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multiple headless servers, from one easy to manage location. 
Consolidate your server room while saving space and energy 
by eliminating excess terminals. Access to your headless servers 
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modem dial-up or telnet to your servers for off-site access. 
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control of your systems when devices crash. 
Alternative access to your servers via the console port 
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it would be incomplete without our audit trail, 32k 
for each port, telling you why your devices crashed. 
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EDITORIAL 
dpryor@cpg.com 

Be Careful 
What You 
Wish For ... 

I have to admit some sense of relief know­
ing chat Microsoft's deadly embrace of a 
technology solely for che purpose of end­

ing it as a threat to MS market dominance has been shrugged off (I'm alluding 
to the recent injunction preventing Microsoft ftom shipping Windows-laden 
Java produces.) As you know, che Redmond strategy of endorsing, incorporating, 
loading with W indows-specific code and calls, then ki lling the original has gen­
erally worked smoothly in the past. Every claim che Redmondians have made 
chat the company only innovates in che interest of che user has always rang dully 
on che ears of industry veterans. Early on, I suspected chat Microsoft's endorse­
ment probably would be the end of Java as a mainstream technology, but, chis 
time, the Department of Justice suit and all the attention it has focused on the 
Gate's way of doing business may have gotten in the middle. 

Sun Microsystems may have won a skirmish against Microsoft over "polluted" 
Java, but only time will cell if the victory is Pyrrhic. What happens if Microsoft 
gees serious about a Java-free Windows? Not likely, but possible. "Write once, 
run anywhere buc Windows" would not be che best marketing slogan imagin­
able. For che sake of che future of Java as a language-not just a runtime environ­
ment-I hope we don't end up with a bunch of Windows terminals hanging off 
NT servers with the vase UNIX resources acting as some sort of file server and 
data warehouse. We should do better, don't you chink? 

That's the subject of chis month's cover story. Scaff Editor Suzanne Hildreth 
searched the globe for sources. In Spain she found Miguel Barreiro Paz. Paz, a 
researcher in the computer science department at the Universidade da Coruna, is 
evaluating Network Computers (NCs) as a way of delivering access to the Inter­
nee and to Java-based educational and productivity software to local schools over 
a citywide network. To discover more about how NCs are being used to cure IT 
labor shortages or cut application delivery time, be sure to read "Brighter Days 
for NCs?" Page 50. There may be some gloomy days ahead for NCs, but the 
architecture coupled with a cross-platform Java is right for che problems a lot 
of MIS gurus face-even without Microsoft's participation. 

If you're involved in an NC project, we'd love to hear from you. 

4 SunExpert Magazine ■ December 1998 

The Server/Workstation Magazine 
December 1998 Vol. 9 No. 12 

Publisher S. H ENRY SACKS 
shs@cpg.com 

Editor-in-Chief D OUGLAS PRYOR 
dpryor@cpg.com 

Managing Editor LISA B UCHER 
li sab@cpg.com 

Technical Editors IAN W ESTMACOTT 
ianw@cpg.com 

Contributing Editors 

R!CHARD M ORI N 
rdm@cpg.com 

MICHAEL JAY T UCKER 

SIMSON L. G ARFINKEL 

MARK SEIDEN 

Research Editor M AU REEN M CKEON 
mm@cpg.com 

Stoff Editors ALEXANDRA BARRETT 
alex@cpg.com 

PATRJCK T. COLEMAN 
pat@cpg.com 

SUZANNE HILDRETH 
sjh@cpg.com 

Production Editor MICHAEL L ETTS 
mletts@cpg.com 

Art/Production Director JOHN W KELLEY JR. 
jwk@cpg.com 

Senior Designer JERRY COGLIANO 
jerry@cpg.com 

Designer B RAD DI LLMAN 
bdillman@cpg.com 

Production Assistant C AMILLE LORENZETTI 
camille@cpg.com 

Circulation Director D EBORAH M OORE 
dm@cpg.com 

Promotion Manager M ELA IE D ECAROLIS 
melanie@cpg.com 

Accounting Manager ROBIN Y EARWOOD 
robi n@cpg.com 

Office Manager TINA JACKSON 
jamal@cpg.com 

Business Manager SUSAN R. SACKS 
srs@cpg.com 

Systems Administrator MARK PETRI E 
petrie@cpg.com 

World Wide Web 
http://www.cpg.com 

EDITORIAL OFFICES 

1340 Centre Sr. 
Newton Center, MA 02459 

(61 7) 641 -9 101 

BPA 
w® 

Printed in USA 



P • ing' • L Year End nc ~ 

s;ves20Q. 
• 1 s499 Off Regular pnce o 

~la.I 
: ,.I ~ ~' : . # : _.J ':' . • • ·' 1 • I : • 4I I . , - · 

I • 

LOOKING FOR A BETTER 
ON YOUR u NIX OFFICE 

WAY TO PUT 

DESKTOP? 

INSIGNIA-
SO I UT I ONS 

Why clutter your desktop when you can put a PC inside your UNIX" workstation? SoftWindows· 95 from Insignia 

Solutions is the fastest and easiest way to run Microsoft" Office and Windows• apps at Pentium· level performance. 
A snap to install, SoftWindows 95 peacefully coexists with UNIX on your desktop. Then, you can tap into 

PC databases, instantly access PC content on the Net, receive PC e-mail attachments and smoothly share files with 

PC co-workers. It even lets you simply cut and paste text between PC and UNIX. It's simple and it really works! Get what 

you want without the bulky PC. Call today for your free solutions kit. 1-800-906-5607. Or visit www.insignia.com/exp. 
Circle No. 3 Code SE2 

c 1998 Insignia Solutions, Inc. All rights reserved. SoftWindows is a trademark of Microsoft Corporation in the United States and other countries, and is used by Insignia Solutions under license from owner. All other trademarks are the property of their respective holders. Offer ends 12/ 31/98 



SunExpert 
NEW 

Visit Our Web Site http://www.cpg.com 

Netra j Now Does 
Proxy Caching 
Good news for network adminis­

trators who are implementing, 
or considering implementing, 

Network Computers (NCs) on their 
corporate networks. Last month , Sun 
Microsystems Inc. released Version 3.0 
of its Netra j server software for man­
aging JavaStation NCs. This new 
release features enhancements designed 
to speed performance and improve an 
administrator's ability to monitor the 
status ofNCs on the network. 

local Netra j server. This, in tum, will 
speed download times for the most fre­
q uen dy used ap plications and files by 
shortening the distance the information 
has to travel and by reducing the num­
ber of requests the central server is ex­
pected to handle, says Natalie Churchill , 
Sun's NC server products line manager. 
"For example, instead of Java applets 
having to go all the way back to the 
mother ship-the central data center-to 
get the applet or Weh page, it's cached 
right there locally on the server." It not 
only caches applets , but Java . class 
and . jar files, as well as HTTP, FTP, 
GIF, JPEG and . exe files. 

The most significant performance 
enhance m ent comes from the new 
proxy caching capabilities, which, Sun 
says, wi ll cache the most frequently 
requested files and Java applets at the In addition to the Netra j's existing 
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administrative tool-a browser-based 
tool for adding/ changing J avaStation 
configurations, including Domain 
Name System (DNS), Dynamic Host 
Configuration Protocol (DHCP) and 
Network Information System (NIS) net­
work services-the server now contains a 
set of tracking tools, collectively called 
the NC Health Management Suite. 
Designed to improve an administrator's 
monitoring capabilities of JavaStations 
on their network, the Management 
Suite has three key components: NC 
Monitor, which monitors the status of 
NCs; NC Services Diagnostic tool, 
which is designed to monitor the status 
of core network services, such as DHCP, 
required for booting an NC off a server; 
and the NC Data Flow Trace tool, 
which monitors IP traffic flow and helps 
identify configuration errors. 

"le makes network services easier to 
manage," says Churchill. "If you're hav­
ing difficulty booting for some reason, 
and you're not quite sure why, it will cell 
you what processes have been deleted 
and where it is in the process." 

Churchill adds chat while managers 
have always had IP packet monitoring 
capabilities via a Solaris command-line 
tool called snoop, this suite offers chem 
a more user-friendly GUI with which 
to work. "You can still use the command 
line, but now you've got a choice," 
Churchill says. 

Netra j 3 .0 also supports Secure 
Sockets Layer (SSL) tunneling and per­
sistent HTTP connections, as well as 
dynamic proxy failover and SNMP 
MIB network monitoring and control 
protocols. Netra j 3.0 costs $1,495; 
upgrades cost $195.-sjh 

Revving Up Java 
Solaris and Java platforms are going 

to become a lot closer in the future , 
according to executives at Sun Micro­
systems lnc. 's Solaris software division. 
Future versions of Solaris will include a 
revved-up Java Virtual Machine QVM), 
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tighter integration with some elements 
of Java and the addition of Java APis for 
Solaris system functions. 

"We see Solaris' future focus as being 
a Java execution platform," says David 
Nelson-Gall, director of Java technolo­
gy at the Solaris software division. "We 
are aggressively trying to do things that 
will make Solaris run Java applications 
faster, longer and more reliably than 
other platforms." 

The latest release of Solaris, Solaris 7, 
will include an optimized JVM based on 
technology from the new HotSpot JVM. 
Sun's second-generation JVM features 
an improved memory model and faster 
thread synchronization. 

A new method for allocating and 
referencing memory will speed per­
formance through the use of direct 
pointers, rather than handles, which are 
used in the current JVM, says Kaci 
Wojciewhowski, Java produce manager 
for Solaris software. Under the present 
method, a handle acts as a sore of place­
holder for che object, adding an extra 
step to memory referencing. "The use of 
direct pointers allows object-to-object 
navigation to happen at twice the 
speed," Wojciewhowski says. 

In addition, new JVM generational 
garbage collection capabilities will 
reportedly increase performance by 
dividing objects in memory storage into 
younger and older groups. Objects in 
the older group are examined by the 
garbage collector less frequently, saving 
CPU rime. 

The upcoming Solaris JVM will also 
improve on threading performance with 
faster synchronization. "This means that 
Java applications running on Solaris can 
handle larger data sets and problem 
sizes, more simultaneous connections 
and more concurrent transactions," says 
Wojciewhowski. "For the first time, 
we're seeing real advantages to doing 
large, server-side applications with Java." 

The new JVM won't ship with the 
initial version of Solaris 7 but will be in­
corporated into a later release slated for 
summer 1999, Nelson-Gall says. 

But Sun's plans for Java in Solaris go 
beyond a new JVM. In Solaris 8, Sun 
will incorporate its newly released Jini 
protocols into the operating system. Jini 
is a framework, or "Web tone," as Sun 
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News 
likes to refer to it, for letting network 
devices communicate with one another 
without requiring special configuration. 
For example, a printer, fax machine, 
laptop and ocher devices equipped with 
a JVM would be able to communicate 
over a Jini network, sharing capabilities 
and resources. 

In Solaris 9, Enterprise JavaBeans, 
Sun's specification for writing Java 
objects capable of performing behind­
the-scenes business processes, will be 
added to the operating system. Also in 
Solaris 9, Sun says ic will be possible to 
access Solaris system commands via Java 
APis. "Sun is committed to making it 
easy for ISVs and application developers 
to provide services on top of Solaris. So 
rather than have a developer do a 
/ dev / kmem [to find our how much 
memory is available] and start reading 
kernal memory, we'll provide some 
system level services in the Java APL 
Applications running in Java will be 
able to access underlying system services 
that Solaris provides," says John Finelli, 
product line manager for Solaris servers. 

According to Wojciewhowski, some 
Solaris functions are already accessed via 

Perl Creator Honored by FSF 

Billion-dollar businesses aside, one 
of the things that keeps the UNIX 
community on its toes is its core 

members' unwavering commitment to 
free software. 

This year, the Free Software 
Foundation, or FSF (http: // 

www . fsf. org), announced 
the first annual Free Software 
Foundation Award for the Ad­
vancement of Free Software. 
This year's recipient is Larry 
Wall (http: / /www . wall . 

org / -larry), senior developer at 
O'Reilly and Associates Inc., Sebastopol, 
CA (publisher of Programming Perl) , and 
creator of Perl-Practical Extraction and 
Reporting Language-a scripting language 
frequently used to write CGI scripts for 
the World Wide Web. 

Among Wall 's other contributions to 
the world of free software are rn, a news 
reader; patch, a development and distrib-
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a Java interface. The WebStart setup 
wizard technology that Sun added to 
Solaris 2.6, for example, is written in 
Java. "Making system functions accessi­
ble through Java interfaces is the way 
we want to go," she says. 

Using Java to make Solaris easier to 
use is a good strategy, says George 
Weiss, vice president and research direc­
tor of hardware and operating systems 
for Gartner Group Inc., a Stamford, 
CT-based market research firm. "The 
objective of Solaris people, I believe, is 
to provide more integrated functionality 
that is easier to use, easier to manage 
and easier to install. .. and I think it's a 
good idea because, too often, UNIX has 
been considered too complex for the 
common user." 

Also, Weiss says, by bringing Java 
and Solaris closer together, Sun is re­
inforcing brand identity: "Even though 
Java is licensed to other operating sys­
tem vendors, the packaging, the brand­
ing, the association of expertise and 
functiona liry [rhat Sun's Java has] will 
help Sun increase the value of Solaris. It 
won't be just another UNIX." 

Eric McCann, a consultant with 

ution tool ; metaconfig, a program used 
to write Configure scripts; and the Warp 
space-war game. 

FSF is arguably responsible for the whole 
notion of free software, where 
"free" refers to freedom, not price. 
A central tenet of 
FSF is the notion of "Copyleft," 
which says that anyone who redis­
tributes public-domain 
"Copylefted" software, with 
or without changes, must 
also pass along the freedom 

to further copy and change it. 
FSF is also directly responsible for the 

GNU Project, which has generated funda­
mental UNIX utilities such as the emacs 
editor and the GNU C++ compiler. FSF 
is also in part responsible for Linux, 
the popular freeware operating system. 
While Linus Torvalds developed the 
Linux kernel , GNU tools and utilities 
make up the rest.-ab 
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MCGeoNET UNIX Consulting in 
Menomonee Falls, WI, agrees. McCann 
says it will be an additional selling point 
for Solaris over other UNIX operating 
systems. "Many Web browser compa­
nies have embedded Java as an integral 
part of their applications, for good 
reason .. .I think it is one more way to 
set Sun apart from the many other 
UNIX vendors," he says. 

However, McCann cautions that it's 
unlikely ro cause UNIX shops to rush 
to Solaris, or to Java. "My customers 
have not really shown much implemen­
tation interest, although they think Java 
is interesting. Unfortunately, my cus­
tomers are unclear as to what Java can 
do for them and how to integrate it 
into their applications. I think that my 
customers may be-and some of them 
definitely are-interested in using server­
side Java, but they just don't know 
where to start and can't justify program­
ming in a language that is unfamiliar to 
them," McCann says.-sjh 

Keep It Simple 
According to the old saying, "Variety 

is the spice of life." Bur according to a 
recent report from Meta Group Inc., 
variety is the source of increased opera­
tional and support costs. 

Maintaining 
fewer 
operating 
systems 
saves 
time and 
preserves a 
manager's 
overall 
mental 
health. 

In "Consolida­
ting Unix Flavors, or 
'How many cooks in 
the IT kitchen,"' 
published in Sep­
tember, the Stamford, 
CT-based research 
company concludes 
that while competi­
tive bidding from 
UNIX vendors pro­
vides a 10% to 20% 
savings in upfront 
server expense, that 
onetime savings does 
not cover the expense 
of having multiple 
operating systems in 
an enterprise. 

"Users currently supporting just one 
UNIX flavor should keep it that way," 
according to the report written by Brian 
Richardson, program director of open 
computing and server strategies service 
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News 
at Meta Group. "Users with more het­
erogeneous environments should target 
gradually reducing UNIX variations to 
no more than two." 

Traditionally, corporations were able 
to force vendors into discounting their 
products if a competitive platform 
purchasing environment had been 
established. At one time, this practice 
could result in a 50% to 60% savings 
upfront, Meta Group says. However, by 
2002 or 2003 fostering multivendor 
environments will result in only a 2% 
savings in total infrastructure related 
costs, the report found. 

As well as a reduction in upfront 
savings, there is the added day-to-day 
expense of maintaining a mu!tivendor 
environment. Some IT shops require 
additional staff to support the multiple 
operating systems. The distribution of 
software or updates to existing applica­
tions and operating systems becomes 
much more complex in an enterprise 
that has a number of UNIX flavors. The 
old adage, "Time is money," certainly 
applies to the modern IT shop. 

The American Institute of Physics 
(AIP), Woodbury, NY-an organization 
dedicated to promoting the understand­
ing of physics-is, for all practical pur­
poses, a full Sun Microsystems Inc. 
UNIX shop, with more than 20 servers 
from SPARC 10s to an Enterprise 4500. 
James Wonder, manager of online sys­
tems for AIP, says his organization has 
one Hewlett-Packard Co. machine and 
one Silicon Graphics Inc. machine, 
but "they don't typically do much." 
The advantage of running mostly Sun 
machines, Wonder says, is a significant 
savings in rime. 'Thar's one of the big 
benefits of going with a single vendor," 
he says. "People always miss the aspect 
of 'people' rime. " 

Frank Nardis, senior systems ad­
ministrator for Rockwell Internacional 
Corp., Mayfield Heights, OH, agrees 
char maintaining fewer operating sys­
tems saves rime and preserves a manag­
er's overall mental health. Currently, his 
division runs two operating systems, 
Solaris on Sun hardware and OSF on 
Digital Equipment Corp. hardware. 
"From a maintenance standpoint, and a 
sanity standpoint, it's a lot easier to sup­
port one OS," he says. 
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Mera Group's recommendation for 
simplicity appears to be a trend IT shops 
are recognizing. "We see that UNIX is 
consolidating," says Nancy Weintraub, 
manager of marketing programs and 
strategy at Sun. "Overall, customers are 
looking to simplify management and 
increase service levels, while reducing 
overall cost." 

Another influence has been the 
increased functionality of different 
UNIX platforms. In the past, certain 
platforms had a reputation for being 
ideal for particular app lications. For 
example, SGI offered the UNIX plat­
form of choice for any type of heavy 
graphics work. Today, UNIX platforms 
are scarring to break away from such 
typecasting. "Now, pretty much all sofr­
ware is cross-platform," says AIP 's 
Wonder. "[Before) you would purchase 
a machine based on the software you 
were going to purchase." But he adds, 
"There is still some of that." 

Meta Group's report concludes that 
if users supporting one type of UNIX 
find it necessary to add additional oper­
ating systems or servers to their enter­
prise, they should perhaps cry to do it 
with Microsoft Corp. Windows NT­
based machines.-ptc 

RS/6000 Powered 
by New Chip 

IBM Corp. has introduced the 
RS/6000 43P Model 260 workstation, a 
64-bit system designed specifically for 
high-end graphics applications. The 
new box is capable of running two- and 
three-dimensional applications and 
features IBM's latest microprocessor, the 
Power 3 chip. "It's an extremely power­
ful device for numeric computation," 
says John Holtz, vice president of work­
station marketing and management at 
IBM. "As more and more engineers are 
doing design and analysis work on their 
desktop, chis is the kind of machine 
they will need." 

The 43P Model 260 supports up to 
two 200-MHz Power 3 processors. IBM 
says it achieved record-breaking float­
ing-point performance, beating out 
older RS/6000 workstations, Compaq 
Computer Corp. Alpha 21164, Hew-



News 

Despite disappointing integer perfor­
mance, IBM's new RS/6000 43P 
Model 260 workstation looks to be a 
positive addition to the product line. 

!en-Packard Co. PA-8200, Sun Micro­
systems Inc. UltraSPARC II and Silicon 
Graphics Inc. Rl 0000. The SPECfp-
95 benchmark rose to 30.1, more than 
13% higher than IBM scored with its 
Power 2 chip. 

While IBM can boast of the 260's 
floating-point numbers, ic still lags 
behind its own PowerPC chips in terms 
of integer performance. The Power 3 
runs at only 200 MHz. James Mac­
Kinnon, a professor of economics at 
Queen's University, Kingston, Ontario, 
uses the 43P Model 140, which runs 
604e PowerPC chips. MacKinnon uses 
his workstation co perform number 
crunching applications, but wasn't overly 
impressed with che new workstation. 
"The 260 offers much better floating 
point, but the integer isn't any better 
than what I have on my box," he says. 
"Obviously, the 260 is a liccle disappoint­
ing since it only runs at 200 MHz." 

Despite disappointing integer perfor­
mance, industry analyses say che 43P 
Model 260 is a positive boost to the 
RS/6000 line . David Witzel, research 
analyst with D.H. Brown Associates Inc., 
Port Chester, NY, was impressed by the 
floating-point performance. He also says 
its price, at $19,000, gives the system a 
very favorable price/performance ratio. In 
addition, Witzel says he is convinced 
IBM is moving in che right direction 
in terms of integer performance. "They 
have bumped up the integer significant­
ly," he says. "But there is work to be done 
there. They will get to that in the future." 

IBM says che new chip features eight 
execution units fed by a 6.4-GB/s mem­
ory subsystem. le also features hardware 
memory pre-fetch, which uses an intelli-
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gene memory subsystem to recognize 
user commands and retrieves frequently 
accessed data. 

In addition co two 200-MHz Power 3 
chips, the new workstation features 
4 MB of Level 2 cache per processor and 
comes with two 64-bit PCI slots, three 
32-bit slots, 32x speed CD-ROM and a 
4.5-GB Ultra SCSI disk drive (expand­
able to 27.3 G B). 

IBM has also introduced RS/6000 
43P Model 150, which comes with a 
375-MH z PowerPC 604e processor, 
1 MB of Level 2 cache and five PCI 
slots. Like the 260, the 150 includes a 
4.5-GB Ultra SCSI d isk drive that is 
expandable to 27.3 GB. Mod el 150 
costs $9,995.-ptc 

Sun Pulls In i-Planet 
Sun Microsystems Inc. has acquired 

i-Planet Inc., a lit tle-known software 
start-up based in Sunnyvale, CA. Sun's 
goal is co use i-Planet's products co pur­
sue the remote access market. Sun plans 
co add the company's technology co its 
software division in the hopes of selling 
stand-alone, shrink-wrapped products 
that provide remote access. 

For close to a year, Sun has used 
i-Planet's technology internally co drive 
a project called Sun.net. The first imple­
mentation allowed Sun's sales people, 
developers and other employees co check 
email from outside the corporate fire­
wall. To accomplish this, Sun used 
i-Planet's PonyEspresso, a Java-based 
email client. Pony Espresso is said co pro­
vide an encrypted connection co a com­
pany's email system via a Web browser 
through the use of Secure Sockets Layer 
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(SSL). No software needs co be prein­
stalled on the client-side, but instead a 
small application, described as a "nec­
lec," is downloaded co the browser when 
a connection is made co a central server. 
The application is maintained on the 
server-side. Sun says its employees were 
able co use a Web interface from remote 
locations co securely access their email. 

Based on the internal success of this 
implementation, Sun wants to take the 
technology, add its own security func­
tionality, and sell it as a unique product. 
Sun also plans to integrate i-Planec's 
Remote Passage, which is designed co 
enable TCP/IP applications co run over 
the Internet on a browser without 
requiring the client co have the appli­
cation installed, much like Pony­
Espresso. The benefits of this future 
product, Sun says, is easier maintenance 
and reduced costs . "Specifically, what 
this technology enables is the elimina­
tion of all of those modem bank prob­
lems," says Stephen Borcich, director of 
security and re-mote access products at 
Sun . "To d ay, yo u need to update 
cl ients, update modems, update soft­
ware for d ial-up, and the corporation 
needs co update modem banks and soft-

ware on the back 
end. That is a huge 
cost issue. " 

The assimilation 
of i-Planet into Sun 
should be a smooch 
one, according co 
both companies and 
industry analysts. In­
deed, one of i-Plan­
et's founders, David 
Vereeke, is a former 
director of engineer­
ing at Sun. In addi­
tion , the software 

start-up should benefit from Sun's deep 
pockets and its established distribution 
channels and partnerships. "[i-Planet) is 
a technology firm, " says Rob Enderle, 
director of desktop and mobile technolo­
gy at Giga Information Group Inc., a 
research firm based in Norwell, MA. 
"They were under-penetrating. They 
needed a brand like Sun's behind them. 
Fortunately with this acquisition they 
get that." 

As well as corporations, the new 
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offering based on Sun.net will be 
marketed to Internet service providers 
(ISPs) . Sun says some customers will be 
able to use the Sun.net-based product as 
early as the end of the year, and the 
company will continue co roll out the 
software until March 1999. No official 
name or decision on the pricing has 
been announced at press time.-ptc 

Another Upgrade 
for Trusted Solaris 

Sun Microsystems Federal Inc ., 
McLean, VA, a wholly owned Sun 
Microsystems Inc. subsidiary, has 
announced Trusted Solaris 2.5.1, the 
fifth release of the trusted operating sys­
tem in nine years. 

The operating system, targeted at 
federal agencies with stringent security 
requirements, is equipped with several 
new features that address usability con­
cerns. For example, Trusted Solaris 2.5.1 
now runs rhe Common Desktop Envi­
ronment (CDE) windowing system, 
allowing "users to do multilevel work in 
an intuitive manner," according to Sun 
literature. 

Administration is now performed 
using Sun's Solstice AdminSuite 2.1 tool 
set, and new File Manager options 
reportedly make it easier to change sen­
sitivity labels. 

Indeed, a major theme driving 
Trusted Solaris development has been to 
make it easier for organizations to con­
figure the trusted operating system 
according to their needs, rather than 
configuring the organizations around 
the requirements of the trusted operat­
ing system, says Ian Prickett , senior 
product manager for Trusted Solaris. 

According ro John Leahy, group 
manager of government affairs and pub­
lic relations at Sun Federal, government 
interest in trusted operating systems has 
been spurred on by the growth of the 
Internet and the subsequent growth of 
what he terms "cybercrime. " 

"For a start-up cost of $9.95 per 
month for an Internet account, a hacker 
can get to work from anywhere in the 
world. Hacking has reached epidemic 
proportions," Leahy says. By way of 
example, Leahy cites one security con-
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suiting firm that monitors 38 govern­
ment agencies. According to that firm, 
clients experience three to four major 
security incidents every week. 

we see more and more commercial orga­
nizations taking an interest in trusted 
operating systems. " 

maintain all the features you find 
in regular Solaris, he says. In contrast, 
Sandone says, Argus' offerings install 
on top of Solaris, as modules, and let 
you turn securiry features on and off as 
you please. 

Interest in Trusted Solaris has also 
been fueled by a presidential directive 
issued in May ordering U.S. agencies to 
create the post of chief information 
assurance officer (CIAO) . Under the 
directive, each CIAO was responsible 
for outlining a plan on how to protect 
critical systems, which was due at the 
end of November. 

A prime example of a commercial 
company that might install Trusted 
Solaris is a bank launching an elec-

Another boon to Sun Federal's busi­
ness was the signing chis fall of the 
Common Criteria international security 
schema, whereby security evaluations 
performed by French, German, British, 
Canadian and American governments 
are recognized and valid in each of the 
other member countries. "This means 
that we'll be able to perform single eval­
uations for each product, which will sig­
nificantly speed up sales," Prickett says. 

Next 
on Sun 
Federal's 
agenda 
is to push 
Trusted 
Solaris 
beyond the 
government 
market and 
into the 
commercial 
sector. 

tronic commerce 
initiative. Com­
mercial vendors 
that adopt Trust­
ed Solaris might 
be in for a sur­
prise, says Randy 
Sandone , chief 
executive officer 
of Argus Systems 
Group Inc. , Sav­
oy, IL , an inde­
pendent vendor 
of trusted oper­
ating systems. 
Despite its name, 
Sandone explains, 
Trusted Solaris 

For Sandone, the difference between 
Sun's trusted operating system and 
Argus' offerings is the target market. 
"Sun Federal development is fueled by 
the government sector; we focus on the 
needs of the commercial. " 

But next on Sun Federal's agenda is 
to push Trusted Solaris beyond the gov­
ernment market and into the commer­
cial sector. "T he government will always 
be our core market," says Pricker. "But 

is a separate operating system from 
commercial Solaris. That is, in order 
to run Trusted Solaris, administrators 
must install the operating system 
from scratch. Trusted Solaris does not 

But according to Eric Hemmen­
dinger, senior analyst for The Aberdeen 
Group, Boston, MA, no trusted oper­
ating system is really appropriate in a 
commercial setting. "Trusted operating 
systems don't necessarily map well to 
what commercial markets are looking 
for," he says. Instead, Hemmendinger 
says, commercial organizations looking 
to lock down their platforms would 
do better looking at security offerings 
from companies like Memco Software 
Inc., New York, NY, and Axent Tech­
nologies Inc., Rockville, MD. These 
products lock down aspects of the 
operating system but are not operating 
systems in and of themselves.-ab 

Active Server Pages for Mainframes 

W
ebmasters in mainframe and midrange server environ­
ments have yet another tool at their disposal: Active Server 
Pages (ASP) technology is now available on IBM Corp. 

System 390 mainframes and RS/6000 servers. In October, ChiliSoft 
Inc., a Bellevue, WA-based maker of ASP products, announced it 
would release versions of ChiliASP for the OS/390 and AIX plat­
forms by the end of the year. In addition, the company announced 
it has begun shipping ChiliASP for Solaris. 

These announcements mean that developers will be able to 
deploy ASP-based applications and Web pages on S/390, RS/ 
6000 and Solaris environments. ASP, developed by Microsoft 
Corp ., is a framework for building Web applications with compo­
nents written in different programming languages-components 
written in Java, C++, Visual COBOL or Visual Basic accessed by a 
Web browser through an ASP text file . ASP pages are, essentially, 
HTML pages in which certain code is executed at the server level 
and the output is delivered to the browser. The idea is to allow pro­
grammers with different skills to work on a single project without 
having to learn new languages. All of the application objects can 
be "glued" together using ASP and a simple scripting language, 
such as VBScript, JScript or HTML, that scripts to the objects. 
"Anyone who can do Visual Basic can do an Active Server Page," 
says Mickey Friedman, vice president of marketing for ChiliSoft. 

"It's a simple macro language." 
The move by ChiliSoft to port ASP to "Big Iron" environments 

such as the S/390 underscores the comeback that mainframes 
have been experiencing in corporate environments. A study by 
the International Technology Group (ITG) , a consulting firm based 
in Mountain View, CA, predicts that more than 2,300 organizations 
worldwide will have implemented Web servers on mainframes by 
the end of 1998 and that more than 10,000 will be up and running 
by year-end 1999. The study also reports that more than 75% of 
internal data accessed by corporate PC users, and more than 60% 
of all data available on the Web, is housed in mainframe databas­
es. Some of the reasons given by corporate executives as to why 
they prefer to deploy mainframes as Web servers include: leverage 
existing mainframe infrastructure (88.1%); faster and easier appli­
cation deployment (76.1 %); availability and reliability (71.6%); 
lower cost (58.2%); and scalability (53.7%). 

"It's being driven by practicality," says Bob Simko, executive 
director at ITG. "Mainframes allow you to have a reliable , distrib­
uted environment." 

