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The SystemConsoleSwitch gives you access to and control of 
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 
is not limited to the server room - use the SystemConsoleSwitch's 

modem dial-up or telnet to your servers for off-site access. 

More than consolidation, the SystemConsoleSwitch 
provides you with a contingency that keeps you in 
control of your systems when devices crash. 
Alternative access to your servers via the console port 
ensures that you will always have a contingency for 
control. And while alternative access is a great tool, 
it would be incomplete without our audit trail, 32k 
for each port, telling you why your devices crashed. 

SystemConsoleSwitch is a SPARC Verified solution. 
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EDITORIAL 
dpryor@cpg.com 

We're Not 
in Kansas 
Anymore 
"Yes, in the best of all possible worlds, 

employees would all use identical 
hardware running a single operating 

system-with the latest service pack applied, of course-and run the same devel
opment and/or office suites. Any upgrades would be deployed simultaneously 
worldwide. Our ideal organization would run standardized server hardware, a 
single version of a single vendor's database, have a single enterprise-wide data 
warehouse and so on. There would be no such thing as 'legacy' hardware or 
software, " says David Clements, a programmer/analyst for the Sheet Products 
Division of U.S. Steel in Fairfield, AL. And click the heels of your ruby slip
pers three rimes and you're home again in the bosom of your loving family. 

Everyday IT environments are just a bit more helter-skelter and the swirl
ing winds of change are still blowing. Although distributed computing is old 
hat if you trace it back to terminals and timesharing, today's architectures are 
a veritable web of operating systems, repositories, operational databases, legacy 
data, data warehouses, distributed objects, intelligent agents, middleware and 
e-commerce. And chat's not to speak of the networks that weave it all together: 
local-area networks, wide-area networks, virtual private networks, storage-area 
networks and the biggest network of all , the Internet. Thar's the subject matter 
of Karen Watterson's cover story, "Circulating in Distributed Computing En
vironments," page 50. 

According to Karen, "Depending on your perspective, distributed comput
ing is getting both easier and harder, but one thing's for sure, it's here to stay 
and it's probably going to cost you." For more discussion of just how, cake a 
look at her article. 

If you're wondering why we chose the word circulating for the head, you can 
examine the cover illustration. Ir suggests that components, objects and middle
ware may be the lifeblood of healthy systems of the future. As usual, let us 
know what you think. Meanwhile, keep in mind: There's no place like / home. 
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Workstation Prices Tumble 

A s PC prices continue to fall, so 
do chose of Sun Microsystems 
Inc.'s Ultra 5 and 10 worksta

tions, positioned as UNIX alternatives 
to Microsoft Corp. Windows NT work
stations. Another round of price cuts 
and performance upgrades to Sun's low
end machines puts chem within spitting 
distance of competing Intel Corp.
based options. 

Sun's biggest price cue occurred on 
the Ultra 10 "Hoc Box" model, which 
dropped from $9,995 to $7,995. The 
"Hot Box" model-now called 
the Ultra 10 Model 360-also 
received a number of perfor
mance upgrades, including a 
360-MHz UltraSPARC-Ili 
processor, a doubling of RAM 
to 256 MB, an increase in 
storage capacity from 4.3 GB 
to 9 GB and a boost in hard 
drive speed to 7,200 RPM, as 
well as the addition of 24-bic 
graphics on the motherboard. 

duced a year ago, were originally priced 
at $2,995 and $6,395 for an entry-level 
Ultra 5 and Ultra 10, respectively. 

"They've taken a very popular plat
form and upgraded it to the most 
recent processor technology and 24-bit 
graphics. It's right in-line with what 
they needed co do," says Dan Dolan, 
analyse with Dataquest Inc., a market 
research firm based in San Jose, CA. 
Dolan says Sun's share of the UNIX 
workstation market grew from 46.5% 
in second-q uarcer 1997 co 5 5 .1 % in 

The basic Ultra 10 model, 
formerly a 300-MHz machine 
with 0.5-MB cache, 128-MB 
RAM and 4.3-GB, 4,500-
RPM hard drive, is now called 
the Ultra 10 Model 333. 
Model 333 comes with a 
333-MHz chip, 2-MB cache, 
128-MB RAM, 24-bic graph-

Sun announces another 
round of price cuts and 
performance upgrades for its 
/ow-end machines, including 
the Ultra 10 (above). 

ics and a 9-GB, 7,200-RPM hard drive. 
le costs $4,295 . 

Sun also announced a new version 
of the Ultra 5-Model 333-wich a 
333-MHz UltraSPARC-Ili chip, 2 MB 
of cache, 128 MB of RAM, 24-bit 
graphics and 9-GB hard drive for 
$3 ,695 . The entry-level Ultra 5 with 
a 270-MHz chip , 0.25-MB cache, 
64-MB RAM and 4.3-GB hard drive 
will still cost $2,495 , but will now 
come with 24-bic onboard graphics and 
a 5,400-RPM hard drive. 

The Ultra 5 and Ultra 10, first intro-

6 

second-quarter 1998 (the Ultra 5 and 
10 workstations accounted for 55% of 
Sun's workstation shipments during 
chat quarter). " [Those workstations) 
have been going gangbusters since their 
introduction," says Dolan, who says the 
new price cuts will help Sun maintain 
its market share by giving existing cus
tomers a good reason not to migrate to 
Intel-based products._ 

The upgrading of the basic graphics 
capabilities from 8- to 24-bic graphics 
on the motherboard should also help 
make the Ultra 5 and 10 more competi-
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cive with Imel produces, according to 
Peter ffoulkes, principal analyst at Data
quest. The addition of 24-bit graphics 
is a fairly minor improvement, says 
ffoulkes, but one which most PC users 
already enjoy. "It's pretty standard on a 
PC these days to have 16-bic or better 
graphics," ffoulkes says. 

Improvements in chip performance, 
now and in the future, will also be a key 
competitive advantage. According to 

Sun's recencly released UlcraSPARC chip 
road map (see "The Future of Ulcra
SPARC," SunExpert, November 1998, 
Page 10), 400- and 440-MHz Ulcra
SPARC-Ili processors should be hitting 

the market so metime first
quarcer 1999, with 600-MHz 
UlcraSPARC-Illi processors 
not far behind. "As we head 
into the next generation of 
UlcraSPARC processors- the 
UlcraSPARC-III-we'll see 
them move ahead of Intel pro
cessors again," ffoulkes says. 

As pare of the Ultra 5 and 
10 announcements, Sun also 
unveiled lower price tags on its 
monitors: the 17-inch monitor 
dropped from $710 to $480, 
the 19-inch m onitor fell 
from $ 1,100 to $790 and the 
21-inch monitor was reduced 
from $1,650 to $1,500. 

The price tags on Sun's 
optional graphics accelerator 
boards also fell. The entry

level Creator3D was redu ced by 
13% to $1,195, while the Elice3D m3 
graphics accelerator was discounted 
by 25% co $3,395 and che high-end 
Elice3D m6 by 31 % co $4,995 . 

"We've been seeing a lot of cus
tomers move toward 3D solutions," 
says Bob Mitton, product line manager 
for workstation products at Sun. "We're 
offering these huge price reductions on 
the 3D options co allow chem ro use 
3D graphics in places where it didn't 
used to be affordable." 

T h e price reduction in graphics 
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News 
boards, as well as improved perfor
mance, gives customers more flexibility 
in configuring cheir syscems wichouc 
hiking up che price , says ffoulkes. 
"They're caking into account che face 
char some people don'c require whiz
bang graphics bur do need a really fasc 
syscem, while ochers wane high-end 
graphics on a relacively low-cosc sys
cem. Sun has basically made ics produce 
suice more flexible and, cherefore, able 
to march a wider variecy of individual 
user's needs. " 

processor. A 400-MHz Enterprise 450 
server wich 128 MB of RAM, 4.2 GB 
of disk scorage and Solaris 7 sells for 
$21,400.--dh 

scandard, offered by mulciple vendors," 
says Mal Raddalgoda, senior cechnology 
analyse wich QNX Software Syscems 
Led., Kanaca, Oncario, a real-rime oper
acing syscem (RTOS) vendor. 

Sun, HP Wrangle 
for Control of Java 

In conjunccion wich che Ultra 5 and 
10 announcemencs, Sun's Encerprise 
450 workgroup server received a speed 
boosc. The Enterprise 450 is now avail
able wich a 400-MHz UlcraSPARC-II 

Sun Microsyscems Inc., Palo Alto , 
CA, may claim che moral high ground 
over alleged monopolise Microsoft 
Corp., bur some vendors in che embed
ded syscems marker say char when ic 
comes co Java, Sun is no bener chan 
Microsofc. 

"A loc of people in chis induscry 
believe char Java should be a single 

In face ac November's Embedded 
Syscems Conference in San Jose, CA, a 
group of Java scandardizacion advocaces, 
led by Hewlen-Packard Co., Palo Alto, 
CA, reporcedly chreacened to bring che 
work chey were doing o n Java Real
Time Excensions under che Nacional 
Inscicuce of Scandards and Technology 
(NIST) up for scandardizarion by a 
major scandards body, wichour Sun's 
approval. Sun, chough, apparendy goc 
wind of che group's plans and quickly 
announced EmbeddedJava 1.0, caking 

8 

Syntax Slams Project Cascade 

Last September, Sun Microsystems Inc., Palo Alto, CA, 
announced plans for a product that promised to help 
keep the number of Windows NT servers from mush

rooming out of control. Project Cascade, Sun explained, 
would enable administrators to move NT administrative func
tions such as file and print serving off NT servers scattered 
around the organization and on to fewer, more reliable 
Solaris servers. 

Some analysts and resellers are enthusiastic about Project 
Cascade, but according to Roger Franklin, president of Syntax 
Inc., Federal Way, WA, maker of TotalNET Advanced Server 
(TAS), Cascade is a misguided product that will prove both 
bad for the company and bad for the customer. 

Cascade, Franklin says , is based on AT & T Corp. 's Ad
vanced Server for UNIX, or AS/U , a product which AT&T 
wrote with NT source code licensed from Microsoft Corp. , 
Redmond , WA. As such, AS/U duplicates a Windows NT 
Primary Domain Controller (PDC) , which lets Windows clients 
log in and authenticate directly through the AS/U server. But a 
recent lawsuit brought by AT&T against Microsoft calls into 
question whether AT&T will secure the right to license future 
versions of NT source code , notably Windows NT 5.0. 
Cascade could therefore , by Franklin 's account, be a real 
dead-end for customers. 

On the other hand, Syntax's latest release of TAS, Version 
5.4, announced in November, implements a reverse-engi
neered version of a Windows NT PDC, the Syntax Primary 
Domain Controller. TAS is insulated from future Windows NT 
version changes because it does not rely heavily on licensed 
source. Syntax is reportedly the first company to reverse engi
neer and market a Windows NT PDC. 

AS/U is poorly thought out from an architectural stand
point as well , says Franklin. For one, it is limited in platform 
support; it can only support Windows clients. TAS, in con-

trast, runs on Solaris, HP-UX, AIX and IRIX, and can integrate 
Windows, Macintosh and Novell NetWare clients . Also, 
Franklin finds fault with AS/U's practice of segmenting a sec
tion of disk as an NT file system, instead of storing NT data on 
a common file system that can be accessed and integrated by 
other platforms, as TAS does. 

"It's true that technology comes and goes, but data accu
mulates and becomes more valuable," says Franklin. "It 
stands to reason that data should be available, secure and 
shareable regardless of the platform." This argument takes 
on a strategic dimension as well. "If Solaris is really to be the 
most strategic operating system, then why would Sun want 
to give up the data management function to Microsoft?" 
Franklin says. 

But AS/U's kiss of death is its reputation for scaling poorly 
and being buggy-a situation that won 't change if AT&T stops 
receiving source code updates. "My condolences to anyone 
who's planning on using AS/U ," says Jerry Knowles, systems 
project leader for the Jacksonville Electric Authority (JEA) , 
Jacksonville, FL. "AS/U is just not ready for big systems. " In 
particular, Knowles, who was using an AS/U implementation 
from Hewlett-Packard Co. , Palo Alto , CA, complains of the 
way AS/U handles access control lists (ACLs) and its inade
quate maintenance tools. 

Cascade may be bad for consumers but it's clearly bad for 
TAS, which is Syntax's only product offering, and has received 
considerable sales volume through the Sun channel. TAS will 
continue to ship with new Sun servers, but will understandably 
receive less attention from Sun sales people as they try to pro
mote their own product. That said, TAS has been around since 
1985 and has withstood other UNIX vendors licensing AS/U, 
notably HP, Digital Equipment Corp., Maynard, MA, and The 
Santa Cruz Operation, Santa Cruz, CA. So for JEA's Knowles, 
it's not TAS that he worries about, it's the Cascade users.-ab 
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the wind out of the group's sails, an 
informed industry insider reported. 

As it stands, HP did announce Ver
sion 2.0 of ChaiVM, a reverse-engi
neered implementation of the Java 
Virtual Machine QVM), which is tar
geted at memory-constrained embedded 
devices running RTOSs, and Chai
Server, which sits on top of ChaiVM 
and lets devices make use of URLs and 
HTTP to identify and access devices 
and applications. 

HP also announced the Chai Devel
oper Kit for building so-called 
"Chailets," which is free to developers 
through February 2 from HP's Chai 
Web site (http: //www. c hai.hp. 

com); a Chai Certification Program 
for vendors, which has already certified 
Japanese firm Aplix Corp. and The 
Open Group Research Institute, Cam
bridge, MA; and a Chai licensing 

There's 

News 
embedded software operation. "At the 
time, the answer to both of those ques
tions was no," Ryono adds. "If Sun were 
to become more reasonable, we would 
still want to write our own version of 
the virtual machine bur we would be 
able to use the 'Java' brand." 

Sun, however, is in no mood to 

relinquish control of either the Java 
standardization process or, for that 
matter, the Java brand. "Sun cares about 
rwo things with respect to the Java plat
form: security and write once run any
where," says Sun's Shipkowitz. Security 
has been hard to implement, she says, 
and "if there's no conformance to the 
spec, there's no guarantee that your code 
will run anywhere." Not to mention the 
fact that "you don't just give away your 
brand. As the developer and shepherd 
of the Java platform, that just wouldn't 
make sense," she says. 

deal with Enea OSE Sys
tems AB in Taby, Sweden. 
HP has already licensed 
ChaiVM to other promi
nent RTOS vendors, 
including the aforemen
tioned QNX, Integrated 
Systems Inc. (ISI), Sunny
vale, CA, Lynx Real-Time 
Systems Inc., San Jose, CA, 
Microware Systems Corp., 
Des Moines, IA, and 
Microsoft. 

For Vicki Shipkowitz, 
Sun's product line manager 
for embedded Java envi

growing 
resentment 
among Java 
licensees that 
their efforts 
in promoting 
the Java 
platform are 
not being 
recognized. 

However, there's growing 
resentment among Java 
licensees chat their efforts 
in promoting the Java plat
form are not being recog
nized. "Java licensees have 
given Java a lot of credibility 
and money, but the market 
j use hasn't been there for 
us in return," says QNX's 
Raddalgoda. 

Analysts are pushing for 
Sun to loosen its grip on 
Java for the good of the 
market. "If Sun maintains 
absolute control of Java, the 

ronments and technology, HP's behavior 
at the Embedded Systems Conference 
was a thinly veiled attempt to spin a dis
agreement over Sun's licensing practices 
as a technological, standards issue. "HP 
tried to leverage the group working 
around real-time issues to pressure Sun 
to change its business model. They used 
real-time extensions as a red herring for 
their branding position." 

Bur HP is rather forthright about its 
stance on Java licensing. "Two years ago 
when we were making a make vs. buy 
comparison on Java Virtual Machine 
technology, we did an analysis on such 
criteria as 1) is the technology available? 
and 2) if so, is it available under viable 
terms and conditions?" says Byron Ry
ono, director of marketing for HP's 
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government will not stand for it," 
says Ray Alderman, president of the 
Embedded Software Association, a 
membership organization for the 
embedded software community based 
in Scottsdale, AZ. "On the other hand, 
if Sun relinquishes some control, it may 
lose some licensing royalties but the 
market will grow much faster. " For Sun, 
it comes down to a choice between 
owning all of a very small market or 
going to the street and competing for 
its fair share of a much, much bigger 
market, Alderman says. 

Analysts fear chat if Sun does not 
relinquish some control of Java, it risks 
becoming hopelessly fragmented 
by warring factions. "This kind of 
maneuvering between HP and Sun is 
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bad for the little people, the RTOS ven
dor, the kernel guy. When elephants 
dance, it's the ants that get crushed," 
Alderman says. 

"No one wants to see what happen
ed to UNIX happen to Java," says 
QNX's Raddalgoda. "It got split into 
five different versions and, in the end, 
Microsoft won." -ab 

Stepping Up 
Support for Linux 

Linux developers celebrated the New 
Year with the release of the first official 
Java Developer's Kit QDK) for Linux. 
This version is unique in that it is not 
only the first Linux port of Sun Micro
systems Inc.'s newly released JDK 1.2 
but the first to have passed Sun's full 
suite of Java compatibility tests. 

"Now we can certify our implemen
tation as 100% Java-compatible, which 
is a big, big step," says Steve Byrnes, 
a former Sun Java programmer who 
is now the point person for the JDK 
port and principal engineer with Free
Gate Corp., an Internet servers vendor 
based in Sunnyvale, CA. "It really legit
imizes the Linux port for commercial 
developers." 

The agreement means that Sun will 
provide access to the source code as 
well as the 16,000 tests that make up 
the Java Compatibility Kit (JCK). In 
the past, developers had to wait until 
Sun publicly released a JDK before 
starting work on a Linux port and 
had to create their own compatibility 
tests-meaning the Linux versions 
lagged other operating system ports by 
several weeks. That, says Byrnes, led 
many developers to feel reluctant to 

deploy Java applications on Linux. 
"Our test suites are kind of ad hoc and 
don't really cover all of the bases. There 
are people who have held back because 
they've run into problems that we 
didn't catch." 

Linux, a freeware, UNIX operating 
system originally developed for the 
Intel Corp. platform bur now ported to 
SPARC, DEC Alpha, Macintosh and 
several others, has recently received an 
outpouring of support from commercial 
vendors. Mountain View, CA-based 
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Netscape Communications Corp., for 
example, announced it would release 
directory and messaging servers for 
Linux by the end of 1998, with other 
server products to follow this year. Last 
June , Corel Corp., Ottawa, Ontario, 
released NetWinder DM (Development 
Machine), a Linux development prod
uct, and, last October, Corel announced 
it would provide free downloads of 
WordPerfect Personal Edition for Linux. 
Also in October, Oracle Corp., Red
wood Shores, CA, released Oracle 8 
and Oracle Application Server on the 
Linux platform. Many other companies 
have also announced Linux products or 
versions of existing products. 

For the past couple of years, in fact, 
Linux has been growing more rapidly 
than any other operating system except 
Micorsoft Corp. Windows NT, accord
ing to International Data Corp. (IDC), 
a high-tech research firm based in 
Framingham, MA. IDC reports that 
sales of commercial Linux licenses 
grew 20 % from 1996 to 1997 and 
were again expected to increase by 
20% in 1998. These figures, of course, 
do not include the vast numbers of 
freeware Linux installations. Red Hat 
Software Inc ., a commercial Linux 
vendor based in Research Triangle 
Park, NC, estimates there are between 
five million and 10.5 million active 
Linux users worldwide. 

Fred Bennett , president of I-Link 
Inc. , Laurel, MD, is one such Linux 
user. Bennett's company sells a turnkey 
Intel/Linux Web server, as well as soft
ware and Web site development services 
based on Linux. Bennett likes the fact 
that the freeware operating system is an 
open-source platform that has been 
collectively developed by hundreds of 
Linux programmers. He also likes its 
relative stability. "It rarely ever crashes," 

Choose wisely. 
When it comes to memory upgrades for Sun 
systems, you have a lot of choices. A memory 
manufacturer who is an OEM supplier to the 
UNIX industry, builds and tests a com-
plete selection of Sun memory to 
exact OEM specifications, offers a 
national field service program, 
no-risk 30-day free product 
evaluations, and is con
sistently first to mar
ket at substantial 
price savings 
is a wise 
choice. 

Choose Viking. 
Your UNIX memory solution. 
• OEM supplier to the UNIX industry 

• Built & tested to exact OEM specifications 

• Cost-effective memory solution 

• Nationa l field service program 

• No-risk 30-day free product evaluation to 
qualified customers 

SPEED • POWER • PERFORMANCE ® 
Call our UNIX Response Center at: 800-338-2361, extension 204. 

Worldwide HQ: 30200 Avenida de las Banderas, Rancho Santa Margarita, CA 92688 
Tel: 949-643-7255 • www.vikingcomponents .com 

Offices throughout U.S. · Canada • Ireland• Singapore 

Circle No. 6 
SunExpert Magazine ■ January 1999 11 



News 
says Bennett, who says he's looking for
ward to using the new Linux database 
produces from Oracle and Informix 
Corp., Menlo Park, CA. 

and Linux servers. "We're using Linux 
now for development and to rest our 
application porcabilicy, bur I expect 
we'll find more of our customers want-

halloweenl.htrnl and http: // 
www.opensource.org / 
halloween2. html), discuss the 
threat Linux and ocher open-source 
software pose to Windows. (An inter
view with Ed Much, enterprise market
ing group manager for Microsoft, 
found at http:/ / www. rnicrosof t. 
corn / ntserver / highlights / 
editor letter. asp, confirms the 
document is an internal Microsoft 
memo circulated in August 1998.) 
Some of the virtues of Linux over NT 
cited in the memo include reliability, 
customizability and interoperability 
with a vase range of open (and propri
etary) protocols. 

Another Linux fan ing to deploy our appli
is Michael Applemans, 
manager for research and 
development at Agility 
Inc., a Brecksville, OH
based software develop
ment and consulting 
firm for the manufac
turing industry. While 
Agility currencly supports 
a mix of platforms, 
Applemans says he 
particularly likes Linux 
because it's a stable, low-

Because of the 
rising popularity 
of Linux, 
some industry 
observers have 
suggested it has 
the potential 
to unseat 
Windows NT. 

cations on i c, especially 
in warehouse or manufac
turing environments with 
dedicated applications, " 
Applemans says. 

Because of che rising 
popularity of Linux, some 
industry observers have 
suggested it has the poten
tial to unseat Windows 
NT. Two widely circulated 
memos, apparencly leaked 
internal Microsoft memos Kimall Brown, chief analyst with 

Daraquesc Inc., a research firm based in 
San Jose, CA, says Sun and other UNIX 
vendors ought to capitalize on this 
increased interest in Linux by taking an 

cost, open-source platform. Agility is in 
the process of porting its OS/2 and NT 
applications to Java for future deploy
ment on an incranec running on NT 

concerning the Linux threat, have lent 
credence co char notion. The memos, 
dubbed the Halloween Document (see 
http://www.opensource.org/ 
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In Search of Device Independence 

W
riting applications that take advantage of storage 
devices such as tape or CD library changers can be 
a developer's worst nightmare. For every device 

that an application might want to take advantage of, you need 
to write a device driver. 

Microsoft Corp. , Redmond, WA, plans to address this 
issue in Windows NT 5.0, currently in beta and to be 
renamed Windows 2000, with the Microsoft Removable 
Storage Management (MRSM) service, an extension of the 
Win32 application programming interface (API) that lets 
appl ication developers write to a single API and automatically 
support any Windows NT-supported storage devices. 

MRSM technology was developed by HighGround Sys
tems Inc ., Marlborough , MA, which it markets simply as 
RSM. In November, IBM Corp., Armonk, NY, announced that 
it too had licensed HighGround 's RSM, which it plans to 
incorporate into future versions of AIX. "[RSM will] ease the 
challenges customers experience in managing removable 
storage resources in today's multiplatform environment," 
says Duane Dueker, IBM director and business line manager 
for storage management software. 

By licensing RSM, IBM hopes to fill the UNIX world 's need 
for a standard way for applications to share storage 
resources. Mark Nicolett, research director of storage man
agement strategies for Gartner Group Inc. , Stamford , CT, 
says two companies in the UNIX space have already pro
posed this type of technology-Legato Systems, Inc. , Palo 
Alto , CA, with SmartMedia, and Veritas Software Corp ., 
Mountain View, CA, with the Veritas Media Librarian technol
ogy, or VML. Device vendors, in turn , tend to support one 
technology or the other, but there does not appear to be any 

real momentum behind either one. RSM, on the other hand, 
has Windows NT 5.0 on its side. "From there, IBM is hoping 
that application vendors will simply port the work they did for 
NT over to UNIX," Nicolett says. 

And with the widespread adoption of storage-area net
works (SANs) just around the corner, the need for an RSM
like technology has become all the more urgent. SANs link 
together multiple storage devices onto a single network, and 
applications will soon want to connect to those multiple 
devices. This, however, "outstrips the capabilities of current 
software," says Nicolett. "To exploit this new environment 
will require new improvements in storage resource manage
ment technology." 

Whether RSM is really the technology for the job is up 
for debate. "The HighGround architecture is still pretty 
flawed ," says Ed Cooper, corporate director at Legato Sys
tems. "It does not allow multiple systems to share a single 
tape drive .. . and that's fundamental of what a SAN needs 
and why you need advanced media management software ," 
Cooper says. 

"RSM also only addresses Windows NT 5.0, not NT 4.0, 
the NetWare question, or any of the UNIX systems out there ," 
Cooper says. Legato's SmartMedia, on the other hand , is a 
platform-independent standard that anyone can use. 

Cooper also doubts IBM's commitment to HighGround's 
technology. "IBM has licensed various media management 
technologies in the past," he says , "and to date has done 
nothing with them." IBM's most recent foray into this space 
was to license Veritas' VML. Plus, says Cooper, "Legato is 
also talking to IBM. The door is by no means closed on what 
IBM will do."-ab 

SunExpert Magazine ■ January 1999 



Introducing the Resilient® Ultra fa ult tolerant server. 
It delivers when any downtime or data loss is too much. 
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server specifically for your mission critical 
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"embrace and extend" approach, treat
ing Linux as a low-level operating 
system on which to run different 
UNIX middleware applications. "If 
the UNIX guys could all get together 
on the basic plumbing-a common ker
nel like Linux-and compete against 
each other with their middleware, the 
UNIX market could take off and crush 
Microsoft," Brown says. 

However, Linux has a long way to 
go before that can happen. Whatever 
the potential for Linux down the road, 
the market for the Linux operating sys
tem and applications has, until now, 
been a low-end one, consisting mainly 
of university students, scientists and 
researchers on limited budgets, small 
consulting and systems integration 
firms and small Internet service 
providers (ISPs). In contrast, larger 
organizations seem to prefer the com
mercial UNIX operating systems. 

Dan Kusnetzky, director of operat
ing environments at IDC, says Linux 
will have a difficult time competing 
with Windows NT and the other 
UNIX platforms unless it can over
come several key obstacles that prevent 
it from being fully competitive with 
commercial platforms. "For those peo
ple who have the bravery to take it on, 
it's a very effective operating system. 
But it's not for the timid," says Kus
netzky. "It suffers from a lack of device 
support, lack of user-friendliness, lack 
of applications, lack of much consult
ing support and a lack of any major 
hardware vendor saying they're going 
to do something with it." 

