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Other entry-level RAID systems require you to anticipate your future stor
age needs due to confusing choices in controllers and enclosures . 
Graduating to the next level becomes difficult, if not impossible . 
.l"f"lxArray · gives you true scalability by featuring the same controller 
and enclosure architecture whether you have 9 drives 
or 90 drives. You can start with a deskside tower 
using 9 .1 GB drives, increase your capacity ten times 
and move to a 73 .5" rack with 100% investment pro
tection . 

From any entry point to a multi-terabyte RAID solu
tion, each .l"JttXArray component can be used 
toward your system 's move to the next grade . 
Multiple hosts are supported, allowing for numerous 
configuration options . So you can really show that 
you 've done your homework when you need to 
increase your storage capacity with Artecon 's 
.l"J>IXArray. 

No other RAID system on the market offers the scala
bility and investment protection of .l"JttXArray - at 
any price. 

-........ , -........ -········ -········ 

N -
For departmental to enterprise storage needs, .l"J>IXArray offers these 
top-of-the-class features : 

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

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

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

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

.l"f"lxArray subsystems are compatible with Sun, HP, SGI, IBM, 
Macintosh and PCs. Custom configurations and -48VDC telco models are 
also available. 

So, if you are looking for a new and better way to solve your RAID stor
age problems, study up on Artecon 's New RAID Math. Check out 
our website or give us a call to see how it all adds up! 

IRAS 1-800-USA-ARTE 
www.artecon.com/raid Capturing Th e World In Storage ~ 

A Member of the Nordic Group o{Compar1ies 

6305 El Camino Real , Carlsbad, CA 92009 
Phone 760-931-5500, FAX 760-931-5527 email: ra idmath5@artecon.com 

Nihon Artecon 81-03-5458-8260 Artecon B.V. 31-53-483-2208 Artecon France 33-1-6918-1850 Artecon U.K. 01344-636390 

Artecon and the Artecon logo are registered trademarks of Artecon, Inc. LynxArray is a trademark of Artecon, Inc. All other trademarks are propr ietary to thei r respective man ufactu rers. 
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EDITORIAL 
dpryor@cpg.com 

Oops 

I 
would like to thank Robert Sansom, 
vice president, architecture, Fore 
Systems Inc., for calling our attention 

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

This month, Scaff Editor Alex Simeon ides revisits a topic chat SunExpert 
has covered many times since our inception in 1989-data visualization. Once 
a meat-and-potatoes application of the scientific/engineering set, visualiza
tion products and their users have changed dramatically in these few years. 
As you'll see in the cover story, "Turning Heads in the Business World," 
Page 56, chis software category is being redefined by a whole new crowd of 
users-data miners, OLAP users and even CEOs. Alex says, "Companies chat 
have not traditionally catered to business users, chat is, chose whose products 
require a certain technical sophistication, are also making an effort to render 
their goods more accessible to a business market." 

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

Be sure to check out chis month's market survey "A Sampling 
of Visualization Software," Page 66, compiled by Research Editor 
Maureen McKeon. 
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and cartridges 
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and to ensure the industry's fastest 

Our DLT tape library 
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60% less than that 
of any comparable 
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For a free white paper "12 simply 
better ideas in data backup and 

retrieval" call 508-695-2006 
or email mladl@aol.com 
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Solaris for lntranets 
Takes Aim at NT 
W ith the official release of 

Solaris for Incranets, the 
first of several "modular" 

Solaris components slated to be 
announced over the next six months , 
Sun Microsystems Inc. shows that the 
company has a bead on Microsoft 
Corp. and Windows NT in the corp
orate enterprise. 

Place: http://www.sun.com/s~e.rls/webstltt/demo/hotjava/home.htm[ 

Solaris Web Start 
Solvls Web start 

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

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

lnltaH Ill a,o dtflUlt -·kit .. - and 
Ht up your COIIIPutw's hard .... k dtt-m-&Hr. 

Ptcll and choose ttte 1ottwan you want tnltall.ct 
and custo111l1eyourcomp~ l'lanl cltSII: drtft(I) 
wfth the flt• you nMCI. 

E• ...... -ation about lolarll - ltalt and 
the sottwaN ft Installs. 

Sun's Solaris 
for lntranets 
includes 

In August , SunSoft introduced 
Solaris for Intranets, which ships as part 
of the base Solaris operating system and 
provides the foundation for subsequent 
Sun Solaris component-oriented releases. 
The product is also part of Sun's new 
subscription pricing scheme, available 
through standard channels , which lets 
users purchase Solaris and receive a two-

6 

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

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

While they tout its primary features, 
SunSoft officials also do not hesitate to 
compare Solaris 2.6 with Windows NT, 
in terms of ease of use, reliability, scala
bility, performance and even price. The 
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main trend here is that Sun continues 
co launch salvos at Microsoft and Win
dows NT, as both companies clamber 
for the hearts, minds and deskcops of 
the corporate intranet. Time will tell 
whether users continue co bank their 
mission-critical and other applications 
on Windows, or implement and estab-
1 ish Solaris as the operating environ
ment of choice for running their 
intranets-or if they will do both. Of 
course, Solaris already underlies many 
intranets, but it's no secret that Win
dows 95 and NT are the mainstays of 
business, at least for now. 

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

The base-level Solaris 2.6 for five 
users costs $695, compared with $799 
for NT. With the Intranet Server, Solaris 
costs $1 ,290, and NT costs $1,799. The 
new version is downwardly compatible 
with previous Solaris versions, which are 
a subset of the new OS. 

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

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

Industry analysts tend co agree that 



Put the"RAID Builder" to work at 

w w w • p m d 
W hile RAID storage may not be on most people's 
minds, we know that every company has a unique 
group of people tasked with the safe storage of 
their company's data. 

