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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.
meray‘ gives you true scalability by featuring the same controller
and enclosure architecture whether you have 9 drives
or 90 drives. You can start with a deskside tower
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 LwnxArray 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
increase your storage capacity with Artecon’s

.L\qnxArray.

No other RAID system on the market offers the scala-
bility and investment protection of Lv,nxArray - at
any price.
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/
INCHE

For departmental to enterprise storage needs, LwnxAnay offers these
top-of-the-class features:

Performance - Our RAID controller surpasses the competition with
1/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.

LwnxArray 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!

‘RAB

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 email: raidmath5@artecon.com
Nihon Artecon 81-03-5458-8260 + Artecon B.V. 31-53-483-2208 # Artecon France 33-1-6918-1850 + Artecon U.K. 01344-636390

www.artecon.com/raid

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.

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. Call 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
gliminate - 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

Oops

would like to thank Robert Sansom,

vice president, architecture, Fore

Systems Inc., for calling our attention
to a gotcha in the September issue. It
occurs in the cover story, “Heavy Traffic Shifts Networks into Switched
Gear,” by Paul Korzeniowski. We have to plead guilty to perpetuating the
myth that ATM to the desktop requires some infrastructure rewiring. As
Robert points out, “The ATM Forum completed a specification for ATM
at 155 Mb/s over UTP Category 5 wiring more than three years ago. And
Fore has been shipping these products for more than two years.” Of course,
the article’s main thrust is that ATM doesn’t seem to have much of a pres-
ence on the desktop despite the hoopla of three or four years ago. ATM
debates continue.

This month, Staff Editor Alex Simeonides revisits a topic that SunExpert
has covered many times since our inception in 1989—data visualization. Once
a meat-and-potatoes application of the scientific/engineering set, visualiza-
tion products and their users have changed dramatically in these few years.
As you'll see in the cover story, “Turning Heads in the Business World,”

Page 56, this software category is being redefined by a whole new crowd of
users—data miners, OLAP users and even CEOs. Alex says, “Companies that
have not traditionally catered to business users, that is, those whose products
require a certain technical sophistication, are also making an effort to render
their goods more accessible to a business market.”

She also points out that while many engineers enjoy the challenge of a
stripped-down graphics engine and programming language, business users
accustomed to office productivity packages that may include a spreadsheet
won't spend more than a few minutes trying to learn how to use this kind
of tool. Many visualization software vendors have recognized this proclivity
and are bridging the gap with targeted, bullet-proof applications designed
for a particular business segment.

Be sure to check out this month’s market survey “A Sampling
of Visualization Software,” Page 66, compiled by Research Editor

Maureen McKeon.
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Simple idea. We asked people what
they wanted in an automated data

backup system. Better idea. We built it.

That’s why our DLT,

8mm and 4mm ADL™
tape libraries can hold
up to three times the
number of cartridges
and twice the number  Tape drives

of drives of other desk-  and cartridges

top tape libraries. ~ ¢asily slide
in and out.

LIBRARY with a

HUGE CAPACITY

And why all that capac-
ity fits in a small, truly rack-mountable
box. Each drive has its own loader
to eliminate any single point of failure
and to ensure the industry’s fastest
data availability.

THAT’S FASTER

You can buy just
the number of
drives needed now
and easily add more
standard, off-the-
shelf drives later.

- AND -

more RELIABLE.

Our DLT tape library Best of all, your

can be upgraded from per MB cost is up to

SttOCk I vy 60% less than that
o stock 7000s.

of any comparable

tape library!

Turns out our best idea is to simply

listen better to you.

For a free white paper “12 simply

better ideas in data backup and

retrieval” call 508-695-2006

or email mladl@aol.com

MEDIALEGIC

SIMPLY BETTER BACKUP ¢ RETRIEVAL

VAFRBusiness
EDITORS 310 South Street, Plainville, MA 02762
ICE 508-695-2006 / Fax:508-695-8593
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Solaris for Intranets
Takes Aim at NT

ith the official release of
Solaris for Intranets, the
first of several “modular”

Solaris components slated to be

announced over the next six months,

Sun Microsystems Inc. shows that the
company has a bead on Microsoft
Corp. and Windows NT in the corp-

orate enterprise.

year subscription for upgrades. A
renewal notice is sent out by Sun to
notify customers when a subscription is
about to expire.

Formally called the Sun Solaris
Server for Intranets, the latest software
addition to the new version of Solaris is
positioned by Sun as “Solaris for Intra-
nets, [which] combines the best of

COPROROD

M I http://www.sun.com/solaris/webstart/demo/hotiava/home. htm[

—

Sun’s Solaris
for Intranets
includes

Web Start, a
browser-based
setup and
administration

program.

In August, SunSoft introduced

Solaris for Intranets, which ships as part

of the base Solaris operating system and

provides the foundation for subsequent

Sun Solaris component-oriented releases.

The product is also part of Sun’s new

subscription pricing scheme, available
through standard channels, which lets
users purchase Solaris and receive a two-

6

Solaris and the best of PCs to achieve
seamless Windows NT interoperability,
unmatched performance and maximum
uptime.”

While they tout its primary features,
SunSoft officials also do not hesitate to
compare Solaris 2.6 with Windows NT,
in terms of ease of use, reliability, scala-
bility, performance and even price. The

SunExpert Magazine B October 1997

main trend here is that Sun continues
to launch salvos at Microsoft and Win-
dows NT, as both companies clamber
for the hearts, minds and desktops of
the corporate intranet. Time will tell
whether users continue to bank their
mission-critical and other applications
on Windows, or implement and estab-
lish Solaris as the operating environ-
ment of choice for running their
intranets—or if they will do both. Of
course, Solaris already underlies many
intranets, but it’s no secret that Win-
dows 95 and NT are the mainstays of
business, at least for now.

This is despite the fact that Solaris is
cheaper than NT. And, of course, Sun
has been shipping an Intel Corp. micro-
processor-based version of Solaris for a
couple of years now in addition to its
SPARC editions.

The base-level Solaris 2.6 for five
users costs $695, compared with $799
for NT. With the Intranet Server, Solaris
costs $1,290, and N'T costs $1,799. The
new version is downwardly compatible
with previous Solaris versions, which are
a subset of the new OS.

SunSoft officials point out the his-
torical shortcomings of NT. “One mis-
conception is that UNIX is hard to
administer,” says Sanjay Sinha, market-
ing manager for Solaris at SunSoft, “but
we've eliminated that with one-button
installation and point-and-click adminis-
tration, all through the browser interface.
And Microsoft is touting Windows NT
5.0s very fast rebooting capability, and
that’s not necessarily good.”

It’s true that frequent rebooting is
not technically favorable in the corpo-
rate intranet. Rebooting invariably
causes at worst a loss of services for a
period of time, and at best a small dol-
lar sum in lost productivity. What’s
more, Solaris network services such as
RPC, NFS and HTTP can be config-
ured online without rebooting, even
when remotely administered.

Industry analysts tend to agree that



RAID storage on your mind?

Put the “RAID Builder’ to work at
www.pmdraid.com

While RAID storage may not be on most people’s
minds, we know that every company has a unique
group of people tasked with the safe storage of
their company’s data.

We're Pacific Micro Data, manufacturer of the
MAST family of platform independent, intelligent RAID
solutions. The MAST family has been rigorously tested
to ensure compatibility with SUN, Silicon Graphics,
Compag, IBM, HP, Digital, Intel-based and
other servers. And with the Web-based
Management System, On-site Service for
3 years and Unlimited Toll-free Technical
Support, you'll get unmatched service.
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At our new website, you'll be introduced to a
unique, interactive experience. The Web based “RAID
Builder” will analyze your needs, configure a solution
and generate a customized proposal in less than 2
minutes. The result is a solution that’s perfectly
optimized for your application. You'll also find an
abundance of thoughtfully crafted, useful information
about RAID systems. And when you need to build
future systems, we’ll have your business profile and
most recent configuration on-line, ready for use.

After all, even if you're not always thinking about

your RAID storage, it’s nice to know that someone is.
1-800-933-7575

« Workgroup 800, I8 Gigabyte RAID-5 Solution
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Solaris is a superior operating envir-
onment for the enterprise, due to its
stability and many features that let
it interoperate seamlessly with Win-
dows, Macintosh and other clients and
networks.

“Solaris for Intranets is the software
side of a multifront strategy by Sun to
compete at the midrange with N'T,” says
Robert Dorin, senior analyst at The
Aberdeen Group, Boston, MA. “The
enterprise computing features in Solaris
are definitely better than NT’s. Where
Sun faces the challenge is they have to
prove they have a product that the
enterprise IS manager needs to bring
into the company in volume. They [IS
managers] definitely want Windows NT
in the company, and there’s no way they
will stop buying Windows. Where
Solaris is and should continue to be
strong is in the back end.”