The lack of application support, at 
least, seems to be one obstacle that is 
fast disappearing. Currently, a number 
of database vendors, tools vendors and 
office suite vendors offer Linux versions 
of their products. So far, no enterprise 
resource planning (ERP) vendor has 
stepped forward with a Linux port, 
although that could soon change. "I've 
spoken to some of [the ERP vendors], 
and I wouldn't be surprised," IDC ana
lyst Bill Peterson says. 

For the flow of commercial applica
tions to continue, vendors must solve 
the dilemma of how to price their 
expensive products for a freeware mar
ket. Offering Linux customers cut-rate 
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or free versions of the software is not 
likely to wash well with customers who 
have paid full fare, says IDC's Kuz
netsky, nor is raising the price of Linux 
versions a good solution. "Are people 
going to pay $15,000 for a database 
that runs on a $55 operating system?" 
he asks. "That's something none of the 
vendors have yet addressed. " -jh 

lnterix Makes 
NT UNIX 

Now Windows users can have certi
fied UNIX thanks to a combination 
of Softway Systems Inc. 's Interix and 
Microsoft Corp. Windows NT. 

Interix, which allows UNIX appli
cations to run in a Windows NT envi
ronment, has been branded a UNIX 
operating system by The Open Group, 
Cambridge, MA, a certification orga
nization and holder of the UNIX 
name. This means that the combina
tion of the two systems conforms 
100% to The Open Group's specifi 
cation that defines UNIX. So just like 
the UNIX flavors offered by Sun 
Microsystems Inc., IBM Corp. and 
Hewlett-Packard Co. , Interix with NT 
is now considered UNIX. 

"What this effectively does is certi-

fies NT as a real UNIX operating sys
tem," say Douglas Miller, chief execu
tive officer of Softway Systems, San 
Francisco, CA. "This is a fairly inter
esting development in the competitive 
marketplace because right now UNIX 
and NT are at each other's throats for 
getting mindshare in the enterprise as 
an enterprise operating system." 

Interix was built under contract by 
Software Systems for Microsoft. In 
addition to providing UNIX compli
ance, the contract called for the 
company to deliver technology that con
forms to the Portable Operating System 
Interface for UNIX (POSIX. l and 
POSIX.2). POSIX is a standard that 
defines an interface between programs 
and operating systems, including 
Windows NT and UNIX. 

Although NT can call itself UNIX 
with the help of Interix, it doesn't mean 
it has the scalability and robustness of 
more traditional UNIX. Moreover, ana
lysts see this certification as a reflection 
of the popularity of NT and the need 
for NT to work with UNIX. 

"People are adopting Windows NT 
very rapidly and it has a totally differ
ent development paradigm, totally dif
ferent set of interfaces and a totally 
different approach to development," 
says Dan Kusnetzky, director of operat-

lNTERIX. for 1WINDOWSNT. 

Together, Windows NT and lnterix-terminal emulation software that runs on top 
of the NT kernel-have been granted UNIX certification by The Open Group. 
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It's nearly the year 2,000 and as fast 

as time seems to be passing, so is 
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cost efficiently than ever before. 

It doesn't get much better than this. 
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Built-to-order platform independent Fibre Channel 
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turing PCI 1/0 busses. Also available are the Ultra-2 Sun 
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Tape libraries for every budget and need 
Cost effective tape libraries from Zzyu. include three fam
ilies of libraries for the popular AIT, DLT, Exabyte 
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UNIX to go! 
Zzyu. offers the newest generation of RDI products featur
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ing environments and serverware at 
International Data Corp. (IDC), a 
Framingham, MA-based market re
search company. "Organizations that 
are bringing this in that have a strong 
UNIX expertise could be helped a 
great deal by this software, making it 
easy to develop software for both [NT 
and UNIX]." 

That's one of the benefits Softway 
Systems is pushing. The company says 
developers who work in both NT and 
UNIX environments will no longer 
need two workstations, but could run 
one desktop to do both NT and UNIX 
development instead . 

While there will be the convenience 
of having both an NT and UNIX envi
ronment on one workstation, IDC's 
Kusnetzky sees the two operating sys
tems as still having different roles in an 
organization-that is, even though NT 
with Interix can be called UNIX it 
won't replace traditional UNIX forcer
tain jobs. According to IDC research, 
NT is most popular as a file and print 
server, while the number one role for 
UNIX is to support databases. 

"The word UNIX doesn't mean any
chin g anymore because The Open 
Group has effectively destroyed the 
word from having any intrinsic value," 
Kusnetzky says. "[NT and UNIX] are 
serving different missions. You wouldn't 
replace one with the other." 

This means organizations will be 
using both operating systems and chat 
will make a product like Interix invalu
able. With Interix, developers will have 
the flexibility of working in both envi
ronments from a single workstation. 

Interix works as a subsystem server 
chat runs directly on top of the NT 
kernel as a native implementation of 
UNIX. Basically, it allows UNIX ro 
run side by side with Windows. To run 
a shrink-wrapped UNIX application , 
it's necessary to recompile the applica
tion the same way one would going 
from Solaris to HP-UX. Interix pro
vides standard UNIX libraries as well 
as support for OpenGL, Open Data
base Connectivity (ODBC), X Win
dow and Motif. "We don't provide 
binary emulation," says Sofcway 
Systems' Miller. "When you recompile 
che application you end up with a 
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native NT binary chat executes directly 
on the NT kernel through our en
hanced UNIX subsystem." 

Currently, Interix 2.2 is available for 
Windows NT 3.51 and 4.0. Softway 
Systems plans to release an NT 5.0 ver
sion around the same time Microsoft 
delivers the operating system. Softway 
Systems also provides a full UNIX 
multiuser model so multiuser applica
tions, such as X Window, can run 
natively on NT.-ptc 

New UNIX for Intel 
Promised 

The world should have a new version 
of UNIX to look forward to thanks to a 
Dr. Frankensceinesque development 
approach being jointly employed by 
IBM Corp., The Santa Cruz Operation 
Inc. (SCO) and Sequent Computer Sys
tems Inc. The three companies will offer 
different pieces of their own technology 
to build a monster 
UNIX operating sys
tem designed specifi
cally for Intel Corp. 's 
next-generation IA-
64, as well as existing 
IA-32, chips. 

"This UNIX oper
ating system will 
be developed using 
IBM's AIX enterprise 
capabilities comple
mented with tech
nology from SCO 
and Sequent," says 
Bob Stevenson, senior 
vice president of 
IBM, Armonk, NY. 
"The result will be a UNIX that runs on 
IA-32, IA-64 and IBM's POWER archi
tecture for systems ranging in size from 
the desktop to the supercomputer." 

Douglas Michaels, chief executive 
officer of SCO, Santa Cruz, CA, adds, 
"Each of our companies offers a unique 
contribution to chis relationship." AIX, 
Michaels says, brings its strong enter
prise capabilities to the table. Sequent 
will offer its nonuniform memory 
access (NUMA) technology, while 
SCO will provide UnixWare's market 
leadership on the Intel-32 platform. 
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Meanwhile, Intel plans to provide 
marketing and technical support. Intel 
and IBM say the two companies have 
contributed tens of millions of dollars to 
establish an ISV fund to promote the 
migration of tools and applications to 
the IA-32 and IA-64 platforms. Already, 
19 ISVs have announced their support 
of the new UNIX initiative, including 
BEA Systems Inc., San Jose, CA, Novell 
Inc., San Jose, CA, PeopleSoft Inc., 
Pleasanton, CA, Progress Software Corp, 
Bedford, MA, and Rational Software 
Corp., Cupertino, CA. 

If all goes well, the new UNIX oper
ating system will be available within 16 
months. No decision has been made on 
a name for the new operating system, 
and for now it is being developed under 
the code name Project Monterey. 

IBM has promised to make a 
UnixWare-enhanced version available 
on its POWER architecture as well as 
Intel. "It is not a replacement for AIX," 
says Miles Bare!, program director of 

AIX marketing at IBM, "nor are there 
separate products that continue co 
exist. It's one product line, one version 
chat runs on the POWER processor 
family, with one version on the Intel 
32-bit platform and one version chat 
runs on Intel 64-bic platform." 

Bare! goes on to say that this is a 
unique opportunity to provide stan
dardization of UNIX on the Intel plat
form. "We never had the opportunity 
to do chis within the UNIX industry 
before," he says. "We were all running 
our UNIX on our own proprietary 
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platforms. The fact that we're going to 
be running on a common hardware 
platform presents a lot of new opportu
nities to unify the UNIX community." 

Not all UNIX operating system ven
dors have joined in. Sun Microsystems 
Inc. , Palo Alto, CA, and Hewlett
Packard Co., Palo Alto, CA, still plan 
to deliver their own UNIX on IA-64. 
While there isn't unity across the entire 
UNIX world, the companies involved 
with Project Monterey have extended an 
invitation to all operating system manu
facturers . ''Any vendor that would like 
to be a part of the Project Monterey is 
more than welcome," Bare! says. 

AIX Takes Honors 
Apparently Intel and Sequent aren't 

the only ones that feel Big Blue's 
UNIX operating system has strong 
enterprise capabilities. In November, 
D.H. Brown Associates Inc., a research 
company based in Port Chester, NY, 
announced the results of tests chat 
it performed on enterprise class operat
ing systems from Compaq Computer 
Corp., Sun, Silicon Graphics Inc., HP 
and Microsoft Corp. The tests exam
ined reliability, availability, service
ability, scalability, systems management 
and lnter/intranet capabilities. Based 
on D.H. Brown's criteria, AIX 4.3.2 
was the top-rated operating system, 
beating out Digital UNIX 4.0E, Solaris 
7, IRIX 6.5, HP-UX 11.0 
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there were some deficiencies 
Solaris] compared to the competitors," 
says Tony lams , senior analyst with 
D.H. Brown. "Sixty-four bits was one." 

The move to 64 bits is being heralded 
by industry watchers as a strong step for 

Solaris (it is the last major 
and Windows NT Server 
4.0 Enterprise Edition , in 
that order. Specifically, 
AlX received strong marks 
for its strength in systems 
management and Inter/ 
intranet functions. 

AIX 4.3.2 
operating system to offer chis 
capability) . In addition , 
companies like Computer 
Associates International Inc. , 

lams also believes that Sun has 
made improvements in its latest release 
of Solaris with the addition of an inte
grated journal filing system, which was 
previously only available as an add-on. 
Furthermore, lams says, the dynamic 
reconfiguration features now available 
in Solaris 7, as well as its capability 
in the realm of SMP scalability, are 
positive improvements to Sun's oper
ating system. 

The report also noted 
the significant strides Sun 
has made with its Solaris 
operating system. In 1997, 
Solaris 2.6 placed last 
among UNIX systems, 
according to D .H. Brown. 
With the release of Solaris 

received 
strong 
marks for 
its strength 
in systems 
management 
and Inter/ 
intranet 
functions. 

Islandia, NY, believe it will 
improve the performance of 
their products chat run in 
the Solaris environment. 
Ken Farber, senior vice presi
dent of strategic business 
alliances at Computer 
Associates, says that will be 
the case for his company's 
flagship product the 

7 (see "Will Seven Prove Lucky for 
Solaris Users? " SunExpert, November 
1998, Page 6) , Sun's operating system 
improved its ranking. Solaris 7, offering 
full 64-bit capability, moved into third 
place overall in 1998. "In past studies, 

Unicenter TNG enterprise 
management architecture. 'That [64-bit 
support] shouldn't be understated," 
Farber says. "For us, that's probably the 
biggest thing in terms of features and 
functions that Sun is providing to our 
customers." 
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Tom Wilson, partnership manager 
at Tivoli Systems Inc., Austin, TX, 
maker of the Tivoli Enterprise manage
ment software, says Solaris 7 signifies 
a highly reliable, scalable operating 
system that fosters cross-platform envi
ronments. "Those types of features are 
very important to our joint customers," 
he says. "The new features in Solaris 
have augmented Solaris' ability to do 
those things." 

D.H. Brown has posted the results 
of its operating system study and plans 
to update its results on a regular basis. 
The results can be found at ht t p: / / 
www.dhbrown.c o m / pdf s/ 

osscorecard . html.-ptc 
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Ask Mr. Protocol 
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by Michael O'Brien 

"JANA houses the many 
unique parameters and 
protocol values necessary for 
operation of the Internet and 
its foture development. " 
- http: //www. iana. org 

"I need a port number for a 
new graphical conferencing 
system we're developing for 
the Navy. If it works, we 
expect they'll deploy it. " 
"OK, take port 53. Let me 
know if the time comes when 
you don't need it anymore. " 
- An exchange with 
IANA circa 1979 

"Goodbye, Jon. " 
- Whoever's wise 

The Numbers Czar 
Q• Look here. You're always rabbit-

• ing on about SMTP and port 23 
(and getting that part wrong). This is all 
very silly. You seem to imply that these ser
vices are tied up somehow with all these 
arbitrary numbers. So who gets to say that 
SMTP is port 25, anyway? 

A• Jon Postel, that's who. It should 
• come as no surprise that the 

Internet, like everything else involving 
computers, is based on numbers. It 
therefore follows that someone's been 
keeping things straight since the earliest 
days of the ARPANET. What most 
people don't know is for that entire 
time, one person has been responsible 
for assigning numeric values wherever 
they were needed, from the top of the 
Internet to the bottom. 

Specifically, where do the numbers 
come in? 

Mr. Protocol is glad you asked. It 
turns out there are a lot of them. Just 
about every action you can possibly 
take on the Internet involves translating 

18 

something humans can either do or un
derstand and converting it to numeric 
form for transmission over the Internet. 
There are a few exceptions, but even 
some of the exceptions are hybrids. 

Consider the Web. The basis of the 
Web is the URL, or Uniform Resource 
Locator, which is the gobbledygook that 
usually starts with http: (which stands 
for Hypertext Transfer Protocol). Ever 
wonder why they say that? I mean, what 
follows is always a host name. Why not 
just connect to the host and see what 
you get? HTML is pretty easy to recog
nize, and it sure doesn't look like FTP 
gobbledygook. 

The reason is that without the initial 
http:, your Web browser wouldn't 
know enough to make the connection 
with a foreign host. It takes two pieces 
of information to make an Internet 
connection: the IP address of the other 
machine and a port number to connect 
to. In fact, the whole connection con
sists of four numbers: the IP address 
and port number on your end, and the 
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IP address and port number on the 
other end. These four numbers are the 
connection. There can be only one con
nection for any such four numbers. So 
how can you have multiple Web con
nections open to the same server on the 
far end, from the same machine on your 
end? The answer is that each connection 
differs in one number: the port number 
on your end. On the far end, you have 
to know the port number in advance to 
make the connection. HTTP servers 
(that is, Web servers) all use a well
known port, either port 80 or port 
8080, so you must connect to one or 
the other. On your end, though, you 
don't care what port number you use, 
so your local system pulls one out of a 
hat. So although you may have several 
apparently identical Web connections 
open to the same server, they differ in 
their local port numbers. 

The Web is a fairly recent invention 
as far as the Internet goes, although it 
is the service that really made it take off 
commercially. Still, someone had to say 
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Ask Mr. Protocol 

that it was all going to go over either port 80 or port 8080. 
That same someone has been saying such things since the 

Internet's earliest days. The Internet's problem with port num
bers arose from the ARPANET's problem with socket numbers. 
ARPANET sockets, unlike Internet TCP connections, were 
half-duplex affairs. You could tell the gender of an ARPANET 
connection by looking at the socket numbers on each end. 
Data flowed from even numbers to odd numbers. This meant 
that all servers were on odd socket numbers, that is, all "well
known" socket numbers were odd. Telnet was 1, FTP was 3 
and so on. In order to establish a full-duplex Telnet connection, 
two connections were needed, one flowing in each direction. 
Experience showed that the only half-duplex connection any
one ever made was the data connection in an FTP transfer. 
This observation caused TCP to be designed with full-duplex 
connections. With the advent of TCP, socket numbers became 
port numbers, and because "gender" was no longer an issue 
with full-duplex connections, well-known port numbers could 
be either odd or even. The ARPANET legacy lives on, however, 
because all of the well-known port numbers of older services 
are odd. In fact, HTTP is almost the only major service with 
an even number. Even numbers invariably represent newer ser
vices, most of them special-purpose and not widely deployed. 
(Attention all you entrepreneurs and media flacks out there 
reaching for the "Mail" button: Go away! You are not a major 
service. [Attention Kerberos: OK, OK, maybe you are.] [Atten
tion Gopher: You're dead, and Halloween is over.)) 

In the earliest days of the ARPANET, the researchers who 
were designing the services for the new network realized chat 
if these well-known socket numbers were really going to be 
well-known, someone had better keep track of them. A young 
researcher named Jon Postel volunteered, and he kept the job 
for the rest of his life. 

Number Cruncher 
Jon's job as Assigned Numbers Authority was originally a 

bookkeeping one. Jon was the right person for the job because 
he had an eye for detail (after all, he did volunteer), and because 
he understood the books he kept. SMTP is a good example. 
This is the protocol universally used for exchanging mail on 
the Internet. As Mr. Protocol has mentioned in the past, email 
started out as a wart on the side of the FTP server, known as 
the MAIL command. When the ARPANET was turned into 
the Internet some cleanup was done and email was split off 
as a separate service. The urge to clean house was considerable, 
because the FTP MAIL command represented one of the ugliest 
parts of the network. Everybody stuck his oar in, and the Mail 
Transfer Protocol was born ... and promptly died. The spec was 
the most horrendously bloated mess the network implementers 
created. le couldn't even be advanced to a standard because 
the number of working implementations hovered somewhere 
between zero and one. 

In response, Jon created the Simple Mail Transfer Protocol, 
which quickly became a done deal. Although mail has contin
ued to be something of a bugbear, and although the SMTP 
spec has been extended, expanded and generally mashed on 
considerably, the framework has remained intact. 

With chops like that, Jon had no trouble hanging onto 
the job of "Numbers Czar." In the late 1970s, his job allowed 
a great deal of informality, and getting a new port number 
or protocol number amounted to sending email to Jon explain
ing what your protocol was and why you thought it would be 
around long enough to need a number. Things became some
what more formal when the Internet became larger and the 
Domain Name System (DNS) was added to the Assigned 
Number Authority's coordination load. At this point, the office 
became the Internet Assigned Numbers Authority, or IANA. 
Still most people had never heard of IANA or Jon. 

The number of things now coordinated by IANA is surpris
ing. le doesn't begin at the deepest level, but it comes close. 

Steve Deering, architect of the next generation of IP and 
several other things, likens the IP protocol suite to an hour
glass. There are many application-layer protocols, all carried by 
a few transmission protocols, which are in turn carried by the 
lone Internet Protocol, IP. To get IP over a particular physical 
connection, it must usually be encapsulated in some protocol 
specific to the medium, and there are many possible media, 
from Point-to-Point Protocol (PPP) for dial-up users to the 
Ethernet protocol. 

In most cases, IANA is not involved in coordinating the 
numbers used in low-level media protocols because, in most 
cases, these protocols were not developed by the Internet 
architects but by private companies. Ethernet protocols fall 
under this category. So, while IANA does carry a list of "magic 
numbers," such as protocol ID numbers that occur in Ether
net packet headers, it does not control or coordinate them. 
But in the case of PPP, which is an Internet protocol, IANA 
does keep a list of all the assigned values of the numeric fields 
used in PPP. And if you take a look, you'll find there are 
dozens of these. 

In the IP protocol itself, there are several fields that IANA 
controls, including the biggie: protocol ID. 

What does all this mean? The general answer is simple. 
Pretend that you've had a horrid day and have decided to 

be reincarnated as a protocol stack. Basically, cockroaches have 
a better life. Packets, packets, packets, all day long and all night 
long. Might as well have been reincarnated as a stamp vending 
machine. Packets in, packets out. Here comes one now. 

This is an Ethernet packet. Has to be, it's coming from 
an Ethernet card. So we know in advance what its header has 
to look like. Ho hum, yes, chat's our 48-bit Ethernet address, 
checksum is OK, might as well deal with it. Time to crack it 
open and look inside. The Ethernet packet has a header part 
and a data part. I know what the header part looks like, so I can 
pick that apart, but the data part could be anything. I have to 
know in advance what's in there before I can make sense of it. 
The only way I can find this out is if the Ethernet header tells 
me what's in there. There's an "Echertype" field in the Ethernet 
header which contains a number. That number cells me what 
kind of packet is contained in the data field. Knowing that, 
I can take the contents of the data field as a packet and read 
the header of that packet. The Ethertype field in this Ethernet 
packet contains the number 2048, so I know the data part of 
the Ethernet packet contains an IPv4 (aka "plain vanilla") IP 
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Ask Mr. Protocol 
packet. Looking at the header of that IP packet, I see the num
ber six in its "Protocol" field . This means that the data part of 
the IP packet contains a TCP packet. 

There is no Protocol, Ethertype or IPtype number in TCP 
packets. That's what the destination port number is for. It's up 
to the particular service that is bound to that port number to 
make sense of the data part of the TCP packet. 

A pattern emerges here. Each packet has a field in its header 
describing the contents of the data portion of the packet. This 
is the thread that is followed to traverse the layers of the net
work stack. The Ethernet driver sees from the Ethertype field 
that this is an IP packet and passes the data section to the IP 
stack. The IP stack sees from the Protocol 
field that the data portion should go to TCP 
and passes it on up the line. TCP looks at the 
destination port number and figures out who 
gets the data. 

By the way, it would be a mistake to figure 
that the difference between something like a 
Protocol field and a destination port number 
implies that the one belongs in an operating 
system kernel and the other belongs in user space. In a small 
system there is no such distinction. An Apple Newton, for 
example, passes things around just fine, handling everything 
from IP to HTTP in various "packages. " 

This trail of numbers is handled by IANA. The numerical 
assignments that bind services to integers are built into the 
code in a fairly straightforward fashion. Each list at IANA 
typically becomes a C header file in some vendor's software 
repository. More important, each list at IANA becomes a set 
of C header files in every vendor's software repository so that 
the software will interoperate. 

Of course, there's more to life than making sure all the 
numbers match. Bur when you're reincarnated as a network 
stack, there's not much more to life. Interpretation of what to 
do when various conditions arise remains a gray area, and is 
responsible for those delightfully nerve-racking events known 
as "connectathons," when the technical types at different com
panies all show up in some hotel function room somewhere 
with a bunch of gear and put it all on a common network to 
iron out the wrinkles. The Interop show started out life as the 
world's only connectathon, but too many suits started showing 
up trying to make brownie points so now Interop is another 
sales lovefest designed to show how well things all work, the 
real labor having been performed at private, unadvertised 
connectathons dedicated to ironing out the kinks and killing 
anybody who shows up in a suit. 

Once IANA became a going concern keeping the numbers 
straight, all sorts of other things came under its purview. 
You can see the whole array at http: //www. iana. org / 
numbe rs. html. In days of yore, the assigned numbers were 
listed in a document, which was issued periodically as an RFC. 
The last such RFC was RFC 1700. It is now out of date, and 
no more will be issued. The Web has subsumed this function, 
and the Web site given above is now the final arbiter of which 
numbers mean what. 

Some things contained at IANA aren't even numbers. The 

various forms of compression one might find on a Web page 
(all three of them), for example, appear to be an !ANA-main
tained list now. Other text lists, as well as numbers, are to be 
found at the IANA site. 

There are two other big things IANA handles. One is the 
assignment of blocks of IP address space. This used to be noth
ing much until addresses got right, and now they require three 
Our Fathers, three Hail Marys and a sincere act of contrition 
to get a class C network block. Class B requires reconvening 
the College of Cardinals and Class A requires canonization 
and the signatures of the Pope, the Dalai Lama and the Metro
politan of Moscow. This is why IPv6 is needed. When IPv6 

finally becomes widely deployed you can 
give a block of five billion addresses to your 
electric razor and no one will care. 

The other major responsibility of IANA, 
and the one that has caused the most trouble, 
is oversight of the DNS. This is one of those 
nonnumerical lists. Network Solutions Inc. 
has the contract to administer the . corn 
domain and a couple of the other biggies, 

but the (nameless) root domain and all the root servers are 
subservient to IANA. Now that the Internet name space has 
become a big political mess, various proposals are being bruited 
about by various governmental and nongovernmental entities, 
most of whom seem to think that the root domain name space 
is theirs to dispose of. Actually, all of the current root domain 
name servers are being run by volunteers under the direction 
of (the original) IANA, which in turn operates under the (very 
loose) control of the U.S. government, at least for now. 

The real winners in the "root wars" will be those who can 
convince the majority of people to use them as root domain 
name servers. Several competitors are already on the air but 
with vanishingly small followings. IANA has created a not-for
profit corporation to take over the function of IANA and has 
proposed this solution to the U.S. government. It will be inter
esting to see what transpires. 

One unhappy thing has already transpired. On Friday, 
October 16, Jon Postel died of complications following heart 
surgery. The Internet has lost one of its founders. To those who 
have benefited from Jon's quiet work over the decades, as well 
as from his astute editorial skills as the official editor of the 
RFC series, the loss is profound, all the more so because it was 
unexpected. In a very real way, Jon was the center of the Inter
net. He will be sorely missed. -<> 

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 

Those 1r' Commands 

As often happens when I sit down 
to write this monthly missive, 
last month's column started off 

in one direction and ended up wander
ing into somewhat different territory. 
About halfway through the composition 
process, I changed the tide of the piece 
to more accurately reflect the contents 
of the emergent article. In case you 
missed it, the column looked at rlogin 
and how it works (see "The rlogin Pro
gram," December 1998, Page 22). My 
original idea was sparked by email from 
Mark Hale (of the Georgia Institute of 
Technology) who suggested that I talk 
about another of those "r" commands, 
rsh. Well, to be more precise, he sug
gested that I discuss the authentication 
mechanism chat underlies the "r" com
mands: rlogin, rsh and rep. Let's 
look at the rsh command first, so we 
can understand the problems it solves 
and chose that are solved by the authen
tication system. 

The rsh command allows you to 
run an arbitrary command remotely 
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on another machine. To find out who 
is logged into a remote machine, for 
example, you can say: 

$ rsh machine who 

The rsh command looks up the name 
of the machine in the name service to 
get an IP address and connects to the 
appropriate remote machine. On the 
remote machine, a daemon is started to 
handle the connection. The daemon is 
called in. rshd on Sun OS and Solaris. 
(In this article, I'm going to stick to BSD 
practice and ignore Sun Microsystems 
Inc. 's renaming of chis daemon. I will 
call it rshd.) The daemon is passed the 
command (who in the above example) 
and runs it. The who command will 
generate output on ics standard output 
channel. This data scream is captured by 
che remote rshd and sent back to the 
local rsh program so it can be displayed 
on your screen. 

The intermachine connections 
berween rsh and rshd are TCP/IP 
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connections. The rsh program is de
signed to handle programs char cake data 
streams as input and write data streams 
as output. Ir's really intended for use 
with noninteractive programs, or pipe
lines of commands that process data. If 
you want to run an interactive program 
on a remote system, then you need to 
use rlogin. 