We're Pacific Micro Data, manufacturer of the 
MAST family of platform independent, intelligent RAID 
solutions. The MAST family has been rigorously tested 
to ensure compatibility with SUN, Silicon Graphics, 

Compaq, IBM, HP, Digital, Intel-based and 
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Enterprise other servers. And with the Web-based 
4800 

At our new website, you'll be introduced to a 
unique, interactive experience. The Web based "RAID 
Builder" will analyze your needs, configure a solution 
and generate a customized proposal in less than 2 
minutes. The result is a solution that's perfectly 
optimized for your application. You'll also find an 
abundance of thoughtfully crafted, useful information 
about RAID systems. And when you need to build 
future systems, we'll have your business profile and 
most recent configuration on-line, ready for use. 

Departmental 
2400 

Management System, On-site Service for 
3 years and Unlimited Toll-free Technical 
Support, you'll get unmatched service. 

After all, even if you're not always thinking about 
your RAID storage, it's nice to know that someone is. 
1-800-933-7575 

◄ Workgroup 800, 18 Gigabyte RAID-5 Solution 

Workgroup 
800 

lncludesThree 9GB Drives,Web Management and On-site Service -forThreeYears 
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Solaris is a superior operating envir
onment for the enterprise, due to its 
stability and many features that let 
it interoperate seamlessly with Win
dows, Macintosh and other clients and 
networks. 

"Solaris for Intranets is the software 
side of a multifront strategy by Sun to 
compete at the midrange with NT," says 
Robert Dorin, senior analyst at The 
Aberdeen Group, Boston, MA. "The 
enterprise computing features in Solaris 
are definitely better than NT's. Where 
Sun faces the challenge is they have to 
prove they have a product that the 
enterprise IS manager needs to bring 
into the company in volume. They [IS 
managers] definitely want Windows NT 
in the company, and there's no way they 
will stop buying Windows. Where 
Solaris is and should continue to be 
strong is in the back end." 

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

News 
provided that Sun's NFS client is 
installed on the PC. 

The primary components of Solaris 
for Intranets include: 

• SunLink, which connects Solaris to 
Windows and Windows NT, NetWare, 
Macintosh and OS/2 systems. 

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

• Sun WebServer, Sun Internet Mail 
and SunScreen SKlP. The latter is Sun's 
high-end securiry software. 

• Solaris Server, the underlying ser
ver operating system. 

By allowing users to connect to the 
other operating environments and work 
with diverse clients, SunSoft presents a 
strong case for the use of Solaris as the 
hub of an enterprise network and intra
net. And using Sun's Solstice AdminSuite, 
a set of tools for administering intranets 
scheduled to be introduced in the next 
several months, network administrators 
can perform account management, host 
management, group management, 
administrative data management, printer 
management, fi le system management 
and disk management, in addition to 
remote administration features. 

NCR Adopts Solaris 

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

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

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

In Scott McNealy's view of the market, the computer 
industry is now down to two operating systems: Solaris 
and Windows NT. In August, NCR Corp., Dayton, OH, rein

forced the Sun Microsystems Inc. CEO's notion of a "Coke 
and Pepsi" world when it announced that it would sell and 
support Solaris on its Intel Corp. chip-based NCR 
WorldMark servers. 

Applications, for another: NCR customers running Solaris 
will have access to the hundreds of applications written for 
the Sun operating system (granted, not as many applications 
are ported to Solaris x86 as to Solaris SPARC). 

8 

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

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

As part of the deal , NCR will share some of the advanced 
technologies found in its MP-RAS operating system with 
Sun, for potential inclusion in Solaris. Given the reliability 
focus of MP-RAS, analysts suspect that any technology 
transfers between the two companies will revolve around 
those functional categories. 

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

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

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

Sun Division 
Devotes Itself to 
Testing Java 

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

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

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

The GUI-testing JavaStar corre
sponds to what most people think of 
when the subject of testing tools comes 
up: a tool that tests a program from 
the perspective of the end user. As 
such, JavaScar allows users to record 
test scripts simply by interacting with 
the program-the scripts are generated 
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automatically. Also, O)s points out, the 
scripts themselves are generated as pure 
Java code-not an obscure proprietary 
scripting language. Programmers, there
fore, do not have to learn a new language 
and can integrate the scripts directly into 
their Java debugging environments. 

JavaSpec, on the other hand, tests 
components of a Java program that are 
not GUI-related. SunTest recommends 
JavaSpec in the event that a program 
does not have a GUI 0ava servlets, for 
example), or as a complement to testing 
with JavaStar. 

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

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

JavaScar, JavaSpec and JavaScope 
are all available from SunTest's Web 
site, http: // www.suntest.com. 
Pricing is set at $1,995, $1,495 and 
$495, respectively. Also available at 
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, .... _ .... - .... i:mm JavaStar, one 
of three new 
testing tools 
launched by 
Sun Test, is a 
GUI testing tool 
that tests a 
program from 
the perspective 
of the end user. 

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

Sun Acquires Info 
Appliance Vendor 

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

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

At the company's core 1s an open, 



Document Imaging 
Whether you are scanning documents, 
letters, or photographs, we will fulfill 
your needs with Apunix's scanners. 
To convert your scanned documents to 
text on your SPARCstation™ system, 
Apunix offers the latest and most 
advanced document recognition 
software available today. 
CharacterPro™ has both omnifont and 
trainable technologies in one easy to 
use package. It can handle character 
recognition on documents ranging 
from one page to hundreds of pages. 
Even correcting and training 
multipage documents is easy with 
CharacterPro's unique font review 
feature and interactive 
learning capabilitY: 

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

Call for more information on 

Our trail led us to an unbelievable cachet 
of riches. Scanners with fantastic 
capabilities fit for any Sun• workstation. ~ It 
was then we knew we had discovered the 
finest document and color imagery in the 
VN/Xju11gle. Night was approaching, and 
we needed to take preca11tio11s so we headed 
back to camp Apunix. 