According to SunSoft data sheets,
Solaris works with native or existing
network configurations such as Server
Message Block protocol, Novell Inc.
NetWare or Apple Computer Inc.
AppleShare, and NES lets users share
files between Windows PCs and Solaris,

NCR Adopts Solaris

n Scott McNealy’s view of the market, the computer
I industry is now down to two operating systems: Solaris

and Windows NT. In August, NCR Corp., Dayton, OH, rein-
forced the Sun Microsystems Inc. CEQ’s notion of a “Coke
and Pepsi” world when it announced that it would sell and
support Solaris on its Intel Corp. chip-based NCR

WorldMark servers.

For the time being, the Sun-NCR agreement gives NCR
customers a choice of two operating systems: Solaris or
MP-RAS (Multiprocessing, Reliability, Availability, Service-
ability), NCR’s own UNIX operating system. MP-RAS, as the
acronym implies, is optimized for large sites that require
performance and reliability. However, with the promised
release of 64-bit microprocessors from Intel Corp., sched-
uled for late 1998, Solaris will really come into play for
WorldMark customers. By 1999, Solaris, unlike MP-RAS,
will be a fully 64-bit operating system, able to take advan-
tage of the increased address space of the new chip.

So this deal can be seen as NCR buying into a 64-bit strat-
egy. But analysts say that the advantages to NCR don’t stop
there. “There are potentially an overwhelming number of
benefits for NCR,” says Robert Dorin, senior analyst at The
Aberdeen Group, Boston, MA. Name recognition, for one:
Clearly, Solaris has greater market share than MP-RAS.

. provided that Sun’s NES client is

installed on the PC.

The primary components of Solaris
for Intranets include:

¢ SunLink, which connects Solaris to

© Windows and Windows NT, NetWare,

Macintosh and OS/2 systems.

* Web Start, a browser-based setup
and administration program.

e Sun WebServer, Sun Internet Mail

- and SunScreen SKIP. The latter is Sun’s

high-end security software.
* Solaris Server, the underlying ser-

. ver operating system.

By allowing users to connect to the
other operating environments and work
with diverse clients, SunSoft presents a
strong case for the use of Solaris as the
hub of an enterprise network and intra-
net. And using Sun’s Solstice AdminSuite,
a set of tools for administering intranets

. scheduled to be introduced in the next
- several months, network administrators

can perform account management, host
management, group management,
administrative data management, printer
management, file system management
and disk management, in addition to

remote administration features.

SunSoft also states that Solaris for
Intranets, while not including optional
High Availability (HA) 1.3 software and
HA data services (which can be pur-
chased separately), is “cluster ready.” The
HA software and HA Netscape Services
are a part of Sun’s previously discussed
Full Moon project, slated to deliver a
full, single-system image cluster func-
tionality to the Solaris platform. This is
scheduled for release with cluster systems
in a number of phases over the coming
year or so.

Also, according to SunSoft,
“WebNFES, a distributed file system,
extends NFS to work over the intranet
by using a Web convention, the NFS
URL. This lets Java and Web-aware
applications easily access a file anywhere
on the Internet and allows site man-
agers to export file systems onto the
Internet in a secure manner. Remote file
directories can be viewed on the client
computer as a seamless extension of the
client’s local hard drive.”

While all the new and enhanced fea-
tures are impressive, Sun should use care
in its treatment of Microsoft and Win-
dows, says Aberdeen’s Dorin, instead of

~ Applications, for another: NCR customers running Solaris
will have access to the hundreds of applications written for
the Sun operating system (granted, not as many applications
~ are ported to Solaris x86 as to Solaris SPARC).
As part of the deal, NCR will share some of the advanced
technologies found in its MP-RAS operating system with

Sun, for potential inclusion in Solaris. Given the reliability

SunExpert Magazine M October 1997

focus of MP-RAS, analysts suspect that any technology
transfers between the two companies will revolve around
those functional categories.

For Sun, though, the real benefits of the agreement are less
tangible. An affiliation with NCR is a status symbol. “NCR has
been selling into the enterprise for a long time,” says Dorin.
Compare this with Sun, which-marketing assertions to the
contrary-has only become a player in the enterprise server
space in the past couple of years. “NCR is validating the fact
that Solaris is a valid enterprise platform,” Dorin says.

Not only is NCR saying that Solaris is good enough for its
customers, it is saying that it is good enough for its cus-
tomers running Intel, traditionally the bastion of the Micro-
soft Corp. 0S. So if, according to Dorin, in the next couple
of years we witness an informal consolidation of the myriad
UNIX platforms, Solaris will stand a good chance of becom-
ing the heir to the UNIX empire.—as
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continuing to fuel the current verbal
jousting between the companies,
because corporate buyers want an ally
to Windows, not an adversary.

“These people are using Word,
PowerPoint, etc., and Sun has a repu-
tation as being a technology company.
They [Sun] need to sell not by bashing
Microsoft, but based on solutions and
the ability to coexist with NT...Solaris
has features that support Windows and
Mac clients, and the average IT man-
ager doesn’t want to buy products from
a company that hates Microsoft.”—jsw

Sun Division
Devotes Itself to
Testing Java

SunTest had been laying low within
Sun Microsystems Inc. for about a
year. In August, it surfaced in a big
way, announcing its existence, a suite
of Java testing tools and its first cus-
tomer—IBM Corp.

The new suite of testing tools fills
a void in the Java marketplace, says
Joseph Ols, manager of marketing for
SunTest. Whereas there are hundreds of
testing tools devoted to applications
written in C and C++, none of these are
particularly well-suited to testing plat-
form-independent Java programs. In
fact, because traditional tools test exe-
cutables at the operating system level,
testing must be repeated for each and
every platform that you want to sup-
port. Conversely, SunTest’s Java testing
tools are themselves written in Java and
therefore operate at the level of the
virtual machine. Theoretically, then,
results are platform-neutral.

There are three new testing tools:
JavaStar, a GUI testing tool; JavaSpec,
for testing Java programs through their
APIs; and JavaScope, which measures
how thoroughly a given Java program
has been tested.

The GUI-testing JavaStar corre-
sponds to what most people think of
when the subject of testing tools comes
up: a tool that tests a program from
the perspective of the end user. As
such, JavaStar allows users to record
test scripts simply by interacting with
the program—the scripts are generated

10
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automatically. Also, Ols points out, the
scripts themselves are generated as pure
Java code—not an obscure proprietary
scripting language. Programmers, there-
fore, do not have to learn a new language

and can integrate the scripts directly into
their Java debugging environments.

JavaSpec, on the other hand, tests
components of a Java program that are
not GUI-related. SunTest recommends
JavaSpec in the event that a program
does not have a GUI (Java servlets, for
example), or as a complement to testing
with JavaStar.

Finally, JavaScope provides insight
into how much, and which, code has
been tested. Code coverage is measured
through branch, method, logical and
relational metrics. According to Ols,
this is the first such tool to appear in
the Java marketplace.

IBM, meanwhile, has licensed the
three tools for its internal Java devel-
opment teams. However, the company
also announced that it will make the
tools available to developers using the
IBM Validation Centers for Java, as
they prepare their applications for
100% Pure Java certification.

JavaStar, JavaSpec and JavaScope
are all available from SunTest’s Web
site, http://www.suntest.com.
Pricing is set at $1,995, $1,495 and
$495, respectively. Also available at

SunExpert Magazine M October 1997

the Web site are JavaPureCheck and
JavaSpin, two free tools used in the
100% Pure Java certification process.—as

Sun Acquires Info
Appliance Vendor

With its August acquisition of all
the outstanding shares of capital stock
of Diba Inc., an information appliance
vendor, Sun Microsystems Inc. looks
to add a chunk of the home market
to its arsenal of recent business-orient-
ed product introductions—including
high-availability servers and storage
products, SMP systems, Java and Java-
related software and hardware, even a
Java-based SmartCard product. All of
this verifies that the company wishes
to be much more than a powerful
UNIX desktop and operating system
vendor.

Information appliances are com-
puter-based devices such as financial
assistants, Web browsers for standard
television sets, email/fax phones and
personal travel assistants. With its
experience in this area, what does Diba
bring to Sun’s formidable enterprise
computer lineup? For one thing, Diba
is at the forefront of the information
appliance marketplace.

At the company’s core is an open,
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Document Imagmg

Whether you are scanning documents,
letters, or photographs, we will fulfill
your needs with Apunix's scanners.

To convert your scanned documents to
text on your SPARCstation™ system,
Apunix offers the latest and most
advanced document recognition
software available today.
CharacterPro™ has both omnifont and
trainable technologies in one easy to
use package. It can handle character
recognition on documents ranging
from one page to hundreds of pages.
Even correcting and training
multipage documents is easy with
CharacterPro's unique font rev1ew
feature and interactive 3
learning capability.

We n guide you \\“%\\%
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™
OpenScan
Apunix's award winning software is
ideal for both document and color
scanning applications. It is both full-
featured and easy to use for the novice
user so that production scanning is a
breeze. The OpenScan software kit
consists of a loadable SCSI device
driver for Solaris® 1.X and 2.X, the
OpenScan GUI (Graphical User
Interface) allowing access to all
hardware features supported by each
scanner, a UNIX-style command line
scan program for prototyping or easy
integration, the Remote ScanServer
Daemon that turns the scanner into a
true workgroup device by allowing
scanning from remote Sun®
Workstations™ and X-Terminals,
GammaTool for creating and loading
gamma tables into the scanner, and our
device independent API (user callable
library) for incorporating scanning into
your own application. OpenScan
supports an extensive list of scanners.