Within these constraints, the rsh 
program tries to follow the maxim that I 
stated last month: Ir wants to work with 
no surprises. The rsh program attempts 
to arrange things so that typing the com
mand, preceded by rsh and a machine 
name, will behave in exactly the same 
fashion as if the command was being 
run on the local machine. 

Working with no surprises means 
we need to provide more than one data 
stream from the remote machine to the 
local machine. A UNIX command can 
write data to its standard output channel 
and emit error messages to its standard 
error channel. The channel split needs to 
be reflected back on the local machine 
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that's running rsh because the user may 
use the standard UNIX shell redirection 
mechanisms to divert the standard chan
nels to separate destinations. 

To handle a UNIX command, we 
need to provide a standard input channel 
that runs from the user, across the net
work and into the remote command. We 
need to provide a standard output chan
nel that takes data from the remote com
mand and sends it back to the local rsh 
program. These two channels can share 
the same TCP/IP connection. We now 
have the problem of handling the addi
tional error channel that's needed to 
move error responses from the remote 
process to the local rsh. 

One option might be to multiplex the 
data across the TCP/IP connection. We 
will tag each piece of data that is being 
sent with a channel value and decode the 
tagging information before writing it to 
the appropriate local destination. Tag
ging the information means that we are 
creating a protocol. I suspect that when 
the system was designed it was felt that 
multiplexing information was fraught 
with recovery and sequencing problems. 
It's easier to provide another connection. 
So the first piece of information the rsh 
program sends to rshd is the port num
ber of the TCP/IP connection on which 
it expects to receive error messages. 

Context 
The who command is a good initial 

example because it simply interrogates 
the contents of log files residing in a 
known place in the file system and 
prints the result. Bue what about a 
common command like ls? What 
should the following command do? 

$ rsh machine ls 

Well, we'll make the same connection 
to the remote machine and run the com
mand. Again, it will generate output on 
the standard output channel and send 
it back to the invoking system for print
ing on the screen. However, UNIX 
makes considerable use of implied con
text when commands are executed. Each 
command is run in a particular directory, 
the current working directory, and so 
when rshd is run it needs to be placed 
in the file system where it will cause 
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minimum surprise to the user. By 
default, the rshd program will change 
into the user's home directory, so the 
above command will always list the file 
names in the user's home directory on 
the remote machine. 

Incidentally, if you send the ls com
mand to a remote machine, you may get 
a surprise. The output from the ls com
mand is displayed one file per line and 
not the column output you see when typ
ing the command on the local machine. 
This is because the 1 s command looks 
to see if it is talking to a terminal and 
will only generate column output when 
it is sure it's doing so. When running 
remotely using rsh, the ls command 
sends output to a network connection 
and will default to its standard behavior 
of sending one file per line. Some people 
feel that creating a program that behaves 
differently depending on its environment 
is a bad thing. 

Finding the user's home directory 
implies that the rshd that is started 
on the remote machine knows who the 
caller is-that is, who is running the com
mand-and, therefore, its password file 
can be interrogated ro obtain the home 
directory information. Actually, I've also 
ignored the context of the command 
itself When you type a command like 
ls, the shell has to find the binary of 
the ls program to be able to run the 
command. The PATH environment vari
able is used as a search list to locate this 
binary. If you use csh or one of its deriv
atives, then the pa th variable is used 
ro determine where the command lives. 
Either way, we will need ro run the user's 
shell before we can run the command 
because the PATH/path variables are 
usually established in the shell start-up 
files for the user. 

Sometimes you'll find that the con
tents of shell start-up files inhibit the 
correct use of the "r" commands. It's 
especially important not to place com
mands that establish terminal state into 
the shell start-up file that's run whenever 
a shell is initiated. They should be put 
into the file that's executed when you log 
in and nowhere else. Coding your start
up files so that they distinguish between 
interactive and noninteractive access 
can have a positive effect on the speed 
at which rsh commands are executed. 
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Checking Identity 
Knowing the identity of the caller is 

also a good thing for security reasons. We 
want ro impose the same security model 
on any command that a user may issue 
from a remote machine that we apply ro 
commands issued locally. It's not much 
use having controls on whether I can 
look at a specific file if I can just go ro a 
remote machine and execute a command 
that will circumvent the security. 

By default, the rsh command sends 
your local login name to the rshd pro
cess. For flexibility, two names are sent: 
the name on the local machine and the 
name on the remote machine. Solaris 
2.6 documentation detailing the order 
of sending these names is incorrect. 
It says the names are sent in remote 
machine, local machine order. However, 
on my BSDI system, where I can look 
at the source, the name on the local 
machine is sent first. Nevertheless, the 
systems interwork. Using the snoop 
program proves that the Sun documen
tation is incorrect. 

The two names are sent as null 
terminated text strings. Two names are 
used because there are legitimate situa
tions where you may wish to execute 
a command on a remote machine as 
"someone else." It's usual to have the 
same user name across a site, but there 
are situations where this is not the case. 
One common scenario is when you are 
superuser on one machine and wish to 
execute a command using your "real" 
user identity on another. Most of the 
"r" commands have a -1 (ell not one) 
option that allows you to specify the 
user you wish ro be on the remote 
machine. If this switch is not given to 
the command, the remote name is set 
to the same value as the local name. 

You'll notice there is no provision 
for sending a password. The remote 
machine believes what you tell it. The 
original thinking on the security aspects 
went like this: A UNIX program can be 
trusted to send the correct information 
because we program it appropriately. 
However, we need a way to ensure that 
the standard UNIX program is being 
run and not some version that a user has 
coded to break security. Theoretically, a 
normal user cannot become a superuser, 
so setting the setuid bit and running 
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the local rsh program as superuser 
should be enough co guarantee the 
correct program is being run. 

We now need some kernel interlock 
chat will insist chat the rsh program 
must be run as superuser and will cause 
the connection to fail when a mortal 
user attempts to program their own ver
sion. The TCP/IP implementation on 
UNIX allows the superuser and no one 
else co obtain port numbers between 
zero and 1023. If a remote machine is 
sent a connection from a pore number 
in chat range, then it knows chat the 
superuser is running the correct pro
gram at the local end. The situation 
is now secure and che remote machine 
can believe what ic is cold. 

However, the use of crusted port 
numbers was nor the coca! solution. 
The authentication system recognized 
chat, on the whole, machines operate 
in groups. When a connection is made 
over TCP/IP, the server end of the con
nection can see the IP address of the 
originator of the message and can 
translate chat IP address into a machine 
name. This knowledge is used by an 
access control file called / etc / hos ts . 

equiv . This file contains one machine 
name per line. When a connection is 
made co a server, ic checks the name 
of the client machine in the hosts. 

equiv file. If the name is present, the 
server cruses the client and believes what 
it is cold about the local and remote user 
name. The theory here is chat the crea
tion of an access conttol lisc in / etc / 

h osts. equiv allows the systems ad
ministrator to specify a sec of machines 
that are co be regarded as trustworthy. 

One problem with chis system on 
Sun machines is the / etc / hosts. 

equiv file is maintained by NIS, and 
the standard system is distributed with 
the file containing a single "+." This is 
the magic NIS character chat matches 
any name in the NIS cable, so the vanilla 
system cruses everyone who wishes to 
connect with rsh. Removing chis"+" 
is the first cask when installing a new 
Sun system on a network. 

There are ocher situations where 
it seems desirable co permit the user 
co nominate a remote machine chat is 
permitted to access the local machine 
as chat user. In addition to the /etc/ 
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hos ts.equiv file, each user can create 
an access control file in their own home 
directory: the . rhos ts file. Again, chis 
generally contains one machine name 
per line. When the user sends rsh from 
a machine chat has its name present in 
the file, then chat machine is crusted 
to send the correct user information. 
In addition, rhe user can also supply 
a user name along with the machine 
name. This allows the. rhos ts file 
to say: "Ic's OK co be me when using 
an 'r' command from this machine as 
this user." 

The . rhos ts file needs protection 
by the file system. For instance, if I 
can come onto your machine and edit 
your . rhos ts file so chat it contains 
my machine and my user name, then I 
can retreat back co my machine and use 
rsh co run commands as you. So the 
rshd program refuses to use the con
tents of an . rhos ts file unless it's own
ed by the user who is trying to access 
it, and its file permissions only permit 
access by chat user. In face, forgetting 
to check and sec file permissions on the 
. rhos ts file is the largest source of 
mysterious failures when attempting 
co use an "r" command. 

Incidentally, the root user on any 
machine is created somewhat differencly 
by the authentication system. Superuser 
muse permit access co the machine via 
an . rhos ts file on their home direc
tory (conventionally the root of the file 
system) . Any entry in / etc / hosts. 

equiv does not apply to superuser. 
This is done because systems may be 
administered by different people and 
we are unable co determine access rights 
from their name. They are all using 
root as a login name. 
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Security 
What I've described above is the 

vanilla implementation of the authenti
cation system. If you cake a look at the 
Sun documentation you'll find chat 
many frills have been added over time, 
for example, the. rhos ts file can deny 
access co specific machines. 

The fundamental problem is this sys
tem relies coo much on the security sup
plied by the UNIX kernel. When PC 
systems appeared on the local Ethernet, 
they had no definition of a user, and 
certainly no superuser. It is possible for 
a PC system to be programmed to send 
connections co rshd from a low-num
bered port number and lie about who 
che local user is. The notion of "crusted 
pore numbers" flew out the window 
very quickly. 

Once a UNIX system is compromis
ed, an intruder can easily rush around 
the local network using . rhos ts access 
co move from machine co machine. On 
November 2, 1988, . rhos ts files were 
exploited by the Internet Worm, a pro
gram whose cask was co replicate itself 
as it moved from machine co machine 
across the Internet. Its urge for life was 
somewhat coo strident because it over
loaded its target machines, making 
chem unuasable. I suppose some good 
did come from chis. The incident did 
raise the whole problem of security on 
the Internet, turning the issue into a 
hot topic. 

In general, users are unaware of 
security when they wish co gee a specific 
job done and will leave unwanted con
tents in . rhos ts files. The basic prob
lem is the . rhos ts file puts security 
control in rhe hands of the users who 
are often unaware of the dangers. Of 
course, every systems administrator 
knows chat their job would be much 
easier if there were no users. 

Finally, the system depends on the 
integrity of the name service because 
it's doing a reverse lookup on an IP 
address co determine the name of a 
machine. If the name service can be 
spoofed into chinking chat a specific IP 
address belongs co a different machine, 
then the system is compromised. 

Many system security texts suggest 
chat users are dissuaded from using 
. rhos ts because it's coo open co abuse. 



Ihe systems administrator has no real 
:oncrol over what systems are entered 
in a user's . rhos ts fi le and, therefore, 
:ioesn'c know where logins and remote 
~xecucion requests are coming from. 
Jne solution has been to use Kerberos 
[O provide trusted validation of machines 
H a session level so that the validation 
)nly lasts for a small period of time 
rnd depends on a login made using 
1 password at some point during the 
user's session. 

The reason alternative solutions have 
)een sought is because it's convenient 
co use rsh and its friends. Security is 
1lways a compromise between usability 
rnd the need to keep the bad guys out. 
Firewalls have become a popular way to 
1llow lax security inside a network while 
providing a secure gateway to the out
;ide world. This is probably not good 
thinking. Maintaining a good level of 
;ecurity across a site can help if a fire
.vall is breached. 

I don't have a firewall. I rely on the 
;ecurity systems on all my machines to 
prevent unwanted access from the out
;ide world. This works because my site 
~as a small number of users and we are 
1ware of the security aspects of what is 
:lone on the site. I also use packet filter
ing on my router to prevent external 
;ires from connecting co any rshd dae
mon on any machine. Of course, chis 
means that when I am away from home 
rnd want to rlogin into one of my 
machines, I cannot and I am forced 
rouse telnet and give a password. 

One real alternative for remote 
iccess over the Internet is ssh, chis sys
:em behaves like the rlogi n command 
)Ut uses encryption over a single con
nection from the client to the server. 

Finding Out More 
Mose of the information in this arci

:le can be found in the standard issue 
manual pages that are supplied with 
{Our system. Pages of interest are rshd 
'.for a Sun system, it is in Section lM, 
md for a vanilla BSD system, it is in 
Section 8), which describes the auchenti
:acion protocol in detail; and rhos ts 
'.Section 4 on a Sun, Section 5 on a BSD 
;yscem), which contains information on 
:he valid contents of the / etc / hos ts. 
:quiv and. rhos ts files. 

UNIX Basics 
If you wane to find out more about 

security there are several books on the 
topic. However, many of chem tend to 
dismiss the "r" commands with a "just 
say no" statement. One book that does 
suggest practical help is UNIX System 
Security by David A. Curry (published by 
Addison-Wesley Publishing Co., 1992, 
ISBN 0-201-56327-4). T his book also 
has a good section on the Internet 
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Worm. You can find out more about 
ssh from http : //www. ssh. fi / 
sshprotocols2 / index.html / . -

Peter Collinson runs his own UNIX 
consultancy, dedicated to earn ing enough 
money to allow him to pursue his own 
interests. He writes, teaches, consults 
and programs using Safaris running on 
a SPARCstation 2. Email: pc@cpg.com. 
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SysJ~.~.~-.. A4.~~!!!.~!,f9:tion 

A 
couple of months ago, I wrote 
about the painful experience of 
being fired (see "Fired!," October 

1998, Page 36). Since then I've received 
a pile of encouraging messages, been 
given a lot of good advice and told tales 
that made the circumstances of my firing 
pale in comparison. 

A common element of the email I 
received was the optimism the writers 
offered me. One writer congratulated 
me. Another went so far as to say that 
anyone who hasn't been fired probably 
isn't trying hard enough or being proper
ly challenged. Some have learned hard 
lessons from their firings. Some still get 
chills when they think about it. Almost 
every message predicted that I'd end up 
with a better job and admonished me to 
be as selective and circumspect in my job 
search as I would be if I were in a secure 
job that I enjoyed rather than heading 
for the soup line. 

By the time the email started pouring 
in, I was already enjoying a new job. Still, 
the messages helped to wrap up an extra-
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by S. Lee Henry 

Hired! 
ordinarily difficult intermission in my 
career and shored up my attitudes for the 
long haul (or the next ax). Surprisingly, 
some of the best advice for getting a new 
job is also good advice for making the 
most of the one you're in. I've learned 
some important strategies for both. 

If you take being fired as an oppor
tunity to sift through the variety of posi
tions available, you will probably find 
that your options include more money, 
responsibilities more closely aligned with 
your skills and interests, more trips or 
trade shows and other options that might 
be tossed into the deal. If you're a skilled 
systems administrator or nerwork special
ist, you'll likely find many interesting 
opportunities that will meet your expec
tations and maybe even raise them. 

The Black Day 
Being fired is always traumatic. Some 

of the people who wrote me were fired 
more than once and told me that one 
experience doesn't prepare you for the 
next; each is its own tragedy and requires 
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its own recovery. Several suffered the 
humiliation of being marched out of 
their buildings by security guards-not 
because they had committed a crime 
against the company, but because it was 
policy or because those instigating the 
action wanted to insulate themselves and 
this expediency seemed to fit the bill. 

One writer's black day started when 
he noticed that his root passwords were 
not working. Soon after, his pager went 
off and he was summoned to the direc
tor's office, stripped of his gadgets and 
IDs and escorted out of the building. 

Loyalty Schmoyalty 
It's hard to resist the temptation to 

turn your office into a second home and 
the office crowd into a kind of extended 
family-at least it is for people like me 
with a high "affiliation factor." What I 
do from nine to five (or seven to seven, 
as the case may be) is a good portion 
of what I do with my life. It isn't "just 
work." Still, the relationship berween 
employee and employer is a fragile thing; 
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Systems Administration 

you shouldn't take it too seriously or fai l to tend to it. For 
many, as was true in my case, being fired brought a sense of 
betrayal. I was fired by a friend (at least he was when he hired 
me). One wonderfully articulate gentleman who wrote to me 
was fired after 22 years of "busting (his) oevos" for his com
pany. This hie home-my first marriage lasted 22 years. I can't 
imagine that my divorce and his dismissal didn't have some 
important things in common. Twenty-two years is, more or 
less, half my life and is probably half his as well. It's hard to 
strike the right balance between trust and caution. 

Another correspondent was reinstated 45 days after being 
suspended. It was too lace; the damage had already been done. 
The fragile bond of loyalty had been deeply gouged from the 
employer's side. He left after a month or so for a new company 
and a fresh emotional slate. Another man wrote from a com
pany that I used to work for in Virginia. I remembered meet
ing him there. It shook me up to think of my former employer 
treating this employee coldly. I felt an unwelcome conclusion 
nipping at my heels: You can only expect so much from an 
employment contract. Identify with your profession, not 
with your employer. 

A number of you suggested I consider consulting-good 
pay, little or no office politics and pick-and-choose jobs. I 
don't have room in this column to talk about the pros and 
cons of a consulcant's way of life, but it is a solution that 
keeps a lot of people pretty much in control of their careers 
and doing interesting work. 

One correspondent suggested that we should never stop 
"looking" for another job. Even if you love your job, you 
should always be on the lookout for the next. This is a good 
strategy for two reasons. First, if you are suddenly axed, you 
will have some carefully considered ideas about where to shop 
your resume. Second, looking helps to keep you in a mode of 
assessing your skills and realistically determining your worth. 

The Rules 
One of the best pieces of advice I received was to continu

ously hone my skills. There are certain skills that any serious 
sysadmin ought to have or should be acquiring whether or not 
they're required by our current jobs-just as any physician needs 
to keep up with che newest diagnostic techniques and drugs. 

Today, any sysadmin who doesn't know Perl and at lease one 
"standard" shell is putting himself at risk. The following is a 
list of recommendations for you to consider: 

1. Avoid nontechnical leadership positions. 
2. Maintain the attitude that specialization is not bad but 

avoid becoming "overly" specialized. 
3. Learn anything associated with Internet technologies 

and services, including, TCP/IP, Usenet news and send.mail. 
4. Keep your C programming skills sharp. 
5. Keep your Perl scripting skills sharp. 
6. Keep your scripting-sed, awk, c sh, sh and regular 

expressions-skills razor sharp. 

I felt an unwelcome 
conclusion nipping 
at my heels: You 
can only expect 
so much from 
an employment 
contract. Identify 
with your pro
fession, not with 
your employer. 

7. Emphasize open technologies, such as X Window, TCP/ 
IP, SMTP, SNMP, POP, IMAP, elm, tin, pine and so on, espe
cially those with published source code and standards. Any 
closed technology is apt to be limiting. Don't exclusively learn 
or overemphasize any of these. 

8. Get to know vi or emacs intimately. Learning vi is 
a good investment because it exists on every UNIX system 
known to man. 

9. Boot up Linux for personal use. Use it, love it or hate it, 
but keep it up. The experience will sharpen your UNIX skills 
and running a Linux system in your garage or den will buy 
you a membership in a very special "serious techie" club. 

10. Download and build every piece of public software you 
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can get your hands on, for example, 
GNU, X, elm, pine, tin, mutt, Net
scape, Majordomo and INN. Even 
if you never use any of the tools you 
build, the experience of understanding, 
debugging and troubleshooting your 
software installations will be invaluable. 

11. Avoid reliance on GUis. Use 
telnet, xterm and command mode as 
much as possible. Don't lose touch with 
the commands you are invoking when 
you click buttons. Don't avoid window 
managers-Open Windows and CDE 
make it wonderfully easy to do rhe 
12 things at once required of us-just 
use them wisely. 

12. Do not become so loyal to an 
operating system that you fail to learn 
some level of competence in others. 
Even if your workplace supports only 
one platform, learn as much as you can 
about other vendors' offerings. Today's 
networks are increasingly heterogen
ous. Your next job, or the next chal
lenge in your current position, might 
require you to work cross-platform. 

13. Learn enough Microsoft Corp. 

Systems Administration 
software (begrudgingly or not) to be able 
to work comfortably in a heterogenous 
network. Know how to set up TCP/IP 
on Windows systems. Learn Word and 
Excel. Learn Power Point. Work with the 
Windows NT Registry. Learn 95% of 
what an MCSE knows without taking 
the exams. Being able to integrate 
Microsoft "stuff" in an open environ
ment might one day save your butt. 

14. Create your own Web page and 
do it with vi! Don't use a Web editor, 
code the HTML by hand. 

15. Keep up-to-date on hardware. 
Don't upgrade your PC every day but 
make sure you know what's hot and 
what's not. Be as familiar with what 
constitutes good performance (from a 
CPU and a throughput standpoint) as 
you are with your children's bedtimes. 

16. Cultivate the ability to RTFM. 
You don't need to know every innocu
ous command and protocol. You need 
to know how to find information and 
solve problems. Practice, practice, 
practice your research and problem
solving skills. 

Try Out The Latest Software 
free software 

Try It NOW! 

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

Sun Solutions NOW! 
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Words of Wisdom 
I was fired for good reason. I made 

a bad decision-to work for a company 
with no customers without personally 
assessing the company's product or 
strategy. Though my ex-boss could 
have paid my salary for decades, my 
15 years of experience working with 
Sun Microsystems Inc. systems was 
of little use to him. When I started 
with InCap, there were two employees. 
When I left, there were none. Those 
of you who predicted that I'd find a 
better job were certainly right. 

There were so many good pieces 
of advice in the email I received that 
I cannot include it all here, but I will 
offer some of the highlights. The people 
who wrote me had some wise and very 
practical advice about how to recover 
from being fired, looking for work and 
cultivating your current job. One corre
spondent, Charles Pervo, suggested that 
we try to be optimistic and persevere 
when things seem bad, yet cautious and 
modest when they seem good. Another 
person suggested that we make our own 
employment safety nets-by promoting 
ourselves within our organizations to 
remind our bosses and others why they 
hired us. A third suggested that we care
fully question our interviewers during 
interviews-we don't want just any job, 
after all. We could end up with stupid 
bosses who have no idea what we do 
and what it's worth. We could wind up 
facing the ax once again. My favorite 
was this advice from one reader's father 
who said of being fired: "The best 
revenge is to live better!" 

Decide to make every work experi
ence, good or bad, a lesson learned. 
Allow every new experience to bring 
improvements in your skills and your 
beingness. Taking the job at InCap 
was a bad decision, but I am now 
wiser and in a job that I love. I am 
living better. ,_ 

S. Lee Henry lives better on a sailboat 
with her stephusband and stepdaughter. 
She works as a Webmaster and systems 
administrator for Web Publishing Inc. in 
San Francisco, CA, and spends a lot of 
time honing her UNIX skills. You can 
reach her at slee@cpg.com. 



NTegration 
by .tEleen Frisch 

User Report: lnterix 2.2 

T 
his month, I'll be taking a look 
at Version 2.2 of the Interix 
software package from Softway 

;ystems Inc. This family of products pro
,ides a UNIX-compatible user interface 
md program development environment 
mder Windows NT 4.0 (Service Pack 3 
s required). Previously known as "Open
\JT," Interix is available in many config-
1rations, ranging from a simple set of 
1tilities and tools for a single workstation 
o an unlimited-user server version, which 
ncludes full X server support as well as 
laemons that support incoming rlogin 
md telnet sessions. Support for the 
v1otif window manager and OpenGL 
s available as optional add-ons. Interix 
uns on both Intel Corp. and Digital 
:quipment Corp. (DEC) Alpha hard
vare platforms. 

Installing Interix was quick and easy. 
the product's claims of installing in less 
han 10 minutes were easily met (it took 
ive and a half minutes to install the 
X'orkstation Lite product demo). Interix 
ncludes both the Korn shell and the 

freely-available tcsh C shell, including 
support for user and systemwide initializa
tion files: .profile,. cshrc,. login 
and . logout. 

The package includes a full set of user 
commands and utilities. The first part of 
Listing 1 shows the output from its df 
command, a common pitfall for Win
dows NT/UNIX-compatibility services. 
As the output illustrates, lnterix's version 
of this command is flawless. It intuitively 
translates native Windows NT informa
tion to a UNIX format. I found all of the 
user utilities included with the product to 
be excellent implementations. 

The second half of Listing 1 indicates 
some of the mental adjustments that you 
may need to make if you're used to using 
regular Windows NT commands. Interix 
provides case-sensitive fi le names-a very 
good feature-but I had to do some fum
bling around to figure out the correct 
capitalization of standard Windows NT 
system directories. It's also easy to inad
vertently mix Windows NT and UNIX 
commands, which will not work as 
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desired. By default, the Windows NT 
path is not incorporated into the Interix 
PATH environment variable. 

Another great feature is the fully func
tional job control within the supported 
shells, as illustrated by the following 
examples: 

$ twm & 

[2] 196614 

$ jobs 

[2] + Running 
[1] - Running 
[3] Running 
$ kill %1 

twm 

xclock 
xterm 

These commands start a window man
ager, list current background jobs and 
kill the xclock process, respectively. 

The most common X client pro
grams are included with lnterix. They 
can be started from a shell window 
and can be installed in the standard 
Start menu, provided that an X server 
is available. Interix includes an X server 
in some of its product variations. I used 
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Listing 1 

$ df -k 
Filesystem 1024-blocks Used Available Capacity Type Mounted on 
//Harddisk0 / Partitionl 612832 533798 79034 87% ntfs I / Cl 
//Harddiskl / Partitionl 1397622 210348 1187274 15% ntfs I ! DI 
//Harddisk0 / Partition3 1374880 42640 1332240 3 % ntfs I ! El 
//Harddiskl / Partition2 257008 242837 14171 94% ntfs // Fl 
//Harddiskl / Partition3 449788 328728 121059 73% ntfs // GI 
//Harddisk0 / Partition2 511784 352944 158840 69% fat I I HI 
//Harddisk2 / Partition3 1550334 108660 1441674 7% ntfs I / Kl 
// demeter / xfer 770880 579520 191360 75% fat I / XI 

$ cd /IC/ temp 
//K/ Interix/ bin / ksh.exe: cd: /IC/ temp - No such file or directory 
$ cd /IC/Temp 
//K/ Interix/ bin / ksh . exe : cd : /IC/ Temp - No such file or directory 
$ cd /I C/ 
$ ls 
Acrobat3 MCSESQLI 
$ cd TEMP 
$ dir 
//K/ Interix/ bin/ ksh . exe: dir: not found 
$ ls 

TEMP 

arrow.bmp junk . junk uwin_log 

the Exceed server from Hummingbird Communications Led. 
char came with my demo copy of Interix. This combination 
worked well. Figure 1 shows my Windows NT desktop while 
several native and X applications are running. An xterm 
session co a remote UNIX system, xclock and a commer
cial X-based molecular visualization package are all running 
under X, in addition co the Excel application , which is run
ning natively. 

X applications can be run without a window manager (as 
in Figure 1), in which case they appear in normal NT win-

dows, or you may run any available window manager. Two 
freely avai lable ones are included with Interix, and a Motif 
window manager is also available for an additional cost. 

