were
the decor, pretty much, except for what-
ever nomadic shelters we could carry with
us or build on the spot. Anyone who’s
seen a Bedouin encampment will know
that this still leaves room for a remarkable
amount of originality. Hard to believe

SunExpert Magazine M December 1997

you can create such opulence out of a
drop spindle and some fibers. But the
drop spindle lets you spin while you're
walking, and if you're nomadic, you walk
a lot. Thats a lot of spinning.

Almost all cultures on Earth build
permanent structures with rectangular
floor plans and flat walls. Partly, this is a
compromise to allow us to cram as many
rooms into buildings as possible. We
could cram even more rooms in if we
built them with regular hexagonal floor
plans, but that would mean six walls per
room instead of four, which is harder to
build. Even today, we pack things in as
rectangular bricks rather than hexagons.
Cargo container ships are full of bricks.
Hexagonal closest packing is used only
when we have to. It seems that on some
deep level, we believe that hexagons are
for bees, and rectangles are for people.

There are exceptions. The Oval
Office of the president of the United
States is a work of deliberate genius.
Only a person seated at one side of the
office, able to see both foci of the ellipse
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at a glance, can feel comfortable in such a place. That means
the president. Everyone else feels subtly (or not so subtly)
uneasy. One supposes that this is deliberate, giving the presi-
dent an unconscious advantage...always the best kind of
advantage to have.

So we build boxes. How we build those boxes, and what we
do with them after they’re built, is the study of the architect
and the decorator. What is certain is that we have deep wiring
in our brains that regards the place that gives us shelter as an
extension of our personal space, and that we therefore regard
this space as an extension of ourselves, of our own minds. In
order to feel comfortable, we must reflect our inward selves in
our outward surroundings. Old haunted houses make us feel
uncomfortable. Frank Lloyd Wright dwellings make us feel at
first delighted but eventually overwhelmed, not to mention the
slew of little problems that go with a Wright house, such as
the full impact of a brook trickling through the living room
in Wright's Falling Water house in Pennsylvania. Wright's
Hollyhock House in Los Angeles would remind a body of a
power station, except for the upstairs passage, which is defi-
nitely early Krell. The body of knowledge required to make a
home out of a house, or even a house out of a building, is only
partly learned academically or by experience. Partly it is artis-
tic, and partly it is (for lack of a better word) “spiritual,” or
perhaps psychological. It comes from within.

Over time, homes change. Old homes must eventually be

ENHANCE
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remodeled, not only to keep them in repair, but to keep them
in step with the society in which their inhabitants dwell. An
extreme example is the English manor house, which typically
has a kitchen suitable for feeding not only the owner and his
family, but an entire army of servants. It is cavernous. Remod-
eling a manor house, in those few cases where a new owner is
actually able to afford it, invariably involves not only a drastic
revamping of the kitchen’s appointments, but also a consider-
able reduction in its size, with the space reclaimed going to
some other—any other—purpose.

For a less drastic example, the reader is referred to the folk
village at Glencolombkille, County Donegal, Ireland. Even a
population whose national hobby appears to be periodic star-
vation, where a house with four walls and a sound roof is the
primary consideration, underwent a vivid evolution in interior
structure and architecture as society and technology evolved.
The several houses at Glencolombkille, reconstructed with
great exactness according to the lights of different eras in Irish
history, will be a revelation to the keen observer. (So will the
surrounding countryside. There is none more beautiful in the
world. Unfortunately, all of the road signs are in Gaelic.)

In this country, a division appeared quite early in the houses
of families that were able to afford it. One room, the living
room, or family room, was used for everyday activities. Another,
the front room, or parlor, was used only for entertaining impor-
tant guests. Usually, this meant the local parson. This room had
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the best furniture, as well as the family treasures. Often, this
entire room went unoccupied for a week at a time. This
dichotomy remains in suburbia to this day, in the rumpus
room or playroom, which is distinct from the living room.

But what does all this have to do with networks? Mr.
Protocol is glad you asked.

From Living Room to TV Room

In the past, technology has affected our living spaces
largely in terms of the mechanics of what are, after all, day-
to-day survival tasks: eating, sleeping and relaxing. Most of
the radical change has taken place in the kitchen. Similarly,
radical changes should, perhaps, have
taken place in the bedroom, but for
some reason Western culture is pro-
foundly conservative in its sleeping
habits. We spend much more time
sleeping than eating, but have paid
that activity far less attention.

Be that as it may, the rest of the
house has started undergoing changes as
a result of the advent of mass communi-
cation. Take a look at old photographs,
or, if you are old enough, remember the
living rooms of your grandparents. The
furniture along the walls of the room
was dedicated mainly to storage, while
the furniture used in activities, such as
tables and chairs, was grouped around the room in such a way
as to provide light for those tasks that most needed it (gener-
ally, sewing and reading), with the remainder of the furniture
being grouped for conversation. With the advent of radio,
this changed. The early home radios were floor-mounted
pieces of cabinetry, and some of the furniture was grouped
around it. Some or all members of the family were no longer
concerned merely with family matters. The world had, for the
first time, entered the home in real time.

The effect on culture was profound. Suddenly, everyone
could talk with their neighbors about what they'd heard on the
radio last night. It joined with the mass print media in binding
the culture together. It bound the family together physically,
too, because listening to the radio was a group experience.

Culturally and architecturally, television was merely a minor
modification of this. Lighting levels had to be controlled and
the furniture had to be more explicitly placed to allow viewing
as opposed to listening, but the household niche filled by a tele-
vision set is the same as that filled by a radio of the ’30s and
"40s. As time has passed, a few more changes have taken place.
The family room may now be the TV room. Furniture, rather
than storage units, now lines the walls, to allow unobstructed
sight paths to the television. The logical extension of this is the
home theater, where the entire space is subsumed in enhancing
the experience. Mr. Protocol, by the way, thinks that a home
theater system that projects U.S. NTSC television is a hysteri-
cally funny notion, something like solid gold bottles filled with
mud. High-definition television, maybe, but NTSC just doesn’t
bear being blown up past about two feet or so. (NTSC, by the

With the advent of
radio.... the world had,
for the first time, entered
the home in real time.
The effect on culture was
profound. Suddenly,
everyone could talk with
their neighbors about
what they’d heard on
the radio last night.

way, stands for National Television Standards Committee—or
maybe Never Twice Same Color—the U.S. color TV standard.)

Cable television brought about a few changes, because
suddenly you can't just plunk a television set down wherever
you want it (as if, realistically, you ever could). You have to
carefully plan the introduction of a cable feed into the house
at whatever point the television is going to be placed, and
there it remains forevermore, or until you pay the cable guy
to string more coax. This tends to anchor the television even
more firmly, and make it more of a monumental structure in
the interior architecture of the home.

Enter the Internet.

The Internet, at least so far, is an
intensely solipsistic medium, even more
so than reading, because a book can be
read aloud. Reading Internet content
aloud sounds silly in all but a few possi-
ble scenarios. Current Internet setups
revolve around a personal computer,
which is the centerpiece of a one-person
workspace. A person occupying that
workspace and engaged in using the
Internet might as well not even be pre-
sent in the room, from a social stand-
point. In fact, it would generally be an
improvement if they were gone, because
the occasional sound bites coming out of
the speakers are annoying and distract-
ing. This certainly doesn’t sound like a wonderful change for
the home, but it sure does sound like another sort of com-
mon human activity: office work.

Let’s look at that. Why are offices like that? Where did they
come from? Mr. Protocol doesn’t actually give a hoot about
this one because offices predate the Internet. But, strangely,
not by as much as youd think.

The Homegrown Office

An office used to be a piece of furniture in the home. Ditto
a secretary. An office was a specialized desk or writing table that
held the account books of a household or an estate. The term
probably comes from the much earlier meaning of a daily regi-
men of prayer or duty, just as a political office is a regimen of
duty (supposedly). A secretary was a similar piece of furniture
for organizing letters and other correspondence: a repository
of secrets or private information. Gradually, an office grew to
become a room, and a secretary grew to become a person.

All of today’s business offices grew out of a fairly late
development: the giant trading and mercantile companies
that arose in Europe during the late Middle Ages. Originally,
a trading house really was a person’s house. Dutch merchants
lived in big houses on the canals because their homes and
their warehouses were one and the same. Gradually, as the
merchants found nicer places to live, their businesses came
to occupy buildings that were not fit to live in, and that’s
been the way ever since-most offices are not fit to live in.

Offices were not designed. They “just growed.” This
fundamental fact is responsible for more human misery than
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corp:/acctg >1ls general.ledger
UX:1ls: ERROR: Cannot access general.ledger:
No such file or directory

corp:/acctg >1ls payroll.lqgtr
UX:1s: ERROR: Cannot access payroll.lgtr:
No such file or directory

corp:/mfg >ls inventory.cont
UX:1ls: ERROR: Cannot access inventory.cont:
No such file or directory

corp:/mfg >ls order.entry
UX:1ls: ERROR: Cannot access order.entry:
No such file or directory
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any war ever fought.

White-collar office workers band together to create some-
thing intangible, for which they are rewarded with something
equally intangible: a bank balance. The connection between
the work they do and the food on their tables is terribly tenu-
ous. It goes against fundamental human psychology. In the
hunter-gatherer days, the guys went out and killed something,
and dragged it back, and everybody ate it. On-the-job motiva-
tional seminars were hardly necessary. What was necessary was
the motivation to go out there and risk getting killed and eaten
in turn, and a whole lot of religion was devoted to this.

Agriculture still had tangible benefits. Temple scribes in
ancient Egypt creating tallies and contracts on parchment
became somewhat removed from the basic necessities, but
everyone could see the Nile flooding and the grain coming
up, or not.

Lloyd’s of London was a coffechouse, originally. Under-
writers would meet there and execute joint contracts to cover
the risks of transoceanic voyages of trade and discovery. It only
gradually became its own establishment, a great enterprise
devoted to money and trade in the abstract. As this proceeded,
as the First World’s gross national product rose, more and more
paper-pushers came together in more and more offices to drive
it and distribute it.

The key observation is that these giant, centralized office
blocks were made necessary by the sheer bulk of the informa-
tion they handled. Information has, until recently, been physi-

cal: great mounds of paper. That’s no longer true, or needn’t
be. Now that large amounts of information can be crammed
over wires at high speeds, the office can move out of the cen-
tralized block and back into the home where it originated—this
time, the home of the office worker, not the merchant.

This is the fundamental premise behind telecommuting,
which almost no one has realized. It is not that telecommut-
ing represents anything fundamentally new. It is that having
thousands of people coming together into a gigantic block of
offices is a fundamentally aberrant thing for people to do. It
isn’t natural or convenient, and it is only marginally produc-
tive. When it was made necessary by the sheer weight of the
paper information involved, it was necessary to make conces-
sions that created commuting, giant parking lots and the
office cold bug. Now it is possible for white-collar corpora-
tions to be much more distributed.

There has been a movement in the past to make offices
more fluid, providing more common space for people to meet
and mingle. This tendency will increase, because the nerve
center of a business will still be a place for people to meet.
There is also such a thing as a physical white-collar job, as in a
laboratory. But even here, people will be able to carry the raw
information of their office around with them. The “office”
associated with a job will take on more of the meaning of a
political office than a physical residence: a regimen of duty
rather than a physical place.

Current offices are not interesting. They are deliberately
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made uninteresting so that people will concentrate on their jobs

rather than on their surroundings. This deliberate movement

reaches its epitome in the “open office,” consisting of a ware-

house-size room filled with a maze of cubicles. The architec-

ture is not that of a business enterprise, but that of a mona-

stery. The difference is that in a monastery, people choose to

follow the Rule of St. Augustine as a
matter of vocation, not as an incidental
plague associated with a job whose aims
are quite different.

The rise of the Internet will not elim-
inate the office as we know it today, but
it will transform it in fundamental ways,
ways that not many companies are going
to be comfortable with, at least initially.
It will force offices to become more
interesting places, geared to a mentality
other than the monastic. A great fraction
of daily work will be accomplished at
home, just as it had been throughout
most of human history up until the 16th

The rise of the Internet
will not eliminate the
office as we know it
today, but it will transform
it in fundamental ways,
ways that not many
companies are going to
be comfortable with, at

least initially.

century. And if we're new at creating today’s offices, we are

absolutely clueless as to how to create this new kind of office.

This is not going to be a painless transition into some kind of

white-collar utopia. It is going to be wrenching, unpleasant,

exciting, distressing, and it’s going to hurt a lot of people and
g going

help a lot of others, often in very unfair ways.

The home is going to change, all right. It’s going to revert

to type. The office will become a room in the home, and as

the technology of network communication becomes more and

more ubiquitous and more and more flexible, it will shrink

back to a piece of furniture. Eventually, it will be a regimen

of duty rather than a single, physical location or thing.

The corporate campus? It will be dif-

look like.

-0

ferent. Eventually, it will be very differ-
ent. Mr. Protocol doesn’t think anybody
has much of a clue as to what it will

around 1975 or so.

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

He founded and ran the first nationwide
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 work-

ing at an aerospace research corporation.

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

by Peter Collinson, Hillside Systems

GARY DAVIS

A Shell Road Map

ne of the early design require-
ments for UNIX was the need
W " to generate a small kernel, the
memory-resident part of the operating

system that interfaces the user’s applica-

tions to the hardware. There were prag-
matic reasons for smallness. The kernel
had to fit completely into the 32-KB
16-bit words of kernel memory address
space afforded by the PDP-11. It had to
fit and also leave enough memory space
available so that the user could run pro-
grams. Small was beautiful.

To reduce the amount of code in the
kernel, many aspects of the “operating
system” were moved into user processes.
When I first encountered UNIX, some 20
years ago, it was novel to see that the con-
tents of /bin were a set of commands
whose names you typed to get your work
done. Likewise, it was novel to see that
/bin/sh, your command interpreter,
was not a protected part of the operating
system. It was just another user-level pro-
gram whose job was to take typed infor-
mation and launch processes.

26

Small was beautiful in the shell too.
The part of the command interpreter that
performed filename expansion—changing
* to a list of filenames—was actually a sep-
arate program called /etc/glob. The
shell scanned the input line, and if file-
name expansion was needed, /etc/glob
was executed to do the job.

A consequence of the use of programs
sitting in separate files for what are con-
sidered to be parts of the operating system
is the ability to replace those standard
utilities with alternatives. Of course, you
didn’t want to physically replace, say, the
standard rm command, but you may
want some users to use one version while
others see the standard one.

Providing personalized utilities was
made easier when UNIX Version 7
appeared. Its kernel introduced the per-
process environment strings whose con-
tents are retained when a process uses
the fork () system call to create a new
process. One of the standard environ-
ment strings is the PATH variable. It
provides an ordered list of places to

SunExpert Magazine W December 1997

search for the file containing the binary
program that matches the command
name typed by the user on the input
line. The use of the PATH variable means
that by controlling the search path, it’s
possible to place alternative utilities 77
front of existing ones for some users.
Also, it is now simple for users to include
a private directory in their search path
(often called bin) that contains private
copies of standard commands.

It didn’t take much time before alter-
natives to the standard sh program were
created, providing different user interfaces
to the system. We now have a plethora
of different shells to choose from; most
derive from either the Bourne shell
(/bin/sh) or the C shell (/bin/csh).

The Bourne Shell

UNIX Version 7 was released in 1978
sporting a brand-new shell that was sig-
nificantly different from the Version 6
shell. It has since become known as the
Bourne shell, after its author. Steve
Bourne had arrived at Bell Labs directly
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from Cambridge University in the United
Kingdom and was an Algol 68 aficionado.
The syntax of this language found its way
into the control structures of his shell.

The shell itself was coded using an Algol

68-like language that used the C pre- v Melissa,

processor to convert its source into C. Regional Sales
As I said, the shell made use of various ;

new features of the system and also made S'mU'aneOUSjy tracks

its own impact on the kernel design. The sales in 16 Mmarkets,

shell treated commands as subroutines 'unm a file mishap
wipes out market #13.

and could test their success or failure,
meaning that each command had to be
recoded to return a result when it exited.
There’s a story that when Bourne first
developed his shell, he made it print a
rude message when a command did not
return a valid return value. Soon people
were embarrassed into converting their
programs. I think the ability to detect the
success or failure of commands has made
UNIX scripts significantly more useful, so
those peoples’ red faces were worth it.

The Bourne shell was (and is) a fully
functional programming language using
text replacement ideas that were prevalent
in macro processors. The language comes
with a full set of program control struc-
tures, allowing tests and loops. In the
early "80s, when UNIX System V was
released, the shell was extended to include
shell functions, allowing the user to collect
commonly used command sequences into
private shell built-in commands. Shell
functions also made it easier to write :
complex scripts, allowing the programmer
to split the task into small chunks. :

The C Shell

The names for UNIX commands are
littered with puns (usually bad) and
jokes (usually obscure), and the C shell,
csh, is no exception. I expect you to sea
that. Csh was created by Bill Joy when
he was at the University of California at
Berkeley. I think he started at about the
same time that Bourne was making his

shell. Joy took the shell’s programming
syntax from the C language.
The shell was groundbreaking because

it contained many features that were exe-
cuted in the shell itself. For example, csh
has the ability to perform arithmetic in
the shell. It has aliases for command
names, allowing the user to create com-
mand names without recourse to a specif-
ic command file. Many people use aliases
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to add preferred switches into com-
mands. For example,

alias rm 'rm -i'

adds the interactive switch to every
invocation of the rm command made
from the shell.

Csh also contains many built-in
commands. For example, echo is the
shell’s print statement and is used con-
siderably. The code for the command is
resident csh, making it much faster to
print messages.

Testing the values of variables is
another very common operation, and
csh evaluates the values internally. So
a csh statement like this:
if ($var == "hello") echo yes
would execute quickly because the
whole line is interpreted in the shell.

The original Bourne shell relied on
executing commands in /bin to per-
form the equivalent task:

if test Svar = "hello"
then

echo yes
fi

The test and echo commands lived in
/bin, so by the time you had executed
the test, you had also created two new
processes. Incidentally, in Bourne shell,
you can write the test using square
bracket syntax:

if [ $var = "hello" ]
then

echo yes
fi

The opening square bracket was origi-
nally a command in /bin (a link to the
test command). The shell checks for a
closing square bracket and removes it
from the invocation of the command.
You won't find a command called [ on
your system today. The command echo
and variable test have become built-
ins in the System V version of the
Bourne shell, following csh’s lead.

I first started to use csh when we
switched to 4.1BSD in around 1981.
There were two reasons: First, csh had

28
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implemented command history; for
example, typing

g 1!
would execute the last command, and
% Im

would execute the last command start-
ing with the character m. As a perpetual-
ly dreadful typist, history substitution
makes my work go faster.

To stop people from
doing dumb things and
changing their shell to
something that was
not a legal program,
the passwd program
used the /etc/shells file
as a reference source to
determine if the shell
that the user selected
was sensible.

Second, 4.1BSD came with job con-
trol that gave us the ability to manipulate
background and foreground processes.
Typing Control-Z puts the current fore-
ground job into the background. The
shell notices this and presents you with a
prompt so you can start a new com-
mand. There are various commands built
into the shell that allow you to control
the background processes. Actually, job
control was my sole reason for switching
to 4.1BSD, and because it was not sup-
ported by the extant Bourne shell, you
had to use csh as your primary interface
to the system.

I still find myself using job control
even though I obviously run an X
Window system. It’s still quicker to type
Control-Z, suspending the current job on
the desktop, than it is to locate the mouse
and click here and there on the screen.

Changing Shells

When csh appeared on the BSD sys-
tem, UNIX suddenly had a choice of
two real shells providing different inter-
faces for the user. Ideally, you want to
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run one shell or the other when you log
in. The UNIX password file format has
always contained a field that tells the
login program which shell is to be
started for that user when they first con-
nect to the system. So using an alterna-
tive shell is not a problem.

The Berkeley system handed this
choice directly to the user by supplying a
utility that could be used to change the
shell field in your password file entry.
The commands were actually links to the
passwd program, and options to the
passwd command could be used to per-
form the edit too.

To stop people from doing dumb
things and changing their shell to some-
thing that was not a legal program, the
passwd program used the /etc/
shells file as a reference source to
determine if the shell that the user
selected was sensible. This file has sub-
sequently taken on other uses, mostly
in checking that a user coming in with
FTP has a legal shell.

The chsh command can be still be
found in SunOS, and you can easily
select your own shell. Things have
changed a bit on Solaris. The explicit
commands have disappeared, and you
can change your shell using options to
the passwd command, but only if your
site uses NIS or NIS+. You need to dis-
cuss the situation with your systems
administrator if the password file exists
on your machine. This may not be a bad
thing. Changing shells can be complicat-
ed because they use start-up files that will
need tailoring for your environment.

Once a system had more than one
viable shell, then users were able to write
scripts in either. They wanted to put the
script in a file, turn on the execute bit
and use that file as a standard command.
However, in the early systems, a prob-
lem arose of exactly what syntax the file
contained. The file needed to be passed
to an appropriate interpreter to execute
its commands. Early systems used a bit
of hackery. If the first character of a file
was #, introducing a comment in csh,
then the script was passed to csh; other-
wise the script was executed by the
Bourne shell.

Later, a more general-purpose
approach was adopted. If the file starts
with the sequence # !, then the remainder
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of the line is taken to be the full path-
name of an interpreter to which the
script is passed. This solution permits
users to write scripts for an arbitrary
interpreter, which may or may not be a
shell. So, for example, you'll see that Perl
scripts will start with something like this:

#!/usr/local/bin/perl -w

The Korn Shell

The Korn Shell, ksh, is a develop-
ment of the Bourne shell, adding many
features that people liked from csh and
introducing some new ones too. You do
need to have Solaris to have access to
the shell; it’s not supplied on SunOS.

The main change in ksh as far as the
terminal user is concerned is the provi-
sion of command-line editing using
either emacs or vi keystroke patterns.
You can edit the line that you are typing,
using full visual editor capability. Also,
ksh stores all the commands, so you can
treat the command sequence as a file,
stepping back to a command, pulling it
into the current line and editing it to
suit. As I found when csh was intro-
duced, the ability to deal with your com-
mand history is a huge win. However, it
was hard, and somewhat nonintuitive, to
reuse bits of lines in csh. With ksh, you
use a set of familiar editing keys to create
just that tiny change to the line that you
need. Incidentally, line editing is turned
off by default. You need to say

set -0 emacs
or
set -o vi

in your start-up file to ensure that it’s
enabled.

Ksh has several other additions,
many picked up from aspects of csh.
It supports integer arithmetic in the
shell itself and has new syntax to aid
expression evaluation. It has arrays of
variables, a long-missed feature of the
Bourne shell. It allows the use of tilde
before a login name to mean “the
home directory” of the user. It also
implements aliasing, allowing the shell
to store replacements for commands. A
new idea uses aliasing to automatically

Thomas,
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in 10 years.
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are another matter.
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track commands. Once a command is
found by searching the PATH list, an
alias to the full pathname of that com-
mand is established, meaning that sub-
sequent use of the command will not
require directory searching. Finally, ksh
supports job control.

David Korn, the author of ksh, spent
many hours sitting in the POSIX com-
mittees that were working on the shell
and its utilities and, as a result, some of
the new features that were present in
ksh became enshrined in the standard
POSIX shell. Lacking some of these new
features, the Bourne shell cannot fulfill
the requirements of the POSIX stan-
dard. So we've seen ksh appear as an
alternative shell on various systems that
need to be POSIX compatible.

The POSIX committee liked ksh’s
alternative method of expressing the
Bourne shell’s backquote operator for
command substitution. Let’s say we want
to look in a set of files for some string or
other, and then put those files into an
editor. Well, we know that we can use the
grep command to search for a string,
Also, we can make grep output a list of
filenames by giving it the -1 option. The
output would look something like this:

$ grep -1 lookfor *
filel
filelO
file9

so we can see that the string lookfor
was found in filel, filel0 and
file9. If we want to use command
substitution to load the output of grep
into the editing command in Bourne
shell, we'd say

$ vi “grep -1 lookfor *°

The backquote syntax makes the shell
run the command and capture the stan-
dard output. The output of the quoted
command replaces the backquoted sec-
tion of the line, so the command that we
would execute is this:

$ vi filel filel0 file9

The problem with the backquote syntax
is that it doesn’t nest. In ksh, the exam-
ple above would be written as:
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$ vi $(grep -1 lookfor *)

Because there are start and finish
markers, we can embed other commands
inside the command substitution.
Actually, there are still some problems,
and these are highlighted on the ksh

manual page.