-to be continued ... 
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At Diba's core is its Information Appliance Suite, an open, end-to-end architecture 
for information appliance development. 

end-to-end architecture for the 
development and delivery of infor
mation appliances and services called 
the Diba Information Appliance Suite. 
First introduced in Fall 1996 and 
recently updated to Version 2.0 this 
Spring, the Diba Information Appli
ance Suite is a collection of programs 
that includes applications such as 
browser, mail and telephony programs; 
Diba Application Modules , each of 
which has its own open API for things 
such as GUI widgets, broadcast televi
sion , on-demand services and a Java 
Development Kit; Diba Application 
Foundation, which includes a graphics 
and font library, opaque device library 
and a system library; and a platforms 
interface API with device drivers, net
working protocols , a microkernel and 
Diba Services Link. Underlying all 
this is the hardware platform itself, 
not supplied by Diba, whether it is a 
Sun Solaris system, a Windows PC or 
a Macintosh. 
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Says Scott McNealy, chairman and 
chief executive officer of Sun, "Infor
mation appliances represent an enor
mous opportunity for manufacturers 
who can deliver the right products at 
the right rime. By leveraging the Java 
software platform and Java-enabled 
microprocessors with Diba's experience 
in assembling technology components 
into complete solutions, Sun hopes to 
enable OEMs to cake advantage of the 
marker's vast potential sooner rather 
than later. " The marker is already pop
ulated by names such as Microsoft 
Corp .'s Windows CE and Network 
Computer Inc. 's Navio. Sun plans to 
make Diba's product line 100% Pure 
Java-certified eventually. 

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

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

San Francisco, 
Here It Comes 

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

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

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

The Common Business Objects 
Layer is composed of several indepen
dent frameworks that are classified 
in two categories: business objects 
common to multiple domains and 
common application level services. 
The top layer of the framework is 
the Core Business Processes. The hope 
here is to have a highly extensible 



Exabyte Mammoth technology adds up to better backup. 
Far better, in fact, than anything offered by DLT™. If you've been thinking about DLT's "fast tlu·oughput" - think again. 
Independent testing demonstrates Mammoth's superiority in real-world backup applications. Certified by Microsoft® 
to be Windows NT® compatible, Mammotl1 is also certified in our laboratories for optimum performance in NT and UNIX® 
environments. 111is performance combined witl1 competitive pricing make Mammoth the price/performance leader. 

Man1.llloth wins on reliability, too. While a Mammoth drive writes to a tape in a single, 
gentle pass, a DLT drive demands 64 high-tension passes to do the same job. 
Small wonder tl1at Manm10th 8mm tape drives are rated significantly more reliable than 
comparable DLT products. And with Mammoth's availability, it all adds up. 

Want proof? The independent reviews are in and are yours for tl1e asking. Just give us 
a call at 1-800-EXABYfE for your free #l CHOICE packet or visit our web site at 
www.exabyte.com. 

Ex abyte. The recognized leader in UNIX, the #1 choice for NT. 

95%L1 
90% 

85% 
0% 

DLT Exabyte 

Annual Reliability Rate 

$1001L 
$75 

$50 
$0 

OLT Exab)1C 

Cost per Megabyte 

1::u 
50 

25 
0 

~~"~~; DLT Exabyte 

Backup Performance 

MlCROSOIT. 
\VINJXw.;Nf~ 
COMOOllll£ 

lmlependent 
tests are in: 
E.,rabyte 
Mammoth 
istl1e#l 
choice for NT 

~ -Exabytee 
www . exabyte .co m 

Circle No. 15 
Ctl 997 Exabyte Corporation. Exabyte ts a registered trademark of Exabyte Corporation. All other trademarks are property of their respective companies. Exabyte Corporation, 1685 38th Street Boulder, Colorado 80301 USA. Phone 1-800-EXABYTE 



objected-oriented implementation for 
the basic structure, thus offering an 
application provider the required features 
in a select application domain . 

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

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

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

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

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

POLARIS 

ket. "We did some work with Sun, and 
it looked like it was a better environ
ment for what we wanted to do ," says 
D amassa. "So we switched all the work 
over to Java in early 1996." 

The Java Factor 
One of the factors that could con

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

But is this a Catch-22? Does some
thing like San Francisco-which brings 
the hopes of making mission-critical 
applications available to the market in 
100% Pure Java-have to succeed for 
Java to be accepted? Or does Java have 
to win over the industry on its own? 
"They are very closely tied together," 
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BREAKTHROUGH the clutter of 
multiple keyboards, monitors, and 
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from Rose. This switch has every 
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Switches several servers or computers to 
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to 256 computers 
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the first keyboard-monitor switch. 
We have an extensive line of key
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Novell's NOS uses a hierarchical tree structure to show the physical 
infrastructure of the network's resources. 

says David Andrews, managing partner 
of D.H. Andrews Group, a market 
research firm based in Cheshire, CT. 
"IBM has decided it's goi ng to come 
down on the side ofJava." 

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

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

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

RS/6000 to 
Support NDS 

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

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

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

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

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

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

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

"In the year 2525 .... " 
- Zager and Evans, 
eponymous 

"/ saw her on the corner 
by Ellie's Cafe I Lookin' like 
a Cubist painting someone 
threw away .... " 

- Susan James, "Eileen" 

"Let it be, let it be . ... " 
- The Beatles, "Let It Be" 

Mr. Protocol Grows Up 
Q• Look, I don't know where in the 

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

A• Well, I'll be darned. You've actu
• ally gone and done it! Up until 

chis very moment, I would have sworn 
on my overly cushy job as his amanuen
sis chat Mr. Protocol had not one speck 
of humor in him. But just look at him! 
I've never seen anybody in such hyster
ics. I chink he's going to hurt himself. 