Integration with Native NT Facilities 
Interix highlights integration with native Windows NT facil

ities as one of its strengths. In some respects, the product does 
merge seamlessly with Windows NT. For example, it uses the 
standard Windows NT Services faci li ry co run many of its ser
ver processes. However, ocher facilities are entirely stand-alone. 

The sys log faciliry, for example, is not integrat

Figure 1. Running X Applications under Windows NT 
ed with the usual Error Log service, and the cron 
faciliry is entirely separate from the Windows NT 
Schedule service. In the latter case, however, the 
separation is undoubtedly due co the face char the 
native faciliry is limited co administrative users 
while the Inrerix cron service allows any user co 

schedule jobs, as is the case on UNIX systems (at 
the cost of one cron daemon process per user 
accessing the faciliry). 
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lnterix does provide full support for the NTFS 
file system, including all file attributes and charac
teristics. However, the interaction berween UNIX 
utilities and the native Windows NT file-level 
securiry-access control lists (ACLs)-can produce 
some strange results. Listing 2 illustrates the effects 
of the chmod command on the UNIX-sryle file 
permissions for rwo sample files, and Figure 2 
shows the corresponding ACLs. 

- ,_ ~■~o~'-='-=·~1==-"""=--'-'=--__, 

The original ACL is shown on the left in 
Figure 2. Ir grants Full Control co Administrator 
(the file's owner) and to the SYSTEM psuedo-
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Listing 2 

$ ls -1 uwin_log 
-rwx---rwx 1 Administrator Domain Users 2607 Aug 17 07:33 uwin_log 
$ chmod g+rw,o=r uwin_log 
$ ls -1 uwin_log 
-rwxrw-r-- 1 Administrator Domain Users 2607 Aug 17 07 : 33 uwin_log 

$ ls -1 arrow . bmp 
-rwx-- - rwx 1 Administrators Domain Users 1440054 Jan 19 1998 arrow.bmp 
$ chmod g-w,o+r arrow . bmp 
$ ls -1 arrow.bmp 
-rwx---rwx 1 Administrators Domain Users 1440054 Jan 19 1998 arrow . bmp 

Figure 2. ACL.s Modified by the chmod Command 
dr. Pe ,m,n ions EJ 

fie: C:ITEMP\w,n.Joo 

.Qwner: Acmristfator, 
!fame: 

Servel'Ope,ators 
SYST EM 

0.....0, [AWXOJ 
F<ICont,ollAI] 

fd P- Pe 1m1 ss mns 

fie. C:\TEMP\win_loo 
Q-.Admriob ... 

!fame· 

SpeciajAccett[RW) 
SpeciajAcce,s 1111 

Figure 3. New Modified ACL 

Ek C.\TEMP\anow bmp 

.Qwner~ata, 

ti-

OomainUsen 

E"""""" 
Specio Accen 
SpecioAccen IAlo/XJ 

I,,oe clAccet• JF<ICont,oi I,,oe clAcc= !SpeciajAcce,, a 
~ ~~~ a- I tt Carce! 

1ser, and Change access to che Server Operators group. After 
he chmod command, che UNIX file modes displayed by the 
. s -1 command are what is expected, but the contents of the 
1ew ACL (shown on the right) are somewhat surprising. First, 
c is limited to three entries-for the file owner (Administrator) , 
;roup (Domain Users) and ocher (Everyone) categories-all 
,cher entries have been removed. Second, che entry for Admin
scrator has been modified so it includes only chose Windows 
-.JT permissions chat have UNIX counterparts, thus, it changes 
i-om Full Control to RWXPO. This behavior is logically con
istent and as documented, bur ic may not in fact be what you 
vane from an integrated security facility. 

The second example in Listing 2 illustrates chis more clearly. 
["he initial ACL is the same as the one for the earlier fi le. On a 
JNIX system, the chmod command is a no-op because it does 
tot change the current file modes. However, 

The entry-level price is $299 for Interix Workstation Lite 
and $579 for the full Workstation version (the latter includes 
an X server). Server versions cost $1,099 for 25 users and 
$1,999 for unlimited users. Contact Softway Systems for addi
tional pricing information and optional add-on products. 

What's in a Name? 
I haven't seen any explanation for the name change from 

OpenNT to Incerix (I always rather liked the former). I sup
pose the name Interix is designed to combine components 
of "UNIX," "NT" and "integration" into a single, catchy 
moniker. Interestingly, Incerix also rhymes with Linux (as it 
is generally pronounced) , a fact which would be less signifi
cant were Sofcway Systems not currently offering nontrivial 
financial rewards for the first person who successfully pores 

several widely used Linux applications to 

his command results in che new ACL shown 
n Figure 3. 

lnterix 2.2 
the Windows NT/Incerix environment (see 
http://www.interix.com/bounty. 
htm for details). ~ Once again, extra entries within the ACL 

1ave been removed and the entry for Admin
mator has been modified to include only 
]NIX-compatible basic permissions. As before, 
ntries have been created for Domain Users and 
'.veryone. Note chat Everyone has the expected 
ile access, but the entry for Domain Users is 
mpty. The latter is correct because group per
nissions are all turned off, but including empty 
ntries in an ACL is not recommended security 
,ractice under Windows NT. 

Company 
Softway Systems Inc. 

Address 
185 Berry St., Ste. 55 14 

San Francisco, CA 94107 

Phone 
(415) 896-0708 

URL 
http://www.interix.com 

~ teen 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 /almost nonexis
tent) spare time, she enjoys painting and lounging 
around with her cats, Daphne, Susan, Talia and 
Lyta. Email: aefrisch@lorentzian.com. 
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Datagrams 
by John S. Quarterman 

Internet Outages 

A couple of months ago (see 
"Starr Day," November 1998, 
Page 50), I noted chat even the 

release of Independent Counsel Kenneth 
Starr's report on President Clinton had 
little effect on the Internet at large. This 
conclusion has some readers worried, 
who wonder, what then, would be suffi
cient to adversely affect Internet perfor
mance? Here are a few examples. 

Earthquake 
On January 17, 1994, at 4:31 a.m. 

PST in Northridge, CA, 20 miles north
west of Los Angeles, a magnitude 6.7 
earthquake struck. In just 15 seconds, 
15 people were killed and more than 
9,000 people were injured. This was a 
major disaster. What effect did it have 
on the Internet? 

The MIDS Internet Weather Report 

(http://www.mids.org/weather) 

was running even back then. (It began 
collecting data in December 1993.) It 
ran scans at 2 a.m. and 6 a.m. PST, 
thus, taking before and after snapshots 
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of the Internet on that day. Shortly 
thereafter, we published IWR maps 
of the Internet in Southern California 
using those two scans (see Matrix News 
402, February 1994). Here are some 
of the remarks that were made in the 
accompanying article: 

"Comparing the two series of scans, 
effects of the earthquake can be seen as 
far north as Lawrence Livermore Labora
tories, northeast of San Francisco (which 
shows higher latencies immediately after 
the earthquake), and as far south as San 
Diego (which shows more traffic several 
hours later). Ensenada in Baja California, 
Mexico, disappears just after the quake, 
but that is probably a coincidence, since 
the host we are pinging in Ensenada 
sometimes doesn't respond." 

This earthquake caused hundreds 
of billions of dollars worth of property 
damage, and it did take the San Fernan
do Valley area off the Internet for more 
than one day. This and other affected 
areas were mostly back online after one 
day and completely back online after one 
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week. The Internet as a whole was not 
affected beyond the immediate vicinity. 
By chis I mean that beyond the specific 
nodes chat were inaccessible, there was 
no overall effect on packet loss or latency 
among chose nodes the IWR was ping
ing, and the affected nodes were such a 
small fraction of the total pinglist that 
there was no significant difference in the 
latency or packet loss of the Internet. 

The main reason even part of the 
Internet was down is simple: Computers 
can't run without electricity. The only 
actual long-term Internet infrastructure 
damage I was able to discover was that of 
one router which fell over. All the others 
were back up once power was restored. 

War 
Serbia was notably absent from the 

Internet during the recent war in Bosnia, 
but popped back up immediately after
wards. Some other ex-Yugoslav states, 
including Slovenia, which were not 
directly involved in the war remained 
on the Internet the entire time. 



Datagrams 

Politics 
Saudi Arabia is still not fully connected to the Internet, 

preferring instead to run the world's largest intranet, with 
filtering at the gateways to the rest of the world. However, 
it has been rumored that this year Saudi Arabia will finally 
connect with the mainstream World Wide Web. Maybe its 
citizens are already hearing enough of unwelcome foreign 
ideas, such as multiparty political systems, via satellite tele
vision and the like that the Internet is no longer perceived 
as much of a threat. 

The People's Republic of China tried to keep the Internet 
out for a long time and now seeks to control it by registering 
users. Vietnam is pursuing a similar draconian approach to 
the Internet. Countries that make such choices have little 
effect on the performance of the Internet as a whole, except 
in slightly delaying its growth. 

Bad Routing Announcements 
While I was writing this column, a good example of an 

interesting performance problem occurred. A certain major 
Internet service provider (ISP), which we shall call ISP A, 
announced some routes that it shouldn't have. These routes 
were technically incorrect. Because ISP A announced these 
routes to a major clearinghouse for such routes, some other 
ISPs, in particular, the very large ISP B, believed ISP A. 
This led to a major outage in ISP B. Observing ISP B with 
our new Matrix IQ product (http: // www. miq. net), 
we saw the aggregate packet loss of its routers go through 
the roof-from just ordinary noise level to 94%. That's so 
close to 100% that, in effect, ISP B shut down. Not for 
very long, only for a few hours between 8 a.m. and 1 p.m. 
PST on Sunday, November 8. 

Latency to the few routers of ISP B actually online 
during that time spiked even more sharply. Measured from 
one of our beacons, it went from around 60 msec to more 
than 1,300 msec. This latency spike was brief and occurred 
at around 11 a.m. PST, but it was very noticeable. 

We observed similar packet loss and latency spikes, center
ing around the same time (11 a.m. PST) and of similar mag
nitude, from all of our beacons that were observing ISP B. 
The precise shapes of the latency and loss curves from the 
various beacons differ but they all show the same general 
event. These Matrix IQ beacons are scattered around the 
Internet in various ISPs, so there is no question that this 
was a real event and not an artifact of our monitors. 

This routing confusion was a problem that was seen in the 
performance of the Internet as a whole. We even detected it 
on our larger ping lists of the Internet. There was little effect 
on latency in those data, but there is a marked spike in packet 
loss exactly at the time of the routing event. "Marked" as in 
about four times as high as the lowest normal packet loss that 
would be expected for a normal Sunday afternoon, and more 
than double that of a busy weekday afternoon. 

So we have finally found something that affects the Inter
net as a whole! But how many of you, dear readers, noticed 
it? Probably not many. It occurred on a Sunday afternoon 
and was fixed within a few hours. 

Nonevents 
Back in 1996, Bob Metcalfe predicted that the Summer 

Olympics in Atlanta and Election Day in the United States 
would be the last straw for the Internet. Neither event had 
much effect on the Internet as a whole. Last year, the Starr 
report and Senator John Glenn's return to space aboard the 
space shuttle were thought by some to be big enough events to 

adversely affect the performance of the Internet. Neither did. 
The release of the Starr report slowed down those Web 

servers most closely associated with the initial distribution of 
the report, but not much else (see http: / / www. mids . org / 
press / s tarr. html) . The space shuttle mission slowed 
down some NASA Web servers, in particular, the one provid
ing details about the mission itself, but didn't cause noticeable 
packet loss on that same server (see http: / /www. mids . 
org / press / glenn). That event had no discernible effect 
on the Internet as a whole. 

The Starr report and 
Senator John Glenn's 
return to space 
aboard the space 
shuttle were thought 
by some to be big 
enough events to 
adversely affect the 
performance of the 
Internet. Neither did. 

I noticed last autumn no one bothered to predict that 
Election Day in the United States on November 3 would 
cause any difficulties for the Internet, and, in fact, it didn't; 
not a blip. 

Conclusion 
Compared to an earthquake, a war, or especially compar

ed to misconfigurations in the Internet infrastructure itself, 
the Starr report and other general news events were, at most, 
minor blips. To date, even real-world disturbances such as 
earthquakes have had only minor effects on the Internet. The 
only kind of disturbance that is really disturbing the Internet 
is misconfiguration among major ISPs, and even this type of 
disturbance has been rapidly fixed. ~ 

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 2 

L ast month, we began building a 
reader for text files in C++. Our 

intention this month is to provide 

software that will allow you to metaphor

ically make annotations, mark pages you 
wish to double-check or bookmark 

where you stop reading. 
As we've occasionally done in the 

past, this column is written using the 

CWEB literate programming tool, which 

melds program documentation and code 

into the same file for printing. You can 

pick up further information on CWEB 

from our Web page. 
The module we'll be building this 

time needs some overall structure. 

<header files> 

<bookmark class definition> 
<prototypes> 

<global data> 

<auxilary routines>; 

We're also going to need some header 

files. Many of the header files will be 
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familiar because they were used in last 
month's column. 

<header files> = 
#define _ALL_SOURCE 

#include <stdio .h> 

#include <stdlib.h> 
#include <string.h> 
#ifdef __ MSDOS 

#include <io.h> 
#include <dos.h> 

#define strcasecmp stricmp 

#else 

#include <unistd .h> 
#include <strings.h> 

#endif 

#include <sys / stat.h> 

Last time, we built the source code 

and methods for the Bookmark class, 
which stores the location where we stop

ped reading our list of files . So let's back

track a little and include the header with 

our class prototypes. 
The class internals are simple at 
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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 includ

ed a FileList class containing only the 

list of files, and a BookMark class con

taining a single bookmark. We could 
then instantiate a "BookMark" for the 

main bookmark and one for each sup

plementary bookmark we used. Instead, 
we've decided to include all the data in 

a single class.) 

<bookmark data>= 
int file_count; 

// how many files 
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char **file_names; 

// the actual file names 
ssize_t file_which, file_where; 

// main bookmark 
// next some constants 

enum { BOOKMARKS=26 }; // the array s1z1ng 
enum { EMPTY_BM=-11 }; // empty bookmark defn 

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

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

<bookmark interfaces>= 
Bookmark(FILE *fp); 
Bookmark(); 
~Bookmark(); 
void Add_File(char *name); 
int Find_File(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); 

h path to take? 

FINANCIAi SERVICES, INC . 

Our Business Is 
Helping Yours 
Grow. 

Rave Financial Services, Inc. 
1-800-500-7283 

• Lowest rental prices • Flexible Lease structuring 
• From 1 to 60 months • During Term Upgrades 
• Easy Application • Same day approval 

36960 Metro Court, Sterling Heights, Ml 4831 Z ELA -
Circle No. 21 

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_Line () 
{ 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 

0 
ur memory is 
designed to Sun 
specifications, 

built with the same compo-
nents and tested for the same 

performance. We build 100% 
compatibility into every module. 
We're so dedicated to quali',y, 
we offer a I ifeti me warranty. 

To get the same sparkle for 
less, ask for Transcend . The only 
peop le who see the 
difference will be 
from fin ance. 

Circle No. 20 
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Prev_File() 

if( file_which > 0) --file_which; 

file_where = OL; 

void 
Next_File() 
{ 

if( ++file_which > file_count 

--file_which; 

file_where = OL; 

bool 
No_More_Files () 

return( file_which file_count ); 

We need to define a global variable to tell us if we're 

reading a ZIP archive; for convenience, we'll simply save 
the file name of the archive if we are. (We define a macro 

to make testing easier.) Also, if we're reading a ZIP, we un

furl the current file into the current directory. This means 
we need to access basenarne ( file) if it's a ZIP we're 

reading, otherwise file. We define a macro to test this 

for us: 

<header files>= 
#define we_are_zip ((zip_name !=NULL)) 

#define locate(x) (we_are_zip? basename(x) : x) 

Also, the Boolean type isn't necessarily part of the language-it 
has been in and out of the C++ specification so many times no 

one's quite sure-so we do some 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 FILENAME_MAX 

# define FILENAME_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 file now and save ourselves some grief later. 

We'll also define a single string containing both names. This will 

save us some effort in function calls later on, as we shal l see: 

<header files>= 
#define INDEX " ___ ndx __ 

#define PRINT " __ _prt" 
#define INDEX_PRINT " ___ ndx ____ _prt" 

Also, we need to define global instances of the Bookmark 

class and z ip_name: 

<global data>= 
class Bookmark; 

extern char *zip_name; 

extern Bookmark *marks; 

Calling the Pager 
Now is as good a time as any to remind you that we're 

going to adopt a modified version of less for the pager, 
which we'll call lessrdr. We'll use it through a local routine 

called page ( ). Wrapping an interface routine like page () 

around the pager provides us with a little insulation, making 

it easier to insert a different paging program later. 

Wrapping an 
interface routine 
like page() around 
the pager provides 
us with a little 
insulation, making 
it easier to insert 
a different paging 
program later. 

Notice that despite all the setup we did in the class defi

nition for supplementary bookmarks, we'll ignore them here 

because we don't have room in this column to cover them. So 

supplementary bookmarks are this month's main exercise for 
the reader. (Never fear. We'll supply our solution to the exer

cise in the form of a CWEB change file and some more modi

fications to less on our Web page.) 

What do we need in our page ( ) routine, and how do we 

need to modify less for what we're trying to achieve? We do 

know that in addition to the normal complement of functions 

a program like less provides, our pager will need some extras 
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to deal with bookmarks. We could handle the bookmarks en

tirely in page (), but chat would require calling direccly into 

our C++ methods and require the pager to have more know
ledge about the mechanics of bookmarks than we really want. 

Instead, we'll provide callback routines to service the reader's 

bookmark requests. (This will also provide further insulation 

of the pager from the reader body.) 
Lee's begin by assuming chat we'll call page ( ) with a file 

name and the normal complement of flags to less, such as 

a begin line. The user will proceed to look at chis file, moving 

forward and back, interacting only with the code in the pager 
until he needs interaction with the calling 

routines for one of the following reasons: 

• He wanes to quit the program, 

saving the current location in the main 

bookmark. 
• He wanes to quit the program, 

but wanes to abandon all the new 

bookmarks he set and does not 

want to set the main bookmark. 
• He finishes the file and 

wanes to move on to the next. 

• He wanes to return to the 

previous file. 

• He sets a supplementary bookmark 
(which is part of the exercise for the reader). 

• He wants to return to a previously saved bookmark 

(which is also part of the exercise for the reader). 
We'll address each of these scenarios in the following sections. 

We could define a s truct for transmitting the file/line pair, 

but it will be easier to pass chem around by reference. Notice, 

however, chat the pager is going to be sent a file name and line 

number and return a line number; the pager won't change files 

without interaction from the main program. Generally, the 
main program will keep its notion of the main bookmark 

in the local instantiation of Bookmark as file_which and 

file_where, modifying it when we interact with the pager. 

In ocher words, when we're in the pager, the main program's 
idea of bookmarks will be wrong and we'll synchronize chem 

when we return to the main program . 
Overall, the situation is as follows: 

<process the files>= 
int x; 

do 
<special handling before ZIP text> 

<ensure that we have the file> 

<display current file returning retval> 

<special handling after ZIP text> 
X = retval & -BOOKMARK_MASK; 

switch( x ) { 

case RDR_NEXT: marks->Next_File(); 

case RDR_PREV: 
case RDR_QUIT: 

marks->Prev_File(); 

break; 

break; 

break; 

default: fatal ( "odd return from pager"); 
break; 

while( (x != RDR_QUIT) && 
(x != RDR_EXIT) && 
!marks->No_More_Files() ) ; 

In last month's column, we handwaved over the above code 

with a single call, to wit: 

void 
process_the_files( void) 

<process the files>; 

We also need a routine for the pager interface to cell the main 

program where we left off: 

<auxilary routines>= 

void 

SetMainBookmark(int loc) 

ssize_t xx= loc ; 
marks->Set_main(marks->Current_FileNr() ,xx); 

Now, we'll define the interface between the main program and 

the pager: 

<header files>= 

static char *hdrid = "$Id: rdrr .h,v 1.2 1998 / 11 / 03 \ 
17:08:33 jeff Exp$"; 

#define RDR_NEXT (OxlOO) 

#define RDR_PREV (Ox200) 
#define RDR_QUIT (Ox400) 

#define RDR_EXIT (Ox800) 

#define BOOKMARK_MASK (OxFF) 

#define COOKIE cookie" 
#define PRT " __ __prt" 

A quick and easy thing to deal with next is the special hand

ling for Z I Ps. We need to extract the file from the ZIP 

before reading: 

<special handling before ZIP text>= 
if( we_are_zip) 

<unzip the named file> 

We also need to delete the file if we extracted it from a ZIP, 

lest the directory get cluttered and confused-after all, we pur

posely stored our reading material in a ZIP archive in part ro 

help with clutter. 

case RDR_EXIT: break; <special handling after ZIP text>= 
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if( we_are_zip 

unlink(basenarne(marks->Current_File() )) ; 

For insurance, we convince ourselves that we actually have the 

file before we call the pager-interface routine. 

<ensure that we have the file>= 
if( access(locate(marks->Current_File()), 

R_OK) != 0 ) 

warning("file %sin index, not on disk \n", 

marks->Current_File ()); 

marks->Next_File (); 

continue; 

Displaying the current file involves preparing a calling sequence 
for the pager-interface routine, page ( ) . We'll assemble the 

argv [ ] vector that we'll pass to page ( ) , which in turn will 

execute lessrdr, our modified version of less. (For more on 

the fl ags we're passing to lessrdr, see che man page for less .) 

<display current file returning retval>= 

#define SMALLBUF 256 

int pargc; 
char *pargv[30]; 

int retval; 

char bl[SMALLBUF]; 

char b2[SMALLBUF]; 

char b3[SMALLBUF]; 

struct stat sb; 

pargc = 0; 

"lessrdr"; 

" -q"; II operate quietly 

pargv[pargc++] 

pargv[pargc++] 

pargv[pargc++] 

pargv[pargc++] 

pargv [pargc++] 

sprintf (bl, 

-r 11
; II leave ctrl chars 

" -ell i II quit on 2nd EOF 
ll_i II; II ignore case in 

"-P[%%f, %ld of %d] ?e(end) :%%p \\%%. 

marks->Current_FileNr()+l, 

marks->File_Count() ) ; 
pargv[pargc++] = bl; 

search 

II add the flag to get us to the right line 
if( marks->Current_Line( ) > 1 ) 
{ 

sprintf(b2, "+%ld", marks->Current_Line()); 
pargv[pargc++] = b2; 

II add a flag to buffer the whole file 

II in memory, if we can 

if( stat(locate(marks->Current_File()), 

&sb) == 0 ) 

sprintf(b3, "-b%d", 

(sb.st_size + 1023) I 1024); 
pargv[pargc++] = b3; 

pargv[pargc++] = 

locate(marks->Current_File()); 

retval = page(pargc, pargv); 

The Pager Interface 
We begin simply enough with a prototype for the routine 

we called above: 

<prototypes>= 

int page(int ac, char *av[]); 

The pager interface must do a bunch of things with the argu

ments we assembled above. To wrap it up into code, 

int 
page(int pargc, char *pargv[]) 

int len = 0, i; 

<find length of arguments> 
<assemble the command> 

<do it!> 

<read back the results> 

<store and return results> 

We need to count the length of the arguments so we know 
how much space to allocate for the command line. We should 

also leave some space for possible quote marks. (We'll concede 

that chis may be a little anal retentive of us. We could probably 

have just allocated a fixed, large buffer. ) 

<find length of arguments>= 

for( i = 0; i < pargc; i++ 

len += strlen(pargv[i]) + 3; 

Our next step is to assemble the command into a single 

string: 

<assemble the command>= 

char *cmd = (char*) malloc(len+l); 

strcpy( cmd, pargv[0] ) ; 

for( i = l; i < pargc ; i++ ) 

strcat ( cmd, 11 11 
) ; 

if( strchr(pargv[i],' ') !=NULL) 

strcat(cmd, "\""); 

strcat( cmd, pargv[i] ) ; 

if( strchr(pargv[i],' ') !=NULL) 

strcat(cmd, "\""); 
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~he process of invoking lessrdr should be pretty obvious. 

lut we also remember to free the command buffer, lest we 

:ause a memory leak. 

do it!>= 

.ystem(cmd); 

ree(cmd); 

lVhen we return, we need to read back the cookie that the 

xternal reader left us; we can delete it when we're done. 

read back the results>= 

'ILE *fp; 

nt retval, location; 

p = fopen(C00KIE, 'r"); 

f( fp ==NULL) 

fatal ( •can't open cookie file!• ) ; 

scanf ( fp, • %d %d', &retval, &location); 

close(fp); 

nlink(C00KIE); 

~hose results need to be stored as a bookmark using the call-

1ack routine we developed earlier: 

store and return results>= 

f( retval == RDR_QUIT) 

SetMainBookmark(location); 

eturn(retval); 

lVhen we're done and fall out of the big do loop above, either 

,y finishing the last file or quitting, we need to wrap things 

Lp. We do this by writing the index file and saving it, if we're 

eading a ZIP. However, we don't write the index at all if we 

,ant to abandon all changes. 

process the files>= 

f( X != RDR_EXIT) marks->Write(INDEX); 

f ( we_are_zip ) 

<zip the index and print files> 

;ervice Routines 
We need to spend a few sections talking about service 

outines. We'll begin with the service routines to extract and 

eturn files to ZIP archives. We'll start by writing the routine to 

,rovide us, one at a time, with the list of files in a ZIP archive: 

auxilary routines>= 

har * 

ext_file_from_listing( void 

static FILE *fp = NULL; 

static char *listname; 

static char *buf; 

char *s; 

if( fp == NULL) { 

#ifdef DEBUG 

warning( •generating listing file\n", NULL ) ; 

#endif 

<generate the listing file> 

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

<clean up the listing file> 

#ifdef DEBUG 

warning("next_file ... () -> NULL \ n', 

NULL ) ; 

#endif 

return NULL; 

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

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

if( (s=strrchr(buf,' ')) != NULL 

*s O; 
*s O; 

s++; 

else 

s = buf; 

<special handling ifs points at caret> 

#ifdef DEBUG 

warning( 'next_file . .. () -> %s\n ' , s); 

#endif 

returns; 
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We need to fill in the blanks from the last routine. First, let's 

generate the listing file and open it. At the same time, we'll 

set up the transient storage. 

<generate the listing file>= 
listname = (char*) malloc(FILENAME_MAX); 
buf = (char*) malloc(BUFSIZ); 
<pick a zip listing file name> 
<zip listing> 
if( (fp=fopen(listname,"r")) ==NULL) 

fatal("can't open list file just built"); 

Next, we need to clean up after ourselves. To indicate 
that we don't have an active listing file, we set FILE * 
to NULL: 

<clean up the listing file>= 
£close ( fp) ; 
unlink(listname); 
free ( listname) ; 

free (buf); 
fp = NULL; 

The name of the file for the ZIP listing depends on a num
ber of factors . In particular, if we're on a DOS system and we 

are getting the archive off a floppy, we want to put the listing 
file on the C : drive so as to not take up space on the floppy. 

(Exercise for the reader: What should this code do on DOS 

if you're operating out of RAMDISK?) 