David Korn, the author
of ksh, spent many hours
sitting in the POSIX
committees that were
working on the shell
and its utilities and, as
a result, some of the
new features that were
present in ksh became
enshrined in the
standard POSIX shell.

If you are using Bourne shell to talk
to the machine, then switching to ksh
makes sense. You might want to think a
little if you use csh; the cultural shock
may be too great. However, it depends
on how complex your use of the shell
actually is. If you just type commands
and use the occasional loop, then
switching will not be too difficult.

The Bourne-Again Shell

The shell that I actually use is bash
from the Free Software Foundation. Of
course, bash is another quirky acronym,
standing for the Bourne-Again Shell.
Bash is intended to be a complete imple-
mentation of a shell that complies with
the POSIX standard. It basically has the
feel of the Bourne and Korn shells, but
with several extra features that make it
considerably more usable.

Bash has command-line editing,
providing emacs and vi keystrokes to
edit the current line or the command
history, but added to that is the ability
to automatically complete commands
and filenames, a feature aimed at lazy
or inept typists.

When you are typing a filename, you
can hit the tab key to force the shell to
look in the directory for a file that starts
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with just the characters you have typed
so far. So if your directory contains
jim.txt and fred. txt, you can type

$ vi j<TAB>

and you will see the filename be com-
pleted,

S yvi Jim.txt

now you can hit the return key to start
the editing command. The completion
will not occur unless the string you have
typed is unique. If you had another file
in the directory, say jane. txt, then
when you hit the tab key in the example
above, the shell would make the system
beep at you, demanding that you create
a unique string. Typing another tab will
give you a list of alternatives. You then
need to enter enough characters to select
the appropriate file. This feature also
works for command-name completion,
although I rarely use that. Most UNIX
commands are short anyway.

Bash also implements csh-style histo-
ry invocation, which is not supported in
ksh. So you can use the old 1! to exe-
cute the last command that you typed.
Sometimes my fingers do this; mostly
they type the Control-P character that is
the emacs “previous line” command,
pulling the last command from the his-
tory list. However, if you are seeking the
last command starting with say “m,”
then !m is easier and faster to type than
the equivalent emacs search command.

Bash has all the advantages of the
Bourne shell, with powerful redirection
features and sympathetic treatment of
multiline quoted strings and few real
annoyances.

Finally

If you are going to use bash, then
probably the easiest way to obtain it is
to get hold of a binary distribution for
your machine. If you are running Solaris
2.5 on a SPARC, then take a look at
http://smc.vnet.net/ (also named
http://sunfreeware.com). These
good folks have done the compilation
work for you and created Sun packages
that can be loaded using the standard
installation facilities. The Web site says
that 2.6 packages will be along soon, and
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undoubtedly things will change by the
time you read this.

If you have a C compiler, then it is
actually very easy to install bash from
the sources. Check out your nearest
Free Software Foundation mirror site,
or failing that use anonymous FTP to
prep.ai.mit.edu. If you are unsure
about FTD, then locate ftp://prep.
ai.mit.edu/pub/gnu using your
Web browser. This will give you a list
of files, and you need to find the most
recent version of bash. As I write, that
file is bash-2.01.tar.gz. There are
lots of earlier bash versions, and some
files containing differences between ver-
sions, so ignore these. If you just want
to look at the documentation, then
bash-doc-2.01.tar.gz contains
it in various formats.

Tesh is a variant of the csh that sup-

ports line editing and also command
completion. It’s become the shell of
choice for people who like csh. T've not
mentioned it in full, because I've never
used it. My loss, I suspect. Confirmed
csh users may want to check out this
shell; it seems well liked by its users. You
can obtain tcsh from ftp://ftp.gw.
com/pub/unix/tcsh.

I got the idea of writing this article
from reading the excellent UNIX Power
Tools, edited by Jerry Peek, Tim O’Reilly
and Mike Loukides, published by
O'Reilly and Associates Inc. The second
edition of this tome has just arrived,
complete with a supporting CD-ROM
(ISBN 1-56592-260-3). =o

Peter Collinson runs his own
UNIX consultancy, dedicated to
earning enough money to allow him
to pursue his own interests: doing
whatever, whenever, wherever...

He writes, teaches, consults and pro-
grams using Solaris running on a
SPARCstation 2. Email: pc@cpg . com.
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[/Opener

by Richard Morin, Technical Editor

On the Making of Lists

You better watch out
You better not cry
You better not pout
I'm telling you why

Hes making a list
Hes checking it twice
Hes gonna find out
Who’s naughty or nice

He sees you when you're sleeping

He knows when you're awake

He knows if yowve been bad or good
So be good for goodness sake

“Santa Claus Is Coming To Town”
J. E Coots, H. Gillespie

: nfortunately, Santa Claus isn’t
f the only one making lists.
» These days, any number of

commercial, governmental and other
organizations are making lists. Are you
on these lists? You bet you are, in more
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detail than you ever might have guessed.
At the risk of fomenting paranoia dur-
ing this holiest of commercial holidays,
here are some lists—and other data col-
lections—you may want to consider
avoiding (or even complaining about).

Bank Surveillance

Despite their folksy commercials,
banks tend to be pretty paranoid places.
When this is used to keep my money
safe, I think it’s a good idea. When it
impinges on my privacy, however, I start
to get a bit twitchy. Some banks require
fingerprints from noncustomers in order
to cash checks. A lawyer in San Jose,
CA, recently filed a lawsuit against one
such bank; he thinks he shouldn’t have
to give a fingerprint to get paid on a
recognized debt.

Banks commonly use video cameras
to record the images of customers. Most
of us don't see this as a problem. This
summer, however, some recordings of a
law-abiding bank customer were given
to the police and posted to a “fugitive”
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Web site. The customer was thus
defamed publicly—and hauled down to
the police station in the middle of the
night—purely on the basis of a bank
employee’s speculations. As you might
guess, another lawsuit has been filed.

Digitized Signatures

More and more companies, these
days, are collecting digitized signatures.
PETCO Animal Supplies Inc. and Sears,
Roebuck and Co. do, in my area, and 'm
sure they’re not the only ones. The sensor
collects not only the final signature, but
also the real-time “signature” of pen
motions. This might be a good way to
detect incipient coronary difficulties, but
I think I'd rather leave that to my doctor.
Meanwhile, I find it intrusive.

In a [probably] futile effort to push
back against this sort of thing, I refuse
to have my signature digitized. It some-
times takes a few minutes for the man-
ager to come over and explain things to
the clerk, but I tend to count the time
as well spent.
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Internal Passports

Back in elementary school, I learned about how citizens of
the Soviet Union were required to furnish “Internal Passports”
to move around the country. Worse, the USSR had “secret
laws” that were not available for inspection by the citizens.

Today, when I go to the airport, I find that I am required
to prove my identity before I can get on a plane. This is done
under the guise of “protecting the safety of the flying commu-
nity” or some such nonsense. I go along with this,
even though I think it’s a crock: How hard do
you suppose it is for terrorists to get false papers?

A friend of mine tested the law a while back,
in any case, and discovered that there are no
publicly readable regulations involved, just
unpublished Federal Aviation Administration
directives, giving airport security forces the
power to arrest and detain citizens.

Call me oversensitive if you like, but tracking
every movement of the flying public seems a bit
wrong to me! And, if you find out that checkpoints are being
set up for buses or trains (aside from the Immigration and
Naturalization Service’s current practice of harassing random
Hispanic citizens), remember that you heard it here first.

Purchase Records

Point of sale (POS) equipment at your local supermarket
tallies your purchases and prints them out for you, along with
(perhaps) a credit card slip. Is anyone saving all of this data, pos-
sibly to send out personalized notices about unadvertised sales?

Junk mail is usually just a nuisance, but personalized junk
mail could be a real problem for some people. If Mrs. Jones
intercepts Mr. Jones’ flyer for a sale on fine jewelry and per-
fume, she may cut his gift list a bit short this year: “Gosh,
Milton, I can’t understand why they’re sending you all these
flyers. You've never bought me anything like this!”

Many countries place controls on the amount of personal
information that can be exchanged among third parties. The
United States, unfortunately, does not. So, if the credit card
companies and merchants start finding useful ways to pool
their records about you, there is really very little to stop them.

Social (In)security

The Social Security Administration, or SSA (http: //www.
ssa.com), has already embarrassed itself in its efforts to make
all of our employment histories and much of our financial
data available over the Internet. In a recent episode, detractors
showed just how easy it was to gain access to random indivi-
duals’ records.

The SSA backed off, but the word is out that it hasn’t
given up. Watch for its next attempt. It should be interest-
ing, if less than totally amusing to those of us who like to
keep our finances relatively private.

And Worse...

As annoying as the SSA’s efforts can be, however, they are
totally benign when compared with the goals of the Federal
Bureau of Investigation, National Security Agency and other

government surveillance organizations. President Clinton,
while publicly backing away from any domestic controls on
encryption technology, has sent his messengers to Congress
to promote “backdoor requirements” and related limitations
on our privacy.

Make no mistake: Electronic communication is going
digital, and the spooks’ computer systems just keep getting
bigger and faster. Even if you trust the current administra-
tion (and all of its more-or-less regulated
agencies), do you trust all future incarnations
of the government to treat citizens’ rights
with respect?

As is probably obvious on casual inspec-
tion, I don’t. Further, I believe that this is the
best (and perhaps only) chance we will get to
set some limits on what kinds of data the gov-
ernment can force us to surrender and what it
can do with it.

David Brin, a noted science fiction author
and futurist, offers us an interesting and rather disturbing
vision of the future. Assuming the growth of nanotechnology
and ubiquitous networking, there could be “bugs” literally
everywhere. Every office, home, park and school could be
infested by zillions of undetectable and ineradicable cameras
and microphones.

Given this scenario, who should have access to the resulting
data? In one scenario, the information is funneled into the gov-
ernment. In another, it goes out onto the Internet. I don’t know
about you, but I don't relish either of these possibilities. If we
are to prevent Brin’s vision from becoming reality, however,
some rules will have to be set. Now.

The First Circle

The First Circle is Aleksandr 1. Solzhenitsyn’s excellent,
if chilling, novel about the USSR’s scientific Gulags (prison
camps). Taking his title from Dante’s Inferno, Solzhenitsyn
compared the scientific prisoners to the pagan philosophers,
both being condemned to reside in the “First Circle” of Hell.

Solzhenitsyn’s premise, as I understood it, is that no single
individual in the Gulag system was particularly evil. Nonethe-
less, the system forced the scientists, guards and administrators
to contribute to their own enslavement, along with that of the
rest of the country.

If you feel like making a New Year’s resolution, therefore,
you might consider one that would force you to think careful-
ly about each action you take that contributes to your own
enslavement. In particular, if you are asked to help collect or
disseminate information on your neighbors, think carefully
before you acquiesce. =o

Richard Morin operates Prime Time Freeware
(ptf@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, PO. Box 1488,
Pacifica, CA 94044 or by email at rdm@cfcl.com.
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olaris systems administration is a

nonexacting science. There are

always many ways to solve a prob-
lem. You can spend a lot of time looking
for the perfect one-liner that is maximally
clever but, generally, it’s not worth the
effort. A solution that does the job is OK,
even if it isn't optimized and isn't particu-
larly clever.

This becomes less true, however, when
we start working with more complex
problems and larger data sets. Once we
start to bump into memory limits, space
limits and the limits of our patience, it’s
time to start looking at our tools with an
eye to efficiency. Sometimes, coming up
with a better approach calls for a fresh
look at the problem. Maybe it can be bro-
ken down a different way or tackled with
a different tool.

The basic problem is that not every-
thing we do is scalable. As soon as a prob-
lem reaches a certain complexity or our
data set reaches a certain size, it becomes
a different problem.

Let’s take an all too familiar analo-
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have come to know very well, having
perused great lengths of shoulder at
slow speed. Both carry lots of traffic
and, at some point, probably served the
needs of local commuters quite well
regardless of the time of day or day of
the week. But once commuter traffic
reached a certain size, the traffic prob-
lems on these roads could no longer be
solved by adding lanes—because there
were other limits.

Similarly, sorting some data and taking
the tail of the result might be a perfect-
ly good way to find the largest quantities
while analyzing a problem. Once that sort
takes hours or days, however, it might not
be a solution you can cope with.

Solaris has a number of limits that
we bump into when we try to solve too
big a problem—edit too large a file or
put too many items in a foreach
statement, open too many files at once,
log in too many times, become a mem-
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ling with Limits

gy—traffic. The beltway around Wash-
ington, D.C. (Rte. 495) as well as Rete.
405 out here in Los Angeles are roads I

ber of too many groups, have too many
letters in a file name and so on. These
are not limits we encounter very often.
Solaris is, after all, quite generous in
almost all of the limits it imposes. But
they are limits we will sometimes have
to work our way around.

Sources of Limits

Where do limits come from? Some are
tied to the Solaris kernel. Some relate to
memory and available swap. Some are
determined by the particular tool or com-
mand we are using. Others are actually
matters of contention for scarce resources.

Generally, we become aware of limits
when they rear up and bite us—when we
get a “line too long” message in vi, or
“”in a foreach
statement in /bin/csh, or “out of
memory” when a system is just too busy

“too many words from

with memory-hungry processes.

I ran into some limit problems while
trying to help my stepdaughter, Mallory,
“unjumble” some words for her fifth-
grade computer class. Only one word on
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Systems Administration

Listing 1. "fac" awk Script

{
TOT =1

forin=1;n<=1length(sl) i nts } {
TOP=T0T +n
}

}
END {print TOT}

the list had me stumped. That was “doyarcph.” The handout
said that it meant “what you get from a printer.” Printouts?
No. Documents? No. Pages? Letters? Sheets? No. No. No. I
decided that “docraphy” sounded like a fine word for printer
output, but “Daddy” thought there was a typo on the hand-
out, and all the parents of the fifth-graders were scratching
their heads that evening in the same hopeless pursuit.
Handout? No.

Solaris to the Rescue

My next step, after the disappointment of not finding
“docraphy” in the dictionary, was to use Solaris to solve the
problem. Rearranging the eight letters into every possible
combination and then eyeballing the list for a word was clear-
ly not a good approach. Echoing the string “doyarcph” to the
fac script in Listing 1 showed there were more than 40,000
such “words”—far too many to scan. Another approach was to
take every eight-letter word in /usr/dict/words, alphabet-
ize the letters (for example, “hello” becomes “ehllo”) and then
compare these to “acdhopry” (alphabetized “doyarcph”). Even
with the streamlining of only looking at eight-letter words, we
overpowered the limits of our foreach loop:

% foreachword (' cat /usr/dict/words | awk -f 8chars")
Too many words from *°

What is happening here, I explained to Mallory, is that the

expansion that the shell performs, turning *cat /usr/dict/

Listing 2. grep 'acdhopry' alphwords

#!/bin/csh

cat /usr/dict/words | awk ' {if (length($1)==8) print $1} '>words.$s

split words.$$
foreachfile ( xaa xab xac )

foreachword (’cat $file | awk '{print $§1 ":"}'")

set ALPHWORD = "echo $word \

| awk ' {for (d=1;d<=length(&0) ;d++) print substr ($0,d,1)}' \

| sort -r | tr =d"\012" | tr ":" "\012""
echo $word SALPHWORD >> alphwords. $$
end
end

words | awk -f 8chars” into a very long list of words, is too
long for the buffer trying to hold it-hence, no output at all.
There were, as we soon found out, 3,621 eight-letter words in
/usr/dict/words:

% cat /usr/dict/words | awk -f 8chars | we -1
3621

The next step was to optimize the problem. We had to do
some of the work in our heads and give the system a problem
that was laid out in such a way that we didn’t encounter any of
the system limits we know exist.

We did a few tests to determine where we were running
into problems. The limit of our foreach loop seemed to be
1,704 words. So we simply broke our list of 3,621 into three
same-size chunks and processed each one separately as shown
in Listing 2.

As I said in the beginning, there are many ways to solve
the same problem in UNIX. Had we decided to use a differ-
ent technique for internally alphabetizing our words, we
might not have had to split the file. However, using the tech-
nique that we used (where sort is used to arrange the letters
in reverse alphabetical order), this was a good “quick and
dirty” solution.

We also needed to be able to “recall” the original word
for each alphabetized word; otherwise, we'd wind up only
knowing that the unjumbled counterpart for “acdhopry” was
indeed in /usr/dict/words, but sti// not know what the
real word was. The script that we wound up using is shown
in Listing 2 and the word (why didn’t I see this right away?)
is “hardcopy.” =e

S. Lee Henry works as a security services engineer at
Infonet in El Segundo, CA, where no one else necessar-
ily shares any of her opinions. Mallory is a fifth-grade
student at Brentwood Science Magnet and has some
unique opinions as well. Neither of them accepts limits
very gracefully. You can send email to them by address-
ing it to slee@cpg.com.
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The NT Administrative Toolkit

his month, we’ll take a look at

the tools that are available for

administering Windows NT
systems, including both those provided
as part of the operating system and
those that have been developed to fill
in for some of the missing pieces in
the standard set.

Windows NT provides several kinds
of programs and utilities designed for
systems administration:

« Control panel applets: These utili-
ties are located in the Control Panel
folder under My Computer (they may
also be reached via the Start=>Settings=>
Control Panel menu path). Each control
panel applet is used to display and/or
modify the configuration settings for
a specific subsystem or function within
the local system. The more complicated
control panel applets may subdivide the
groups of settings for which they are
responsible among several tabs within
their dialog box.

o Administrative wizards — These utili-
ties are found on server systems and are
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designed to perform a single administra-
tive task in an automated, step-by-step
manner—for example, adding new users
or printers. You run these wizards via the
menu provided by the Start=>Programs
=>Administrative Tools (Common)=>
Administrative Wizards menu path or
the wizmgr command.

o Windows-based administrative
tools — Microsoft intends that most
administrative tasks on Windows NT
systems be performed via the series of
Windows-based administrative tools it
provides with the operating system.
Most of these utilities can be run via the
Start=>Programs=>Administrative
Tools (Common) slide-off menu
(although a few are accessed in other
ways). Each tool manages a specific sys-
tem/domain component or subsystem,
and they are all capable of performing
far more complex administrative tasks
than the control panel applets or admin-
istrative wizards.

o Command-line administrative utili-
ties — These programs duplicate a subset

SunExpert Magazine M December 1997

of the functionality found in the graphi-
cal administrative tools. They are general-
ly run from a command window
(remember, you can open one by entering
cmd into the Start=>Run. .. dialog box).

We'll consider each of these utilities
in more detail.

Control Panel Applets

Control panel applets control config-
uration settings that apply only to the
local system. Many of them are primari-
ly designed to allow users to customize
their working environments, but some
of them have systems administration
uses as well. The exact number of them
varies somewhat, depending on the sys-
tem’s hardware and software configura-
tion. Figure 1 illustrates a common set
of control panel applets.

The following are the most impor-
tant control panel applets for systems
administrative purposes:

e Date/Time: This extremely simple
program allows you to set the system’s
date, time and time zone.



» Licensing: This applet is used to
manage licenses belonging to the local
system. On a Windows NT server sys-
tem, it may also be used to change the
licensing mode from per-server (where
system usage is measured as the number
of client connections to the server) to
per-seat (where licenses reside with the
client computers, which can use their
licenses to access multiple server sys-
tems as needed) on a onetime basis.

e Network: You'll encounter this
utility often as you install and configure
networking on new computer systems.
The purpose of this applet is to config-
ure network adapters, protocols and ser-
vices and to specify the relationships
among them. This tool may also be
accessed via Properties of the Network
Neighborhood (using its right-click
menu).

e Printers: This is a shortcut to the
Printers folder under My Computer.
You can use it to add, remove and man-
age printers and print queues, manipu-
late print jobs and configure the spool-
ing subsystem.

e Regional Settings: Another simple
utility that allows you to specify how
dates, times, numbers and currency are
displayed and sorted on the system.

» SCSI Adapters: If your system uses
SCSI disk, this tool is needed to add
and remove SCSI adapters and to dis-
play the properties of the devices under
their control.

e Server: This utility is used to mon-
itor client usage of the system’s shared
resources.

Figure 1. Control Panel Applets

NTegration

o Services: This is another frequent-
ly encountered control panel applet. It
is used to configure and manipulate the
server processes that run on the local
system.

e System: This utility is used to dis-
play and modify the values of a variety
of system parameters, including ones
related to system booting, system shut-
down, the user environment and sys-
tem performance characteristics.

o Tape Devices: This applet is used
to manage tape drives on the system.

Administrative Wizards

The administrative wizards are
included only on Windows NT server
systems. As we noted, they consist of
automated procedures for common
administrative tasks. Each task can be
performed either on the local computer
or on a remote computer. As with the
Windows 95 procedures of the same
name, administrative wizards proceed
as a series of dialog boxes requesting the
information required to complete the
desired action.

There are eight administrative wiz-
ards, most of whose functioning is
described in its name: Add User
Accounts, Group Management,
Managing File and Folder Access, Add
Printer, Add/Remove Programs,
Install New Modem, Network Client
Administration (allows you to set up
the system as a server for subsequent
network installations of Windows N'T)
and License Compliance (checks a
domain for unlicensed products).

ﬁ&%ﬁ
ﬁ%&@
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GUI-Based Administrative
Utilities

As with control panel applets, the
exact number of administrative tools
located in the Administrative Tools
(Common) subgroup varies according
to the hardware and software installed
on the system. Figure 2 illustrates a
common set of these utilities.

Table 1 describes all of the GUI-
based systems administration tools pro-
vided by Windows NT. For each pro-
gram, it provides the name of the utility
as it appears on the Start=>Programs=>
Administrative Tools (Common) menu
(if applicable), the corresponding com-
mand executable name (by which it may
be accessed from the Run menu), the
type of system where the tool is provided
(server only or servers and workstations)
and a brief description of its purpose. All
of these tools may be used to affect either
the local system from which they are exe-
cuted or to perform remote administra-
tion of other systems within the network.
They also generally require administra-
tive privileges.

Installing Server Tools on
Workstations

The Windows N'T Server distribu-
tion CD contains versions of many of
the server-specific administrative tools
that may be executed on a Windows
NT Workstation system. You can install
them by running the Setup.Bat
command in the CD’s \Clients\
Srvtools\WinNT directory at the tar-
get workstation, which will copy them

Figure 2. Windows NT GUI-Based
Administrative Tools

Migration Tool Network Chent Netwolk
for Netware  Administrator

System Policy User Manager ‘Windows NT
for Domains  Diagnostics

SunExpert Magazine M December 1997

43



NTegration

into the local C: \WinNT\ System32 Command-Line Utilities iar), grouped by function:

directory. If you want the program to The standard Windows NT operat- e net share — Make local file system
appear in the Administrative Tools ing system includes a number of com- resources available to the network.
(Common) menu, create shortcuts for mand-line utilities that are useful for sys- e net use — Map remote file system
each of the executables by dragging their ~ tems administration, and the Resource resources to a local drive letter.

icons into the C: \WinNT\System32\ Kit includes many more. These are the e cacls — Display and/or modify file
Profiles\AllUsers\StartMenu\ most important standard commands permissions (access control lists).
Programs\AdministrativeTools (with which every Windows NT systems e compact — Specify or remove trans-
(Common) directory. administrator will need to become famil- parent file compression for files

Table 1. Windows NT Administrative Tools

Tool Command Type Purpose

Backup ntbackup | Both Back up and restore files to/from tape.

DHCP Manager dhepadmn | Server | Manage the TCP/IP Dynamic Host Configuration Protocol service.

Disk Administrator windisk Both Create, configure and remove disk partitions and file systems.

DNS Manager dnsadmin | Server | Manage the TCP/IP Domain Name Service.

Event Viewer eventvwr | Both Monitor hardware, security and application-related system status messages
and errors.

License Manager llsmgr Server | Manage software licensing for one or more domains.

Network Client Administrator | ncadmin Server | Prepare the system to provide network-based installation services.

Network Monitor netmon Server | Monitor and record current network activity.

Performance Monitor perfmon Both Monitor, analyze and record system usage data for performance tuning.

Registry Editor regedt32 | Both View and modify settings in the system registry.

Remote Access rasadmin | Both Manage Remote Access Services (the dial-up networking facility that runs on

Administrator top of PPP or SLIP).