At this writing, pricing has not been set for the S/390 and 
RS/6000 versions of ChiliSoft. Pricing starts at $1 ,995 per CPU 
for the Solaris version and at $995 per server for the Windows 
NT version.-sjh 
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Ask Mr. Protocol 
by Michael O'Brien 

"But in that sleep of death 
what dreams may come?'' 
- Hamlet, Wm. Shaksper 

"All those moments will 
be lost in time, like tears 
in the rain. " 
- Ray Batty in 
"Blade Runner" 

"Mr. Earbrass irritatedly 
wonders why anyone should 
have had a fantod stuffed 
and put under a glass bell. " 
- The Unstrung Harp, 
or Mr. Earbrass Writes a 
Novel, Edward Gorey, or 
maybe Ogdred Weary 

i=' '---~---------------L--..---~ 

Rendering Mr. Protocol 
Q• OK, got a good one for you this 

• month. What can you tell me 

about J00BaseT, and how does it stack up 

against Fire Wire? I mean, what protocols 

does Fire Wire run, and .. . oh good heavens, 

that can't be right! I can see him! I mean, 

I can actually SEE this lunatic! He looks 

REAL! I think I have to sit down now. 

A• The best book ever written about 
• the art of writing was actually 

written by an artist by the name of Ed­
ward Gorey. It was the first book he ever 
wrote, called The Unstrung Harp, or Mr. 

Earbrass Writes a Novel. No one has ever 
covered the vicissitudes of writing better 
or more clearly, or covered more of the 
creative process and its fearsome after­
math. At one point, Gorey writes, "The 
first draft of TUH is more than half fin­
ished and for some weeks its characters 
have been assuming a fitful and cloudy 
reality. Now a minor one named Glass­
glue has materialized at the head of the 
stairs as his creator is about to go down 
to dinner. ... Glassglue is about to mutter 
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something too low to be caught and, step­
ping sideways, vanish." 

That's sort of what's happened to Mr. 
Protocol. He's been caught up in a more 
general effect, it seems. These days, a 
thing's irreality is no longer a barrier to its 
visibility, down to the smallest detail. The 
effect is not limited to the Internet, where 
Web sites routinely provide vivid pictures 
of things that don't exist, shouldn't exist 
or (usually) both. 

People have been using computers 
to render simulations of the unreal since 
they were created. Under the rubric of 
"simulation and modeling," this is regard­
ed as a Good Thing and a way to save 
boodles of money, usually by discovering 
all the ways in which a desperately over­
designed piece of billion-dollar hardware 
can find to commit suicide, before it's 
built rather than after. 

Under the rubric of "screwing around," 
this is regarded as a Bad Thing and a com­
plete waste of taxpayers' money and cor­
porate resources, which usually results in 
dishonor and dismissal. Then once the 
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corporation has loudly and publicly 
disowned the Bad Thing, the disgraced 
employee can go to market with it, in 
the sure knowledge that the millions of 
dollars he will earn from the product 
are safe from the original corporation's 
frantic attempts to get it back, neener 
neener. 

Most simulations of the first sort are 
mathematical. Lately, in the world of 
simulation and modeling, "visualization" 
has become a Big Deal. This means tak­
ing all the numbers that fall out of the 
simulation and making some sort of 
picture out of them, generally three­
dimensional, on the grounds that we're 
much better at looking at objects than 
we are at looking at columns of numbers. 
Now the general reaction here tends to 
be "Well, big whoop!" mostly because 
this seems so obvious one wonders why 
they didn't start in on this 40 years ago. 
Mostly the reason is that all the cycles 
needed to build the picture were needed 
40 years ago to crunch out more tables 
of numbers. 
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Ask Mr. Protocol 
Partly, though, the reason is that although it's obvious that 

many, if not most, simulations are much more readily compre­
hended as a picture, exactly how that picture should be rendered 
is tricky. It is easy enough to come up with a multicolored blob 
in space which, while absolutely faithful in its representation 
of the simulation output, is bloody useless. This picture is com­
plicated by the fact that most people who actually run these 
big simulation programs don't have the foggiest idea about the 
assumptions on which the mathematical model is based, so 
that when they see a picture of the results, the picture is so ludi­
crous that it must obviously be wrong. The picture, of course, 
is absolutely faithful to the simulation's output, which is also 
ludicrously wrong based as it is on input data that is wildly out­
side the valid range of the simulation. But it is much harder to 
call a great big simulation just flat-out "wrong," whereas people 
draw wrong pictures every day. So it must be the picture's fault, 
go back and make me a new one, and get it right this time. 

It's hard to overcome the reputation you get from this sort 
of treatment. Visualization tools, therefore, are generally the 
Great White Hope and always have been. Unless, that is, the 
visualization is the point of the whole thing. It is marvelous 
how pragmatic people can be when the picture is the important 
thing. Just look at the weather report. 

Television stations in big metropolitan areas have known 
for years that not only does sexy video sell, it's the only prod­
uct they've got. Ir's one thing to use a nice computer-rendered 
picture of a satellite in orbit to get a general all hot ro fund 
your program, but for a television station, it's the video that's 
the product, not the satellite. So nor only is there guaranteed 
to be at least one female reporter who looks so perfect that one 
suspects she's been shellacked, there is also guaranteed to be a 
computerized rendering of the cloud cover that would make 
a universiry department of meteorology ecstatic, if only it 
could afford that kind of compute power. Ir used to be char 
just showing the WEFAX picture from the weather satellite as 
raw data was hot stuff, but these days, you have to be able to 
tilt the angle of view so that people can see the land beneath 
the clouds. As the only actual camera able to change viewpoint 
that fast is mounted in a UFO, television stations spend enor­
mous amounts of money making sexy computer-generated 
weather maps. 

Which leaves rhe screwing around part. 

All the Colors of the Rainbow 
Computers have been used to make pictures on line printers 

for as long as there have been line printers. The death of extend­
ed binary-coded decimal interchange code (EBCDIC) as a 
viable artistic medium quickly gave rise to ASCII art, which is 
still a going concern in a few spots. A photorypesetter has even 
been pressed into service to make a famous, if foggy, picture of 
Bell Labs' Al Aho using periods. 

When you want to make pictures using hardware that was 
designed to make pictures, things get more complicated. Sud­
denly, you're not so much spending time dealing with the short­
comings of an inappropriate medium, you're dealing with the 
complexities of a medium that suits. Consider televisions. 

The first color televisions were famous for not really doing 

a hot job of interpreting the color signals they were given. This 
gave rise, in turn, to a famous ad for one of the early sets that 
did a somewhat better job, by putting up a model who said, 
"My dress is green. The chair is blue ... " and so forth. If you 
didn't see those colors, you knew you needed a new TV set. 

However, although the colors might have been wrong, they 
certainly were vivid. Most people don't think about it but tele­
visions are not going to give reds that are any more vivid than 
what you get if you turn the "red" electron gun on full bore and 
shut off the green and blue ones. The same goes for the other 
two colors. If you make a color saturation chart as a triangle 
made up of red, green and blue, and stake out the extreme 
positions of each color for a given picture rube, the inside of 
the triangle you get by connecting the dots gives you the "color 
space" of the tube. Colors inside the space, it can render faith­
fully; colors outside the space are going to look wonky, flat­
tened, dull and distorted. Early picture tubes had color spaces 
much larger than today's sets because the rare earth grids used 
in their construction had short lifetimes. The colors were 
magnificent but the picture rube only lasted a couple of years. 
In order to get 15 or 20 years out of a rube, longer-lived color 
targets had to be used with color saturation distinctly inferior 
to rhe originals. 

Color spaces and their ilk are the sorts of things real compu­
ter graphics experts have to worry about. If you want to put up 
a picture of a real thing on a Web page, you have to take a pic­
ture of it on photographic film, develop the film, scan it in and 
project it on a monitor. Let's take a look here. We have to worry 
about the color response of the film, the color values used in 
developing, the color table assigned to the scanned-in image 
file, its representation as an HTML color table and the actual 
response of the phosphors in the computer screen. The upshot 
is if you take a picture of a rock and put the picture on your 
Web page, then hold the original rock up next to the screen, 
the colors probably won't look at all alike. If you know what 
you're doing, this can be an advantage. 

Real, full-up computer graphics got started when machines 
became powerful enough to render an image in a length of time 
that was tolerable to a human, where "tolerable" is a slippery 
term. "Rendering," in this field, more or less means "painting." 
A rypical computer graphics image is not created by calculating 
purely in the two-dimensional plane of the image. Instead a 
three-dimensional model is created of objects, usually made up 
of polygons (think "Bizarro Superman"). A surface texture is 
assigned to every surface of every object (Jim Blinn thought this 
up as his Ph.D. thesis at the Univerisry of Utah, and used it to 
good effect in the Jet Propulsion Laboratory animated movies 
of planetary fly-bys) and a source (or sources) of illumination 
are created, usually outside the view of the image. Although 
the light sources may not be visible in the image, the light they 
create illuminates the scene. The paths of individual light rays 
are traced from the source, off a surface (or surfaces) and into 
the eye of the camera. In this way, the image is built up, ray by 
ray. The process, originally enough, is called "ray-tracing." It 
is the slowest and most powerful rendering technique. Slow, 
because ray by ray is much slower than, say, surface by surface. 
But this technique allows the introduction of items into the 
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Ask Mr. Protocol 
scene chat are translucent, transparent or reflective. Mirrors, 
glass balls, drops of water and so forth are the ray-tracing 
tour de force. 

At this point things can go one of two ways. The first way 
is to create an entirely artificial image from first principles. Indi­
vidual images of arbitrary complexity are now well within the 
reach of any home enthusiast using commercial rendering soft­
ware. Some artistically minded hobbyists love to generate leafy 
trees, for example, using the latest algorithms. Fractal geometries 
were a godsend when it was noticed chat the general texture of a 
landscape is to a great degree independent of scale. Anthills and 
mountains share a lot of common features, if all you're after is a 
picture of one or the ocher. Fractals allow the creation of detail­
ed texture maps chat closely resemble nature. 

One logical extreme of chis technology is the animated fea­
ture. Consider the film "Anez," which came out a couple of 
months ago. The characters are, well, ams. And a couple of 
hornets, ticks, beetles and blowflies just to round out the cast 
of millions. 

In the first years of chis century, Windsor McKay created 
one of the very first animated cartoons, "Gertie the Dinosaur." 
The effort was noteworthy because although the cartoon was 
photographed on movie film and projected onto a screen in a 
cheater, it was not a stand-alone production. le was shown with 
a live human on stage talking to the audience and appearing 
to give the dinosaur instructions. At the close of the fi lm, the 
announcer appeared to move toward the dinosaur, his cheater 
spot was extinguished, and the cartoon showed the (now ani­
mated) announcer riding Gertie out of the picture, the real 
human having ducked into the wings. 

"Gertie the Dinosaur" was drawn on rice paper, frame by 
frame. Each piece of paper was pin-registered with the frame 
before it, the rice paper allowing McKay to see the old frame as 
he drew the next frame on top of it. All through the years of the 
triumph of Disney, with "Snow White," "Sleeping Beauty" and 
"Fantasia" at the pinnacle, each animation eel of each movie was 
individually drawn, only the backgrounds being shared from 
frame to frame-still a big advance from McKay's technique. 

Computer-based animation, naturally enough, started out 
looking absolutely terrible. Animation is by far the most ex­
pensive type of filmmaking there is, and so it was easy for the 
money magillahs to convince themselves chat early attempts at 
computer-enhanced animation looked lovely because they made 
the bottom line look lovely. They didn't. They stank. Bue they 
were cheap and kids will watch anything (almost). So for many 
years, and indeed right up to the present, Saturday morning 
cartoons looked absolutely terrible. 

Which didn't mean it was a terrible idea. This was a case 
where throwing money and technology at the problem made 
large pares of it go away. In "Anez," we have a full-length spec­
tacle where every single frame is rendered in three dimensions, 
from facial expressions to backgrounds. The raw compute 
power currently available allows for the creation of characters 
who are more three-dimensional than the usual cartoon, but 
are less realistic-looking than real, physical objects. There is 
some surface texture, but fine detail is missing in most areas. 
The important parts of faces-the eyes and mouth-are rend-

ered in greater detail than the rest. 
Backgrounds are unnerving. They are more realistic than the 

characters because less overall computation is necessary ro create 
chem. They remain substantially the same over a large number 
of frames. However, while they look more "realistic" than car­
toons, they look less realistic than real-world objects chat have 
been photographed. It is not a look we are comfortable with, 
yet, though we will soon become accustomed to it. 

If chis is the state of the art in animation, you ask, what is 
the ocher logical extreme? Mr. Protocol is glad you asked. 

Painting the Real World 
The ocher extreme is the enhancement of live action. Until 

a few years ago, the creation of moving sequences of impossible 
scenes was done directly on the film. "Blue screen" projection, 
layering, stop-motion animation, matte shoes and ocher tech­
nologies have given us a world where the eye of the camera 
really does see even the impossible things, but it is a narrow, 
monocular view chat gees fooled a lot. 

Once it became feasible to scan in each frame of film and 
operate on "real-world" pictures in the digital domain, a raft 
of hybrid techniques arose. Stop-motion animation with pixila­
cion, and particularly the work of Mike Jictlov, is the closest 
one can come to filming an arbitrary world without generating 
the image pixel by pixel. Jictlov's work, which outreaches even 
chat of Ray Harryhausen, uses in-camera and animation-stand 
work in combination with stop-motion to produce impossible 
pieces of film, such as his short work (and lacer full-length 
feature) 'The Wizard of Speed and Time." 

Digital work on morion pictures was at first limited to 
film restoration. This was done beautifully the first time "Gone 
With the Wind" was restored, but it also led to the bastard step­
child of colorization, which allowed black-and-white films to be 
rereleased in color. Aside from the artistic merits of the process, 
early efforts suffered from the same choice of money over excel­
lence, resulting in movies in which all the actors sported heads 
chat looked like glowing pumpkins. 

Again, better technology led to better techniques, especially 
in television, where a great deal less picture resolution is required 
than in film. "The Young Indiana Jones" was one of the early 
beneficiaries of chis sort of thing, in which about 20 extras could 
be replicated along a computer-generated street, turning a sound 
stage into an outdoor street shot with perspective out to the 
vanishing point. Compositing and repeating digitized scenes 
and scene fragments gives a very realistic effect with a minimum 
of compute-power. Images do not have to be fully rendered, as 
they consist of fragments of scenes that are already complete in 
themselves, and need only to be color-corrected and blended 
into the larger scene. 

In the extreme, rendered objects can be combined with 
live action. One early success in chis regard was the fantasy 
film "Dragonslayer," which was the first film to use "motion 
blur" to render the computer-generated dragon. When film­
ing a real object in rapid motion, the object becomes a blur 
on film. We see the resulting motion as natural. A computer­
generated object, with sharp, clear edges, looks peculiar in 
rapid motion. The staccato effect can resulc in an apparent 
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doubling of the image. If the image 

✓~tay ONLINE with /NL/NE" 
is rendered "pre-blurred" in the same 
fashion that a real object would be, its 
motion appears more natural. 

The ultimate in this technique 
appears in the recently released "What 
Dreams May Come." This movie's take 
on theology is that the afterlife is what­
ever we wish it to be, both in heaven 
and in hell. Scenes in this movie include 
a "paint world," in which a man finds 
himself within a painting he loved when 
he was alive. It is a fully realized, three­
dimensional world in which the earth, 
sky, flowers, trees, houses, everything is 
made from the same paint that appeared 
in the original painting. A flower, picked 
and crushed in the hand becomes a blob 
of paint. The ground is slippery because 
it is made of paint, and smears where 
footsteps are left. Another setting rep­
resents a library whose floor and corri­
dors are canals in which boats ply among 
the shelves. 

The genius of this movie lies not in 
its plot, which is overwrought, but in 
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the minds of the filmmakers, they render 
classic paintings of the last century and 
turn them into fully populated, three-dimensional stage settings 
for the movie. The imagery is consequently far more powerful 
than even the scariest alien rendered so far. Although the movie 
in its own right is hardly memorable, there are scenes and 
images that deserve to live on in the minds of the viewers. 

And this is the hard part. In another 10 or 20 years, assum­
ing processing power continues at its current rate or better, it 
will be possible to make films that appear to contain perfectly 
real scenes, but in which none of the scenery, props or actors 
have any basis in three-dimensional reality. However, in the 
near to middle future, it will still be very hard to do this. The 
result is an art form, which is not spontaneous but exists as a 
small number of creations that, while they may be planned by 
one person, must be executed by a horde over a period of years. 
Even the slightest change requires endless meetings, and some 
things cannot be changed at all. 

Art is not made like this, or at least, it never has been 
before. Everything about art is endlessly arguable. If it's cer­
tain, it's not art. Nevertheless, a strong case can be made that 
art without spontaneity is mere construction. Some of the 
best lines in live-action movies are ad-libbed. Remember that 
scene at the end of "Blade Runner" where the dying android 
played by Rutger Hauer mourns the loss of his memories? 
" .. . assault ships on fire off the shoulder of Orion . .. C-beams 
glitter in the dark near the Tannhauser Gate ... . " That was 
ad-lib. This does not happen in a computer-generated movie, 
at least it won't for a long time to come. 

Circle No. 10 

The stiffness, the difficulry, in creating fully rendered reali­
ties is antithetical to the creative freedom necessary to raise 
art to a high level. Painting is easy to do, but hard to master. 
Rendering is hard to do, and near-impossible to master. In 
painting, the ratio of good art to bad art is depressingly low, 
no matter how one judges "good" versus "bad" art. How 
much worse, then, in a medium which must be created by 
an army? 

Difficult media can actually aid art by requiring discipline. 
Sestinas, for example, are notoriously difficult to write, but this 
made them all the more popular back in the days when educat­
ed people actually had a grasp of the written language. 

One can only hope that this effect will be equally beneficial 
as we attempt to turn virtual realities into reality. -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 hastens 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 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 

The rlogin Program 

I 've been idly watching Robert X. 
Cringely's "Glory of the Geeks" 
television series that was recently 

broadcast on this side of the pond. Just 
in case the series passed you by, it was 
four programs from PBS on the history 
of the Internet. "Pop" histories of things 
with which you've been involved are 
always fun, providing a sort of alternate 
misreality. Actually there were several 
interesting interviews in this series, but 
I think that a veil needs to be quickly 
drawn over the things that were missed 
or misreported. I guess history is a win­
nowing process, people who really did 
the work get lost, while one or two make 
it into the history books or, in this case, 
onto the television screen. 

Anyway, one slogan popped up in the 
series that's worth thinking about when 
defining points in the history of com­
puting: Sun Microsystems Inc.'s slogan, 
"The Network is the Computer." This 
slogan takes us back to the beginning of 
Sun in the early '80s and the creation of 
the workstation. Of course, Sun was not 
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actually responsible for the idea, but was 
the first company to make a huge success 
of selling a workstation that would run 
UNIX and opened up a market for what 
we now think of as the desktop computer. 

Networking on UNIX started early 
with the development of UUCP, which 
began life as a quick hack connecting 
two machines together with serial lines 
and grew into a worldwide network 
containing several thousand machines. 
What's often lost in most popular ver­
sions of the Internet story is how UUCP 
widened expectations of how networking 
should be done. The UUCP network 
gave email and news to many people and 
created a demand for the folly interactive 
services that we use today. 

The basic commands that were sup­
ported on the 4.2BSD operating system 
and shipped with the early Suns were also 
quick hacks. The rlogin (remote login) 
and rep (remote copy) commands were 
quickly put together by Bill Joy when 
the networking code in the BSD kernel 
was newly operational. (Bill Joy, a Sun 
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founder and software genius, was the 
prime mover of UNIX at the University 
of California at Berkeley, in case that 
name has passed you by.) The commands 
were intended as a stopgap to see if the 
networking code worked and were to be 
used only until the "official" ARPANET 
protocols of FTP (for file copying) and 
Telnet (for remote login) were developed. 
Of course, in the way of all quick hacks, 
we still have the rlogin and rep com­
mands on machines today and they are 
still useful. 

rlogin 
The rlogin command allows you to 

sit on one machine and log into another. 
You probably do this every day and take 
it for granted, but there's actually a con­
siderable amount of clever stuff going on 
to make this work the way you want it 
to, which means "with as few surprises as 
possible." Some of the clever code resides 
in the program that is running locally 
and behaving like a terminal, which is 
the rlogin program; and some on the 





UNIX Basics 
remote system. Let's start with what is happening locally. 

The fewest number of surprises will occur when the behavior 
of the remote machine when accessed over the network is iden­
tical to the normal behavior when logging in via a terminal. I 
suppose chat "logging in via a terminal" is rare these days, but 
this is still the model that is used. 

Terminals are bidirectional devices, that is, they permit you 
to type into the computer and receive text at the same time. 
The job of rlogin is to make a connection to the remote 
machine and wait for you to type something so it can send it 
down the network wire to your programs running remotely. 
At the same time, it needs to wait for data from the remote 
machine so that it can write it onto your screen. Both data 
flows need to be independent of one another. 

The consequence of the bidirectional flow is that rlogin 
needs to look for data from two sources. Making a single pro­
gram wait for data from more than one source was not easy 
in the early UNIX systems. The traditional approach was to 
split the program into two processes, each handing flow in 
one direction. So one process would handle data transmission 
from your keyboard to the remote machine, where most of its 
time would be spent waiting for keyboard input. The other 
process would handle data travelling in the reverse direction, 
where most of the time it would be waiting for data to come 
from the network. 

UNIX makes all of its devices into files, so each process is 
forced by the kernel to wait for input from an open file. The 
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process performs a read system call on the open file and is put 
to sleep. The read call returns data to the process, waking it up 
only when data is present in the kernel. When data appears, 
there's a quick flurry of activity as it is passed on and then the 
process goes back to sleep, waiting for more data. 

Using two processes for bidirectional flow does work, but 
there are cases where the two processes need to share data and 
sharing is easier if we can use a single process instead of two. 
The fundamental problem is that we can only wait for data 
arriving from one source. The 4.2BSD solution was to imple­
ment the select system call. Specifically, the system call 
actually allows a program to wait for data to be available from 
one or more open files. When data arrives in the kernel from 
one source, the program is awakened and notified that it can 
now obtain data. It then reads the data, does the necessary 
processing and returns to wait in the select system call 
for more data to arrive. Armed with the select system call, 
we can write a program that handles two-way communication 
with a remote machine. 

Terminal Characteristics 
We must now think about the characteristics of terminals. 

When using a regular terminal, a user types a character chat's 
sent into the hose machine and is echoed back to appear on 
their screen. There should be minimal delay when echoing 
the character (the delay is the apparent response time of the 
machine). When we are connecting to the machine via a regu­
lar terminal and using command-line programs, the kernel will 
do the work of echoing each character back to the screen. The 
kernel hangs onto the data and handles line editing, such as 
the deletion of the last character or the last word. It will wait 
for the Return key to be typed before sending the completed 
line of text to the user process that is waiting for the data. 

However, there are several "visual applications" where the 
process needs the input immediately without the Return key 
being hit-the process wants the data sent one character at a 
time. Also, it may turn echoing off because a single keystroke 
may translate into a complex command for the editor. UNIX 
has developed ways of permitting a program to take such con­
trol of terminal input and output. The UNIX terminal inter­
face is now a complicated piece of code, controlled by the 
processes on the machine. Settings in the interface depend 
on the application the user is using. 

If we are writing a program like rlogin (or telnet), 
we have a choice about where character echoing can be done. 
Option one is to echo the characters locally, using local kernel 
processing to handle things such as character deletion. When 
the user types Return, a line of clean data can be sent to the 
remote machine as a single complete message. Option two is to 

echo the characters from the remote machine. So when a user 
types a character, it's not echoed locally but rather sent to the 
remote machine and echoed back from there. Input is usually 
done one character at a time and if the network is slow, user 
response time can be poor. Also, a packet is sent over the net­
work every time a user types a character, so the amount of 
network traffic is much higher and the network is being 
used more frequently. 
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Option one works fine when the user is typing lines of in­
formation and was the method used by defaulc in early telnet 
programs char ran over very slow lines. On slow networks it 
meant char the user didn't have a perceptible delay after each 
character was typed. The response was fast because the local 
machine was doing all the work. However, the method begins 
co break down when the user is logged into a remote system 
and wanes co run a program such as a visual editor chat norm­
ally cakes control of the keyboard and screen. These programs 
will execute some special system calls co configure the terminal 
interface and, in general, there is no provision made co com­
municate chat change of state in the terminal interface on the 
remote machine co the user's rlogin or telnet program 
running locally. 

Because rlogin is 
designed to work 
over a LAN, there 
are no problems 
with unsatisfac­
tory response 
times owing to 
the passing of 
single characters. 
In fact, the prob­
lems of using single-character /JO over 
the Internet have diminished with time. 

There's no reason why one cannot construct a protocol char 
will allow terminal interface state co be passed over the net­
work so char all terminal processing can cake place locally. In 
face, the X.29 protocol, which supported terminal access over 
the X.25, did permit the passing of terminal control scare. 
However, what happened at the terminal interface was very 
operating system-specific and because X.29 was designed co 
work in heterogeneous environments, it inevitably didn't sup­
port all the features needed co provide good transparent access 
co a UNIX system. 

Ir's actually much simpler co handle all the "funny" terminal 
processing on the remote machine and make the local emulator 
work in one-character-at-a-time mode. This means the local 
rlogin program simply has co pass each character through 
in either direction as fast as it can, while all the clever stuff is 
done remo.tely. 

Because rlogin is designed co work over a local-area net­
work (LAN), which should be fast, there are no problems with 
unsatisfactory response times owing co the passing of single 
characters. In fact, the problems of using single-character 1/0 
over the (much wider area and slower) Internet have diminish­
ed with time. Nowadays, I regularly make a 6,000-mile elec­
tronic commute from Canterbury co Berkeley and it works 
fine, supplying more than adequate response time. I suppose 
I should qualify that a little: It's fine until someone on the East 
Coast of the United States decides in the middle of the night 
that it's safe co reconfigure that router, at which point my line 

drops our until the network reroutes itself. 
If you place no intelligence about character handling in the 

local program, there remains one final set of problems that are 
worth mentioning. On a UNIX system, we expect co be able 
co rype a character and have a program die on the machine. 
On most systems, typing Concrol-C will stop a running pro­
cess dead, so that if a program is writing reams of stuff co 
your screen, it will stop and the system will become usable 
again. With the rlogin character-passing approach, the local 
program passes your Concrol-C character back co the remote 
host, which interprets the character as an interrupt signal and 
scops your process. This approach works, bur there may be 
data in transit and you may gee more data on the screen than 
you bargained for. 

OK. So we understand what's needed on the local machine, 
and I'll bet that it's a more complicated story than you thought. 
What about the remote machine? What do we need co run co 
make things work? 

The Remote Machine 
Well, our first problem on the remote machine is that all the 

processes that we need co run for the user are designed co talk 
co terminals supported by the complex plethora of system calls 
used co establish terminal state. However, we are planning co 
communicate with the remote machine with network packets. 
We need co find some method of changing the data from the 
incoming network packets into data that appears on a system 
device that behaves like a terminal. Similarly, when the user 
process writes data, it will do so thinking char it's writing co 
a terminal. We want co capture that data, translate it into net­
work packets and transmit it to the locally running rlogin 
process that started everything off. 

I was faced with this problem in the early '80s. Our campus 
plan was co connect terminals co concentrator boxes (running 
on z80s for the historically minded). The concentrators would 
reach out over the local area Cambridge Ring-based network 
and communicate with the UNIX machine. I implemented a 
terminal device driver that fed data from the network into the 
regular UNIX terminal-handling code (and vice versa). User 
processes would talk to some code that behaved like a terminal, 
except that the data was being transmitted co the network and 
onto a remote terminal rather than being passed along a serial 
line to some directly connected VDU. 

The folks at Berkeley cook a more general approach and 
wrote a special-purpose driver called a pseudo-terminal or 
pseudo-tty. Each invocation of the device driver has two ends 
in the file system address space: the terminal end, which 
behaves like a regular terminal, and the control end, which 
provides traditional UNIX data streams in both directions. 

When the local rlogin connects co the remote machine, 
a daemon (rlogind) is started whose first task is co find a 
free pseudo-cry and initiate an appropriate login process on 
the terminal end of the device. The job of rlogind is co sit 
in a loop waiting for data from the network and stuffing it 
down the control end of the pseudo-try. le also waits for mess­
ages from the control end (actually output from the user pro­
cess co its terminal) and sends chem over the network co the 
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local machine. By the way, I am trying to retain consistency here. 
For clarity: the local machine is the machine on which the user 
is typing and the remote machine is running rlogind. 

Actually, the mechanism is fairly inefficient. Data from the 
user's keyboard goes into the local kernel and passes across the 
system call interface into the local rlogin program. The data 
is immediately parcelled up and sent back across the system 
call interface and out onto the network. Each data packet 
arrives in the kernel of the remote machine, where it passes 
across the system call interface into rl ogind, which in turn 
immediately passes it back into the control end of the pseudo­
tty. It then travels across a system call interface once more and 
finds itself in the user's process. Of course, the user's process 
will immediately reply with some information that is sent 
back along the tortuous route to the user. We've all got enough 
CPU power now and don't really notice all this data yo-yoing 
around between user processes and the kernel. Back when I 
was designing my system, I didn't want to take this approach 
because I was trying to support in excess of 50 simultaneous 
users on a 1-MIP VAXl 1/780 and the possible load was a 
big concern. 

Nevertheless, the general-purpose nature of the pseudo-try 
interface was and is a win. It is useful for other programs that 
wish to start user processes. For example, my preferred editor, 
JOVE, uses a pseudo-tty to implement a command that runs 
a user shell in an editor window. 

Telnet 
As I said at the top of the article, rlogin was not supposed 

to have endured as long as it has. It should have been replaced 
by t elnet. The replacement hasn't happened. People still 
use rlogin. The issue is probably one of convenience. The 
telnet command is designed to support heterogeneous 
machines and, therefore, is not as well tailored to the UNIX­
to-UNIX login application. UNIX has always wanted to know 
the type of its terminals so that it can adapt visual programs to 
send the correct control sequences to effect cursor addressing 
on the target screen. When rlogin connects to a remote 
machine it sends the terminal type in a secret prologue so the 
remote machine can set things up for you. Of course, telnet 
doesn't have this mechanism and so you need to establish the 
terminal type to enable visual editors to work properly. 

The rlogin program is also supported by an ad hoc auth­
entication system that permits automatic login to the remote 
machine without needing to supply a user name and password. 
When you login, your identity depends on the name of the local 
machine, determined by reverse lookup from your IP address to 
a machine name (it also depends on the user name on the local 
machine that is passed in the secret prologue). 

Originally, the integrity of the authentication system 
depended ultimately on the fact that rlogin connected to 
the remote machine from a "privileged port number," a port 
number less than 1,024. Recall that a TCP/IP stream con­
nects to an interface that has an IP address and a port on that 
interface. In a UNIX-only world, it was possible to stop users 
from creating communication paths using the set of privileged 
ports, however, once the PC gained networking code all this 

false security went away. 
Current security wisdom states that you should not run 

rlogin over the Internet because it's too easy to break its 
weak security. In fact, I have a set of filters on my router that 
prevents anyone outside my network from using rlogin to 
access an internal machine. 

The convenience and speed of rlogin can be regained by 
augmenting the somewhat weak, old system with Kerberos. I 
tend to use ssh these days when connecting over the Internet 
so that the whole communication is encrypted, protecting my 
passwords against packet sniffers and other systems used by 
the bad guys. 