<pick a zip listing file name>= 
#define LISTFILE "@@@" 

Feature: 
Circulating in Distributed Computing Environments 

Columns: 
Ask Mr. Protocol-The Numbers Czar 
UNIX Basics-Those ' r' Commands 
Systems Administration-Hired! 
NTegration-User Report: Incerix 2.2 
Datagrams-Internet Outages 
Work-Reader, Part 2 

WebServer Magazine: 
Trying Out Transactions 
The Smarr Card Is the Computer 

if( zip_on_floppy() ) { 

strcpy ( listname, "C: ") ; 
strcat(listname,LISTFILE); 

else 
strcpy(listname,LISTFILE); 

We need to deal with the situation on UNIX where the file 
name in the listing is preceded by a caret to indicate "case fold

ing," that is, in a ZIP archive created on DOS. We don't need 

to fold this into an # i fdef because the caret is an illegal file 

name character in both DOS and UNIX. 

<special handling ifs points at caret>= 
if( *s == ,A, ) s++; 

Errors need their own routines, as follows: 

<auxilary routines>= 
void fatal( char *msg 

fflush(stdout); 
fprintf (stderr, "%s\n", msg ) ; 
fflush(stderr); 
exit ( 1 ) ; 

void warning( char *msg, char *s ) 

fflush(stdout); 
fprintf(stderr, msg, s ) ; 

fflush(stderr); 

To help SunExpert serve you better, take a few minutes to close 
the feedback loop by circling the appropriate numbers on the 

Reader Service Card located elsewhere in this magazine. Rate the 
following column and feature topics in this issue. 
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We've also got a bunch of holdovers for handling ZIP 
files. We'll handle chem below, but first we need a service 

routine to deal with chem. The pksys tern ( ) service routine 

should handle the placement of che working file so we don't 

overrun the floppy, but it doesn't. 
(Exercise for the reader: Fix the pksys tern ( ) routine 

so chat it can handle the possibility chat we are reading off 

a floppy disk.) 

<auxilary routines>= 

void 
pksystem( char *cmd, char *flag, 

char *flag2, char *file ) 

char buf[BUFSIZ]; 

sprintf(buf, "%s %s %s %s %s %s", cmd, 
n_gn, 

flag, zip_name, flag2, file); 

#ifdef DEBUG 
printf( "%s\n", buf ); sleep(l); 

<unzip the named file>= 
pksystem(UNZIP, "-o -j ", "", 

marks->Current_File() ) ; 

And here's one last utility routine, which we defined 
lase month: 

<auxilary routines>= 

void 
unzip_index_print( void 

{ pksystem (UNZIP' "-o"' "" 'INDEX_PRINT) ; 

We need the routine to cell us if our ZIP is a floppy for 
occasions like the floppy overrun test we didn't add to 

the pk sys tern ( ) routine above. (Exercise for the reader: 
We never assume chat we're reading from a 

floppy, but what's the correct strategy for 
figuring out if we are? Remember chat 

our current disk on DOS might be A:.) 

#endif <auxilary routines>= 
system( buf ); bool 

We also need to define the ZIP utilities: 

<header files>= 

#define ZIP "zip" 

#define UNZIP "unzip" 

In a couple of quick passes, we'll deal with calling chat service 

routine. Some explanation is in order: When unzipping, we 

use the -o flag to force the overwriting of existing files (we 

wane to look at the file in the archive, not an old local copy), 
and the - j flag to ignore the directory names on extract (we 

wane to extract the name locally, and not leave directories as 
debris when we're done). 

Similarly, for zipping the index and clipping fil es back 

into the archive, we use the -o flag to set the archive date to 

the latest member (chis keeps our archive dated identically 
with the index file , chat is, with our last read) and the -rn 

flag, which moves the file back into the archive, removing 

it as debris from the local playing field. For the listing, the 

qq appendage lists only the file lines, without headers and 

trailers. The one-liner for the ZIP file listing is 

<zip listing>= 
pksystem(UNZIP, "-lqq", ">", listname); 

The code for extracting the index and print files is 

zip_on_floppy(void) 

return false; 

We need an interface like the familiar 

shell basenarne function: 

<auxilary routines>= 
char* 

basename( char *path 

char *s; 
s = strrchr(path, ' / ' ) ; 

if( s ==NULL) return path; 
return ++s; 

We also need prototypes for all these routines: 

<prototypes>= 
void fatal( char *msg); 

void warning( char *msg, char *s ) ; 
bool zip_on_floppy(void); 

void pksystem( char *cmd, char *flags, 

char *flag2, char *file ) ; 
char *basename(char *path); 

Finishing Up 
<zip the index and print files>= We're almost out of space, but we've left some information 

pksystem(ZIP, "-o -m", "", INDEX_PRINT); out. For example, you now have the wrapper code for the pager, 

but not che pager itself The pager code is just a modified ver-

The code scacment to extract a file is sion of less, and the context differences are provided on our 
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Web page. But, more important, now that you have code to 
read text, where can you find some text? As we pointed out 
last time, we wrote this originally to allow us to read back 
issues of RISKS digests, which can be found at ftp: // ftp. 
sri. com: /risks, but there are other sources of text: 

• Biblomania, The Network Library, http: // www. 
bibliomania.com 

• U.S. Congressional Web site, which contains the text 
of bills introduced, http: / / thomas. loc. gov 

• Open Book Initiative, ftp: // ftp. std. com/ obi 
• Project Gutenberg, http: / /www. gutenberg. net 
Furthermore, there is a whole list of improvements that can 

be made to our code. You may have noted some of them in the 
margins already. Perhaps you, Gentle Reader, will add one of 
the features below we haven't had time to build. If you do, let 
us know, and we'll add it to the code on our Web site. 

• We'll repeat the one we've already mentioned: build the 
code to implement supplementary bookmarks. 

• The Project Gutenberg version of Alice's Adventures in 

Wonderland is accompanied by GIF images of John Tenniel's 
illustrations for the original printed version. How would you 
display some text followed by a drawing, or even display them 
simultaneously? 

• Can the formatting be improved from flat text? Can the 
open source version of a Web browser be used as the pager? 
How would you do the conversion from flat text input files 
to HTML on the fly? 

• Can you think of a portable way to hide the index file 
on both DOS and UNIX? On DOS, a file is hidden by setting 
an attribute flag; on UNIX, it's hidden by beginning its name 
with a dot. We're not sure it's legal to have a DOS file with an 
empty name and just an extension. 

• We haven't been very consistent in our strategy for load
ing text into RAMDISK on DOS. What improvements could 
be made? 

• Can we implement an interactive index? In this mode, 
we would display the list of files in our current index and click 
on the one we want. This would allow us to skip from chapter 
to chapter in a book, or go backwards and forwards to chase 
references in RISKS. 

• We need a command-line flag to print the version number. 
• There are some flags in ZIP mode we haven't used but 

we might have. We used the -o flag so the archive retains the 
date of the latest file, but we could also have used the - k flag 
for Info-ZIP on UNIX to maintain compatibility with PKZIP 

files on DOS. 

• When we print output into the clipping file, we should 
head each page with the file and line number. 

• The wrapper program is fairly simple in concept. Could 
it be rewritten as a Perl script? 

• As currently constituted, we need to keep the list of 
bookmarks in our head. Can you figure out a way to display 
and annotate them? 

• Sequentially running this program in a single directory 
will overwrite an existing index file. Can you fix that? 

As we mentioned in our November column, "A Short 
History of Reading," Page 58, commercial products are now 
available to handle the function of this code in stand-alone 
boxes. The most recent mentions of these products we've seen 
were in two wire-service stories in the Rocky Mountain News. 

In the first article (reprinted from The Wall Street journal) , 

NuvoMedia Inc. (http: // www. nuvomedia . com), which 

offers the Rocket eBook, announced distribution agreements 
with publishers and says it expects to sell books electronically 
for $18 to $25. This price is close to the cost of a hardcover 
book, but the printing and distribution costs are essentially 
nil. It suggests that their marketing folks have come up with 
an absurd pricing model, or that the publishers-two of which 
are already investors in NuvoMedia-are insisting on more 
than 100% royalties on content. Part of the appeal of this 
technology is that the publishing cost is lowered; not pricing 
the content to reflect that difference will kill the idea. 

In the other article, from Scripps Howard News Service 
(http: // www . shns. com), both Martin Eberhard of 
NuvoMedia and Tom Pomeroy of SofrBook Press (http: / / 
www. softbook. com), maker of the SoftBook System, 
acknowledged that they are aiming their products at people 
who need a lot of data to be portable. Eberhard is quoted 
as saying, "This is designed for. .. the person who reads and 
travels a lot. " We already carry a lot of hardware when we 
travel. Our normal mode of operation is to clear an airport 
with more weight in our briefcase than in our suitcase. Just 
thinking about adding an extra two pounds for the special
ized hardware makes our shoulders hurt. 

We want to issue a challenge to both companies: Because 
your profits are going to come from the content you're pro
viding, why not provide reader software for your content to 
run on laptops? Most of those folks who read and travel a lot 
are already lugging around much more computing power than 
they need to run your applications. The real barriers to bring
ing your software to a general-purpose computer are security 
of the content and communications, bur those problems are 
already solved with specialized hardware. If it's helpful, you 
can begin your laptop work with the software we provide 
here; we'll offer very nice royalty rates. 

That's it from the Rocky Mountains for the beginning of 

1999. Happy New Year and, until next rime, happy trails. -

Jeffrey Copeland (copeland@alumni. caltech. edu) lives in 
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 
available at http: // alumni. caltech. edu r copeland/ work. 
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t's easy to blame the Internet for the 

urgency we all feel to better implement 

distributed computing in our organi

zations, but global competition and 

the trend toward "just-in-time" everything are part 

of the mix as well. It's no wonder so many of us pack 

a pager. 

Is IT really in the midst of a trend toward recentral

ization or will we continue down the path toward ever 

more distributed computing? The question is probably 

meaningless thanks to the Internet. Think about it. Yes, 

we're moving more of our so-called "departmental" 

servers into the glass house but, at the same time, 

ubiquitous computing is being facilitated by everything 

from smart cards to laptops and personal digital 

assistants (PDAs). And today, we're on the cusp of 

by Karen Watterson 
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what promises to be a major new trend: rental applications, 
sometimes called software outsourcing, and other new forms 
of Internet-enabled services. 

Oracle Corp. Chief Executive Officer Larry Ellison has 
been one of the most vocal proponents for what is being 
called Oracle Business Online. But whether you call it 
application hosting, outsourcing or online services, it's a 
trend that is bound to make good business sense for many 
organizations. 

Some organizations like Oracle and Microsoft Corp. will be 
offering new online services. (Steve Ballmer, Microsoft Chief 
Executive Officer, said in the December 1998 issue of Red 
Herring Magazine, the company "will offer [through its portal) 
a number of services that really build on what people do with 
their PC-whether that's filing services, calendaring services or 
backup services." See http: //www. redherring. com.) 

Others, including the traditional systems integrators and Big 
Five firms (Arthur Andersen, Ernst and Young LLP, Price
waterhouseCoopers, Deloitte Touche Tomhatsu and KPMG 
International), expect to see an increasing percentage of their 
revenue derive from application outsourcing. Smaller "body 
shop" integrators will undoubtedly offer less expensive out
sourcing services that are based on a set of standard templates 
or best practices and will require firms to change their own 
business practices to conform to the outsourcer's model. 
Niche players will provide everything from vertical expertise 
to forums for virtual collaboration. 

How Many Distributed Applications? 
According to Meta Group Inc., a research firm based in 

Stamford, CT, the typical Global 2000 corporation has more 
than 49 enterprise applications and spends 25% to 33% of its 
IT budget on application interoperability solutions. That rep-

By the Numbers 

:::::i International Data Corp. (IDC), Framingham, MA, predicts that 
the U.S. market for outsourced network management services 
will reach $4.7 billion by 2002. 

:.J IDC predicts that the U.S. business process outsourcing (BPO) 
market will reach $2.9 billion by 2002. 

:I IDC also predicts that the worldwide market for integration 
services and network consulting will be worth $23.25 billion 
by 2002 (compared with $10.86 billion in 1997), with an 
increasing share of revenue coming from fixed-price contracts. 

□ Gartner Group Inc. , Stamford, CT, anticipates that by 2001 , 
60% of enterprises will use selective outsourcing. 

:.i Meta Group Inc., Stamford, CT, estimates data mining to have 
been an $8.4 billion market in 1998. 

o IDC identified San Jose, CA-based BEA Systems Inc. as the 
middleware market leader in 1997 (with 31 % of total revenue 
worth $347.3 million) . 

:::::i The Yankee Group, Boston, MA, forecasts that the systems 
integration market will grow from $99 billion in 1997 to 
$162 billion in 2000. 

:J Gartner Group estimates 75% of organizations with more 
than 2,500 desktop systems will have some sort of distributed 
asset tracking in place by 2000. 

resents a big pile of money (see "By the Numbers"). It's no 
wonder vendors and systems integrators are coming up with 
new strategies to win their share. 

We just said there's a trend toward offering services over 
the Internet. But that's not the only one affecting you and 
your distributed applications; here are some others: 

Traditional network integrators, such as IBM Corp., EDS 
and Digital Equipment Corp./Compaq Computer Corp. are 
adding application management to their portfolios of net
work and systems management. Others, including Hewlett
Packard Co., Unisys Corp. and Wang, are expanding their 
service offerings and reacting to customer demand for single 
vendor solutions. 

Traditional transaction manager vendors such as Computer 
Associates International Inc. (Unicenter TNG), Tivoli Systems 
Inc., now a subsidiary of IBM (Tivoli TME and Tivoli Net
view), and HP (Open View) are facing growing competition 
from aggressive companies like BEA Systems Inc. (BEA Tux
edo, BEA Top End, BEA M3 and BEA WebLogic) and Com
puware Corp. (EcoSystems, QACenter and NuMega), who are 
assembling comprehensive suites from the middle out. Vendors 
like Platinum Technology Inc. (Poems) and BMC Software Inc. 
(Patrol) are also developing comprehensive suites that monitor 
everything from operating system and database application 
performance to service-level agreements (SLA) and service-level 
management (SLM). SLA and SLM are two of today's more 
popular buzzwords-ones that are often associated with helping 
reduce the total cost of ownership. 

Other data integration and data warehousing vendors are 
tackling the exploding market for "business intelligence" from 
a data staging, consolidation and distribution standpoint. 
They, too, are using alliances and acquisitions to assemble 
comprehensive, integrated suites that offer customers "one
stop shopping" for enterprise business intelligence needs. 
Some of these data integration and consolidation efforts in
volve packaged application, enterprise resource planning 
(ERP) and supply chain vendors such as SAP AG. You can 
use SAP's data warehouse or buy software from third parties 
that will let you include SAP data in your data warehouse. 
And almost all the major front-office and ERP vendors are 
moving toward modularizing their products to allow more 
support for distributed programming. 

Related to data warehousing, data mining and business 
intelligence is the explosive field of customer relationship 
management (CRM). This, too, is moving into the 24x7, 
distributed virtual space with the help of online customer 
service and call centers. 

Replication Provides Some Help 
David Clements, a programmer and analyst for U.S. Steel 

in Fairfield, AL, isn't alone in bemoaning the lack of standards 
for distributed computing applications (see "The Only Stan
dard Is there Is no Standard," Page 54). 

"Large corporate infrastructures are never homogeneous," 
says Clements, who has a Ph.D. in physics. At U.S. Steel, 
there are multiple hardware platforms and multiple operating 
systems. "Software's even more varied than hardware," says 
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Clements, referring to the range of development cool suites, 
programming languages and database environments in exis
tence today. "And data are even more varied still. We've got 
data chat's input manually, rypos and all. We've got data chat's 
automatically recorded, including massive data streams from 
sensors. " Clements goes on to list ocher data sources: external 
data, legacy data and ocher repositories on various media. 
He says he found two-way replication a useful technique 
for avoiding the delays that can plague diverse systems char 
are distributed across multiple time zones. 

Unfortunately, distributed acquisition responsibiliry in 
today's typical global organizations exacerbates the general 
data and cool balkanization and resulting data "chaos." (How 
ofren do che programmers, systems administrators, database 
administrators and "network rypes" in your organization agree 
on anything?) 

Another problem associated with distributed computing 
is the need for better Windows-UNIX integration and inter
operabiliry. Despite the best efforts of chose vendors who are 
working with Microsoft to port the Windows APis to UNIX, 
there's still a lag, specifically with advanced Component 
Object Model (COM) and COM+ APis. Then there's the 
basic challenge of supporting a decentralized and mobile 
workforce. Clements' ocher pet peeves: how hard it is to 
rigorously test distributed applications; how hard it is to 
get programmers to document their work; and how hard 
it is to find good auditing cools. 

Competing Object Models 
In response to the demand for more simplistic, single-source 

solutions, many software vendors are cobbling together devel
oper suites as well. Microsoft leads the pack with its Visual 
Studio Enterprise Edition. The product's major components 
include Visual Basic, Visual C++, Visual]++, Visual FoxPro, 
Visual Inter Dev, Microsoft Repository, Microsoft Visual 
Modeler, Component Manager, Visual SourceSafe and SQL 
Server Desktop Edition. 

Microsoft's object model, COM, will evolve into COM+ 
under Windows NT 5.0. One notable new feature of COM+ 
will be the availabiliry of built-in transaction services similar 
to chose currently offered by the stand-alone Microsoft Trans
action Server (MTS), which is shipped as part of che Windows 
NT 4.0 Option Pack. 

Many of the ocher major enterprise hardware and software 
vendors, including IBM, Oracle and Sun Microsystems Inc., 
support che Object Management Group's Common Object 
Request Broker Architecture (CORSA) and Sun's Enterprise 
JavaBeans (EJB) object model. Although a variery of software 
"bridges" exist to literally bridge the gap between these two 
major object models, most organizations feel pressured to 
weigh in behind one or the ocher. 

Listen to this recent post to a programmer newsgroup: 
We are currently evaluating packages that do inter-application 

integration. What we're looking for needs to run across a global 

corporation, with significant operations in many countries 

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 
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around the world. I need to push/pull data between France, the 
US. and Singapore for starters. 

What we're trying to hook up is quite the melange of apps: 
UNIX NT and AS/400 OS-manufacturing process control stuff, 
supply chain applications, possible future e-commerce apps, etc. 
Lots of stuff being moved today via FTP, and that's just not 
making it. 

I'd like to know if anyone on the list has tried doing this with 
MSMQ [Microsoft Message Queue, which supports asynchronous 
distributed messaging} and MTS, using VB 516 for the compo-

nents. Problems? Transaction rates? Things you'd do differently 
if you had it to do all over again? 

Does this strike a chord with you? 
Last June, James P. Kelly, chairman and chief executive 

officer of United Parcel Service, headquartered in Atlanta, 
GA, spoke at the Warehouse of the Future Conference in 
Phoenix, AZ. During his speech, Kelly discussed global com
merce and the creation of value-based logistics solutions based 
on globalism, connectivity and service. Kelly said the com
pany's ubiquitous brown trucks are becoming the rolling 

The Only Standard Is there Is No Standard by David Clements 

Yes, in the best of all possible worlds, all employees would 
use identical hardware running a single operating system, 
with the latest service pack applied , of course, and use the 

same development and/or office suites. Any upgrades would be 
deployed simultaneously worldwide. Our ideal organization would 
run standardized server hardware, a single version of a single ven
dor's database, have a single enterprisewide data warehouse and so 
on. There would be no such thing as "legacy" hardware or software. 

The real world, of course, isn 't like that. I work at U.S. Steel in 
Fairfield, AL, as a programmer/analyst, and there are almost as 
many types of computer platforms, laguages and operating sys
tems in use here as there are varieties of steel we produce. 

Our plant is split into three major operating divisions, each with 
different "areas" headed by an area manager who's responsible for 
one or more of the mills used in steel production. Capital budgets 
being what they are, we don't install or upgrade all the computers 
in all our mills simultaneously. Today, we still have mills doing 
direct manual entry of production data via a dumb terminal con
nected to UNIX systems at our headquarters. Others are almost 
fully automated, running VAXNMS/FORTRAN, and you 'll even 
find pockets of systems running NT/SOL/Visual Basic. 

In theory, the IBM installation at our corporate headquarters is 
the ultimate source and destination for all customer order and mill 
production data. In the real world, however, there are times when 
a query to the local "upstream" database is preferable to waiting 
for a message to travel to headquarters, be processed , translated 
to the mill 's format and rebroadcast downstream. Avoiding these 
delays is especially useful in cases where the upstream mill isn't 
fully automated and any updated data might stack up in local buf
fers awaiting action by a human operator who won 't necessarily 
get to it immediately. Sound familiar? 

Our computing chaos is exacerbated by the number and variety 
of users entering , updating and/or querying the data. Every time 
a facility produces a piece of steel , an assortment of information 
records are created . We record basic process data, such as 
weight and dimensions, not only to help plan operations down
stream but to calculate production-based crew incentive bonuses. 
Although these records may only be needed until the next mill 
is complete, or until the next pay period is over, other physical 
properties, such as X-ray scans, furnace temperatures, mill 
forces and tensions and so on, are maintained for use by Quality 
Assurance-and may also need to be archived for 10 to 15 years 

if the final product is going to carry a warranty. (How many 
of us still have a compatible tape drive for something archived 
10 years ago?) Dates and locations are recorded for our internal 
"census bureau." While this data may seem mundane, it's a 
challenge to have crane operators, truck drivers and railroad 
and warehouse workers all able to access or update such data 
from a variety of locations. 

Alas, life in the steel business is not as simple as just tracking 
one piece of metal from initial entry to its final destination. At vari
ous stages, pieces get welded or split or moved out of sequence if 
additional processing is suddenly required . A conservative estimate 
of the average number of identities a given piece will have during 
production is seven or eight, and only the final identity might be 
unique to the final piece. 

The need to be able to track the history of a piece of steel from its 
beginnings in a 300-ton pot of molten iron to its emergence as five 
tons of 0.03-inch thick galvanized steel destined to be a microwave 
oven shell is the biggest justification for centralizing everything on 
the corporate mainframe. Keeping the mills running on tight sched
ules and allowing flexibility for advanced planning is the justification 
for local, distributed and often multiplatform data access. Th is is, 
after all , our ultimate goal in terms of ensuring customer satisfac
tion, on-time delivery and product quality. 

Thus, we have many users, databases and platforms, with many 
links, keys and pointers. This is a long way from the ideal model 
where a) all boxes are up-to-date with the latest operating systems, 
office suites and browsers; b) all users are trained, adept and moti
vated-Prairie Home Companion-style "above average"-and careful 
to coordinate actions with other users; and c) all developers and 
database administrators have anticipated and tested every possible 
situation. 

In the distributed computing world as we know it "zero adminis
tration" has zero probability of ever occurring , and textbook certifi
cations are only a starting point in your employment history. Good 
luck to each and every one of us. 

David Clements is a programmer/analyst for the Sheet Products 
Division of U.S. Steel in Fairfield, AL. Prior to moving to Alabama, 
his computing and research experiences ranged from working with 
Apple machines and PDPs in Antarctica to Data Generals and PS/2s 
in northern Manitoba, with several other platforms and locations in 
between. Email: dclements@uss . com 
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physical warehouses of American 
industry, keeping the supply chain 
in continuous motion. "And, of 
course, it must be connected by 
information that provides the con-
fidence chat bricks and mortar and 
security guards did 25 years ago. " 

To extend the analogy, don't 
you chink distributed objects are 
a lot like UPS trucks? 

As U.K.-based research firm 
Ovum Led. says, in promoting its 
report on component technology 
( Componentware: Building it, Buying 
it, Selling it by Kary Ring and Neil 
Ward-Dutton, July 1998), "Software 
vendors of all sores-including enter
prise business application vendors, 
middleware vendors and develop-

Distributed Computing 

Figure 1. IBM's E-Business Application Framework 
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ment cools vendors-are heavily promoting component tech
nology chat will revolutionize the way chat software of all kinds 
is built, packaged and sold. However, the technology has been 
'bubbling under' for many years, and IS managers are right to 

be skeptical about the current wave of hype. Moreover, it is by 
no means clear whether different software vendors promoting 
component technology are all talking about the same thing; or 
if their notions of components are converging or diverging." 

Steven Foote, vice president of research strategy at Framing
ham, MA-based Hurwitz Group, agrees with Ovum's assess
ment chat components are finally becoming mainstream. "Over 
the next 12 months," he says in the November 1998 issue of 
Information Security (http: I / www. infosecuri tymag. com), 

"new business applications will be developed with separate com
ponents for each major area of the enterprise's functionality. At 
any time, millions of application components will be constantly 

Aurora multiport serial 
high-performance remote access and W 
complexity or expense of Ethernet-based routers and 
the ideal solution for connecting modems, ISDN terminal adapters, 
DSU/CSUs, terminals, and instrumentation directly to a host system. 
Over 50,000 users worldwide, including leading telecommunications 
providers, financial services companies, and original equipment manufacturers, 

on Aurora for their serial connectivity requirements. Shouldn't you? 
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and Windows (PCQ 

■ Nine product families, 2 to 128 ports from 
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W miCJ~~ conned:ivity up to 256 kbps 

, EIA-530, and V.35 

Circle No. 23 



Distributed Computing 

moving around the corporate network from application servers 
to users' desktops, both inside and outside the company's walls." 

Microsoft isn't the only vendor with attractive software devel
opment suites. There's also IBM with its interlocking product 
families of developer tools, application servers and transaction 
and security managers (see Figure 1). IBM's Visua!Age family 
and TeamConneccion is a mulrilanguage suite similar to Micro
soft's Visual Studio, but IBM has a much stronger focus on Java 
technology, including EJB and its Java-based IBM SanFrancisco 
business appl ication components. 

Another strong player in the application developer tools 
market is Rational Software Corp. Rational offers an att ractive 
line of cools that support the design, modeling, testing and 
management phases of distributed project development. The 
company is firmly committed to object technology and was 
instrumental in developing the increasingly popular Universal 
Modeling Language (UML). 

Work in Progress 
Ir's true chat concepts of objects (remember Brad Cox's 

"software IC chips") like chose of distributed computing 
(remember the Distributed Computing Environment?) and 

even repositories (remember IBM's ambitious AD/Cycle?) 
have been around for years . What's different today is the 
Internee. Depending on your perspective, distributed compu
ting is getting both easier and harder, but one thing's for sure, 
it's here co stay and it's probably going to cost you. As Tammy 
Kirk, analyst with Stamford, CT-based research firm Gartner 
Group Inc. , explained at a strategy forum held in Morristown, 
NJ, lase fall, "there's a conflict between the need co distribute 
information and the effort to achieve economies of scale and 
lower coses." Kirk expects total-cost-of-ownership coses to rise, 
even skyrocket, in conjunction with increasing distributed 
compuring implementations. -o-

Karen Watterson is an independent, San Diego, CA-
based writer and consultant specializing in client/server and 
data warehousing issues. She writes monthly columns for 
DM Review and Windows NT Magazine, is editor of Pinnacle 
Publishing's Visual Basic Developer and SQL Server Professional 
newsletters, and has written two books for Addison-Wesley 
Publishing Co.: Client/Server Technology for Managers and 
Visual Basic Database Programming. Her email address is 
karen_watterson@email.msn.com 
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Trying Out Transactions 
Beneath its simple facade, online transaction processing can be inordinately 
detailed and complex. Increasingly, however, Web application development 
products are beginning to reflect the varying needs and skills of different 
types of Web developers in an attempt to become more user-friendly. 