Remote Boot Manager rplmgr Server | Configure remote booting services (via the TCP/IP Bootp protocol).

Server Manager srvmgr Server | Manage shared resources and services for computer in the domain;
also promote/demote primary and backup domain controllers.

System Policy Editor poledit Server | Create and modify system policies (these specify allowed user actions and
general areas access within the operating system).

Task Manager taskmgr Both View and manipulate running applications and processes.

User Manager for Domains usrmgr Server | Create and modify user accounts for use within the local domain. On
workstations, a simjlar tool is provided for managing local accounts (musrmgr).

Windows NT Diagnostics winmsd Both View system chara/cteristics and current hardware settings.

WINS Manager winsadmn | Server | Manage the Windows Internet Naming Service facility.

Table 2. Web Resources for Windows NT Software

Aaron’s Alpha NT Applications Archive Windows NT Internals Utilities
http://dutlbez.Ir.tudelft.nl/alphant/archive. html http://www.ntinternals.com/ntutil. htm

Hevorly Hills Softwhre (created by Mark Russinovich and Bryce Cogswell)

http.//www.bhs.com/download/default.asp Windows NT-Plus

http: . wind. t-plus. h
Jim Buyens’ Windows NT Web Server Tools el s haaae el

http.//www.primenet.com/~buyensj/ WinSite Windows NT Archive
ntwebsrv.html and sysadmin.html http.//www.winsite.com/winnt

The Coast to Coast Software Repository
http.//www.coast.net/SimTel/nt.htm/
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and/or directories.

chkdsk — Check a file system for
integrity errors.

net send — Send a message to a user
or group of users (locally or on the
network).

at — Schedule a job to run at a specif-
ic time or periodically according to a
specified schedule (a combination of

UNIX-style at and cron facilities).

NTegration

able utilities, shareware (much of which
is fully functional only for a limited
period of time) and time- and/or fea-
ture-limited demonstration versions of
commercial software. o

Aleen Frisch is systems admin-
istrator for a very heterogeneous
network of UNIX and NT systems.

She is also the author of the books
Essential System Administration
and Essential Windows NT System
Administration (both from O’Reilly
& Associates Inc.). In her (almost
nonexistent) spare time, she enjoys
painting and lounging around with
her cats, Daphne, Susan, Talia and
Lyta. Email: aefrisch@lorentz
ian.com.

e start — Initiate a process.

e net start, stop, pause,
continue — Initiate, terminate,
pause and resume system services
and the processes associated with
them.

e net user — Create or modify user
accounts.

e net group and net localgroup
— Create or modify groups and their
memberships.

Here are some Of the most important

administrative commands included in

the Windows NT Resource Kit:

e regback and regrest — Back up
and restore registry hives to a file.

e scanreg — Search the registry for a
character string.

e shutdown — Initiate a system shut-
down.

e srvcheck — List shared resources for

a local or remote system and their

access permissions.

e pmon, pulist and tlist — List
processes currently running on the
system in various formats.

e pviewand pviewer — Display
detailed statistics for a single process.

e sclist and netsvc — Display ser-
vices for a remote host and manipu-
late services on a remote host.

e usrstat — List domain users and
their most recent login times.

e srvinstw — Service installation
administrative wizard.

As I've hinted, there are many tools
that are missing from Windows NT
even as supplemented by the Resource
Kit. We will be considering some of
them in the coming months. For now,
Table 2 displays the Web addresses of
several excellent software repositories
focused on Windows NT. All of the
sites include many administrative tools
among their offerings. The programs
that you can download from these sites
are of three general types: freely avail-

FREE
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Connectivity

GUIDE
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and printers, and
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serial connectivity solutions for SPARC
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Monitors

When it comes time to weigh options
for a new desktop system, monitors
seem to get short shrift.

C C by John S. Webster
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seems to be placed on CPU horsepower,
storage capacity and software features
than on the peripheral that conveys all
the information we use in a form that
makes sense to us—that is, the monitor.
Large-screen displays are most com-
monly found in vertical markets where
the screen real estate depicts complex
data and minute detail. These markets
include manufacturing and automotive,
including petroleum exploration;
EDA/CAD/CAM; medical imaging;
finance; entertainment; graphic arts and
publishing; and application development.

Sun the Only Option?

A number of manufacturers offer
large-screen displays that work with the
Sun Microsystems Inc. platform, but
many Sun users don’t bother to look
beyond Sun’s own products, according
to Lori Salcido, product line manager
for display devices at Sun Microsystems
Computer Corp. (SMCCQ).

“When our customers in these mar-
kets [CAD/CAM, finance, graphic arts
and so on] look at the screen, they want
to see a clear, crisp, clean image, and
they won't buy a monitor that is less
than satisfactory. And customers know
when they get a Sun monitor that clarity

Monitors

will be there,” Salcido says.

The truth is, monitors from a num-
ber of other manufacturers might also
be worth a look. Even Sun’s UNIX sys-
tem competitors, including IBM Corp.,
offer monitors that work with the Sun
platform. Alan Petersburg, IBM’s world-
wide brand manager for visual products,
says that users in vertical markets have
higher standards than users running
Windows productivity applications such
as spreadsheets and word processors on
the desktop, and that IBM has a few
units aimed at presenting this data-
intensive material in a clear manner.

“These users need to have more infor-
mation in front of them. They’re looking
at CAD imagery with 3D rotating mod-
els to see what the wind-resistance
demand is on an airplane wing, for
example, and this requires a 1,600-by-
1,200-pixel screen resolution on a 21-
inch display. And the financial market
tends to require quite a lot of screen real
estate. When you get into graphical rep-
resentation of stock prices, as well as the
fine print they frequently have to read,
they need a multitude of monitors. A lot
of times, they’ll have a Reuters screen
with a second screen pulling up the latest
financial information, and different flows

of information,” Petersburg explains.
Much of this could be combined on a
couple of 21-inch monitors, he adds.

Other monitor vendors offering large-
screen displays that work with the Sun
platform include Panasonic Computer
Peripherals Co., ViewSonic Corp., NEC
Technologies Inc., Eizo Nanao Tech-
nology Inc. and KDS USA. Before you
start to shop around, however, a few fac-
tors regarding the Sun platform’s graph-
ics output should be considered. Most
vendors, including Sun, say that besides
needing to support resolutions of up to
1,200 by 1,000 pixels or so, a minimum
refresh rate of 75 Hz is required to elimi-
nate screen flicker. And that’s the mini-
mum. Users working with virtual reality
images, stereoscopic scenes and 3D mod-
els want even higher refresh rates.

“You need to support the resolution
and output of the graphics card, but for
stereo images, 3D and virtual reality, the
minimum resolution requirement would
be 1,280 by 1,024. You have to look at
what's generated by the Sun graphics
cards shipped with the workstations,”
says Bjorn Anderson, product line man-
ager for graphics and multimedia at
SMCC.

Sun’s TurboGX and TurboGXplus

Sun Rolis Out HDTV Display

hen Sun Microsystems introduced the Ultra 30

workstation in July, it also rolled out a whole
new class of monitors, including a 24-inch high-defini-
tion television (HDTV) display that adds a different look

monitor, but users wanted a large enough screen to
view two full pages side-by-side, for example, or in
the financial market users wanted to see more infor-
mation on one monitor.”

to the company’s monitor line. The dis-
play offers 30% more screen area than
a 20-inch monitor and features Sony
Electronics Inc.’s Trinitron tube with
screen resolutions of up to 1,900 by
1,200 pixels at a 70-Hz vertical refresh
rate, and an aperture grille dot pitch
ranging from .26mm to .29mm. The
new display unit is targeted at users in
publishing and multiwindowing envi-
ronments, such as gas exploration.
Sun developed the monitor based
more upon user requests than of its
own accord, says Lori Salcido, prod-
uct line manager for display products

Park, CA.

at Sun Microsystems Computer Co. (SMCC), Menlo

“We didn't really plan to come out with an HDTV

Sun’s new 24-inch display
provides 30% more screen
area than a 20-inch monitor.

Common Desktop Environment [CDE], is flexible
enough to handle the different aspect ratio.”
The 24-inch HDTV monitor costs $4,000.—jsw

The monitor has a 16:10 aspect
ratio (horizontal by vertical units that
make up the screen image), which,
although differing from the standard
monitor's 4:3 aspect ratio, can still be
used by existing imaging software due
to the flexibility inherent in the win-
dowing system, says Bjorn Anderson,
graphics and multimedia product line
manager at SMCC.

“The aspect ratio is driven by the
graphics card,” Anderson adds. “The
software only needs to know the screen
resolution. The windowing system,
whether it is OpenWindows or the
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NEC’s MultiSync LCD400 has a
14.1-inch monitor.

graphics cards produce the following
output frequencies: 1,024-by-768-pixel
resolutions at 60 Hz or 77 Hz; 1,152-
by-900-pixel resolution at 66 Hz or 76
Hz; and 1,280-by-1,024-pixel resolution
at 67 Hz or 76 Hz. The Ultra 1 and
Ultra 2 Creator and Creator3D Series 1
cards produce the same resolutions and
frequencies. The Ultra 30 Creator and
Creator3D Series 2 cards also produce
the same, as well as 1,280-by-800-pixel
resolution at 76 Hz; 1,440-by-900-pixel
resolution at 76 Hz; 1,600-by-1,000-
pixel resolution at 66 Hz; and 1,920-by-
1,200-pixel resolution at 70 Hz.

Users looking beyond Sun for new
monitors should also keep in mind that a
special adapter will be necessary to hook
the monitor up to the Sun workstation.
While most monitors ship with a 15-pin
adapter, Sun requires a 13W3 13-pin
adapter. Sun’s Salcido says the 13-pin
adapter produces a better picture quality
at higher resolutions.

Most dealers should offer a 15-pin-
to-13-pin adapter, says Gary Newkirk,
senior engineer at IBM’s visual products
division. “The IBM G series uses the
standard 15-pin adapter so you'll need
the 13W3 adapter for the Sun Ultra
platform. It’s just a different detachable
cable that you can buy to attach to the
machine. You can also get a 15-pin-to-
13-pin adapter, called a dongle, which is

a wire-to-wire connector.”

Resolution vs. Brightness

For Sun’s part, the company offers
several monitors with screen sizes mea-
suring 19 inches or more. These include
a 20-inch model using aperture grille

display technology, a 24-inch HDTV-

Monitors

specification monitor (see “Sun Rolls
Out HDTV Display”), and a new 19-
inch shadow mask display, which
replaces a 17-inch aperture grille unit.
Sun’s 17-, 20- and 24-inch displays use
Sony Electronics Inc.’s Trinitron tube,
regarded throughout the monitor indus-
try as the leader in image clarity.

Briefly overviewing the differences
between aperture grille and shadow
mask technology, Dave DeVries, moni-
tors product manager at Panasonic
Computer’s display monitor division,
Secaucus, NJ, says that with the latter,
the monitor’s cathode ray tube (CRT)
uses three electron guns arranged so the
beams will pass through apertures in the
mask and strike the phosphor screen in
specific locations. The phosphor itself is
composed of “triads of dots,” called pix-
els, each containing one red dot, one
green dot and one blue dot for display-
ing the primary colors and shades in
between. The electron beam corre-
sponding to the desired color strikes
only the phosphor dots that produce

that color at that point on the screen.

In contrast, DeVries says, the aper-
ture grille tube uses vertical stripes of
color phosphors in alternating red, green
and blue triplets instead of dots, with a
grid structure in front to focus and
deflect the beam to the appropriate
color stripe. A single large electron beam
lens is used in conjunction with a three-
aperture plate or three inline guns to
produce the three inline beams. The
apertures are one-third better in terms of
resolution than the conventional shadow
mask in transmission.

Shadow mask has higher horizontal
resolution for a given pitch than an
aperture grille monitor, but aperture
grille has a higher brightness in general,
he adds.

In other words, says Sun’s Salcido,
“the aperture grille provides a better pic-
ture quality for markets like CAD, due to
the way the color landing beam is used.
The shadow mask uses dots, whereas
aperture grille uses vertical slots.”

Another specification users should
look for when shopping for a new large-
screen monitor is dot pitch, which is
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the distance between two dots on the
screen. As a rule of thumb, the small-
er the dot pitch, the crisper the
image. However, there are other vari-
ables to consider, cautions Pana-
sonic’s DeVries, including whether
the tube is shadow mask or aperture
grille, electron beam size and shape,
video board signal quality, and video
cable quality and length.

For example, “an aperture grille
has about 12% less resolution for a
given grille pitch compared to a
given shadow mask dot pitch. An

Flat Panels

Monitors

Sony’s GDM-W900’s wide-screen monitor
permits full-size viewing of two letter-size
pages.

aperture grille tube would have to
have a grille pitch of .22mm to
equal the horizontal resolution of a
dot-trio conventional CRT with a
dot-pitch of .25mm,” DeVries says.

Panasonic’s large-screen display
line includes the PanaSync P21,
which offers up to 1,800-by-1,440-
pixel resolution at a 71-Hz vertical
refresh rate and .25mm dot pitch on
a 21.5-inch viewable screen. It is
priced at $1,599.

Image quality controls are anoth-

cr feature users expect to ﬁnd on a

a quarter century ago at RCA's Sarnoff Research

Center, but the technology is still finding growing,
if slow, acceptance in the desktop monitor market. In user
environments such as the financial market, medical imag-
ing and some industrial settings, where space is at a pre-
mium and image clarity is at the top of users” “want”
lists, flat panels have found a niche, but a high retail price
compared with their traditional cathode ray tube (CRT)
counterparts is keeping them from reaching larger num-
bers of user desktops.

Still, image quality, aesthetics and space efficiency
keep the products alive, especially on laptops. Their use
on the desktop hasn't become as pervasive, however.
According to a study conducted by Stanford Resources
Inc., San Jose, CA, an electronic display market resource
firm, which published its results in early 1997, flat panel’s
time is yet to come on the corporate desktop. The study,
entitled “Liquid Crystal Display (LCD) Monitor
Segmentation Study: A Market Opportunity Analysis,”
focuses on the North American LCD monitor industry,
with an emphasis on unit and sales demand based on
price, screen size and attributes end users consider
important.

“Although LCDs have become the leading volume dis-
play technology in the market for portable computers,
their application for the desktop has yet to fully emerge.
As the LCD technology attempts to invade the desktop
monitor market, many of the CRT-based PC and worksta-
tion monitors are improving and becoming less expen-
sive,” says Sweta Dash, senior market analyst at Stanford
Resources and primary author of the report.

Even though the study was conducted almost a year
ago, it provides a broad shipment forecast from 1997 to
2002 based on pricing models for LCD monitors with
screen sizes corresponding to the most popular CRT mon-
itors-those in the 14-, 15-, 17- and 20-inch size categories.

And as volume shipments rise, prices will slowly drop,
say flat-panel vendors. “Three years ago flat panels in the

T he first liquid crystal display (LCD) came into being

15-inch size range sold for $35,000, and now they’re more
like $4,000,” says Ed Sasena, product marketing manager
at PixelVision Technology Inc., Acton, MA, which manu-
factures flat-panel displays. “But there really isn't a market
for it yet as a desktop product. Even engineering depart-
ments aren’t buying them. It's very niche still, like in the
New York Stock Exchange. In CAD/CAM, the business ben-
efit is not really there yet.” Sasena adds that more recent
technologies are still years away from reaching produc-
tion levels, and we won't see flat panels using those tech-
nologies for a few years.

Aside from revealing a widening price difference
between CRT monitors and LCD monitors, the Stanford
Research study found the following:

+ Unit price is the most important attribute to con-
sumers.

« Current price differentials will keep LCD penetration
into the desktop market at a minimum, and even at a 25%
premium over CRT prices, substitution will be significantly
less than 50% in 2002 in all but the least expensive units
with the smallest screen sizes.

* The North American market for thin-film transistor
(TFT) LCDs (the most commonly used technology) is
expected to grow from 24,245 units in 1996 to almost 3
million units in 2002, equaling a compound annual
growth rate of 122%.

It appears on the basis of this report that LCDs will con-
tinue to be used only in their specific niche markets,
because the bottom line still outweighs the convenience
of space efficiency and their improved image clarity in all
but a few industries.

Current LCD technology involves the use of a sheet of
liquid crystal material, which is placed between a pair of
transparent electrodes. The liquid crystal changes the
phase of the light passing through it, controlled by voltage
applied between electrodes.

According to Dave DeVries, monitors product manager
at the display monitor division of Panasonic Computer
Peripherals Co., Secaucus, NJ, “LCD display technology
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monitor, whether it’s a knob located on
the monitor bezel, or software controls
accessed and manipulated by mouse
clicks or keyboard strokes. Controls
may include image size and positioning,
image geometry, image rotation, color
temperature and degaussing, which lets
users adjust for different magnetic fields
depending on where they are geographi-
cally situated.

One recent entrant into the large-
screen computer market, ADI Systems
Inc., San Jose, CA, offers many of these
controls on a software-generated panel

Monitors

that can appear on screen. “Part of what
the high end of the market wants is digi-
tal controls,” says Dan Dunn, director
of distribution sales and marketing at
the company. “We have increased the
number of onscreen controls we offer. A
microprocessor inside the monitor con-
trols a digital panel that lets users adjust
RGB color, temperature control and
other parameters.”

ADT’s large-screen offerings include
the $1,899 MicroScan 6G, a 21-inch
(20-inch viewable) monitor supporting
up to 1,600-by-1,200-pixel resolution,

.28mm dot pitch and 75-Hz vertical
refresh rate. The company also recently
introduced a low-cost 19-inch display
(18-inch viewable image), the Micro-
Scan 6P, which offers screen resolutions
of up to 1,600 by 1,200 pixels at a 75-
Hz vertical refresh rate and .22mm dot
pitch. This shadow mask monitor is
built around Hitachi Ltd.’s CRT tech-
nology and sells for $975.

Image size and geometry controls
become especially important on large
screens to minimize distortion at the
edges of the viewable portion of the

uses rod-shaped molecules (liquid crystals) that flow like
liquid and bend light. Unenergized, the crystals direct light
through two polarizing filters, allowing a natural back-
ground color to show. When they are energized, they redi-
rect the light to be absorbed in one of the polarizers,
causing the dark appearance of crossed polarizers to
show. The more the molecules are twisted, the better the
contrast and viewing angle.”

LCD flat panels can be divided into two main cate-
gories: those that use passive-matrix technology and
those that use TFT, synonymous with active matrix tech-
nology. Passive matrix, the less expensive of the two, con-
sists of a grid of horizontal and vertical wires. An LCD
element at the intersection of each set of
wires makes up a single pixel, either letting
light through or blocking it. Active matrix
LCD flat panels contain pixels that are each
controlled by one to four transistors, provid-
ing better resolution than CRT monitors, but
they also cost more to manufacture.

Lower production costs, coupled with
more recent advances in passive matrix
technology, have helped this type of flat panel maintain a
place in the industry, especially for monochrome displays.
These recent advancements include supertwist nematic
(STN) technology, in which light rays are twisted to
increase image contrast; double-layer supertwist nematic,
in which two display layers counteract the color shifting
that can occur in STN displays; and color supertwist
nematic, which now rivals TFT displays in terms of color
quality, according to vendors.

IBM Corp.’s Gary Newkirk, senior engineer at the
company’s visual products division, says, “an image on
a TFT monitor appears to be crisper and sharper than
that on a comparably sized CRT. TFT is composed of
fixed dots that are lit up and give you high resolution in
a smaller screen area. And in medical and financial mar-

kets, clarity is crucial. The other thing is the ergonomics.

CEOs like them sitting on their desks, not so much

because they need the space, but they look good.”

The IBM 16-inch 9516 flat-panel monitor retails for
$4,695. It offers a 16.1-inch viewable image size, .25mm
dot pitch and 16 million display colors in a 17- by 16.1-
by 9.8-inch package.

Another advantage LCD flat panels currently have over
CRTs is life expectancy. This is primarily due to the use of
a replaceable backlight, according to manufacturers. “The
limiting factor on life expectancy of an LCD panel is the
backlight. This is currently about the same as that of
CRTs, but the backlights are replaceable [on an LCD] as a
service item for a small percentage of the original cost,”
Panasonic’s DeVries says.

Adds PixelVision's Sasena, “After about
20,000 hours, a CRT tube will lose about 50%
of its brightness, and that figure is about the
same with LCD panels. The difference is that
it [the backlight] can be replaced in a flat-
panel monitor and it's like new again.”

Imaging technology found in LCD panels
also limits their emissions, which become a
factor in hospitals, because even small
amounts of electromagnetic radiation can affect sensitive
X-ray devices and other instruments, says IBM’s Alan
Petersburg, worldwide brand manager for visual products.

“Emissions in CRTs are fundamental in how they're
manufactured. Around the yoke there are coils of wire
reflecting the beam, so it will give off some electromag-
netic waves. There are ways to limit that, but inside there
are always these high voltage coils. As for most common-
ly used technologies, with TFT you have a sheet; there's
no coil and no CRT, so there’s no emissions. Even aside
from the health concerns, with medical applications, flat
panels are gaining acceptance because of their size and
emissions,” Petersburg says.

The consensus among vendors is that aside from
narrow vertical markets, the desktop flat-panel market
is destined for slow growth until prices come down con-
siderably.—jsw
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Monitors

SmartGlas Adds Flexibility in Flat-Panel Environments

lat-panel manufacturer PixelVision Technology Inc.,

Acton, MA, has teamed up with VisiCom Inc., San Diego,
CA, to introduce a flat-panel display network. Called
SmartGlas, the display network condenses the electronics of
four LCD displays into a single hub to solve
space-management, utility costs and
ergonomic problems facing users in work
environments such as stocks trading.

Introduced in May, the SmartGlas system
can drive four “information tiles” from one
SBus slot, which contains VisiCom’s TiGriX
card, an 8-bit SBus graphics controller.

“Users can move their mouse from a 2,048-by-1,536-
pixel display to a 1,024-by-768-pixel display, or move win-
dows between the two displays,” says Ed Sasena, product
manager at PixelVision.

Sasena says the hubs can also be linked
together, so network administrators can man-
age many displays from a central location, and
set each display to dim itself at the end of the
workday, or to view voltage levels and flat-
panel display temperatures in order to proac-
tively deal with potential equipment failures.

In addition, because the SmartGlas system

Ethernet connections.

SmartGlas hubs handle image tile setup, sin-
gle-point system control and fault-tolerant power distribu-
tion. Other features include a central power system and

is designed “to handle central and local power
supplies, network administrators can introduce fault toler-
ance and redundancy,” Sasena says.

SmartGlas configuration prices start at $3,000.—jsw

monitor, which can be more pro-
nounced in a larger-screen image,
according to Sun’s Salcido.

“Large-screen users want the image
to be as close to the edge as possible.
The lack of distortion is important, so
you want to get rid of the black border
and have as much usable space as possi-
ble,” Salcido says.

However, these controls, while use-
ful, are often more of a comfort feature
than one that users want to fiddle with
on a frequent basis, she adds. “I don’t
think controls are used very often. For
the most part, from a Sun perspective,
they [the users] basically can turn it [the

monitor] on, but whether or not they’re
using them [the controls], they want
them to be there.”

While large screens carry the benefit
of displaying vast amounts of data all at
once, they also emit more radiation
than their smaller counterparts. This
was more of an issue five years ago,
when a number of lawsuits were filed by
plaintiffs claiming increased incidences
of miscarriages and cancer due to moni-
tor emissions. Since then, worldwide
standards limiting this electromagnetic
radiation have been established, mean-
ing users don’t have to worry as much
about such emissions.

Today, most monitor man-

noninterlaced.

IBM’s P200 is a 20-inch CRT monitor with
1,600-by-1,200-pixel resolution at 75 Hz

ufacturers conform to the
MPR-II standard, developed
in Sweden in the early *90s.
The Swedes were the ones that
raised the issue initially and
drove the standards all the way
up to the present MPR-IL.
And that’s good news for con-
sumers, according to IBM’s

Newkirk.

Prices Continue to
DI'OP

While prices for their 15-
and 17-inch counterparts are
dropping fast, with most
now available for well under
$1,000, 19- and 20-inch
monitor prices are for the
most part still in the $1,500
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to $2,000 range.

“Twenty-inch to 25-inch [monitor
prices] are also coming down some-
what, but not like the 15-inch displays,
which are pretty much at commodity
pricing now, and the 17-inch are now
approaching that. For the 19- and 20-
inch, there’s still some pressure to come
down, but not as much,” IBM’s
Petersberg says.