PS. I've since discovered from reading Wired magazine that 
Cringlely's series is called "Nerds 2.0.1: A Brief History of the 
Internet" on your side of the Atlantic. Why there should be 
a name change as the tapes travel over water is beyond any 
reasoning. I am sure that we would understand "Nerds," and 
I cannot believe that "Geeks" would not have worked for an 
American audience. Perhaps TV programs need longer names 
in North America to stand out in the TV listings books, which 
are generally physically smaller than ours. Who knows. ~ 

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, con­
sults and programs using Safaris running on a SPARCstation 2. 
Email: pc @cpg.com . 

Computer Connection of CNV 
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Inc., a long time supplier of 
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Microsystems to the UNIX 
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Microelectronics to take the idea 
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Sys.t_~-~-~---Ag_~~~t§_t.r~tion 
by S. Lee Henry 

Emailing to the Masses 

E ver receive a piece of email with 
page after page of addresses? By 
the time you wade through screen 

after screen of your friends' friends or 
some salesman's contacts from around 
the country, you're probably thinking 
"This had better be good!" 

This month's column takes a look 
at a gentler way ro send email ro a mail­
ing list. Not only will your messages 
be distributed without this addressing 
"overhead," but there are a number 
of other advantages as well. For one, 
the script reduces the amount of text 
you send. For another, it doesn't ex­
pose your recipients ro all the other 
recipients on your list. For a third, it 
allows you ro track the hisrory of your 
mass mailings using a log file rather 
than the voluminous file maintained 
by sys l o g. In addition, any bounces 
you might get will be a little easier ro 
isolate and correct. And last, your users 
will be able ro send out mass mailings 
without requiring you ro maintain their 
recipient lists in your / etc / aliases 

28 

file (or corresponding map). 
The first thing we must do is set up 

the defaults we'll use when our users 
don't supply all the arguments needed 
by the script. We require a subject, but 
the files containing their message text 
and their list of recipients will be assum­
ed if they don't supply them. Because 
many of your users are likely ro send 
messages ro a single list of recipients, 
they can add or remove recipients 
using their favorite ediror. 

#! /bin/ sh 
# mass mail a message (f rom a f i le) 
# to addr esses (f rom a file) 

# de faults : 
recipfil e=recip . lis t 
msgfile=msg.txt 
subject="mass mai ling" 
log=massmai l.log 
returnadd=$USER"@"'domainname ' 

The first line of the script identifies 
the shell. The second and third lines 

SunExpert Magazine ■ December 1998 

are comments describing the purpose 
of the script. As you can see, the return 
address ro be used in the email is the 
address of the person who runs the 
script. We've tacked on the domain 
name using the doma i nname com­
mand. If this won't work on your net­
work, you can replace it with the fully 
qualified name of your mail server (for 
example, ma i lho s t . my f irm . com). 

# prompt with usage statement if 
# no arguments are given 
if [ $# = 0 ] ; then 

echo "Usage : $0 -s" \ 
\ "subject \ " [-r <recip . list>]" \ 
[-m <msg.txt>]" 
exi t 1 

If one of our users enters onl,y the name 
of the script, she will be prompted with 
a usage statement reminding her of the 
arguments. The order in which she enters 
these arguments is not important. Notice 
the all-important back-slashes that pre­
cede the quotes around sub j e ct . These 
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keep our echo command from choking on the internal quote 
marks of the externally quoted usage statement. 

If our user enters arguments, the script will identify which 
is which by the arguments that precede them. You could cut 
down on the overall complexity of the script by requiring 
the arguments to be in a certain order. This would allow you 
to drop the -s, -rand -m identifiers and simply require the 
three arguments in a given order. This script looks at every 
odd-numbered argument and uses it to assign the value that 
follows. Our user could, in fact, enter the subject argu­
ment three times. If she did, the other two arguments would 
default to the file names included in the script. 

The following script uses a series of case statements to 
look at the first, third and fifth arguments. Each case state­
ment is protected by an if statement to guard against doing 
things with arguments that don't exist. We don't want to gen­
erate messages that will confuse our users. 

else 

fi 

fi 

if [ $# -ge 2 ]; then 
case $1 in 
-s) subject=$2 ;; 
-r) recipfile=$2 ; ; 
-m) msgfile=$2 ;; 
*) echo "unknown option: $1" ,, 
esac 
fi 

if [ $# -ge 4 ]; then 
case $3 in 
-s) subject=$4 ;; 
-r) recipfile=$4 ;; 
-m) msgfile=$4 ;; 
*) echo "unknown option: $3" 
esac 
fi 

if [ $# -ge 6 ]; then 
case $5 in 
-s) subject=$6 ;; 
-r) recipfile=$6 ;; 
-m) msgfile=$6 ;; 
*) echo "unknown option: $5" , , 
esac 

The next thing we need to do is specify the mail commands 
we want to use to send the messages and a confirmation notice 
when the job is complete. 

We can also include the name of the person to whom the 
confirmation should be sent. In the following script, notifica­
tion goes to the person running the script. If you prefer, you 
can change this to the person who is responsible for monitor­
ing mass mailings. 

The delay variable slows down the issuance of each 
piece of email in order to avoid overwhelming the system 
with sendmail processes: 

sendmail=/usr/lib/sendmail 
mail=/usr/ucb/mail 
admin=$USER 
delay=l 

We then check to make sure the files have been either speci­
fied or defaulted to actually exist. These include the list of 
recipients and the text of the message. Your users can main­
tain these files in their home directories or include a full 
path name when using the massmai 1 tool. In addition, 
we .provide a calculation of the time we expect it to take 
to send the message to all the recipients. You can change 
this if the estimated time is much different from actual 
time on your system. 

if [ ! -f $recipfile]; then 

fi 
if 

fi 

# 

echo "cannot find $recipfile" 
exit 1 

-f $msgfile]; then 
echo "cannot find $msgfile" 
exit 1 

# calculate estimated time 
ndat='wc -1 $recipfile 2> /dev/null I awk '{print $1) •' 
time=' echo "$ndat $delay" I awk \ 
' {printf ( "%. 2f", ( $1 * ( $2+ 1. 22) ) / 3 600) } ' ' 

The log entry is prepared, added to the log file and displayed 
to our users. Notice how the tee command is used to send 
the output to two places at once: 

echo "Mass mailing started at 'date'" 
echo 
echo "subject line: 
echo "recipient list: 
echo "message file: 
echo "logfile: 
echo "return address: 
echo "delay: 
echo "time required: 
echo 
) I tee -a $log 
sleep 3 

$subject" 
$recipfile" 
$msgfile" 
$log" 
$returnadd" 
$delay seconds" 
$time hours ($ndat addresses)" 

The next part of the script prepares the message for each 
recipient and then mails it. Notice, in particular, how the 
file containing the recipients (recipfile) is used as input 
for the while command. With each pass through the loop, 
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Where didn't you go yesterday! 
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name system? 
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• Looking for Peter Collinson's wisdom on Network file systems? 
• Did you read tEleen Frisch 's tips on the NT registry? 
• Searching for information on OS coexistence? 
• Considering new backup software? Or a new RAID system? 
• Don't make a move without reading our survey and product 

reviews first! 
• Clusters demystified! 
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Aug 98 Tbt U S Wbh Pm>Ar oo PNS 
Reaction to !he Depanmen1 of Commerce report on the future or 
the Internet Domain Name System. 

Jul 98 EJim.lDaUnO Iha Cookie and Fax 
A guide to everything you·n need If and when you decide to 
replace the office photocopier and fa IC machine. 

Jun 98 Processing MISH3 of MIU 
procmaJI Is such an enen11a.l tool, It deserves a column to Itself. 

~Ti.~1~~lt!:~~:is. 
Apr 98 The lnhtmat In Vietnam 
Whal should government, do about the Internet? The Vietnam 
e><P9rlence is instructive. 

Mar 98 Fast Remott FIie Cop'lb)g 
This useful tool deserves a column lo Itself. 

Feb 98 ~ 
An '4)date on the brouhaha With the IANA and the HT !Op-level 
domain for Haiti. 

Jan 98 Mora Network Tools 
Taking a cue from readers on more essential tools. 

o.c 97 Innovation at BBN 
BBN Isn't as weU•known as It dese~es to be. Here's a look al 
one BBN Innovation-. all usee-,eryday. 

No• 97 ~ 
How to a'IOld renumbering IP networl<s. 

Oct 97 EssentiaJ Toot, 
Amazlnglyenough, many users remain unfamlllar with the,e 
Indispensable tools. 

Sep97 ~ 
Savoring the lessons learned In a historic S'4)rem• Court 
decision. 