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

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

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

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

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

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

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

Microsoft nearly made a similar mis
take when it ignored the Internet during 
its formative years. In many ways, this 
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may have been a Catch-22 situation. 
Had the Internet been subjected to the 
tender mercies of the Microsoft mark
eteers, there is at least a possibility chat 
one or both entities would not have 
survived the collision. Now, Microsoft 
has a warm and tender vision of a PC 
in every home in America, running 
Microsoft software. It seems unlikely. 
But even if it were to happen, it would 
no longer mean the end of the pluralis
tic Internet we have known and loved. 

Why not? Mr. Protocol is glad you 
asked. 

Because, even if there were a Micro
soft PC in every home, the Internet 
would not be limited to the Microsoft 
home PC, or even the Microsoft office 
PC (or the Microsoft Office PC, either). 
There are too many other things for the 
Internet to be doing. 

Had the Internet been 
subjected to the tender 
mercies of the Microsoft 
marketeers, there is at 
least a possibility that 
one or both entities 
would not have survived 
the collision. Now, 
Microsoft has a warm 
and tender vision of 
a PC in every home 
in America, running 
Microsoft software. 
It seems unlikely. 

There are all sorts of non-Internet 
computer networks in existence. We 
don't see chem even when we interact 
with them directly, because they are so 
specialized that they might be said to 
have protective coloration. They're in
visible even when they're in front of us. 

Consider Sprint. These days, it's a 
telephone company and the owner of 
one of the Internet backbone networks. 
It used to be just a telephone company. 
And, before that ... Not too many people 
remember that the "S-P-R" in "Sprint" 
rands, or rood, for "Southern Pacific 

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

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

It worked, but it had a really rocky 
start. Not too many home consumers 
agreed that an industrial telephone sys
tem with minimal noise suppression 
and rigidly controlled voice bandwidth 
was an entirely acceptable replacement 
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for AT&T's high-quality landline ser
vice. Also, Sprint had to learn the won
ders of running a truly huge billing 
system. It thought it already had one. 
Hah. Lots of people think Sprint hasn't 
gotten that part right even yet. 

But back when Sprint was just a part 
of the railroad, passengers were sup
ported by this nerwork without even 
being aware of its existence. And today, 
there are financial nerworks that owe 
nothing to the Internet. Stock trading 
nerworks are also immense, and like
wise free of any Internet protocols. 

This state of affairs will probably 
not last, however. The advantages of 
an integrated nerwork are so large that 
security and compatibility problems 
will be attacked with vigor, the profit 
motive ever strong, if not in the hearts 
of the implementors, then at least in 
the hearts of the people they work for. 

And we can see indications of the 
solutions today. There is an extension 
of the TCP protocol, called Transac
tion TCP, or TTCP, that is designed 
to allow a single-query-single-response 
style of interaction, as used on the 
financial nerworks, to operate over IP 
with the same reliability as regular 
TCP, but without the typical overhead 
of opening and closing a connection. 
At the application level, trading houses 
are beginning to make their services 
available over the commercial Internet 
to subscribers, who can now carry out 
trades on the various exchanges as easily 
as if they were at the broker's location. 

Some of these applications use 
Microsoft software, and some do not. 
This is exactly as it should be, thinks 
Mr. Protocol. The right tool for the 
right job. Commonality is important in 
trading situations, more important than 
the overall beauty of the sofrware ... and 
people like Morgan Stanley have enough 
money that even Microsoft is quick to 
fix any bugs that may arise. 

But there are other Internet arenas 
as well. Mr. Protocol has discussed 
with keen interest the wireless Internet 
connection available through Metri
com's Ricochet product. This entire 
nerwork technology was initially devel
oped by a company that planned ro use 
it to read neighborhood electric meters 
automatically. Power companies in 
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general would love co be able to get rid 
of the human meter reader. This has 
led co the pioneering of at least two 
new wireless network technologies. 

The first , exemplified by Ricochet, 
involves the installation of a regular grid 
of wireless network nodes throughout an 
area. Each node has buffer memory and 
aces as a score-and-forward network ele
ment. In its intended application , each 

Reliable, 
loyal, 

and he'll 

always 

be there 

£or you. 

long after 

you. take 

him home 

Ask Mr. Protocol 
power meter has a network "leaf node" 
attached co it, which transmits che meter 
reading co the nearest score-and-forward 
radio packet switch node. The packets 
representing che meter reading are then 
bounced along the network from node 
co node until they make it back co 
the power company's billing facility. 
Progress along the Net is done by geo
graphical addressing-basically latitude 

~u.ch like /\ after the sale is made 
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true performance of your backup 
solution. Which is why choosing 
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and longitude-because each node, 
being immobile, has a permanent, 
known geographical location . Add
ressing and routing are handled by 
making the network's physical and 
logical topologies identical. 

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

And no way is this a Microsoft 
product. 

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

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

And no way are any of these Micro
soft products. 

The Internee is not going to be able 
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Ask Mr. Protocol 
to absorb all these peculiar networks 
without a hiccup. In some cases, special 
protocols will be necessary. In other 
cases, extensions to existing protocols 
will be required. For example, consider 
the wonders of the 18-inch dish. 

side antenna you can get away with. And 
if you use enormous power in orbit, you 
can use teeny antennas on earth. The 
enormous popular success of services 
such as PrimeStar prove that people who 
wouldn't be caught dead with giant satel
lite dishes, or whose neighbors would kill 
them if they tried, are perfectly willing to 
buy an 18-inch dish that can be pointed 
out of a convenient window and never 

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

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

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

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

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

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

Some authors are now giving credit 
to the music chat was playing while they 
were writing. Why not? T his column was 
brought to you by Susan James, Shocking 
Pink Banana Seat. Mr. Protocol gives it 
two checksums up. Absolutely. http : // 

www . pacificnet . net/ - s usanj ~ 

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

He founded and ran the first nationwide 
UNIX Users Group Software Distribution 
Center. He worked at Rand during the glory 
days of the Rand editor and the MH mail 
system, helped build CSNET (first at Rand 
and later at BBN Labs Inc.) and is now work
ing at an aerospace research corporation. 