Call for more information on
the fine products from Apunix

1-800-8APUNIX

Apunix

Our trail led us to an unbelievable cachet
of riches. Scanners with fantastic
capabilities fit for any Sun®Workstation." It
was then we knew we had discovered the
Jfinest document and color imagery in the
UNIX jungle. Night was approaching, and
we needed to take precautions so we headed
back to camp Apunix.

~to be continued...
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Color Imaging

Apunix provides the most complete
solution for scanning in images on Sun®
Workstations.™ Create professional color
imagery using Apunix's scanners,
OpenScan software and Adobe
Photoshop.™ This easy to use
combination will provide you with the
tools for fast, colorful and creative
presentations and desktop publishing. The
scanners are also designed to be used for
GIS application as well as scientific and
medical imaging applications.

*Adobe Photoshop™ plug-in included.

Available from SunExpress
US, 1-800-USE-SUNX

Scanners: 1S-60, FS-2, JX-330
Software: OpenScan,
OpenPaste,CharacterPro

SunExpress Europe

UK, 0800-89-88-88
France, 05-90-61-57
Germany, 01-30-81-61-91
Holland, 06-022-34-45
Switzerland, 155-19-26
Sweden, 020-795-726

@ Sun

Value Added Reseller

9555 Chesapeake Drive, Suite 105, San Diego, CA 92123, (619) 495-9229, Fax: (619) 495- 9230 E-mail: sales@apunix.com, Homepage: http://www.apunix.com

Sun, the Sun logo, Sun Microsystems, Sun Workstation, and Solaris are trademarks or registered trademarks of Sun Microsystems, Inc.
All SPARC trademarks, including the SCD Campliant Logo, are trademarks or registered trademarks of SPARC International, Inc.
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Diba Web Mail Telephony GUI Widgets | |Audio/Video
Application
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TV Services Services Push DeveI'?';l)ment
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Application Foundation Interface API
Diba . Opaque
Application Graphics/font device System
Foundation library library library
Platform Interface API
Platform(s) Device Network Microkernel Diba
drivers protocols Service Link
Hardware

At Diba’s core is its Information Appliance Suite, an open, end-to-end architecture

for information appliance development.

end-to-end architecture for the
development and delivery of infor-
mation appliances and services called
the Diba Information Appliance Suite.
First introduced in Fall 1996 and
recently updated to Version 2.0 this
Spring, the Diba Information Appli-
ance Suite is a collection of programs
that includes applications such as
browser, mail and telephony programs;

Diba Application Modules, each of

which has its own open API for things
such as GUI widgets, broadcast televi-
sion, on-demand services and a Java
Development Kit; Diba Application
Foundation, which includes a graphics
and font library, opaque device library
and a system library; and a platforms
interface API with device drivers, net-
working protocols, a microkernel and
Diba Services Link. Underlying all
this is the hardware platform itself,
not supplied by Diba, whether it is a
Sun Solaris system, a Windows PC or
a Macintosh.
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Says Scott McNealy, chairman and
chief executive officer of Sun, “Infor-
mation appliances represent an enor-
mous opportunity for manufacturers
who can deliver the right products at
the right time. By leveraging the Java
software platform and Java-enabled
microprocessors with Diba’s experience
in assembling technology components
into complete solutions, Sun hopes to
enable OEMs to take advantage of the
market’s vast potential sooner rather
than later.” The market is already pop-
ulated by names such as Microsoft
Corp.’s Windows CE and Network
Computer Inc.’s Navio. Sun plans to
make Diba’s product line 100% Pure
Java-certified eventually.

According to Diba President and
CEO Farzad Dibachi, “This union will
be our company dream realized: to
democratize information access by
making it available to the full spec-
trum of consumers...Sun has the
resources and complementary tech-
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nologies [such as Java] necessary to
accelerate the process of getting net-
worked information appliances into
consumers’ hands.”

Diba’s less than 100-member staff
will become a division of Sun Micro-
electronics Inc. and will reportedly
be called the Consumer Technologies
Group. Dibachi will report to Sun
Microelectronics President Chet
Silvestri.—jsw

San Francisco,
Here It Comes

The Java movement received a boost
with the introduction of IBM Corp.’s
San Francisco project, a Java framework
that takes a building-block approach to
delivering business applications. The
first products to see the light of day are
the San Francisco Common Business
Objects and the San Francisco General
Ledger.

The idea behind San Francisco is to
allow independent software vendors
(ISVs) to license the technology from
IBM for incorporation into their own
mission-critical applications. This
approach to development would allow
for 40% of the application to be created
in advance, facilitating ISVs in the cre-
ation of unique products, IBM says.
Also, this would save development time
and money.

The San Francisco framework con-
sists of three layers: Foundation,
Common Business Objects and Core
Business Processes. The Foundation
Layer is designed to provide an infra-
structure for the other two layers while
hiding differences in underlying tech-
nology from application developers.
The benefit of that, according to IBM,
is that multiple platforms are supported
with greater ease while still exploiting
platform-specific functions.

The Common Business Objects
Layer is composed of several indepen-
dent frameworks that are classified
in two categories: business objects
common to multiple domains and
common application level services.
The top layer of the framework is
the Core Business Processes. The hope
here is to have a highly extensible
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objected-oriented implementation for
the basic structure, thus offering an
application provider the required features
in a select application domain.

The Common Business Objects
software offers developers reusable code
for typical business data that all appli-
cations would share, such as customer
data, currency information and calen-
dar, IBM says. The General Ledger is
the first function-specific business
process component.

The project began in 1994, when
after working with several business
partners and software vendors, IBM
realized that business management
applications, such as basic accounting
or human resources systems, were not
very different at the subsystem level.
“The differentiation didn’t exist in
creating customer records or objects, or
creating an invoice and inventory
item,” says IBM’s Joe Damassa, director
of marketing for the San Francisco
project. “So [the middle-tier ISVs] said
we're the smaller guy, and we really

need somebody like IBM that can
develop this infrastructure for us, so we
can then take it and incorporate it into
our application and build unique stuff
on top and take it to market.”

The theory goes that these smaller
companies would not have to invest the
time or money to redevelop new tech-
nologies, particularly on the server side.
That would be left to IBM. In addi-
tion, because Java is the language of
the framework, ISVs wouldn’t have to
invest in porting their software onto
multiple platforms. To accomplish this,
IBM worked with more than 200
global software firms including Client/
Server Technology in Israel; EDB
Gruppen Systems A/S in Denmark; Lab
2000, S.A. of Spain; Lawson Software,
Minneapolis, MN; and Synon Corp.,
Larkspur, CA; to name a few. Big Blue
also plans to implement an OEM
pricing model.

Initially, the project called for C++
to be the language of the San Francisco
framework, but then Java hit the mar-

ket. “We did some work with Sun, and
it looked like it was a better environ-
ment for what we wanted to do,” says
Damassa. “So we switched all the work

over to Java in early 1996.”

The Java Factor

One of the factors that could con-
tribute to the success or failure of San
Francisco is the success or failure of Java.
Java is still seeking industry acceptance.
There are issues of Java’s performance and
whether or not the promise of Java,
“write once, run anywhere” can be deliv-
ered. On the other hand, the fact that a
company of IBM’s stature has invested in
a framework completely based on Java is
certainly a boost to the cause.

But is this a Catch-22? Does some-
thing like San Francisco-which brings
the hopes of making mission-critical
applications available to the market in
100% Pure Java—have to succeed for
Java to be accepted? Or does Java have
to win over the industry on its own?
“They are very closely tied together,”
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a single monitor, keyboard, and mouse
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or mouse
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to 256 computers
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says David Andrews, managing partner
of D.H. Andrews Group, a market
research firm based in Cheshire, CT.
“IBM has decided it’s going to come
down on the side of Java.”

Dennis Byron, research manager for
vertical industry applications at Inter-
national Data Corp. (IDC), Framing-
ham, MA, feels the Java approach is
at least a plus for San Francisco. “The
most important factor is that they are
making it an all-Java effort, but time
will tell.”

The comments so far are favorable
from analysts and ISVs. The very fact
that IBM has begun to deliver product
is important. While this won’t result in
software reaching the hands of end
users this year, it is possible the first
application based on San Francisco
could reach the market by the end of
1998 or the beginning of 1999. Also,
the potential of the multiple-platform
availability is exciting to ISVs. “San
Francisco gives the end user complete
flexibility,” says Peter Patton, chief
technology officer at Lawson Software.
“This amounts to a real standard.
I expect it to be an ad hoc standard,
and it may become a universal stan-
dard as well.”