IBM’s P200, a 20-inch CRT moni-
tor with a 19-inch viewable image size
and a 1,600-by-1,200-pixel resolution
at 75 Hz noninterlaced, retails for
$1,629; while the P209, also a 20-inch
CRT with a 19-inch viewable image,
has a 1,600-by-1,200-pixel resolution at
85 Hz noninterlaced and costs $1,949;
and the P70, a 17-inch CRT with a
15.9-inch viewable image size and a
1,280-by-1,024-pixel resolution at 75
Hz noninterlaced, costs $849.

For Sun’s part, the company’s moni-
tors are bundled with its workstations.

In the end, all vendors agree that the
best way to choose a monitor is to look
at the unit. Two monitors from differ-
ent manufacturers that sport the same
check-off features can present very dif-
ferent screen images. There are other
large screen options available for Sun
users, and despite the company’s stated
commitment to quality, it’s worth not-
ing that Sun Ultra users aren’t required
to limit their choices to Sun’s own offer-
ings. As with anything else, it pays to
shop around. =o




SPEND A FEW MINUTES
AT OUR WEB SITE AND WE'LL

GIVE YOU A WHOLE YEAR... FREE.

StorNet

StorNet, a nationwide integrator of advanced client/server solutions, can provide the support vou need for your entire
computing enterprise. Our Care Services program combines all support agreements from various manufacturers —
such as Sun Microsystems — into one contract. StorNet becomes your central point of contact. but we don’t take away

vour ability to access any of vour vendors directly.

Care Services is available 24 hours a day. seven days a week and in blocks of time that you choose. From on-call to remote
diagnostics to on-site repair, you can augment your existing system administration staff. when and how you need it.

We handle the technical issues—so you can focus on running vour business.

To find out more about StorNet Care Services, and for your FREE copy of this

1998 calendar poster. visit our web site at www.stornet.com/careservices.

rNet Q@ Sun

e < microsystems
IS 3 5.
VALUE ADDED RESELLER

Enterprise Computing Certified

1-800-5-STORNET

STORNET CARE SERVICES.
24 Hours A DAY, SEVEN DAyYs A WEEK, 365 DAYS A YEAR. [T'S THAT SIMPLE.

Circle No. 27




A SAMPLING OF

KEY:

Screen size (inches)

Viewable image size (inches)
Case footprint (HXWxD in inches)
Original manufacturer

Tube technology

Maximum pixel resolution
Maximum refresh rate
Maximum refresh rate at maximum resolution

Scanning frequencies
(kHz horizontal, Hz vertical)

Dot pitch (mm)
Brightness control
Contrast control
Degauss control
Front-mounted controls
On-screen controls

Controls description

Basic geometric controls

Advanced geometric controls

Tilt stand
Swivel stand

Screen glare reduction

Magnetic field correction

Microphone/speakers module

Standards compliance

Warranty

List price ($)
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ARAGAS = Antireflection, antiglare, antistatic

ADI Systems

Microscan 6G
20

20
19x19.6x22.1
ADI

Invar shadow mask/
flat square

1,600x1,200
150 Hz @ 800x600
75 Hz @ 1,600x1,200

30-95 kHz,
50-160 Hz

.28

Yes
Yes
Yes
Yes
Yes

Digital

Pin cushion,
trapezoid,
parallelogram,
rotation

Moire, convergence,
color temperature,

RGB gain

Yes
Yes

Nonglare, dark tinted

Yes

Yes

TCO '95, MPR-II

42-month limited on
parts, labor and CRT

1,299

V/H = Vertical/Horizontal

18.2x18.1x18.7
CTX

Hitachi high-contrast,
flat square

1,600x1,200
85 Hz @ 1,280x1,024
75 Hz @ 1,600x1,200

30-95 kHz,
50-160 Hz

.26

Yes
Yes
Yes
Yes
Yes

Digital

Pin cushion, trapezoid,
parallelogram, rotation

Moire, convergence,
color temperature,
RGB gain

Yes
Yes

ARAGAS multilayer
coating

No
No

TCO '95, MPR-II

3 years on parts and
labor, 2 years on CRT

999

SunExpert Magazine W

20
20x20.2x20.3
CTX

Hitachi high-contrast,
flat square

1,600x1,200
75 Hz @ 1,600x1,200
75 Hz @ 1,600x1,200

30-95 kHz,
50-160 Hz

.26

Yes

Yes

Yes

Yes

Yes

Digital

Pin cushion, trapezoid,

parallelogram, image
size, rotation

Moire, convergence,
color temperature,
RGB gain, Degauss

Yes
Yes

ARAGAS multilayer

coating

No
No

TCO ’95, MPR-II

3 years on parts and
labor, 2 years on CRT

1,499

December 1997

19.1x19.4x22.5
EIZO Nanao

Sony Trinitron/
aperture grille

1,600x1,200
160 Hz @ 640x480
87 Hz @ 1,600x1,200

30-95 kHz,
50-160 Hz

.25

Yes
Yes
Yes
Yes
Yes

4-way navigation

Pin cushion,
trapezoid,
parallelogram,
rotation

Moire, convergence,
color temperature,
RGB gain

Yes
Yes

ErgoPanel, antiglare,
antistatic

Yes
Yes

TCO '95, MPR-II,
CSA & FCC-B,
1S09241-3, Energy
Star, more

3 years on parts,
labor and CRT

1.999

— = Information not available

EIZO Nanao*
FlexScan FX-E8

21

19.7
19.1x19.4x22.5
EIZO Nanac

Invar shadow mask/
flat square

1,600x1,200
160 Hz @ 640x480
87 Hz @ 1,600x1,200

30-110 kHz,
50-160 Hz

.26

Yes
Yes
Yes
Yes
Yes

4-way navigation

Pin cushion,
trapezoid,
parallelogram,
rotation

Moire, convergence,
color temperature,
RGB gain

Yes
Yes

SuperErgoCoat
protection

Yes
Yes

TCO 95, MPR-II, CSA
& FCC-B, 1S09241-3,
Energy Star, more

3 years on parts,
labor and CRT

2,667

17.9x17.6x18.1
HP

Flat square

1,600x1,200
150 Hz @ 640x480
75 Hz @ 1,600x1,200

30-95 kHz,
75-150 Hz

.26

Yes
Yes
Yes
Yes
Yes

Push-button, rotating
thumbwheel

Pin cushion,
trapezoid,
parallelogram,
rotation

User-defined settings
with recall, color
temperature

Yes
Yes

Multilayer, antiglare
and antistatic coating

Yes
No

TCO '92, MPR-II,
Energy Star, Nutek,
CSA, more

3 years on parts and
labor (first year on-
site, second and third
year carry in)

1,074

*Company offers additional large-format monitors



Screen size (inches)

Viewable image size (inches)

Case footprint (HXWxD in inches)

Original manufacturer

Tube technology

Maximum pixel resolution

Maximum refresh rate

Maximum refresh rate at maximum resolution

Scanning frequencies
(kHz horizontal, Hz vertical)

Dot pitch (mm)

Brightness control
Contrast control
Degauss control
Front-mounted controls
On-screen controls

Controls description

Basic geometric controls

Advanced geometric controls

Tilt stand
Swivel stand

Screen glare reduction

Magnetic field correction
Microphone/speakers module

Standards compliance

Warranty

List price ($)

Large-Format Monitors

HP Ergo
Ultra VGA 1600

21

20
19.2x19.9x22.4
HP

Flat square

1,600x1,200

150 Hz @ 640x480

75 Hz @ 1,600x1,200

30-95 kHz,
75-150 Hz

25

Yes
Yes
Yes
Yes
Yes

Push-button, rotating
thumbwheel

Pin cushion,
trapezoid,
parallelogram,
rotation

User-defined settings
with recall, color
temperature

Yes
Yes

Multilayer, antiglare
and antistatic coating

Yes
No

TCO '92, MPR-II,
Energy Star, Nutek,
CSA, more

3 years on parts and
labor (first year on-
site, second and third
year carry in)

1,929

1BM
P200

19.4x18.6x19.7

Sony

Sony Trinitron/

aperture grille

1,600x1,200

85 Hz @ 1,280x1,024

75 Hz @ 1,600x1,200

30-96 kHz,
48-160 Hz

31

Yes
Yes
Yes
Yes
Yes

Push-button

Pin cushion,
trapezoid,
parallelogram,
rotation

Moire, convergence

Yes
Yes

7-layer, 1/4-wave,
antiglare coating

No
No

TCO '92, MPR-II,
1509341-3, Energy
Star, VESA DPMS,
Nutek

3 years on all

components, Advance
Exchange Program

1,499

20

19.1

18.7x18.7x19.9

Sony

Sony Trinitron/
aperture grille
1,800x1,440

85 Hz @ 1,600x1,200

70 Hz @ 1,800x1,440

30-107 kHz,
50-160 Hz

25

Yes
Yes
Yes
Yes
No

Push-button

Pin cushion,
trapezoid,
parallelogram,
rotation

Moire, convergence,
purity adjust

Yes
Yes

7-layer, 1/4-wave,
antiglare coating

No
No

TCO '92, MPR-II,
1S09341-3, Energy
Star, VESA DPMS,
Nutek

3 years on all

components, Advance
Exchange Program

1,789

liyama Vision-

Master 450
19

18

liyama

Invar shadow mask/

flat square

1,600x1,200

94 Hz @ 1,280x1,024

81 Hz @ 1,600x1,200

27-102 kHz,
50-160 Hz

.28

Yes
Yes
Yes
Yes
Yes

Push-button

Pin cushion,
trapezoid,
parallelogram,
rotation

Moire, convergence,
color temperature,
RGB gain

Yes
Yes

Antiglare coating,
etching

Yes
No

TCO '95, MPR-II,
VESA DPMS

3 years on parts,
labor and CRT

849

18

17.9x17.6x18.1
Hitachi

Invar shadow mask/
flat square
1,600x1,200

88 Hz @ 1,280x1,024

76 Hz @ 1,600x1,200

30-95 kHz,
50-160 Hz

.28

Yes
Yes
Yes
Yes
Yes

Digital, push-button

Pin cushion,
trapezoid,
parallelogram,
rotation

Moire, convergence,
color temperature,
RGB gain '

Yes
Yes

Optical coating

No
No

TCO 95, MPR-II,
1809241-3, Energy
Star, VESA DPMS

Contact vendor

1125

Intergraph®
28hd96

28

259

19.5x27.5x24.4
Panasonic

Invar shadow mask/
flat square
2,048x1,152

85 Hz @ 1,920x1,080

80 Hz @ 2,048x1,152

30-96 kHz,
50-160 Hz

.32

Yes
Yes
Yes
Yes
Yes

Digital, push-button

Pin cushion,
trapezoid,
parallelogram,
rotation

Moire, convergence,
color temperature,
RGB gain

No
No

Super ARAGAS
optical coating

No
No

TCO '95, MPR-II,
1S09241-3, Energy
Star, VESA DPMS

Contact vendor

9,995

*Company offers additional large-format monitors
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Screen size (inches)

Viewable image size (inches)

Case footprint (HXWxD in inches)

Original manufacturer

Tube technology

Maximum pixel resolution

Maximum refresh rate

Maximum refresh rate at maximum resolution

Scanning frequencies
(kHz horizontal, Hz vertical)

Dot pitch (mm)
Brightness control
Contrast control
Degauss control

Front-mounted controls
On-screen controls

Controls description

Basic geometric controls

Advanced geometric controls

Tilt stand
Swivel stand

Screen glare reduction

Magnetic field correction

Microphone/speakers module

Standards compliance

Warranty

List price (8)
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Large-Format Monitors

19

18.8

19.1x19.9x20.7

KDS

Invar shadow
mask/flat square
1,600x1,200

93 Hz @ 1,600x1,200

78 Hz @ 1,600x1,200

28-95 kHz,
50-120 Hz

.28

Yes
Yes
Yes
Yes
Yes

Push-button

Pin cushion,
trapezoid,
parallelogram,
rotation

Moire, color
temperature,
RGB gain

Yes
Yes

ARAGAS optical
coating

Yes
No

TCO '92, MPR-II,
VESA DPMS, Energy
Star, Nemko, more

3 years full warranty

899

KDS USA

VS-21

21

19.9

19.1x19.9x20.7

KDS

Invar shadow
mask/flat square
1,800x1,440

93 Hz @ 1,600x1,200

78 Hz @ 1,800x1,440

30-117 kHz,
50-160 Hz

.28

Yes
Yes
Yes
Yes
Yes

Push-button

Pin cushion,
trapezoid,
parallelogram,
rotation

Moire, color
temperature,
RGB gain

Yes
Yes

ARAGAS optical
coating

Yes
No

TCO '92, MPR-II,
VESA DPMS, Energy
Star, Nemko, more

3 years full warranty

1,395

Mitsubishi*
Diamond Pro
91TXM

21

19.7
19.3x19.7x19.2
Mitsubishi
Mitsubishi
DiamondTron/

aperture grille

1,600x1,200

75 Hz @ 1,600x1,200

75 Hz @ 1,600x1,200

30-95 kHz,
50-152 Hz

.28

Yes
Yes
Yes
Yes
Yes

Digital

Pin cushion,
trapezoid,
parallelogram,
rotation

Moire, convergence,
color temperature,
RGB gain

Yes
Yes

Optical quality, high-
contrast, antistatic,
antiglare

Yes

No

TCO '95, MPR-II,
Energy Star, DPMS,
Nutek

3 years on parts,
labor and CRT

1,649

Mitsubishi®
Diamond Pro
1010

21

19.7
19.3x19.7x19.2
Mitsubishi

Mitsubishi
DiamondTron/
aperture grille

1,800x1,440

85 Hz @ 1,600x1,200

75 Hz @ 1,800x1,440

30-115 kHz,
50-152 Hz

.26

Yes
Yes
Yes
Yes
Yes

Digital

Pin cushion,
trapezoid,
parallelogram,
rotation

Moire, digital dynamic
convergence, color
temperature, RGB
gain, corner purity

Yes
Yes

Optical quality, high-
contrast, antistatic,
antiglare

Yes

No

TCO '95, MPR-II,
Energy Star, DPMS,
Nutek

3 years on parts,
labor and CRT

1,995

MultiVideo Labs
MV2975XLV

29
27

23x26x19

Flat square, dual
focus

1,024x768

60 Hz @ 800x600

31-38 kHz,
55-100 Hz

75
Yes
Yes
Yes

Yes
No

Rotating thumbwheel

Rotation

None

No
No

Etching

Yes

MPR-1I, Energy Star

2 years on parts and

labor

1,599

NEC MultiSync
E1100

21

19.8
20.4x20.0x22.1
NEC

Dot-trio CRT

1,600x1,200

120 Hz @ 832x624

65 Hz @ 1,600x1,200

31-82 kHz,
55-120 Hz

.28

Yes
Yes
Yes
Yes
Yes

Front-bezel, digital

Tilt, align, rotation
sides in/out, sides
left/right

Moire, Accucolor
control system,
linearity, language
select, 0SM position,
OSM turnoff

Yes
Yes

OptiClear screen

surface

Yes
No

TCO '92, MPR-II,
Energy Star,
1S09241-3, more

3 years limited on
parts, labor and CRT

1,349

*Company offers additional large-format monitors
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Screen size (inches)

Viewable image size (inches)

Case footprint (HXWxD in inches)

Original manufacturer

Tube technology

Maximum pixel resolution

Maximum refresh rate

Maximum refresh rate at maximum resolution

Scanning frequencies
(kHz horizontal, Hz vertical)

Dot pitch (mm)
Brightness control
Contrast control
Degauss control

Front-mounted controls
On-screen controls

Controls description

Basic geometric controls

Advanced geometric controls

Tilt stand
Swivel stand

Screen glare reduction

Magnetic field correction
Microphone/speakers module

Standards compliance

Warranty

List price ($)

Large-Format Monitors

NEC MultiSync

P1150

21

19.6
20.4x20.0x22.1
Mitsubishi
Mitsubishi
DiamondTron
1,600x1,200

160 Hz @ 640x480

75 Hz @ 1,600x1,200

31-94 kHz,
55-160 Hz

.28

Yes
Yes
Yes
Yes
Yes

Front-bezel, digital

Tilt, align, rotation
sides in/out, sides
left/right

Moire, Accucolor
control system,
linearity, language
select, OSM position,
OSM turnoff

Yes
Yes
OptiClear screen

surface

Yes
No

TCO '92, MPR-II,
Energy Star,
1S09241-3, more

3 years limited on
parts, labor and CRT

1,349

NDP
445Xpro

21

20
19.29x20.28x21.41
NDP

Invar shadow
mask/flat square
1,800x1,440

150 Hz @ 1,024x768

80 Hz @ 1,800x1,440

121 kHz,
50-150 Hz

21

Yes
Yes
Yes
Yes
Yes

Push-button, rotating
thumbwheel

Pin cushion,
trapezoid, tilt,
orthogonality

Yes
Yes

Antiglare, multilayer,
high-conductive
Nokia coating

Yes
No

TCO '95, MPR-II,
VESA DPMS, Energy
Star, 1509241-3,
Nutek

3 years on parts and
labor, 2 years on CRT

1,599

NDP
446Xpro

17.8x18.3x18.6

NDP

Invar shadow
mask/flat square
1,600x1,280

130 Hz @ 1,024x768

80 Hz @ 1,600x1,280

107 kHz,
50-150 Hz

21

Yes
Yes
Yes
Yes
Yes

Push-button, rotating
thumbwheel

Pin cushion,
trapezoid, tilt,
orthogonality

Moire, clarity preset

Yes
Yes

Antiglare, multilayer,
high-conductive
Nokia coating

Yes
No

TCO '95, MPR-II,
VESA DPMS, Energy
Star, 1S09241-3,
Nutek

3 years on parts and
labor, 2 years on CRT

1,099

Optiquest
V95

19

18

18.1x17.7x17.7
Optiquest

Invar shadow
mask/flat square
1,600x1,200

88 Hz @ 1,280x1,024

76 Hz @ 1,600x1,200

30-95 kHz,
50-160 Hz

.26

Yes
Yes
Yes
Yes
Yes

Push-button

Pin cushion,
trapezoid,
parallelogram,
rotation, pin balance
Moire, color

temperature,
RGB gain

Yes
Yes

ARAGAS coating

No
No

TCO '92, VESA
DPMS, Energy Star

3 years on parts and
CRT, 1 year labor

945

Optiquest
V115

21

20

19.2x19.8x20
Optiquest

Invar shadow
mask/flat square
1,600x1,200

88 Hz @ 1,280x1,024

76 Hz @ 1,600x1,200

30-95 kHz,
50-160 Hz

26

Yes
Yes
Yes
Yes
Yes

Push-button
Pin cushion,
trapezoid,
parallelogram,
rotation
Moire, color

temperature,
RGB gain

Yes
Yes

ARAGAS coating

No
No

TC0'92, VESA
DPMS, Energy Star

3 years on parts and
CRT, 1 year on labor

1,349

Panasonic*
PanaSync E21

21

20

19x19.9x20.4
Panasonic

Invar shadow
mask/flat square
1,600x1,280

138 Hz @ 800x600

67 Hz @ 1,600x1,280

30-89 kHz,
50-160 Hz

25

Yes
Yes
Yes
Yes
Yes

Push-button

Pin cushion,
trapezoid,
parallelogram

Moire, convergence,
color temperature,
RGB gain

Yes
Yes

ARAGAS
(add-on filter)

Yes
No

MPR-II, VESA DPMS,
Energy Star, CSA,
more

3 years on parts and
labor, 1 year on-site
replacement

1,299

*Company offers additional large-format monitors
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Screen size (inches)

Viewable image size (inches)

Case footprint (HXWxD in inches)

Original manufacturer

Tube technology

Maximum pixel resolution

Maximum refresh rate

Maximum refresh rate at maximum resolution

Scanning frequencies
(kHz horizontal, Hz vertical)

Dot pitch (mm)

Brightness control
Contrast control
Degauss control
Front-mounted controls
On-screen controls

Controls description

Basic geometric controls

Advanced geometric controls

Tilt stand
Swivel stand

Screen glare reduction

Magnetic field correction
Microphone/speakers module

Standards compliance

Warranty

List price ($)
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Large-Format Monitors

Panasonic”

PanaSync P21
21

20

19x19.9x20.4
Panasonic

Invar shadow
mask/flat square
1,800x1,440

160 Hz @ 800x600

71 Hz @ 1,800x1,440

30-115 kHz,
50-160 Hz

.25

Yes
Yes
Yes
Yes
Yes

Push-button

Pin cushion,
trapezoid,
parallelogram

Moire, convergence,
color temperature,
RGB gain

Yes
Yes

ARAGAS
(add-on filter)

Yes
No

TCO '92, MPR-II,
VESA DPMS, Energy
Star, CSA, more

3 years parts and

labor, 1 year on-site
replacement

1,599

Philips
Brilliance 109
19

17.9

19.1x20.3x19.3
Philips

Invar shadow
mask/flat square
1,600x1,280

75 Hz @ 1,600x1,200

71 Hz @ 1,600x1,280

30-95 kHz,
50-160 Hz

.26

Yes
Yes
Yes
Yes
Yes

Digital, push-button,
rotating thumbwheel,
software controls

Pin cushion,
trapezoid,
parallelogram, tilt, V-
shift, H-shift, corner
correction, Moire

Moire, color
temperature

Yes
Yes

ARAGAS coating

Yes

Yes

TCO '95, MPR-II,
Energy Star, Nutek

3 years on parts and
labor

1,049

Philips
Brilliance 201
21

189

21.1x20.7x21.7
Philips

Invar shadow
mask/flat square
1,600x1,280

80 Hz @ 1,600x1,280

80 Hz @ 1,600x1,280

30-107 kHz,
50-170 Hz

26

Yes
Yes
Yes
Yes
Yes

Digital, push-button,
rotating thumbwheel,
software controls

Pin cushion,
trapezoid,
parallelogram,
rotation, tilt, V-shift,
H-shift, unbalanced
pin cushion

Moire, color

temperature,
geometry, RGB gain

Yes
Yes

ARAGAS coating

Yes

Yes

TCO '95, MPR-11,
Energy Star, Nutek

3 years on parts and
labor

1,799

Rovel Information
Electronics

Aperture grille/dark
tint Hitachi

1,600x1,200

85 Hz @ 1,280x1,024

75 HZ @ 1,600x1,200

30-95 kHz,
47-120 Hz

2

Yes
Yes
Yes
Yes
Yes

Push-button

Pin cushion,
trapezoid,
parallelogram,
rotation

Moire, convergence,
color temperature,
RGB gain

Yes
Yes

Nonglare, antistatic
coating

Yes
Yes

TCO '95, MPR-II,
Energy Star, DPMS,
CSA, more

3 years full warranty

799

Princeton*
EO90

18.8x18.8x18.9
Princeton

Invar shadow mask

1,600x1,200
85 Hz @ 1,280x1,024
75 Hz @ 1,600x1.200

95 kHz,
50-200 Hz

.26

Yes
Yes
Yes
Yes
Yes

Digital, push-button

Pin cushion,
trapezoid,
parallelogram,
rotation, H/V-size,
position

V/H Moire, coloright
controls, RGB gain

Yes
Yes

High-contrast, dark
tinted, Advanced
AntiReflection (AART)
coating

Yes
No

TCO '95, Energy Star,
VESA DPMS, FCC -B

3 years on parts,
labor and CRT

999

Princeton®
02901

21

20
15.8x16.1x18
Princeton

Mitsubishi
Diamontron/
aperture grille

1,600x1,200

85 Hz @ 1,600x1,200

70 Hz @ 1,600x1,200

30-107 kHz,
50-160 Hz

.28

Yes
Yes
Yes
Yes
Yes

Digital, push-button

Pin cushion, pin
cushion balance,
trapezoid,
parallelogram, tilt,
rotation

H/ convergence,

color temperature,
H/ focus, adjust,

purity

Yes
Yes

Advanced

AntiReflection (AART)
coating

Yes
No

TCO '95, MPR-II,
1809241-3, FCC-B

3 years on parts,
labor and CRT

1,999

*Company offers additional large-format monitors
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Screen size (inches)

Viewable image size (inches)
Case footprint (HxWxD in inches)
Original manufacturer

Tube technology

Maximum pixel resolution

Maximum refresh rate

Maximum refresh rate at maximum resolution

Scanning frequencies

(kHz horizontal, Hz vertical)

Dot pitch (mm)