Mr. Protocol refuses to divulge his quali
fications and may, in fact, have none what
soever. His email address is ~@cpg .com . 
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UNIX Basics 
by Peter Collinson, Hillside Systems 

Analyzing Syntax 

I 
chink chat nearly all the programs 
I have written in my life have con
tained an element of text processing. 

Some programs cake input from users in 
the form of interactive dialogue; ochers 
read data from files. It has always been a 
sensible approach on UNIX systems to 
score primary data as text so people can 
use general-purpose editors to access and 
maintain the files and utilize the rich 
UNIX cool set co search or otherwise 
manipulate the data. 

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

30 

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

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

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

10 INPUT A 
20 B =A+ 1 
30 PRINT B 

So for each line, the interpreter starts 
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by reading numeric characters until it 
finds a character chat is not a number. 
It will cum the sequence of characters 
into a decimal number chat is the line 
number. Scanning on, the next non
space character will be the first charac
ter of a command or the start of an 
arithmetic statement. Characters are 
read until it's clear what the statement 
is. Then, the arguments to the state
ment are processed. This is an example 
of "bottom-up" parsing. We cake the 
characters chat make up the input and 
attempt to collect chem together, mak
ing a higher-level object. 

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

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

The specification of the Algol language was the first time a 
complete programming language was described using a formal 
grammar. The grammar was specified with the reference lan
guage called Backus-Naur Form (or BNF) chat was used by the 
international group of people who developed Algol. I suspect 
that Algol is always thought of as a European language by 
many folks in North America. It shouldn't be forgotten that 
John Backus was the U .S. representative on the committee 
that established the language, and that the language was from 
the beginning intended to be an international language. 

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

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

Tokens and Shells 
Well, this article started from the thought that I take the 

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

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

yacc to generate the necessary tables. Many programs will stop 
at the tokenization phase. Shells are a good example of programs 
that split the input line into tokens and then use chose tokens in 
a bottom-up fashion to execute a command for the user. 

On the whole, throughout UNIX, there's a consistent view 
about what a token in a shell might be. Tokens on a shell 
input line are separated by spaces or tabs (which I tend lump 
together as "white space," although of course the color of the 
space depends on the settings on your screen). Shells will read 
their input and split the line into separate tokens, discarding 
any white space. As I said, having obtained a set of tokens, 
most shells don't possess a grammar that is formally expressible 
and will tend to analyze their input, doing what is needed 
depending on what they find. 

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

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

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

$ src=fromfile 

$ dst=tofile 

$ cp $src $dst 

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

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

$ CPCMD=mv 

$ $CPCMD $src $dst 

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

Quoting in shells is somewhat of a minefield. Each shell 
does things slightly differently. I will concentrate on the Bourne 

32 SunExpert Magazine ■ October 1997 



PRINCIPLES FOR 

OPEN SYSTEMS 

MANAGEMENT 

#13 

FIND SAFETY IN NUMBERS. 

Inside every BudTool® box come some rather 
surprising extras: people. Not only do you get 
the leading UNIX network backup tool (which 
needs no client-side software, uses standard 
UNIX commands and now supports Sybase®, 
Oracle® and Windows N ), you also get engi
neering support to make sure your data never 
disappears to Antarctica. Here's how. 

BudTool is sold, installed & maintained by 
the people who developed it. That means our 
web of field offices is at your feet, with savvy 
sales people and engineers ready to develop 
and implement your backup strategy. In fact, 

we're the only backup company to provide field 
system engineers on site, pre-and post-sale. 

And we can bundle BudTool with storage 
management hardware (we're one of Sun 
Microsystems® leading VARs, with experience 
integrating the full line of Sun SPARCstation'" 
systems). We also train your people and provide 
a 24-hour help line and e-mail support. See 
what we mean by safety in 
numbers? For a poster, raise a 
flipper or call 800-654-4PDC. 
And check out our web site at 
www.pdc.com. 

♦Sun 

B UILD I NG & MANAGING O PEN S YST E MS NET WOR K S 

B OCA R ATON, FL• D ES P LAINES, IL• K ING OF P RUSSIA, PA • CARROLLTON , T X • L IVERMORE, C A• MET UCHE N , NJ 

B U R L IN GTON , MA• WE STMINS TE R, CO • S A N C LE MEN TE , C A 

Sun, Sun Microsystems, SunOS and the Sun logo ore trademarks or registered trademarks of Sun Microsystems Inc All other trademarks or registered trademarks belong to their mpect1ve holden All services performed by PDC Services, Inc., on independent controctor 

Circle No. 28 



UNIX Basics 

shell (sh) and its offspring the Korn shell (ksh). Beware that 
the rules may be different if you are using publicly available 
clones of these shells. Also, quoting in csh is much more 
restricted than in the Bourne shell, making the Bourne shell the 
first choice for writing scripts. 

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

$ echo hello world 
hello world 

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

$ echo hello\ world 
hello world 

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

$ echo 'hello world' 
hello world 

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

$ echo 'hello 
world' 
hello 
world 

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

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

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

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

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

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

adding a single quote into token that is passed into the echo 
command. I agree that the example above is overkill. It's hard to 
think of a real one that doesn't need 17 pages of explanation. 

It's important to understand the Bourne shell, its quoting 
rules and variable expansion, because many other programs 
follow its lead. A good grasp of how things work in the shell 
helps considerably with programs like awk or Perl. The shell is 
somewhat odd because it's very much a complex string process
ing language sitting behind a language chat implements a set 
of imperative commands that act on named files and have a 
set number of fixed parameters. 