John S. Quarterman Is president 
of Mltrh; Information & Directory 
Strvk:H Inc (Ml OS). which 

~~~~~:~~~~~,:i:r ' 
MIDS lntsmst Wsather Rep:xt 
(dally). John has written or 
co-authored seven books, but the 
best known one is stlll n,,, 
Matrix . He can be reached by 

(s~~~ ~~~7'~~~t"(s~~:' 
452•0127. 
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the message is sent to the next address (recipient) on 
the list: 

At the end of the script, we display a statement of the 
completion time and send a message to the person identified 
earlier in the script to receive confirmation chat the mass 
mailing is complete. The log file will include information 
about the files used and each recipient to whom the message 
was sent. 

j=0; 
whi le read rec 
do 

j =' expr $j + 1' 
echo "sending #$j to : $rec" I tee - a $log 

# send outgoing message to addressee echo 
( 

cat « EOF 
echo "Mass mailing completed at 'date ' " 
echo 

From : $returnadd 
Subject : $subject 
To : $rec 

) I tee -a $log 

echo "$0 done at ' date ' " I $mail - s $0 $admin 
EOF 

exit 0 
cat $msgfile 
) I $sendmail -f "$returnadd" $rec If you paste together the fragments of Bourne shell script­

ing shown above, you will have the complete listing of the 
rnassrnai l tool. If you're averse to typing or don't feel like 
scanning the pages of chis magazine, send me an email and 

I'll ship a copy out to you. -

if [ $? != 0 ] ; then 

f i 

echo "di spatch of #$j" \ 
r eturned with non- zero exit status" I 
tee -a $log 

s leep $delay 
done < $recipfi l e 

S. Lee Henry is a Webmaster and systems administrator in 
San Francisco, CA. She lives on a sailboat with her stepfamily 
and spends her free time throwing popcorn to the seagulls. 
To reach her, send email to slee@cpg .com. 

32 

Aurora ControlTower™ 
CONSOLE MANAGER SOFTWARE 
puts you in control of your Sun servers - from anywhere 

Aurora Contro!Tower console manager software takes you beyond the 
limitations of hardware switches and network-based tools. One SPARC Solaris 
server functions as a common monitor and keyboard for up to 128 SPARC 

systems. But that's only the beginning. Contro!Tower software utilizes a serial 
console connection so you can access managed systems, perform diagnostics, and 
reboot a system even when the network is down. Remote access capabilities let you 
respond to a system emergency anywhere in the world, from office or home. 

■ Monitor and control one or more data centers from a central or 
remote location 

■ Same functionality as a keyboard attached directly to a system 
■ Access real-time data and a time-stamped log of system messages 
■ User-definable parameters for all or any managed system 
■ Security features control access to console manager servers and/or 

managed systems 

For information on how to obtain a free evaluation copy of 
ControlTower console manager software, go to 
http:/ / www,auroratech.com. 
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APC Symmetra ™ ... 
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Go Back to Sleep. 

APC Symmetra , M Power Array: ,M Complete Peace of Mind. 
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When a 2 a.m. thunderclap jars you awake and you feel a wave of 
dread wondering whether or not your facility UPS suffered the 
same fate as your flashing alarm clock, two things are certain: you 
don't have complete peace of mind, and you don·t have APC 

Symmetra. You know the challenges of midrange, 4- I 6kVA UPS systems: 
installation is a struggle, maintenance is a challenge, power upgrades are 
unheard of, and hardware tends to be unreliable. In fact, most legacy UPSs 
were designed for 60's technology and not with the needs of today's sensi­
tive electronics in mind. Worst of all, with a single point of failure, the lega­
cy system is all too interruptible. 

With power problems causing nearly half of all data loss, the fastest and eas­
iest way to increase network availability is to increase power avai lability. 
Now, APC's Symmetra·· Power Array· , a revolutionary power protection sys­
tem, provides the high availability, flexibility, reliability, ease of installation 
and simple upkeep you need - all without breaking your back or the bank. 

Best of all, Power Array redundancy and manageability deliver 
uninterruptible peace of mind. 
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protection at Puget 
Sound Energy." 

• N+l Redundancy: Symmetra Power Modules 
share the attached load evenly. If one module 
is removed or fails, the other modules seam­
lessly and instantaneously pick up the rest of 
the load. N+ I redundancy is used today in disk arrays (RAID), 
in processor power supplies, and in processors themselves. 
Symmetra Power Array brings redundancy to server power pro­
tection for the first time. 

• Scalable Power: Symmetra Power Array can be configured for 4-
16kVA, enough for mid-sized computer rooms. Incremental 4kVA 
Power Modules expand UPS voltage load capacity to match dat­
acenter demands. 
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• Scalable Runtime: Additional Battery Modules, which may be 
shifted from one Power Array to another, or added in Extended­
run Battery Frames, can provide virtually unlimited runtime. 

If you need to solve the problem of network downtime once and for all, 
install a Power Array with redundancy and fault-tolerance to match your 
server and storage. Call APC today for your FREE Enterprise Solutions Kit. 
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NTegration 
............................................ ..... ....... .. .. .......... ...... 

by iEleen Frisch 

Analyzing Trouble 

T his month, we resume our 
consideration of Windows NT 
performance after a two-month 

detour. We will examine data from an 
actual production system under stress. 
This detailed study will illustrate both 
the important performance data and 
the process of interpreting it. 

The system we are looking at runs 
Windows NT Server and is used primar­
ily as a database server; interactive user 
logins are meant to be rare events. The 
system was configured to support nor­
mal daily database activity for an order­
entry and fulfillment application, along 
with occasional ad hoc queries by or on 
behalf of management. The division's 
manager was running a few large queries 
during the period we will be reviewing. 
At the same time, a designer from the 
graphics department decided to take 
advantage of the seemingly free system 
to perform a quick touch up on an up­
coming brochure illustration using the 
Adobe Systems Inc. PhotoShop image 
editing application. (Although the data 

3 4 

presented here was gathered during a 
reenactment, the situation did occur.) 

We'll begin by looking at CPU usage 
(see Figure 1). The green line represents 
total CPU usage, the blue line indicates 
privileged CPU time (system time con­
sumed by the operating system in the 
process of servicing user processes) and 
the red line indicates user time (CPU 
time spent getting actual work done). 

Figure 1. CPU Performance 

System CPU usage is high throughout 
this period, although most of the time is 
spent as user time. At the beginning of 
this period, all the applications are open 
and running (including the database ser­
ver, the PhotoShop image editor and 
Windows NT Performance Monitor). 

The first usage spike occurs after the 
point marked 1, which indicates when 
PhotoShop began to load the image file. 
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CPU usage is 
high throughout 
this period, although 
most of the time is 
spent as user time. 



Western Scientific's 

FusionX2™ Systems: 

The FusionX2 is the new generation of high performance 

workstations. Unlike any other on the market, it is compatible 

with Windows NT, Solaris or Linux Operating Systems. This 

ability, matched with the highest performance peripheral 
technology available, gives you more power and flexibility 

at a lower cost. 

The FusionX2 comes fully equipped with enough state-of­

the-art power to satisfy most anyone's needs. Although you 

have the option of upgrading your workstation, no hidden 

add-ons or upgrades are necessary. The FusionX2 underlines 

Western Scientific's reputation as consistently being the 

first to market the most advanced, fastest computing 

technology available . 

FusionX2™ Systems 
High Performance W orkstations 

from Western Scientific . 

Western Scientific, Inc. 
9445 Farnham Street, Sa n Diego, CA 92123 USA 
Te l: 619-565-6699 Fax: 619-565-6938 
Email : info@wsm.com 

Circle No. 28 

Choice of Windows NT, Solaris, or 
LINUX Operating Systems 

Single or Dual 300, 333, 350* or 400* 
MHz 32-bit Intel Pentium®II 
processors 

128MB SDRAM main memory, 
expandable to 512MB 

Four 32-bit PCI bus slots and two ISA 
bus slots for 1/0 expansion 

On-board 10/100 base-T ethernet, 
dual ultra/wide SCSI, AGP graphic, 
and RAID ports for high i/o 
throughput 

Removable SCA-2 10,000 rpm SCSI 
system disk from 4.5-36GB for high 
performance local storage 

Units configured with 350 and 400 Mhz processors will 
be available when processors are released 
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Figure 2. Overall System Resource Usage 
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System memory is almost completely consumed, rising 
only after point 4 when PhotoShop is terminated. 

The illustration was stored as a 3-MB compressed TIFF file 
on disk, which expanded co 32 MB when uncompressed by 
the application. The expansion operation accounts for the 
high amount of user CPU time; in chis case, the overhead 
of reading the 3-MB file is negligible compared with the 
time required co uncompress it. 

The file is open and ready for editing when CPU usage 
drops near point 2. Shorcly thereafter, the manager initiates 
a fairly large application (a four-cable join across approximate­
ly 20,000 records in a primary cable). Ac the same time, the 
designer begins a transformation operation on the image file . 
CPU usage is again high during chis period, split more or less 
evenly between user time and system time, bur the available 
CPU resources are not always fully consumed. 

By point 3 both activities have finished, and the designer 
writes the modified image back co disk. CPU time again spikes 
as the image is compressed before it is saved to disk. At point 4, 
the save operation is complete and PhocoShop is terminated. 

Interactive response time ranges from poor co hideous during 
chis period. Somewhat surprisingly, the worst period occurs dur­
ing the interval between points 2 and 3, and not during either 
of the times when total CPU usage spikes at 100%. The system 
is quite sluggish during the latter, but is completely unrespon-

Figure 3. Memory Usage and Disk 1/0 Data 

sive during the former; thus, the worst interactive performance 
corresponds co when system time is at its highest. 

In Figure 2, we examine a broader range of system perfor­
mance statistics. The green line again shows total CPU time, 
the red line indicates available memory usage and the white line 
plots context switches per second during the same period. 

We've adjusted the scale of both the available memory and 
context switches plots co bring the data within a meaningful 
range. Available memory is measured in megabytes (MB), and 
the graph clearly indicates chat memory is almost completely 
consumed during chis period, rising only when the save opera­
tion completes after point 4. The default scaling for chis count­
er is 10 times larger (expressed as units of 100 KB) and can 
be somewhat misleading. 

The number of context switches is scaled by 0.1 and it 
ranges from two co three most of the time. However, it rises 
to above 10 during much of the period between points 2 and 3 
when the database query and image manipulation operations 
are being performed. This accounts for the rise in privileged 
CPU time during the same interval. The system does not have 
sufficient resources to complete both operations along with its 
normal workload and must conscancly alternate between them, 
significantly reducing the efficiency of both. 

The leftmost graph in Figure 3 gives more detailed informa­
tion about system memory use and paging. The red line again 
indicates available memory (in MB). The purple and gold lines 
plot page reads and writes per second, respectively, and the light 
blue line indicates total usage of the system paging space. 

Although available memory is seriously low, the system isn't 
paging poorly. There are a fair number of page reads bur these 
are frequencly part of normal I/0, a conclusion reinforced in 
this case by the fact that there are very few page writes. Memory 
seems co be fully consumed but not overcommitted to the point 
that needed pages are being forced out to disk. And although 
paging file usage creeps up, it never becomes critical. 

The right-hand graph in Figure 3 summarizes disk I/0 
activity for three partitions on this system. C : is the Windows 
NT partition, and is indicated by the red line. F: holds the 
database files (and is mirrored using the Windows NT faulc 
tolerance facility) and is plotted in blue. And Y : is where the 
image fi le is stored and is shown by the yellow line. (The data-
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The leftmost 
graph gives 
more detailed 
information about 
system memory 
and paging. The 
right-hand graph 
summarizes disk 
1/0 activity for 
three partitions 
on the system. 
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Table 1. Summary of System Performance Data 
Time Period 

Normal Setup Load Images Database Query & Save Image Cleanup 
Performance Statistic Baseline (before point 1) (points 1-2) Image Filler (points 2-3) (points 3-4) (after point 4) 
% CPU usage <1 13 
% privilaged time <1 9 
Processor queue length 0 1 
Total interrupts per second 106 180 
Available memory (MB) 23 6 
Pages per second <1 55 
Paging fi le % usage 46 26 
% disk time c: (NT partion) <1 17 
% disk time F: (database files) 0 0 
% disk time N : (software) <1 <1 

base software and the PhotoShop application executables are 
stored on partition N:, which we will consider shortly.) 

None of the disk I/0 we see here is cause for concern. Par­
tition C : is fairly active throughout this time period owing 
to operating system activiry. Partition F : 's most active period 
occurs after the database query has started but levels off again 
about a third of the way into the operation, indicating that 
disk I/0 is not the limiting resource. Once the data is retrieved 
from disk, which happens quite rapidly, it must be processed, 
making CPU and memory resources more critical to its overall 
performance and completion time. 

Partition Y : seems to be idle during the entire period. This 
seems odd, given that the image fi le is known to be read from 
and written to disk. However, the lack of any recorded activiry 
on this disk is an artifact of the large sampling interval ( I 0 
seconds) we used during data collection via the Performance 
Monitor faciliry. Y : resides on a very fast disk, and so the trans­
fer of 3 MB is a trivial operation. (Note that if all disk counters 
always register zero, then it means they have not been enabled, 
not that there is no disk activiry on the system. In this case, run 
the disk p erf - ye command and reboot.) 

Sometimes, it's necessary to go beyond performance graphs 
to get a full picture of system activiry. Table I summarizes vari­
ous numeric performance statistics for this system averaged 
over the defined intervals we have considered (they were col­
lected using Performance Monitor's report mode). Although 
this summarized data will not reflect the spikes and peaks illus­
trated in the graphs, they are very useful for identifying trends. 
The first column in Table 1 presents the corresponding values 
from baseline measurements taken during a period of minimal 
system activiry when the database server is running but there 
are few transactions occurring. 

CPU usage is most intensive while the image fi le is being 
loaded and uncompressed. Interestingly, during the most active 
interval in this period, while the query and image manipula­
tion are running, CPU usage averages only 46% (although it 
spikes to 100% at several points). At the same time, privileged 
(system) time averages 27%, meaning that almost half of CPU 
resources in use are being spent as operating system overhead. 
The total interrupts per second follows the same pattern as 
CPU usage, rising to an average of 340 during the period of 
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46 47 7 
27 17 4 
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340 237 181 
<1 5 46 

131 85 35 
53 58 51 
25 23 8 
12 0 0 
19 7 5 

worst interactive response time. Clearly, the system is over­
loaded with work at chis point. 

The processor queue length statistic, which is a measure of 
how much excess desire there is for the system's CPU resources, 
behaves somewhat differently. Its highest value occurs during 
the image load, and this is the only time that a process is re­
quired to wait for CPU resources-in other words, the only 
time during this period that the CPU capaciry is the primary 
limiting resource on chis system. 

The available memory and paging statistics confirm what 
we observed from the performance charts. Memory is scarce 
during the image load and the database query/image filtering 
intervals, and paging rates rise accordingly at these times. Pag­
ing file usage remains well within acceptable limits, especially 
given its typical level during times of minimal system activity. 

The final entry under available memory indicates that 46% 
of total system memory is available after PhotoShop termin­
ates. This seems odd given that baseline available memory is 
only 23%. It is another anomaly of the data collection process 
and the brief length of the final interval; we can expect the 
database server application to grab much of that memory as 
soon as it needs it. 

The final three rows of the chart indicate the percentage of 
time that disk partitions C : , F : and N : are active during this 
period (read and write activiry is not distinguished). None of 
the values are ever higher than 25%, confirming that disk I/0 
is not a significant factor in overall system performance. 

All in all, it is clear that memory is the performance-limiting 
resource on this system, and we can expect that increasing the 
amount of available memory would improve the situation. If 
memory were to be increased, CPU speed would become the 
new critical factor determining how well the system performed 
and how quickly the ad hoc jobs were completed. ~ 

)Eleen Frisch is systems administrator for a very heterogeneous 
network of UNIX and NT systems. She is also the author of the 
books Essential System Admin istration and Essential Windows 
NT System Administration (both from O'Reilly & Associates Inc.). 
In her (a lmost nonexistent) spare time, she enjoys painting and 
lounging around with her cats, Daphne, Susan, Talia and Lyta. 
Email: aefrisch@lorentzian.com. 

SunExpert Magazine ■ December 1998 37 



Datagrams 
...... .......................... .... .... ... ..... ........................ .. .. 

by John S. Quarterman 

~ 
:,: 

"' 0 
z 
~ 
"" 

Internet Politics Endgame 

A few weeks ago in Edinburgh, 
Scotland, I was roundly criticized 

. by a prominent Internet person­
age for what he considered the unduly 
positive slant of my recent column, "A 
Historic Conference" (September 1998, 
Page 50), about the July meeting of 
the Global Internet Alliance Workshop 
(GIAW) in Reston, VA. The GIAW was 
the first in a series of conferences coordi­
nated by the International Forum on the 
White Paper, or IFWP (http: //www . 
ifwp. org), an ad hoc coalition of pro­
fessional, trade and educational associa­
tions representing a diversiry of Internet 
groups from around the world. I assured 
him that my next column on the subject 
would not be so positive about either the 
IFWP or the current Internet politics 
endgame. This is that column. I intend it 
to be an evenhanded overview of the situ­
ation, bur given the particulars, the overall 
impression may appear harsh. One article 
cannot begin to describe the entire Byzan­
tine mess, so I'll make do by touching on 
some of the main topics and players. 

38 

The Marathon Talkathon 
The IFWP Steering Committee co­

ordinated a series of four meetings around 
the globe: 

• July 1-2 in Reston, VA 
• July 24-25 in Geneva, Switzerland 
• August 11-13 in Singapore 
• August 20-21 in Buenos Aires, 

Argentina 
All four meetings were themselves a 

significant accomplishment in simply 
bringing interested parties together in 
a room rather than have them at each 
others' throats via electronic means. There 
was also a separate meeting in Brussels in 
early July, organized by the European 
Commission, that was considered by 
many to be part of the IFWP series. 

Unfortunately, the participants and 
organizers never got far beyond talk, talk, 
talk to generate actual results. They lost 
sight of the goal, which was to participate 
in organizing the creation of a corpor­
ation to be successor to the Internet 
Assigned Numbers Authoriry, or IANA 
(http: //www . iana. org), meeting 
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the U.S. government's criteria set out in 
its white paper, "Management of Internet 
Names and Addresses" (see h t tp :// 
www .ntia.doc.gov/ntiahome / 
domainname / 6_5_98dns.htm). The 
white paper was issued on June 5 by the 
National Telecommunications and Infor­
mation Administration (NTIA) of the 
U.S. Department of Commerce. 

Many in the IFWP Steering Com­
mittee would say this was not the IFWP's 
goal, and I would agree with that. The 
IFWP Steering Committee was merely 
supposed to organize these meetings, but 
it often strayed into actual policy. Many 
IFWP participants would say the creation 
of a new corporation was not the goal of 
IFWP either. I would say if it wasn't, it 
should have been. 

Of course, considering the extreme 
disorganization of the IFWP Steering 
Committee, it's a wonder it managed 
to coordinate anything, even meetings. 
This is a group that bragged about 
running open and transparent forums, 
yet couldn't manage to publish minutes 



of its own meetings in a timely manner. 
This was a steering committee that 
didn't manage to ask IANA's Jon Postel 
directly if he would attend one of its 
meetings until it was far too late. This 
was a steering committee that repeated­
ly changed or reinterpreted the rules of 
its own membership to fit, or not fit, 
specific applicants. I could go on, but 
you get the picture. 

Karl Auerbach attempted to organize 
an IFWP drafting committee early on. 
I don't know what the delay was, but no 
draft appeared until after all four meet­
ings had happened. 

Then, there was an attempt to organ­
ize a further meeting in Boston, MA, to 
wrap up. The IFWP Steering Commit­
tee disowned that meeting, but a small 
number of IFWP participants met any­
way and became known as the Boston 
Working Group (BWG). The BWG 
did finally produce a draft (http: // 
www.ntia.doc.gov / ntiahome / 
domainname/proposals / bosgrp / 
merged-bwg-bylaws.html)and, 
in fact, submitted it to NTIA before 
the IANAdraft (http: //www.ntia. 
doc.gov / ntiahome / domainname / 
proposals / icann/ bylaws. htm). 

Meanwhile, Einar Stefferud took the 
BWG draft and enhanced it, in typical 
Internet tradition, to produce the Open 
Root Server Confederation, or ORSC, 
draft (http: //www. ntia. doc. gov/ 
ntiahome/domainname / proposals / 
orsc / bylaws .html). The ORSC draft 
has an additional structure for determin­
ing membership (something none of the 
other proposals have worked out). Ocher 
features include "fair hearing panels," 
a limitation of powers of the board to 
chose specifically granted in the bylaws 
(similar to the U.S. Constitution), more 
board seats (14) and a stronger clause 
against conflicts of interest, corporate 
funding through supporting organiza­
tions and incorporation in Delaware. 

Both the BWG and ORSC pro­
posals mandate someone other than 
the stakeholder organizations to elect 
the board (keeping the people who 
make the policy from electing someone 
to uphold their policies without over­
sight), much more openness, accounta­
bility (fiscal and otherwise) and a more 
bottom-up structure. 

Datagrams 

Is NSI the Villain? 
Many people have cast Network 

Solutions Inc. (http: / / www. net sol. 
com) as the villain of the piece. This 
is easy to do because NSI, through its 
cooperative agreement with the U.S. 
government as InterNIC, is the registrar 
for the . com, . net, . org, . edu and 
. gov domains, and registration fees 
nee NSI on the order of $35 million 
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per year. NSI's domain name dispute 
policy has been widely criticized; MIDS 
has published several legal critiques of 
that policy, see http: / / www. mids. 
org/legal. 

However, NSI has been demonized 
to a ridiculous extent. On the IFWP 
Steering Committee's internal discus­
sion list, for example, it was common 
for people to be asked whether now or 

Circle No. 19 
39 



in the past they had been employed 
by NSI. People seriously worry about 
whether having dinner with someone 

NS/did 
the work 
of drawing 
up draft 
bylaws for 
the new 
corporation. 
The NS/ 
draft wasn't 
perfect, but 
it was one 
of only a 
very small 
number of 
bylaws that 
appeared. 

from NSI will 
taint their 
reputation. 

The most 
shameful episode 
of this sort was 
the way in which 
the entire organi­
zation of the 
Rescon meeting 
was derailed, 
delayed and 
confused by 
accusations that 
the organizers 
were m some 
way controlled 
by NSI. 

I agree that 
NSI is nor perfect 
and I chink we 

need multiple domain registrars (bur 
not necessarily more cop-level domains, 
or TLDs) as soon as we can get chem in 

Datagrams 
some orderly manner. However, I will 
say chis for NSI, while a large number of 
people were complaining loudly about 
the lack of progress in organizing a new 
corporation, NSI did the work of draw­
ing up draft bylaws for the new corpora­
tion. The NSI draft wasn't perfect, bur ic 
was one of only a very small number of 
bylaws that appeared. NSI further pro­
ceeded co discuss directly with JANA 
the differences between the NSI draft 
and the JANA draft. 

Within the Internet Engineering 
Task Force (IETF), the body that writes 
the protocol specifications and coordi­
nates resting and standardization of 
them, there is great respect for people 
and organizations that do the work 
of actually writing drafts and driving 
discussion on chem. NSI (like JANA 
before and BWG later) did the work 
and should gee some respect for that. 

Only a few groups, as far as I know 
JANA, NSI, BWG and ORSC, did che 
work of producing drafts of bylaws and 
articles of incorporation. A useful com­
parison of the three drafts is available 

Try Out The Latest Software 
free software 

Try It NOW! 

Software Solutions For The 
Solaris'" and Java'" Environments. 

Sun Solutions NOW! 

Visit the Sun Solutions NOW! Web Site to find new and exciting solutions for the 
Solaris™ and Java'" environments by Sun's third-party software vendors. Check 
out the latest applications and stay current on new technologies as they hit the 
market-sometimes even before they're in full release. 

Over 500 Software Products 
This is the largest collection of downloadable demos and trial software written for 
Solaris and Java on the Internet. We've added the complete Sun Solutions Catalog 
with over 14,000 product listings. 

www.sun.com/downloads 
♦Sun Circle No. 20 m1ao,yst,m, 
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on Ellen Rony's Web sire (http: // 
www . domainhandbook.com/ 
comp-bylaws. html), where she has 
put together a side-by-side comparison. 
Other groups, such as Reseaux IP Euro­
peen (RIPE), have provided substantive 
input co those drafts, although rather 
late in the game. 

The Saint? 
I knew Jon Postel, nor very well, bur 

I once worked with him on a project (I 
made the pilgrimage co Marina del Rey 
co ask his blessing on my first book, 
The Matrix) and on several occasions 
I discussed policy with him, such as 
the notorious Haiti case (see http: / / 
www.mids.org / mn / 712 / reht. 
html). I can attest that he seemed as 
dedicated co the Internet that he help­
ed found as anyone, and he definitely 
worked as hard at it for as little reward. 
He certainly deserved the standing ova­
tion for all his work char he received at 
the last IETF meeting before he died. 

In Memoriam 
Jonathan B. Postel 

1943-1998 

However, myths have already grown 
up about the man. Someone who 
should know better was quoted in the 
The New York Times saying char Jon 
Postel had never done anything in his 
life char wasn't open and accountable. 
I don't see how anyone who is familiar 
with how JANA operated could say 
char. The appointments co che initial 
board of the new corporation char 
Postel sec up are an example-even Vine 
Cerf says he has no idea how they were 
selected. Ir is also well-known chat once 
Postel made up his mind he seldom 
changed it, and he was accountable 
co no one. I say chis nor co malign the 
dead, bur merely co point our char ic 
is enough for people co remember Jon 
Postel as a great man of che Internee; 
there is no need co make him our co 
be a saint. 

JANA has completed a proposal for 
che new corporation, co be called Inter­
nee Corporation for Assigned Names 
and Numbers, or !CANN (http:// 
www. icann. org). Amusingly enough, 



its domain name is registered with a 
postal address char is identical co char 
of NSI. I am cold chis is because NSI 
was asked co reserve the domain when 

NSI and IANA were 
negotiating on 

IANA's fourth 
draft. Ironically, 
IANA's fifth draft 

was apparenrly 
done without 

consultation with 
NSI. More impor­
tant, while there are 
many good features 
ofIANA's ICANN 
articles and bylaws, 

there are a number 
of questionable items, such 

as an initial board char was picked by 
means char nobody knows yet (and 
which can serve for a long period of 
rime), a lack of membership structure 
and insufficient rules for accountabiliry. 

Side Effects 
These politics, and the IFWP process, 

have resulred in some interesting bene­
ficial side effects. Nerworkers in Europe 
and Asia have been quire vocal in their 
participation in Internet policies. This is 
nothing new for Europe, bur the amount 
of participation from Asia was perhaps 
more than one might have expected. 
The proliferation of Asia Pacific Inter­
net-related organizations is also a sight 
co behold. For a more or less complete 
list, see the Asia Pacific Nerworking 
Group's Web site, http: / / www. 
apng.org. 

Nerworkers in Latin America and the 
Caribbean have suddenly become more 
aware of the need co participate in glo­
bal Internet policies and have been more 
willing to do so since the IFWP meeting 
in Buenos Aires. Some of the players 
have even formed a new group, Asocia­
cion de LatinoAmerica y el Caribe para 
Internet, or ALCI (http: / / www. 
alci. org). Unfortunately, as of chis 
writing, the new group sti ll has no con­
tent on its Web site. Meanwhile, the 
long-standing group, Foro de Redes de 
America Latina y el Caribe, or ENRED 
(http://www. enred. org), has 
not decided to support ALCI. ENRED 
makes a good case that ENRED is the 

Datagrams 
appropriate organization to represent 
Larin America and the Caribbean in 
these policies, and has at least rwice sent 
comments direcrly to IANA concerning 
the new corporation. 

The Arbitrator 
I don't know Ira Magaziner, senior 

adviser for domestic policy co rhe presi­
dent, bur I don't envy him. He was 
appointed by the Clinton Administra­
tion to deal with what was then just the 
Internet Domain Name System (DNS) 
mess, bur has since mutated into the 
general Internet governance mess. First, 
Magaziner and NTIA solicited input 
to assess the situation, then they spelled 
our some criteria to be mer and asked 
in the infamous white paper for the 
Internet communiry to get its house 
in order and meet chose criteria. The 
deadline was short, bur the squabbling 
parries frittered away a lot of rime 
with infighting or by crying co ignore 
rhe problem. 

Faced with a lack of cohesion of the 
interested parries and active criticism 

from the U.S. Congress, Magaziner 
must now attempt co either choose 
one of the submitted corporations or 
try once again co get chose involved to 
agree on a single submission. 

If the Internet is co govern itself, 
now is the rime for all the interested 
parties co set aside their distrust of 
one another and pull together. If we 
do nor organize ourselves, rest assured 
char someone else will do it for us, most 
likely the U.S. government. Perhaps 
we can all !er the death of Jon Postel 
be rhe occasion for rhe new birch of 

rhe Internee. -

John S. Quarterman is president of 
Matrix Information & Directory Services 
Inc. (MIDS), which publishes Matrix Maps 
Quarterly, Matrix News (monthly) and the 
MIDS Internet Weather Report (daily). John 
has written or coauthored seven books, 
but the best known one is still The Matrix. 
For more information, see http: //www. 

mids. org. He can be reached by email at 
j sq@mids.org, by voice at (512) 451-7602 
or by fax at (512) 452-0127. 
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Work 
by Jeffreys Copeland and Haemer 

Reader, Part 1 

L asc month, we talked about read­
ing text online. T his month and 
next, we'll provide some code 

for you co do so. We wrote the original 
version of the program we present here 
during a standards meeting. We brought 
along a few dozen back issues of the 
RISKS-Forum Digest (see Usenet news­
group, comp. risks, or ftp : // ftp. 

sri. com / risks) co read on our lap­
top during the boring parts of the meet­
ing, but kept having to interrupt our 
reading co check data in other files. 
"Gosh," we thought, "how come more 

doesn't have a way co start up where we 
left off last rime?" (Reading RISKS dur­
ing a meeting is certainly better for our 
sense of well-being than reading it on 
an airplane!) 

We wrote a pager char did just char. 
You started it with a list of files on the 
command line, and it saved the list of 
files and the point at which you stopped 
reading. When you scarred the program 
without arguments, it found the last list 
of files-and your electronic equivalent 
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of a bookmark-and restored itself co 
where you left off. 

We wrote the current version of 
the program when we found ourselves 
fixing the paging code for the seventh 
rime co more closely match the behav­
ior of more. This version is actually 
a front-end co a modified version of 
less. As a result, the underlying pager 
code has a full set of features. We have 
written the wrapper code in C++ (so we 
can use some data-hiding capabilities) 
using the CWEB literate programming 
cool. (If you're nor familiar with chis 
cool, CWEB allows us co pleasantly mix 
program and documentation and then 
extract one or the other as needed. Ir's 
well-suited co articles like chis one. For 
more derails , see "Cathedrals, Bazaars, 
and News Readers," July 1998, Page 57, 
and "Virtual Threaded News Reader," 
August 1998, Page 54, or cake a look 
at our Web page.) 

In addition co chose outlined above, 
we needed some ocher features: 

• The code needed co be portable 
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because we wanted to run it on our 
desktop SPARCs and our DOS-based 
laptops. (It turns our chis code is suffi­
ciently portable char we could also run 
it on Windows NT-based laptops loaded 
with Interix, a soon-co-be-certified port 
of UNIX co Windows NT. Interix used 
co be called OpenNT; Windows NT 
will soon be called Windows 2000.) 

• The data files needed co be port­
able for the same reason-they couldn't 
depend on byre order. 

• We wanted co be able to store a 
collection of files, such as RISKS, in 
a single z IP archive and read char as 
if it were a directory. 

.._ The ability co score "clippings" 
(that is, save parts of a file for lacer 
reference) would be useful. 

• We wanted something small enough 
chat we could run it out of RAMDISK 
on DOS. This means it would use mini­
mum power when we were reading on 
an airplane. (Peter Neuman reports in 
RISKS chat until airlines made provisions 
for power onboard, trans-Pacific flights 
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often found their restrooms occupied by laptops, more so 
than humans.) 

We'll discuss each of these features as we develop the code, 
and we'll throw in some exercises for the reader along the way. 
H aving said all that by way of setup, we can jump right in. 

Let's begin by laying out the basic program: 

<header files> 
<prototypes> 
<global data> 
<class definitions> 
<auxilary routines> 
<main program> 

It will be helpful to have two versions of the main program: 
"test" and "production." So we can swap in test or production 
vers10ns as necessary. 

<main program>= 
#ifdef TEST 
<test main> 
#else 
<production main> 
#endif 

We can also guess a couple of the header files we'll need. 
We're going to do our input using the stdio library, rather 
than the newer C++ s treamio package. (Exercise for the 
reader: How would you go about converting the program to 
use streamio?) We'll also need some standard definitions. 
Similarly, we know a priori that we're going to need to do 
some string processing-what do we write that doesn't? We've 
included both a DOS and a UNIX complement of include 
files. Notice that the strcasecmp interface exists under 
various names, so we use a #define to work around that: 

<header files>= 
#define _ALL_SOURCE 
#include <stdio.h> 
#include <stdlib .h> 
#include <string.h> 
#ifdef __ MSOOS __ 
#include <io. h> 
#include <dos. h> 
#define strcasecmp stricmp 
#else 
#include <unistd.h> 
#include <strings.h> 
#endif 
#include <sys / stat.h> 

We're going to make use of a string routine that is common, 
strdup (), but we have run across C implementations without 
it. Let's add it just in case it's missing: 

<prototypes>= 
char *strdup(char *s); 

And the routine itself: 

<auxilary routines>= 
char* 
strdup(char *s) 

char *x; 
x = (char*) malloc(strlen(s)+l); 
if( x != NULL ) 

strcpy(x,s); 
return x; 

Last, we've got some routines that we will define later but for 
which we need protorypes now: 

<prototypes>= 
void fatal( char *msg); 
void warning( char *msg, char *s ); 
char *next_file_from_listing(void); 

Bookmark Class 
We actually have two types of bookmarks. One is used to 

mark the point where we last left off on our linear reading of 
the material, but we also need to simulate fingers holding our 
place in the book as we flip back and forth chasing references, 
or places we want to read to our spouses later. For convenience, 
we'll refer to these as the main bookmark and the supplementary 
bookmarks. In the normal course of events, we'll only have a 
single instantiation of the Bookmark class. 

<class definitions>= 
<bookmark class definition> 
<bookmark interface code> 

The class internals are simple at the top level: 

<bookmark class definition>= 
class Bookmark { 
public: 
<bookmark interfaces> 
private: 
<bookmark data> 
}; 

For the data, we need to include the following. (If we had 
structured our classes differently, we might have included a 
FileList class containing the list of files and a BookMark class 
containing a single bookmark. We could then instantiate a 
"BookMark" for the main bookmark, and one for each supple­
mentary bookmark we used. Instead, we've decided to include 
all the data in a single class.) 

<bookmark data>= 
int file_count; / / how many files 
char **file_names; // the actual file names 
ssize_t file_which, file_where; // main bookmark 
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II next some constants 

enurn { BOOKMARKS=26 }; II the array sizing 
enurn { EMPTY_BM=-11 }; II empty bookmark defn 

II supplementary bookmarks 
ssize_t bm_which[BOOKMARKS]; 
ssize_t bm_where[BOOKMARKS]; 

Lee's add the prototypes for our interfaces to the class definition: 

<bookmark interfaces>= 
Bookmark(FI1E *fp); 
Bookmark(); 
~Bookmark () ; 
void Add_Fi le(char *name); 
int Find_Fi le(char *name); 
void Write(char *name); 
bool Query(char c, 

ssize_t &which, ssize_t &where); 
bool Set(char c, ssize_t which, ssize_t where); 
void Set_main{ssize_t which, ssize_t where); 
bool Set_main(char c); 

In addition, we'll add some inline routines to return data from 
inside the class: 

<bookmark interfaces>= 
char* 
Current_File () 
{ return file_names[file_which]; 

ssize_t 
Current_FileNr {) 
{ return file_which; 

ssize_t 
Current_1ine () 
{ return file_where; 

int 
File_Count () 
{ return file_count; 

And we need a handful of interfaces to modify data inside 
the class. (Exercise for the reader: Can you implement these 
as C++ overloaded operators?) 

<bookmark interfaces>= 
void 
Prev_File () 
{ 

if( file_which > 0) -- file_which; 
file_where = 01; 

void 
Next_File () 
{ 

if( ++file_which > file_count 
--file_which; 

file_where = 01; 

bool 
No_More_Files () 

return( file_which file_count ) ; 

We need to define a global (variable) to cell us if we're 
(reading) a ZIP archive; for convenience, we'll save the file 
name of the archive. Also, if we're reading a ZIP, we unfurl 
the current file into the current directory. This means we 
need to access bas enarne ( f i 1 e) if i e's a ZIP we're reading; 
otherwise, f i 1 e. We define a macro to test chis for us: 

<header files>= 
#define we_are_zip ( (zip_name != NULL)) 
#define locate(x) (we_are_zip? basename(x) : x) 

The Boolean type is not necessarily part of the language-it 
has been in and out of the C++ specification so many times no 
one's quire sure. So we do some more defensive programming: 

<header files>= 
#ifndef bool 
#define bool short 
#define false 0 
#define true 1 
#endif 

We've discovered that in older versions of certain DOS com­
pilers, some useful constants may be missing: 

<header files>= 
#ifdef __ MSDOS __ 
# ifndef FI1ENAME_MAX 
# define FI1ENAME_MAX BUFSIZ 
# endif 
# ifndef R_OK 
# define R_OK 04 
# define W_OK 02 
# endif 
#endif 

Similarly, we're going to need a file in which to save our list 
of files and bookmarks. We'll define its name and the name 
of the printed clippings now, and save ourselves some grief 
lacer. We'll also define a single string containing both names. 
This will save us some effort in function calls lacer on, as 
we shall see. 

<header files>= 
#define INDEX " ___ ndx __ 
#define PRINT " __ __prt" 
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#define INDEX_PRINT " ___ nclx ____ _prt" 

At the same time, we'll need to define the global instances of 

the Bookmark class and the zip_name defined: 

<global data>= 

class Bookmark; 

char *zip_name = NULL; 