Brightness control
Contrast control
Degauss control
Front-mounted controls
On-screen controls

Controls description

Basic geometric Controls

Advanced geometric controls

Tilt stand
Swivel stand

Screen glare reduction

Magnetic field correction
Microphone/speakers module

Standards compliance

Warranty

List price ($)

Large-Format Monitors

Samsung
SyncMaster 20

GLsi
20

18.75
19.9x19.3x20.2
Samsung

Invar shadow mask

1,600x1,200

76 Hz @ 1,280x1,024

66 Hz @ 1,600x1,200

30-82 kHz,
50-120 Hz

.28

Yes
Yes
Yes
Yes
Yes

Digital

Pin cushion,
trapezoid,
parallelogram,
rotation

Color control, hue,
saturation, signal
select

Yes
Yes

AR (Antireflective)
Ultra Clear coating
with antistatic

No
No

MPR-II, DPMS,
Energy Star, Nutek,
1S09241-3

3 years on parts,
labor and CRT

1,088

Samsung
SyncMaster
1000p

21

19.7
20x19.9x21.6
Samsung

Invar shadow mask

1,600x1,200

85 Hz @ 1,280x1,024

85 Hz @ 1,600x1,200

30-107 kHz,
50-160 Hz

.25

Yes
Yes
Yes
Yes
Yes

Digital

Pin cushion,
trapezoid,
parallelogram,
rotation

Real color control,
convergence, moire

Yes
Yes

AR (Antireflective)
Ultra Clear coating
with antistatic

Yes
No

TCO '95, MPR-Il,
DPMS, Nutek,
Energy Star

3 years on parts,
labor and CRT

1,697

SunExpert Magazine

Smile
CA2111

21

20

22.8x26x22.6

Smile

invar shadow mask/
CromaClear-EX (NEC)
1,600x1,280

75 Hz @ 1,024x768
66 Hz @ 1,600x1,280
30-82 kHz,

50-100 Hz

.28

Yes

Yes

Yes

Yes

No

Digital

Pin cushion,
trapezoid,

parallelogram,
rotation, H/V position

Convergence, color
matching

Yes
Yes

ARAGAS, tint-treated
screen

Yes
No

MPR-II, VESA DPMS,
Energy Star, CSA,
1S09241-3, more

3 years on parts,
labor and CRT

1,459

Sony*
GDM-400PS

Sony

Sony Trinitron/
aperture grille
1,600x1,200

75 Hz @ 1,600x1,200

75 Hz @ 1,600x1,200

.25-.27 variable

Yes
Yes
Yes
Yes
Yes

Push-button
Pin cushion,
trapezoid,

parallelogram,
rotation

Moire, convergence,
color temperature,
RGB gain

Yes
Yes

Antireflective panel

No

No

TCO '95, more

1 year backlight
warranty, 2 years on
parts, labor and CRT

1,199

Sony*
GDM-W900

24

225
19.8x22.9x21.6
Sony

Sony Trinitron/
aperture grille
1,920x1,200

76 Hz @ 1,920x1,200

76 Hz @ 1,920x1,200

.25-.28 variable

Yes
Yes
Yes
Yes
Yes

Push-button
Pin cushion,
trapezoid,

parallelogram,
rotation

Moire, convergence,
color temperature,
RGB gain

Yes
Yes

Anitreflective panel

Yes

No

TCO '95, MPR-II,
FCC-B, more

3 years on parts,
labor and CRT

3,999

Sun*
CMU51U

19
18

17.6x17.9x18.1

Invar shadow mask/
flat square

1,600x1,200

85 Hz @ 1,600x1,200
85 Hz @ 1,600x1,200
30-96 kHz,

10-160 Hz

.26

Yes

Yes

Yes

Yes

Yes

Digital

Pin cushion,
trapezoid,

parallelogram,
rotation

Moire, convergence,
color temperature,
RGB gain

Yes
Yes

Antiglare coating

Yes
No

TCO '95, MPR-II,
VESA DPMS,
Energy Star

13 months
full warranty

1,400

*Company offers additional large-format monitors
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Screen size (inches)

Viewable image size (inches)

Case footprint (HXWxD in inches)

Original manufacturer

Tube technology

Maximum pixel resolution

Maximum refresh rate

Maximum refresh rate at maximum resolution

Scanning frequencies
(kHz horizontal, Hz vertical)

Dot pitch (mm)

Brightness control
Contrast control
Degauss control
Front-mounted controls
On-screen controls

Controls description

Basic geometric controls

Advanced geometric controls

Tilt stand
Swivel stand

Screen glare reduction

Magnetic field correction

Microphone/speakers module

Standards compliance

Warranty

List price ($)

60

Large-Format Monitors

Sun*
GDM-20E20

20

18.3
18.5x19.2x20
Sony

Sony Trinitron/
aperture grille

1,280x1,024
76 Hz @ 1,280x1,024
76 Hz @ 1,280x1,024

30-82 kHz,
48-160 Hz

31

Yes
Yes
Yes
Yes
Yes

Digital

Pin cushion,
trapezoid,
parallelogram,
rotation

Moire, convergence,
color temperature,
RGB gain

Yos
Yes

Antiglare coating

No
No

TCO '92, MPR-11,
VESA DPMS,
Energy Star

13 months full
warranty

2,100

Sun*
GDM-90W10

22.9x19.7x21.4
Sony

Sony Trinitron/
aperture grille

1,920x1,200
76 Hz @ 1,280x800
70 Hz @ 1,920x1,200

30-96 kHz,
50-160 Hz

26-29

- Yes

Yes
Yes
Yes
Yes

Digital

Pin cushion,
trapezoid,
parallelogram,
rotation

Moire, convergence,
color temperature,
RGB gain

Yes
Yes

Antiglare coating

No
No

TCO '92, MPR-Il,
VESA DPMS,
Energy Star

13 months full
warranty

4,000

Tatung”
CM-20MVR

18.6

Tatung

Invar shadow mask

1,280x1,024

75 Hz @ 1,280x1,024

28-85 kHz,
50-160 Hz

28

Yes
Yes
Yes
Yes
Yes

Push-button

Pin cushion, rotation

Convergence, calor
temperature, RGB
gain

Yes
Yes

Dark-tinted, antiglare
coating

Yes
No

1 year return to
manufacturer

1,850

Taxan Ergo-
Vision 2040

18.4

Taxan

Conventional

1,600x1,200
80 Hz @ 1,280x1,024

107 Hz @
1,600x1,200

30-86 kHz,
50-120 Hz

28

Yes
Yes
Yes
Yes
Yes

Push-button

Pin cushion,
trapezoid,
parallelogram,
rotation

Moire, convergence,
color temperature,
RGB gain

Yes
Yes

Antiglare coating

Yes
No

TCO '95, MPR-II,
VESA DPMS,
Energy Star

Contact vendor

Contact vendor

Taxan Ergo-
Vision 2150

19.7

Mitsubishi

Mitsubishi
DiamondTron
1,600x1,200

75 Hz @ 1,600x1,200

75 Hz @ 1,600x1,200

30-95 kHz,
50-152 Hz

.28

Yes
Yes
Yes
Yes
No

Digital

Pin cushion,
trapezoid,
parallelogram,
rotation

Moire, convergence,
color temperature,
RGB gain

Yes
Yes

ARAGAS coating

Yes
No

TCO '95, MPR-Ii,
VESA DPMS,
Energy Star

1 year on-site,
3 years on parts,
labor and CRT

Contact vendor

Techmedia
Ventana 8221E

21

19.5
19.3x19.4x19.3
liyama

Invar shadow
mask/flat square

1,600x1,200
87 Hz @ 1,280x1,024

75 Hz @ 1,600x1,200

27-94 kHz,
50-160 Hz

2221

Yes
Yes
Yes
Yes
Yes

Push-button

Pin cushion,
trapezoid,
parallelogram,
rotation, raster

Moire, convergence,
color temperature,
RGB gain

Yes
Yes

Antiglare, antistatic
coating

Yes
Yes

TCO '95, MPR-II,
VESA DPMS,
Energy Star

3 years on parts,
labor and CRT

1,499

*Company offers additional large-format monitors

SunExpert Magazine B December 1997



Large-Format Monitors

ViewSonic” ViewSonic*
G790 P815

Screen size (inches) 1 o an TR

ComPANIES MENTIONED IN SURVEY

Viewable image size (inches) , 20
Case footprint (HXWxD in inches) , 7.8x18. . 19.2x19.9x20.4
Original manufacturer

Tube technology
Maximum pixel resolution
Maximum refresh rate
Maximum refresh rate at maximum resolution X 76&&@ 1,80011,,44701

Scanning frequencies (kHz) ' ’ - 30-115KkHz,
(kHz horizontal, Hz vertical) : 50-160 Hz

Dot pitch (mm)

Brightness control
Contrast control
Degauss control
Front-mounted controls
On-screen controls

Controls description

Basic geometric controls

Advanced geometric controls

Tilt stand
Swivel stand

Screen glare reduction

Magnetic field correction
Microphone/speakers module

Standards compliance
Warranty

List price ($)

*Company offers additional large-format monitors
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Jim Fox works as a
systems programmer for the
University of Washington.
He writes and maintains
distributed applications
that run on a variety of
UNIX systems—and some
non-UNIX ones. He is
also the deputy manager
for the Interoperability
Project for SHAREs
Open Systems Group.
Email: fox@cac.
washington.edu.

A wizard’ apprentice

AA super user
AAA wizard

® Your October article, “Virtual
® Windows” Page 75, mentioned
two ways to customize the rc file used by
the fvwm2 window manager when it starts.
One was cpp and the other was M4. 1
thought cpp might be easier because I know
how to program C, but I haven’t been able
to figure it out. Whenever I try to use the
cpp preprocessor option, I get all sorts of
errors. What am I doing wrong? Would 1
be better off going right to M4? A
Beverly Rhodes
City University

@ Preprocessing is a common way to

@ add flexibility to a program’s config-
uration data. It also lets you set up a common
look and feel to your configuration files—even
for disparate programs. Often, a program will
invoke a preprocessor for you; fvwm2, the C
compiler and xrdb do this. Other times, you
might have to run the preprocessor as a com-
pletely separate step.

Learning to use a preprocessor will be
well worth the effort. We'll consider cpp
this month and M4 next month. First,
you've got to get into the right frame of
mind for cpp—you're programming a differ-
ent language now. Those old fvwm2 com-

SunExpert Magazine M December 1997

The

Preprocessing

Payott

ments just won't do anymore.

Remember, cpp is expecting C code.
Enclose your comments in /* and */, just
as you would in a C program. Then, use the
normal # style directives that you would also
use in a C program. The most common and
useful are the following:

® #include filename

Includes the named file, interpreting any
commands it finds in the file. This allows
you to break up a large . fvwm2rc file into
smaller, more manageable pieces, and allows
you to easily share parts of your file with
other users.

® #define name value

Defines a new macro, name, giving it the
value indicated.

® #if expression
true code
#elif expression
else true code
#else
false code
#endif




Backup 64 GB An Hour To The
Strongest Tape Ever Made

Plug Compatible Let's face it, your backup is only as good as your tape. And all the performance

With in the world won't get your data back if your tape is weak or dirty. Fortunately,
Al there's no need to compromise. The CY-8000 is the safest, the most g
Alpha Micro reliable, and the fastest 8mm tape drive on the market. . o =
Al ' . g
Am:,::,, The CY-8000 uses Advanced Metal Evaporated media, a e
AApo_uo 100% cobalt, 2-layer tape that features a diamond-like coating for o e
rix
AT&T exceptional durability. And it's the only 8mm drive with a built-in head cleaner
B‘;:ff to keep the tape path free of contaminants, further ensuring data integrity and
goncurrent virtually eliminating the time and expense associated with cleaning kits.
onvergent
Datav;e?,,,,. ; In addition to superior design, the CY-8000 offers unbeatable performance. Able
Digital to store 25 GB at 3 MBS, uncompressed, you can achieve up to 125 GB at 9 MBS
Gould/Encore
Harris with optional data compression. With 257% more capacity and 500%
H°":‘,',w°" greater speed” than industry standard 8mm drives, the CY-8000 can

IBM PC/Compatible

backup faster to fewer tapes.
IBM Midrange/Mainframe

IcL For maximum flexibility, our exclusive Advanced SCSI
:G'ZZ'.?J?,Z:I Processor option provides five recording modes — striping, | ==t
McDonnell Douglas mirroring, cascade, independent, and offline copy/verify. So you can
Motorol . : . ;
‘;,Z:’ : easily make duplicate tapes for off-site storage or data exchange, build fault i
::f“ tolerance, or simply maximize performance to accomplish bigger backups in
Pertec less time. With the Advanced SCSI Processor, you've got a complete data
Bl storage management tool. S
Sequeas Available in a single or multi-drive desktop, rack mount, or library 700
Silicon Graphics . ) .
Stratus configuration, the CY-8000 is scalable to 15.75 terabytes. If you need to ' :
Sun | " 1 : tape .’!/7771‘!‘)”
Toxes nainiii ensure the safety of your company's critical data, don't trust anything less.
Unisys
Ultimate
Wang * Uncompressed; CY-8000 performance advantages (757) 833 9000 ext.126

Windows NT are even more impressive with data compression. Y N E T | C S

111 Cybernetics Way e Yorktown, VA 23693 e Fax (757) 833-9300
Circle No. 28




Figure 1. Useful Definitions Passed from
fvwma2 to the cpp Preprocessor

WIDTH Width of the screen in pixels

HEIGHT Height of the screen in pixels
BITS_PER_RGB  Measures the number of colors available
COLOR “Yes” or “No”

USER Username

The i f clause is self-explanatory. If the expression is true, the
true code is copied to output; otherwise, the else if code
or false code are copied. Expression can be any normal
C-style expression, mixing numbers and defined symbols. In

addition, you can use the phrase defined (name), which is true
if the name is defined. There can be zero or many #elif claus-

es and zero or one #else clause.

e #ifdef name

Same as #if defined (name).

® #ifndef name

Same as #if !defined (name).

ALPHANUMERIC
PAGING EOR UNIX

MESSAGES ANYTIME ANYWHERE

Email forwarded to pager automatically
Pages can be generated from scripts, and
network monitoring programs

GUI and command line interface

Works with any paging service

Automatic email confirmation, history logs
and error reporting

Client-server technology

Works with digital and alphanumeric pagers

Personal Productivity Tools
for the Unix Desktop

14141 Miranda Rd

Los Altos Hills, CA 94022
Email: sales@ppt.com
Tel: (415) 917-7000

Fax: (415) 917-7010
http://www.ppt.com

For more information, consult almost any C programming
reference. My personal favorite is 7he C Programming Language,
2nd Edition, Brian Kernighan and Dennis Ritchie, Prentice
Hall, ISBN 0-13-110362-8. Make sure you get the second
edition: There were many additions to the C language, and
the cpp preprocessor, after the first edition was published.

Using cpp with fvwm
Now we're ready to write a custom, cpp-style fvwm2zrc file.

Remember that comments in the original file, . fvwm2rc, are

enclosed with /* and */ instead of being prefaced with #.

The comments won't be passed on to £vwm2, but that's OK.
When fvwm2 runs the cpp preprocessor, it defines several

names which you can use in your file. The most useful of these

are shown in Figure 1. See the

FvwmCpp man page for the rest.
Here is a common use for

the cpp preprocessor. Suppose

you work at various locations

where there are different-

size X terminals; maybe a

large-screen terminal at

your office and a smaller

one at home. You might

want to use different fonts,

depending on the screen

Minimize the Risk,
Rent or Lease a SPARC™ System.

Get Pre-Approved

Lease Line of Credit!

_Rave Financial Services, Inc.

& THE W,

o7 ¢ Fax: (810) 939-7431 » E-Mail: rent@rave.com MEMBER
@ http:/lwww.rave.net ELA
T —
= 1-800-500-7283

SPARC® isa registered trademark of SPARC International, Inc. Products bearing

SPARC trademarks are based upon an architecture developed by Sun Microsystems, Inc.

Circle No. 29

Circle No. 30
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size. You could make some definitions related to screen size at
the start of your rc file. Notice that these examples follow the
usual convention that all capitals represent defined names:

/* Define screen sizes */

#define BIG_SCREEN WIDTH>=1500
#define MID_SCREEN WIDTH>=1100
#define SML_SCREEN WIDTH<=1100

Later in the file you can make use of those definitions:

/* Choose larger window manager fonts
for larger screens. */

#1if BIG_SCREEN /* large screen */

WindowFont 7x13

IconFont 7x13

#else if MID_SCREEN /* medium screen */
WindowFont 6x10

IconFont 6x10

#else /* small screen */

WindowFont 5x8

IconFont 5x8

#endif

Then, start fvwm2 with the cpp option:
fvwm2 -cmd "FvwmCpp rc_file"

Some documentation tells you to use the - £ option for this
command, but that won't work—you have to use -cmd, enclose
the argument in quotes and specify the rc file.

The cpp preprocessor is a surprisingly useful tool. You
might find other uses. I'll work on any text file; just pipe the

file through it like this:
cat source | cpp > output

Despite the obvious utility, don’t go converting all your files to
cpp code just yet. Next month, we'll look at the other fvwm2
preprocessor, M4, a more powerful macro processor that just
might make you decide never to use cpp again.

® One of the most convenient features of fvwm is
® the window list module. It’s similar to twm’s icon
© i 5 .
manager and allows for a lot of “icons” in a small area of

WebServer OnLine Magazine

H the screen. The problem is, it’s
Figure 2. The i p y

unsorted. The window names

Sorted_ fvwm just appear in random order. I

Icon List have 20 to 30 windows in that

list. I need to have them sorted.
Jim Fox
University of Washington

A. Well, I don’t expect
@ software authors to

think of everything, and it’s
especially awkward to complain
about programs I get for free.
Still, ic’s hard to forgive actual
regression from one generation
to the next. twm sorts that icon
list; £vwm ought to also—it’s
easy enough.

Let’s take the attitude that
if we want something done
right we have to do it ourselves.

And we can do it ourselves
because fvwm2 is free software
for which we get source code, and how hard can it be to sort
a little list anyway? Actually, no sorting will be necessary.
Because windows are added to the window list one at at time,
all we need to do is insert them at the proper point-instead
of at the end. Look at the patches (see the Web address at the
end of the column) to see how this was done.

And, as long as we're hacking away, let’s fix something
else. In the window list, iconified windows show up in
parentheses. They also show up in a different color. Let’s
make the parentheses optional, so we can just use color
and have a nice tidy list. We'll define a new . fvwm2rc file
command to specify no parentheses. It might look like this
(suppose we're using that cpp preprocessor from the last
question):

#1f defined (COLOR)
*FvwmWinListNoIconParens
#endif

Our resulting list is shown in Figure 2. It looks good enough.
And just in time to make a holiday present. Get your copy
from http://weber.u.washington.edu/~fox/

fvwm2 /. There, you'll find patches to the source, along with
precompiled binaries for AIX and Linux. Happy holidays. =e

The latest information to help Web professionals manage and optimize their site is just a click away.
NO PASSWORD REQUIRED

hitp://webserver.cpg.com
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Datagrams

by John S. Quarterman

omeone remarked: “I just saw an ad
in the LA Times yesterday for BBN,
whose name I don’t know, ...”

I suppose it’s not surprising that even
knowledgeable Internet users (or reporters, in
this particular case) dont know much about
the origins of the Internet. When BBN, for
Bolt Beranek and Newman Inc., was big in
the Internet there were only tens of thou-
sands of Internet users, not tens of millions
like today. Only about one in a thousand of
today’s Internet users was on any network
back then. Fewer, considering that many
people have retired in the intervening 20
years. (For more on network growth, see
http://www.mids.org/growth/
internet/index.html and for user
growth, see the MIDS Interner Market Report
http://www.mids.org/market/.)

But I do have to admit being surprised
that someone has never even heard of BBN.
I'll get to that in a moment. First, about a
million words of network history.

For those who aren’t familiar with the
early history of the ARPANET and the
Internet, there are at least three books:

® The Matrix, by John S. Quarterman,
Digital Press, 1990, 746 pages, ISBN 1-555-
58033-5 — The Matrix covers approximately
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Innovation

at BBN

every network and conferencing system
(ARPANET, JANET, CYCLADES, Inter-
net, USENET, CSNET, BITNET, EARN,
EIES, CompuServe and so on) worldwide
through 1989.

* Casting the Net, by Peter Salus, Addi-
son-Wesley, 1995, 300 pages, ISBN 0-201-
87674-4 — Casting the Net concentrates on
the development of the protocols and spec-
ifications that make the ARPANET and
the Internet possible.

» Where Wizards Stay Up Late, by Katie
Hafner and Matthew Lyon, 304 pages,
Simon & Schuster, 1996, ISBN 0-684-
81201-0 — Hafner and Lyon’s book concen-
trates on personalities and politics, and the
carliest ARPANET prehistory and history.

All three mention BBN prominently.
Read any one of them and you'll see why.

In brief, BBN was the prime contractor for
the ARPANET, and it developed numerous
key networking technologies, ranging from
the first geographically distributed packet-
switching nodes and the Interface Message
Processors (IMPs) to the @ sign (see below).

In addition to the ARPANET, BBN
helped to develop CSNET, NEARNET and
BBN Planet. BBN ran the ARPANET Net-
work Operations Center (NOC) and was a



key organization in the early Network
Working Group, which was the prede-
cessor to the Internet Engineering Task
Force (http://www.ietf.org).
BBN cultivated a unique corporate
culture that encouraged creative thought
and innovation. If bigger organizations
said it couldn’t be done, BBN often
ended up doing it. It employed more
Ph.D.s than the average college, and it
used paid staff instead of graduate stu-
dents. Of course, many of them were
also graduate students because BBN
encouraged further study. For that mat-
ter, the company probably graduated
more people who moved on to other
organizations than did the average col-
lege. Ex-BBNers tend to stick together,
having their own mailing list and other-
wise communicating with each other.
(In case you're wondering, yes, I used

to work there, 1977-1980.)

The Origins of
Computer Networks

If BBN had been able to capitalize
on its inventions, it would be huge
today. For only one example, BBN
invented the modem. Yes, the modem.
Unfortunately, packaging and market-
ing were never its strong points. Much
of its funding came from government
grants, which often precluded selling
the immediate results of the research
so supported.

There are some who argue that
BBN’s glory days preceded the
ARPANET. The company began in
1948, when its founders developed
the acoustics for the United Nations
building. For 30 years of BBN science
and technology, see http: //www.
InternationalOnline.com/
san/bbn/BBN.htm.

The name BBN now lives only in
memory, history books and advertise-
ments because BBN was recently
bought by GTE Corp.

Let’s examine a specific BBN innova-
tion in more detail: a network solution
we all use every day. BBN sent the first
electronic mail message that traveled
across a computer network and, in the
process, invented the @ sign syntax. To
be more specific, Ray Tomlinson sent
the first networked mail message in
1970, in collaboration with others at

Datagrams

BBN and elsewhere.

This was never a secret, but nobody
had taken much interest in it as a sig-
nificant phenomenon, and few people
remembered who did it, until I spent
several months following leads to get to
whom I probably should have just
asked in the first place: Ray. Peter Salus
followed up with interviews and pub-
lished a write-up in Matrix News 502
(February 1995) “Mail: The applica-
tion that hadnt been thought of ” and
in his book, Casting the Net.

Networked
electronic mail may |
seem an obvious
application for the
first geographically
distributed packet-
switching network,
it wasn't even part |
of the original plans |
for the ARPANET.

Please note that this was not the first
electronic mail message. Electronic mail
had existed since around 1965 on the
Compatible Time Sharing System
(CTSS) that had been developed by Fer-
nando Corbato. It had probably been
reinvented on almost every time-sharing
system since then. But BBN and Ray
Tomlinson were the first to send elec-
tronic mail between two computers
across a network.