The future for San Francisco remains
to be seen. If all goes well, IBM will mar-
ket the technology to ISVs and offer a
certification program that could result in
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the phrase, “San Francisco Inside,” enter-
ing the lexicon of marketing slogans.
Additional components will be released
to developers over the coming months;
in particular, a product called the Com-
bined Ledger is scheduled for 1998.
The performance issue, which many
analysts feel will be improved both with
Java and even San Francisco, is certain
to improve its chances of success. As
IDC’s Byron says, “time will tell.”—pzc

RS/6000 to
Support NDS

Add IBM Corp. to the list of compa-
nies that have partnered with Novell
Inc., Provo, UT, to license the Novell
Directory Services (NDS). The agree-
ment, announced in July, allows IBM to
integrate NDS with all of its operating
systems including AIX. At press time,
Novell had licensed NDS to 11 other
companies, including Sun Microsystems
Inc., Hewlett-Packard Co., Santa Cruz
Operation Inc., Oracle Corp. and Net-
scape Communications Corp.

The inclusion of the RS/6000 family
into the NDS fold makes the Novell
technology available on most UNIX
systems on the market. “We were inter-
ested in having IBM as a partner because
the RS/6000 is an incredibly strategic
platform,” says Michael Simpson, direc-
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tor of marketing for the network services
group at Novell. “It’s one of the top
couple of UNIX platforms.”

NDS is a Lightweight Directory
Access Protocol (LDAP)-enabled direc-
tory, designed to help administrators
manage network resources, including
users, groups, printers and volumes.
NDS uses a hierarchical tree structure,
showing the physical infrastructure
of the network’s resources, Novell says.
“Let’s say you have an RS/6000 in your
network, and you have an NDS tree
that is maybe made up of HP-UX,
SCO and NetWare,” says Simpson.
“When you get an AIX box, you can
run on it any of our applications, appli-
cation launchers and things like that.”

Simpson adds, NDS will provide
some of the value that NetWare does
for the rest of the network, such as the
single sign-on feature.

The agreement allows IBM to ship
NDS with the RS/6000 system and
S/390 enterprise servers. Users of AIX
4.2.1 and higher will be the first to
take advantage of this news. “One of
the key strategic missions of the
RS/6000 is to support standards in a
heterogeneous environment,” says Ken
Stokes, program manager of RS/6000
alliances at IBM.

Some analysts are not impressed
with Novell’s recent agreements. “It’s
really a shallow announcement. What
you want is the application directory
to adhere to a common product, not
so much the operating system,” says
Jon Olesik, senior analyst at Forrester
Research Inc., a market research com-
pany based in Cambridge, MA.
“Novell has really worked long and
hard convincing the market that
having NDS on all the operating sys-
tems is really important,” says Oltsik.
“It would have been nice if it were true
four years ago.”

John Laurencelle, a consultant for
Applied Systems Management Group, a
Hillsdale, NJ-based consultancy firm,
supports NDS for several of his clients.
He thinks the news is definitely a posi-
tive for customers. “It streamlines things
for distributed data center support peo-
ple,” Laurencelle says. “Anything to
make things more seamless from the
user’s standpoint is critical.”—ptc o
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Ask Mr. Protocol

TOM BARRETT

“In the year 2525...."
— Zager and Evans,
eponymous

“I saw her on the corner
by Ellies Cafe / Lookin’ like
a Cubist painting someone
threw away....”

— Susan James, “Eileen”

“Let it be, let it be....”
— The Beatles, “Let It Be”

TN BAGr2IL

Mr. Protocol Grows Up

o Look, I don't know where in the

o heck you guys got the protocols you
run now, but I've gotta tell you, it looks
like the Nets getting away from you. All
these new services are based on proprietary
protocols used in only a single product. Lots
of them do about the same thing, and the
only difference is how well they work over
a 28.8-, 33.6- or 56-Kb/s modem. Don’t
you think Mr. Protocol is becoming irrele-
vant? The whole Nets going to be all-
Microsoft in about five years anyway.

Well, I'll be darned. You've actu-
o ally gone and done it! Up until
this very moment, I would have sworn
on my overly cushy job as his amanuen-
sis that Mr. Protocol had not one speck
of humor in him. But just look at him!
I've never seen anybody in such hyster-
ics. I think he’s going to hurt himself.

It would be too easy if there were any-
thing I could easily point out about your
concerns. If they were patently ridiculous,
I don't think The Bitwise One would so
much as crack a smile. No, he’s probably
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yukking it up because the reasons why
your scenario of doom won't occur are
numerous and obscure. And if there’s one
thing Mr. P, likes, it's numbers. (Mostly,
he likes numbers of Big Stuf Ding-
Dongs, but in a pinch any old numbers
will do, so long as they fit over a wire.)

Microsoft is hungry. Vendors are
coming out with increasing numbers of
special-purpose, specially tuned proto-
cols that have never seen the inside of
a standards process. But there are lots
of other things going on too, less visible
and more far-reaching, which work
against these. And, to a certain extent,
they work against themselves.

Let’s take a look at that second point
first. Aside from being successful, Micro-
soft as a corporation has one glaring
feature: It is, and has always been, pro-
foundly unoriginal. Every single one of
its many software products is a copy of
someone else’s original. Windows 95
mimics the Macintosh, which mimics
the Alto, which hardly anybody ever saw
except the Xeroids and Mr. Protocol.
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Excel mimics Lotus 1-2-3, which in turn
mimics Visicalc. Word mimics a slew of
predecessors. And so forth.

This is not to say that Microsoft
could not be original. It has hired the
top people in just about every area of
software design. There are rumors that
at least some of its current products are
implemented using startlingly advanced
software tools (one fellow claims that
Excel is implemented in Lisp, while at
the center of Word is a Prolog engine).
For whatever reason, Microsoft prefers
to concentrate almost wholly on mar-
keting and not on original product
development. And it is always reactive,
not proactive, to market needs. Prod-
ucts are created and marketed to fill
needs, not to create them.

“Those who are ignorant of history
are doomed to write endless term papers
about it,” as Santayana never said. Mr.
Protocol, being profoundly ignorant of all
history predating Paul Berens’ paper on
packet switching, therefore dumps on
yours truly, his amanuensis, the task of
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grotting around in historical texts for
exemplary tales. But this time, I dont
think I'll bother. Just about anybody who
is even glancingly familiar with Roman
history knows what happened when the
empire became reactive, rather than
proactive, oriented toward conserving the
empire rather than expanding it. Not
that Rome ever officially declared an end
to expansionism, of course. It merely

Ask Mr. Protocol

found that, at a certain point, actual
expansion became impractical.

IBM hit this limit years ago. It made
the mistake of discounting the impor-
tance of the microcomputer architecture
that it developed. IBM survived, but it
no longer dominates the field.

Microsoft nearly made a similar mis-
take when it ignored the Internet during
its formative years. In many ways, this
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may have been a Catch-22 situation.
Had the Internet been subjected to the
tender mercies of the Microsoft mark-
eteers, there is at least a possibility that
one or both entities would not have
survived the collision. Now, Microsoft
has a warm and tender vision of a PC
in every home in America, running
Microsoft software. It seems unlikely.
But even if it were to happen, it would

~ no longer mean the end of the pluralis-
- tic Internet we have known and loved.

Why not? Mr. Protocol is glad you

Because, even if there were a Micro-

- soft PC in every home, the Internet

- would not be limited to the Microsoft

- home PC, or even the Microsoft office

- PC (or the Microsoft Office PC, either).
- There are too many other things for the
- Internet to be doing.

Had the Internet been
subjected to the tender
mercies of the Microsoft
marketeers, there is at
least a possibility that
one or both entities
would not have survived
the collision. Now,
Microsoft has a warm
and tender vision of

a PC in every home

in America, running
Microsoft software.

It seems unlikely.

There are all sorts of non-Internet

© computer networks in existence. We

- don’t see them even when we interact

- with them directly, because they are so
. specialized that they might be said to

- have protective coloration. They’re in-
. visible even when they’re in front of us.

Consider Sprint. These days, its a

- telephone company and the owner of

- one of the Internet backbone networks.

- It used to be just a telephone company.

© And, before that... Not too many people
- remember that the “S-P-R” in “Sprint”

- stands, or stood, for “Southern Pacific

. Railroad.” Sprint came into existence
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when Southern Pacific decided to make
use of its right-of-way corridors to lay
fiber-optic cable. The original purpose
was to provide the railroad with a sig-
naling and telephony system that would
allow it to control its network of cars
and track without paying good money
to AT&T to carry the telephone traffic.
It worked too well: Sprint spent a boo-
dle and wound up with a network with

Ask Mr, Protocol

a far greater capacity than it would ever
use. It decided to sell the excess capacity
to the public, becoming a long-distance
telephone provider.

It worked, but it had a really rocky
start. Not too many home consumers
agreed that an industrial telephone sys-
tem with minimal noise suppression
and rigidly controlled voice bandwidth

was an entirely acceptable replacement

_ %m Bium o
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for AT&T’s high-quality landline ser-
vice. Also, Sprint had to learn the won-
ders of running a truly huge billing
system. It thought it already had one.
Hah. Lots of people think Sprint hasn’t
gotten that part right even yet.

But back when Sprint was just a part
of the railroad, passengers were sup-
ported by this network without even
being aware of its existence. And today,
there are financial networks that owe
nothing to the Internet. Stock trading

. networks are also immense, and like-
wise free of any Internet protocols.