Bookmark *marks; 

How will the data be stored in the index file? In an effort to 

make the index file portable, we will write the file in flat ASCII. 
For example, the following sample index file for a selection of 

RISKS Digests contains a count of files, the names of the files , 

the main bookmark (in the form of file number and line num­

ber within file) and the supplementary bookmarks, which are 

lettered for convenience: 

10 

risks17.60 

risks17.61 

risks17.62 

risks17.63 

risks17.64 

risks17.65 

risks17.66 

risks17.67 

risks17.68 

risks17.69 

7 90 

a 3 24 

C 4 93 

q 7 114 

Next, we must provide the code for the methods we prototyped 

earlier. We begin by providing a method to read an open book­

mark file. Let's do this in the constructor, as follows: 

<bookmark interface code>= 

Bookmark: :Bookmark(FILE *fp) 

char buf[BUFSIZ]; 

if( fgets(buf,BUFSIZ,fp) ==NULL) 

fatal ( "bad bookmark file: file_count") ; 

file_count = atoi(buf); 

II now we allocate the file names array: 

file_names = 

(char **)malloc(file_count*sizeof(char *)); 

II read the file names: 

for( inti= 0; i < file_count; i++ ) 

if( fgets(buf,BUFSIZ,fp) == NULL) 

fatal("bad bookmark file : file_name"); 

char *s; 

if( (s=strchr(buf, '\r')) != NULL 

if( (s=strchr(buf,'\n')) != NULL 

file_names[i] = strdup(buf); 

*s O; 
*s 0; 

II main bookmark: 

if( fgets(buf,BUFSIZ,fp)==NULL 

fatal ( "bad bookmark file: main bookmark"); 

sscanf(buf, "%ld %ld", &file_which, 

&file_where); 

II range check current file number: 

if( file_which >= file_count) 

file_which = file_count - 1; 

I * supplementary bookmarks: * I 
II ... begin by clearing them: 

for_all_bookmarks(c) { 

bm_which[MARK(c)] 

bm_which[MARK(c)] = EMPTY_BM; 

II ... now read the ones in the file: 

while( fgets(buf,BUFSIZ,fp) !=NULL) 

{ 

char c; 

sscanf(buf,"%c %ld %ld" , &c, 

&bm_which[c-'a'], &bm_where[c-'a')); 

We've done a trick with the loop around the supplemen­

tary bookmarks that needs some explaining. We're going 

to be looping through those supplementary bookmarks fre­

quently and we don't want to institutionalize the notion that 

there are only 26 of them. What we'll do is set up a macro 

for the loop and a macro to decode a bookmark name (what­

ever form that may take) into an array index. Note that we 

specify the loop variable to for_all_bookmarks so that 

we can use the same one with MARK. (This is a case where 

we might have been better with an inline function rather 

than a macro.) 

<header files>= 

#define for_all_bookmarks(x) 

for(char x='a'; x<='z'; x++ ) 

#define MARK(x) ( (x)- 'a') 

We'll also need a method to provide an empty Bookmark 

instance. This gives us a way to generate a Bookmark with no 

files in it. In other words, it lets us bootstrap the Bookmark 

when we don't already have an index: 

<bookmark interface code>= 

Bookmark : :Bookmark() 

file_count = 0; 

file_names = NULL; 

file_which = file_where 0L; 

for_all_bookmarks(c){ 

bm_which[MARK(c)) 

bm_which[MARK(c)] EMPTY_BM; 
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We only need one destructor for the class: 

<bookmark interface code>= 
Bookmark : :~Bookmark() 

for( inti= O; i < file_count; i++ 
free( file_names[i] ) ; 

free( file_names ) ; 
file_count = 0; 
file_which = file_where EMPTY_BM; 
for_all_bookmarks(c) { 

bm_which[MARK(c)] = 
bm_where[MARK(c)] EMPTY_BM; 

When starting up with a fresh file list, we need to be able to 

add files to the end of the list in the Bookmark. This routine 
will also be useful if we want to add files to an existing index. To 
do this, we just need to expand the existing array of file names: 

<bookmark interface code>= 
void 
Bookmark: :Add_File(char *name) 

file_count++; 
if ( file_names 

file_names 
(char**) realloc(file_names, 

file_count*sizeof(char *)); 
else 

file_names = (char**) malloc(sizeof(char *) ) ; 
if( file_names ==NULL) 

fatal ("can't add file to bookmarks") ; 
file_names[file_count-1] = strdup(name); 

Similarly, we're going to need a method to find a file name 
in the file name list. If we don't have it, we'll return -1; other­
wise, we'll return the index in the f i le_narnes array. 

<bookmark interface code>= 
int 
Bookmark: :Find_File(char *name) 

for( inti= O; i < file_count; i++ 
if( strcmp(file_names[i], name) == 0 

return i; 
return -1; 

We will eventually need to write the bookmarks to a file. Nor­
mally, we would use the file specified by the INDEX macro. 
Given its name, producing the file itself is easy. (Exercise for 
the reader: How could we name the index file so it is hidden on 
DOS and UNIX, and use the same name on both systems?) 

<bookmark interface code>= 
void 
Bookmark: :Write(char *name) 

FILE *fp; 
if ( ( fp = fopen (name, "w") ) == NULL ) 

fatal ("can't open bookmarks for writing"); 
fprintf (fp, "%d\n", file_count ) ; 
for( inti= O; i < file_count; i++ ) 

fprintf(fp, "%s \n", file_names[i] ); 
fprintf (fp, "%ld %ld\n", 

file_which, file_where ); 
for_all_bookmarks(c) 

if( bm_which[MARK(c)] != EMPTY_BM) 
fprintf(fp, "%c %ld %ld\n ", 

c, bm_which[MARK(c)], bm_where[MARK(c)]); 

fclose(fp); 

We'll also need to query and set supplementary bookmarks. 
When we ask for a bookmark, we will handle the file and line 
number by reference and return false if the bookmark is 
unset. When we want to set a bookmark, we'll return false 
only if the bookmark is out of range. 

<bookmark interface code>= 
bool 
Bookmark: :Query(char c, 

bool 

ssize_t &which, ssize_t &where) 

if( bm_which[MARK(c)] == EMPTY_BM 
return false; 

which= bm_which[MARK(c)]; 
where= bm_where[MARK(c)]; 
return true; 

Bookmark: :Set(char c, 
ssize_t which, ssize_t where) 

if( MARK(c) < 0 I I MARK(c) > BOOKMARKS 
return false; 

bm_which[MARK(c)] = which; 
bm_where[MARK(c)] = where; 
return true; 

We'll also need a method for setting the main bookmark. If 
we choose a file out of the range of our array of file names, 
we only change the line number, not the file. 

<bookmark interface code>= 
void 
Bookmark: :Set_main(ssize_t which, ssize_t where) 

46 SunExpert Magazine ■ December 1998 



Work 

if( which>= 0 && which< file_count 
file_which = which; 

file_where = where; 

Also, we want a version of Set_main that sets from a given 
secondary bookmark and returns true if the bookmark is set: 

<bookmark interface code>= 
bool 
Bookmark : :Set_main(char bkmk) 

ssize_t which, where; 
if( !Query(bkmk,which,where) 
return false; 
Set_main(which, where); 
return true; 

We need to add some code so that we can handle the previous 
context as we do in vi: We can get back to the last place we 
were reading using a ' ' command. But we won't do that now. 
(Exercise for the reader: How would you add that code?) 

Initial Setup, Command-Line Parsing 
We need to get in here and define the skeleton of the main 

program, which will include the following: 
• How to parse the files and flags on the command line. 
• How to distinguish text files from ZIP archives. 
• How to set up the initial index file. 
• How to instantiate the Bookmark class. 

<production main>= 
main(int ac, char *av[]) 

<parse the command line> 
<instantiate and populate Bookmark> 
<additional index processing, if needed>; 
<process the files> 
return( 0 ) ; 

Next, we can parse the command line. There are a few cases to 
consider: 

1. There are no arguments. 
2. The first argument on the line is a plus sign ( +) . 
3. The first argument on the command line is a ZIP archive. 
4. The first argument on the line is a file. 
We'll explain the action in each case as we go along, but the 

fundamental goal is to identify and open the index file, resulting 
in a FILE * for the index. 

An earlier version of this program recognized additional 
flags, in particular, the flags for encryption in the various ZI P 

tools. We're not going to support that here, for two reasons: 
First, there is a lot of difference between encryption in the Info­
ZIP utilities on UNIX and in the PKZIP utilities on DOS-the 

If there are 
no arguments, 
then we should 
already have an 
index file in our 
current directory. 
If we have no 
arguments and 
cannot open an 
index file, we've 
got a problem. 

UNIX versions want the passwords from the console not on 
the command line, for example. Second, such encryption is 
adequately provided by external programs such as the Info-ZIP 
zipcloak and Phil Zimmerman's Pretty Good Privacy (PGP). 
When we wrote the original program, we added a note apolo­
gizing if the U.S. cryptographic regulations made it difficult for 
users to get those software packages, but now it's probably easier 
to get them from outside the United States. 

<parse the command line>= 
FILE *fp = NULL; // the index file pointer 

If there no arguments, then we should already have an index 
file in our current directory. If we have no arguments and 
cannot open an index file, we've got a problem. 

<parse the command line>= 
if( ac == 1 
{ 

if( access(INDEX,R_OK) != 0 ) 
fatal ( "no arguments and no index file?" ) ; 

If the first argument is a plus sign (+),we want to add the files 
given here to the existing index file . We should already have an 
index file. We'll set a flag to tell us that we're adding and deal 
with their names later: 

<parse the command line>= 
else 
if( strcmp(av[l],"+ ") == 0 
{ 

if( access(INDEX,R_OK) != 0 ) 
fatal ( "files to add but no index file?" ) ; 

adding_files++; 

For that last case, we need to declare the variable: 

<global data>= 
int adding_f i les = 0; 

Next, we need to determine if our first argument is a file . 
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Because it may be a ZIP archive, we'll try both the given 

name and the name with . zip appended. If the first argu­

ment is not a file, we're in trouble. The status m essages are 

not strictly necessary but allow us to see what progress is 

being made. 

<parse the command line>= 

else 

char name[FILENAME_MAX]; 

char namezip[FILENAME_MAX]; 

strcpy(name, av[l]); 

strcpy(namezip, av[l]); 

strcat (namezip, ".zip"); 

if( access(name,R_OK) != 0 
{ 

printf ("can't open %s, checking %s \ n", 

name, namezip); // ??? 

if( access(namezip,R_OK) == 0 ) 
strcpy(name,namezip); 

else 

fatal ( "can't open first file" ) ; 

printf("whew! got %s \ n", name); // ??? 

<check if we're a zip> 

If we reach this next section of code, we have a readable 
file. (If not, we invoked fatal () in the last section.) Let's 

check if we're reading a ZIP file: The magic cookie is PK\ 

0 0 3 \ 0 0 4. If so, we'll set z ip_name and try to extract the 

index and clippings files: 

<check if we're a zip>= 
char buf[BUFSIZ]; 

fp = fopen( name, "rb" ) ; 

fgets(buf,BUFSIZ,fp); 

if( strncmp(buf, "PK\ 003 \ 004",4) 0 ) 
{ 

zip_name = strdup(name); 

<clobber an existing index file> 

<unzip the index and print files>; 

fclose(fp); 

If we are reading a ZIP (which we must be if we're inside 

this if) we must remove any existing index file before 

we unpack the new index file. We're set up to overwrite it , 

but if the current directory has an old index file , and our 

current zip doesn't have one yet, we could be looking at 

an unrelated index. 

<clobber an existing index file>= 
if( access(INDEX,R_OK) == 0 ) unlink(INDEX); 

If we can open an index file, we can instantiate a populated 

Bookmark from it. If not, we can create an empty Bookmark 

object and proceed from there. We still haven't dealt with the 

issue of adding files if we had a plus sign ( +) argument; we'll 

do that at the end. 

<instantiate and populate Bookmark>= 

if( (fp=fopen(INDEX,"r")) != NULL 
{ 

marks= new Bookmark(fp); 
fclose(fp ) ; 

else { 

marks= new Bookmark(); 

<populate the bookmarks> 

<possibly add files> 

If we don't already have an index file, we need to populate 

one. We only need to worry about this in the non-ZIP case. 

In the ZIP case, we populate the file names into the Bookmark 

when we synchronize the listing with the list in the Bookmark, 

as follows: 

<populate the bookmarks>= 
if ( ! we_are_zip ) 
{ 

<populate text bookmarks> 

Populating a non-ZIP bookmark is pretty easy, we just add all 

the file names to the list on the command line: 

<populate text bookmarks>= 

for( int i=l; i < ac; i++ 

marks->Add_File(av[i]); 

Now, we return to conditionally adding files from the com­

mand line: 

<possibly add files>= 

if( adding_files ) 

for( inti= 2; i < ac; i++ 

if( access(av[i],R_OK) == 0 

marks->Add_File(av[i]); 

else 

warning("can't open file to add %s", av[i]); 

There is one other major order of business. In general, if 

we are reading a ZIP file , we want to synchronize the index 
file to the files actually in the archive. That is, if files have 

been added to the archive since the index file was created, 

we want to add them to the file list in the Bookmark class 

(we ignore files removed from the archive). We use the service 

routine we just postulated to achieve this. Note that this will 

also handle the initial population of the index from the ZIP 

if we are lacking an index file. 

We perform the synchonization only if there is an index 

file present; if there is not an index file, then we just create 
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a Bookmark from the listing (we already know what the 
full complement of files are). We ignore the index and clip­
ping files. 

We finish this step by unlinking the index file , because 
we don't need it while we're reading-it's in memory-and we'll 
recreate it at the end: 

<additional index processing, if needed>= 
if ( we_are_zip 
{ 

char *s; 
while((s=next_file_from_listing()) != NULL) 

if( marks->Find_File(s) < 0 && 
strcasecmp(s,INDEX) != 0 && 
strcasecmp(s,PRINT) != 0 ) 

We also need code to extract the index and print files if we're 
reading from a z IP archive: 

<unzip the index and print files>= 
unzip_index_print(); 

And prototypes for both routines: 

<prototypes>= 
void unzip_index_print( void); 
void process_the_files( void); 

Next time, we'll provide the code for these and also build the 
actual interface to less. 

Until then, happy trails. ~ 

marks->Add_File ( s) ; Jeffrey Copeland (copeland@alurnni. caltech. edu) lives in 

unlink ( INDEX) ; 

The Test Driver 
This is slightly out of order, but we'll address some test 

code next. In the best of all possible worlds, we would pro­
vide a full set of test scripts to run in parallel with chis. In­
stead, we provide some pretty simple-minded routines to 
exercise the methods in our Bookmark class . To ensure that 
the Bookmark suite is working, we need to examine the gen­
erated bookmark file foo .(Exercise for the reader: Build a 
more comprehensive test driver.) 

<test main>= 
main(int ac, char *av[]) 

FILE *fp; 
fp fopen( 11 a 11

,
11 W 11

); fclose(fp); 
fp = fopen( 11 b 11 

I 
11 W 11

); fclose(fp); 
fp = fopen{ 11 C 11 

I 
11 W 11

); fclose ( fp) ; 
marks= new Bookmark(); 
marks->Add_File ("a") ; 
marks->Add_File ( "b"); 
marks->Add_File("c"); 
unlink("a"); unlink("b"); unlink("c"); 
marks->Set_main(1L,27L); 
marks->Set ( 'r', 2L, 84L); 
marks->Write ( " ___ foo"); 

Leftovers 
We have a few leftover routines from the work above, 

which we'll write next time. In the meantime, we need to 
name chem and provide their prototypes. 

The first thing we need to do is display the files: 

<process the files>= 
process_the_files(); 

Boulder, CO, and works at Softway Systems Inc. on UNIX interna-
tionalization. He spends his spare time rearing children, raising cats 
and being a thorn in the side of his local school board. 

Jeffrey S. Haemer (j sh@usenix.org} works at OMS Inc. in 
Boulder, CO, building laser printer firmware. Before he worked for 
OMS, he operated his own consulting firm, and did a lot of other 
things, like everyone else in the software industry. 

Note: The software from this and past Work columns is avail­
able at http : // alumni. caltech. edurcopeland/work. 
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accurate barometer, the climate in the NC market is undeni­
ably overcast. In 1998, NC vendors sold a meager 265,000 
units, according to estimates by International Data Corp. 
(IDC), a research firm based in Framingham, MA. NCs are 
defined as diskless Java-based network terminals capable of 
limited local processing. Vendors expect to ship only slightly 
more in 1999, a mere 330,000. Not exactly the volume of 
sales forecast back in the glory days of 1996 when Sun had 
just unveiled its plans for the JavaStation, and Larry Ellison, 
chief executive officer of Oracle Corp. and its subsidiary 

rate of growth substantially higher than she is predicting for 
Java-based NCs. 

Which doesn't mean the network computing game has been 
called off because of rain. The problem is too many people 
compare the current market with the optimistic forecasts of 
a year or two ago. "NCs got way overhyped and then there was 
a backlash and everyone assumed they were dead," says Greg 
Blatnik, vice president of Zona Research Inc., a research firm 
based in Redwood City, CA. "But I think we're going to see 
them rise from the grave and get used in a number of places 

where they make sense." Network Computer Inc. (NCI), was weaving 
visions of an NC on every desktop. Back 
then, Ellison was predicting a total shipment 
of 100 million NCs by 2000. 

While NCs There have been a few sunny breaks this 
past year. While NCs have failed to sweep PCs 
and workstations off the desktop, they have 
made a number of small but solid inroads. 
According to IDC, Sun sold 5,000 units of its 
JavaStation (released in March) in the second 
quarter of this year-not exactly a sellout show­
ing, but at least it's a stare. And since then, Sun 
has landed a few major deals, such as a remar­
keting agreement with travel conglomerate The 
Sabre Group, Fort Worth, TX, to resell the 
JavaStation bundled with The Sabre Group's 
own reservation software to travel agencies and 
airlines. IBM, the other major NC vendor, sold 

have failed to 
Ellison's enthusiasm for NCs has since 

waned considerably. In April, he publicly 
asserted that any desktop computer with 

sweep PCs and 

a Web browser was, in fact, an NC. While 
technically true, it wasn't the sort of state­
ment that clarifies the concept of an NC for 
potential customers and investors, or lends 
credibility to the market (see "What's an 
NC?"). Ned Miller, vice president of DLT 
Solutions Inc., a Herndon, VA-based systems 
integrator and reseller of NCI NCs, says his 
NC sales dipped noticeably following nega­
tive comments from a "certain industry exec-

workstations 

off the desktop, 

they have made 

a number of 

small but solid 

inroads. 

utive," presumably Ellison. "It gave Microsoft [Corp.] an 
opportunity to come forward with its Hydra Windows-based 
terminals, and customers began investigating that technology 
[instead of Java-based NCs]," Miller says. 

Speaking of Microsoft, 1998 also heralded the arrival of 
its Windows NT 4.0 Terminal Server Edition (TSE) and an 
upsurge in vendors pushing Windows-based terminal (WBT) 
products. Eileen O 'Brien, director of NC research for IDC, 
says, while only 241,000 WBT products shipped this year, 
sales will jump to 494,000 in 1999 and 791,000 in 2000-a 

What's an NC? 

A lot of vendors are call ing their products NCs, 
but not all are technically Network Computers. 
Converse ly, a few compan ies with products 

that do meet the specifications fo r an NC are positioning 
them as Windows-based terminals (WBTs) instead. To 
know if you 're looking at a true Java NC, you have to turn 
to the specifications set forth by The Open Group, a Cam­
bridge, MA-based organ ization of vendors, customers 
and industry veterans that has become the keeper of 
NC standards. 

In 1997, The Open Group released the first NC Refer­
ence Profile defining what minimum features an NC client 
must include. In October, The Open Group finished work 
on the second version of those specifications. This new 

an estimated 55,000 of its three NC models, 
the Network Station 100, 300 and 1000, in 

the first half of 1998, according to IDC. 
Wyse Technology Inc., San Jose, CA, is back in the mar­

ket after a false start in 1997. Then, the long-time terminal 
vendor abandoned plans to produce a Java-based NC and 
expanded its line of Windows-based terminals instead. Now, 
however, Wyse has unveiled its Winterm 5000 network termi­
nal, a product that is designed to hook up to whatever the 
customer has available, be it an intranet, UNIX, server-side 
Java or multiuser Windows, and provide the graphical inter­
face, according to Wyse. Another traditional Windows termi-

vers ion (http: / /www. opengroup. org /nc / 
pubs / catalog / C7 2 o. htm) includes the same basic 
requi rements as the original, a Web browser capable of 
runn ing Java applets , support fo r SMTP and a user inter­
face with text input capability, plus some new additions. 

Under the new Open Group specifications , NCs must 
also be able to execute a Java application , not just an 
applet in a browser, as well as a fu ll emai l client (not just 
SMTP, which allows users to send emai l by clicking on 
the "mailto:" tag in a Web page) and must include sup­
port for Adobe Systems Inc. Portable Document Format 
(PDF) documents. Features such as terminal emulation, 
support for Cascad ing Style Sheets (CSS) and support 
for a distributed object environment are optional.-sjh 
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nal maker Sherwood America Corp. (Sherwood Network 
Division) , Hayward, CA, announced its first Java-based NC 
in July: the $600 Sherwood 9000SC. It features a 166-MHz 
Intel Corp. Pentium processor, 16 MB of RAM, a Netscape 
Communications Corp. browser and a Java Virtual Machine 
QVM) for running Java applets on the client. 

Keith Gaylord, product marketing manager for IBM's NC 
division, predicts that the market for NCs will soon begin to 
pick up, particularly in industries with a lot of data-entry and 
data-access transactional applications, such as the insurance, 
banking and retail industries. "[NCs] will move from an early 
adoption stage to a commodity stage-and I think we're seeing 
that begin to happen," Gaylord says. 

Performance Issues Cloud the Horizon 
Before corporate America begins to buy NCs by the boat­

load, however, a couple of concerns need to be addressed. 
SPEED. For one thing, NCs aren't always as stunningly fast 

as vendors would like us to believe. Speed depends on a num­
ber of things, including CPU speed, network bandwidth, the 
size of the applications and how much the NC runs off the 
server as opposed to local memory. 

Some NCs store their operating systems in ROM or on a 
flash RAM disk, which can be removed and updated. Others 
download entire operating systems over the network. Madhu 
Siddalingaiah, principal of computer consulting firm Praxis­
NET Inc., Alexandria, VA, and a JavaSrarion customer, says 
his JavaSrations rook their time downloading the operating 
system and HorJava Views Java-based desktop software over 
his l0baseT Ethernet network. "Booting one up would take 
a good two or three minutes," he says. 

However, Ted Murguia, group hardware manager for Net­
work Computer systems at Sun, says with just the operating 
system installed, it takes 45 to 50 seconds for his own Java­
Station to boot. Also, the JavaStarion can be purchased with 
flash RAM, which helps speed the boot time somewhat over 
busy networks. 

Colin White, founder of DataBase Associates Interna­
tional Inc., an IT consulting firm based in Morgan Hill, CA, 
says the initial boot is much more of a problem for dial-up 
users than for local-area network (LAN)-based and wide-area 
network (WAN)-based NCs. "As long as the NC is connected 
to a network and can cache the applications, it's not a prob­
lem," says White. "But if you're a remote user and have to 
keep dialing in over the phone line all the time, it would be." 

The speed of the CPU can affect performance for users 
who plan to do a lot of client-side processing, such as run­
ning Java applets. NC products have a fairly wide range of 
processors and clock speeds. The IBM Network Station 
1000, for example, which is routed as being suitable for 
running Java applications, has a 200-MHz Power PC 603e 
chip, while its low-end cousin, the 100, has a mere 33-MHz 
chip. Sun's JavaStation currently sports a 100-MHz Micro­
SPARC Hep chip, although future models of the JavaStation 
will get considerably speedier when Sun replaces its current 
MicroSPARC line with the UltraSPARCe line of 300- to 
500-MHz processors. 

INTEROPERABILITY. Currently, it's difficult, if not impos­
sible, to connect one vendor's NC to another vendor's server. 
That's because some NCs, such as the JavaSration and Net­
work Station, come with their own server software for boot­
ing and managing files and user configurations. So while you 
may be able to boot the NC off another vendor's server, you 
might not have full access to its files or be able to connect to 

network printers. 
To foster a greater degree of interoperability between NCs 

and NC servers from different vendors, The Open Group, 
a Cambridge, MA-based organization of vendors, customers 
and industry veterans that has become the keeper of NC stan­
dards, released a new set of standards in October, derailing 
how NC clients and servers ought to communicate (http: / / 
www. opengroup . org / nc). For example, the specifications 
list some common management requirements such as support 
for SNMP and NFS. 

The next step, says Shane McCarron, testing research 
manager for The Open Group, will be to establish how user 
configuration data is specified and accessed, so that each end 
user's GUI and directories can be brought up from any NC 
on the network. 

At the moment, however, few consumers appear to really 
care whether or not an NC meets The Open Group's specifi­
cations-perhaps because only Sun and IBM currently have 
Open Group-certified products. Most companies seem to 
base their NC purchasing decisions ei ther on the platform 
they have in place-Sun shops go for JavaStations because the 
JavaStation's Nerra j server software runs on Solaris-or on the 
functions they need accomplished. Terminal emulation, for 
instance, isn't part of The Open Group's specifications, but 
it is nevertheless provided on just about all NCs. The same 
goes for X terminal support and, increasingly, support for the 
ICA protocol for communicating with Citrix Systems Inc. 
WinFrame or Microsoft NT 4.0 TSE multiuser Windows­
based products. A few also provide support for Token Ring, 
in addition to the standard TCP/IP over Ethernet. Some NC 
vendors include support for local printing, some for network 
printing and some for both. Others offer various types of 
multimedia support. 

It's this multiplicity of supported protocols and features 
that may, in the end, be the best barometer of what the fore­
cast for NCs will be in the coming year. Because, if nothing 
else, it's proof that there are many different ways an NC can 
provide the benefits of network computing-be it through 
Java or terminal emulation, X terminal access or multiuser 
Windows or via all of them at once on the same NC. And it 
shows that corporate customers really do like the idea of net­
work computing, even if they're not sure they want to do it 
all in Java, at least not yet. And while they're experimenting 
with Java development, they're putting NCs to work handling 
the many existing computing needs from X terminal access to 

legacy access to Web access. Even Miguel Barreiro Paz in Cor­
una, Spain, says that the city's network computing strategy 
includes provisions for access to Windows applications in 
cases where a similar application just isn't available in Java. 
"Schools may want to use Windows software, like CD-ROM 
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encyclopedias and such," says Paz. And one school in Coruna 
is currently using X terminals to access a couple of UNIX­
based simulation packages. "Everyone needs to recognize that 
the world is bigger than just Windows terminals or just NCs. 
The world is a melting pot," says Zona Research's Blatnik. 

And here's a look at four of the "melting pot" ways in 
which IS managers are putting NCs to work, from X terminal 
access to Java computing ... 

NCs AS TECH SUPPORT SAVERS 

The Contra Costa County, CA, IT depart­
ment has just three full-time IT employees 

and 6,000 desktops to support. So when IBM 
sales representatives came around to demonstrate 
five Network Station 100 terminals in fall 1997, 
pitching them as low-cost, low-maintenance 
desktops, John Forberg, deputy director for IT 

for Contra Costa County was very interested. NCs sounded 
like a possible solution to his chronic IT labor shortage, For­
berg says, as well as to the problem concerning what to do 
with the 300 or more 3270 terminals and the aging Data 
General Corp. mainframe the county needed to replace as 
part of its Year 2000 program. 

His staff installed the first batch of 180 NCs-priced 
at about $900 for CPU and monitor-in the Consolidated 
Courts division last spring. More NC purchases are planned, 
including 500 for the county's Department of Human Ser­
vices, Forberg says. 

The main benefit so far has been a reduction in technical 
support demands. "Typically, it takes about two hours to con­
figure a PC, compared to a couple of minutes for an NC," 
says Forberg. "Everything is centrally administered and cen­
trally backed up. We don't have to run around downloading 
files to all these machines and we don't have users constantly 
deleting critical system files." 

Because Contra Costa County employees need to access 
the Internet, a few Windows applications and a variety of 
databases running on AS/400s, RS/6000s and an ES/9000 
mainframe, Forberg says he appreciated the NC's ability to 
run Citrix's ICA client for access to multiuser Windows NT 
applications, as well as its ability to support various types of 
terminal emulation. "You can pretty much get access to any­
thing," he says. 

With the additional NCs, however, come greater demands 
on server memory and processing power. Forberg plans to 
beef up capacity as more NCs are added to the network: 
"We're expecting to operate at a ratio of about 15 users per 
CPU and 256 MB of RAM. A server that's just doing file 
and print services can handle a lot more users than that," 
Forberg says. 

Sean Thomas, senior network consultant for Rhyno Tech­
nology Inc., the Benicia, CA-based consulting firm that helped 
install the Contra Costa NCs, says the county also added sepa­
rate boot servers at various locations. "The only time there's 
really a heavy bandwidth demand is when those things first 
boot up and download the OS," Thomas says. 

JAVA ON THE DESKTOP 

Java is the reason that Scotia Capital Markets, 
a subsidiary of Toronto, Ontario-based 

Scotiabank, is investing in NCs. The company 
first began to appreciate the potential value of 
Java on NCs about two years ago, when a boom 
in mutual fund markets proved to be a bust for 
Scotiabank's existing legacy order-processing 

system. Under the old system, brokers would input orders via 
an ASCII client linked to a Digital Equipment Corp. VAX 
machine. The VAX, in turn, passed the data to various other 
back-end systems. Unfortunately, because none of the front­
end systems had the ability to perform online order verifica­
tion, many of the orders contained errors and had to be recon­
ciled by hand. "Some orders might not get executed on the 
same day because the staff couldn't keep up with the flow," 
says Manoj Jain, senior manager for architecture, engineering 
and development at Scotiabank. 

So Scotiabank decided to build a new Java-based mutual 
funds application that would be accessible from both PCs 
with browsers and NCs. "We wanted a tool that can be used 
widely in all platforms, and Java seems to fill that bill. It also 
fits in with the trend [in financial services] of taking applica­
tions right to the customer's desktop. If you're using Java, 
you can do that," Jain says. 

For its NCs, Jain selected Sun JavaStations because Scotia­
bank is primarily a Solaris environment. In October 1997, 
Scotiabank received its first shipment of 15 JavaStations, 
which Jain and his staff set up to run email, a Web browser 
and a Java-based mutual funds package. 

During the next 12 to 18 months, Scotiabank plans to 
deploy additional JavaStations-perhaps as many as 550-to 
administrative and managerial staff in Client Services and 
Operations, the umbrella division that houses the mutual 
fund division. They'll be used by employees to run the Java 
mutual fund application, email, Web browsers, 3270 terminal 
emulation and, hopefully, word processing, workf1ow and 
other productivity software written in Java. Unfortunately, a 
lack of Java software availability may slow the rollout, says 
Jain. "There aren't that many applications out there yet," he 
says. He's currently considering StarOffice for Java, a Java­
based desktop productivity suite sold by Star Division GmbH 
based in Hamburg, Germany. 

A few PCs and Sun workstations will remain on employee 
desktops, but only in instances where the user needs to run 
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high-end software, such as market data analysis packages. 
Those types of applications require too much local memory 
and are too compute-intensive to be delivered over a network. 
But he hopes to eliminate as many of the PCs as is practical. 
"The idea behind using the JavaStations is the overall cost of 
ownership," says Jain. "PCs are overkill in certain areas. For 
example, for staff who only need access to a few server-based 
applications with Web-based front ends and email, it's easier 
to ro ll out a Network Computer than a PC." 

X TERMINALS DOUBLE AS NCs 

Yarde Metals Inc., a metals distributor based 
in Bristol , CT, has enjoyed the benefits of 

network computing for several years . Yarde's 
Chief Information Officer, Walter Wulczak, 
first became interested in NCs back in 1992 
when Yarde was experiencing rapid growth and 
rising sales volume. Wulczak wanted sales repre­

sentatives to be able to have several order screens open at the 
same time-a capability that the company's small green-screen 
Televideo 950 ASCII terminals couldn't provide. 

"This place is so busy, you don't always have time to close 
out one order before you pick up the phone to take the next 
one," says Wulczak. "We wanted larger screens so that sales 
people could bring up three or fo ur separate order-entry 
screens at a time." 
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Yarde also wanted to reduce paperwork by creating a 
database of scanned documents-paper files that typically 
accompany a shipment of metals, such as tracking slips, sales 
slips, certificates listing each metal's physical and chemical 
properties and so on-that could be accessed by sales reps 
via their terminals. 

The answer, it seemed, lay in NCs (then called X termi­
nals). Wulczak negotiated a deal with Neoware Systems Inc., 
King of Prussia, PA (formerly Human Design Systems Inc.), 
for the purchase of 13 ViewStation X terminals equipped with 
19-inch monitors at a cost of $2,500 each . Those original 13 
were later replaced with newer models and the company has 

h System Productivity to 
Monthly Payments! 

Don't be strapped to old 
obsolete systems because you 
paid for them and now can't 
get rid of them. Lease them 
through Rave Financial 
Technolease program without 
spending any more. With 
Technolease, you can match 
the productivity of the system 
to its low monthly payment! 

Technolease Key 
Benefits: 
■ Low lease rates 
■ From 12 to 36 months 
■ Same day approval 
■ During term upgrades 

available 

Call today for the latest 
information on Rave 
Technolease! 
Call 1-800-500-7283 

ELA -Rave Financial Services, Inc. 
ISO-9002 Company 
36960 Metro Court, Sterling Heights, Ml 48312 

Circle No. 23 
SunExpert Magazine ■ December 1998 

Circle No. 24 
55 



Network Computers 

continued to add Neoware @workScacions and NeoScation 
540s as it has added employees. Today, the company's 110 
NCs provide X terminal access ro WordPerfect for UNIX 
and the company's main UNIX-based application, MecalTraq 
from Decision Tree Systems Inc., Hamilton, OH, which 
resides on an Intel-based DEC server. The NCs also provide 
Web access co the company's intranec and co the 80 or more 
printers and four Fujitsu Led. scanners scattered around its 
facilities, as well as access co a 64-GB database of scanned 
paper documents. Also in the works are Java applications to 
display graphs of real-time inventory data on every desktop. 

Because the NCs put a heavy demand on the main DEC 
server as well as the nine or so ocher servers providing faxing, 
document scanning and miscellaneous data and application 
access, Wulczak installed additional boot servers at Yarde's 
four branch offices in Connecticut, Massachusetts, New Jersey 
and New York, each of which is connected co the main facility 
in Bristol, CT, via a l0baseT Ethernet LAN. 

Wulczak is also considering the purchase of Microsoft NT 
4.0 TES, so chat employees can use Windows applications 
from their NCs. Boch the @workScations and NeoScacion 540s 
support the ICA client protocol for access co multiuser NT. 
Wulczak prefers chat approach co adding more PCs. In fact, 
although the company has 315 employees, there are only 20 
PCs currently in use. "We look at justification when it comes co 
PCs. If a person mainly does order-entry and only rarely needs 
access co Windows applications, then we look to getting them 
access to Windows from their terminal," Wulczak says. 

NCs AS INTERNET KIOSKS 

W hat do you do when you have more than 
17,000 end users who need access to 

email and the Internet but who don't have their 
own desktop computers? At Boston College, 
Newton, MA, the answer is Internet kiosks. 

In 1997, BC began experimenting with 
"email-only" Apple Computer Inc. Macintosh 

computers. However, the Macs required a lot of tech support 
and BC was looking for a low-maintenance alternative. So 
when IBM offered to donate eight IBM Network Stations as 
part of a pilot program earlier this year, BC readily accepted. 
Today, BC has close co 50 IBM NCs, mostly model 300s, 
in various locations around campus and is in the process of 
deploying another 30. Each unit includes 32 MB of RAM 
and connects to an IBM RS/6000 Scalable POWERparallel 
system running AIX and IBM NC server software. 

"The beauty of the Network Stations is that the program­
ming and maintenance of the software is done in a central loca­
tion, so the end users aren't involved," says Macy Corcoran, 
associate director of technology planning and integration for 
Boston College. 

BC students and staff access the Internet and college intra­
net via the Network Solutions Inc. Navio Web browser that is 
downloaded to each NC when booted. Email is provided by 
PonyEspresso, a Java-based application from i-Planec Inc., 
Sunnyvale, CA (recently aquired by Sun). "It runs as a Java 

applet inside of the Web browser, so users can access their email 
off-campus without having co have an IMAP client running 
locally," says Ed Greene, technical support programmer at BC. 

The Network Stations did require some tweaking. For one 
thing, the NCs came configured as single-user terminals, with 
a logon prompt that appeared when booted. Corcoran didn't 
want each user to have co remember to log on and off for every 
session. So the NCs were reconfigured co automatically log on 
to a generic account. Now, users only have co remember co 
close the Java-based email applet before leaving. 

They also didn't want users to be able co reboot the NCs-a 
procedure that taxes the network with an 8-MB download of 
the operating system and browser. So the CPU boxes were hid­
den inside locked cabinets. Now, all of the NCs are rebooted 
remotely each morning, at which time any software updates 
are also downloaded. 

The only downside, says Corcoran, is price. "The price 
point is still a little bit high for us. We had co purchase addi­
tional memory for the NCs and that added another $150 or 
so to each, putting them right up into the low-end of the PC 
range." She hopes that falling PC prices will continue co force 
down the cost of NCs. And she may be right. In April, for 
instance, IBM lowered the prices on its Network Station 1 00s 
to $499 and co $629 for its Network Station 300s. -<> 
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Webserver by ALEXANDRA BARRETT', Staff Editor 

The Search 
for Substance 
Traditional search engines are fast refashioning themselves as 'portals,' but is 
this seemingly more democratic search model benefiting users or advertisers? 

U sing one of the popular Internet search engines used to feel a lot like going 
to a yard sale: you never knew exactly what you were going to find. A 
typical specimen would offer an unpredictable selection of goods, strewn 

randomly about or, if you were lucky, grouped into inscrutable categories. Perhaps 
you came with a toaster in mind, but would leave with an eggbeater and a warped 
Frank Sinatra record. 

These days, going to one of these search engine sites feels more like entering an 
upscale department srore. Rechristened "portals," today's search engines feature a 
well-rounded selection of goods, which are clearly marked and of reasonable qual­
ity-"Juniors on Two, Housewares on Four. " As a matter of fact, everything that 
a reasonable person might need can be found under the umbrella of one, central 
portal site. 

For most people, this current state of affairs smacks of progress. After all, who 
really wants ro get a snippet from an archived newsgroup in their search results? 
Isn't the Web inherently more useful when its content has already been filtered by 

i the portal site's editors and gets distributed from one, easily navigated site? 
:; The advent of the portal site might be good news for your average consumer, 
i and it is clearly good news for the portal companies themselves (case in point: 
~ Yahoo! Inc. 's stock market price). However, the portal model also raises a lot of 

_=I questions about who is left behind when we abandon the messy, but egalitarian, 
search engine model, for the neat, consumer-oriented portal approach. 
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Where Did Search Go? 
One of the first questions you'll 

ask when you visit one of the big, erst­
while search engine sites, such as Excite 
(http:/ / -www. excite. com), Yahoo! 
(http: / /-www . yahoo. com) or Hot­
Bot (http: //-www . hotbot. com), is, 
where's the search form gone to? The 
search form, once the visual focus of 
any search engine's home page, now 
seems lost amid the clutter of stock 
quotes, weather maps, news headlines 
and advertisements. 

The search feature gets even more 
marginalized once you "personalize" 
your search engine site. Once a portal 
site has been properly informed of your 