Tokens in Email 
T he use of formal grammars and tokens spring up in what 

you might think are odd areas. For example, we have implicit 
token recognition and syntax analysis when we send or receive 
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email. Several fields in the mail header, including the sender 
address (the From: line) and the destination address (the To: 
line), are constrained to a certain grammatical form by RFC 
822, which defines the way we all deal with mail on the Inter
net. RFC 822 also specifies the syntax of the Date: field, 
ensuring that the line is comprehensible co automatic systems 
that may wish to use it, perhaps for sorting the contents of 
your mailbox into chronological order. 

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

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

To: aperson@someplace . domain 

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

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

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

To: "A Person"@someplace.domain 

Actually, 

From: A Person@someplace.domain 

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

From: A\ Person@someplace.domain 

is incorrect. 
Mose people like to put a human-readable name into the 

address, and the most common way is to use angle brackets: 

From: Agnes Person <aperson@someplace.domain> 

There are rules about what may be placed in the part of the 
address before the angle-bracketed section. You are not sup
posed to put one of the special characters used in the mail 
address here. So, for example, a period is not allowed unless 
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you quote it, so 

From: "A. Person" <aperson@someplace.domain> 

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

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

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

or 

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

Notice chat the angle brackets have been removed. Scriccly, 

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

is not legal. The commented section in round brackets aces 
like a single space, and so the line becomes 

To: <aperson@someplace.domain> 

which is not actually allowed in the syntax. Again, most mailers 
don't com plain and will gee on with the job of sending the mail. 

As I said, there's a bunch more scuff in the syntax chat isn't 
in common use. Ac the time the standard was written, it was 
considered important for users to be able to route their own 
mail, hopping it from machine to machine. The widespread 
cakeup of the Internee where domain addresses for mail are 
distributed using the DNS has superseded the requirement. 
Because of the widespread use of spam mail, many sites are no 
longer prepared to relay mail for random third parties either. 

Finally 
If you look around your system for programs chat are 

intended to understand the text chat you type, then you'll find 
tokenization and parsing rules. You'll often find chat the syntax 
contains ways to ensure chat the program can unambiguously 
decode what the user has typed. T he design of the input is often 
a trade-off between what is easy for the system to comprehend 
and what "feels natural" for the human . 

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

mil/rfc. -

Peter Collinson runs his own UNIX consultancy, dedi
cated to earning enough money to allow him to pursue 
his own interests: doing whatever, whenever, wherever ... 
He writes, teaches, consults and programs using Safaris 
running on a SPARCstation 2. Email: pc@cpg.com. 
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I/Opener 
by Richard Morin, Technical Editor 

MacPerl - A Little Gem 

I
. n Summer 1991, I was called by the 

· Swiss army to do my compulsory 17 
weeks of military basic training. 

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

Excerpt taken from "Casting Perl 
Before Macintoshes" by Matthias 
Neeracher, The Perl journal, Volume 1, 
Issue 2, Summer 1996. 

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

38 

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

What Is Perl? 
Perl is an interpreted scripting lan

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

Because of Perl's scripting roots, it 
is very common for a Perl script to be 
orders of magnitude shorter than an 
equivalent CIC++ program. Features 
such as hashes (associative arrays), glob
bing (file name expansion), regular 
expressions and very loose type rules 
make Perl a powerful language. 
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For more information, visit The Perl 
Insrirure's Web site at http: //www . 

perl. org. While you're there, fo llow 
the link to The Perl journal. Ir's a great 
little publication and I predict that it 
will grow rapidly as Perl matures. If you 
get seriously interested in Perl, be sure 
to obtain the definitive "Camel" and 
"Llama" books, published by O'Reilly 
and Associates: Programming Perl, 2nd 
Edition (aka "The Camel Book") by 
Wall, Christiansen and Schwartz, 1996, 
ISBN 1-56592-149-6; and Learning 
Perl, 2nd Edition (aka "The Llama 
Book") by Schwartz and Christiansen, 
1997, ISBN 1-56592-284-0. 

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

Under UNIX, Perl's ability to emu
late other commands is simply a pleas
ant side-effect of the language's overall 
capabilities. Under Mac OS, however, it 
can be a real lifesaver. Lacking any sort 
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on-line services 
on-line. 

When you install reliability solutions 
from Qualix Group, your business
critical services will accommodate 
failures in stride. That's why many 
of the leading Fortune AT&T 

500 companies have American Airlines 

already selected American Express 

Qualix Group as their Lucent 

"Reliability Solutions" MCI 
Sprint 

provider. Our cross- Swiss Bank 

platform solutions keep T. Rowe Price 

their applications and Texaco 

systems available and Wells Fargo 

secure around the clock. Xerox Corpcration 

Our solutions and many more. 

include tools for high availability, 
security, and data protection for 
both UNIX and Windows NT 
systems. We also offer professional 
services and training so you can 
get the most out of the technologies. 

High Availability 

Now you can ensure business-critical 
services will remain on-line for users 
even through catastrophic failures. 
Solutions are available for Windows 
NT and UN1X systems. 

Security 

Protect against unauthorized use and 
corruption of your systems with our 
line ot security product for Windows 
NT and UN1X systems. 

Data Protection 

Continuously update files from one 
server to another or to a whole group 
of target machines at one time. Our 
industry leading solutions are available 
for \!IX and Windows NT. Desktop 
prot lion is available for Windows 95. 

To find out more about these 
and other Qualix Group reliability 
products and services, call: 
800-233-4559, see us on the Web 
at www.qualix.com/fse, or e-mail 
us at info-fse@qualix.com. 
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I/Opener 
of convenient scripting facilities
Macintosh Programmer's Workshop, or 
MPW, is not generally available, and I 
don't count either AppleScript or 
HyperCard for much-the Mac OS can 
be a real annoyance when a large, relat
ed set (i.e., a batch) of actions is need
ed. Although Perl is somewhat more 
verbose than the UNIX shell, it is 
acceptably terse and very functional. 