Although, in hindsight, networked
electronic mail may seem an obvious
application for the first geographically
distributed packet-switching network,
it wasn’t even part of the original plans
for the ARPANET. It was a hack. A
convenience. A tirhesaving device, to
avoid carrying tapes around or talking
on the telephone. Soon, it was an in-
dispensable tool. This is the way many
network applications have developed.
Other examples include anonymous
FTP, archie, Gopher and WWW. But
electronic mail was the first such exam-
ple, the ur-example, the archetype of all
the others.
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The @ sign was very important for
the development of computer networks.
I don’t mean the specific character @,
although that character is a particularly
appropriate choice, having the appropri-
ate meaning already built in. But I want
to concentrate on the syntax and the
semantics of the use of the @ sign. One
reason my first book was called 7he
Matrix was that in the middle of it is
a matrix, a two-dimensional table, of

methods for sending mail among net-
works with different addressing syntax-

es. These included UUCPs a!blc!d,
CompuServe’s 1234 .56789 and Fido-
Net’s 1:151/299. 0, as well as mixed
syntaxes such as a! $c@d. Most of those
syntaxes are now dead or clearly mori-
bund. Even CompuServe has recently
been sold, and the current leader in out-
fits most like old-style conferencing sys-
tems, America Online, now permits
symbolic username@aol . com syntax.
The Internet DNS local_parte
domain_part syntax, which is merely
an elaboration of Ray’s ARPANET for-
mat of user@host, has won.

The beauty of 1ocal_parte@
domain_part is threefold. It is simple
and often mnemonic. This is important,
if people are to remember addresses and
if they are to fit into common business
conventions such as business cards.
couldn’t even remember FidoNet syntax;
I had to look it up for this article. Any-
body can remember user@bbn . com.

In addition, local_parte@
domain_part is complex enough to
facilitate internetworking. The syntax-
es used on conferencing systems such
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as CompuServe, Prodigy and EIES
were not. Connecting such a system

to a network required shochorning its
local addresses into a network mail
address syntax. The @ sign syntax rec-
ognized from the beginning that the
networked world would be diverse, and
at least one level of visible hierarchy
would be necessary to handle that
diversity. Each host might be a uni-
verse unto itself (as conferencing sys-
tems tried to be), but a host that wants
to talk to other hosts must recognize
some sort of external address for other
hosts together with a way to specify
local users on other hosts. That is
exactly what user@host does.

Less obviously, but equally impor-
tantly, local_part@domain_part
leaves network routing to lower layers.
Both UUCP and FidoNet spelled out
routing in their visible electronic mail
addresses. This was partly because
neither of those networks had many

applications other than electronic mail.

They had USENET news and Echo-

Circle No. 31
68

Datagrams

mail, but that was about it. The
ARPANET and the Internet always did
have several other applications, starting
with FTP (file transfer) and Telnet
(remote login). Those applications
needed a host (or later a domain)
address to connect to a remote host,
but might not need a username or
local_part at all. The utility of net-
work routing common to numerous
applications was more obvious on the
ARPANET and the Internet.

Of course, UUCP and USENET
were popular as a poor man’s
ARPANET for those who couldn’t get
access to the ARPANET, which at the
time required government approval.
FidoNet was invented as a poor man’s
USENET for MS-DOS users. The
inventors of these later networks knew
electronic mail as the most popular
ARPANET application.

If Nobel prizes were given for inter-
networking, I would nominate Ray
Tomlinson for one. Vint Cerf and Van
Jacobson would be other obvious can-

didates. Why isn't there an internet-
working Nobel Prize, by the way? I
think it is easy to argue that internet-
working is changing the world, from
academic to business to personal, in at
least as many and profound ways as, for
example, economics. There is at least as
much academic rigor in internetwork-
ing as in, for example, economics. Elec-
tronic mail may have originated as a
hack, but so did plenty of physics or
medicine Nobel innovations.

Plenty of people in the computing
industry have enough money to endow
such a prize—for example, Michael Dell,
Andy Grove, Rick Adams, Bill Joy, Steve
Jobs, among others. I suppose one prob-
lem might be that some of the very peo-
ple who could endow such a prize would
be candidates for it. Another might be
that many of the richest people in com-
puting got their money from PCs, and
don’t really appreciate networking as
more important than individual comput-
ers. Maybe George Soros could endow it.

Its a thought. =o
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AlXtensions

his month, I thought I would step

back from technology’s bleeding

edge and talk about some of the
basics of the AIX operating system—specifi-
cally, AIX process architecture and manage-
ment. My daughter, just beginning her foray
into the world of computer science, reminds
me that there are always new programmers
and administrators out there looking for a
hand up from us old-timers. Even those of
us who have waged and won OS battles with
one flavor of UNIX can always use a hint or
two when it comes to another. With this in
mind, what follows is a top-level description
of AIX process architecture. You won't find a
detailed description of threads, mutexes or
multiprocessor scheduling; T'll tackle those
topics another time. What you will find is
enough information to understand and man-
age the process space from the command
line. Basically, it’s meat-and-potatoes AIX
process administration.

Process Basics

A process comprises an executing pro-
gram and its associated resources. Processes
are created in the system address space by
invoking the fork () and exec () system
calls. A parent process creates a new child
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process by invoking fork (). The kernel
reserves a vacant Process Identifier (PID)
for the child and copies the attribute data
associated with the parent into the child’s
process structures. The child is essentially
a clone of the parent until either the child,
the parent or a privileged authority modi-
fies the child’s attributes via a system call.
The most common method of altering a
child process is by invoking a new program
image using the exec () call.

The PID is a pointer into the kernel
process table. Process table entries point to
per-process kernel data structures that repre-
sent process attributes and resources. These
structures are represented in the /usr/
include/sys/proc.h header file. Some
process attributes are listed in Table 1.

Active process attributes can be interro-
gated from the command line using the ps
command or by using SMIT (System Man-
agement Interface Tool). AIX supports two
flavors of ps, SYSV and BSD. SYSV is used
when the command-line arguments are pre-

ceded by a hyphen; otherwise, BSD is used.
ps -elk SYSV process display format

psS auxw BSD process display format
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When displaying the active process table, you may notice

a set of processes listed as kproc under the command col-
umn. These are a special set of kernel processes that collect
accounting data for system overhead. One kproc process in
particular usually displays a very high CPU utilization. No
need to panic; this process collects system wait and idle time
and represents it in the ps CPU fields (see Figure 1).

Along with the PID, each process records its Process Par-
ent Identifier (PPID) and its group affiliation as the Process
Group Identifier (PGID). Process groups are collections of
one or more processes. The group leader has a PGID equal
to its PID. Each group member has a PGID that matches
the leader. Unless reset by a setpgrp () call, a process
inherits the PGID of its parent.

Process groups provide a mechanism for signaling all
processes within the group using the PGID. This eliminates
the need to know each member’s PID. The PID, PPID and
PGID are the primary handles used by systems administrators
to control process behavior. There’s a nice public domain tool
called pstree that will graphically map process relationships
on the screen. It’s available from aixpdslib.seas.ucla.
edu via WWW or FTP.

Other basic handles that may be used to control process
behavior include the owning user identifier (UID), group
identifier (GID) and controlling terminal (TTY). UID and
GID associations are mapped to accounts and groups listed
in the /etc/passwd and /etc/group files. The process
UID or GID represents two mappings designated as “real”
and “effective”: The real UID and GID identify the process
owner; the effective UID and GID identify the privileges
available to the process. The real and effective mappings
don’t have to be the same. The TTY identifies the default

Figure 1. Process ps Output
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Table 1. Process Attributes

Process |dentifier

Process Group ldentifier

Process Parent Identifier

Process Owner

Real/Effective User and Group ldentifiers
_ Priority |
. ‘%Gcm:otimg Termma#

device for standard input, output and error channels, and
for sending signals.

In AIX Version 4, the process structure is further broken
down into a set of execution structures called “threads.”
Threads provide the means for overlapping, multiplexing
and parallelizing operations within a process. Threads are
peer entities within the process and share global resources
like the process address space. As such, they can usually be
controlled via signals at the process level. This is not always
true, however, because threads may be scheduled and execut-
ed independently on different processors in a multiprocess
or environment.

I'm not going to say more about threads in this column.
My intent here is to offer a description of basic AIX process
architecture. Nevertheless, it is important to remember that
AIX processes comprise thread structures. A full discussion of
process threads, locks and signals must wait for another time.

ADDR sz WCHAN TTY TIME CMD
808 4 - 0:00 swapper
505 212 - 0:01 init
909 0 = 7:30 kproc
606 8 - 0:00 kproc
clc 40 x - 0:00 kproc
1£5F 8 : - 0:00  Eproc
1736 64 1iyiiss o 0:00 syngd
1343 8  19dbaad - 0:00 kproc
‘ 0:00 dtsession
. 0:00
1959b60 0
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Process Priorities

AIX uses a priority-based set of run queues to allocate
CPU resources among the set of active processes as shown in
Figure 1. Priority values range from 0 to 127, each of which is
represented by a run queue. Low numbered queues are sched-
uled more often than high numbered queues. Processes with-
in a run-queue level are scheduled in a round-robin fashion.
Each process’ queue priority is calculated from the sum of its
short-term CPU usage, its nice value and the minimum user
process level. The priority value increases for processes that
execute frequently and decreases for those that are waiting for
execution. Processes with a priority value exceeding 120 will
execute only when no other process in the system requires
CPU resources. Process short-term CPU usage, priority and
nice value are displayed in the PRI, C and NI fields using the
SYSV ps -1 option.

The nice value is an integer that represents coarse priori-
ties between processes. AIX supports both the BSD nice val-
ue range of -20 to 20 and the SYSV range of 0 to 39. The
larger the number, the lower the scheduling priority. The
two value ranges are mapped such that BSD -20 corresponds
to SYSV 0 for highest priority, and BSD 20 to SYSV 39 for
lowest priority.

New processes inherit the nice value of their parents. The
nice value may be altered dynamically during the process
lifetime. The owning UID for a process can lower a process’
nice value. Only the superuser can improve nice priority.
The nice value can be set from the command line using the
nice command (think of the nice and renice commands
as throttles for controlling process CPU utilization):

nice -n <value> <command>

Process owners and the superuser can modify existing process
nice values by using the renice command:

renice <value> -p <PID>

Before you lower the hammer, however, be aware that the BSD
%CPU field represents the percentage of CPU resources that a
process has used in its lifetime. You may see short-lived process-
es shoot up to very high %CPU numbers. A better gauge for
identifying CPU crunchers or runaway processes is the TIME
column.

The scheduler parcels out CPU time slices at a frequency
that makes it appear as if all processes are executing at the
same time. In fact, they are being scheduled one at a time,
except in the case of multiprocessor systems. When a process
isn’t executing on the CPU, it may be waiting on a resource
or lock, sleeping on an event, suspended or moving through
some dispatch or scheduler state. The process state is main-
tained as part of the proc structure information. The
process state is displayed by ps in the STAT column when
cither the BSD 1 or SYSV -1 flag is used. For processes that
are flagged W (for waiting), the WCHAN column identifies
the address of the event being waited on. Refer to Table 2 for
a list of process state tags displayed by the ps command.

Table 2. Process State Tags

Active
Nonexistent

Sleeping

Waiting

Running

Intermediate

Canceled

Stopped

Available kernel process
Growing ‘

el e i

Controlling Processes

We've already talked about lowering a process’ priority
using the nice and renice commands. What do you do
when process management requires a heavier hand? You use
kill! The ki1l command sounds much more ominous than
it is. What ki11 does is send a specified signal to a process.
The signal does not necessarily cause process termination.
Note that ki11 is a built-in command for some shells, for
example, csh. Be aware that the behavior of the shell version
of kill and /usr/bin/kill may be quite different.
kill [-Signal] [PID PID PID ...]
If you want to send a signal to all your processes except the
sending process, use the killall command:

killall [-signall

To display the set of supported signals, use the -1 argument
to kill:

kill -1

AIX signals are based on the SYSV implementation. How-
ever, some BSD signals are mapped to their SYSV counter-
parts and BSD signal system calls are available. When writ-
ing or porting programs that use BSD signals and calls, note
that signals are not automatically reset after being caught.
They must be specifically reset to the required behavior in
the signal handler routine.

Rules of Thumb

It seems to be a common practice to use the KILL (9) signal
to terminate a process. I reccommend that you do this only as a
last resort after first trying HUP (1) and ABRT (6). The latter
two signals allow a process to terminate gracefully. In the case
of ABRT, a core file is produced that may be used for debugging.
The KILL signal basically attempts to yank the process out of
the process table without permitting any cleanup activity.

kill -1 <PID>  Firsttry HUP.

kill -6 <PID> Thentry ABRT.

kill -9 <PID> Use KILL if all else fails.
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Occasionally, a user may try out some ingenious bit of C code
that contains a statement along the lines of:

while(1l) fork();

I’'m not insinuating that this is done on purpose, but it can be
a pain in the neck to stop. New processes are created as fast as
you can kill them. One little trick you can try is to kill them by
PGID. Use the formatted output, -F, option with SYSV ps to
display the PGID. Then, send a signal to the negative PGID:

ps -el -F pgid, runame=<procname>
kill -6 -<pgid>

Scheduling Processes

One way of controlling overall consumption of resources
is to schedule execution off shift. The UNIX cron utility
provides a basic means for scheduling jobs to be run at a par-
ticular time of the day or on a periodic basis. cron can be
used to take care of regular system housecleaning tasks such
as synchronizing disk writes, cleaning out /tmp and running
accounting programs. Such periodic tasks may be tailored
using crontabs. A crontab is a list of commands and
scripts with designated run times that will be invoked by
cron under the effective UID of the owner. cron reports
any errors or output information to the owning user after
the commands are executed. cron logs errors to a log file,
/var/adm/cron/log, and if AIX auditing is enabled,
produces audit records.

To create a crontab, use your favorite editor and create a
table with the following fields:
minutes hours day month  weekday command
Each of the time-associated fields may be represented as a
comma-separated list. An asterisk (*) may be used to represent
all possible times. For example, if I wanted to display uptime
statistics every 30 minutes on the system console, I would add
the following line to my crontab file:
0,30 * * * * /bin/uptime > /dev/console
Once you have your crontab file tailored to your liking,
hand it off to cron by invoking the crontab command:

crontab <YourCrontabFile>

The systems administrator can enforce access controls on
who may use cron services by listing usernames, one per line,
in the /usr/adm/cron/{cron.allow, cron. deny} files.
cron checks these files” authorization before invoking a user’s
crontab file. The default is to allow access to all users.

Suppose you want to run a job off hours but don’t want to
create a crontab entry for it. It may be a one-time-only run.
You can do this using the at and batch commands. Note that
batch is just a script that invokes at. Execute at jobs by speci-

fying the time and the input stream of commands on the com-
mand line. The job stream is copied to the /var/spool/
cron/atjobs directory, cron then executes the job stream
at the specified time. As with cron, authorization is controlled
by listing usernames in the /usr/adm/cron/{at.allow,
at.deny} files. The default is to allow access to all users.

at <time> input <Ctrl-D> Start a job at time.

at -r jobnumber Remove a job.

atg <username> List scheduled jobs.
More Information

I hope I've presented enough background information to
assist you in managing processes in AIX. If you're interested in
more detail, then I would recommend you take a look at a text
dedicated to AIX systems administration. It just so happens I
have a new book on AIX Version 4 systems administration,
appropriately titled AZX Version 4: System and Administration
Guide, published by McGraw-Hill, ISBN 0-07-036688-8.
Pick one up for all your friends and relatives. I'm shameless.
There are a number of other good AIX texts out there. You'll
find a list of AIX references in the AIX FAQ distributed in the
comp.unix.aix newsgroup. Use your favorite Web search
tool to track down a copy on the Web. o
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Softway Systems Inc. in
Boulder, CO, working on
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and being a thorn in the side
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Jeffrey S. Haemer
(jshe@usenix.org) works
at QMS Inc. in Boulder,
CO, building laser printer
firmware. Before he worked
Jor QMS, he operated his
own consulting firm, and
did a lot of 0t§er things, like
everyone else in the software
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Note: The software from

this column is available at
http://alumni.caltech.
edu/~copeland/work.html.

ou're all familiar with the di £ £ utili-

ty. It’s one of the more powerful tools

we have for keeping track of what's
changed in a text file. Over this past summer
and fall, we have been working on a series of
documents in different stages of completion,
with different revisions, and we've realized
that there’s a misfeature in the operation of

$ cat lao

dif£: If we are trying to compare formatted
versions of a document rather than the docu-
ment source, diff gives us thousands of
lines of spurious differences.

To steal a short example from the Free
Software Foundation’s GNU di ff docu-
mentation, consider two files, 1ao and tzu,
with slightly different formatting:

The Way that can be told of is not the eternal Way;
The name that can be named is not the eternal name.
The Nameless is the origin of Heaven and Earth;
The Named is the mother of all things.

Therefore let there always be non-being,

so we may see their subtlety,
And let there always be being,
so we may see their outcome.
The two are the same,

But after they are produced,
they have different names.

$ cat tzu

The Nameless is the origin of Heaven and Earth;
The named is the mother of all things.

Therefore let there always be non-being,

And let there always be being,
The two are the same,
But after they are produced,

so we may see their subtlety,

so we may see their outcome.

they have different names.

They both may be called deep and profound.
Deeper and more profound, The door of all subtleties!
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Even though the text beginning with Therefore... is identi-
cal in both files, the remainder of the file is reported by dif £
as different because the formatting is different. Not even the
useful -b or -w flags, which are used to ignore white space,
can help us. What's worse, if we only have Microsoft Corp.
Word files, we normally extract the text with a line like:

strings foo.doc | fmt -75 >foo.txt

This gives us a reasonable ASCII file to peruse, so we don’t
have to rely on the Microsoft tool. Unfortunately, this is the
equivalent of a formatted document, so were back to square
one and unable to compare the old text with a new version.
(OK, we'll concede that if we were willing to use one of the
what-you-see-is-what-you-get word processors, we could use
its “redlining” feature to mark the differences for us.)

We could delve into the source code of diff and add a new
flag, or we could retreat to the original papers on diff and
write something from scratch. (The papers are: “An O(ND)
Difference Algorithm and its Variations,” by Eugene W. Myers,
Algorithmica , Vol. 1 (1986), pp. 251-266; and “A File Compar-
ison Program,” by Webb Miller and Eugene W. Myers, Sof-
ware—Practice and Experience, Vol. 15 (1985), pp. 1025-1040.)
Alternatively, we could graft a filter onto the input or output
of diff to remove the spurious text differences.

We considered each of these approaches. Writing a new
program from scratch struck us as the most interesting,
though doing all the work inside the di £ £ source code is
probably more practical because it wouldn’t necessitate rewrit-
ing the code for traversing the difference tree. However, in the
interest of getting something to work in the short term, we
opted for the third approach and built a shell script to achieve
our desired output.

Why do it this way? It’s a time-honored prototyping tech-
nique for UNIX tools. Remember that the original version of
spell was a half-dozen-line shell script. Exercise for the read-
er: Given the prototype we're providing, either write a new
program or modify the GNU di££ source to do the function
we are creating here.

A Shell Script

We need a way to compare the running text without having
the line breaks get in the way. We can do this by breaking each
line from each file into individual words, using a command
like fmt -1 2 foo.txt >foo.words, and then compar-
ing the two files of words against each other. Thus, our first cut
at a script called redline might be something like:

#! /bin/sh

fmt -1 2 $1 >/tmp/S$Sa
fmt -1 2 $2 >/tmp/$$h
diff -b /tmp/$S$a /tmp/S$Sb

We're deliberately not doing error checking or cleanup
yet—we're just trying to prove the concept—we’ll get to a prop-
erly constructed shell script shortly. Also, you might have to
modify those command lines. If your system is based on Free

BSD, for example, the fmt command line would be fmt 2
$1. This gives us output that begins:

2,24d1

< wWay
< that
< can
< be

< told
< of

< is

< not
< the
< eternal
< Way;
< The
< name
< that

That output is not of much use: It presents us with a differ-
ence output consisting of one word per line, which, while
correct, is difficult to read. Further, we still don’t have context
for the differences because they appear in a vacuum.

We can improve the situation by generating a side-by-side
difference of the word lists, like this:

#! /bin/sh

fmt -1 2 $1 >/tmp/$Sa

fmt -1 2 $2 >/tmp/$Sb

diff -y -b /tmp/$$a /tmp/$Sb

Which gives us a full context, beginning like so:

The The
Way
that
can

be

told

of

is

not

the
eternal
Way;
The
name
that
can

be
named
is

AANANANANANAANANNANANANAANANNAANANANNANNA

not

Note: If you're not using the GNU di £ £, then you may need
to use the sdi ff command.
We have the full context again, but it’s still painful to read.
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Unfortunately, we can't do something as simple as pipe the text
back through fmt, because the difference markers will be fold-
ed into the formatted text, which will make it even harder to
read and make the differences even more difficult to spot. We
really want to be able to postprocess the output of dif £ in
some way to make the output easier to read.

Also, notice that we've had to use the -b flag to diff to pre-
vent spurious differences caused by the differing number of
blanks at the beginning of lines. We should probably remove all
the blanks at the beginning of lines to prevent this. However,
this means that we need to add a blank line between indented
paragraphs too. With that in mind, and postulating a postpro-
cessing filter named reddif £, our next cut at the shell script
looks something like this:

#! /bin/sh

# begin by breaking files into a word per line;
# ensure that paragraphs are handled nicely

i3 whether they’re indented or preceded by
# blank lines

expand $1 | sed -e 's/* */\

/" | fmt -2 >/tmp/$%a
expand $2 | sed -e ’‘s/"~ */\
/" | fmt -2 >/tmp/$$b

# now do an sdiff, and collect the differences
diff -y /tmp/$$a /tmp/$$b | reddiff

Wed normally have used a character class in the sed regular
expression that matched either space or tab, but instead we
used expand to convert tabs to spaces in this example because
it’s easier to see what the code is doing—feel free to fix this in
your version. In the best of all possible worlds, we'd be able to
use POSIX character classes in our sed expressions, and use a
line such as sed 's/[:blank:] *//'.

That leaves us with two tasks: First, we must add file
cleanup and error checking to the script; second, we must
write the reddif £ program. Let’s do the easier task first.

We begin by providing a description of the program, and
an RCS identification string. We follow the commentary by
checking the file arguments and issuing a usage message if
one is needed. Next, we set the cleanup of temporary files
through the use of a shell trap command. For those of you
not familiar with it, trap executes the given code when any
of the named signals are received by the script—an older ver-
sion required you to provide the signal number, which made
it fairly nonportable. Then, we proceed with the code as out-
lined before:

#! /bin/sh

# $1d: $

# This does a diff on running text,
# in the same style as a Word or
# WordPerfect red line comparison.

# set the cleanup

trap ‘rm -f /tmp/$$*’ EXIT HUP QUIT INT TERM
# check that file arguments are present
[ e uslu -0 -Z n$2u ] B&

echo usage: $0 filel file2 &&

exit

begin by breaking files into a word per line
ensure that paragraphs are handled nicely
whether they’re indented or preceded by
blank lines

expand $1 | sed -e s/~ */\

/" | fmt -2 >/tmp/$Sa

expand $2 | sed -e 's/* */\

/' | fmt -2 >/tmp/$$b

H = H

# now do an sdiff, and collect the differences
diff -y /tmp/$$a /tmp/$$b | expand | reddiff

Because diff -y produces tabs as part of its white space on
output, we're expanding those tabs to make parsing by the
reddiff filter easier.

The next task is a little more complicated.

The Postprocessing Filter

We can make our development task easier by capturing a
sample of the intended input to reddi £ £ for testing purposes.
We simply substitute cat into the redline script in place of
reddiff. The logical first routine to provide for our reddi f£
program is one to parse the output of di £ £ -y, and return the
words. There are four possible forms to a line of output from
diff -y. We can have the input be identical:

The The
The input can be changed between the files:
Named | named
The line can appear in the first file only:
that <
The line can appear in the second file only:
> called
All of the example outputs have possible text, a tag character
and possible text. In this case, “possible text” represents a
single word:
/* parse the actual output of sdiff */
char
parse( char *line, char **wpl, char **wp2 )

{

We provide the line of input itself, and pointers to locations
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if( (s=strpbrk(word2,

where the words should be returned.
The actual value returned by the func-
tion is the tag character. We keep the
words on the input line as local static
char pointers. Also, we need some local
variables:

static char *wordl, *word2;
char *s, tag;

If we have a completely blank line, it
represents a paragraph break, so we
return an empty tag and new lines for
the words:

/* a completely blank line */
if( *line == '\n'
{

*1line = 0Q;

wordl = word2 = line;

*wpl = *wp2 = wordl;

return * VY;

In the normal course of events,
though, the tag is at a fixed position
on the line-we've been compressing
the blanks in the example sdif £ lines
we've been showing you; the default
line is much wider. We get pointers to
the two words:

tag = line[62];
wordl = &line[0];
word2 = &line[64];

|

We also need to put NULLs at the end
of the words, so they can be used as
strings:

if( (s=strpbrk(wordl, " ")) != NULL )

*s = 0;

else

line[21] = 0;

"\n"))

*s = 0;

else

line([84] = 0;

Notice that we're doing some defensive
programming for words that don’t have
a terminating blank.