preferences and interests, the search 
field becomes even more insignificant, 
relegated to an undistinguished corner 
of the page. Indeed, what do you need 
to search for when all this nifty, "per­
sonalized" content is right there at 
your fingertips? 

But perhaps the best indication of 
the current status of portal site searches is 
the page placement of the actual results. A 
search for "Clinton" on Lycos (http: // 
www. lycos. com), for example, returns 
in first place a Barnes & Noble Inc. link 
to the Starr report. The same search on 
Excite returns CBS and CNN news 
reports about the president. For pure 
search results, that is, results generated by 
applying a search algorithm to an index 
of Web pages, you must scroll all the way 
down the page, past editorially determin­
ed categories such as "Check These Out" 
and "Directory Matches." There, and 
only there, can you begin to find infor­
mation about, say, the Clinton-Massie 
Local School District in Clarksville, OH. 
In the olden days, Clinton-Massie would 
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have figured right up there at the top, and links to commercial 
sites would have been nowhere to be found. 

Indeed, says Chris Copeland, director of operations at 
Webster Group International Inc., a St. Louis, MO-based 
company that offers Web site promotion services (including 
www.SitePromoter, a software package designed to help sites 
optimize their placement within popular search engines), the 
sense that portal sites are simply vehicles for large commercial 
Web sites can be so strong sometimes it feels like the "search 
engine portion of the [portal] business is just there to appease 
the business legacy." 

It's the Economics, Stupid 
What's changed in the world of search engines is that 

somewhere down the line these organizations figured our 
they probably weren't going to make a lot of money selling 
ads to school districts like Clinton-Massie, bur could be 
fairly successful selling ads to large commercial sires such 
as Barnes & Noble. 

The result, understandably enough, has been to devalue 
search results obtained by a logical search algorithm and pro­
mote results that generate advertising revenue. In the days 
when search engines existed solely as research projects, such as 
Yahoo! and Alta Vista (http: //www. al ta vis ta. com), and 
were financially unaccountable for their actions, they could 
afford to have the Clinton-Massie local school district near 
the top of their results page. 

Things are different now. As for-profit ventures, search 
engine sires have joined the rest of the world in a quest for 
cash, which in the portal world-as with other media out­
lets-comes from one basic source: advertising. And like other 

As for-profit 
ventures, search 
engine sites 
have ioined the 
rest of tlte world 
in a quest for 
cash, wlticlt in 
the portal world 
comes from one 
basic source: 
advertising. 

media formats such as print and 
television, portal sites must grap­
ple with the ethical question of 
where to draw the line between 
content and advertising. 

The portal equivalent to the 
television commercial is clearly the 
banner advertisement-the click­
able, animated GIF images that 
usually reside at the top of a Web 
page. These ads might not be as 
visually compelling as their mass 
media counterparts (yet) but they 
do feature one significant advan­
tage over other forms of advertis­
ing: These ads can be targeted, 

that is, portal sires have the ability to display them when, and 
only when, they have good reason to believe the person view­
ing the ad is interested. For example, if a visitor performs a 
search on "Bahamas," the portal might return a page of results 
with an ad for a travel agency plastered across the top. The 
portal can do this because it sells popular "keywords" to adver­
tisers. In this example, the travel agency might have purchased 
keywords such as "Caribbean," "Jamaica" or "Bahamas." 

Increasingly, though, portals are banking on more indirect 
streams of revenue such as category sponsorship and link ex-

changes. For example, an online music store might sponsor a 
category on music. This is the case at the Yahoo! site when you 
bring up its Music category, which features a prominent link to 
online music retalier CDnow. 

To give the sites some credit, actual search results on major 
portal sites do not appear to be doctored. "To my knowledge, 
you can't actually purchase placement in the results of a 
search," says David Levin, vice president of strategic planning 
at i33 Communications Corp., an online advertising agency 
based in New York City. However, that doesn't mean it hasn't 
happened in the past. "In my opinion, just about anything 
can be bought," adds Levin. "Whether it's traditionally sold is 
another question." For example, there have been ad industry 
rumors circulating that Microsoft Corp. had at one point 
brokered a deal with search engine giants Lycos and Infoseek 
(http://www. info seek. com) for a seven-figure sum to 
return a Microsoft product at the top of certain search listings. 
Revenue from the deal, however, proved to be disappointing 
and it was not renewed. 

The Problem with Portal Advertising 
When it comes to portal sites and advertising, it's easy 

to argue-to take our earlier example-that recent coverage of 
President Clinton has more relevance to more people than a 
Web site about the Clinton-Massie school district and, there­
fore, the portal site's placement of paid sponsors above straight 
results is right and good. 

Certainly in the world of traditional media, the Clinton­
Massie school district could only dream of national media 
coverage, whereas the most minor details of President Clinton's 
personal life make top stories on the evening news. 

But the Web is different from other media. While a large 
city can only support maybe two daily newspapers, the Web 
can support thousands of local Web sites. A high-end cable TV 
subscriber receives perhaps 100 channels, bur char pales in com­
parison to the millions of Web sites he or she can visit via the 
Internet, to say nothing of the millions more that are sure to 
come. Equipped with only a modicum of skill and a text editor, 
just about any Jane, Dick or Harry can create a Web site. Many 
Internet service providers (ISPs) include a "Home Page" feature 
as part of their service, and for less than $100 per month, hun­
dreds of Web hosting companies will happily host your entire 
site on their professionally managed servers. 

The Web, if anything, is a much more democratic publish­
ing medium than any the world has ever seen. And as such, 
the straight search algorithm approach, which did not distin­
guish between rich and poor, but between word frequency, 
placement and rhe like, was arguably better suited to the 
nature of the Web. 

That said, just as a democratic political process can be 
subverted by a rigged election, search engine results are easily 
manipulated by anyone with an understanding of the algo­
rithms engines use in their searches. This process, which Web­
ster Group's Copeland refers to as "optimizing the page," can 
comprise editing a Web page so that its salient characteristics 
are easily picked up by the search engine, for example, by writ­
ing a concise, apropos tide. Trickier methods include loading 

58 SunExpert Magazine ■ December 1998 



FireProof"firewall load balancers from RADWARE 
can increase access without sacrificing security. 

Don't get burned by your firewall. Protect 

your investment with FireProof, the red-hot firewall load 

balancing solution from RADWARE. 

No smoke, No mirrors, just red-hot 

performance. Throw in automatic 

foilover, redundancy and 

continuous health checking and 

you hove a FireProof solution. FireProof lets you 

turn up the heat with confidence - the hotter 

the better. FireProof con handle the hottest networks 

delivering consistent ovoilobili!y and performance. 

Increase your firepower while insulating yourself from 

network meltdown. 

FireProof - Blazing performance. 

Uomotched pto/ecUm , ... ,.••~•'J111111l•~-,,• 

The power of balance~~~ 
US.A. Offices: RND Networks Inc. Toll Free: J.888D45-RND http://info.rndnetworks.com e-moil: product.info@rndnetworks.com 

An CiJtoo company 
lnternotionol Headquarters: RND Networks ltd. http://www.radwore.co.il e-moil: productinfo@rodwore.co.il 

Circle No. 25 



WebServer Magazine 

the page with HTML tags, where the Web page developer in­
serts any number of relevant keywords, thereby increasing the 
page's chance of being found in a greater number of searches. 

Web site promoters have become quite adept at page optimi­
zation, and have created an entire industry our of knowing how 
best to manipulate search engines. Services offered run from 
simple Web site registration, through automated page optimiza­
tion packages, such as Webster Group's www.SitePromoter, to 
custom consulting services. 

But veterans of the site promotion business have bad news 
for Web sites who hinge their success on placing well within 
search engine results. "Search is getting less and less prioriry on 
the portals these days, and on top of that, we're getting much 
lower results than we were just a couple of years ago," says 
John Weiss, vice president of sales for Web­
Promore, a Libertyville, IL-based company 
that focuses on increasing Web site traffic. 

Weiss says the problem lies mainly with 
the sheer number of sites listed by search en­
gines. "If your goal in life is placing number 
one, well, you might make top 10 if you real­
ly work at it, but even then, only for one day. 
There aren't a lot of promises in the business 
of search engine positioning. " 

Therefore, sites that previously saw a lot of traffic coming 
from search engines are having to supplement their marketing 
budgets with banner ad campaigns and content sponsorships. 
And when competing against large corporate sites, it's easy to 
see how medium- to small-size companies could get priced out 
of the marker. This is to say nothing of the millions of not-for­
profit sites that make up so much of the Web's stellar content. 

Another glaring problem with the portal advertising model is 
that if a search engine returns truly useful search results-that is, 
resulrs that make you want to click and leave the site-the portal 
is losing money. This may sound cynical, but after all, portals 
make money when they show visitors ads. Thus, if a visitor 
leaves the site, it affects their bottom line. Search engines were 
created to help people find the information they were looking 
for. Portals have evolved into sites designed to show visitors a 
maximum number of ads. 

Finding Middle Ground 
An interesting newcomer to the search engine fray is Go To. 

com (http: //www . goto . c om), which opened its doors to the 
public in June. The site, unlike its portal space competitors, is 
adamant in its commitment to search, sporting the slogan 
"Search made simple," and features a clutter-free home page. 

Bur Go To differs from other search engine providers in more 
fundamental ways: In a nutshell, the Go To.com site auctions off 
placement within its search results to the highest bidders. That 
is, if you want your site, www . superdupercars i te. c om, to 
come up in first place whenever someone searches the keyword 
"cars," all you have to do is outbid the current highest bidder for 
that keyword. If, however, you are content to come in fifth, you 
need only bid between bidders four and six. In the case where a 
user searches a word that no one has yet bid on, Go To returns 
search results supplied by Inktomi (http: / / www. inktomi. 

com), the search engine that powers the HotBot site. 
At press time, a vintage car dealer, VP-Cars, was featured 

at the top of the list, instead of the usual auto super sites such 
as Autobytel.com or Microsoft's CarPoint (http: //www. 
carpoint. msn. c om). However, unlike the lucky owners 
of the number one position on a portal site's search results, 
VP-Cars didn't need to spend months figuring out the search 
engine's placement algorithm, glut its pages with META tags 
or pay an outlandish placement fee. Instead, all VP-Cars had 
to do was outbid its competitors and pay for the number of 
actual clicks it receives from the Go To site at the contracted 
price per click. 

At first glance, a lot of people find the Go To.com business 
model a bit weird, and sometimes a little repulsive. This feeling 

can be exacerbated by the fact that Go To pub­
lishes the advertising rates (per click) right next 
to the advertisers' links, which might seem dis­
tasteful to unaccustomed viewers. However, on 
further consideration, the Go To model makes 
a lot of sense and addresses some of the prob­
lems the portal model raises. 

For example, unlike portal sites, Go To 
does not rely exclusively on banner advertis­
ing. Instead, "We make money when you find 

what you are looking for," says Jeffrey Brewer, GoTo's Chief 
Executive Officer. In other words, there is no conflict of inter­
est. Contrast this with the portal's revenue model of keeping 
visitors on-site for as long as possible with gimmicks such as 
weather maps, free email and horoscopes, all in an effort to 
show visitors as many ads as possible. 

The auction model also ensures that most any site can afford 
to advertise, not just well-endowed ones. For example, the im­
mensely popular Amazon.com, which gets millions of hits per 
month, would probably not want to pay top dollar for searches 
on popular authors-that could get very expensive, very quickly. 
However, a small bookstore specializing in rare first editions 
may be very interested in paying for premium positioning, 
because the people who click on the link have a high likelihood 
of actually being interested in its services. 

And for many potential advertisers, Go To.com is one of 
the only search engines that will let small, specialized sites ad­
vertise at all, much less stand a chance of getting a decent list­
ing. GoTo's Brewer recalls an email from a potential Go To 
customer who wanted to purchase several keywords relating 
to microprocessor technology: "Serial EEPROM," "ROM" 
and "OTP microcontroller." The advertiser had petitioned 
Yahoo! for the keywords, but owing to the limited number of 
ad impressions those keywords would have generated, Yahoo! 
refused to sell them banner space. 

The Go To model does have its flaws, however. Unlike 
portal-sryle categories, Brewer says, GoTo's search results do 
not reflect the mass market and, unlike pure search engines, 
Go To is not the place to go looking for obscure references 
from academic texts. 

But then again, says Brewer, quoting Winston Churchill: 
"Democracy is the worst political system. Except for all the 

others." -
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Filtering: Big Brother 
or Little Helper? 
Internet content filtering, whether it be so-called 'positive' or 'negative' 
filtering, is becoming a hot topic among lawmakers, corporations, ISPs 
and parents alike. So whats all the noise about? 

I n a replay of the big bang, cyberspace is fast breaking up into distinct and solitary 
galaxies, with separate "cyberworlds" for different groups of people-children, cor­
porate workers, library users and government employees-each with different In­

ternet resources available. The technology making this possible is Internet content 
filtering. Filtering software enables network adminisrrarors to block access to specific 
Web sites and newsgroups at either the client or server level. 

Internet filtering is a hot topic these days in educational, corporate and legisla­
tive circles. Lawmakers and lobbyists are eagerly pushing various content regulation 
and "child protection" bills through Congress, corporate executives are concerned 
about potential employee misuse of the Internet and Internet service providers 
(ISPs) are wondering if they have a responsibility to protect subscribers from porn­
ography and other objectionable material on the Web. 

As a result, commercial software developers are coming forth with an array of 
software products to help corporate managers, ISPs, parents and education officials 
curtail improper use of the Internet. A 1998 report by Frost & Sullivan, a market 
research firm based in Mountain View, CA, found 14 companies currently selling 
Internet filtering products in the United States. One of the largest, NetPartners 
Internet Solutions Inc. , San Diego, CA, targets corporate customers with its Web­
Sense Internet screening system, a server-based package that boasts a database of 
more than 350,000 Web sites and newsgroups and the ability to block up to 30 
categories of content, including adult entertainment, gambling, employment 
searches and shopping sites. Annual licenses for the software and database start 
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at $495 for 25 users ($396 for education­
al institutions). 

Another market leader, Secure Com­
puting Corp., San Jose, CA, makes a pro­
duct called SmartFilter, which sits on a 
proxy server behind a corporate firewall 
and filters requests for FTP and Gopher 
sites, URLs and newsgroups based on 
27 content categories, such as games, 
drugs, humor and travel. Meanwhile, 
Net Nanny Software International Inc., 
Bellevue, WA, focuses on the educational 
and consumer markets with its $27 Net 
Nanny product, which monitors and 
blocks programs running on an indivi­
dual PC. With Net Nanny, parents or 
teachers can block access to specific soft­
ware applications as well as Web sites, 
newsgroups, chat rooms and email. 

Another filtering software developer, 
N2H2 Inc. , Seattle, WA, offers Bess 
CacheExpress, which allows a company 
to block access to certain sites via an 
N2H2-managed server and receive 
reports on the number of blocked sites 
requested and other information. For 
$4,000, N2H2 will deliver a turnkey 
server with software preinstalled and 
perform the initial setup. Ongoing fees 
range from $0.25 to $1 per user, per 
month (depending on the number 
of users). In addition, N2H2 recently 
launched a child-friendly search engine, 
called Searchopolis, in partnership with 
Inktomi Corp., a San Mateo, CA-based 
developer of search engine and network­
ing software. According to N2H2, 
Searchopolis features a value-added, kid­
targeted user interface, with educational 
information and ads aimed at children, 
as well as a back-end search engine that 
filters requests and blocks "adult" sites. 
Director of marketing at N2H2, Jim 
O'Halloran, says the company plans to 
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negotiate deals to license the technology to ISPs and other 
groups, such as religious organizations, allowing them to create 
their own family-friendly Web sites. "We can provide the filter­
ed search functionality and they can provide their own front 
end," O'Halloran says. 

The upshot of all the activity is a growing market for filter­
ing products. According to Frost & Sullivan, filtering revenue 
will reach $ 1.5 billion in the United States by 2004. It estimates 
that the current market saturation of Internet screening prod­
ucts is 1.1 %. 

A key issue driving the market is consumer fear about the 
safety of children on the Internet and the ease with which kids 
can stumble across pornographic Web sites. There has been a 
flurry of legislative activity aimed at forcing schools and libraries 
to install filtering software on their computers in order to pro­
tect children from viewing such material. For example, the U.S. 
Senate approved a bill this summer requiring all public libraries 
and public or private schools that receive federal funds for Inter­
net-related equipment and services to install Internet filtering 
software. In October, the U.S. House of Representatives passed 
a bill that, among other things, requires ISPs to provide con­
sumers with information on filtering products. 

Some ISPs already offer filtering capabilities to subscribers. 
AT&T Corp.'s WorldNet Service, for example, offers subscri­
bers one year's free use of the Cyber Patrol filtering software 
and Kids Cyber Highway Web browser from The Learning 
Company, Cambridge, MA. FamilyConnect Inc., an ISP based 
in Tulsa, OK, blocks subscriber access to pornographic Web 
sites and sites promoting illegal activities, such as drug dealing 
or bomb making. And Exotrope Inc., an ISP based in Elmira, 
NY, uses its own filtering program, called Guardian, to screen 
Web pages. Aimed at schools and parents, the service looks for 
objectionable text and photos and blocks the offending content. 
Exotrope Chief Executive Officer, Mike Stephani, says his fil­
tered ISP service, which was actually started as a test bed for the 
Guardian product last spring, is particularly popular with teach­
ers and parents. "We've seen people drop America Online like 
a hot potato for our service," Stephani says. A commercial ver­
sion, called BAIR Filtering System, which is based on Exotrope's 
Basic Artificial Intelligence Routine, is due out this month. 

While educators and parents were the first buyers of filter­
ing products and services, corporations are now getting in on 
the act, says Bryan Wampler, product manager for NetPartners. 
"Initially, it was the educational market that had the early 
adopters, but now almost every corporation is also becoming 
interested," he says. 

Interest among corporate IT managers is rising thanks to 
a couple of factors. One is a growing fear of legal liability-for 
example, the threat of sexual harassment lawsuits from employ­
ees angered by coworkers who access pornographic Web sites 
from their desktops. A 1997 survey by Nielsen Media Research, 
New York, NY, found that employees of top technology compa­
nies, including IBM Corp., Apple Computer Inc. and AT&T, 
accessed the online version of Penthouse magazine thousands 
of times each month. Managers have begun to fear, justifiably, 
that allowing employees to access such material from their 
work computers could constitute a "hostile atmosphere" at the 

office-one possible condition for a claim of sexual harassment. 
The other factor driving corporations toward filtering products 
is concern over excessive employee Web surfing and a parallel 
decline in productivity. 

In August, software company SurfWatch Software Inc., Los 
Altos, CA, released the results of its CheckNet Internet use self­
assessment program, in which companies could send in a log of 
their employees' weekly Internet access and receive a report on 
what types of sites were being visited. SurfWatch reported that 
close to one quarter of all em­
ployee online time was used for 
nonwork-related surfing, and 
the top categories of sites visited 
were news, sex, personal finance, 
entertainment and sports, in that 
order. It is this type of report 
that has managers who fear em­
ployees are spending most of 
their work day idly surfing for 
sports and sex sites worried. 

"The productivity factor of 
employees taking a few minutes 
a day to surf the Web for porn­
ography is incredible," says Exo­
trope's Stephani. "If you've got 
40 employees spending just 10 
minutes a day, that's over an 
hour a day lost." 

But it's not just employee 
productivity that managers want 
to conserve, bandwidth is also a 
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consideration. Downloads from graphics-heavy sites and on­
line retail catalogs can certainly add to the burden of an over­
taxed corporate network. Even news sites can pose problems. 
The release of Independent Counsel Kenneth Starr's report on 
President Clinton, for example, spurred an estimated 25 mil­
lion downloads of the written report, plus an additional 2 mil­
lion downloads of the president's video testimony, with half of 
all the downloads occurring at work, according to a survey by 
NetPartners. While the report itself isn't huge-around 1.2 MB 
in Corel Corp. WordPerfect format-a few dozen simultaneous 
downloads of a file that size can have a negative impact on a 
corporate network. 

Another threat to corporate bandwidth is multimedia news. 
The front page of the CNN Web site, for example, encourages 
visitors to "Click here to turn your PC into a TV" and "Watch 
while you work. Stay connected with the news in streaming 
audio or video right from your desk." Phil Lumish, chief ex­
ecutive officer of Kansmen Corp., Milpitas, CA, maker of 
LittleBrother filtering software, says the market for corporate 
filtering products is largely driven "by how much wasted time 
and how much equipment has to be purchased because of this 
wasted bandwidth." 

But filtering is by no means a solution for every organiza­
tion, according to Lumish. For instance, a software develop­
ment firm that requires its programmers to work long, un­
sociable hours might want to think twice before getting Big 
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Brotherish over Internet use. 
In fact, before an organization decides to block Web access, 

it might first want to establish a monitoring program to find 
out if it even has a problem with Internet misuse. Many filter­
ing products offer extensive reporting tools to help companies 
discover how much time employees spend on the Internet and 
where they're going. For instance, Kansmen's LittleBrother 
has a reporting console that allows administrators to view 
real-time and historical data on bandwidth usage by employ­
ee, URLs visi ted, the ratings of the sites visited (work-related 
versus personal) and how long each user spends at each site. 
It will even estimate how much bandwidth is wasted owing to 
"unproductive" Internet access. It's not just a matter of spying 
on employees, says Lum ish, but an issue of needing to know 
how corporate resources are being used. If a company finds its 
employees aren't abusing Internet privileges, then it may not 
need to bother with filtering Web access. 

H owever, for the ISP, school administrator or corporate IS 
manager who opts to add filtering capabilities to the network, 
there are many types of products and approaches to filtering 
and blocking on the market. 

Keyword Filtering vs. URL Matching 
T here are basically two ways to determine whether access 

to a particular Web site should or shouldn't be blocked. One 
approach is to look at a sire's content, searching for particular 
words such as "sex," "sports" or "travel. " Proponents of this 
approach say it makes filtering more flexible and provides a way 
to evaluate each site individually. O pponents claim it can give 
inaccurate results. Blocking every site that contains the word 
"breast," for example, would prevent users from visiting sites 
on chicken breast recipes or breast cancer. On the other hand, 
blocking the word "sex" might not block sites that are heavily 
graphics-oriented or use nonobvious language, after all , a site 
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that is labeled "Snow White and Her Seven Dwarves" might 
not necessarily be about children's literature. 

Another, more common, method is URL matching. W ith 
this approach, the software company creates a database of 
URLs categorized by content-religion, news, soft porn, hard 
porn, military and so on. Customers pay for both the software 
and for access to the database and its updates. The main draw­
back is customers are dependent on the vendor to maintain 
a large and accurate database, no small task in a cyberspace 
where Web sites come and go every day. "It's an ongoing 
battle," Lumish says. 

'Positive' vs. 'Negative' Filtering 
Most of the filtering software being used by corporations 

employs a "negative" filtering technique, which entails build­
ing a database of inappropriate Web sites and blocking access 
to them. For example, Cyber Patrol maintains a CyberNOT 
list of proscribed sites. Network administrators can override 
the list and allow certain categories or specific URLs to be 
accessed. For instance, a sports marketing company m igh t 
decide to allow employees access to sports-related sites . The 
advantage to this approach is a company can take the view 
that most sites on the Internet are allowable and simply filter 
out objectionable ones as they're identified. 

Defined focus, or "positive," fi ltering products take the 
opposite route, allowing access only to "good" sites that have 
been identified in the database. Cyber Patrol offers this capabil­
ity with its CyberYES list of educational si tes. SuperScout, from 
JSB Software Technologies pie based in C heshire, England, 
also uses this technique by matching URLs against a database 
of allowed sires. The advantage to positive filtering is compa­
nies can define which sites it wants employees to visit, rather 
than sifting through countless URLs on the Internet looking 
for inappropriate content. The $2,000 SuperScout 2.2 lets 
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managers draft a set of rules, based on who is accessing the 
Internet, when they're accessing it, which protocols they're 
accessing- FTP, HTTP, Telnet and so on-and what they're 
accessing. The company specifies the URLs and IP addresses 
that are allowed. Similarly, EdNec, a service offered to educa­
tors by Exocrope, is a collection of 17,000 sires char Exotrope 
considers appropriate for school use, including reference 
sires, college admissions and a char room for elementary 
school students. 

The problem with such a system for corporate use, of 
course, is char it essentially cuts off Internee access to anything 
not in the database and puts the onus on the IT manager co 
review Web sites for possible inclusion. 

In face, with most filtering technologies (positive URL 
marching, negative URL matching and keyword searching) 
the accuracy of the results is dependent on the opinions of 
those doing the categorizing. The software makers, of course, 
stress that their URL evaluation process is both objective and 
thorough. NetPartners, for instance, which boasts more than 
350,000 URLs, newsgroups and chat rooms in its database, 
says it has a dozen employees at any given time evaluating 
sites. They receive three months of on-the-job training before 
being allowed to perform site evaluation, according to Net­
Partners' Wampler, and the work is checked by a manager at 
the end of each day. 

Nonetheless, errors, or at least perceived errors, can occur. 
A December 1997 report from the Electronic Privacy Infor-

Companies Mentioned in this Article 

American Family Online Inc. 
P.O. Box 3322 

Kansmen Corp. 
46 Valley Way 

mation Center (EPIC) based in Washington, DC, evaluated 
the results of some sample searches on a "family-friendly" 
Internet search site that raced URLs and blocked ones with 
objectionable content. EPIC searched for sites on the Ameri­
can Red Cross, the Bill of Rights and other educational subj­
ects and compared the results generated from that search 
engine with ones from an identical search performed on a 
mainstream search engine. The family-oriented search engine 
blocked access co more than 95% of URLs relating to those 
topics, even though no objectionable content appeared to be 
present at the sites. These perceived errors, and the use of 
filtering products in the public sector, have become a First 
Amendment question . A lawsuit filed in December 1997 in 
the U.S. District Court for the Eastern District of Virginia 
against the Loudoun County Library system by the nonprof­
it, grass-roots citizens group, Mainstream Loudoun, argues 
that the library's filtering software (X-Stop by Log-On Data 
Corp., Orange, CA) blocks access to legitimate sites such 
as the religious group, The Quakers, or the Zero Population 
Growth Web site, a national nonprofit organization working 
to slow population growth. 

And despite claims of objectivity, even the censors have 
found themselves censored by other people's filtering products. 
The American Family Association, a conservative religious 
group that offers a filtered Internet service called American 
Family Online, has itself been put on Cyber Patrol's Cyber­
NOT list for having content intolerant of homosexuals. -o-
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URL/New Products 
Tool Integrates Search, 
Tracking, Report Functions 

BullsEye and BullsEye Pro, from 
IntelliSeek, are integrated Web search 
products that combine agent technol­
ogy, boolean search capabilities and 
search analysis. BullsEye's search func­
tions are said to provide access to more 
than 300 search engines and nine search 
agents that examine both indexed and 
nonindexed Web pages. The search 
agents, such as BusinessFinder, Health­
Answers Agent and SoftwareFinder, each 
focus on a specific topic. 

According to IntelliSeek, BullsEye's 
analysis feature compares the results of 
a search with the user's original query, 
el iminating duplicate, irrelevant and 
dead links before presenting the final 
results to the user. An automated infor­
mation tracking feature, available only 
in BullsEye Pro, enables users to receive 
email or fax alerts whenever specified 
information on a Web site or discussion 
group changes, Intell iSeek says. 

Both products run on Windows 

operating systems and can be purchased 
from the company's Web site. BullsEye 
costs $49 and BullsEye Pro costs $149. 

lntelliSeek Inc. 
10921 Reed Hartman Hwy., Ste. 31 7 
Cincinnati , OH 45241 
http :/lwww.intelliseek.com 
Circle 201 

ISDN Access Router 
Upgraded 

Arescom says it has responded to 
the growing number of requests from 
Internet service providers (ISPs) for 
high-qual ity, easy-to-use ISDN routers 
with dial-up remote management capa­
bilities with the introduction of Apex 
1100 Version 3.2. Apex 1100 is an in­
tegrated ISDN BRI terminal adapter, 
router, bridge and Internet gateway. 

The access router includes Apex 
Manager software, a Windows 95/NT­
based GUI that gives administrators 
the tools they need to install, monitor 
and troubleshoot their ISDN connec­
tion, the company says. ISPs can also 

Speedy Java Application Server 

Vision Software's Jade 4.0 is a Java application server design­
ed to speed the development of Web-based Java applications. 
This latest release comprises Vision Jade Developer Studio 

and Vision Business Logic Server Console. 
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service number on the card 
located elsewhere in this issue. 

configure and diagnose the Apex 1100 
remotely by using Remote Manager 
Version 2.0 software. Apex 1100 is 
priced at $ 611. 

Arescom Inc. 
46724 Lakeview Blvd. 
Fremont, CA 94555 
http://www.arescom.com 
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AvantGo Extends Web 
Applications to Palmtops 

AvantGo has released AvantGo 2.0, 
a tool for extending Web-based appli­
cations to handheld computers. This 
latest release comprises AvantGo Server, 
a centrally administered server with an 
open architecture; AvantGo Connect, a 

Jade Developer Studio is a business rules environment that 
allows developers to create applications using components created 
with JavaBeans, COM or CORBA models, the company says. In Jade 
4.0, Developer Studio has additional capabilities, including a compo­
nent editor, local and remote debugger and support for client- and 
server-side JavaBeans. Business Logic Server Console provides a 
single-point solution for managing a collection of Business Logic 
Servers and graphically monitors the execution of business rules 
and server and database resource usage, the company says. Busi­
ness Logic Server Console can also be used to manage security, 
connectivity and application performance. 

Jade 4.0 supports Windows NT and Solaris platforms. Pricing 
for Jade 4.0 starts at $2,995 for a 10-user license to Jade Developer 
Studio and at $5,995 for a 10-user license to Business Logic Server 
Console. 

Vision Software Tools Inc. 
2101 Webster St. , 8th Floor 
Oakland, CA 94612 
http://www.vision-soft.com 
Circle No. 200 
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conduit for desktop and kiosk connec­
tivity; and a major upgrade to AvantGo 
Client, a Web browser for navigating 
data and interacting with data-entry 
forms on handheld computers, the 
company says. 

AvantGo 2.0 reportedly makes it 
possible to bring Web applications to 
smaller computers by simplifying user 
administration and providing universal 
remote access between corporate data­
bases, or Web applications, and the 
Microsoft Corp. Windows CE and 
Palm Computing Inc. Palm OS plat­
forms. It enables handheld computers to 
connect to the AvantGo Server via a 
companion desktop computer and will 
synchronize information on both PCs 
and handheld units to connect directly 
to the server via a dial-up or wireless 
connection, 
the company says. 

AvantGo's mulcichreaded architecture 
allows it to support concurrent connec­
tions from hundreds of handheld units 
and maintain both batch and online 
sessions, the company says. AvantGo 
2.0 runs on Windows NT 4.0 and costs 
$30,000 for 100 users. 

AvantGo Inc. 
1650 S. Amphlett Blvd., Ste. 212 
San Mateo, CA 94402 
http://www.avantgo.com 
Circle 203 

Adaptive Load Balancer 
to Ease Web Traffic 

Equalizer 2.1, from Coyote Point 
Systems, reportedly provides intelligent 
load balancing by calculating which 
server in a given system has the least 
amount of load and rerouting traffic to 
that machine. This latest release 
includes features to increase user control 
over Web site traffic management. 
Equalizer 2.1 can now group servers 
into virtual clusters, assigning one IP 
address to a pool of servers. 

Another new feature, adaptive load 
balancing, is said to enable a network 
administrator co customize how load is 
balanced among servers based on criteria 
such as server response time, number 
of requests pending at each server and 
weighted values assigned to each server 
by the administrator. In addition, Equal­
izer now provides a real-time graphical 

display of server and cluster performance 
measures and includes FTP address 
translation capabilities. 

Equalizer 2.1 works with all opera­
ting systems and supports all standard 
protocols. Pricing starts at $4,000. 

Coyote Point Systems Inc. 
530 Lawrence Expressway, Ste. 341 
Sunnyvale, CA 94086 
http://www.coyotepoint.com 
Circle 204 

IBM Adds to WebSphere 
IBM continues to expand its Web­

Sphere line of produces with WebSphere 
Application Server 1.1 and WebSphere 
Studio 1.0. WebSphere Application 
Server 1.1 is a Java servlec-based Web 
application server and ships with the 
Apache HTTP server. It also supports 
Netscape Communications Corp. Enter­
prise Server and FastTrack Server, Micro­
soft Corp. Internet Information Server 
and Locus Development Corp. Domino 
Go Web Server. 

WebSphere Studio is a collection 
of development tools for building Web 
applications. It reportedly combines a 
Web "development workbench" and 
servlec generation wizards with IBM's 
VisualAge for Java development envi­
ronment and Web site development 
cools from NecObjects Inc. WebSphere 
Application Server is available on 
Solaris, AIX and Windows NT plat­
forms and 
is priced at $795. WebSphere Studio is 
available for Windows 95/98/NT and 
coses $495. 

IBM Corp. 
Contact local sales office. 
http://www.ibm.com 
Circle 205 

HP Unveils 
High-Performance Servers 

Hewlett-Packard has introduced two 
new lines of servers, A-Class Servers and 
R-Class Servers, aimed at Internet ser-
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vice providers (ISPs) and large enter­
prises chat require high UNIX operating 
system performance density per rack. 
The A-Class series of UNIX servers 
come with up co 360 GB of disk space, 
40 GB of memory and a 20-MB cache 
per rack. According to HP, 20 A-Class 
servers can fit into one 2m rack, provi­
ding a high level of performance density. 
R-Class Servers are available in one- or 
two-CPU configurations and include 
two disk drives per server, with 4 GB 
and 9 GB of disk space, respectively, 
and 3 GB of memory. 

HP Secure Web Console, a device 
about the size of a video tape, is said to 
allow up to four operators in different 
locations co simultaneously access the 
server. It includes password encryption, 
data scrambling and download protec­
tion. Pricing for A-Class Servers starts 
at $2,345, while pricing for R-Class 
Servers starts at $10,990. When pur­
chased separately Secure Web console 
coses $590. 

HP has also unveiled its NetServer 
LPr and LXr 8000 servers for mission­
critical environments. HP says the Nee­
Server LPr system provides high-perfor­
mance density with up to 20 servers 
per 2m rack. Pricing scares at $3,000 
for NecServer LPr and at $13,000 for 
NetServer LXr 8000. 

Hewlett-Packard Co. 
3000 Hanover St. 
Palo Alto, CA 94304 
http://www.hp.com 
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First-Class Intranet 
Messaging System 

SoftArc has announced FirscClass 
Intranet Server (FCIS) 5.5. This latest 
version adds features such as dial-up 
mail collection from remote Internet 
mail servers and supports multiple 
POP3 accounts, which is said co enable 
users co combine several accounts into a 
single mailbox on the server. FCIS 5.5 
supports Java Chae and large-document 
messaging. Documents can be directly 
ported from a Web browser using an 
HTML form to send an authenticated 
and properly threaded message, the 
company says. The server comes with 
FirstClass Rapid Application Developer, 
which is a development cool for creating 
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intranet applications and enterprise 
database interfaces for FirstClass. It 
supports most popular Internet proto­
cols, including POP3, SMTP, HTTP/ 
HTML with CGI, FTP, LDAP and 
Java. FirstClass Intranet Server 5.5 
costs $995 per server. 

SoftArc Inc. 
100 Allstate Pkwy. 
Markham, Ontario 
Canada L3R 6H3 
http://www.softarc.com 
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Enhanced Web 
Application Tool 

Web+ 4.0, a Web application software 
tool from TalentSoft, features 
several enhancements over the previous 
release. These include a memory cache 
for scripts to speed execution time, an 
increase in uptime and stability with 
configurable alerts and script encryption 
to ensure source code protection, as well 
as a script editor. Also new to this release 
is support for CyberCash lnc. 's ICVerify, 
which enables credit card authentication 
for secure electronic commerce transac­
tions, and support for COM and CFX. 
Web+ 4.0 is available for Solaris, Linux, 
IRDC, HP-UX, AIX and Windows 95/ 
98/NT. 

Pricing varies depending on the 
number of concurrent connections and 
platforms. A one-server license with rwo 
concurrent connections starts at $295 
on UNIX and $195 on Windows. 

TalentSoft 
Talent Information Management LLC. 
900 Nicollet Mall, Ste. 700 
Minneapolis, MN 55402 
http://www. talentsoft. com 
Circle 208 

Outsource Content 
Distribution Worries 

Publishers of media-rich Web sites 
who are grappling with capacity scaling 
and delivery response time can now 
subscribe to a new service from Sand­