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

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

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

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

For obvious reasons, MacPerl sup
ports neither the fork call nor the 
backquote mechanism (though some 
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special cases, such as 'pwd' , are emul
ated for convenience). The system call 
is only supported if MPW Tool Server 
has been installed. This tends to pro
duce a more self-contained style of 
coding than is normally found in 
UNIX-based Perl. But, because in Perl 
"There's More Than One Way To Do 
It" (TMTOWTDI), there is generally 
at least one way to do it in MacPerl. 

Programming with MacPerl 
Apple Computer provides an exten

sive programming and batch 
execution environment known as 
Macintosh Programmer's Workshop. 
Inspired by both the Smalltalk 
"Workspace" and the UNIX command 

set, MPW is quite pop
ular among Mac OS 
programmers. Apple 
supplies it to registered 
developers, and it is 
also included in some 
commercial develop
ment environments, 
including Code Warrior. 
If you have access to 

MPW, you may wish to look into 
MacPerl's MPW support features. 

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

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

Consequently, most MacPerl pro
grammers edit their code using "real" 
text editors such as Alpha or BBEdir. 
The Alpha editor, which many Mac
Perl programmers recommend quite 
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highly, is available as shareware from most Mac OS-specific 
FTP archives. 

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

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

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

Available Support 
Because MacPerl is closely tied to Perl, it benefits from all 

the standard Perl support facilities. For instance, many of the 
modules from CPAN (Common Perl Archive Network) sim
ply drop in and work. Again , visit http: //www . perl. org 
to find out what's available. 

There is a very active mailing list for MacPerl itself. List 
members are generally quire knowledgeable and helpful; 
some regularly do things to enhance MacPerl's utility. For 
instance, list members have ported and tried out many of 
the more popular CPAN modules, including a MacPerl port 
of LWP, the Library for World Wide Web access in Perl. 
To join the MacPerl email list, send a message containing 
the body "subscribe" to mac-perl-request@iis .ee . 
ethz. ch. 

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

Richard Morin operates Prime Time Freeware 
(ptf@cfcl . com) , which publishes mixed-media 
(book/CD-ROM) freeware collections. He also consults 
and writes on UNIX-related topics. He may be reached 
at Canta Forda Computer Laboratory, P.O. Box 1488, 
Pacifica, CA 94044 or by email at rdm@cfcl.com. 
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Sys.t._~~-~---!.\4~~~~~-t.f~tion 
by S. Lee Henry 

Checking Groups 

E 
verybody and his dog knows 
how to set up a group in UNIX. 
The / etc / group file allows 

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

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

Although being doubly defined as 
members of a group may not cause 
problems for chose particular users, it 
might cause problems for ocher users of 
chat group. For example, once 

I etc I group file will be declared too 
long by the grpck tool. As a result, 
users at the tail end of the group may 
not be given the group privileges chat 
you expect. 

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

If you find chat you have a large 
number of doubly defined users, you 
can remove chem from the group corre-

sponding to their GID entries. The 
script shown in Figure 1 will write out 
a group (of your choosing) to a file and 
then check each member against the 
appropriate / etc / passwd entry. 

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

I couldn't find in any of the man 
pages I read what the maximum allow
able size of a group defined within the 
/ etc / group file is or any hints chat it 
might be possible to include groups 
as members of groups (as I can with 

a group entry gees to be longer 
than X members or Y charac
ters long, the line in the 

tirnrny - Duplicate lognarne entry (gid first occurs in passwd entry) 
Line too long 
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Figure 1. Checking Group Members Against /etc/passwd Entries 

# ! / bin / csh 

# 

echo -n "Please enter name of group> " 

set GRPNAME = $< 
set GRPNO = ' grep A$GRPNAME":" / etc / group I awk-F: ' {print $3}' ' 

if ( "$GRPNO" == "") then 

else 

ech o "Sor ry -- there is no such group " 

return 

echo "Checking group $GRPNAME, group number $GRPNO" 

endif 

foreach person ( ' grep A$GRPNAME " : " /etc/group I tr ":, " "\012\012" I tail +4') 

s et PRIME_GRP = 'grep A$pe rson " :" /etc/passwd I awk -F: '{ p rint $4} '' 

if ( $ PRIME_GRP ! = " $GRPNO " ) then 

end 

touch/tmp/grp$GRPNO . ou tsiders$$ 

echo $p erson >> / tmp /grp$GRPNO. outsid ers$$ 

e ndi f 

echo "Here a re the usernames whic h NEED to be in t h e $GRPNAME group : " 

setNEWGRP = 'cat / tmp / grp$GRPNO . outs i ders$ $ I sor t I tr " \012 " " , " I awk ' {print 
substr($0,1,length($0)-1 ) } ' ' 

e c h o $NEWGRP 

r m / t mp / grp$GRPNO . out s ide rs$$ 

Figure 2. Inserting a New /etc/group File 

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

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

myhost# fi.x_group 

Which g roup?> s ales 

sales : : 30:bi llybob , cor ey ,nic i , t i mmy , van couver 

myhos t# echosal e s: : 30 : billybob , corey , nic i ,timmy,vancouver >> /tmp/group 

myhost# mv /tmp / group /etc/group 

Figure 3. Figuring out the Limit 

head - BO /etc/passwd I awk-F: '{print length($1), $1}' I sort -n I awk {print $2} I tr \ 012, 

tail - 60 /etc/passwd I awk - F: '{pri nt length($1), $1} ' I sort - n I awk {print $2} I tr \012 , 

netgroups). Figuring out the limit, therefore, took a bit and sales2: : 77: preceding them. Then, I repeatedly 
used the grpck command and dropped members from of experimentation. Here's what I did: First, I made a list of 

users taken from the cop of the list (the first 80) and another 
list of users from the bottom of the list (the bottom 60); sec
ond, I made groups out of them (commands are shown in 
Figure 3), this left me with one large group composed of 
a lot of shore usernames and one large group with fewer 
longer names. 