This state of affairs will probably

. not last, however. The advantages of

an integrated network are so large that
security and compatibility problems

- will be attacked with vigor, the profit

motive ever strong, if not in the hearts
of the implementors, then at least in
the hearts of the people they work for.
And we can see indications of the
solutions today. There is an extension
of the TCP protocol, called Transac-
tion TCP, or TTCP, that is designed
to allow a single-query-single-response
style of interaction, as used on the

. financial networks, to operate over IP

with the same reliability as regular

¢ TCP, but without the typical overhead

- of opening and closing a connection.

At the application level, trading houses
are beginning to make their services
available over the commercial Internet
to subscribers, who can now carry out
trades on the various exchanges as easily

. as if they were at the broker’s location.

Some of these applications use
Microsoft software, and some do not.
This is exactly as it should be, thinks

. Mr. Protocol. The right tool for the

right job. Commonality is important in
trading situations, more important than
the overall beauty of the software...and
people like Morgan Stanley have enough

: money that even Microsoft is quick to

fix any bugs that may arise.

But there are other Internet arenas
as well. Mr. Protocol has discussed
with keen interest the wireless Internet

- connection available through Metri-

com’s Ricochet product. This entire
network technology was initially devel-
oped by a company that planned to use

- it to read neighborhood electric meters

automatically. Power companies in
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general would love to be able to get rid
of the human meter reader. This has
led to the pioneering of at least two
new wireless network technologies.
The first, exemplified by Ricochert,
involves the installation of a regular grid
of wireless network nodes throughout an
area. Each node has buffer memory and
acts as a store-and-forward network ele-
ment. In its intended application, each

eliable,
loyal,

and he’ll
always

be there
for you
long after
you take

him home
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and longitude-because each node,

being immobile, has a permanent,

known geographical location. Add-
ressing and routing are handled by
making the network’s physical and

logical topologies identical.

This application does not necessarily
have to be implemented as a TCP/IP
network. But these protocols were
already available and would certainly do
the trick. But wait! As they say, there’s
more. Because Metricom used standard
TCP/IP in its network, it could as easily
pass packets from any other kind of a leaf
node. Network traffic didn’t have to be
limited to power meter readings. The
result was a strong product that promised
28.8-Kb/s network connectivity, wireless,
for a very reasonable monthly flat fee.

And no way is this a Microsoft
product.

Even more fun is being had in the
satellite industry. An entire satellite-
based subindustry is growing around the
so-called “little LEOs,” which are small
(in some cases, breadbox-size) satellites
in low earth orbit. These satellites can
communicate to and from orbit using
much lower power than the fixed com-
munications satellites in geosynchro-
nous orbit, because they're only a couple
of hundred miles up instead of tens of
thousands of miles up in space. The
downside is that they travel extremely
rapidly in their orbits and are generally
above the horizon for a maximum of
20 minutes apiece. For reading power
meters, though, this is plenty of time,
and these things are so small, and the
orbits so low, that they can literally be
thrown into orbit by the dozen. Toge-
ther they form a low-speed network,
useful for paging, messaging, the ubiq-
uitous meter-reading applications and
doubtless a raft of other things that
haven’t been thought of yet.

The pressure to integrate the diverse
special-purpose networks into the glob-
al Internet is strong, because it brings
new users and services to the table of
each of these individual networks, as
well as a whole raft of pretested and
predeployed tools for things such as
network management and security.

And no way are any of these Micro-
soft products.

The Internet is not going to be able
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No such file or directory
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to absorb all these peculiar networks
without a hiccup. In some cases, special
protocols will be necessary. In other
cases, extensions to existing protocols
will be required. For example, consider
the wonders of the 18-inch dish.

This is a case of a geosynchronous
satellite on steroids. The notion is almost
embarrassingly simple. The more power
you use from orbit, the smaller the earth-
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moved. The only secret is the willingness
to expend scandalous amounts of in-
orbit power. In some cases, at least, this is
achieved by using multiple transponders,
all transmitting the same signal, for an
n-fold increase in overall signal strength.

The upside is that the economies of
scale have made the set-top boxes for
this service amazingly cheap. The other
part of the upside is that every box ever
made for this service has a 23-Mb/s data
jack on the back.

The downside is that it’s one-way.
No way can an 18-inch dish running off
of house current create a strong enough
signal to be heard in orbit, at least, not
by these satellites. The high-speed con-
nection is one-way only. To be used as
part of the Internet, a separate back
channel must be used. This could be in
the form of the rest of the (terrestrial)
Internet, sending packets back to the
uplink site (or wherever) to complete a
round-trip path from source to destina-
tion. This works well for certain usage
models, less well for others. It’s nearly
ideal for Web surfing, because that is a
highly asymmetric operation. Large vol-
umes of data flow over the satellite link,
and a relatively small traffic of button-
clicks and packet acknowledgments
flows over the terrestrial Net. It’s just
about pessimal for any kind of a server.

Let us finish by looking to the future.
The future of IP is IPv6, the next genera-
tion of IP. With a 128-bit address space,
and just beginning experimental deploy-
ment, it is in somewhat the same condi-
tion as a newly finished, five-acre ware-
house built from prestressed concrete.
The few people standing around inside
it are so bewildered by the sheer sense
of open space that it’s difficult to figure
out just where the dividing walls go. The
placement of these “walls,” or subnets,
in the new ID, is the hottest current topic
of debate regarding the IPv6 network.
There is a spirited debate among the vari-
ous network implementors, each bring-
ing their “lessons learned” from watching
how IPv4 was collapsing under the load.
Some want physical aggregation of net-
work addresses, some want logical aggre-
gation, some want processors to pay
attention to both at the same time. Mr.
Protocol is of the opinion that anyone
who thinks that a one-size-fits-all style
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of redecoration of the warehouse is all
that’s required is missing a bet.

Yes, route aggregation is important,
because no, we can’t have arbitrarily huge
routing tables. But there’s something else
at work here. Route aggregation is sim-
plest in a strongly hierarchical network,
and that seems to be the general direction
things are taking. People who are worried
about the number of individual proces-
sors in their homes are woefully behind
the times. Just adding up the number of
hierarchical subnets in any given house
will be the impossible task to undertake
tomorrow. Processing power will be ubiq-
uitous, and the organization of the net-
work into local hierarchies will be the
only way to hold a useful, hierarchical
image of the aggregated nets in mind.

And, in the end, Clifford Stoll is not
entirely wrong in Silicon Snake Oil. There
really isn’t anything on the Internet that’s
quite like the impossible colors of a beach
sunset, producing shades that no monitor
could reproduce, the illuminated manu-
script of the sky. The Internet will be
ubiquitous, nonhomogeneous to a fault
no matter who's playing Corporate God,
and ultimately limited to what its abstract
universe of sights and sounds can offer.

Some authors are now giving credit
to the music that was playing while they
were writing. Why not? This column was
brought to you by Susan James, Shocking
Pink Banana Seat. Mr. Protocol gives it
two checksums up. Absolutely. http://
www.pacificnet .net/~susanj =o

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

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 quali-
fications and may, in fact, have none what-
soever. His email address is amp@cpg . com.
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UNIX Basics

by Peter Collinson, Hillside Syste}ﬁs

nalyzing Syntax

* think that nearly all the programs

I have written in my life have con-

tained an element of text processing.
Some programs take input from users in
the form of interactive dialogue; others
read data from files. It has always been a
sensible approach on UNIX systems to
store primary data as text so people can
use general-purpose editors to access and
maintain the files and utilize the rich
UNIX tool set to search or otherwise
manipulate the data.

Programmers who plan to take text
input from a file or from the user’s key-
board face similar sets of problems when
designing what that text should be. The
fundamental problem is that the program
is performing what amounts to pattern
recognition. In general, the program will
see the text come in one character at a
time, and it needs to understand the for-
mat, allowing it to pick out meaningful
information from the data stream. We,
as humans, can experience the problem
when listening to others talking in an
unfamiliar language. If the language is

30

completely unknown to us, then we will
hear a meaningless jumble of sounds.
However, we only need a very small
understanding of the language to break
those sounds down into words that we
might learn to understand.

The task, then, of any program that
wants to read text is to take the charac-
ters it sees and change that text stream
into something comprehensible.

Much of our understanding about
how text recognition should be done is
taken from the work of the pioneers in
program language design. Compilers
and interpreters for languages like
FORTRAN or BASIC tended to recog-
nize text using a character-by-character
approach. For early BASIC, each line
started with a number that was the line
number, statements looked like this:

10 INPUT A
20B=A+1

30 PRINT B

So for each line, the interpreter starts

SunExpert Magazine M October 1997

by reading numeric characters until it
finds a character that is not a number.
It will turn the sequence of characters
into a decimal number that is the line
number. Scanning on, the next non-
space character will be the first charac-
ter of a command or the start of an
arithmetic statement. Characters are
read until it’s clear what the statement
is. Then, the arguments to the state-
ment are processed. This is an example
of “bottom-up” parsing. We take the
characters that make up the input and
attempt to collect them together, mak-
ing a higher-level object.