piper Nerworks called Footprint, which 
is said to manage content distribution 
issues for you. The Footprint content 
management service relies on Sand­
piper's global nerwork of custom Web 
servers distributed at strategic points 
across the Internet. In particular, Sand-
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piper says, the Footprint distribution 
nerwork comprises Web servers, so-call­
ed Content Distributors, and Content 
Migrator software, which resides on the 
publisher's server and seamlessly con­
nects to the Footprint nerwork by inter­
cepting content requests and determin­
ing where to serve the information. 

Pricing for Footprint is based on 
reserved and peak aggregate bandwidth 
used over the Footprint nerwork. Pub­
lishers can also subscribe in terms of a 
Committed Aggregate Information Rate 
(CAlR), which allows chem to burst up 
to four times their CAlR level. 

Sandpiper Networks Inc. 
125 Auburn Court, Ste. 210 
Westlake Vi llage, CA 91362 
http://www.sandpiper.net 
Circle 209 

Embedded DB Supports 
Internet Front End 

Pervasive Software has announced 
Pervasive.SQL Software Developer's Kit 
(SOK), which comes complete with the 
company's l*net Data Server, a Pure Java 
API and support for all Microsoft Corp. 
Windows development environments 
and ActiveX controls. Pervasive.SQL is 
designed to speed development of Win­
dows-based applications that access Per­
vasive's database over the Web, the com­
pany says. Pervasive.SQL is available on 
Windows NT and Novell Inc. NetWare 
platforms, with support for DOS, Win­
dows 95/98/NT and OS/2 clients. Per­
vasive.SQL SOK costs $149 (price quot­
ed is valid only until the end of 1998). 

Pervasive Software Inc. 
12365 Riata Trace Pkwy., Bldg. II 
Austin, TX 78727 
http://www.pervasive-sw. com 
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net.Analysis for AIX 
net.Genesis has announced that 

net.Analysis , its Web site activity analy­
sis and reporting tool, is now available 
for IBM Corp.'s AIX operating system. 
With net.Analysis, users are said to 
be able to analyze Web site activity 
and correlate site behavior using en­
terprise data, then create predefined 
and/or customized reports. Sites hosted 
on multiple servers can be supported 
with nee.Analysis. In addition, the 
tool can handle Web traffic that 
reaches several million hies per day, 
the company says. 

Priced at $9,500, net.Analysis for 
AIX comes with net.Analysis Engine, 
net.Analysis Reporter (client) and 
ReportSite, a built-in intranet site for 
viewing and publishing net.Analysis 
reports. 

net.Genesis Corp. 
215 First St. 
Cambridge MA 02142 
http://www.netgen.com 
Circle 211 

Automated Real-Time 
Advice Agents 

Brighrware has announced the 
availability of Brighrware Version 2.0, 
a complete packaged sofrware applica­
tion that delivers custom-er assistance 
via the Internet. The Brighrware ser­
ver comprises two agents: Brighrware 
Advice Agent, which is said to provide 
real-time advice to customers by con­
ducting interactive dialogs to deter­
mine their needs and presenting rele­
vant vendor product and service solu­
tions; and Brighcware Answer Agent, 
which automatically answers custo­
mers' Web and email inquiries . 

Brightware license fees start at 
$95,000 per year-or $190,000 for a 
perpetual license-and include a choice 
of either the Brighrware Advice Agent 
or Brightware Answer Agent. If a 
second agent is purchased at the same 
time, license fees for the additional 
agent start at $47,500 per year (or 
$95,000 for a perpetual license). 

Brightware Inc. 
350 Ignacio Blvd. 
Novato, CA 94949 
http://www.brightware.com 
Circle 212 
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Box Hill Offers 
Open Storage Solutions 

Box Hill Systems' family of Open 
Network Storage (ONS) solutions are 
designed to provide added fault toler­
ance and performance for business­
critical applications in both UNIX 
and Windows NT environments, the 
company says. 

The ONS product line includes full­
featured Ultra SCSI and Fibre Channel 
RAID storage solutions and comes with 
Box Hill's ParallelPath software for data 
redundancy and automated load bal­
ancing. By distributing data across all 
available data paths, ParallelPath can 
redirect I/O away from a faulty data 
path, Box Hill says, thereby protecting 
mission-critical systems from h ost 
adapter, cable or port fa il ures. In the 
event of an overloaded path, Parallel­
Path is said to provide automatic and 
statistically configured load balancing 
to parallel Fibre Channel or Ultra SCSI 
data paths. 

The ONS product line comprises 
ONS 4000, ONS 5000, ONS 8000 and 
ONS 9000, featuring storage capacities 
up to 1 TB, redundancy and hot-swap­
ping of all active components and sup­
port for RAID levels 0, 1, O+ 1, 4 and 5. 
Contact company for pricing. 

Box Hill Systems Corp. 
161 Avenue of the Americas 
New York, NY 10013 
http://www.boxhill.com 
Circle 101 

NFR Removable Storage 
TeraStor has announced the first 

products in its line of removable storage 
drives based on Near Field Recording 
(NFR) technology. With initial capaci­
ties of 10 GB and 20 GB, later to scale 
to 40 GB, and an industry-standard 
5.25-inch, half-height form factor, th is 
new class of rewritab le mass-storage 
products delivers between five and 10 
times the capacity of existing high­
volume storage products at a lower cost 
per GB than other random-access prod-

L 
ightwave Communications, a specialist in console management prod­
ucts, has introduced Matrix-Hub, a switch designed for high-perfor­
mance graphics environments that is said to allow users to route and 

switch keyboards, mice, peripherals, audio/video and so on. 
Each Matrix-Hub is custom-designed according to individual customers' 

needs, the company says. The switch can comprise up to four rack-mounted 
chassis, each of which can support a unique interface, such as video, key­
board/mouse, serial peripherals and so on. The chassis may be used indepen­
dently of one another, or together. In this way, Matrix-Hub allows a maximum 
of 30 users to access up to 30 sources, lowering the total price per seat of a 
high-performance graphics workstation, Lightwave says. 

The Matrix-Hub switch can be connected to either a network, an attached 
server, an industry-standard controller or an ASCII terminal. RGB video and 
audio can be routed to several destinations simultaneously, while keyboard 
and mouse information is routed to one destination at a time. 

Matrix-Hub supports several platforms, including Silicon Graphics Inc. 
and Sun Microsystems Inc. UNIX and PS/2 PCs, at resolutions up to 1,920 
by 1,200. In addition, multiple platforms can be mixed and matched within 
the same chassis. Pricing starts at $3,000 per seat. 

Lightwave Communications Inc. 
261 Pepe's Farm Road 
Milford, CT 06460 
http://www.lightwavecom.com 
Circle 100 
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ucts, the company says. 
TeraStor's patented NFR technology 

allows for a sustainable increase in the 
areal density (the bits per square inch 
of surface) of the storage medium. The 
company's patented flying optical head 
provides average seek times of less than 
18 msec, while a contamination-resis­
tant cartridge and advanced error-cor­
rectio n capabilities are said to ensure 
data reliability. 

In an attempt to encourage leading 
storage manufacturers to incorporate 
NFR technology into their automated 
library applications, TeraStor heads the 
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so-called Managed Storage Initiative. 
Other members include ATL Products 
Inc., Overland Data Inc. and Spectra 
Logic Corp. 

TeraStor's 10-GB drive is scheduled 
to ship by the end of the year with a 
suggested retail price of $799; the 
20-GB drive, scheduled for availability 
in spring 1999, will cost between $999 
and $1,199. 

TeraStor Corp. 
2310 N. First St. 
San Jose, CA 95131 
http://www. terastor. com 
Circle 102 

Next-Generation 
Wireless Technology 

WaveSpan has introduced WaveSpan 
5800, which it describes as one of a new 
generation of wireless broadband solu­
tions that provide two to eight times the 
spectrum efficiency of earlier systems for 
Voice-over IP, high-speed Internet access 
and "last-mile" connectivity applica­
tions. A standards-based local-area net-

New Products 
work (LAN) product, WaveSpan 5800 
offers sustained full-duplex Ethernet 
extensions for point-to-point links at 
speeds of 10 Mb/ s for up to five miles, 
WaveSpan says. WaveSpan 5800 oper­
ates in the license-free 5.8-GHz band 
and, thus, represents a quick provision 
for 10-Mb/s access services because 
Federal Communications Commission 
(FCC) licensing is not necessary, the 
company says. 

The WaveSpan 5800 system com­
prises an indoor unit (IDU)-a wire­
speed Ethernet bridge with lOBaseT and 
AUI ports, embedded SNMP agent, 
Telnet and a menu-driven agent-and an 
outdoor unit (ODU), which comprises 
the 5.8-GHz radio and a focused-beam, 
flat-panel antenna that can be mounted 
anywhere with line-of-sight access, the 
company says. 

Other fearures include support for 
the Frequency Adapting Spread Spec­
trum Technology (FAST) protocol, 
which offers protection against interfer­
ence as well as data security. In addition, 

Circle No. 26 
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WaveSpan 5800 offers multiple modu­
lation schemes, including Quadrature 
Phase Shift Key (QPSK), 16-QAM 
(Quadrature Amplification Modulation), 
64-QAM and 256-QAM. The 5800 will 
run in any Ethernet IP environment. 

Pricing for a single WaveSpan 5800 
link, including both ends, is $23,950. 

WaveSpan Corp. 
500 N. Bernardo Ave. 
Mountain View, CA 94043 
http://www.wavespan.com 
Circle 103 

CORBA Meets COM 
Iona Technologies has announced 

OrbixCOMet Desktop, its first product 
to use Component Object Model 
(COM) since the company licensed it 
from Microsoft Corp. OrbixCOMet 
Desktop is a tool set for Windows devel­
opers to create middleware applications 
that run on both Windows and non Win­
dows platforms. By rendering CORBA­
compliant servers as native COM servers 
to Windows users, Iona says, developers 
can continue to program in their favorite 
Windows-based development environ­
ment, freeing organizations from the cost 
of retraining programmers. 

While many CORBA/COM solu­
tions already exist, the company says, 
OrbixCOMet is one of the first to inte­
grate directly with popular rapid applica­
tion development (RAD) tools, such as 
Microsoft's Visual Basic, Sybase lnc.'s 
PowerBuilder and lnprise Corp.'s Del­
phi. In addition, OrbixCOMet does not 
require an in-depth knowledge of C++ or 
Java, Iona says. 

OrbixCOMet Desktop is implement-



ed as a dynamic bridge, with complete 
support fo r COM-CORBA mapping 
and Automating-COREA technology. 
T h rough a clien t-side bridge, COM/ 
Automation clients can talk directly to 
CORBA servers with support for call­
backs. In addition, OrbixCOMet fully 
conforms with the Object Management 
Group's standard for interaction between 
CORBA and COM objects, known as 
COM/CORBA Internetworking Part B, 
Iona says. OrbixCOMet Desktop re­
quires a Pentium processor and Windows 
NT/95 and costs $495 per seat. 

Iona Technologies Inc. 
60 Aberdeen Ave. 
Cambridge, MA 02138 
http://www.iona.com 
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100% Pure Java 
Management Software 

Inovie Software has launched Team­
Center, a 100% Pure Java team manage­
ment system designed to offer real-time 
co llaborat ion over the Internet and 
throughout an enterprise. With this real­
time capabiliry, Inovie says, TeamCenter 
can allow users to update a project's sta­
tus while providing instantaneous feed­
back to everyone involved. 

TeamCenter provides drag-and-drop 
functionality for visual Gantt-based 
project scheduling, manipulation and 
visualization. It is said to allow entire 
teams to share and organize ideas via an 
online project outline that provides for 
threaded discussions. In addition, 
TeamCenter comes with predefined 
templates that automatically extract and 
filter the latest project data into format­
ted reports that can then be refined 
using the built-in editor. It runs on Java­
supported platforms as either a Netscape 
Communications Corp. or Microsoft 
Corp. browser application or as a stand-
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New Products 
alone Java desktop application applet. 
The TeamCenter client costs $95 per 
user, while the TeamCenter server is 
priced separately and stares at $675 for a 
workgroup system. 

lnovie Software Inc. 
4112 Randolph St. 
San Diego, CA 92103 
http://www. inovie. com 
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SAS Releases 
Data Software 

Enterprise Miner from SAS Institute 
is a data mining package aimed at busi­
ness analysts and quantitative profes­
sionals. The software is said to offer a 
wide range of algorithms, including 
decision trees, clustering, neural net­
works, data-mining regression and 
associations. Enterprise Miner's Process 
Flow Diagram, a drag-and-drop GUI, 
can automate the entire data-mining 
process. The GUI provides a common 
ground for business analysts and quanti­
tative professionals who need to collabo­
rate on data-mining projects, SAS says. 

For sampling p urposes , Enterprise 
Miner works with the company's SAS/ 
Warehouse Administrator to extract data 
from data warehouses and other data 
stores. Enterprise Miner also features a 
menu of data-visualization utilities for 
exploring data. An analytical engine 
forms the backbone of the product's 
modeling capabilities. It can perform 
multiple routines such as neural net­
works and classification trees, SAS says. 

Enterprise Miner runs on Solaris, 
HP-UX, AIX and Windows NT. Pricing 
stares at $80,000. 

SAS Institute Inc. 
SAS Campus Drive 
Cary, NC 27513 
http://www.sas.com 
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Finisar Link Extender Out 
Finisar's FLX-2000 link extender can 

reportedly extend Fibre Channel, Giga­
bit Ethernet or Asynchronous Transfer 
Mode (ATM) links up to 120km. It uses 
an internal digital signal conditioner to 
reset the signal during long-haul connec­
tions in an effort to reduce jitter. Data 
integriry is preserved over long distances 
with a bit-error rate less than 10·

1
' . 

SunExpert Magazine ■ December 1998 

The FLX-2000 link extender is sim­
ple to install and features an LED to 
indicate the status of the system, the 
company says. In addition, the product 
offers link monitoring and diagnostics 
for quick fault detection and isolation. 
Integration with network management 
is provided via an RS-232 serial port 
attached to a local terminal or modem 
to allow remote access and a redundant 
power supply (optional) is said to 
increase reliabiliry. 

FLX-2000 is offered in four versions: 
Fibre Channel (1.062 Gb/s), Gigabit 
Ethernet (1.25 Gb/s) and ATM (155 or 
622 Mb/s) . Pricing stares at $7,500. 

Finisar Corp. 
27 4 Ferguson Drive 
Mountain View, CA 94043 
http://www.finisar.com 
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Stand-Alone Network 
Management Tool 

Computer Associates International 
has announced NetworkIT Pro Enter­
prise Edition, a centralized manage­
ment solution for distributed networks. 

Based on the company's Unicenter 
TNG technology, Computer Associates 
says NetworkIT is the industry's most 
comprehensive, stand-alone manage­
ment tool that enables IT professionals 
to manage service levels across local-area 
networks (LANs), wide-area network 
(WAN) backbones and Internet service 
provider (ISP)/carrier facilities, such as 
frame relay and Asynchronous Transfer 
Mode (ATM). 

NetworkIT Pro is said to provide 
crucial network management functions, 
including complete discovery, event 
correlation and performance monitor­
ing over TCP/IP and IPX networks . 
Network managers can also define 
automatic corrective actions to be trig­
gered by predefined events, Computer 
Associates says. 
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In addition to TCP/IP and IPX net­
work protocols, Netwo rkIT Pro sup­
ports System s N etwork Architecture 
(SNA) and DECnet. Complete remote 
monitoring (RMON) analysis and MIB 
II support is also offered , provid ing 
comprehensive performance moni toring 
and managem ent, the company says. 
Furthermore, Nerwork IT Pro provides 
real-time and historical reporting on 
nerwork management and continuously 
measures end-to-end user response times 
to keep track of current service levels. 

New Products 
Operating system agents for UNIX 

(i ncluding Solaris, AIX and HP-UX), 
NetWare and Windows NT, work with 
NetworkIT Pro to manage events and 
p e rfo rman ce th ro ugho u t t h e entire 
sys tems and netwo rk infrastructure. 
Pricing starts at $2,500. 

Computer Associates 
International Inc. 
One Computer Associates Plaza 
Islandia, NY 11788 
http://www.cai.com 
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Upgrades, Enhancements, Additions ... 
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■ Microsoft has updated Internet Explorer 
for UNIX, expanding platform support to 
include HP-UX, while also adding function­
ality to the Solaris version. Internet Explor­
er 4.01 for Solaris 2.5+ now features 
IMAP4 support for Outlook Express. Inter­
net Explorer for UNIX supports Dynamic 
HTML, HTML 4.0 , eXtensible Markup 
Language (XML), ECMA Script and 
Channel Definition Format (GDF). It can be 
downloaded for free from Microsoft's Web 
site. Microsoft Corp. , One Microsoft Way, 
Redmond , WA 98052 , http://www. 
microsott.com. Circle 109 

■ Lyris Technologies has added several 
features to the latest version of its flagship 
list server product, Lyris Email List Server 
3.0. Features include fail-safe unsubscrib­
ing, message scheduling , auditing capa­
bilities, tracking, anonymous discussions 
and document mail merging . Optional 
new components include object database 
connectivity (ODBC) , integration with 
Microsoft Corp. Internet Information Ser­
ver (IIS) security mechanisms and an 
automated billing system . Lyris comes 
with a Web interface and offers users the 
option to read, search and contribute to 
discussions via the Web or email. In addi­
tion, the list server will automatically take 
care of errors associated with invalid 
email addresses and archive list mes­
sages. Lyris Email List Server 3.0 is free 
for use with mailing lists comprising up to 
200 members. Lists with a maximum of 
500 members must pay a onetime fee of 
$495. Lyris Technologies Inc. , 17 4 Santa 
Clara Ave. , Oakland , CA 94610, http:// 
www.lyris.com. Circle 110 

■ Hitachi Data Systems' Freedom 5700E 
storage subsystem has received Foun­
dation-level certification from Tivoli 
Systems Inc. The certification means that 

Freedom 5700E can be integrated into a 
Tivoli environment without requ iring the 
customer to perform any additional inte­
gration. See the company's Web site for 
details. Hitachi Data Systems Corp., 750 
Central Expressway, Santa Clara , CA 
95050, http.//www.hds.com. Circle 111 

■ Global C Version 3.0 from Uniscape is a 
runtime library that reportedly enables 
software developers to create single­
source , multilingual and fully portable 
cross-platform applications. It provides 
Un icode support on multiple operating 
systems , including AIX , Solaris and 
Windows NT, without the need to port 
source code to each operating system 
separately. This latest version has a num­
ber of new features , such as character­
based string processing for setting input 
and output limits in characters rather than 
bytes, thread support and Unicode APls 
to read Unicode input and write Unicode 
output. Pricing for Global C 3.0 starts 
at $30,000. Uniscape Inc., 303 Twin 
Dolphin Drive, Ste. 510, Redwood Shores, 
CA 94065, http://www. uni-scape.com. 
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■ GraphOn has announced GO-Global 
Version 1.1, which allows users running 
Microsoft Corp. Windows on their desktop 
to have access to X Window System and 
UNIX-based applications . This latest 
release features expanded platform sup­
port and added functionality. The company 
says it has made enhancements to GO­
Global's ability to transfer files and cut and 
paste between Windows and X Window 
applications. In addition , GraphOn has 
added support for RS/6000 systems to its 
supported server platforms , which 
includes SunOS, Solaris , HP-UX, SCO 
OpenServer, Digital UNIX, Linux and IRIX. 
GO-Global is a native 32-bit, X11 R6-com-
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Mirror Image Backup 
For sites that want the extra security 

of having duplicate copies of their back­
up tapes, but can't afford the time to 
make them, Ultera Systems has announ­
ced a suite of plug-and-play mirroring 
contro llers, call ed the lm age r series . 
With Imager, data from a single drive 
can be backed u p on to two or more 
d rives or autoloaders at maximum re­
cording speed, the company says . 

The series comprises two models: 
Imager 1 and Imager 2. lmager 1 oper-

pliant, distributed X server built around a 
thin-client architecture and GraphOn's 
RapidX protocol-it does not require a PC 
to run an X server to access graphical 
UNIX and X Window applications. It costs 
$295 per seat. GraphOn Corp., 150 Harri­
son Ave ., Campbell , CA 95008, http:// 
www.graphon.com. Circle 113 

■ Box Hill , maker of the Fibre Box Fibre 
Channel RAID storage system, has added 
"SAN Spamming " to its product. SAN 
Spamming is said to be useful in environ­
ments that require fault tolerance for their 
data because it allows data to be distrib­
uted among multiple storage-area net­
works (SANs) . SAN Spamming can also 
increase bandwidth across multiple 
100-MB/s SANs by eliminating data trans­
fer bottlenecks and balancing load 
between SANs. Pricing for Box Hill's Fibre 
Box starts at $0.30/MB. Box Hill Systems 
Corp. , 161 Avenue of the Americas, New 
York, NY 10013, http://www.boxhill.com. 
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■ Iona Technologies has enhanced the 
platform support for OrbixTalk 1.2, a mes­
sag ing system that enables an application 
to send data to a group of objects. In addi­
tion to Solaris, HP-UX and Windows NT, 
Orb ixTalk is now available for AIX. The 
messaging system is based on IP Multi­
cast transport service that provides one­
to-many or many-to-many communication 
between a group of components and 
applications. Furthermore, it's a decoupled 
system, which allows receiving objects to 
be changed without altering the sending 
application. Iona says it offers low-latency 
delivery and greater throughput with a 
smaller footprint. Contact vendor for pric­
ing. Iona Technologies Inc., 60 Aberdeen 
Ave., Cambridge, MA 02138, http.I/WWW. 
iona.com. Circle 115 
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RECRUITMENT 

WHAT'S BREWING 
AT SUN? 

Hot opportunities in the Greater Metropolitan Washington, D.C. area. THE NETWORK IS THE COMPUTER~. - Solaris- Integration Engineers 

0 . 
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& Managers - Work with customers and strategic partners to implement Sun and support 3rd party hardware and software products 

within the customer's ADP infrastructure. All positions require hands-on experience with Sun hardware and Solaris-based software 

products. Most positions require at least 6 years of focused work within a Solaris environment implementing diverse Solaris-compatible 

JAVA 
technologies. Other desirable skills include: High Availability, ISP Implementation, Data Center Operations, Disaster Recovery, 

Storage Planning, and Networking. Candidates must be self-starters who are willing to travel. Please send your declaration of 

independence and cover letter, including Job Code ASE1298AB/CM, to: Sun Microsystems, Inc., Attn: Chris Mason, 

\ol\ol\ol .SUN.COM/ JO BS 

7900 Westpark Dr., Mclean, VA 22102. Fax: (703) 208-5733; email: staffing59@bruin.corp.sun.com (No attachments, please). Sun is proud ♦ Sun. 
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aces over a SCSI 1 or SCSI 2 hose chan­
nel with burst rates of up co 20 MB/s, 
while Imager 2 runs at up co 40 MB/s 
(UlcraSCSI) from the hose co the drive 
and supports robotic tape libraries. 

Ulcera says the Imager series can inte­
grate with any SCSI tape drive and any 
backup software. Management cakes 
place online via a Microsoft Corp. 
Windows-based GUI console. Pricing 
scares at $2,445. 

Ultera Systems Inc. 
26052 Merit Circle, Ste. 106 
Laguna Hills, CA 92653 
http://www.ultera.com 
Circle 116 

74 

New Products 
Tandberg Unveils 
Travan Tape Drives 

Tape drive manufacturer Tandberg 
Data has announced two additions to 
its produce line: NS20 Pro and SLR6. 
NS20 Pro, a low-cost tape drive aimed at 
small business server applications, offers 
storage capaci ties up to 20 GB (with 
hardware compression). le uses Tand­
berg's Travan cape cartridges, which are 
3.5-inch form-factor cartridges and fea­
ture read-while-write and Level 10 Reed 
Solomon ECC (stands for Error Correct­
ing Code) data recording formats co 
ensure data integrity. NS20 Pro has a 
200,000 pe r hour mean time before 
failure (MTBF) race and costs $530 for 
an internal drive version. 

The SLR6 tape drive, a storage prod­
uce for networks, workstations and 
midrange computing applications, can 
hold up co 24 GB of compressed data 
and features a 16-bic Fast Wide SCSI 2 
interface and transfer rates up co 8.6 GB 
per hour (2.4 M B/s in hardware data 
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compression mode). It ships with Tand­
berg's Tape Alert security feature, provid­
ing diagnostic messages and reco m ­
mended actions. It is priced starting at 
$1,023 for an internal drive, $1,221 for 
an internal version of che complete stor­
age management solution with Seagate 
Software's Single Server Suite software on 
CD-ROM, data cartridges and cables, 
and $1,353 for an external version. 

Tandberg Data Inc. 
2685-A Park Center Drive 
Simi Valley, CA 93065 
http://www.tandberg.com 
Circle 117 



The Server /Workstation Marketplace 
The high impact, cost-effective and powerful advertising section 

reaching over 100,000 technical product specifiers and buyers. 
To advertise call Carol Flanagan at (508) 839-4016 Email: caflanag@aol.com 

BACK UP 
INTO THE 
NEXT 
CENTURY 
Applied Digital Systems (ADS) has 
been providing computer solutions 
since 1984. And as a Sun Value 
Added Reseller, our Ultra™ 
based solutions give unmatched 
performance for all your 
computing needs. 

ADS offer Solaris™ based on-line catalog software, RAID disk arrays and tape 
library backup products. Our DLT and All tape libraries include software to 
automate backup for Sun and other UNIX platforms. 

Plus, our technicians are Sun Competency 2000™ trained to give you unparalleled 
technical support and service for maximum efficiency and reliability. 

Call ADS at 1-800-724-2692 for your Sun or data storage upgrade requirements. 

Ill APPLIED DIGITAL SYSTEMS INC. 
•)Sun 

microsystems -Sun.1he lunlogoond(om!)Elenc12000 
ore l!odemorks or reg~le!ed lrodemorks 
ofSunM1uosy1t1m1 ln1 

30 lifttridge ln. E. • Fairport, New Yark • 14450-1526 • 716-377-7000 
Rochester • Boston• 0.C •Houston • Chicago 

Web Site: www.adsys.com • GSA# GS35f-O l270 
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AUTHORIZED 
MICROELECTRONICS 

DISTRIBUTOR 

MICHAURA SYSTEMS CORPORATION 
... the upgrade specialists 

Buy . .. Sell . .. Trade 
Sun Microsystems 

and more ... 

Why take a chance losing a valuable 
customer with used product? 
No worrying about Warranties! 

Nu Horizons Electronics Corporation , 
an Authorized Distributor, is your 
source for new and original product 
offered by Sun Microsystems, micro­
electronics group. 
Motherboards, CPU's, Processor 
Modules, Graphics and Networking 
Cards, Solaris OS, JAVA OS, and 
Memory Modules ... Also Performance 
Technologies and Viking Memory. 

IU 
HOR DIIS 
NU HORIZONS ELECTRONICS CORP . 

Call 1-877-NUHO-SUN 
Open from 9:30AM to 8:00PM EST 

www.nuhorizons.com/sunsales 
EMAIL: sunsales@nuhorizons.com 
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Remanufactured Full Technical 

• Peripherals 
• Systems 
• Spares 

Sun Systems•·· . ._. Support 

Complete · • and _,,_.,. 
Network KlDJI~t.QJl 

• Lantronix 
• Best Power 
• Repairs/ Advance Replacements 

Contact us today! 
Tel: (781) 937-0010 
Fax: (781) 937-0808 • Peripherals 

Michaura Systems Corporation 
2 Henshaw Street 
Woburn, MA 0 1801 

email: sales@michaura.com 
URL: www.michaura.com 

All trademarks are the property of their respective owners. 
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Services Memory Upgrades 

J.-800-842-4781 

ifI1( )Morkstat!<"15 
5980 Golden Hills Drive, Minneapolis, MN 55416 
phone: (6:l.2).512-S'200 fax: (612) 512-1072 
email: sU11@workstatjons.mm www.wockstations.com 

Circle No. 320 
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The Server/Workstation Marketplace 

For more information: 1-888-n2-7259 
http://www. nsltd. com 

Rackmount or 
Deskside .... 

Features: 
> Up to 4 CPU Modules 
> Up to 2GB Memory 
> 6 PCI Slots 
> 6 bay hot swap drives 
> 108GB Internal storage 
> Internal RAID options 
> Rackmount or Deskslde 
> Dual Ultra-Wide SCSI 
> 10/1 00Mb/sec Ethernet 
> Genuine Sun Motherboard 

·• 

"1!J1(,S4SO 
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SOFTWARE LIST OURS 

WordPertect 7 .0 1st user 495 395 
Netscape SuiteSpot Pro 6995 6145 
VSl"FAX Gold Fax Software 2395 19ll5 
VSl"F AX Gold Windows Client 10-user 590 520 
FrameMaker 1-user(floating license) 2500 2295 
Adobe Acrobat 1-user 295 245 
lnformix On-Line Dynamic Server 1-usr(min. 10) 1500 call 
lnform1x On-Line WorkGroup Serv 1-usr(mtn. 5) 295 call 
lnform1x 4GL Development 1-user (min 3) 900 call 
Term Commun1cat,ons Software 695 595 
LP Plus Print Manager/Spooler 4-pnnter 695 575 
SoftWindows MS-Windows Emulator 549 475 
Spatch alphanumeric paging SW 4-user 49\l 425 
DoubleVis1on Remote Support S/W 795 665 
Untplex II+ (20-user) 5500 4695 
Disk _Pak Disk Optim1zer/Oefragger 1495 1230 
Cheyenne Arcservu/Open Backup S/W 1995 1395 
Legato Networker Backup S/W 2500 1950 
Hummingbird PC X-Server Win NT/95 545 395 
Hummingbird Maestro NFS Server- Win NT 195 169 

HARDWARE LIST OURS 

HP Laseqet 5Sinx 24ppm. 4MB. ENET 3449 2895 
Mannesman Tally MT-661 B00lpm Line Printer 799\l 6795 
HP 8GB External 4mm DA TT ape Drive 1370 1175 
HP 24GB External 4mm DAT Tape Drove 1819 1495 
HP 40GB External DL T Tape Dnve 5723 4925 
Exabyte Mammoth Ext.40GB DL T Tape Orv 5295 39ll5 
Tandberg 2.5GB 114" External SCSI Tape Orv 969 870 
Seagate Cheetah 9.1GB Ext. Ultra SCSI HD 1995 1375 
Plextor 20X External CD-ROM Drive 395 255 
Young Minds CD-Studio (ntwk CD-writer Sys .) 8339 Call 
Digi PortServer II16-porl Terminal Server 2395 1890 
Dig1 16 port Serial 1/0 card/concentrator 2395 1890 
Central Data SCSI Terminal Server- 16 ports 1295 1095 
Mult,tech 33.6 External FAXJDATA Modem 269 145 

Other Platforms: SCO. SUN X86, WIN NT, DEC. SGI, DG 

W·M,fttfri11tl EXPRESS! I'" 
Your dire c t s o urc e f o r UNIX, 
W in NT&. n etworking p r odu c ts 

4 5Wh,11Ht yRoad Su,te B6 Mahwah . NJ 0 74J 0 

100's of other UNIX products available! 

1-800-445-9292 Fast 
Sh,pp,ng1 http://www.osexpress .com De1Nery1 

/Or coll OfTd ask ffY Oif lree cotalog'/ 

Fax. 201-B47-8899 MCNISA/AMEXI 
E•mail: wiz@osexpress .com DISCVIC.0.0./Net. 
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PERIPHERAL SYSTEMS 
·suprn· SPARC™ VALUES! 

MEMORY 
64MB SS20------ $2E£l 
64MB Ultra l $275 
128MB Ultra 2 $495 
256tv1B Kit Ent. Server $1,095 

STORAGE 
2.1GB SGT 'cuda lnt/SCSl--$425 
4.3GB SGT 'cuda lnt/SCSl-- $650 
9.0GB SGT 'cuda Int/SCSI- $9E£l 
9.0GB SGT Cheetah Int/SCSI $1,295 

SPECIAL! 
23GB SGT Elite lnt/SCSl--$1 ,895 

WORKSTATIONS 
SS Ultra 1, 2--CALL FOR QUOTE! 

NOW! VISIT OUR WEBSITE! 
WWW.ATLANTICPS.COM 

703-471-0047 FAX 703-471-6621 
E-MAIL:atlanticps@mindspring .com 
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SYSTEMS & CPU's 
S20TX1 N-71 ·32·P46 .. . .................... $ 4,975.00 
S20TX1 N·50·32·P46 .. . ........... $ 3,475.00 
U1/170-64mb-2.1 GB·CD·FL .. . ............ $ 4,975.00 
U2/2300·512mb-8.4GB·CD·FL ................................ $18,700.00 
4/15CN-32·P43 .. . ............................ $ 775.00 
S5TX1 N· 170·32·P46 .. . .................. $ 2,675.00 
SM81 85mhz... . .... $ 2,300.00 
SM71 75mhz ..... ............. .......................................... $ 1,650.00 
HS151150mhz ................ ....... ............................... $ 2,100.00 
U2/167mhz... . .................... $ 975.00 
U2/200mhz... . ............ $ 1,450.00 
U2/300mhz... . .. $ 3,950.00 
S5/170 cpu/sys brd .... . ............................. $ 1,600.00 

MEMORY & DISKS 
1 GB SS20/S5/Ultra .. . .................. $ 175.00 
2GB SS20/S5/Ultra .. . ... $ 350.00 
23GB External. .. .. .... ............................................... $ 2,100.00 
X164PC 64mb SS20/Ultra .. . ............................... $ 350.00 
X132PC 32mb SS20/Ultra .. . ..................... $ 225.00 
X132MC 32mb SS5... ..S 175.00 

TX1/TX4 .. . 
GRAPHICS 

..... $ 375(775 
CG3/GX .... . . .............................................. $ 165/275 

ENTERPRISE 
EXOOO X2600A System board ............................... S 5,200.00 
EXOOO X2601A System board ... . ...................... $ 6,700.00 
EXOOO X2610A 1/0 board. .. . ....... S 4,750.00 
EXOOO X7022A 256mb .. . ... S 1,575.00 
EXOOO X7023A 1 GB mem ........................................ $ 4,950.00 

SPECIAL 9GBEXT 9GB external Seagate 

$ 675.00 
Large 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. 
Check our web page for weekly specials 
Email: sales@gshiis.com 

techinfo@gshiis 
www.gshiis.com 

• Call for full produc1 tine and availability. • Trades accepted, and purchase 
options available on all excess used equipment. 

IE [II ~ l111ru11ml 
lll!lil!la 

GSH Intelligent Integrated Systems, Inc. 
95 Fairmount Street Fitchburg, MA 01420 
Tel: (603) 529-7880 Fax: (603) 529-7884 
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JUST OFF LEASE 
SPARC 5/85 

$998. * 
System includes: 

• Spare 5/85 
0 1.05Gb HD 
• Keyboard Kit 

* Monitor sold separately 

•32MB Mem 
• TX1 Graph ics 

Limited supp ly 

CALL NOW! 

(800) 456-6233 
FAX (714) 632-9248 

dataleas@pacbell.net 
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The Server /Workstation Marketplace 

Comtek Computer Systems 
Specializing in : 

SUN 
SUN Microsystems & Peripherals 

In-house OEM Depot Repair 
Same Day Advance Exchanges 
Spare Parts & Systems Sales 

System Lease and Upgrade Programs 
Inventory Mgt Programs 

• Same day shipping 
• One year warranty 
• In house technical support 
• Authorized Software Support Provider Agent 
• On hand inventory 
• Customized supply solutions to meet your needs 
• We can handle all your SUN needs 

Comtek Computer Systems 
"The first choice in SUN Support " 

Give us a call so we can put our highly 

trained staff to work for you. 

1-800-823-4450 
www.Comtekcomsys.com 
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RECRUITMENT 
ADVERTISING 

Reach over 

100,000 
IT professionals with a recruitment 

ad in the UNIX/NT career 
opportunities section of SunExpert 
magazine. For special recruitment 

rates call: 
Carol Flanagan at 

1 ·508-839-4016 

Customer Blown Away 
By Low Prices 

Work Stations • Servers • Peripherals • Parts 
Sales • Rentals • Leases • Exchanges • Repairs 

Maintenance • 120 Day ~rranry 

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

w9'1 
2340 County Road J • White Bear Lake, MN SS I I 0 

6S 1/227-S683 • FAX: 65 l/223-5524 • seccomp @seccomp.com 

Circle No. 314 

ULTRAFAST SBus A/D 

10 MHz DATA ACQUISITION 
The ultimate 12-bit data acquisition board can 

acquire 8 Million AID samples while simultaneously 
outputting 8 Million D/A samples and TTL vectors, 
all without CPU intervention. 

Four analog inputs, twin 5 MHz 12-Bit AID 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. 
UL TRAVIEW CORPORATION email: ultraview@worldnet.att.net 
34 Canyon View, Orinda, CA 94563 www.ultraviewcorp.com 
Telephone: (925) 253-2960 Fax: (925) 253-4894 

Circle No. 375 
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Gulfc ast 
Workstation Corp. Get in Touch 

with Trident. 

78 

Enterprise Server 
!ig · lstsl 

§IJNMI 

NG 

{BDOJ SB7-7BBif! 
2210 Tall Pines Drive • Suite 220 • Largo, FL 33771 
Phone: (727) 587-7882 * Fax: (727) 587-797 4 

Circle No. 391 

UNTOUCHEDto 
TOUCHDOWN 

the extra po int! 

The time has come 
to invest! We have 

everything you 
need to succeed: 

workstations, server, 

PCs and peripherals. 

And only such well 

Because we are offering many high perfor­
mance systems at low prices. Best of all: all 
systems are as good as new and were rented 
out by Livingston on a turnaround basis for a 
maximum of 15 months. Totally refurbished and 
in excellent technical condition, they come with 
a 90-day guarantee. Ideal for businesses that 
want it all: an optimized budget, increased 
profitability and ultimate advantages. 

Visit our homepage and score in a big way ! 

Circle No. 392 

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 touc h:M 

TRIDENT SYSTEMS IN C. emai l : touch @tridsys .com 
TEL 703 .27 3. 1012 ur l :http ://www.tridsys .com/c pg 
FAX 703 .273 .3763 

Circle No. 378 

lar IIIN 
BEAR, Elektroson's premiere CD-Recordable 
software, enables Sys. Administrators to: 

• distribute data on cross platform media 
• archive data safely and inexpensively 
• cut patches and updates to CD 
• create custom audio and video CDs 

supports the most extensive 
number of optical file formats, including ISO 
9660 with Rockridge extensions. Elektroson 
products are compatible with the latest in CD-A 
technology from all major drive manufacturers. 
We support the latest versions of: 

Solaris and SUN OS 

software for over a decade. 

Circ le No. 421 
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Customer's Head Spins Over 
Great Deals 

Call today to buy, sell or trade SUN and Silicon Graphics 

equipment with Securiry1 Unbeatable value, unparalleled 

service -- no wonder so many heads are spinning! 

2340 County Road J • White Bear Lake, MN 55110 
651/227-5683 • FAX: 651/223-5524 • seccomp@seccomp.com 

Circle No. 401 

EXA-''Bitten''?? 
Extend your EXABYTE Warranty 

EXB-820x, 12 hr Repair (6 mo war) :$ 250 
"Hot Swap" Repair (6 mo Warr.): $ 300 

EXB-850x, 12 hr Repair (6 mo war) : $ 350 
"Hot Swap" Repair (6 mo Warr.): $ 400 

DLT-"Bitten"! ! 
DLT-2000, DLT 4000, DLT4700: Call 

SUN Microsystems W /S 
Buy, Sell, Spare Parts, Repairs 

West Coast Computer 

..... 

Exchange, Inc. 
11167-A Trade Center Drive 
Rancho Cordova, CA 95670 

Circle No. 442 

Call: 916-635-9340 or FAX: 916-635-9485 
Catalog at Web Site: www.wccx.com 

email: sales@ wccx.com 

Circle No. 428 
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Memory Upgrades 
Significant Savings • 100% Compatible 

• Lifetime Warranty 

Complete line of SUN, SGI, IBM 
and NT Memory Upgrades 

!GB Sun 450 oem pn: x-7005a 
!GB Sun Enterprise 3000-6000 oen pn: x-7023a 
512MB SCI Octane oem pn: hu-mem-512 
256MB SCI 02 oem pn: mem-256-O2 

Order on-line fast, easy, secure at www.mcac.com 
USA toll-free: 1-888-MCA-7898 

email: sales@mcac.com 

-
Circle No. 313 

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 

Circle No. 367 

~ 
CAPITAL 
FUNDING 

SUN MICROSYSTEMS 
WORKSTATIONS 

PRINTERS SERVERS MEMORY 
OPTIONS DISK TAPE 

800-883-9339 
BUY• SELL• RENT• LEASE • 

UPGRADE•EXCHANGE 

UNIVERSAL CAPITAL FUNDING 
15695 Medina Road, Plymouth, MN 55447 
VOICE (612) 551-9309 FAX (612) 551-9311 
EMAIL: univcap @winternet.com 

Circle No. 345 

HP IBM SUN SGI WANTED TO BUY 
BUY - SELL - RENT 

NEW AND USED MEMORY SUN 
Cash Paid Now For 

ULTRA 1 & 2 • Enterprise Servers 
Spare 5 • 10 • 20s 

Workstations Servers 

()iem:lt 5TATD t«:. 
A subsidiary of Applied Cellular Technology, Inc. 

International Memory Resellers 

Phone 215.598.9800 
Fax 215.598.9867 

2288 Second Street Pike, Suite 5B, Newtown, PA 18940 

Mainframes 

SUN Disk & Disk Arrays 
Memory & Enterprise options 

SAVE on OFF LEASE & REFURBISHED SYSTEMS 
Systems available for sale, lease or rent 

CALL NOW FOR QUOTE 

~ 
(800) 456-6233 

FAX (714) 632-9248 

Circle No. 362 Circle No. 453 

IIASR Solutions II 
Phone: 719-282-3522 Fax 719-282-3523 

UNIX computer systems 
sales and purchases 

BUY ► SELL ► TRADE ► SPA RES ► 
Sun Mi crosystems, Servers & Workstations 

Used & refurb ished parts and subsystems 
Systems custom configures. 

We offer consistently competitive prices and 
pay the highest dollar for used SUN equipment. 

Same day shipping services available. 

Visit us at: 
http://,1 ,1 ,1 .quikpage-com/a/asrsolutions 

ore-mail: 
asrsolutions@earthlink.net 

ASR Solutions 
8910 Chetwood Drive, Colorado Springs, CO 80920 USA 

Circle No. 333 

80 

LOWEST PRICES ON MEMORY 

DEC, HP, 
IBM, SGI .. SUN, ROSS 

SIMMS, DIMMS 

Clearpoint Enterprises, Inc. 
Save time, money dealing directly with Manufacturer 

25 Birch St. 

"If My Memory Serves Me Right 
... It Must Be Clearpoint" 

Milford, MA 01757 
(800) 253-2778 
(508) 473-6111 

Fax (508) 473-0112 
www.c learpoint.com 

Ema il: memory@clearpoint.com 

Circle No. 361 
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DYNIX PTX • 88 OPEN/DG AV110N • i-tP/UX 
ICL DRS/6000 •LINUX • MIPS 1 • MIPS 2 

MIPS/SGI • NoveM Un1x't-Jare • SCO • Solaris 11.86 

Solans/SUN OS • ULTR IX • Umvel • XENIX 

• 100% cross-compatible • 32-b~ CRC error checking 

• Built-in data encryption • Directory recursion 

• One step multiple file archiving • Reduce file size and data 
and compression (no $ tar) transmission costs by 90% 

'[),r,,w,n ,h,,,a,d 
· ITNOW! 

www . as i zip. com/ Sun 

Phone, (937) 8 4 7-2374 • Fax, (937) 847-2375 • E-mail, sales@asizip.com 

Circle No. 431 

A Monochrome Solution 
In Stock That Adapts 
to Your SUN System 

The MONORAY MR2000 SUN monochrome monitor is specially 
designed to work with the SUN MG1 monochrome frame buffer. 
The result is superior performance at all frequencies, not just 
optimized for one portion of the 
available range. 

Features: 
■ 20" Flat Profile High ■ 3 Year Warranty 

Resolution ■ Resolution Up to 2048 x 1536 
■ Multi-frequency Monochrome ■ ECL Interface 

MONOFlkY 
Distributed by: 

~ Richardson 
'\+t Electronics 

■ Analog Interface Available 

Rely on Richardson for 
superior performance, digital 
accuracy, and consistent 
quality at a competitive price. 

800-222-CRTS(2787) www.rell.com1crts dpg@rell.com 

Circle No. 363 

"When it comes to service, 
d'" scs doesn't monkey aroun . 

Customer Goes Ape Over 
Great Service 

Call today to buy, sell or trade SUN and Si licon Graphics 

equipment with Security. Unparalleled service, unbeatab le 

value - No wonder so many people are go ing ape. 

2340 County Road J • Whi te Bear Lake, MN 55 110 
65 1/227-5683 • FAX: 65 1/223-5524 • seccomp@seccomp.com 

Circle No. 438 

"~· E.L.I. SYSTEMS inc. 
~~~~ 