G iven the choice, few people would willingly go down to the Registry of 
Motor Vehicles (RMV) in person to renew their registration if they knew 
they could simply log on to the RMV's Web site and renew it online. The 

former involves waking up early on a Saturday morning and standing in line for 
several hours with dozens of miserable people. The latter involves sitting in front 
of your computer, anytime day or night, and entering your credit card number. 

Which would you prefer? Those who do choose the physical over the virtual, 
we reason, must be either masochists or martyrs in search of singularly painful 
experiences to endure. The rest of us, meanwhile, are all too happy to strike the 
RMV from our list of annual tortures. Indeed, whether it be paying for parking 
tickets, grocery shopping or any other time-consuming, mundane task, consumers 
have latched onto self-service Web applications with considerable enthusiasm-an 
enthusiasm tempered, it seems, only by speed and security considerations. These 
applications aren't particularly exciting and they won't make you look 10 pounds 

1c thinner, but they do a fantastic job of easing the pain and frustration inherent in 
ffi 
1--- everyday chores. 
z 
~ As good as this may seem, developers are having trouble keeping up with the 
i demand for self-service applications. The tasks these applications perform seem 

·=_I straightforward and logical, which implies the underlying architecture must also 
be straightforward and logical. But it's not always so simple. From a systems stand-
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point, creating self-service Web applica
tions increasingly involves being 100% 
certain that the application behaves the 
way you would expect. For instance, 
when a customer's computer suddenly 
crashes after he or she has entered their 
credit card number but before they have 
clicked the "submit" button, does it clear 
out the user's shopping cart, or salvage the 
order for a later date? Does it know how 
and when to gracefully end the session, 
or does it just leave it open? 

In IT jargon, this process is referred 
to as ensuring the transactional integrity 
of the application. This, in most cases, 
entails hooking into a transaction pro
cessing (TP) monitor. 

Sounds simple enough? Well, the 
problem is that under the surface, trans
action processing can be inordinately 
detailed and complex. Words such as 
"begin," "rollback" and "two-phase 
commit" strike fear into the hearts of 
developers. Transaction processing is 
not to be taken lightly. Integration with 
commonly used TP monitors-such as 
CICS and MQSeries from IBM Corp., 
Armonk, NY, Tuxedo from BEA Systems 
Inc. , San Jose, CA, and Microsofr Trans
action Service (MTS) from Microsoft 
Corp., Redmond, WA-ranks high on 
the projects-to-avoid list of many IT 
professionals. "Transactions are hard," 
says Yafim Natis, analyst at Gartner 
Group Inc., a research firm based in 
Stamford, CT. Not surprisingly, most 
commercial TP monitoring systems 
have price tags that are correspondingly 
hard to swallow. 

The difficulties associated with hook
ing into TP systems are compounded by 
the fact that many Web developers are 
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not trained in transaction processing. Familiarity with trans
action processing has, for the most part, been the province of 
highly technical corporate IT developers. A lot of Web devel
opers, on the other hand, are still navigating the IT learning 
curve, and are only now confronting the need for such robust 
technologies. 

Case in point: Nigel Beck, program director of market man
agement for IBM's WebSphere e-business platform, says his 
group has identified two distinct rypes of Web developer- Web 
Up and IT Out. "We have customers coming at this space with 
a great variety of needs," he says. Web Up developers, Beck 
explains, would like to add functionaliry to their Web site but 
do not necessarily know what technology to use. "When you 
tell them, 'That's called a transaction,' they say, 'Oh great, well, 
here's what I need it to do .. .. "' IT Out, on the other hand, con
sists of corporate IT professionals who have been working with 
TP systems for years. "When you say transaction processing to 
them, they respond, 'Oh yes, but of course,"' Beck says. 

Wei, users 
are much 
less tolerant of 
downtime ancl 
poor performance, 
knowing full 
well that a 
competitor's 
site is just a few 
clicks away. 

Complexity must therefore be presented in easy-to-swallow 
packages if Web applications are to be successful. But while 
developers are demanding easy-to-use development environ
ments, vendors have not been excused from making their sys
tems any less robust. There's just as much demand on the Web 
for robust transactional capabilities, says Paul Grabscheid, vice 
president of strategic planning for InterSystems Corp., Cam
bridge, MA, maker of the transaction-aware Cache object 
database. "On the Web, you have the added responsibiliry 
of looking good," he says. Also, according to Sanjay Sarathay, 
marketing development manager for Sun Microsystems Inc. 's 
NetDynamics application server, "TP monitors were designed 
for transactions, but not necessarily for a networked environ
ment." These days, TP monitors need to be able to scale to 
the needs of a huge wide-area network (WAN). 

Before the Web, transactional applications were rypically 
manned by trained operators sitting at a finite number ofter
minals. Today's Web developer, on the other hand, might have a 
hard time estimating how much traffic a Web-based application 
is going to generate or, for that matter, how skilled the end users 
will be. Web users are also much less tolerant of downtime and 
poor performance, knowing full well that a competitor's site is 
just a few clicks away. 

Increasingly, Web application development offerings are 
beginning to reflect the varying needs and skills of different 
types of Web developers and of different sorts of Web applica
tions. For example, IBM recently announced new versions of its 
WebSphere product line. WebSphere Standard Edition, current
ly shipping, caters to Web site builders who want to add logic 
to their pages. It does this through the use of Java servlets for 
connecting to back-end databases, performing database pool 
and connection management, session/state management and the 
like. But in first-quarter 1999, IBM plans to ship WebSphere 
Advanced Edition, which will offer back-end integration to TP 
systems such as its own MQSeries, CICS and Information Man
agement System (IMS), and R/3, an enterprise resource plan
ning (ERP) product from SAP AG, Walldorf, Germany. And 
in second-quarter 1999, WebSphere Enterprise Edition will 
ship, which, according to IBM's Beck, will enable "full-scale 
componentization of business logic," through integration with 
IBM's TXSeries and Component Broker products. 

BEA Systems, known for its high-end transactional middle
ware systems, is another company that is working hard to scale 
down its product offerings to meet the needs of nontechnical 
Web developers. Last fall, BEA acquired WebLogic Inc., maker 
of the Tengah Java application server. With the WebLogic appli
cation server under its belt, BEA has formed the WebXpress 
business unit, which markets the WebLogic product line and 
acts as a sales entry point into BEA's middleware suite. "We're 
in the Mack Truck business, and [Web developers] are looking 
to start off with a Miata," is the explanation offered by Alfred 
Chuang, chief technology officer at BEA Systems, for his com
pany's purchase of Web Logic. 

Tons of Tools 
Another aspect of easing developers into tackling transac

tion-capable Web applications has been to provide them with 
better tools. "It's not about making transactions easy, it's about 
making them easier," says InterSystems' Grabscheid. 

Several vendors in the middle-tier application server market 
offer rapid application development (RAD) tools to accompany 
their servers. For example, Bluestone Software Inc., Mount 
Laurel, NJ, which markets and develops the Sapphire/Web 
application server framework, includes Sapphire/Developer as 
part of its offering. IBM's WebSphere product line includes 
WebSphere Studio, a content assembly tool that supports Web 
graphics, HTML, scripts and Web Distributed Authoring and 
Versioning (WebDAV). Sun's NetDynamics application server 
framework also features an integrated development environ
ment, NetDynamics Studio. 

"It's critically important for developers to have access to 
tools that support a visual drag-and-drop paradigm," says Tony 
Webb, an independent consultant based in New York Ciry, 
"because developers are so pressured by time-to-market con
siderations." Webb, who consults for Prolifics, New York, NY, 
a vendor of enterprise-class application development tools, uses 
the company's Visual Server Developer GUI to help him design 
three-tier applications. With it, Webb says, he was able to devel
op a Web-based travel reservation system for Travac Tours and 
Charters, New York, NY, in less than six months. Without it, 
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he says, the project would have taken twice as long. 
Also getting praise for making transactional capabilities 

more accessible co the average developer is Microsoft, which 
bundles its Microsoft Transaction Server (MTS) as pare of 
Windows NT. "MTS is perceived as lightweight," says Inter
Syscems' Grabscheid, "but the face chat ic puts it within reach 
of mainstream developers is a good thing." 

Perhaps one day they'll have embarked on Web development 
projects chat they never would have dreamed of. Like never 
again having co sec foot in the RMV -<> 

Companies Mentioned in this Article 

Packaging Connectivity 
Wizards and GUis are always welcome, but what really 

makes the cask at hand more manageable is the ability co link 
into back-end systems straight out of the box. In particular, 
application server vendors are quick co offer canned applica
tion programming interfaces (APis) integrated into predeter
mined software applications. For example, Bluescone Soft
ware's Sapphire/Web framework offers Sapphire Integration 
Modules, or SIMs, for different kinds of applications, in 
cluding TP systems like CICS, MQSeries and Tuxedo. 
"We have the ability co deal with true transaction systems 
as an abstraction layer, " says John Capobianco, senior vice 
president of marketing at Bluescone. "In chat way, developers 
don't even need co know what a transaction system is." 

Insulating the developer from having co know the intrica
cies of\TP systems appears co be a common goal. To char end, 
the industry seems co be resting its hopes on one technology: 
Sun's Enterprise JavaBeans (EJB), a server-side companion co 
the client-side JavaBeans component architecture. "T he EJB 
approach, while not simple, certainly 

BEA Systems Inc. 
2315 N. First St. 
San Jose, CA 95131 
http.//www.beasys.com 
Circle 170 

Bluestone Software Inc. 
1000 Briggs Road 
Mount Laurel , NJ 08054 
http.//www.bluestone.com 
Circle 171 

IBM Corp. 
Contact local sales office 
http.//www. ibm.com 
Circle 172 

lnterSystems Corp . 
One Memorial Drive 
Cambridge, MA 02142 
http.//www. intersys.com 
Circle 173 

Microsoft Corp. 
One Microsoft Way 
Redmond, WA 98052 
http.//www.microsoft.com 
Circle 174 

Netscape 
Communications Corp . 
501 E. Middlefield Road 
Mountain View CA 94043 
http.//home.netscape.com 
Circle 175 

Prolifics 
116 John St. , 20th Floor 
New York, NY 10038 
http://www.prolifics.com 
Circle 176 

SAP AG 
Neurottstrasse 16 
69190 Walldorf, Germany 
http://www.sap.com 
Circle 177 

Sun Microsystems Inc. 
901 San Antonio Road 
Palo Alto, CA 94303 
http://www.sun.com 
Circle 178 

simplifies a lot of connectivity prob
lems," says IBM's Beck. "With it, you 
can rely on the vendors' individual EJB 
implementations co do the niccy-griccy." 

r"""~ Concorde Group, ltd. Announces the 
~ U-MAX5 and U-MAX10 Product Series 

Since it was first announced in 
March at rhe JavaOne Conference in 
San Francisco, CA, EJB 1.0 has been 
endorsed by a veritable who's who in 
the enterprise-class Web application 
server space. Bluescone's Sapphire/Web 
already offers EJB support, as do BEA 
WebLogic, Sun NecDynamics and 
Mountain View, CA-based Netscape 
Communications Corp.'s Application 
Server. IBM intends co support EJB 
in WebSphere when it ships the Ad
vanced Edition in first-quarter 1999, 
and Prolifics says it is actively looking 
into the technology. "You're going co 
be seeing an awful lot of EJB action 
in 1999," says Sun's Sarachay. 

What makes Concorde Group's 
U-MAX product series the right choice? 
Sun Microelectronic's™ revolutionary Ultra AXr• runs a pure 
native version of Soloris1

" embedded into a PCI form-factor. 
The U·MAXS and U·MAX10 product series ore Concorde's 
latest UltraSPARC'" PCI based offering. The price/ performance 
ratios of these products ore setting the standard within the 
industry. See for yourself! 

• Modular CPU Design for easy inexpensive upgrodes 
to prolong your company's hardware investment 

• 6 PCI slots provide maximum expandability and bandwidth 
for 1/0 intensive networking applications 

• Integrated Dual-Channel Ultra-Wide SCSI for increased 
data transfer rotes up to 40M8/ sec 

• Advanced System Monitoring (ASM) automatically detern 
system problems before they affect the system operation 

• Graphic Options range from standard SVGA to Creator 30 
and FF82 for the most graphic intensive applications 

• PC Tower, Desk side Tower and 19" Rock Mount with remov
able disks and internal storage capacities up to 180GB 

Concorde U-MAX products ore fie!d serviced by CV Support 
International" and Polaris Services, Inc." 

• 
This is a 100% Sun™ manufactured 

motherboard and processor Bue will all these improvements be 
enough co make transactions accessible 
co just anybody? "In che end, the real 
skill secs are with the people who've 
always been developers," says indepen
dent consulcant Webb. Bue vendors 

SPARC CONCORDE GROUP, LTD. 0 R I v e N 
Sun -

are certainly working hard co simplify 
things for less-than-seasoned developers. 

753 Forest Street, Marlborough, MA 01 752 
Phone: (508) 804-0400, Fax: (508) 804-0500 

microsystems 
SunSoft Di,tributor 

AllTV.OOWKS MENTIONEDAREPROPUTYOFntEIRRESPt:CTIVECOMP.IJIIES. 

lnternalional 
■@ffliMI 

For more information: 1-800-333-2786 http://www.concorde.com 
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The Smart Card 
Is the Computer 
The race to be number one in the smart card arena is well under way, 
and for good reason. Analysts are predicting a dramatic growth in the 
smart card market by early next century. 

S
un Microsystems Inc., Palo Alto, CA, likes ro characterize itself as a 
one-stop-shop for enterprise computing. Sun's slogan "the network is the 
computer" sums up its corporate vision. But Sun may soon find that a 

key component of the enterprise network is controlled by its nemesis, Microsoft 
Corp., Redmond, WA. Microsoft announced in October that it was entering the 
budding smart card market with its Smart Cards for Windows operating system. 
That's bad news for Sun, which has its own smart card platform, the Java Card 
APL Introduced in 1996, the Java Card is currently supported by a number of 
smart card manufacturers, as well as financial companies such as Visa Interna
tional, San Francisco, CA, and Citibank, New York, NY. 

Currently, smart cards are only in limited use in the United States. But Sun 
and Microsoft are already squaring off over the fledgling technology because of 
its potential value in network computing and electronic commerce. 

"It's going to be a very strategic area for them," says Jonathan Cassell, senior 
analyst for market research firm Dataquest Inc., San Jose, CA. "Smart cards are 
quickly going to become the keys to the front door [of a network]. They'll be used 
for things like secure access to networks, electronic commerce over the Internet 
and other kinds of networking functions. In the future, we'll see smart cards as the 
means to tie together various kinds of communication-home PCs, home and work 
email accounts, Network Computers [NCs], digital cellular phones, set-top boxes 
with computer telephony." 

While smart cards-essentially credit cards equipped with microprocessors and 
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storage capacity-don't currencly play a 
significant role in the United States, in
dustry watchers expect that to change 
dramatically over the next few years. 
Cassell predicts that the market for smart 
cards will reach $4.8 billion by 2002. 
Consulting firm PricewaterhouseCoopers, 
New York, NY, is even more optimistic 
about the smart card market, predicting 
that nearly $12 billion worldwide will 
be spent on smart cards and smart card 
devices by 2000. 

Smart cards are also likely to play a 
major role in network computing, a tech
nology Sun has been vigorously promot
ing for the past four years. With a smart 
card, a user could not only access his or 
her desktop from any Network Compu
ter, but could even carry small amounts 
of data around with them-sort of like a 
miniature hard drive. "Smart cards have 
been integral to the NC concept from the 
very beginning," says Bill Barr, chairman 
of the Smart Card Forum, a nonprofit 
organization based in McLean, VA, that 
was established in 1993 to promote the 
widespread acceptance of multiple-appli
cation smart card technology. "Ir's a way 
to provide strong, rapid authentication 
and identification." 

The contest between Sun and Micro
soft officially began on October 27, when 
Microsoft announced that the beta ver
sion of Smart Cards for Windows would 
be released in January. About 20 com
panies have announced their support of 
Microsoft's efforts, including several that 
also support the Java Card API, or a third 
platform specification, Multos, which is 
overseen by a consortium that includes 
American Express Co., New York, NY, 
and MasterCard International Inc., Pur
chase, NY. One prominent supporter of 
the Java API, Gemplus, a leading supplier 
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of smart card solutions based in Red
wood City, CA, has announced plans 
to license the Microsoft product and 
also work with Microsoft to develop 
smart card applications. Hitachi Amer
ica Ltd., Brisbane, CA, Motorola Inc., 
Schaumburg, IL, and Siemens AG, 
Munich, Germany-all long-time sup
porters of the Multos platform-have 
also announced their support of Smart 
Cards for Windows. 

Because of its overwhelming domi
nance of the desktop market, Microsoft 
has the home-field advantage. Duncan 
Brown, senior analyst with research 
firm Ovum Inc. , Burlington, MA, 
says Microsoft's smart card technology 
will offer tight integration with other 
Microsoft technologies. Windows NT 
5.0-renamed Windows 2000-will 
contain smart card security features, 
Brown says, and the Windows card 
platform is supported by the Windows 
file manager. Brown predicts that PCs 
equipped with smart card readers will 
start hitting the market in 1999, mean
ing that a consumer's first experience 
with smart cards will most likely be 
a Microsoft one. 

Could Microsoft gain a monopoly 
in smart cards the same way it has 
achieved near-monopoly status on 
the desktop? Brown and others believe 
Microsoft's smart card platform has 
an excellent chance of becoming the 
dominant platform for applications 
such as corporate network access and 
Internet access. "In areas where they 
have a strong desktop and browser 
presence, then I think the use of smart 
cards in those applications will be a 
natural fir for Microsoft," says Brown. 
"I think it will be a greater challenge for 
them in markets like financial services, 
where the Java Card has been adopted 
by Visa and Multos has been adopted 
by MasterCard." 

Robin O'Kelly, a spokesman for 
Maosco, the London-based consortium 
that governs the Multos standard, says 
that, while it's too early to fully judge 
the merits of the Smart Cards for Win
dows platform, he doesn't believe it will 
offer the required high level of security 
to appeal to the financial community. 
"One of the key issues is security, and 
one of the key strengths of Multos is 

its security. Multos was originally devel
oped by Mondex International [a Lon
don-based subsidiary of MasterCard 
International and a key provider of elec
tronic cash and smart card technologies] 
with all of the knowledge of smart cards 
that goes with that. It's governed by 
leading companies in the smart card 
world. I'm not saying Microsoft doesn't 
have that security, but the evidence is 
not there yet, and it's not something 
you can do overnight," O'Kelly says. 

One advantage of the Java API, says 
Ovum's Brown, is that because it's Java, 
it can operate on top of other platforms 
such as Multos and Smart Cards for 
Windows. However, whether Micro
soft's platform will run Sun's Java API 
remains to be seen. Microsoft spokes
man, Phil Missimore, with Bellevue, 
WA-based public relations firm Wag
gener Edstrom, says nothing in the 
Smart Cards for Windows platform 
would prevent a card manufacturer 
from putting the Java Card API and 
Java Virtual Machine (JVM) alongside 
the Microsoft virtual machine. 
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Whoever triumphs in the smart 
card operating system arena will have 
a strong competitive advantage in the 
market for smart card applications as 
well. In fact, the real contest in the 
smart card market will not only be over 
the platform, bur the applications that 
run on it. "It's not the smart card for its 
own sake, but what you can do with it," 
says Brown, who predicts that the real 
growth in smart card technology will 
be in application development by soft
ware vendors, and that Microsoft-the 
number one software vendor-will enter 
the smart card applications market 
sometime in 1999. 

In fact, with the right software on
board, smart card technology could 
wind up being used in a virtually limit
less array of functions. "Smart cards 
could be great platforms for applica
tions in finance, insurance, medical 
data and other types of data storage 
and management," says Dacaquest's 
Cassell. "It may even be that, in the 
future, your computer will really be 
a smart card." ~ 

Circle No. 25 61 



WebServer Magazine 

URL/New Products 
Foreign Language 
Translation on the Fly 

Because more and more commercial 
Web sites target international audiences, 
Transparent Language has unveiled 
Enterprise Translation Server, which 
enables Web site visitors to click a but
ton and view a dynamically generated 
translation of a Web page. The product 
translates documents cheaply and quick
ly, helping people "get the gist" of a for
eign-language document for much less 
than it would cost to manually translate 
it, the company says. Behind Enterprise 
Translation Server is the TranscendRT 
server, which offers draft-quality transla
tions with up to 80% accuracy. 

Dictionary editing tools are said 
to allow Web sites to create business
specific dictionaries for greater accuracy. 
Translations can be performed from 
English to Spanish, French, German, 
Italian or Portuguese, and from Spanish, 
French or German to English. Users can 
connect to the Enterprise Translation 
Server from several clients, including 
Microsoft Corp. Windows desktop cli
ents (which allows for drag-and-drop 
document translation), stand-alone Java 

clients and HTML browsers. Supported 
text formats include HTML, SGML, 
RTF, WordPerfect 5.1 binary, DOS and 
ASCII. Translations maintain the for
matting of the original document. 

Enterprise Translation Server runs on 
Windows NT and supports Microsoft 
Internet Explorer 3.01 + and Netscape 
Communications Corp. Navigator 3.0 
Web browsers. Pricing starts at $5,000 
per language direction (for example, 
English to French). An annual usage fee 
is also applied, which starts at $12,000 
for 3 million words. 

Transparent Language Inc. 
22 Proctor Hill Road 
Hollis, NH 03049 
http://www. transparent. com 
Circle 181 

Turnkey Solution 
for IP Services 

A new multiservice access platform 
from Xedia reportedly enables Internet 
service providers (ISPs) and large enter
prises to integrate various IP services, 
including IP routing, Quality of Service 
(QoS) and security, into a single hard
ware/software box. Xedia's Access Point 

Add-On for F5's Server Array 

62 

F 5 Labs has released SEE/it Application Suite, a value-added 
application tool set for the company's BIG/ip Server Array 
Controller. SEE/it comprises three browser-based modules 

for managing BIG/ip: BIG/config , BIG/picture and BIG/analysis. 
BIG/config is an installation and configuration tool that offers 
point-and-cl ick configuration of all BIG/ip and 3DNS (F5's load
balancing IP application) features such as rate shaping and packet 
filtering . BIG/picture is a real-time monitoring tool , which displays 
data on network traffic via pie charts or bar graphs. BIG/analysis 
uses information generated by BIG/picture to predict future net
work needs, the company says. BIG/config is built into the latest 
release of BIG/ip, while BIG/picture and BIG/analysis are bundled 
together as an add-on package for $9,900. 

FS Labs Inc. 
200 First Ave. W. , Ste. 500 
Seattle, WA 98119 
http://www.f5.com 
Circle 180 
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The product descriptions are 
compiled .from data supplied 
by the vendors. To contact them 
for more detailed information, 
circle the appropriate reader 
service number on the card 
located elsewhere in this issue. 

QVPN is designed to take the place of 
multiple boxes for firewalls, bandwidth 
management, virtual private network 
(VPN) gateways and routers. 

Access Point QVPN includes Xedia's 
class-based queuing bandwidth manage
ment capabilities, which allow VPN cus
tomers to classify traffic according to 
explicit network policies, and supports 
major IP routing protocols, including 
Open Shortest Path First (OSPF), Rout
ing Information Protocol (RIP) and 
Border Gateway Protocol 4 (BGP4). Its 
BGP4 implementation is said to support 
"multihoming," or multiple connections 
into the Internet backbone, with added 
reliability provided via support for the 
Virtual Router Redundancy Protocol 
(VRRP). Together, BGP4 and VRRP are 
said to allow inherent redundancy across 
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network access links for mission-critical 
VPN services. In addition, the product 
provides IPSec tunneling and encryp
tion for both site-to-site and remote 
access VPNs. It includes support for 
Internet Key Exchange (IKE) and 
Public Key Infrastructure (PK.I) inte
gration with X.509 digital certificates 
and interoperates with major Certifi
cate Authorities (CAs). 

Access Point QVPN comes in 
five models: QVPN 10 for $7,795, 
QVPN Tl for $13,795, QVPN 100 
for $19,995, QVPN 45 for $21,995 
and Access Point ATM for $24,995. 
QVPN client software costs $79. 

Xedia Corp. 
11 9 Russell St. 
Littleton, MA 01460 
http://www.xedia.com 
Circle 182 

XML Application Server 
ReachCast, a recently established 

company, has released its first products, 
ReachSite and ReachCreate, which 
together act as a platform for creating 
and distributing documents in eXtensible 
Markup Language (XML). The value of 
the tools lies in their ability to discover 
and expose information that resides not 
in a database, but in existing documents 
scattered throughout an enterprise, the 
company says. 
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ReachSite and ReachCreate are said 
to work by isolating information that 
resides in document formats such as 
Microsoft Corp. Word and Adobe Sys
tems Inc. Acrobat, and converting that 
information into XML-tagged "informa
tion components," which can then be 
displayed as HTML or dynamic HTML 
in a browser. 

Both products run on the Oracle 
Corp. Application Server and Oracle 8 
and Si databases, and are available for 

Solaris 2.6+ and Windows NT. Pricing 
starts at $75 per user for ReachSite and 
$100 per user for Reach Create. 

ReachCast Corp. 
2010 Crow Canyon Place, Ste. 100 
San Ramon, CA 94583 
http://www. reachcast. com 
Circle 183 

Mission Control for 
Netscape Desktops 

Following the release of Communica
tor 4.5, Netscape Communications has 
announced Mission Control Desktop 
4.5, a tool set that is said to offer config
uration and centralized management for 
Communicator 4.5 desktops throughout 
an organization. 

With Mission Control, administrators 
can perform tasks such as locking client 
preferences and preventing end users 
from changing crucial settings. Users can 
create customized installation sequences 
over a corporate intranet and manage 
client configurations via an HTTP Web 
server or LDAP directory server, the com
pany says. Mission Control also enables 
Netscape's SmartUpdate feature, which 
reportedly allows IT departments to 
automatically upgrade their users to the 
latest version of Communicator. 

Mission Control Desktop 4.5 runs 
on Solaris, AIX, HP-UX, IRIX and Win
dows NT, and costs $1.25 per desktop 
client with a minimum purchase of 
100 clients. 

Netscape Communications Corp. 
501 E. Middlefield Road 
Mountain View, CA 94043 
http://www.netscape.com 
Circle 184 

Integrated 
Small Business Server 

Apexx Technology has integrated sev
eral new features into its Team Internet 
100 product line. Team Internet 100 is 
described as a server chat can connect five 
to 300 computer users to the Internet for 
Web browsing, email and other Internet 
applications. It is designed to provide 
simultaneous shared Internet access over 
a single connection for users on a local
area network (LAN), Apexx says. 