Last, we stuff the pointers to the
words into the return locations and
return:

*wpl = wordl;

!= NULL ):

*wp2 = word2;

return tag;

}

That's all we have time for now.
We'll finish showing you the code for
the rest of the reddif f program next
month as our New Year’s gift.

Until then, happy holidays and

happy trails. =
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Serial Port Server Out

Central Data, supplier of I/O expan-
sion products for UNIX and Windows
NT platforms, has introduced the EL-
160 EtherLite Port Server, which auto-
detects the presence of 10BaseT or
100BaseT Ethernet links to smoothly
operate in either mode, according to the
company. Sixteen asynchronous serial
ports support speeds of up to 230K
baud to provide fast connection to
modems, terminals, printers and other
RS-232 peripherals.

Because the EL-160 has local serial
ports, it doesn’t need to carry telnet,
rlogin, reverse telnet or other complex
network terminal server overhead. Ports
appear as local ttys under UNIX and as
native COM ports under Windows NT.
Traffic from all 16 ports is serviced by
one TCP/IP session, rather than a “one-
session-per-port” method. The unit
decreases overhead at the host, lessens
Ethernet traffic, and local administra-
tion gives users greater control over the
server ports, Central Data says.

service number on the card located elsewhere in this issue.

The EL-160 works with Solaris, AIX,
HP-UX, SCO UNIX and Windows
NT. The company also offers a serial
and parallel port driver for Java applica-
tions and applets. The EL-160 EtherLite
Port Server costs $1,795.

Central Data Corp.

1602 Newton Drive

Champaign, IL 61821

http://www.cd.com

Circle 101

HSSI Adapter for
Sun’s PCI Bus

LAN Media has introduced a High-
Speed Serial Interface (HSSI)-to-PCI
adapter for Sun’s 33-MHz PCl-enabled
servers and Ultra 30 line of worksta-
tions for high-speed access to wide-area

Enterprise Switch

networks (WANs).

Called the LMC5200, the adapter
allows Sun’s PCl-equipped servers and
workstations to attach to various Digital
Service Unit (DSU) equipment at
speeds ranging from 2 Mb/s to 52 Mb/s.
T1 connections, in contrast, support up
to 1.5-Mb/s data rates. HSSI supports
three connection methods—inverse mul-
tiplexing, fractional T3 and E3, and full
T3 and E3—via an external DSU. LAN
Media is working with several DSU
manufacturers to ensure broad HSSI
compatibility.

The LMC5200 adapter attaches
directly to the PCI bus to allow informa-
tion to quickly move from the server’s
memory to the WAN. The LMC5200
supports fractional T3 data rates in
increments ranging from 3 Mb/s to 45
Mb/s, the company says.

The LMC5200 costs $2,995, includ-
ing the adapter, Solaris 2.5.x driver,
technical support and a one-year war-
ranty. A starter kit priced at $4,995,
consisting of two LMC5200 adapters

$350,000.
GigalLabs Inc.
290 Santa Ana Court
Sunnyvale, CA 94086
http://www.gigalabs.com
Circle 100

8000, that is said to provide a total backplane capacity of 128 Gb/s
and switching throughput capacity of 64 Gb/s.

The GigaStar 8000 is the first switch to offer 2 Gb/s of dedicated
bandwidth for each of the 32 chassis slots in its backplane, according to
the company. It supports Gigabit Ethernet and High Performance Parallel
Interface (HIPPI) technology. It is designed for bandwidth-intensive appli-
cations, speeding up Internet communications or connecting two or more
complete networks together. The protocol-independent switch can provide
dedicated multigigabit bandwidth at critical network junctures.

The GigaStar 8000 enables I/0 switching using GigaPipe technology for
high-speed server-to-switch, storage-to-switch or switch-to-switch connec-
tivity. GigaPipes connect directly into a computer’s raw data flow (PCl,
SBus or SCSI, for example)-typically more than 1 Gb/s-and send data from
one point on a network to another at speeds as high as 2 Gb/s. GigaPipes
channel the bus directly into the switch, avoiding protocol translation and
increasing performance dramatically, the company says. Pricing starts at

G igaLabs has introduced a super-size gigabit switch, the GigaStar
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and a loopback cable, is also available.
LAN Media Corp.
686 W. Maude Ave., Ste. 102
Sunnyvale, CA 94086
http://www.lanmedia.com
Circle 102

Widget Adds Printing to
UNIX Apps

Motif developers wishing to add text
and image printing, formatting and pagi-
nation to their applications can now
use PageFormatter, a new C/C++ toolkit
from KL Group that generates Post-
Script-compatible documents.

Documents created with PageFor-
matter can contain sophisticated for-
matting options, for example, multiple
columns and text flows, running head-
ers and footers, multiple fonts, text
sizes and colors. They can also contain
embedded bit-maps and encapsulated
PostScript (EPS) images. Documents
can contain any ISO-Latin-1 (Western
European) font.

KL Group says the PageFormatter
toolkit “understands” standard PostScript
printer description (PPD) files, so that
particular features of specific printers—for
example, half-toning, paper tray selection
or output scaling—can be easily accessed.
Developers can also create reusable tem-
plates and style files that can be used
within or across applications. This, KL
Group says, helps establish a uniform
“look and feel” to documents.

PageFormatter costs $1,995 per sin-
gle developer’s license—no royalties or
runtime fees.

KL Group Inc.

260 King St. East

Toronto, Ontario

Canada M5A 1K3

http://www.klg.com
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UNIX Utilities on
Windows PCs

ICL aims to give Windows NT users
who are connected to UNIX networks
easier access to UNIX utilities with
Centrivex Swift, the first release of a
planned line of software tools available for
evaluation on the company’s Web site.

Centrivex Swift lets users access
more than 45 commonly used UNIX
utilities from a graphical user interface

New Products

featuring menus and toolbars within the
Swift shell (many are also available from
the DOS command line). Utilities
include mkdir, uuencode, unix2dos,
dircmp and cmp, ICL says.

Centrivex Swift includes A2pr, a
Windows program for printing text files,

and also includes many characteristics of

A2ps, a commonly used UNIX program.
Other features include support for all
Windows fonts loaded in the printer,
printing of page headers and line num-
bers, and support for large file printing.

Centrivex Swift is available for $159
and requires a 486-based PC running
Windows 95 or NT with 8 MB of RAM
and 3.5 MB of disk space.

ICL Software Technologies Ltd.

Ambassador House

Concord Business Park

Threapwood Road

Manchester, UK M22 ONE

http://www.iclsofttech.com
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Armor for Your CD-ROMs

Digital Armor has introduced a prod-
uct that helps protect CD-ROMs from
damage—by dust, abrasions, fingerprints
and so on. Called CD Armor, the pro-
tection system is made of a clear, nonre-
fractive polymer shield that should in no
way damage image or sound quality, or
cause data loss, the company says.

CD Armor installs with the help of
the CD Armor Installer Kit, a small
device that keeps fingerprints and other
contaminants off the CD-ROM while
CD Armor is being installed. CDs that
have been protected with CD Armor
retain their original size and can be kept
in the original jewel case, the company
says. CD Armor is appropriate for music
CDs as well as CD-ROMs.

The CD Armor Installer Kit, which
includes six shields, has a suggested retail

SunExpert Magazine M December 1997

price of $19.95. Shield replacements
come in packs of six, 15, 25 and 40,
ranging in price from $4.95 to $19.95.
Digital Armor Inc.
520 5th Ave. S.W., Ste. 600
Calgary, Alberta
Canada T2P 3R7
http://www.digitalarmor.com
Circle 105

NCD Rolls Out
Network Computers

Network Computing Devices, a key
player in the Network Computer (NC)
marketplace, has introduced its latest
line of NCs, the Explora 400 Series
(Explora 400 and 450) and the Explora
700. All three NCs use Citrix Systems’
ICA protocol to allow Windows applica-
tion access over 100BaseT network con-
nections, in addition to access to UNIX,
legacy and Java applications, in keeping
with the NC1 specification.

The entry-level Explora 400 is driven
by a 33-MHz PowerPC processor and
supports screen resolutions of up to
1,152 by 900 pixels, while the Explora
450 includes a 66-MHz version of the
same processor and supports up to
1,280-by-1,024-pixel screen resolutions.
At the high end of the new terminal line,
the Explora 700 is powered by a 64-bit
MIPS R4700 RISC processor, and sup-
ports screen resolutions of up to 1,600
by 1,200 pixels. All three units ship with
Version 5.0 of the company’s NCDware
operating system, which includes the
ICA client, local Java Virtual Machine,
local browser, wireless connectivity and

light pen support.

Pricing for the Explora 400 and 450
models starts at less than $700, and at
$1,695 for the Explora 700.

Network Computing Devices Inc.

350 N. Bernardo Ave.

Mountain View, CA 94043

http.//www.ncd.com
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SUN DOESN'T MAKE

SPARC™ 20'S ANYMORE

BUT RAVE DOES.

FREE
On-Line! Detective
SPARC 20 version :
Call for details! 1 Introducing Rave Systems DT
a new SPARCstation™ 20 Desktop
by Rave Computer.

* Original Sun Motherboard © Original Sun Power Supply
* Original Sun CPU
* OEM SPARC™ 20 Interchangeable Parts

Now you can protect your investment in MBus technology with Rave
Systems DT: a new SPARCstation 20 desktop powered by original Sun
equipment. Rave Systems DT fully tested and shipped to plug-and-play
with the latest Solaris OS and SunSoft applications.

Rave Systems DT is powered by an original Sun Microsystems
SPARCstation 20 Motherboard, original Sun CPU, original Sun power
supply and original Sun components. Sun Microsystems Electronics
(SME) a Sun planet, is the technology provider for Rave Systems DT.

Rave Systems DT incorporates world-class computing and technical
support into an innovative, flexible design for today's enterprise.

The free SPARC 20 version of On-Line!™ Detective is a comprehensive
diagnostic program including: Sun error message interpretation,
trouble shooting flow charts and Sun part number cross-reference tables.
It is ideal for help-desk support, field engineers, self-maintainers and
end-users.

Complete with financing options and technology upgrades, Rave
Systems DT is economical and built to last.

Rave Computer Assocmhon, Inc.
Fax: (810) 939-7431

info@rave.com ‘ ‘

http://www.rave.net .
[nternationall

1-800-966-7283 gy

All SPARC trademarks are registered trademarks of SPARC International, Inc.
All other products or service names mentioned herein are trademarks of their respective owners.
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Trio of Disk Arrays Out

Cybernetics has introduced the XP
series of high-capacity hard disk arrays.
The XP series consists of CY-50XP, CY-
25XP and CY-10XP. The arrays use a
hardware implementation of RAID 0/
Striping, which harnesses the power of
multiple drives to allow CY-50XP and
CY-25XP to provide 30 MB/s and CY-
10XP to provide 25 MB/s throughput,
the company says.

The XP arrays can reportedly deliver
information of more than 50 GB to a
user in less than 10 msec. The CY-50
XP array can also be configured with a
RAID 1/Mirroring option to add a
level of fault tolerance. Data is mirrored
on two sets of disks within the array to
provide a continuous backup for com-

plete redundancy. In Mirroring mode,
users can still achieve 15 MB/s and 25-
GB capacity, Cybernetics says.

The XP series features several hard
disk drives combined in an enclosure
with Cybernetics’ Ultra SCSI con-
troller. To the host system, the compa-
ny says, each XP array looks like a large,
single hard disk drive. The CY-50XP
comes with a 51.2-GB capacity and
costs $11,995, the CY-25XP offers a
25.6-GB capacity and costs $6,995, and
the CY-10XP has a 10.2-GB capacity
and costs $3,995. Desktop cabinet and
rack-mount enclosure units are available
for all drives, and the CY-10XP is avail-
able as an internal unit for integration
into high-performance PCs, worksta-
tions and servers.

Cybernetics

111 Cybernetics Way

Yorktown, VA 23693

http://www.cybernetics.com
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To advertise your product/service in the next issue of the
SunExpert MARKETPLACE section or for more information, please
call Carol Flanagan at
Email: caflanag@aol.com

(508) 839-4016

l‘oooooooocoocooooooooooo CD ROM STORAGE

1 %ew!
Mohave Series

SUN/Solaris" Based CD-ROM
. Intranet/Internet Servers with
up to 500+ Disc on-line.

Share Historical/Archive Data
. Company/World Wide

XRY/3d | L Ly Deokvars s

If you build Motif user
interfaces for a living,

XRT PDS is for you. Now
you can get our five most
popular XRT widget compo-
nents in one affordable suite.
And XRT PDS includes the
hot new XRT/graph 3.0 —
the most awarded and most
used graphing widget — now

" Featuring:
Price-Performance

Interoperability with property-pages.
Scalability

With XRT PDS you can build anything.
Ease of use
Reliability

Based on Sun Microsystems” SPARCengine™ Ultra™ AX motherboard
and Solaris " software, the Mohave Server allows access to over 300 GB
of data via HTTPR, NFS, or FTP over a TCP/IP connection.
Configurations available with CD-Recorder/Reader combinations.

Free 30-tday Evaluation

1-800-663-4723

For the latest in CD-ROM storage, SPARC
visit our web site: www.boffin.com O RiVEN

i )\ Canl.800.248.5328

2500 West County Road 42, Suite 5
Burnsville, Minnesota 55337

RE GROLUP
The Leader in GUI Components

Bus: 612.894.0595 Fax: 612.894.6175
Email: sales @boffin.com

....Q...........‘.0....'..'...........‘.........‘.»

1-800-663-4723 Tel: 416-594-1026 Fax: 416-594-1919
Tel: +31 (0)20 679 9503 Fax: +31 (0)20 675 78 44
lg.com

.<.....l......O....‘....l.........‘".......l.'......

2000000000000 000 o
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WebServer Magazine OnLine

The latest information to help Web professionals manage and optimize their site is just a click away.
NO PASSWORD REQUIRED.

http://webserver.cpg.com
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Over %1 Million In Off-Lease Inventoryl

h

Matrix

1301 Seminole Blvd., Ste. 137, . v o g
Largo, FL 33770 For quick response & competitive pricing get into

Phone: (813) 587-7882 THE MATRIX

Fax: (813) 587-7974

Call for fulfillment all of your SUNg requirements

Workstations
CPU’s
Memory
Disk & Tape Drives
Upgrades

Authorized Distributor of KINGSTONg Memory
with a Lifetime Warranty

Call 603/433-7500...Extension 223 or 227
Fax 603-433-1613

Circle No. 409 Circle No. 454

Discover Solar Systems
with hundreds of Suns.

Refurbished Sun Microsystems equipment at great
prices. Fully-tested inventory on hand, same-day
shipping, satisfaction guaranteed.

£

» Workstations &
Servers

» Upgrades & Parts

e Storage Options

* Rental & Leasing
Available

e Cvycle 5 Master
Reseller

* SunSoft Authorized
Reseller

ELEKTROSON

EoS 1 (800) 606-6116
S,il?im 1 8““ 253 5734 ww.elktroson.com

To buy or sell,
\V/,

Ext. 220 .
SYSI[MS P p— The leader in UNIX CD-R
Outside U.S. call 1-425-222-7588 Fax | ernalions!
................ hitp://www.solarsys.com ."ﬁj-" software for over a decade.

Circle No. 408 Circle No. 325
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External Disks

Fast Wide

Narrow FW Diff.
2.1 Gb Ultra SCSI 7200 rpm 8ms S587  S697  ST753
4.5 G Ultra SCSI 7200 rpm 8ms 749 841 887
9.1 Gb Ultra SCSI1 7200 rpm 8ms 1170 1262 1308
23 Gb Ultra SCSI 2401 2564

2513

External Tapes

Narrow

Fast Wide

“great svslems_s at
down-to-earth prices!

Customer Blown Away
By Low Prices

Work Stations ® Servers ® Peripherals ® Parts
Sales ® Rentals  Leases ® Exchanges ® Repairs
Maintenance * 120 Day Warranty

Call today to buy, sell or trade SUN and
Silicon Graphics equipment with Security!

622 Rossmor Building * 500 North Robert Street  St. Paul, MN 55101
612/227-5683 * FAX: 612/223-5524 * seccomp@seccomp.com

FW Diff.
8 Gb DDS2 DAT 966 1041 n/a
96 Gh DDS2 DAT Loader 2416 2491 n/a
24 Gh DDS3 DAT 1403 1478 n/a
14 Gh Exabyte 8mm 3870 3995 4058
40 Gb Mammoth 8mm 3198 3260 3323
40 Gh DIT 3198 3260 3323
70 Gb DIT 7229 1291 7354
280 Gb DIT Loader 8084 call call

N&F Wide

18 Gb expandable hot swap 6986

- 36 Gbexpandable hotswap 9118
mdm}e s redundant | power & 16Mb mche .

Platform Support: RS /6000, SUN, SGI, HP. COMPAQ, DEC + Novell & NT

OMPUTER PRODUCTS

Dynamic

WWW. 6ynam:cdask com emad mfo@&ynamscdask com

Circle No. 376

ULTRAFAST SBus A/D

10 MHz DATA ACQUISITION

The ultimate 12-bit data acquisition board can
acquire 8 Million A/D samples while simultaneously
outputting 8 Million D/A samples and TTL vectors,
all without CPU intervention.

Four analog inputs, twin 5 MHz 12-Bit A/D and
D/A converters, 5 MHz TTL input/output vectors,
and huge 16 MB RAM allow use in the most
demanding scientific and industrial applications.
ULTRAVIEW CORPORATION  email: ultrav@netcom.com

34 Canyon View, Orinda, CA 94563 ~ www.ultraviewcorp.com
Telephone: (510) 253-2960  Fax (510) 253-4894

Circle No. 374
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MORE

BOARLD
FOR THE

BUCK.

ESPRIX is faster than the most
popular S-bus graphics accelerator.
And it offers the kind of reliable
performance that only comes from
Megatek’s 25 years experience
building graphics boards. What’s
more, only ESPRIX gives you the
option to add a keyboard, so two
people can use the same worksta-
tion. And you get all this at a
remarkably low price. So visit our
website, or call 800-281-4567 to
learn more.

MEGATEK

i E, ,’
WWW.SDhaceciec Hores..col

| )i
e-mail: megatek@spaceelectronics.com

Megatek Products from Space Electronics, Inc.

—---—--——-1
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Sun Microsystems & Silicon Graphics

BUY SELL TRADE

SPARCstations  SPARCservers
Boards Monitors Disks Tapes

DEPOT REPAIR CENTER
4 30% To 50% Cost Savings
¢ 2 - 5 Day Turnaround @ Overnight “Swap” Service
® 1 Year Warranty 4 Monthly Maintenance Contracts

/IE

ADVANTEC COMPUTER COMPANY

43272 Christy Street Fremont, CA 94538
Phone: (510) 440-9700

Fax: (510) 440-9709
E-mail: sale@advanteco.com
http://www.advanteco.com

Circle No. 439

. C.0.0.
Td‘ M p ™
WORKSTATION MEMORIES at AFFORDABLE PRICES
LIFETIME WARRANTY
SILICON HP/APOLLO SUN
GRAPHICS WORKSTATION
IRIS INDIGO 9000 SERIES STATIONS /SERVERS
IRIS INDY 700/800 SERIES 1/2/5/10/20
CHALLENGE SERIES NETSERVER SERIES &
IRIS CRIMSON ENVIZEX 630/670/690
INDIGO 2 EXTREME ENTRIA 330/370/390
IRIS POWER 4D SERIES Also CLASSIC/CLASSIC X
PERSONALWORKSTATION Printer & NoteBook ELC/IPC/IPX/LX
PROFESSIONAL WORKSTATION Weniions for Mod Syslens VOYAGER
ONYX
ot T-S800-247-MCIH (6244)
Memory Card InTernational, Inc.
2101 W. Crescent #F

Circle No. 352
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SAVE BIG $$$$$
X-TERMINAL
SALE

Refurbished NCD X-Terminals

I9R 19° MONO, 1024 x 768 $ 800
I7CR 17" COLOR, 1280 x 1024 $ 995
19C 19" COLOR, 1280 x 1024 $1495
MCX17 17" COLOR, 1152 x 900 $1200
HMX17 17 COLOR, 1600 x 1200 $1800
HMX20 20" COLOR, 1600 x 1200 $2000
Best Value
HMX21 21" COLOR, 1600 x 1200 $2200
Call Open Concepts Inc.
(800) 394-5114
E-mail at

craig@openconcepts.com

Open Concepts Inc. is an NCD Reseller

~§cS gives value 2
new twist!”

Customenr’s Head Spins Over
Great Deals

Call today to buy, sell or trade SUN and Silicon Graphics
equipment with Security! Unbeatable value, unparalleled

service -- no wonder so many heads are spinning!

622 Rossmor Building * 500 North Robert Street ® St. Paul, MN 55101

612/227-5683 * FAX: 612/223-5524 * seccomp@seccomp.com

Circle No. 413
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Sun Microsystems & Oracle

SPARC SERVERS SUNSOFT SOFTWARES
Sl
* SUPPORT el : ; "
. fer Cpt il CALL
* CONSULTING Sparc Compiler C++
s Toll-Free (888)DigiCad
New & Refurbished v (888) 3444223
N 44-4
Free Eg =
1 : ——
535MB disk DIGICAD CORP. misiim &©
Phone (714) 724-8600 * Fax (714) 724-9151
Sparc 20 SCall w http://www.digicad.com * E-Mail: sunnet@digicad.com
2819 McGaw * Irvine * California * 92614
Call for this months 8 S O t'
special promotion on un puaons
Sparc 10 E 2.1GB Internal Hard Drive........... CALL
Sparc Classic $Call "'i Disk Drive 9GB Plug & Play.......CALL
: m=  Tape Backup 14GB 8mm............. CALL
*On-site Installation (% ape Backup 40GB DLT wcvvees CALL
* Network Design,
Support and Z Router ISDN BRI (256kb/s) .......CALL
Installation + other @) Hub/Bridge 100Mb/sec 8 port......CALL
eV i Network Card 100Mb/Sec.......... CALL
* Free Shipping in the
USA Pt e P S eI e esarsssssosns CALL
* Free Demo’s RAM 128MB (Ultra Netra’s) ......CALL

NETRA INTERNET SERVERS ~ Now Authorized for JAVA
* SALES * SALES
* SUPPORT # SUPPORT
*CORLLLINS * CONSULTING 1
LN o
Sun I\(y\t{;:;}l;fl;urued 2 Oracle Authorized E]
170MHz-32MB-2.1GB Fn'] S
Sun CD-4 1
s i « Software & Hardware
'{;\"({t[*ap't:lcs E solutions w
Monitor
p/n# NT-1-3.1-545 / a
= l'l'i — On-site Installation
CALL ’-i m
*Ultra Netra 170E .z — Phone Consultation U
167MHz-64MB-2.1GB o w
C Stu " ((:;D-4h' t—l — Package Solutions with O
i UNIX Hardware —
17" Monitor C
P NT-L3L-1175 L c
CALL 8 — On-site Maintenance H
il
*Ultra Netra 2 z — Development and o
200MHz-128MB-2.1GB Upgrades Z
Sun CD-4 2
p/n# NT-1-3.1-21200 %
CALL
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i
NEW

liY - SELL - TRADE

Workstations Servers

Cyberrech Staion Inc

International Memory Resellers

Phone 215.942.9000
Fax 215.942.9610

60 James Way Unit #8, Southampton, PA 18966

BUY < SELL
Fiph s
ND USED MEMORY SuN MICROSYSTEMS
. Servers and Workstations
(1 Used
SATISFACTION (1 Refurbished

() Parts and Subsystems
[ Same Da Shipging
' Highest Dollar For Your Used Sun
1 Consistently Competitve Prices
1 Systems Custom Configures

We also handle other UNIX workstations

ASR Solutions

Colorado Springs, CO 80920
ph. 800-378-3522 ph. 719-282-3522
fax 719-282-3523

GUARANTEED!

Original And
Third Party Products

IBM RS6000 (IBM/IBM)
SUN Sparc, Ultra Spare,
Enterprise, HP9000/3000,

Netserver and Compaq

Same day shipping on most items.