Early computer scientists realized the
character-by-character approach does
not scale. It doesn’t allow you to share
code. Each statement in the language is
understood by an individual part of the
program that is coded separately to deal
with each type of statement. The process
is error-prone. No formal rules are being
applied to the text, so each statement
has to be examined to see if it fits in
with the rules of the language.
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It was realized that the fundamental pattern recognition
problem was actually one of language recognition, that pro-
gramming a computer was a form of language use. Computer
designers began to look at the work of linguists. Natural lan-
guages all have grammar, a set of rules that are used to create
the phrases or sentences. If a grammar was imposed on a lan-
guage intended for computer input, then it would be possible
to use the rules of the grammar to verify that input from the
user was syntactically correct. In fact, parts of the early lan-
guages used formal grammar; they used the familiar infix
algebraic notation to express mathematical statements. It was
a matter of generalizing the approach to a whole language.

These grammars tend to be “top-down.” We start the trans-
lation process looking for a “program” that comprises several
varieties of “statement.” For primitive BASIC, each statement
is a “line-number” followed by a “command.” One command
is a “keyword” (INPUT in the example above) followed by a
“variable list,” and a variable list is a single “variable name” or a
variable name followed by a comma and another variable list.

The specification of the Algol language was the first time a
complete programming language was described using a formal
grammar. The grammar was specified with the reference lan-
guage called Backus-Naur Form (or BNF) that was used by the
international group of people who developed Algol. I suspect
that Algol is always thought of as a European language by
many folks in North America. It shouldnt be forgotten that
John Backus was the U.S. representative on the committee
that established the language, and that the language was from
the beginning intended to be an international language.

Later, BNF became the basis for automatic language speci-
fication systems, such as the yacc language, which is used to
provide syntax analysis for the C language.

Algol and the notion of using formal grammars to specify
languages taught us that the business of recognition should be
done in several phases: First, you should attempt to make sense
of the characters by analyzing the text into identifiable chunks
known as tokens. Then, having built a representation of the
structure of the text, that structure can be examined using a
top-down approach to check its syntax. Finally, having validat-
ed the input, the statement can be interpreted, compiled or
stored, depending on the application.

Tokens and Shells

Well, this article started from the thought that I take the
notion of a token for granted. When I am looking at C, a
shell script, an awk script or Perl program, I mentally parse
the line into tokens in the same way that you are reading this
text. You know that each word is delimited by spaces and
your braingetsveryconfusedwhentheyareomitted. Well, it’s not
quite true to say that words in English text are only delimited
by spaces. Some words are terminated by punctuation charac-
ters. Punctuation is also used to give you information about
the intended phrasing of the text. Also, some words are termi-
nated by the end of a line.

Many UNIX programs use the approach of breaking the
input line into tokens. Some programs will then use a formal
grammar to process the tokenized data, often making use of

yacc to generate the necessary tables. Many programs will stop

at the tokenization phase. Shells are a good example of programs
that split the input line into tokens and then use those tokens in
a bottom-up fashion to execute a command for the user.

On the whole, throughout UNIX, there’s a consistent view
about what a token in a shell might be. Tokens on a shell
input line are separated by spaces or tabs (which I tend lump
together as “white space,” although of course the color of the
space depends on the settings on your screen). Shells will read
their input and split the line into separate tokens, discarding
any white space. As [ said, having obtained a set of tokens,
most shells dont possess a grammar that is formally expressible
and will tend to analyze their input, doing what is needed
depending on what they find.

All shells take the first token on the line to be a command
name and will look for a file of that name in various well-
known places defined by the PATH environment variable (or
the path variable in csh). Other tokens on the line become
arguments that are passed into the program as separate argu-
ments. I’s the job of the program to decode these arguments
and take the action that the user has started.

The early UNIX shells did very little more than take input
from the user and call commands. The shell did recognize that
a token containing an asterisk or a question mark meant that
the token should be expanded into a list of file names before
the command is called, each of the matching file names becom-
ing a separate argument to the program that is being invoked.

Later, variables were introduced into shells. When a token
starts with a dollar character, it is assumed to be a variable that
contains a value. When the command is being created, any
contents of shell variables are inserted into the command at
the appropriate position. So, for the Bourne shell,

S src=fromfile
S dst=tofile
S ¢p $sre gdst

The first statements set the variables src and dst. When the
cp command is read, the $src and $dst tokens are replaced
by the contents of the variables before the command is called.

Because the first object on a line is also a token, there is no
reason why it cannot also be a shell variable, if we follow on
from the example above and use mv as the command name
rather than cp:

$ CPCMD=mv
$ SCPCMD $src Sdst

Once you introduce characters that have a special meaning
like dollar, asterisk or question mark, then you need a way of
telling the shell not to use that special meaning, that you want
the special character to be passed intact into the program that
is being called. Actually, we also need a way of passing space or
tab characters into the program. We need a method of telling
the shell that the space should not act as a token delimiter but
should be considered part of the token. We need a way to
quote character sequences.

Quoting in shells is somewhat of a minefield. Each shell
does things slightly differently. I will concentrate on the Bourne
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shell (sh) and its offspring the Korn shell (ksh). Beware that
the rules may be different if you are using publicly available
clones of these shells. Also, quoting in csh is much more
restricted than in the Bourne shell, making the Bourne shell the
first choice for writing scripts.

In the Bourne shell, you can stop the special meaning of
any single character by preceding it with a backslash. So,

$ echo hello world
hello world

will call the echo command with two arguments: hello and
world, while

$ echo hello\ world
hello world

will call the command with a single argument hello world.
However, using the backslash isn't particularly user-friendly; it
looks kind of ugly. We usually use a pair of quote characters to
create the single token:

$ echo 'hello world'
hello world

The shell sees the opening single quote and takes all the input
that follows as part of the token until the closing quote is
found. The quotes are discarded when the command is called.
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The Bourne shell also allows new lines to be enclosed in single
quotes so single arguments that span several lines can be

specified simply:

$ echo 'hello
world'
hello
world

The single quoted token is “super-quoted”; that is, it ignores all
special characters, including the backslash. The only character
that you cannot put inside a single-quoted token is another sin-
gle quote. All other characters are carried through unchanged to
the command that you are executing. Actually, missing an end
quote in a complex shell script is a great way to introduce hard-
to-find errors, so great care needs to be taken to match opening
and closing quotes when laying out the text.

There are many occasions where you want to use the shell to
create a single argument but also have part of the token created
from shell variables. A double-quoted token achieves the effect:

S src='hello world'
$ echo "$src and thanks"
hello world and thanks

Here, we set a variable to a value containing a space, then
type an echo command. The $src is replaced in the token by
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hello world, but because the string is quoted it will be passed
as a single argument into the echo command. Note that we can
do string formatting by adding text inside the quoted string.

A good and little-used feature of the token recognition sys-
tem is that when we place two quoted sections together, they
are treated as a single token. In shell scripts, I often use this
feature to hop in and out of the different quoting forms:

$ echo 'It'"'"'s a small world after all'
It's a small world after all

adding a single quote into token that is passed into the echo
command. I agree that the example above is overkill. It’s hard to
think of a real one that doesnt need 17 pages of explanation.
It’s important to understand the Bourne shell, its quoting
rules and variable expansion, because many other programs
follow its lead. A good grasp of how things work in the shell
helps considerably with programs like awk or Perl. The shell is
somewhat odd because it’s very much a complex string process-
ing language sitting behind a language that implements a set
of imperative commands that act on named files and have a
set number of fixed parameters.

Tokens in Email

The use of formal grammars and tokens spring up in what
you might think are odd areas. For example, we have implicit
token recognition and syntax analysis when we send or receive

'l'r;ulcvln

Parts 7%

n M(lmory B Iull \\‘ur‘mt\
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email. Several fields in the mail header, including the sender
address (the From: line) and the destination address (the To:
line), are constrained to a certain grammatical form by RFC
822, which defines the way we all deal with mail on the Inter-
net. RFC 822 also specifies the syntax of the Date: field,
ensuring that the line is comprehensible to automatic systems
that may wish to use it, perhaps for sorting the contents of
your mailbox into chronological order.

Mail addresses are something that we use every day, and it’s
often poorly understood that there is a set of rules that govern
their construction. Incidentally, what follows is a little abbrevi-
ated. You are encouraged to read RFC 822 to obtain the full
gory unexpurgated details.

The simplest form of an address field is something like this:

To: aperson@someplace.domain

As you know, you can place comma-separated lists of addresses
on the line. Also the header line can be folded, by inserting a
new line and at least one white space character at the start of
the next line:

To: aperson@someplace.domain,
another@somewhere.else

Notice that the line is separated into tokens using white space
as the separator. This means that someone’s mailbox address
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cannot contain a space. Well, strictly it can, if you are pre-
pared to always quote the name using double quotes:

To: "A Person"@someplace.domain
Actually,
From: A Person@someplace.domain

is syntactically incorrect. The use of double quotes to quote
parts of the mail address is poorly understood, so you are creat-
ing grief for yourself if you create a mailbox address with a
space. Incidentally, you can also use the backslash to quote a
single character in addresses, but the standard explicitly says that

From: A\ Person@someplace.domain

is incorrect.
Most people like to put a human-readable name into the
address, and the most common way is to use angle brackets:

From: Agnes Person <aperson@someplace.domain>

There are rules about what may be placed in the part of the
address before the angle-bracketed section. You are not sup-
posed to put one of the special characters used in the mail

address here. So, for example, a period is not allowed unless
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you quote it, so
From: "A. Person" <aperson@someplace.domain>

is legal because it’s a quoted string. Most mail systems don’t
enforce these particular rules, so there’s considerable laxity in
general practice.