/):J ·' 139 Hampshire St., Cambridge, MA 02139 

Design Your Own System or Select a GRAPHICS CARO 

Purchase Parts Individually 501-1845 ZX F/B $595 
501-2253 TX4 F/B 595 
501-2325/2922 TXl F/B 225 

Start with a SUN BASE 501-1645 D/S ex F/B 150 
Ultra 1/140/170 $2 ,300/3,600 Remember MEMORY 
Ultra 2 5,900 Xl 64P 64 MB SP 20/1 0 $350 
Spare 20 600 Xl 64F 64 MB SPl 0 295 
Spare 10 450 Xl 32P 32 MB SP 20 175 
Spare 5 70/85 500/600 Xl 32M 32 MB SPS 175 
Spare 5 11 0/1 70 700/ 1,700 X116F16MBSP10 25 
4/ 75B Spare 2 150 501-1 739 4MB S2/1/ IPC 15 

Add a MONITOR 3'' -Sparc 5, 32 MB 110 

16" Sony color $250 3'' - Spare 1 0/20/ Ultra, 32 MB 120 

1 7" Sony color 675 3,d _ Spare 10/20/Ultra , 64MB 175 

19" Sony color 295 What cae_acit f_ DISK 
20" Sony co lor 695 Seagate 1 GB N/WC $175/225 

Choose a CPU 
Seagate 2 .1 GB N/WC 325/350 

200/300 Mhz, Ultra 2 $ l ,200/3,300 
Seagate 4 .2 GB N/WC 425/450 

501-2352/2562 SMS 1 250 
Seagate 9.0 GB N/WC 750 

501-2752/2769 SM61 350 SYSTEMS SPECIALS 
501-2925 SM71 950 S20TX-61 -64-P46 19"cm $1 ,950 
Ross 125 Mhz/51 2K new 1,500 Sl OGX-61-64-P46 19"cm 1,750 
Ross 1 50 Mhz/51 2 K new 2,000 SSFX1-70-64-P46 16"cm 1,565 
Ross 180 Mhz/512K new 2,100 All-UBA1-1A-128AB20"cm 5,400 
Ross 200 Mhz/Sl 2k new 2,200 A 14-UCBl -1A-128AC 20" cm 9,200 

PHONE 1-800/447-11.56 E-MAIL sunsales@eli.com 
FAX 617/3.54-1417 WEB http://www.eli.com 
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www.nordisk.com l I~· ~@~Jg)I]~~'" sales@nordisk.com 

s 
~e 

I 

NT 

I 

Sur 
-------, 

I 

m 
lllfl 7133 SSA Disk Subsptem 

The IBM logo Is a registered trademark and the IBM Partner emblem is a 
trademark of International Business Machines Corporar,on and are used 
together under license. IBM and the IBM 7133 SSA Disk Subsystem are 
reg1Stered trademarks of International Business Machines Corporation 

Offices: 
• Cleveland • Los Angeles 

• Orange Cow1ty • Portland 

• Scottsdale • Seattle 

www.nordisk.com 

NOW ONLINE 

SunExpert 
Magazine 
Archive 

Search back issues of SunExpert 
Magazine for key product reviews, 

crucial technical articles and 
unsurpassed columns. 

http://sun.expert.com 

Circle No. 340 

INNOVATIVE 
COMPUTER SOLUTIONS 

* BUY * SELL * RENT * LEASE * 
Sun Microsystems Workstations & Enterprise Servers 
• Refurbished UltraSPARC Desktop & Enterprise Servers 
• Ultra 1, Ultra 2, E450, & X000 Systems 
• NEW - Cycle Ultra 60 & Integrix US & U 10 AXI Solutions 

Custom Built Rackmount, Tower, & Deskside RAID Storage Arrays from 6GB 
to 600GB, Lynx NSS - Network Storage Servers, Multi-Disk Subsystems 
plus 4mm, 8mm, DL T, & AIT Tape Libraries 

No One Beats Our Prices! 
Sun hardware telephone support with Sun Cluster 

Certified H/W Technicians. Onsite Installation Available. 

Call lCS Sales 1-800-838-2850 Send Email sales @icomsol.com 

Circle No_ 331 

ENHANCE 3000 
Memory manufacturer for Unix/NT servers and workstations 

DEC HP IBM INTEL SGI SUN 
ENHANCE 3000, INC. 

18730 Oxnard Street, Tarzana, CA 91356, USA Phone: 818-343-3066 Fax: 818-343-1436 http:/ /www.enhance3000.com 

Circle No. 316 
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Discover Solar Systems 
with hundreds of Suns. 

r vtsu~lh h t eug t® 
( 

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

Diagramming F l owcharting 

flowcharts 

• Workstations & 
Servers 

• Upgrades & Parts 

• Storage Options 

• Rental & Leasing 
Available 

• Cycle 5 Master 
Reseller 

Features: 
cross-platform (UNIX & Windows) 

F rameMaker MIF export 

rubberbanding connections 

advanced flowcharting features 

drag-and-drop shapes 

hierarchical documents 

"smart pasting" 

100 levels of undo 

Used worldwide by: 
Lucent, Ericsson, Hewlett-Packard, 

Motorola. Siemens, NorteLand more 

software design 

technical graphics 

network diagrams 

web imagemaps 

org charts 

SOIAR 
SYSHMS 

• SunSojr Authorized 
Reseller 

To buy or sell , 

1-800-253-5784 
~ 

Outside U.S. call 1-425-222-7588 Fax 425-222-7388 lmrnatinnal 

Ext. 220 

http://www.solarsys.com ll1ililml 
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RENT to OWN 

Visual 
Solutions 

www.confluent.com 
free download I use code A E1 3 

1-800-780-2838 

Circ le No. 44 7 

Sun & HP SUN ® 
ULTRA® 2 - Server 

A 14-UCB2·9S-512CD 
Server with dual 200MHz 

BUY SELL TRADE 
512MB memory • 4Gb HD• 12xCD 

$595/mo* Workstations and Servers 

J 

*Lease for 24 mo. then it's yours for $1 .00 -
or - purchase for $11 ,998. Boards Monitors Disks Tapes Mass Storage Solutions 
Just off tease lrom a major linance co . Subject to supply 
on hand. Lease subject to credit approval. 

~ 
(800) 456-6233 

FAX (714) 632-9248 
dataleas@pacbell .net 
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WTE/WORLDWIDE 
TECHNOLOGY EXCHANGE 

■ Sun Microsystems 
■ HP ■ Silicon Graphics 
• Workstations/Servers/Peripherals 

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

Tel. 404-378-0990 Fax: 404-378-0939 
888-983-7866 

Email: sales@worldtx.com www.worldtx.com 

Circle No. 370 

♦ Same Day Shipping ♦ Competitive Pricing 
♦ Custom Configurations Available 

DEPOT REPAIR CENTER 
♦ 30% To 50% Cost Savings ♦ One Year Warranty 

♦ Overnight "Swap" Service 

AC 
ACC, Inc. 

AdvanTec Computer Company 
4125 Business Center Drive Fremont, CA 94538 

Phone: (510) 440-9700 Fax: (510) 440-9709 
E-mail: sales@advanteco.com 

http://www.advanteco.com 

Circle No. 439 
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Workstation & Server: Solaris™ NT/Win95 
Rackmount/Desktop/Mid & Full Tower 

• U-AXmp 1-4way Server 
• UAXl-300MHz, 333MHz 
• UltraStation 2/360 
• UltraStation 60/360 Dual UWSCSI, PCI 
• lntel®Xeon™ Multiprocessor 
• Upgrades: 

SS5, SS20 to ULTRA™ lll-300MHz, 333MHz 
• Cisco®, Bay Networks®, 3Com® 
• SBUS, 
• Memory, CPU, Monitor 
• Storage, RAID, DL T, ZIP Drive, CD-ROM 

International Systems Group 
Toll Free 1-888-222-5255 or 510-661-2388 
Fax: 510-661-2385 http://www.go-isg.com 
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EPSON POWER LITE 7000 /7300( 
Multimedia Projectors 

• Up to 1200 ANSI Lumens 
• Weighs just 13.8 pounds 
• Workstation Compatible 
• Supports 1280 x 1024 Resolution 

Call League Technologies Today -
(703) 406-2497 

email: bdbhc@erols.com 
Rentals available! 

Authorized Reseller EPSON® 
Circle No. 369 

BRAND N EW 
Sun Original 
20" Monitor 

PIN 365-1335 
Sony GDM20E20 

Quantity 700 

at $9OO.00 EACH 

Call 978-262-0099 
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Sun, Hewlett-Packard, & Digital, Alpha, Unix/NT hardware solutions provider 

GSH Intelligent Integrated Systems, Inc. 
• Workstations and Servers. Find out why so many 
• CPU, Memory and Disk Upgrades. fortune 500 
• Spare parts with same day shipping available. companies, and many 
• Raid storage array solutions including networked government agencies choose GSH as their 

attached devices. vendor of choice for 
• 3rd party memory up to 80% off original manufacturers list. their IT solutions. 

Lifetime warranty - Sun Microsystems recommended vendor. . .. 
• Network Peripherals and CISCO networking products email : sales@gshiis,com 

· www.gsh11s.com 
• Custom OEM engineered solutions utilizing Ultrasparc. 

technology.Specializing in low profile and rack mount options. 
• Full line of 3rd party, cost-effective solutions. 
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RS/6000 Systems Products 

Circle No. 352 

RS/6000 
NEW • REFURBISHED 
BUY • SELL • LEASE 
SYSTEMS • PARTS 

PERIPHERALS 

- CIC] 
Worldwide Trade Corporation 

5253 Edina Industrial Blvd. 
Edina, MN 55439 

Call (612) 831-8094 
Fax (612) 831-7018 

Circle No. 388 

BUY - SELL - RENT 

SUN MICROSYSTEMS 
IBM RS/6000 

• SYSTEMS • PERIPHERALS 

• DISK UPGRADES • PARTS 

• MEMORY UPGRADES • PROCESSOR UPGR. 

800-327-0730 
Keith DiCarlo Ext. 459 

Fax: 949-474-9250 
sunecs@aol.com 
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RS/6000 Systems Products 

More? 

SAVE OVER GOING DIRECT TO IBM 

FULL LINE SUPPLIER / ALL SYSTEMS IN STOCK 

' t National Data 
EMAIL: RS6000@natdata.com 
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MEMORY UPGRADE SOLUTIONS 
FOR YOUR 

SERVERS & WORKSTATIONS 

COMPAQ 
PROUANT SERVERS 

& 
PROFESSIONAL 
WORKSTATIONS 

POWER EDGE 6300 SERIES 

Tel: (949) 454-9888 
Fax: (949) 454-9499 

Sun 
ENTERPRISE 

3000-6000 
64MB, 256MB, 1GB KIT 

ULTRA 
1, 30, 60 

128MB, 256MB KIT 

Gateway·· 
E3200 

email: corporate@kingmax.com 

SiliconGraphics 
OCTANE 

64MB, 128MB, 256MB 
512MB KIT 

02 
64MB, 128MB, 256MB KIT 

--------- - - --- - -- - ---- - - ------·---- ·-
NETFINITY 

INTELUSTATION 
RS/6000 

PiJ ~!~;.;J;r 
3000, 9000 

Klt-lGMAX -~..,.__,......._..,.,_..., ...... -.-..,e ....... --.. 
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call for free CATALOG 

G 

RENT 
THIS 
SPACE 

Call Carol Flanagan 

(508) 839-4016 
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CONTACT 

The ultimate in 
Windows to UNIX connectivity 

FacetWin makes Windows"95/NT' to UNIX Just ask for a FREE EVALUATION copy of 
integration easy and affordable. FacetWin , or check out our web site at 
• File & Print Services www.facetcorp.com. 

No need for NFS or ftp ... files and . 
printers on UNIX systems simply appear Connecting 

Tim Balko or Jeff Karschnik 
800.3Z8.77Z3 

as local resources to your PC, @ Windows to UNIX .. , 
and are ready to useI . 

1 • Terminal Emulation 0 the Windows Way. 
World class terminal emulation B 
from the terminal experts that brought you ~ 
FacetTerm•. Set _up a _UNIX application Facet Col'.p 

OR E-MAIL 

tbalko@expresspoint.com 
jeffk@expresspoint.com 

with a Windows icon In one minute! -
• Graphical Administration 

Graphical properties administration from 
Windows with context sensitive help. 

• Plus, check out these cool features: 
• PC Backup/Restore 

THE UNIFIED EXPERTISE OF • Modem Server 
• Remote Computing Support 

tel: 800/235-9901 • 972/985-9901 
fax: 972/612-2035 

info@facetcorp.com 
www.facetcorp.com 

Amcom Corporation • Della Paris. Inc. • Northstar • Email Server 

Circle No. 372 

Facet Win is a registered trademark of FacetCorp. Other 
names are properties of their respective holders. 
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LIST RENTAL 
Are you looking for these people? 

WWW Site Construction/Maintenance Manager 
WWW Site Systems Administrator 
WWW Site Content Developer 
WWW Site Software Developer 
Chief Networking Manager 
Networking Specialist 

Search no more. You'll find the above 
and many more Web site management 
selections in WebServer Magazine 's 
subscriber file. 
Contact WebServers's highly qualified 
subscribers in your next direct mail or 
telecommunications campaign . For 
details call: 
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Statlistics Inc. 
Stacie Nestor 

(203) 778-8700 

RONtS TO SLNEXPERT 
All\iERTISERS 01: THE 
i"otlJ)\llNG ISSLES 
JANUARY 1999 ISSUE 

hn:R\l~T \lORl,n t:t\.\lH 
Toronto, Canada 

MARCH 1999 ISSUE 

l\'l'ER\l:l (o.,nll:R(l EXPO 
Boston, MA 

OnmEX E\'llRPRISE E\S'I' 
New York, NY 
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SAVE$$$ 
Refurbished Sun Systems 

& Peripherals 
D Ultra & Enterprise Systems 
D System Boards 
0 Drives O Memory 
Fully Tested Inventory with 

same Day Shipping. 
Visit our Website @ 

WWW COAS'IALCP.COM 

A Coastal Computer 
Products Inc. 

' 307 Essex Avenue 
Gloucester, MA 01930 

Tel. 978-282-4488 • Fax: 978-282-4499 
Email: wfbaker@tiac.net 
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Network Technologies Inc 
1275 Danner Dr • Aurora, OH 44202 • 330-562-7070 • 800-742-8324 • FAX: 330-562-1999 
www.nti1.com • E-Mail : sales @nti1.com 

Circle No. 366 

At IT/, We Know Tbal Yo11r 
Repllllll/011 Is Pepe11dl11g 
IJ11 IJ11r Perfom,ance. 
As a network professional. you need 
to be certain you can rely on your 
switching peripherals to do what the 
manufacturer says they can. Not some 
of the time, but all the time, every time. 

At Network Technologies. we deliver 
performance. not excuses. Whether 
you need to streamline your server 
center operation, combine Windows 
NT and UNIX systems in an enterprise 
environment or just eliminate the 
confusion and expense of redundant 
keyboards and mice, NTl's Multi-User, 
Multi-Platform KVM Switches will 
provide you with the reliable and 
compatible switching solutions 
you need. 

W hether you rely on our switches 
for critical medical, defense. banking 
or corporate applications. you can 
be certain that at NTI we stand by 
our promises. 

B ecause it's not just your reputation 
that is on the line . 

• • • 

............. ~ ---=----Are your high quality 
workstation cables costing vou 

as much as vour peripherals? 
We offer a lull line ol high quality workstation cables manufactured to meet or 
exceed OEM specifications. 
■ Video cables - All our 13W3 cables are built with four (4) 75 ohm impedance matched coaxial 
and four (4) discreet wire pairs, Foil and braid shields, metal cans with 360° soldering and Ferrite 
beads with contact directly to the shield for maximum effectiveness in reducing EMI/RFI 

■ SCSI Cables - Built to the ANSI specifications with typical impedance on our bulk SCSI cable of 
132 ohms. These assemblies have foil and braid shielding and Ferrite beads for maximum 
effectiveness in reducing EMI/RFI. 

■ Serial and Parallel Cables ■ Netwol1dng Cables ■ Fiber ■ CUstom Cables 

Industry 
Price 

Our 
Price 

Anention Resellers and System Integrators!! 

13W3 Male/Male Video Cable - 15 Feet .............. $180-$125 .......... $90 

We offer a complete Reseller Program designed to assist you with all of 
your cabling needs. 

• One stop shopping for your cabling needs • Same day shipping SCSI Ill to SCSI II with Ferrites - 6 Feet.. ............... $125-$95 .. .. .. .. .. $68 
SCSI Ill to SCSI I with Ferrites - 6 Feet .................. $165-$95 .... .. .. .. $68 
SCSI II to SCSI II with Ferrites - 12 Feet .............. $165-$110 ......... . $79 
Serial Port Splitter Cable - 2 Feet ............................ $50-$32 ........ .. $23 

For Ordering Information Call Toll Free 
1-888-6CABLE6 or Fax 1-888-9CABLE1 
1195 Airport Road, Unit 1, Lakewood, NJ 08701 
Phone: 732-942-0086 • Fax: 732-942-0438 
www.e-cables.com • email: sales@e-cables.com 

• Over 400 cables and lengths in stock • Free Technical Support 
• Highest Quality design and manufacturing • Lifetime Warranty 

We will help you turn your cable department into a profit center!! 

&HHffiifM Northeast Distributor: 
1120 Ave. of The Americas, 4th Floor • New York, NY 10036 
Toll Free: 800-485-8777 
Tel : 212-626-6785 • Fax: 212-626-6795 
www.c-cables.com • e-mail: sales@c-cables.com 
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CAROL A. FLANAGAN 
80 Worcester Street, Suite 9 
North Grafton, MA 01536 
Phone: (508) 839-4016 
Fax (508) 839-4226 
email: caflanag@aol.com 

New York/Mid-Atlantic/ 
Southeast 

JOANNA PARKER 
18 Stephanie Drive, Suite 3 
Stirling, NJ 07980 
Phone: {908) 542-0789 
Fax: (908) 542-0782 
email: joanna@cpg.com 

Mid-West/Southwest/ 
Central Canada 

LINDA LIEBi CH 
9600 Great Hills Trail, Suite 150 W 
Austin, TX 78759 
Phone: (512) 502-3035 
Fax: {5 12) 502-9988 
email: lindal@concentric.net 

Southern California/Arizona/ 
Nevada/Hawaii/Utah 

TARA DUDAS 
30 Paseo Alba 
San Clemence, CA 92672 
Phone: (949) 361-4908 
Fax: (949) 36 1-1564 
email: tara@cpg.com 

Northern California/Oregon/ 
Washington/Western Canada 

VICKIE MIYAOKA 
1935 Mayfield Avenue 
San Jose, CA 95130 
Phone: {408) 374-9925 
Fax: (408) 374-9926 
email: vmiyaoka@cpg.com 
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Event: Dec. 7-10, 1998 • Expo: Dec. 8-10, 1998 • Jacob K. Javits Convention Center • New York, NY 

The Java5M Business ExposM and COMDEX/Enterprise™ events 
have come together to create a Conference and Exposition that 
offers information, education and demonstrations of real-world 
integrated solutions. This is an all-inclusive industry event where 
you will gain vital insight on application development, servers, 
databases, network infrastructure, systems management tools and 
more. See the full spectrum of technology solutions available, 
and learn to use them to your full competitive advantage. 

THE ENTERPRISE 

Register today to attend in-depth Conference Sessions, Seminars 
and Tutorials showing you true business solutions. And don't miss 
the Exposition offering an interactive tour of the products and 
technologies available to build, manage and support your business 
applications. Whether you are looking to identify solutions to 
specific business problems, manage the implementation of 
enterprise solutions or actually create the solutions themselves, 
make plans now to attend. 

SOLUTIONS EVENT 

~ Java· 
Enterprise I I. Business 

~ 

JAVA Expo· HJCEBADX 

To register or for more Information: www.eventinfo.zdevents.com I 888-528- 2397 (lnt'I: +1 - 781 - 433-1665) 



To get optimum speed, you could either catapult your body down a five mile track of ice 
or buy an Ultra SCSI or Fibre Channel Open Network Storage (ONS™) solution from 
Box Hill. Both will give you a rush of speed but you can only do one without wearing 
long underwear. For complete specifications, visit Box Hill at Comdex/Enterprise in NYC, 
December 8-10, Jacob Javits Convention Center, Booth 1309 or www.boxhill.com. 

BOX HILL IS A LEADING INDEPENDENT PROVIDER OF STORAGE AND SAN SOLUTIONS. 

BoxHill 


	image2022-08-03-154612.pdf
	image2022-08-03-154740.pdf
	image2022-08-03-154858.pdf