Circle No.

WANTED TO BUY

SUN

Cash Paid Now For
ULTRA 1 & 2 » SPARC 20s * SPARC 55

Also wanted SUN 1000; 2000; Series Servers
SPARC 10, 1+; 2; CLASSICS; IPX & LX;
SUN Monitors; Memory; Disks; Tapes; Options.
SAVE on OFF LEASE
and REFURBISHED SYSTEMS

CALL NOW FOR QUOTE

( DATALEASE

" (714) 632-6986
FAX (714) 632-9248

Circle No. 331

800-566-4SUN

W

“A Family Business”

FAX: (315) 724-0794 http://www.ccny.com

Circle No. 370

920

101 First Street Utica, NY 13501 Phone: (315) 724-2209

313 Circle No. 340

MICHAURA SYSTEMS CORPORATION

...the upgrade specialists

Buy. .. Sell. . .Trade

Sun Microsystems
and more...

!

call 0%’
(781)937-0010
fax: (781) 937-0808

All trademarks are the property of their respective owners.

Circle No. 372

BUY - SELL

SUN

& DATA GENERAL

PARTS - DISKS
MEMORY- SERVERS
WORKSTATIONS

AMES SCIENCES, INC

501 SOUTH STREET, EASTON, MD 21601-3846

410-820-8100
FAX 410-820-8179

We Make The Sun Rise Again

Sell-Buy-Rent-Exchange

Sun Workstations/Servers
System Configuration
Monitor Repair

Sun Parts & Peripherals
Weitek, Ross Tech &
Sony Authorized Dealer

Computer Connection

Circle No. 442
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NIPrint™ Completes
Win/95/NT-to-Unix Integration

NIPrint™ js both a LPR and a LPD print server for
Winsock. NIPrint is installed on the Windows PC
only. NIPrint works with Unix’s LPD/LPR or your
print servers LPD - no host files or modification

required. NIPrint is fully compatible with Windows,

Windows 95 and Windows NT (3.51 and 4.0).

¢ BI-DIRECTIONAL, WORKS WITH LPD ENABLED PRINTERS/DEVICES

e IMMEDIATE PRINTING (NO WAITING, NO POLLING)

| © PRINT JOBS ARE TRANSPARENTLY SPOOLED TO/FROM UNIX ‘

FuLLY LPR/LPD COMPLIANT - WORKS WITH ANY UNIX OR PRINT ‘
SERVER (EMULEX, JETDIRECT, TEKTRONIX, ETC)

“When it comes 10 seprvice,

$CS doesn't monkey around!”

i

| « FULLY INTEGRATED INTO PRINT MANAGER, JUST CLICK FILE, PRINT c“stﬂmep Gnes Ape ovep
o COMPLETE 16- AND 32-BIT VERSIONS INCLUDED .
¢ CAN BE RUN AS A SERVICE IN NT OR NTAS (3.51 AND 4.0) ‘ Glieat SBI‘I‘"ce
e INSTALLS IN MINUTES - REALLY! ‘

Call today to buy, sell or trade SUN and Silicon Graphics

DEMO ALSO AVAILABLE FROM OUR WEB SITE equipment with Security. Unparalleled service, unbeatable

R CaLL (612) 9329899 Fax (612) 9329545 INIPRINT STARTS AT
Y $29.00 PER PC

5-PC $119, 10-PC $189
NETWORK 25-PC $349, 50-PC $595
. INSTB“ME“TS HIGHER USER COUNTS AND

UNLIMITED SITE LICENSES AVAILABLE

value — No wonder so many people are going ape.

www.networkinstruments.com

CALL 800-526-7919 For A FREE 21-DAY DEMO
Circle No. 316 Circle No. 401

622 Rossmor Building * 500 North Robert Street  St. Paul, MN 55101
612/227-5683 * FAX: 612/223-5524 * seccomp@seccomp.com

EXA-"Bitten”??

Extend your EXABYTE Warranty

EXB-820x, 12 hr Repair (6 mo war): $ 250
“"Hot Swap” Repair (6 mo Warr.): $ 300

UNLIMITED
EXB-850x, 12 hr Repair (6 mo war): $ 350 CASH
“Hot Swap” Repair (6 mo Warr.): $ 400 ;3’;;2:’1‘;

EQUIPMENT

DLT-"Bitten”!!

DLT-2000, DLT 4000, DLT4700:  Call ~ EXABYTE Meludes

and Cleal

REPAIR no Extr:

SUN Microsystems W/S

. *BUY
Buy, Sell, Spare Parts, Repairs o
West Coast Computer RENT

Exchange, Inc. o - *REPAIR
11167-A Trade Center Drive

Fully Integrated Systems ® New and Used Equipment

RaHChO CordOVa, CA 95670 SCSI Tapes/Disks ® Workstation ® Servers

Call: 916-635-9340 or FAX: 916-635-9485 ooyl

. 1-800-427-0400 [
Catalog at Web Site: www.wccex.com Fax: (916)797-1414 -

VIS
email: sales@ wcex.com . ” e-mail: sales@uc.unidatal.com 1
Encompass 8331 Sierra College Blvd. * Suite 212 peeeg
T bution & decounting Softvar Roseville » California * 95661 "’]*
Circle No. 453 Circle No. 317
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SYSTEMS & CPU’s

S20TX1-71-32-P46.........c0c0000c
S20TX1-151-32-P46.......
$10GX-151-32-P46 ........
4/50FC-16-P43......... [
A11-UA11-1A-064A8...............

SM81.......

SM50......... — R——.. T {11
ULTRA 2’200 ............ i
.5 1,375.00

ULTRA 2/167

DETRAZIR00:. rsvvmnsisssosssmiamessmmsssssnsrssssasvamansin $ 5,500.00
MEMORY & DISKS

1GB SS20/S5

2GB SS20/S5

23GBGB Seagate.....................

X164PC 64mb SS20/Ulra, S 450,00
X132PC 32mb SS20UMra .S 285,00
GRAPHICS & |V|0N|TORS

v 550,00

..s 850.00

' 1200.00

S 15000

Creator 3D $ 1900.00
207 COIO <o csess s eressssesceeien $ 950.00

SPECIAL S20TX1N-50-64-P46
$ 4,200.00

Larq(e inventory of hardware including spare parts,

workstations, peripherals, memory, and 3rd party

products. =

12 month warranty with same day )

shipping on all in Stock items. e

Check our web page for weekly specials

Email: sales@gshiis.com
techinfo@gshiis
www.gshiis.com

* Call for full product line and availability

* Trades accepted, and purchase options

available on all excess used equipment

GSH Intelligent Integrated Systems, Inc.
95 Fairmount Street Fitchburg, MA 01420
Tel: (603) 529-7880 Fax: (603) 529-7884

Circle No. 416

Call Carol Flanagan
(508) 839-4016

92

CHECK THE COMPETITION FIRST 1 -
Then use our instant SPARC-QUOTE ’

on-line Web service. (www.sparclogix.com) Network Information

Systems

Products:
SPARC ™ compatible systems
Network hardware

Complete Ultra-SPARC™
based systems
starting at $4195.00

Includes: RAID

64M memory Software ’ .

16X CD-ROM Serv’ces° .
3.0GB disk Upgrades_- Systems Integration
Keyboard/mouse Memory Technical support

Video card Network solutions

A
VISA

Hard disks
Tape storage
S-Bus cards

PH: 1-888-SPARCLX
FAX: (719) 488-8245

EMAIL: info@nsltd.com

Circle No. 320

LOWEST PRICES ON MEMORY

* Reliable products backed by free tech. support
* Wide product range for all your systems
» Simple ordering process with fast delivery
* “No Strings Attached” lifetime warranty

Save time, money dealing directly with Manufacturer
& 25 Birch St.

3 Milford, MA 01757

(800) 253-2778
Clearpoint Enterprises, Inc.

(508) 473-6111

Fax (508) 473-0112
www.clearpoint.com/~memory
Email: memory@clearpoint.com

“If My Memory Serves Me Right...It Must Be Clearpoint”
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SPARC 5
. $1 575. Complete
Remanufactured Full Technical This is the lowest price SPARC 5 SYSTEM
Sun Systems Support we have ever offered
g System includes:
AXIL . B Peripherals SPARC 5 Model 70 - 32Mb mem
100% SPARC & and o 1.1Gb int disk (2x540), GX Graphics
Compatible e };ulqs[gm . 17” color monitor - keybd kit
Clones - Meman Upills Also several SPARC 5/85 with 20” monitors
1-800-842-4781 2475,
Limited supply, call now!
i ;/;/;:”\
' | \ X/orkstations DITALEAE
. b I INTERNATIONAL

5980 Golden Hills Drive, Minneapolis, MN 55416
phone: (612) 512-3200 fax: (612) 512-1072

800-456-6233

FAX (714) 632-9248 FAX
Circle No. 332

email: sun@workstations.com
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Get in Touch
with Trident.

TOUCH SCREEN TECHNOLOGY EXCELS AT
Simplifying computer input
Saving space

Supporting fast, frequent computer operations
Reducing maintenance costs and down-time

AND NOW, YOU CAN HAVE TOUCH WITHOUT
MODIFYING YOUR EXISTING APPLICATIONS.
TRIDENT’S TOUCH SOLUTIONS INCLUDE
Touch-configured monitors, X terminals and Netstations
Touch screen integration with your monitors

Touch screen hardware and driver software

All major touch technologies

Rack mounting or ruggedized NEMA enclosures
and kiosks with touch

Touch application software development services

TRIDENT'S TOUCH SOLUTIONS WORK WITH
UNIX Workstations X Terminals UNIX PC’s
DOS & Windows Netstations Macintosh

Trident puts you in touch.™

TRIDENT SYSTEMS INC. email: touch@tridsys.com
TEL 703.273.1012 url:http://www.tridsys.com/cpg
TECHNOLOGY SOLUTIONS  FAX 703.273.3763
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3 ELL SYSTEMS inc
‘17> USED SUN EQUIPMENT

Select a GRAPHICS CARD

501-1845 ZX F/B $795
501-2253 TX4 F/B 795
501-2325/2922 TX1 F/B 500

501-1645 D/S GX F/B 195
Ultra 1/140/170 $3,800/4,300
Ultfa 2 2'700 Remember MEMORY

Sparc 20 1900 X164P 64 MB SP 20/10 $600
‘950 X164F 64 MB SP10 475
Sparc 5 70/85 1,100/1,250 X132P 32 MB SP 20 350

Sparc 5110/170  1,600/2,200 X132M 32 MB SP5 375
4/75B Sparc 2 550 X116F 16 MB SP10 65

501-1739 4MB S2/1/IPC 15
Add a MONITOR 3“-Sparc 5, 32 MB 185
16" Sony color $295  39_Sparc 10/20/Ultra, 32 MB 240
17" Sony color $695  39-Sparc 10/20/Ultra,64MB 435

19" Sony color 475 .

20" Sony color 1,095 What capacity DISK
Seagate 1GB N/WC

Choose a CPU Seagate 2.1 GB N/WC  325/500

200/300 Mhz, Ultra2 $2,900/6,200 Seagate 4.1 GB N/WC  725/820

501-2752/2769 SM61 795 Seagate 9.0 GB 1,250

501-2925 SM71 1,795 GYSTEMS SPECIALS
Sun 100/125 Mhz  1,395/1,595

Ross 125 Mhz/512K 1850 A11-UBAT-1A-64AB, 20" mon $7,295
Ross 125 MhzIM  new 1,050 S20TX-51-32-P46 19"cm  $4,395
Ross 150 Mhz/512K  new 2.200 S1OFGX-61-64-P46 16%cm 2,875

Ross 180 Mhz/512K  new 2,875 S5FX1-110-32-p46 17"cm 3,685
4/75FGX-32-P46 16"cm 1,180

Design Your Own System or
Purchase Parts Individually

Start with a SUN BASE

Sparc 10

$225/350

PHONE 1-800/447-1156
FAX 617/354-1417

E-MAIL sunsales@eli.com
WEB http://www.eli.com
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& Flowcharting

‘qs_u?%hought@

Use Visual Thought for:

« Network diagrams with network component clip art (FREE ¥

« Clickable Web dvagrams with GIF/JPEG and g[;:gx:?:
server/client-side imagemap export

« Framemaker documentation graphics with MIF, EPS| export

« Software design diagrams (Booch, Rumbaugh, Objectory,
Fusion, custom notations)

« Flowcharts for ISO 9000, TQM, BPR

« Dataflow diagrams, org charts

« Presentation & business graphics {use code AE13)

http://www.confluent.com/

800-780-2838 ext.153

info@confluent.com

Additional benefits
« Intelligent, rubberbanding lines
« Macintosh-like ease-of-use . . . on UNIX!
- Editable, WYSIWYG drag-and-drop palettes
« Hyperlinked, hierarchical documents
« Arbitrary object rotation
« Complete text handling: subscripts, arbitrary fonts, sizes, colors, styles and justification
» Dozens of export formats: GIF8S, JPEG, MIF, TIFF, EPSI, XWD, SunRaster, others
» Available on Sun0S, Solaris, HP-UX,

and soon, Windows 95/NT

Confluent

Confluent. Ing

nBB 'AT&T.4
Os
W,
pure Softy,, % %
e e
Oy,

N\Gmrola .
8- Air

| ¢-Systems e &

FacetWin
The ultimate in

Windows to UNIX connectivity

FacetWin makes Windows*95/NT* to
UNIX integration easy and affordable.

Just ask for a FREE EVALUATION copy of
FacetWin, or check out our web site at

. www.facetcorp.com.
» File & Print Services .

No need for NFS or ftp... files and
printers on UNIX systems

simply appear as local

resources to your PC, and

are ready to use!

Connecting
Windows to UNIX...
the Windows Way!

FacetCorp ¢E

tel: 800/235-9901 « 972/985-9901
fax: 972/612-2035
info@facetcorp.com
www.facetcorp.com

+ Terminal Emulation
World class terminal emulation from
the terminal experts that brought you
FacetTerm®. Set up a UNIX application
with a Windows icon in one minute!

* Plus, check out these cool features:
» PC Backup/Restore
* Modem Pool Server
* Remote Computing Support

; FacetWin is a registered trademark of FacetCorp. Other
* Email Server

names are properties of their respective holders.
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ATILANTIC

]NNOVATIVE PERIPHERAL SYSTEMS
COMPUTER SOLUTIONS | | ==

32MB SPARC $250
) G ; 64MB SPARC $425
Attention End Users, Resellers and Maintenance Companies 64MB SPARC UlrQ-————-$475
fhiieie o . 256MB Kit Ent. Server -$1.875
Specializing in: Sun Workstations, Servers, Components and Parts etc. STORAGE
Sparc 2 to ULTRA 3 2, ;88 gg ‘cugo :n:/%Sl-——-gggg
RAID STORAGE SOLUTIONS 4. .cuda Int/SCSl--—
. X 9.0GB SGT ‘cuda Int/SCSI——--$1,180
12 gig to Multiple Terabytes SR ST Bl It 308
Value Adds: Custom configurations, Fast delivery. SPECIAL!
FREE Sun hardware telephone support with Sun Factory 12GB Redundant RAID Sys-—$9.995
Trained hardware technicians. Onsite installation. Nationwide maintenance SPARC WORKSTATIONS

g K IR
available. Oracle Premier Partner. SPARC 5. 20. Utira ALL

CALL NOW FOR QUOTE ON
i .anra. ALL OF YOUR SPARC/UNIX NEEDS!
Call ICS Sqles and Consu!tmg 800-838-2850 bl e i
Email us at sales @icomsol.com E-Mail:atlanticps@mindspring.com
Major Credit Cards Accepted. Leasing available.
Circle No. 330 Circle No. 411

LIST RENTAL

Are you looking for these people?

To Advertise Or For RENT to OWN

More Information SUN

WWW Site Construction/Maintenance Manager

Concerning The Sparc 20 * 299/mo* WWW Site Systems Administrator
lowest price with 2D-3D Graphics WWW Site Content Developer
UN ’ X / N T Sparc 20 ZX-61-64-P46(2) WWW Site Software Developer
. g,ﬁﬂfgggsﬂ;}]‘fs Chief Networking Manager
R ecrui tm en t ggmg l\lllen'}nory.t Networking Specialist
olor Monitor - N e
Opportunities A i Al
. *Lease for 24 mo. @ 299./mo then it’s yours for in WebServer Magazine's subscriber file.
Section e L o A Contact WebServers's highly qualified

sibject 1o creditapproval, subscribers in your next direct mail or

g telecommunications campaign. For details
Please call Carol Flanagan at s paig .

Statlistics Inc.

( 508} 839'40 16 8l Stacie Nestor
s a2a 928 (203) 778-8700
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Internet/Intranet Fax ‘
Free off the Web! e e
alphanumeric paging (s
» PC/E-mail/Web/Fax to fax software for UNIX SPATCH is
» Fax on demand, Broadcast fax Now UNIX users can
> Multi-language support send text messages to I SUN MICROSYSTEMS
. . ) alphanumeric pagers from a user, WORKSTATIONS

> Client support on Sun Solaris 2.x/Win an application, or an E-mail system! PRINTERS SERVERS MEMORY

95, 3.x, and NT OPTIONS DISK TAPE

Interactive User Interface

» NT server available in December 1997 Event Monitoring avai'l“a‘:)"l"e - 4 1 800 4 4 4 7003
IntraNet/InterNet Paging Windows NT { i - a

E-Mail Forwarding BUY ¢ SELL ¢« RENT ¢ LEASE ¢

Easy Ap.plication Integration UPGRADE ¢ EXCHANGE
Starting at only $199 InterContinental
Computers, Inc.
THE HYDE COMPANY RSO
www.stansoft.com 5805 State Bridge Rd., Ste. G-327 Duluth, GA 30155 4824 W.96th St., Minneapolis, MN 55437
. hone 770/495-0718 fax 770/476-7626 VOICE (612) 835-4555 FAX (612) 835-3936
(408) 988-6171 fax: (408) 988-6174 P L
s-malirinfo@stansof.com mﬁg‘:&gﬁ;’:et EMAIL: 1grif @worldnet.att.net
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8 USERS COMMAND 32 SPARCS
WITH 1 KEYBOARD & MONITOR

MULTI-PLATFORM &
MULTI-USER

¢ Supports any mix of PC, Sun & Mac
computers and peripherals.

¢ Select port with keyboard, RS232 or
optional remote.

¢ All users can access any computer
simultaneously.

¢ Connect 8 users & 32 computers to one
switch.

¢ This switch can be powered down
without causing host failures.

¢ ULTRA series compatible.
ST-8X32 _

= 1600 X 1200
2, DISPLAY! 7

FREE CATALOG

Products compatible with SUN, PC & MAC

¢ Video Splitters # Interactive Classrooms
¢ KVM Switches ¢ Cables (Sharp & clear

_ 5
“% MAC CPU_ 39

@ KVM Splitters video through 250 feet)
-ax—w=wr~u Network Technologies Inc . == ; = L
BB BB 1275 Danner Drive * Aurora, OH 44202 4 PC MAC SUN
= 500-742-8324 « 330-562-7070 * FAX 330-562-1999 ° )
—o—w—w—w— E-mail: se@networktechinc.com WWW. networkteCh inNnc.com
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+ RS/6000 <

WTE/WORLDWIDE
TECHNOLOGY EXCHANGE SAVINGS UP T0 73%!

W Sun Microsystems M HP M Silicon Graphics

* Workstations/Servers/Peripherals
* Lowest Prices/Extended Warranties + BUY-SELL-REPAIR

* Will purchase all excess hardware + FEATURES
3198 Cains Hill Place, Suite 230 “Punnnis ¢ 6 Mﬂnth wal'ralml
Atlanta, Georgia 30305 %
Tel, 404-816-9998 Fax: 404-816-9986 + PCs + Advance Exchanges
: 888-983-7866 + NETWORKING . Parts
Email: sales@worldtx.com  www.worldtx.com 5 BEST "AI.“E Fﬂn :
Circle No. 421 BEP[AGEME“T . Pa"s nenalr
PARTS 6205 Bury Drive
+ 955+ COMPONENT Eden Prairie, MN 55346
A : http://www.amcomcorp.com
WebServer Magazine OnLine LEREL RETAM Contact us via e-mail:
The latest information to help Web TECHNICIANS AT thalko@amcomcorp.com
professionals manage and YOUR SERVICE! PN Com
optimize their site is just a click away.
i ; ? 800-328-1123

NO PASSWORD REQUIRED.

http://webserver.cpg.com

THE INTELLIGENT CHOICE

Circle No. 422
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New England/Upstate New York/
Eastern Canada

CAROL A. FLANAGAN
212 Worcester Street
North Grafton, MA 01536
Phone (508) 839-4016
Fax (508) 839-4226
email: carolf@cpg.com

New York/Mid-Atlantic/Southeast
ROBERT WENTZ

110 Pig Pen Point Court

Queenstown, MD 21658

Phone: (410) 827-5695

Fax: (410) 827-5789

96

Mid-West/Southwest/Central Canada
LINDA LIEBICH

9600 Great Hills Trail, Suite 150 W

Austin, TX 78759

Phone: (512) 502-3035

Fax: (512) 502-9988

email: lindal@concentric.net

Southern California/Arizona/
Nevada/Hawaii

TARA DUDAS

30 Paseo Alba

San Clemente, CA 92672

Phone: (714) 361-4908

Fax: (714) 361-1564

email: tara@cpg.com

SunExpert Magazine MW December 1997

Northern California/Oregon/
Washington/Western Canada
JUDY COURTNEY

640 Forest Lake Drive

Pacifica, CA 9404

Phone: (415) 738-2132

Fax: (415) 738-2432

email: jcourtney@cpg.com

Product Showcase/

Classifieds/ Postcards

CAROL FLANAGAN Mgr, Telemarketing Sales
212 Worcester Street

North Grafton, MA 01536

Phone: (508) 839-4016

Fax: (508) 839-4226

email: carolf@cpg.com




RACKMOUNTABLE

~ SCALEABLE

 POWERFUL

RS2 Features

M 19" Rackmount Chassis

® DM100 Diagnostic Module

B 20 MB/sec Fast Wide SCSI Interface
B [UPA Multi Processing Ready

B 100 Mb/sec twisted pair Ethernet
(AUI optional)

= Supports up to 2GB of main memory
M Four 64-bit SBus slots
H 100% Binary Compatibility applications

The RS2 is a true rackmount solution.
Integrating into your existing rackmount
environment; the RS2 gives you easy from
access to all storage components. A modular
based 64-bit UltraSPARC™ 2 architecture
delivers unparalleled speed and
performance. 2GB of memory gives you
abundant on-board memory capacity. System
health is verified, locally or remotely, via the
built in diagnostic monitor, the DM100. Built
in 100baseT fast Ethernet, fast-wide SCSI-2
interface with optional dual internal hard
drives, and a host of SBus capabilities handle
multiple users and applications effortlessly.

Finally, a true rackmount solution

that brings value to your Inter/Intranet
applications- the Integrix RS2 Rackmount
UltraSPARC 2 server.

Corporate Headquarters Beijing, P.R. China
2001 Corporate Center Drive Tel: 86-10-6253-5305
Newbury Park, Ca. 91320 USA Fax: 86-10-6253-5306
Tel: 800-300-8288 / 805-376-1000

Fax: 805-3768001

E-mail: sales@integrix.com

http://www.integrix.com
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Seoul, Korea
Tel: 82-2-515-5303
Fax: 82-2-515-5302




BIGGER

—— 23GBDRIVES ——————

FASTER

— 10,000 RPM DRIVES

SMARTER

———— RAID BOX 5300 TURBO'+

is simply a SMARTER hot-
swappable, modular RAID system
with dual failover controllers.

To get your free Box Hill
T-shirt* and more information on
the highest-performance UNIX
and NT storage system available,
visit: www.boxhill.com today.

The most reliable disk array
system now has even BIGGER
capacities, from 2 GB to 1.3 TB
using 23 GB drives. And it's
FASTER with transfer rates up
to 80 MB/s, Ultra SCSI and
10,000 rpm drives.

The RAID Box 5300 Turbo+

BoxHill

BIGGER. FASTER SMARTER

161 Avenue of the Americas, New York, NY 10013
PHONE: 212.989.4455 or 800 727 3863 FAX 212.989. 6817 EMAIL: info@boxhill. com WEB: www.boxhill.com

All products mentioned herein are trademarks of their respective owners. *T-shirt offer is only valid as long as supplies last
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