The other common way of inserting your name into the
address is to use the comment facility of the syntax. Any char-
acter can be placed inside round brackets and will be treated
as a comment, ignored by the mail system:

From: aperson@someplace.domain (A. Person)
or

From: (A. Person) aperson@someplace.domain

Notice that the angle brackets have been removed. Strictly,

From: (A. Person) <aperson@someplace.domain>
is not legal. The commented section in round brackets acts
like a single space, and so the line becomes

To: <aperson@someplace.domain>

which is not actually allowed in the syntax. Again, most mailers
dont complain and will get on with the job of sending the mail.
As I said, there’s a bunch more stuff in the syntax that isn’t
in common use. At the time the standard was written, it was
considered important for users to be able to route their own
mail, hopping it from machine to machine. The widespread
takeup of the Internet where domain addresses for mail are
distributed using the DNS has superseded the requirement.
Because of the widespread use of spam mail, many sites are no
longer prepared to relay mail for random third parties either.

Finally

If you look around your system for programs that are
intended to understand the text that you type, then you'll find
tokenization and parsing rules. You'll often find that the syntax
contains ways to ensure that the program can unambiguously
decode what the user has typed. The design of the input is often
a trade-off between what is easy for the system to comprehend
and what “feels natural” for the human.

I recommend you take a look at RFC 822. RFC’s are widely
distributed, I got my copy from ftp://ftp.uu.net//.vol/
2/inet/rfc/rfc822. 2, which mirrors ftp://nic.ddn.
mil/rfc. =e

Peter Collinson runs his own UNIX consultancy, dedi-
cated to earning enough money to allow him to pursue
his own interests: doing whatever, whenever, wherever...
He writes, teaches, consults and programs using Solaris
running on a SPARCstation 2. Email: pc@cpg.com.
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MacPerl - A Little Gem

n Summer 1991, [ was called by the
I Swiss army to do my compulsory 17

weeks of military basic training.
While my duties were not unduly harsh, I
soon experienced withdrawal symptoms
[from my programming habits and there-
fore started looking for a programming
project to do on weekends. Since I had
ported gawk to the Macintosh the preced-
ing winter, and recently had become inter-
ested in Perl, [ decided to attempt a port
of Perl.

Excerpt taken from “Casting Perl
Before Macintoshes” by Matthias
Neeracher, The Perl Journal, Volume 1,
Issue 2, Summer 1996.

Although MacPerl has been around
for several years, many Perl aficiona-
dos—even those who regularly use
and/or administer Macintosh sys-
tems—have never given it a try. This
is very unfortunate. MacPerl is an
extremely handy tool to have in the
Mac OS environment. Perl has pretty
much replaced awk as the “Swiss army

38

knife” of UNIX systems, thus, it might
behoove you to examine this “Swiss
army port” of Perl to the Mac.

What Is Perl?

Perl is an interpreted scripting lan-
guage, based on bits of syntax from
awk, sed, tr and even Basic-Plus. It is
capable of performing a wide range of
functions, including many that could
otherwise be done by combinations of
UNIX commands. However, it is also
able to access low-level system functions
(for example, networking primitives),
support complex data structures and
object-oriented programming methods,
and generally function as a modern,
powerful programming language.

Because of Perl’s scripting roots, it
is very common for a Perl script to be
orders of magnitude shorter than an
equivalent C/C++ program. Features
such as hashes (associative arrays), glob-
bing (file name expansion), regular
expressions and very loose type rules
make Perl a powerful language.
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For more information, visit The Perl
Institute’s Web site at http: / /www.
perl.org. While you're there, follow
the link to 7he Perl Journal. It’s a great
little publication and I predict that it
will grow rapidly as Perl matures. If you
get seriously interested in Perl, be sure
to obtain the definitive “Camel” and
“Llama” books, published by O’Reilly
and Associates: Programming Perl, 2nd
Edition (aka “The Camel Book”) by
Wall, Christiansen and Schwartz, 1996,
ISBN 1-56592-149-6; and Learning
Perl, 2nd Edition (aka “The Llama
Book”) by Schwartz and Christiansen,
1997, ISBN 1-56592-284-0.

O'Reilly also sponsors the O’Reilly
Perl Conference. Next month’s I/Opener,
in fact, will be an informal report from
this year’s conference in San Jose, CA
(August 19 to 21).

Under UNIX, Perl’s ability to emu-
late other commands is simply a pleas-
ant side-effect of the language’s overall
capabilities. Under Mac OS, however, it
can be a real lifesaver. Lacking any sort
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of convenient scripting facilities—
Macintosh Programmer’s Workshop, or
MPW, is not generally available, and 1
don’t count either AppleScript or
HyperCard for much—the Mac OS can
be a real annoyance when a large, relat-
ed set (i.e., a batch) of actions is need-
ed. Although Perl is somewhat more
verbose than the UNIX shell, it is
acceptably terse and very functional.

Let’s say you need to scan a directory
tree, making copies of all the C
or HTML files. Using the Mac OS
Finder, this could take hours of tedious,
error-prone labor. With MacPerl, how-
ever, it becomes a trivial scripting task.
Using some of MacPerl’s other features,
you can do automated retrieval of
HTML files, creation
of input files for
spreadsheets and data-
bases, packet filtering
or routing and many
other useful tasks.

And because
MacPerl is optimized
for use under Mac OS,
you can use it to create
“droplets,” which are Perl applications
that support the Mac OS “drag and
drop” protocol. Your users may not
(and certainly need not) even know
that you are using Perl to create these
applications, but they certainly will be
happy to have them.

In summary, MacPerl is a very
complete port of Perl 5 to Mac OS,
augmented by various Mac-specific
features. It can be run in any of a vari-
ety of ways, providing convenience for
both programmers and users. Finally,
because MacPerl scripts do not rely on
external UNIX commands, they tend
to be unusually portable.

MacPerl makes some effort to act
in a “reasonable” manner, bearing in
mind the differences between Mac OS
and UNIX. For instance, writing the
string “\n” in MacPerl will produce a
carriage return (ASCII\015, the Mac
OS end-of-line delimiter), rather than
a line feed (ASCII \012). If you really
need a line feed, of course, you can
specify the octal code.

For obvious reasons, MacPerl sup-
ports neither the fork call nor the
backquote mechanism (though some
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special cases, such as *pwd”, are emul-
ated for convenience). The system call
is only supported if MPW ToolServer
has been installed. This tends to pro-
duce a more self-contained style of
coding than is normally found in
UNIX-based Perl. But, because in Perl
“There’s More Than One Way To Do
I&7 (TMTOWTDI), there is generally

at least one way to do it in MacPerl.

Programming with MacPerl
Apple Computer provides an exten-
sive programming and batch
execution environment known as
Macintosh Programmer’s Workshop.
Inspired by both the Smalltalk
“Workspace” and the UNIX command
set, MPW is quite pop-
ular among Mac OS
programmers. Apple
supplies it to registered
developers, and it is
also included in some
commercial develop-
ment environments,
including CodeWarrior.
If you have access to
MPW, you may wish to look into

MacPerl’s MPW support features.

The rest of us can use MacPerl as
a stand-alone Finder application.
MacPerl provides a built-in text edi-
tor, works with external text editors
and has modes of operation
(“droplets” and “runtimes”) that work
well within Mac OS. The Macintosh
Toolbox modules provide access to a
variety of features, including
AppleEvents, the Open Scripting
Architecture, QuickTime components
and several Managers (File, Gestalt,
Memory, Process and Resource).

MacPer!’s built-in text editor (based
on Apple’s TextEdit facility) is mostly a
tool of last resort. It suffers from a 32-
KB file size limit, doesn't really under-
stand fixed-width fonts and has no real
support for programming. Basically, it
is an embedded version of Apple’s
TeachText editor, with all of the limita-
tions you would expect.

Consequently, most MacPerl pro-
grammers edit their code using “real”
text editors such as Alpha or BBEdit.
The Alpha editor, which many Mac-

Perl programmers recommend quite
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highly, is available as shareware from most Mac OS-specific
FTP archives.

BBEdit, which I use on a regular basis, has many pleasant
and valuable features (for example, syntax-based text coloring,
regular expression-based search and replacement facilities). In
addition, explicit support features are available for MacPerl
programming. Bare Bones Software sells BBEdit 4.5 for under
$120 (educational or cross-upgrade discounts may apply), see
http://www.barebones . com. It also distributes a reduced-
functionality version, “BBEdit Lite,” at no extra charge.

Most MacPerl programmers will want to keep their
scripts around as text files, to allow them to be modified. If
you are setting up an application for your users, however,
you may wish to create a MacPerl droplet. Droplets are
editable, using the MacPerl editor, but mostly act like Mac
OS programs. For instance, if you drag a file to the icon for
a droplet, the droplet’s Perl code will start up, using the file
as its input. It is also possible to double-click on a droplet
and have it bring up a dialog requesting specific information
on what you want it to do.