Newly integrated features include 
NetPartners Internet Solutions Inc.'s 
WebSENSE Web Filtering Software, 
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designed to enable small businesses to 
control Internee access by blocking non
business-related sires, and a file sharing 
capability, called Simple File Sharing, chat 
enables employees to retrieve, store and 
collaborate files over a network. Apexx 
Technology has also added its own spam 
filtering software, which is designed to 
eliminate unwanted email. 

Pricing for Team Internet 100 starts 
at $1,695 . Ir is compatible with most 
UNIX operating systems, as well as Win
dows NT, Mac OS and Novell NecWare. 

Apexx Technology Inc. 
506 S. 11th St. 
Boise, ID 83707 
http://www.apexxtech.com 
Circle 185 

lnktomi Server to Support 
RealNetworks' G2 

Inktomi's Traffic Server 2.0 features 
a number of enhancements, including 
support for RealNetworks Inc. G2 
System cache components for caching 
multimedia content and support for 
high-volume traffic Web sites. 

With Traffic Server 2.0, Web hosting 
providers can distribute content within 
their hosting networks to provide faster 
delivery and minimize server overload, 
Inktomi says. This latest release also in
corporates management features that 
address the requirements of large-scale 
content distribution, including cache 
"pinning" to ensure chat key pages are 
always in the cache, support for multi
media host sites and logging to enable 
integration with billing systems. 

Traffic Server 2.0 runs on Solaris 
2.6, DEC Alpha, Digital UNIX and 
IRIX 6.5. A Windows NT port is 
scheduled for 1999. Pricing starts at 
$30,000 per CPU. 

lnktomi Corp. 
1900 S. Norfolk St. , Ste. 310 
San Mateo, CA 94403 
http://www.inktomi.com 
Circle 186 
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The product descriptions are compiled from data supplied by the vendors. 

To contact them for more detailed information, circle the appropriate reader 
service number on the card located elsewhere in this issue. 

New RS/6000 Bundles 
IBM has announced several new 

RS/6000 S70 packages, including the 
S70 Advanced server, which is a new 
SMP system designed for mission-critical 
commercial environments such as enter
prise resource planning (ERP) , electronic 
commerce and business intelligence . 
IBM has also announced a bundled 
package called the RS/6000 HA-S70 
Advanced Cluster Server, which features 
two preconfigured S70 Advanced servers 
and high-availability clustering software. 

memory, up to 38-T B SCSI external disk 
storage, up to 22. 7-TB Serial Storage 
Architecture (SSA) and 53 available PCI 
sloes. It costs $150,000. 

RS/6000 HA-S70 Advanced Cluster 
Server is said to feature IBM cluster tech
nology that detects and recovers potential 
disk fai lures. It comes with 7133 Serial 
Disk Systems with 72.8 GB of SSA stor
age (scalable to 145.6 GB) and is pack
aged with High-Availability C luster 
Mutliprocessing for AIX (HACMP En
hanced Scalabili ty Version 4.3) cluster 
software. The bundle comes preinscalled 
with AlX 4.3.2 and costs $445,072. 

S70 Advanced server is available in 
four-, eight- or 12-way configurations, 
featuring four, eight or 12 262-MHz 
Power PC RS64-II processors. It comes 
with hot-swappable power and cooling 
and up to four 1/0 drawers per server. 
T he base 1/0 drawer contains a mini-

mum of9 GB of Ultra SCSI disk storage, 
32x CD-ROM (maximum), a 1.44-MB, 
3.5-inch disk drive, two Ultra SCSI PCI 
adapters and 11 PCI adapter slots. Ocher 
features include 1 GB to 32 GB of main 

IBM has also announced the S70 Sys
tem Attachment Adapter, which allows 
the S70 to be attached to an SP and 
managed as a node via a single console. 
With the attachment, the SP acts as an 

Storage for Heterogeneous Environments 

LSI Logic has unveiled a new family of network-attached 

storage systems, the MetaStor family, which feature high 

availability, integrated backup capabilities, a Web-based 

user interface and multiprotocol support for heterogeneous 
platforms. 

MetaStor storage systems, with support for NFS, SMB/ 

CIFS, NetWare and AppleTalk, can be used in a variety of 

environments for target applications such as CAD/CAM, 

CASE, data warehousing, enterprise resource planning 

(ERP), imaging and OLTP, the company says. They are said 

to ensure uptime and availability via a dual-active redundant 

1/0 path, as well as an advanced intelligent tape (AIT) library 

that is integrated directly into the system. The tape backup 

system features a 1-TB capacity and can backup 500 GB in 

eight hours, the company says, which allows for partial or 

full backups without interrupting users. 

Management occurs through LSl's Web-based JetWorks 

Plus, which can be used to configure and manage hubs, net

work connections, storage and backup. JetWorks supports 

NIS+ and Domain Name System (DNS). In addition, JetWorks 

Plus offers the ability to configure security features such as 

read/write permissions and login authentication. 

MetaStor hubs come in three basic configurations: SH850 
(with 180 GB of storage capacity) for workgroup environ

ments; SH7000 (with 1 TB of storage capacity) for depart

mental environments; and SH7 400, with its dual 1/0 paths 

and automatic failover, is used in data centers and can 

handle multiple terabytes. Pricing ranges from $70,000 

to $400,000. 

LSI Logic Corp. 
1551 McCarthy Blvd. 
Milpitas, CA 95035 
http://www.lsilogic.com 
Circle 100 
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application server and the S70 acts as the 
database server boosting database perfor
mance four-fold, IBM says. Up to eight 
S70s may be attached. It costs $10,000. 

IBM Corp. 
Contact local sales office 
http://www.ibm.com 
Circle 101 

Eliminate Bottlenecks 
with Solid-State Storage 

Frequencly accessed data files , so
called "hoc files," can cause significant 
performance bocdenecks-about 50% of 
I/O activity for only 5% to 10% of an 
application's data, according to Solid 
Data Systems. So Solid Data has intro
duced the Excellerator Ultra family of 
solid-state storage products, ~.>1 to which 
yo u can off-load hot files and improve 
application server performance by up to 
600%, the company says. 

The Excellerator Ultra disks each fea
ture a high-speed Ultra SCSI interface 
and offer data access times of 14 msecs, 
approximately 1,000 times faster than 
typical magnetic disk drives and two to 
four times faster than competitive solid
state disks, the company says. 

Excellerator Ultra solid-state disks are 
based on a Dynamic Random Access 
Memory (DRAM) architecture, offering 
storage capacities between 536 MB and 
17.36 GB. System-level analysis soft
ware, called I/O Dynamics, is said to 
analyze the impact of disk activity on 
system performance and identify the 
most frequencly accessed files in order to 
fine tune the system. Potential customers 
are also encouraged to use I/O Dynamics 
to determine whether they are experienc
ing I/O bocclenecks. Contact company 
for a free trial. 

To protect Excellerator Ultra disks 
from the threat of a power outage, they 
are built with the company's Data Reten-

New Products 
cion System, which provides integral 
battery backup, onboard disk drive with 
a CPU-independent data path , auto
matic backup control logic, redundant 
array of independent chips (RAIC) and 
redundant power supplies. 

Excellerator Ultra disks are available 
in two models : Excellerator Ultra 800 
with 536 MB to 5.36 GB of storage; and 
Excellerator Ultra 1000 with 1.07 GB 
to 17.36 GB of storage. Both models 
are compatible with UNIX operating 
systems. Pricing ranges from $25,010 
to $226,050. 

Solid Data Systems 
2945 Oakmead Village Court 
Santa Clara, CA 95051 
http://www.soliddata.com 
Circle 102 

Sun Server for ISPs 
Internet service providers (ISPs) and 

telecommunications companies alike 
can now achieve carrier-quality comput
ing thanks to the Netra t 1125 server 
from Sun Microsystems, which is certi
fied to Bellcore's Network Equipment 
Building Standard (NEBS) Level 3. With 
it, ISPs can deploy applications such as 
network management, subscriber services 
and electronic commerce applications in 
a commercial environment running on 
AC/DC power. 

Netra t 1125 is rack-mountable and 
comes with a celco alarm chat helps 
detect potential problems with telecom
munications equipment. It can also come 
equipped with either a 33- or 66-MHz 
Gigabic Ethernet 2.0 PCI adapter. 

Sun's Netra t 1125 server is priced at 
$17,995, with an additional cost of 
$2,095 to $2,295 for the Gigabit Ethernet 
adapters. All systems come preconfigured 
with the Solaris operating system. 

Sun Microsystems Inc. 
901 Sa n Antonio Road 
Palo Alto, CA 94303 
http://www.sun.com 
Circle 103 

Fibre Channel-to-SCSI 
Router Unveiled 

Crossroads Systems has announced a 
Fibre Channel-to-SCSI router for com
panies chat want to move from a parallel 
SCSI infrastructure co a Fibre Channel
based storage-area network (SAN), but 
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can't afford to do so all at one time. 
Crossroads 4200 offers bidirectional 

connectivity between a Fibre Channel 
SAN and up to 30 SCSI devices, 
including RAID arrays, tape libraries 
and CD-ROM jukeboxes. Crossroads 
Systems says Crossroads 4200 can 
alleviate network bocdenecks associated 
with LAN-based backup immediately. 
Mission-critical data can travel at higher 
speeds over longer distances , and the 
consolidation of storage resources can 
significantly reduce a company's to tal 
cost of ownership, Crossroads says. 

Crossroads 4200 is a Gigabit storage 
router chat features a rack-mountable 
form factor, a single 100-MB/s Fibre 
Channel port and two autonegociacing 
SCSI buses (either Fast, Wide or Ultra; 
differential or single-ended), supporting 
up co 30 SCSI 2 or SCSI 3 devices and 
hosts, with throughput of 40 MB/s on 
each bus . A Gigabit Interface Card is 
said co enable connectivity over distances 
of up to 10km and an SNMP MIB 
database faci litates integration with exist
ing management cools. Crossroads 4200 
coses $7,995. 

Crossroads Systems Inc. 
9390 Research Blvd., Ste. 11 -300 
Austin, TX 78759 
http://www.crossroads.com 
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Spatial Analysis 
Over the Web 

MapXtreme Java Edition, a 100% 
Pure Java mapping server from Mapinfo, 
is now available for deploying spacial 
information over the Inter/intranet. 

According co Mapinfo, companies are 
increasingly using spatial information 
to do things such as troubleshoot problem 
areas, enhance customer service and sup
port sales efforts. The Web, Mapinfo says, 
is the deployment platform of choice. By 
integrating with the company's Spatial-

Skylel£ 
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New Products 
Ware Informix DataBlade module, Map
Xtreme Java Edition reportedly allows 
map data stored in a central RDBMS to 
be displayed via regular Web browsers. 

MapXtreme Java Edition runs on any 
platform equipped with a Java Virtual 
Machine OVM) and is priced at $24,495 
for a four-CPU server license. A free, 
30-day trial copy can be downloaded 
from the company's Web site. 

Maplnfo Corp. 

also supports up to six PCI slots, fo ur at 
33 MHz and two at 66 MHz, and comes 
standard with integrated dual-channel 
Ultra Wide SCSI, 10/l00BaseT Ether
net, a 600-watt power supply and two 
cooling fans, the company says. 

One Global View 
Troy, NY 12180 
http.//www.mapinfo.com 
Circle 105 

Ultra AXmp Rack-Mount 
Server Out 

Rave Computer Association has inte
grated Sun Microsystems Inc. 's Ultra 
AXmp motherboard into a 5U-19-inch 
rack-mount chassis, called RackMount-

AXmp (RM-AXmp). The product is a 
scalable 64-bit UltraSPARC processing 
system that comes with Sun's Ultra Port 
Architecture (UPA). UPA supports a 
wide range of pores, including 32-, 64-
and 128-bit and features four interface 
properties: master, slave, interrupter and 
interrupt handler. 

Pricing for RM-AXmp base model 
stares at $13,669 and features 256 MB of 
memory, a single 300-MHz module with 
2 MB of cache, a 4-GB hard drive, a 5U 
rack-mount chassis with rails and an 
internal 1.44-GB floppy drive. 

Rave Computer Association Inc. 
36960 Metro Court 
Sterling Heights, Ml 48312 
http://www.rave.com 
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Web Site Resource Manager 
RM-AXmp can support up to four 

250-, 300- and 360-MHz UltraSPARC
IIi processors. The AXmp motherboard 

Bright Tiger's ClusterCATS resource 
management software for building Web 
sites is now available for Solaris running 

Upgrades, Enhancements, Additions ... 
■ Hitachi's Software Business Group has announced TPBroker 3.1, an 
updated version of its transaction processing (TP) middleware. TPBroker 
now offers support for Sun Microsystems lnc.'s Java Transaction Service 
(JTS) and TPBroker Notification Service. JTS is said to allow developers 
to write transactional client/server applications in Java. TPBroker Noti
fication Service, which is based on the Common Object Request Broker 
Architecture (CORBA), specifies how and when objects can communicate 
with one another via an event channel. It is designed to transmit struc
tured CORBA event data from a CORBA application object and then issue 
the information to one or more CORBA object users. Applications can 
be written in C++ and Java without requiring the information suppliers 
to use the same platform as end users, the company says. TPBroker 3.1 
runs on Solaris 2.5 and Windows NT 4.0 and can be used with extended 
architecture-compliant resource managers, such as lnformix Corp. ln
formix (with ESQL package), Oracle Corp. Oracle 7.x/8.x, Microsoft 
Corp. SQL 6.5 and IBM Corp. MQ. A development version is available 
for $3,495. Hitachi America Ltd., 3101 Tasman Drive, Santa Clara, CA 
95054, http://www.hitachisoftware.com. Circle 107 

■ Ascent Solutions has added capabilities to its PKZIP UNIX data 
compression software. New features include a 32-bit algorithm, self
extractor program, self-extractor password encryption and Year 2000 
compliance. The company says Version 2.1 can zip and unzip files twice 
as fast as previous versions. Also, . zip files can be made into self
extracting (SFX) files thanks to the self-extracting program, Ascent 
says. PKZIP UNIX 2.1 supports Solaris, AIX, HP-UX, SCO UNIX and 
Linux. It costs $189 per user. Ascent Solutions Inc., 9009 Springboro 
Pike, Miamisburg, OH 45342, http://www.asizip.com. Circle 108 

■ Axent Technologies has introduced Version 3.0 of Intruder Alert with 
NetProwler, an intrusion detection system that integrates network- and 
host-based methodologies in a single product. It automatically detects 
and responds to attacks on a company's information system and net
work infrastructure, Axent says. NetProwler is a new network monitoring 
component for Intruder Alert 3.0 and provides network-based intrusion 
monitoring. The product runs on Solaris and Windows NT platforms. It 

costs $1,995 per manager/agent, plus $995 per server and $95 per 
workstation. Axent Technologies Inc ., 2400 Research Blvd., Ste. 200, 
Rockville, MD 20850, http://www.axent.com. Circle 109 

■ Mesa Systems Guild has released a major upgrade to its Web-based 
project management application, Mesa/Vista. With Mesa/Vista 3.0, prod
uct development teams are able to access data from a variety of legacy 
systems using a Web browser. Access can be limited to select individuals 
within a group, a specific project or physical location, the company says. 
Other features include project management tools designed to offer up-Io
date information on the status of a project. New to Version 3.0 is Light
weight Directory Access Protocol (LDAP) support, which allows systems 
administrators to manage user accounts. Other new features include a 
capability for linking project data between various applications and phase 
of a project's lifecycle and an enhanced user interface. Mesa/Vista 3.0 is 
available in two configurations: Project (for a single project) and Enter
prise (for multiple projects). Pricing for Project starts at $7,000; contact 
vendor for additional pricing. Mesa/Vista 3.0 supports Netscape Com
munications Corp. Enterprise 3.0+ and Apache 1.2+ servers on Solaris 
and HP-UX. The client components support all Java-enabled browsers. 
Mesa Systems Guild Inc. , 60 Quaker Lane, Warwick, RI 02886, http:// 
www.mesasys.com. Circle 110 

■ Iona Technologies has introduced OrbixWeb Professional Edition, 
an enhanced version of OrbixWeb 3.1 , the company's Java development 
tool. Java developers can now make use of new GUI tools, enhanced 
debugging tools and its support for Symantec Corp.'s Java rapid appli
cation development (RAD) tool , Visual Cafe, to build applications that 
tie Java technology to other platforms such as mainframes, UNIX or 
Windows, Iona says. A major addition to OrbixWeb is the integration of 
Iona's Orbix Wonderwall CORBA-IIOP firewall technology, which allows 
developers to create Java/CORBA-based Internet applications that can 
operate across corporate firewalls. OrbixWeb 3.1 Professional Edition 
is available on Solaris, HP-UX and Windows NT and is priced at $1,499. 
Iona Technologies Inc., 60 Aberdeen Ave., Cambridge, MA 02138, 
http://www.iona.com. Circle 111 

66 SunExpert Magazine ■ January 1999 

\ 



Netscape Communications Corp.'s Enter
prise Server. The software previously ran 
only on Windows NT. 

ClusterCATS Enterprise Edition mon
itors and manages Web site resources in 
order to deliver a high level of site avail
ability and performance by managing 
application and server load, the company 
says. ClusterCATS also provides fai lover 
capabilities for Web, database and appli
cation servers, as well as session state 
management, content distribution and 
synchronization. In addition, Cluster
CATS Enterprise Edition includes Java 
Accelerator and ApplicationSmart fea
tures, which together optimize server-side 
Java performance. Bright Tiger offers 
other accelerators for CGI, static HTML 
and Allaire Corp.'s ColdFusion. 

ClusterCATS Enterprise Edition is 
available for Solar is 2.5 .1 + and Netscape 
Enterprise Server 3.0+. Pricing starts at 
$5,000 for two servers. 

Bright Tiger Technologies 
125 Nagog Park 
Acton, MA 01720 
http://www.brighttiger.com 
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British Agents to 
Manage Network 

U.K.-based RiverSoft has launched its 
first product, OpenRiver network man
agement software. OpenRiver provides 
automatic topology discovery, monitor
ing and root-cause analysis of network 
problems. With OpenRiver, if the net
work changes, new network elements are 
mapped withour reconfiguring the sys
tem, Riversoft says. 

OpenRiver provides continuous top
ology monitoring using various methods, 
passive and active, to elicit the structure 
of the network, the company says. Open
River uses Active Managed Object Store 
(AMOS) object modeling, which models 
the state of network devices and inter
prets data. The object model can report
edly be changed without having to inter
rupt its operation. 

OpenRiver uses agents that move our 
into the network and actively discover 
configuration topology. When changes 
are made to the network, the core system 
is automatically brought up-to-date. In 
addition, OpenRiver maintains a data 
store of the network configuration. 

New Products 
The network management software 

was designed to handle switched envi
ronments, including Asynchronous 
Transfer Mode (ATM), Frame Relay, 
Gigabit Ethernet and Virtual LANs. 
RiverSoft provides a desktop for Solaris 
and Windows NT, which can be installed 
anywhere on the network to support 
user-identified access and information 
profiling. The minimum specification 
requires a Sun Microsystems Inc. Ultra
SPARC-I, 64 MB of RAM and a 2-GB 
hard drive. Contact company for pricing. 

RiverSoft Ltd. 
Unit 7, The Coda Centre 
Munster Road 
London, U.K. SW6 6AW 
http://www. riversoft. com 
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PCI-Based SPARC Clone 
Tatung Science & Technology has 

unveiled the COMPstation U4MP Series 
Model 4360 server with four 360-MHz 
UltraSPARC-II processors. Housed in a 
19-inch rack-mountable chassis, t he 
COMPstation 4360 comes equipped with 
4 MB of external cache per processor. 

The system comes with Solaris 2.6 
preinstalled and includes an enhanced 
Common Desktop Environment (CDE). 
Users can maintain full binary compati
bility with existing SPARC-based soft
ware, the company says. 

COMPstation Model 4360 supports 
two 66-MHz, 64-bit PCI devices and four 
33-MHz, 64-bit PCI devices. A standard 
configuration includes four 360-MHz 
UltraSPARC-II processors, 1 GB of RAM 
and 9 GB of hard disk storage. It features 
up to six drive bays , suitable for four, 
5.25-inch slots, one 3.5-inch floppy drive 
and one hard drive. Other standard fea
tures include dual Ultra Wide SCSI chan
nels, two serial ports, one parallel port and 
10/ l 00Base T Ethernet interface. Options 
include up to 2 GB of RAM, 80 GB+ of 
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hard disk storage and Asynchronous 
Transfer Mode (ATM) support. 

Tatung also offers the Solaris Server 
Intranet Extension package. Intranet 
Extension is a software suite designed to 
monitor system performance and provide 
remote connectivity, security manage
ment, network services and systems man
agement. It includes multip le network 
service software products, including Sun 
Microsystems Inc.'s WebServer 1.0, 
Solstice InternetMail Server, Java Inter
face Definition Language (IDL) and 
Solstice NFS Client and Syntax Inc.'s 
TotalNET Advanced Server (TAS). Sys
tems management tools include Solstice 
AdminSuite, Solstice DiskSuite, Solstice 
AutoClient and Solaris Data Backup 
Utility. Solaris 7 is an option. 

Pricing for COMPstation Model 
4360 starts at $38,290. 

Tatung Science & Technology Inc. 
1840 McCarthy Blvd. 
Milpitas, CA 95035 
http://www.tsti.com 
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Java Groupware for 
the Enterprise 

TaskForce, from SevenMountains 
Software, is a fully integrated, Java-based 
enterprise desktop and groupware suite 
that can be accessed via any Java-enabled 
client. Designed to be deployed on Burl
ington, MA-based SilverStream Software 
Inc.'s SilverStream Application Server, 
TaskForce comprises several key ele
ments, including a unified client desktop 
and a suite of collaborate productivity 
applications, SevenMountains says. 

The TaskForce client provides users 
with a Common Desktop Environment 
(CDE) with tools, including email, docu
ment management, project management, 
customer management, sales automation, 
word processing, spreadsheets, a confer
ence system and a Web browser. The 
collaborate applications offer a single 
GUI that is said to enable users to access 
all enterprise information resources , 
including legacy systems. TaskForce costs 
$79,000 per CPU license. 

SevenMountains Software Inc. 
1450 Fashion Island Blvd., Ste. 680 
San Mateo, CA 94404 
http://www.sevenmountains.com 
Circle 115 
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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 

is RAID 
lif /UJ is a leading supplier of disk and tape 
- arrays including our 
complete family of Penguin'" 
Smart RAID arrays featuring 
SAF-TE® compliant 
enclosures. All models 
include redundant power 
supplies and fans. Penguin'" 
arrays are tes ted and 
approved for NT, SUN, 
NOVELL, HP, IBM, SGI 
and MAC. 

800-724-2692 
www.adsys.com 
Ill APPLIED DIGITAL SYSTEMS INC. 
The Leader in data srorage since 1984 
Rochester • DC • Housron • Chicago • New England 
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JMR 
Electronics 
Inc. 

♦Sun 
microsystems 

AUTHORIZED 
MICROELECTRONICS 

DISTRIBUTOR 

MICHAURA SYSTEMS CORPORATION 
... the upgrade specialists 

• Systems 

Buy . .. Sell . .. Trade 
Sun Microsystems 

and more ... 
• Spares 
• Lantronix 
• Best Power 
• Repairs/ Advance Replacements 
• Peripherals 

Michaura Systems Corporation 
2 Henshaw Street 

lj Contact us today! 
Tel: (781) 937-0010 
Fax: (781) 937-0808 
email: sales@michaura.com 
URL: www.michaura.com 

Woburn, MA 0 1801 All trademarks are the property of their respective owners. 
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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 DIS 
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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Reman u.factured 
Sun Systems 

Complete 
Network 

Services 

Full Technical 
Support 

• • Peripheral 
• and - . 

Mem 

1-800-842-4781 

ffi'Mortcstat!<'nS 
5980 Golden Hills Drive, Mi.nneapolis, MN 55416 
phone: (612) 512-3200 fax: (612) 512-1072 
email: sun@workstations.com www.workstations.com 
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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 shipp ing 
• One yea r w arranty 
• In house technical support 
• Authori zed Software Support Provider Agent 
• On han d inventory 
• Custom ized 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 

"Great systems at 
. I" 

down-to-earth prices. 

Customer Blown Away 
By Low Prices 

Work Stations • Servers • Peripherals • Parts 
Sales • Rentals • Leases • Exchanges • Repairs 

Maintenance • 120 Day \Vtzrranry 

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

... 9., ,t. 
. 

2340 County Road J • White Bear Lake. MN 55 11 0 
65 1/227-5 683 • FAX: 65 1/223-5524 • secco mp@seccomp.com 
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ULTRAFASTPClbus AID 

l> 
~ en 
0 
en 
1:11:J 
C 
en ·-
40 MS/s DATA ACQUISITION 
The ultimate dual 12-bit A/D + D/A board acquires 

simultaneous A/D channels at up to 40MS/s while 
simultaneously outputting D/A samples and TTL 1/0. 

Software for Sun Ultra 5, 10, 30 , 60 and other PCI 
workstations includes continuous acquire-to/from-disk, 
acquire-to/from on-board 4MB RAM , and waveform 
display routines, with all C-source, for use in the most 
demanding scientific and industrial applications. 

ULTRAVIEW/1////coRP. www.ultraviewcorp.com 
34 Canyon View ultrav@worldnet.att.net 
Orinda, CA 94563 Fax (925) 253-4894 
Tel : (877) 514-8280, (925) 253-2960 

Circle No. 375 

SunExpert Magazine ■ January 1999 69 



The Server/Workstation Marketplace 

For more information: 1 -888-772-7259 
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 Deskside 
> Dual Ultra-Wide SCSI 
> 10/1 00Mb/sec Ethernet 
> Genuine Sun Motherboard 

·• 

7i!JltS4so 

• 18725 Monument Hill Rd. 
Network Inf ormat,on Systems, INC Monument co 80132 
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SOFTWARE LIST OURS 

WordPerfect 7 .0 1st user 495 395 
Netscape SuiteSpol Pro 6995 6145 
VSl"F AX Gold Fax Software 2395 1995 
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 
lnformix On-Line Work.Group Sarv 1-usr{min. 5) 295 call 
lnformix 4GL Development 1-user (min 3) 900 call 
Term Communications Software 695 595 
LP Plus Print Manager/Spooler 4-pnnter 695 575 
SoftWindows MS-Windows Emulator 549 475 
Spatch alphanumeric paging SW 4-user 499 425 
DoubleVision Remote Support S/W 795 665 
Un,plex II+ (20-user) 5500 4695 
Disk_Pak Disk Optim,zer/Defragger 1495 1230 
Cheyenne Arcservu/Open Backup S/\N 1995 1395 
Legato Networker Backup S/W 2500 1950 
Hummingbird PC X-ServerWin 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 8001pm Line Printer 7999 6795 
HP 8GB External 4mm DA TT ape Drive 1370 1175 
HP 24GB External 4mm DAT Tape Drove 1819 1495 
HP 40GB External DL TT ape Drove 5723 4925 
Exabyte Mammoth Ext. 40GB DL T Tape Drv 5295 3995 
Tandberg 2.5GB 114" External SCSI Tape Drv 969 870 
Seagate Cheetah 9.1 GB Ext. Ultra SCSI HD 1995 1375 
Plextor 20X External CD-ROM Drove 395 255 
Young Minds CD-Studio (ntwk CD-wroter Sys .) 8339 Call 
Digi PortServer 1116-port Terminal Server 2395 1890 
Dig1 16 port Serial 1/0 card/concentrator 2395 1890 
Central Data SCSI Terminal Server• 16 ports 1295 1095 
Mullotech 33.6 External F AXJDATA Modem 269 145 

Other Platforms: SCO, SUN X86, WIN NT, DEC. SGI, DG 

G+i,frtfri11tl EXPRESS! I'" 
Your direc t s o u rce for UNIX , 
W in NT&. n e tw o rking produ c ts 

4 5 Wh11 n ~ y R o ad . Su l\9 B6 , Mahwah , NJ 074 3 0 

100's of other UNIX products available! 