If you want to send a MacPerl program to someone who
may not have a copy of MacPerl installed, you can have
MacPerl create executable MacPerl applications (runtime
files), which contain copies of the MacPer! runtime code.
This is not a very efficient way to transmit Perl code, but it
can be quite useful in some situations.

Available Support

Because MacPerl is closely tied to Perl, it benefits from all
the standard Perl support facilities. For instance, many of the
modules from CPAN (Common Perl Archive Network) sim-
ply drop in and work. Again, visit http: / /www.perl.org
to find out what’s available.

There is a very active mailing list for MacPerl itself. List
members are generally quite knowledgeable and helpful;
some regularly do things to enhance MacPer!’s utility. For
instance, list members have ported and tried out many of
the more popular CPAN modules, including a MacPerl port
of LWP, the Library for World Wide Web access in Perl.

To join the MacPerl email list, send a message containing
the body “subscribe” to mac-perl-request@iis.ee.
ethz.ch.

Current versions of the MacPerl distribution are always
available on the CPAN. In addition, both a MacPerl Web
site, http: //www.ptf.com/macperl/ and a MacPerl
CD-ROM are under construction and should be available by
the time you read this. Visit the Web site for late-breaking
news about MacPerl, including information on the status of

the CD-ROM. =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.comn.

SunExpert Magazine W October 1997



&
]
]
e
e
e
e
a

& & o & oy

IR TTIN N, TRl

For ]| SOt

Look no further. nStor has the solutions for all your storage needs. From desktop
systems to enterprise wide, multi-platform rack solutions, nStor delivers superior
quality, reliability and dedicated customer satisfaction.

Product leadership defines nStor’s philosophy when designing and manufacturing
quality, OEM-grade data storage solutions. nStor features a wide variety of
products to increase capacity, protect your data and increase system performance.
Compatible with most any host connection, nStor solutions offer unmatched
flexibility and cross-platform support for Sun Microsystems™, Silicon Graphics™,
Hewlett-Packard™, Digital Equipment™ and any Intel™-based PC.

As a leader in advanced storage technologies, nStor delivers the right solutions for
the right applications. Talk to our Inside Account Specialists for the solution that's
right for you.

For solution information call 800.724.3511 or visit our web site at:

www.nstor.com
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KRISTINA WEISS

Checking Groups

verybody and his dog knows
how to set up a group in UNIX.

The /etc/group file allows
groups to be assigned textual names,
passwords (rarely used) and members.
But everybody and his dog doesn’t
know, at least myself and my dog just
found out, that there are some problems
that can crop up in the /etc/group
file, and that there is a neat little tool for
helping to detect them.

The group check tool, grpck,
checks the format of the group file. It
tells you if any names are redundantly
defined, that is, if they are members of
a UNIX group by virtue of the GID
field in the etc/passwd entries and
also included in the /etc/group file.

Although being doubly defined as
members of a group may not cause
problems for those particular users, it
might cause problems for other users of
that group. For example, once
a group entry gets to be longer
than X members or Y charac-
ters long, the line in the
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/etc/group file will be declared too
long by the grpck tool. As a result,
users at the tail end of the group may
not be given the group privileges that
you expect.

If you run the grpck command
against the /etc/group file (what
other file would you check?), it will
inform you of users who are already
members of a given group and if a
group definition is too long. It will also
tell you if any members of a group
don’t exist in the /etc/passwd and
/etc/shadow files (that is, that they
are not defined on the system). This
can help you pinpoint and remove old
usernames from your /etc/group
file. You will see errors like the one
shown below if you have problems.

If you find that you have a large
number of doubly defined users, you
can remove them from the group corre-
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sponding to their GID entries. The
script shown in Figure 1 will write out
a group (of your choosing) to a file and
then check each member against the
appropriate /etc/passwd entry.

At the end, the script will display a
complete group entry in sorted order
with any doubly defined usernames
removed. You can cut and paste this on
top of the old /etc/group entry, or
you can remove the old entry and insert
the new as shown in Figure 2. Remov-
ing the doubly defined members will
reduce the overall size of the group
entry and may bring it back within the
allowable group size.

[ couldn’ find in any of the man
pages I read what the maximum allow-
able size of a group defined within the
/etc/group file is or any hints that it
might be possible to include groups
as members of groups (as I can with

timmy - Duplicate logname entry (gid first occurs in passwd entry)
Line too long
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Systems Administration

Figure 1. Checking Group Members Against /etc/passwd Entries

#!/bin/csh
#

echo -n "Please enter name of group> "
set GRPNAME = $<
set GRPNO = "grep "$SGRPNAME":" /etc/group ] awk -F: ' {print $3}'°

if ("SGRPNO" == "") then
echo "Sorry -- there is no such group"
return
else
echo "Checking group SGRPNAME, group number $GRPNO"
endif
foreach person (' grep "$GRPNAME":" /etc/group | tr ":," "\012\012" | tail +4")
set PRIME_GRP = ‘grep “$person":" /etc/passwd | awk -F: ' {print $4} "
if (SPRIME_GRP != "S$SGRPNO") then
touch /tmp/grpSGRPNO.outsiderss$s
echo S$Sperson >> /tmp/grpSGRPNO.outsiderss$s
endif
end

echo "Here are the usernames which NEED to be in the $SGRPNAME group: "

set NEWGRP = "cat /tmp/grp$GRPNO.outsiderss$ | sort | tr "\012" ", " | awk ' {print
substr($0,1,length($0)-1)}’"

echo $SNEWGRP ,

rm /tmp/grp$SGRPNO.outsidersss$

Figure 2. Inserting a New /etc/group File

myhost# cp -p /etc/group /etc/group-

myhost# cat /etc/group | grep v :30: > /tmp/group

myhost# fix_group

Which group?> sales

sales::30:billybob, corey,nici, timmy, vancouver

myhost# echosales::30:billybob, corey,nici, timmy, vancouver >> /tmp/group
myhost# mv /tmp/group /etc/group

Figure 3. Figuring out the Limit

head -80 /etc/passwd | awk -F: ’ {print length($1),$1}’ | sort -n | awk {print $2} | tr \012,
tail -60 /etc/passwd | awk -F: ’ {print length($1),$1}’ | sort -n | awk {print $2} | tr \012,

netgroups). Figuring out the limit, therefore, took a bit and sales2::77: preceding them. Then, I repeatedly

of experimentation. Here’s what I did: First, I made a list of used the grpck command and dropped members from
users taken from the top of the list (the first 80) and another the tail end of the first group and the head end of the other
list of users from the bottom of the list (the bottom 60); sec- until each was acceptable—that is, until grpck no longer
ond, I made groups out of them (commands are shown in complained.

Figure 3), this left me with one large group composed of The result? The list with many users with short user-

a lot of short usernames and one large group with fewer names wound up with 75 members and a total length of
longer names. 499. The list with fewer users with longer usernames wound

I simply removed the final comma and added these lines up with 47 members and a total length of 497. Clearly, this

to my /etc/group file with the strings salesl::66: suggests that the limiting factor is the length of the group
46 SunExpert Magazine M October 1997



CRAVING EXPANDABILITY?

f he Perfect
Blend For Your
Enterprise...

Ingredients: Directions:

1 SEC chassis (SEC 160, or SEC 180. Insert the SEC 1 board into the host, and insert

Choose model according to your network the SEC 2 board into the chassis. Using the SEC cable, connect
: the SEC chassis to your host system. Add SBus cards to suit your

requirements).

) ) network needs. Power on your system.
1 SEC cable - 18 inches in length. System serves multiple applications. Use SEC for all your network
1 SEC 1 board - for your host system. expansion needs*. The Integrix SEC family is Solaris™

1 SEC 2 board - for your Integrix chassis. compatible.
1 host system.

Integrix has the SEC system to fill your company's recipe for success.
Single, Double, and Triple width SBus cards - add to

*SEC chassis depends on number of available SBus slots on the

taste. host system. SEC systems cannot be daisy chained.
® Corporate Headquarters Asia
2001 Corporate Center Drive Beijing, P.R. China
/ Newbury Park, Ca. 91320 USA Tel: 86-10-6253-5305
Tel: 800-300-8288 / 805-376-1000 Fax: 86-10-6253-5306
e e Fax: 805-376-1001 Seoul, Korea
I“'egrlx E-mail: sales@integrix.com Tel: 82-2-515-5303
http://www.integrix.com Fax: 82-2-515-5302
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Systems Administration

Figure 4. Showing the Length and Number of Group Members

# grep sales /etc/group | awk -F, ' {print NF}’

s
47

# grep sales /etc/group | awk -F: ' {print length($4) }’

499
497

/

ackup, restore and archive process
E have become a central issue in
network management. The amount
of data generated in networks is exploding at
an average rate of 50% or more per year
while the value of this data is continuing to
increase dramatically. More distributed
network environments are implementing
Hierarchical Storage Management programs
to help automate file management and save
valuable magnetic disk space. A typ<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>