F188 1-800-445-9292 Fast 
Sh,pp,ng1 http ://www.osexpress.com Del~e,y• 

10- caH md ask f<x av free COIO/og'I 

Fax . 201-847-8899 MCNISNAMEX/ 
E-mail : wiz@osexpress.com OISCV/C.O.D./Net, 
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PERIPHERAL SYSTEMS 
·suPER. SPARC™ VALUES! 

MEMORY 
64MB SS20------$250 
64MB Ultra 1 $275 
128MB Ultra 2 $495 
256MB 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- $950 
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 
S20TX1N-71-32-P46 .. . . ...... S 4,975.00 
S20TX1 N-50-32-P46 .. . ........... ...... ............... $ 3,475.00 
U1/170-64mb-2.1GB-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 ...... .... ... .. ........................................... S 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 
1GB SS20/S5/Ultra ... ......... .......... .. ........... .............. $ 17500 
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 ............. .... .......... ..... .. ........... ... .. $ 175.00 

GRAPHICS 
TX1/TX4 ... . ........ $ 3751775 
CG3/GX .... ........ .... ..... ... ........ ..... ......... ......... .... ........ ... $ 165/275 

ENTERPRISE 
EXOOO X2600A System board ...... .. .......... .. ........ .... $ 5,200.00 
EXOOO X2601 A System board ...... .. ................... $ 6,700.00 
EXOOO X2610A 1/0 board. .. . .. $ 4,750.00 
EXOOO X7022A 256mb ......... ................................... S 1,575.00 
EXOOO X7023A 1GB 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 product line and availabili ty. • Trades accepted, and purchase 
options available on all excess used equipment. 

IE -lmrn1iml 

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 • 32MB Mem 
• 1.05Gb HD • TX1 Graphics 
• Keyboard Kil 

* Monitor sold separately 
Limited supply 

CALL NOW! 

(800) 456-6233 
FAX (714) 632-9248 

dataleas@pacbell.net 

Circle No. 420 
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Circle No. 442 

.. 

"SCS gives value a 
new twist!" 

Customer's Head Spins Over 
Great Deals 

Call today to buy, sell or trade SUN and Silicon Graphics 

equipment with Security! Unbearable value, unparalleled 

service -- no wonder so many heads are spinn ing! 

2340 Cou nty Road J • Wh ite Bear Lake. MN 55 110 
65 1/227-5683 • 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 

Call: 916-635-9340 or FAX: 916-635-9485 
Catalog at Web Site: www.wccx.com 

email: sales@wccx.com ...ii 

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 

1GB Sun 450 oem pn: x-7005a 
1GB Sun Enterprise 3000-6000 oen pn: x-7023a 
512MB SCI Octane oem pn: hu-mem-512 
256MB SCI 02 oem pn: mem-256-02 

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 SOUTII STREET. EASTON, MD 21601-3846 

410-820-8100 
FAX 410-820-8179 

Circle No. 3 6 7 

----a,E 
~AL 
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 

LOWEST PRICES ON MEMORY WANTED TO BUY 
DEC, HP, 
IBM, SGI .. SUN, ROSS 

SIMMS, DIMMS 

SUN 
Cash Paid Now For 

ULTRA 1 & 2 • Enterprise Servers 
Spare 5 • 10 • 20s 

Clearpoint Enterprises, Inc. 
SUN Disk & Disk Arrays 

Memory & Enterprise options 
Save time, money dealing directly with Manufacturer 

25 Birch St. 

SAVE on OFF LEASE & REFURBISHED SYSTEMS 
Systems available for sale, lease or rent 

CALL NOW FOR QUOTE 
"If My Memory Serves Me Right 

.. . It Must Be Clearpoint" 

Email: 

Milford, MA 01757 
(800) 253-2778 
(508) 473-6111 

Fax (508) 473-0112 
www.clearpoint.com 

memory@clearpoint.com 

~ 
(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 ► SPARES ► 
Sun Microsystems. Servers & Workstations 

Used & refurbished parts and subsystems 
Systems cusrom 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 

or e-mail: 
asrsolutions@earthlink.net 

ASR Solutions 
8910 Chetwood Drive, Colorado Springs, CO 80920 USA 

Circle No. 333 
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QUICK RESPONSE To YOUR 
INFORMATION REQUESTS 

For more information on the products/services advertised in this 
section, please circle the appropriate reader service number(s) on the 
reader inquiry card located elsewhere in this issue. 

OR 
You can E-mail your requests for more information using the reader inquiry 
card numbers. 

Here's how: 
E-mail address: BERKCOMP@AOL.COM 

Include 
1. Magazine name and issue date 
2. Your name and address 
3. Reader inquiry numbers, separated by commas, for which you 

need more information. 
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OYNIX PTX • 88 OPENIOG AVi10N • HP,\JX 

ICL DRS/6000 • LINUX • MIPS 1 • MIPS 2 
MIPS/SGI • Novell Umx'JV<lre • SCO • Solaris x86 

Solarrs/SUN OS • ULTRIX • Umvel • XENIX 

• I 00% cross-compatible • 32-bit CRC error checking 

• Built-in data encryption • Dtrectory recursion 

• One step multiple file archiving • Reduce file size and data 
and compression (no$ tar) transmission costs by 90% 

I 'l),r,,w,nni,a,d 
ITNOW! 

www. o s i zip. com /Sun 

Phone, (937) 847-2374 - Fax, (937) 8 47-2375 - E-maiL sales@asizip.com 

Circle No. 431 

A Monochrome Solution 
In Stock That Adapts 
to Your SUN System 

The MONORAV 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 

MONOFl~Y 
Distributed by : 

~ Richardson 
'\+'" 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.com/crts dpg@rell.com 

Circle No. 363 

"When it comes to service, 
d'" scs doesn't monkeV aroun . 

Customer Goes Ape Over 
Great Service 

Call today co buy, sell or trade SUN and Silicon Graphics 

equipment with Security. Unparalleled service, unbearable 

value - No wonder so many people are going ape. 

2340 County Road J • White Bear Lake, MN 551 10 
65 1/227-5683 • FAX: 651/223-5524 • seccomp@seccomp.com 

Circle No. 438 

~'(~~ E.L.I. SYST~MS inc. .~y,-. Used SUN Equipment 

"'a ·' 139 Hampshire St., Cambridge, MA 02139 

Design Your Own System or Select a GRAPHICS CARD 

Purchase Parts Individually 501-1845 ZX F/B $595 
501-2253 TX4 F/B 595 
501-2325/2922 TX1 F/B 225 

Start with a SUN BASE 501-1645 D/S GX F/B 150 
Ultra 1/140/170 $2,300/3,600 Remember MEMORY 
Ultra 2 5,900 Xl 64P 64 MB SP 20/10 $295 
Spare 20 600 Xl 64F 64 MB SP10 295 
Spare 10 400 X132P 32 MB SP 20 175 
Spare 5 70/85 500/600 X132M 32 MB SP5 175 
Spare 5 11 0/1 70 700/1,700 X116F 16 MB SP10 25 
4/75B Spare 2 150 501-1739 4MB S2/1 / IPC 15 

Add a MONITOR 3'' - Spare 5, 32 MB 110 

16" Sony color $250 3''- Spare 1 0/20/Ultra, 32 MB 120 

1 7" Sony color 675 3''-Sparc 10/20/U ltra, 64MB 215 

1 9" Sony color 295 What cae_acit!:'._ DISK 
20" Sony color 695 Seagate 1 GB N/WC $175/225 

Choose a CPU 
Seagate 2 .1 GB N/WC 325/350 

200/300 Mhz, Ultra 2 $1,20013,300 
Seagate 4.2 GB N/WC 425/450 

501-2352/2562 SM51 250 
Seagate 9.0 GB N/WC 750 

501-2752/2769 SM61 350 SYSTEMS SPECIALS 
501-2925 SM71 650 520TX1-61-64-P46 19"cm $1,950 
Ross 125 Mhz/512K new 1,500 51 OGX-61-64-P46 19"cm 1,750 
Ross 1 50 Mhz/512 K new 2,000 S5FX1-70-64-P46 16"cm 1,565 
Ross 1 80 Mhz/512 K new 2,100 A 11-UBA 1-1 A-064AB 20" cm 5,400 
Ross 200 Mhz/512 k new 2,200 A14-UCB1-1A-128AC20"cm 9,200 

PHONE 1-800/447-1156 E-MAIL sunsales@eli.com 
FAX 617/354-1417 WEB http://www.eli.com 

Circle No. 454 
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Since 1983, Nordisk has specialized in providing the highest 
caliber of storage solutions. Always a step ahead, Nordisk has 
the technical expertise and resources to help you navigate the 
complex issues of today while planning for the future. Here are 
some of the Products and services that give Nordisk a greater 
capacity for serving you successfully. 

Disk Products 
• RAID - Entry level to high performance 
• SSA - IBM developed SCSI alternative with high transfer rate 

and superior reliability 
• Ultra SCSI - 36GB Drives - Coming Soon 
• Fibre Channel - Shipping Now 

Tape Products 
• 4MM to 24GB/ Drive 
• 8MM to 40GB/ Drive 
• DLT to 70GB/Drive 
• Half Inch to 20MB/ Second Transfer Rate 
• Auto Loaders - Multiple tape capability, interchangeable drive 
• Libraries from gigabytes to terabytes 

Storage Management 
• Backup/Restore 
• Centralized Storage Management 
• Disaster Recovery 
• Hardware/ Software Bundled Solutions 

Nordisk Systems, Inc. • 7900 East Greenway Road, Suite 207 • Scottsdale, AZ 85260 

Tel: 888-NORDISK or 602-787-9999 • Fax: 602-787-9998 • email: sales@nordisk.com • Or visit us on the web at: www.nordisk.com 

NOW ONLINE 

SunExpert 
Magazine 
Archive 

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 

Search back issues of SunExpert 
Magazine for key product reviews, 

crucial technical articles and 
unsurpassed columns. 

• NEW - Cycle Ultra 60 & Integrix US & UlO 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 HIW Technicians. Onsite Installation Available. http://sun.expert.com 
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 

74 SunExpert Magazine ■ January 1999 



ili tie Wo r. ld's l! a r. gest E-Business 
and IP. iliectinologi Event 

ESSENTIAL ACCESS 
TO THE VERY BEST INTERNET TOOLS, TALENT AND TECHNOLOGY 

THE SIXTH ANNUAL 

Conference: April 12-16 
Exhibits: April 14-16 
Los Angeles Convention Center 

in ernet 
W RlD 

PRODUCED BY 

~ Ienton 
SPONSORED BY 

1M A OAZlN8 ' ff _,. __ ,...,_ .. ___ ,. ___ _ 

SHOW NETWORK PROVIDED BY : 

7 7: =:. = From the E-Mail Center : = = to the Show floor, IBM puts ..'.:.. ::..,:: ':' =: the "Net" into Internet World. 

► · in-depth 
conference 
sessions 

► 
► 
► 
► 

► 
► 

8 vertical 
mini-conferences 

250 A-list 
speakers 

exhib iting 
companies 

2 acres of 
Internet systems, 
products, and 
services 

5 dynamic 
keynotes 

internet 
professionals 

FOR CONFERENCE AND EXHIBITION INFORMATION: 
Visit: http://www.internet.com 
Call : 1-800-500-1959 
e-mail: siwprogram@mecklermedia.com 

TO EXHIBIT: 
Call Sean Moriarty at 203-341 -2969 or 
e-mail : smoriarty@mecklermedia.com Code: N31 



Workstation & Server: Solaris'" NT/Win95 
Rackmount/Desktop/Mid & Full Tower 

• U-AXmp 1-4way Server 
• UAXl-300MHz, 333MHz 
• U ltraStation 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 

Circle No. 368 

EPSON POWER LITE 7000 /7300( 
Multimedia Projectors 

• Up to 1200 ANSI Lumens 
• Weighs just 13.8 pounds 
• Workstation Compatible 
• Supports 1280 x I 024 Resolution 

Call League Technologies Today -
(703) 406-2497 

email: bdbhc@erols.com 
Rentals available! 

Authorized Reseller EPSON 
Circle No. 369 

Recruitment Opportunities 

Radford University 
System Administrator: 12-month, nontenure track, 

professional faculty position. 

Assume full responsibility for administering the systems of 
the Computer Science Department and four Computer Science and 
Natural Science Labs, including some 40 Sun workstations, three 
Sun fileservers and 65 PC platforms with NT servers. Duties 
include installing and upgrading of new software and hardware, 
maintaining and optimizing system pertormance, playing an active 
role in determining present and projecting future system needs, 
and training , scheduling and supervising of student workers. 

BS/BA degree, with experience in UNIX, networking, and 
systems administration required. knowledge of Sun Solaris, 
TCP/IP, Windows NT, and MacIntosh preferred. 

Send transcripts, vita, and names, addresses and phone numbers 
of the three references to Dr. Edward Okie, System Administrator 
Search Committee, Department of Computer Science, Box 6933, 
Radford University, Radford, Virginia, 24142-6933. Review of 
application will begin January 16, 1999 and will continue until 
the position is filled. 

Radford University is a co-educational, comprehensive, state 
supported institution with an emphasis on teaching. Located in 
scenic southwestern Virginia, located 40 miles from Roanoke, 
it has an enrollment of approximately 8,500 students. Visit 
www.radford.edu for more information. Radford University is 
an Equal Opportunity, Affirmative Action employer. Women and 
minority candidates are encouraged to apply. 

The Server/Workstation Marketplace 

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 soo 
• 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. ~ 1J,> · 

Circle No. 379 

MEMORYUPGRADESOLUT~NS 
FOR YOUR 

SERVERS & WORKSTATIONS 

PROLIANT SERVERS 
& 

PROFESSIONAL 
WORKSTATIONS 

~L 
POWER EDGE 6300 SERIES 

Tel: (949) 454-9888 
Fax: (949) 454-9499 

Sun 
ENTERPRISE 

3000-6000 
64MB, 256MB, 1 GB KIT 

ULTRA 
1, 30, 60 

128MB, 256MB KIT 

Gateway~ 
E3200 

email: corporate@kingmax.com 

Klt,iGMAK 
Circle No. 352 

SiliconGraphics 
OCTANE 

64MB, 128MB, 256MB 
512MB KIT 

02 
64MB, 128MB, 256MB KIT 

--------- - - --- - -- - ---- - - ------ ----- ·-
NETFINITY 

INTELLISTATION 
RS/6000 

~i.J ~!~Ki:J;r 
3000, 9000 

BRAND N EW 
Sun Original 
20" Monitor 

PIN 365-1335 
Sony GDM20E20 

Quantity 700 

at $900.00 EACH 

RENT 
THIS 
SPACE 

Call 978-262-0099 Call Carol Flanagan 

(508) 839-4016 



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 

Circle No. 343 

Circle No. 357 

SunExpert Magazine ■ January 1999 

call for free CATALOG 

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 

Circle No. 404 
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ADVERTISERS' INDEX 
The Ad Index is published as a service to our readers. 

The publisher does not assume any liability for errors or omissions. 

New England/Upstate New York/ 
Eastern Canada 

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 LlEBICH 
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 Clemente, CA 92672 
Phone: (949) 361-4908 
Fax: (949) 361-1564 
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 

The Server/Workstation Marl<etplace 
Classifieds/Recruitment Ads 

CAROL FIANAGAN Mgr, Telemarketing Sales 
Phone: (508) 839-401 6 
MARY ERICSON 
Phone: (508) 839-0720 
80 Worcester Street, Suite 9 
North Grafton, MA 01536 
Fax: (508) 839-4226 
email: caflanag@aol.com 

Re11der luquiry Number page Rer1der lnqui,y Number page 

439 .. Advantec - ACCI ........ .. 75 

367 .. Ames Sciences ..... ....... 72 

17 .... APC ..... ........ .. . .... 33 

442 .. Apcon ... ........ . ... .... 71 

402 .. Applied Digital ............ 68 

4 .. .... Artecon .... . . ......... ... 7 

431..Ascent Solutions ... . . ...... 73 

333 .. ASR Solutions ........ .... 72 

348 .. Atlantic Peripherals ........ 70 

22 .... Aurora .... . . ......... ... 53 

23 .... Aurora ....... ...... ..... 55 

10 .... AVCOM . ....... ......... 47 

362 .. Clearpoint Enterprises .. . .. . 72 

317 .. Coastal Computer Products .. 76 

18 .... Computer Connection of CNY .45 

376 .. Comtek Computer Systems . . 69 

24 .... Concorde Group . . ... .. . .. 59 

447 .. Confluent ................ 75 

420 .. Datalease .... ........... . 70 

453 .. Datalease ................ 72 

455 .. Datalease ....... ........ . 75 

454 .. Eli Systems .. ............ . 73 

5 .. .... EMASS ... .... . .... ...... 9 

316 .. Enhance 3000 .......... .. 74 

357 .. Evolving Solutions .. ....... 77 

404 .. Express Computer Systems ... 77 

372 .. Express Point ............. 76 

353 .. GSH Systems ........ ..... 70 

379 .. GSH Systems .... ........ . 78 

422 .. Gulfcoast Workstation . .. ... 79 

9 ...... lnLine . . ......... ....... 17 

11. .. .lnnosoft ....... ....... ... 21 

3 31 .. Innovative Computer Solutions . 7 4 

14 .. .. lnsignia . ..... . ..... . .. .. 27 

368 . .lnternational Systems Group .. 78 

352 .. Kingmax ...... ........ .. 78 

!. ..... Kingston . ... ........ .... C2 

369 .. League Technologies ....... 78 

2 ...... Lightwave .... ......... . . .. 1 

313 .. MCA . ................ .. 72 
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330 .. Michaura Systems ......... 68 

343 .. National Data ..... ....... 77 

324 .. Network Information System .. 70 

366 .. Network Technologies ...... 79 

340 .. Nordisk ... ........ ..... . 74 

346 .. Nu Horizon .............. 68 

421..One Source .. ..... ....... 79 

413 .. Open Systems Express .... . . 70 

13 .... Overland Data . ..... ...... 25 

.... ... . Radford University .. ....... 78 

12 .... Radiant Resources ... ...... 23 

16 .... Raritan Valley Computer Corp .. 31 

3 ...... Rave ... . .. ............... 5 

15 .... Rave ... ....... . . ........ 29 

21. ... Rave . .. . ... ......... .... 41 

? ...... Resilience ....... . . ....... 13 

363 .. Richardson Electronics . . .. . . 73 

314 .. Security Computer Sales . . .. 69 

401..Security Computer Sales .. .. 71 

438 .. Security Computer Sales .. .. 73 

10 .... SharkRack ......... ..... .47 

41 !..Solar Systems ............. 75 

........ Spring Internet World ... . .. C3 

19 .... SunSoft ................. 34 

25 .... SunSoft ...... ........... 61 

32 .. .. Syntax ................ .. C4 

31.. .. Tatung . .. ......... .... .. 19 

20 .... Transcend ......... ...... .4 1 

375 .. Ultraview ................ 69 

345 .. Universal Capital Funding ... 72 

6 ...... Viking Components ........ 11 

428 .. West Coast Computer Exchange .. 71 

320 .. Workstations International ... 68 

370 .. Worldwide Technology ..... 75 

342 .. Worldwide Trade Corp .. .... 76 
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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 

Gulfc ast 
Workstation Corp. 
Enterprise Server 

§g · istsl 
!!iUN . Ja;i 

CALL FDR Cll NEi 

[BOD] SB7-7BBi! 

Circle No. 366 

One Source Computer Corporation 
Your one source IT solutions pro\'ider 

• UNIX Training, Co11s11/ti11g and 
Systems /111egrario11 Ser\'ices 

• Sun Master Sen·ices Agreemem ( MSA) 
Supplier and Catalyst Del'eloper 
Proxmm Partner 

• Oracle Alliance Parmer 

• Full-Service Authori:::,ed Reseller 
of IBM and DEC Hardware and 
Peripherals 

• 51111 and HP RefurbiJhed Equipmetlf 

, ,. • r • <'"' 

: ~amomo· 

♦Sun 

At NT/, We Know Tl/at Yo11r 
Rep11flltion Is Depending 
fJn fJ11r Performance. 
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 -Platf orm 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. 

• • • 

Countless calls to 
faceless people 

wasted valuable time. 
Especially when you can make one 
call fo r a total solution to your IT 
needs. At One Source, we know that 
you may have issues such as how 
to seamlessly integrate an exist
ing PC LAN with robust UNIX 
enterprise servers. Some clients 
need to conce111ra1e on finding a 
mid-range solurion while others 
have a basic concern about the 
best hardware 10 buy - IBM, HP, 
SUN, DEC. You may find tha1 you 
have software i111egra1ion issues
Java, Orac/e, middleware, etc. And 
wha 1 abo ut in1e rn e tl in1rane 1 
deployment? Don 't panic. Make one 
call 10 One Source. 

One Source - the single source 
to supply you with trained 

consultants to analyze your 
needs and provide solutions 

for installation, custom 
development, training, and 

mentoring when you need it. 

221□ Tall Pines □rive • Suite 22□ • Largo, FL 33771 
Phone: (727) 587-7882 * Fax: (727) 587-7974 

ORACLE' 119 Herbert Street Framingham, MA 01702 
http://www.onesourcecorp.com 

e-mail: onesourcecorp.com 508-370-3960 

Circle No. 422 Circle No. 421 
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Discover Solar Systems 
with hundreds of Suns. 

sfurbished Sun Microsystems equipment at great 
·ices. Fully-tested inventory on hand, same-day 
,ipping, satisfaction guaranteed. 

• Workstations & 
Servers 

• Upgrades & Parts 

• Storage Options 

• Rental & Leasing 
Al'Clilable 

• Crcle 5 Master 
R·eseller 

• SunSofr Authori:ed 
Reseller 

To huy or sell , 

1-800-253-5764 
~ Outside U.S. call 1-425-222-7588 Fax 425-222-7388 lmrmml 

Ext. 220 

http://www.solarsys.com l&lilllla 

Circle No. 411 

RENT to OWN 

vtsu~lh h t •ug t® 
D i agram m ing Fl ow c har ti ng 

Features: 
cross-platform (UNIX & Windows) 

FrameMaker 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, NorteL.and more 

....__ 
flowcha s 

software d sign .-.---
technical graphics -network diagr ms ------web imagemaps 

----org charts 

Visual 
Solutions 

www.confluent.com 
free download I use code AE1 3 

_J 

1-800-780-2838 
01~.-,~ ~IC N,•,;,i!Wl-Wd ~Tf\Ouo:,t>l,UWY-n,,.,.,,,;.l<yo,C,,,""""" _,ld,..C"""'--"l!oQ<,_.•tr ............. tQt<~~•-•>wulCoo,._ !rs Al_,,_.,.~p<~ol~....,_.....,._ 
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i ' . 

_Sun & HP i SUN ® 
ILTRA® 2 - Server 

A 14-UCB2·9S-512CD 
rver with dual 200MHz 

BUY SELL D 
2MB memory • 4Gb HD• 12xCD 

$595/mo* 
:ase for 24 mo. then it's yours for $1 .00 -
· purchase for $11 ,998. 
off lease from a major finance co . Subject to supply 
and. Lease subject to credit approval. 

~ 
(800) 456-6233 

FAX (714) 632-9248 
dataleas@pacbell.net 

Circle No. 455 

WfE/WORLDWIDE 
ECHNOLOGY EXCHANGE 

I Sun Microsystems 
I HP I Silicon Graphics 
• Workstations/Servers/Peripherals 

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

I. 404-378-0990 Fax: 404-378-0939 

Workstations and Servers 
Boards Monitors Disks Tapes Mass Storage Solutions 

♦ 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. 

Advanlec 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 



'1 

RS/6000 Systems Products ~ 

NEW • REFURBISHED 
BUY • SELL • LEASE 
SYSTEMS • PARTS 

PERIPHERALS 

- C!C 
CONTACT Worldwide Trade Corporation 

Tim Balko or Jef f Karschnik 
800 . 328 . 7 723 

O R E-MAIL 

tbalko@expresspoint.com 
jeffk@expresspoint.com 

THE UNIFIED EXPERTISE OF 

Amcom Corporation • Della Parts. Inc. • Northstar 
Circle No. 3 72 

5253 Edina Industrial Blvd. 
Edina, MN 55439 

Call (612) 831-8094 
Fax (612) 831-7018 

Circle No. 342 

The Server/Workstation Marketplace 

SAVE$$$ 
Refurb ished Sun Systems 

& Peripherals 
0 Ultra & Enterprise Systems 
O System Boards 
0 Drives O Memory 
Fully Tested Inventory with 

same Day Shipping. 
Visit our Website @ 

WWWCOASV\LCP.COM 

NOW ONLINE 

SunExpert Magazine Archive 
Search back issues of SunExpert Magazine for key product reviews, crucial technical articles and unsurpassed columns. 

htttJ:!lsun.extJert.com 



Running Into Potholes ... 

On Your Rood to NT and UNIX Connectivity? 
Running inco troub le trying co integrate your UNIX and 

Windows NT network? TotalNET Advanced Server (TAS) 

software wi ll smooch the rough road ahead. 

TAS enables UNIX computers to become NT file, print 

and application servers. Setting up and using TAS is 

quick and easy, thanks co intuitive, browser-based 

installation and graphical configuration wizards. 

No additional software is necessary on the 

NT workstation! 

NT File/Print/Application Services: NT users 

access files and printers residing on UNIX servers 

using normal NT functions. TAS also enab les 

NT users co access NT applications scored on 

a UNIX server. 

© 1998 Syntax, Inc. All Rights Reserved. 
All trademarks of companies whost' products arc referenced arc htreb~• recognized. 

Common File System: Dara and applications are scored in a 

central TAS-based server where NT and UNIX users can eas ily 

access the same data. 

Transparent to the NT Desktop: T he TAS server is seen by 

NT\1-lsers as a PC server, so users do nor need co know 

Circle No. 32 

UNIX co access resources on that server. No 

retraining is involved. 

Scalability: TAS provides file/print/application 

services to thousands of NT and PC 

workstations. 

Is your current solution steering you down the 

wrong road? Upgrade to TAS and save 

substantial time and money. Call today 

for details! 

SYNTAX 
2 5 3 8 3 8 2 6 2 6 
http://www.syntax.com 
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