I simply removed the final comma and added these lines 
co my /etc/group fi le with the strings salesl:: 66: 

the tail end of the first group and the head end of the other 
until each was acceptable-that is, until grpck no longer 
complained. 

The result? The list with many users with shore user
names wound up with 75 members and a total length of 
499. The list with fewer users with longer usernames wound 
up with 47 members and a total length of 497. Clearly, this 
suggests that the limiting factor is the length of the group 
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Systems Administration 

Figure 4. Showing the Length and Number of Group Members 

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

75 

47 
# grep sales /etc/group I awk -F: '{print length ( $4)}' 

499 
497 

llackup, restore and archive process 
have become a central issue in 
network management. The amount 

of data generated in networks is exploding at 
an average rate of 50% or more per year 
while the value of this data is continuing to 
increase dramatically. More distributed 
network environments are implementing 
Hierarchical Storage Management programs 
to help automate file management and save 
valuable magnetic disk space. A typical 
network has approximately 75% of it's files 
which have not been accessed within 30 
days. 

~ MnrrJ 
Storage Management Software 
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record. To show the length and num
ber of members in your groups, use 
the commands shown in Figure 4. 

The I etc I group file is only one 
way to define groups, of course. NIS 
and NIS+ may have different limita
tions for gro up members. 

Another problem that Jaspar and I 
ran into with groups is related to the 
length of usernames in UNIX. Most 
places I've worked have limited user
names to eight characters to avoid 
some inconsistencies chat seem co crop 
up with longer usernames. le seems to 
me chat UNIX, in some cases, ignores 
characters after the eighth (as it does 
with passwords). Then, at ocher times, 
it pays attention to all of the characters 
in a username. We noticed chat trun
cated usernames had crepe into our 
I etc I group file when these users 
weren't being treated as members of 
the group. The grpck cool finds these 
problems easily, issuing a "Logname not 
found in passwd file" error message. 

With my groups properly defined, I 
can avoid overusing world privilege. As 
far as I can cell, any number of users 
can be defined as members of the same 
group if the assignment is made in the 
/ etc / passwd file. Ir is only when I 
want a large number of the same users 
to be members of a second group chat 
I run into problems. ~ 

S. Lee Henry is a security 
services engineer at lnfonet in 
El Segundo, CA, where no one 
else necessarily shares any of her 
opinions. Jaspar chases cats for 
a living and actually knows very 
little about UNIX. 





NTegration 
by /Eleen Frisch 

Making yourself Feel at Home 

I 
n the previous two columns, we've 
taken some initial steps into the 
Windows NT world. This month, 

we'll look at some freely available and 
commercial software packages that can 
make this new place look and feel more 
like what we're used to: the familiar 
UNIX environment. 

NT Resource Kit's 
POSIX Utilities 

The Windows NT Resource Kit is 
an add-on product to the basic operat
ing system sold by Microsoft. There are 
separate kits for the workstation and 
server versions of the operating system. 
The Resource Kit has two components: 
supplementary printed documentation 
and additional software, including 
many important administrative pro
grams. Although Microsoft charges 
money for the Resource Kit, the soft
ware contained in it is unsupported. 

You should consider the Resource 
Kit a required part of any Windows 
NT installation. It's unfortunate that 
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there is additional cost associated with it 
because its contents really ought to be 
part of the normal Windows NT prod
uct. You can purchase the Resource Kit 
at most large bookstores (in the com
puter section), at many retail software 
stores and from mail order hardware 
and software suppliers. The street price 
for the workstation and server versions 
is about $55 and $150, respectively. 

One of the software items is a set of 
command-line utilities known as the 
POSIX Utilities. When installed, the 
executable files for these commands are 
located in the POSIX subdirectory of 
the Resource Kit installation directory 
(usually C: \NTResKi t). The following 
utilities are included: cat, chmod, 
chown, cp, find, grep, ln (for hard links 
only), ls, mkdir, mv, rm, rmdir, sh, 
touch, vi and we . Most of them behave 
as expected, but find is somewhat eccen
tric. When using chem, be aware chat 
they treat filenames as case-sensitive and 
that filenames on FAT (Windows-format) 
file systems are converted to uppercase. 
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GNU Utilities for Win32 
The GNU utilities collection has been 

ported to Win32 systems (in ocher words, 
to Windows 95 and NT). It is avai lable 
free of charge (as always) from Sunnyvale, 
CA-based Cygnus Solutions at ftp:// 
ftp.cygnus.com/pub/gnu-win32/ 
latest. You can choose to download 
some or all of the available software, rang
ing from user utilities to the GNU devel
opment environment. The former consist 
of most of the commonly used UNIX 
commands and utilities. 

Listing 1 contains some examples 
that will give you a flavor of what run
ning these utilities on a Windows NT 
system is like. As you can see, grep and 
ls work as expected. The ps command 
is more limited. 

The find command is somewhat 
nonstandard in that it is the usual GNU 
version of this utility, but it works the 
same way on Windows NT systems as it 
does on ocher systems where the GNU 
utilities are installed. For example, the 
following command is one way to find 
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all files in the current directory having the extension html: 

C: \ > find. -regex .*\.html -print 

. / TIPS.html 

./TIPS2.html 

. /TIPS3.html 

You can combine these commands with Windows NT com

mands as desired. For example, the first command in Listing 2 

extracts a ps-style process list from the (overly verbose) output 

of the ps tat command (included in the Resource Kit). In the 

same vein, the second command in Listing 2 displays the five 

highest priority processes currently running on the system. 

The Hamilton C Shell 
The Cygnus collection of GNU utilities includes the bash 

shell. Users who prefer a C shell may be interested in the excel

lent Hamilton C Shell package from Hamilton Laboratories, 

Sudbury, MA (it costs $350). It includes a C shell supporting 

all of the usual features (aliases and command completion are 

the most important to me); most existing C shell scripts will 

run correctly without modification. 

The package also includes a variety of UNIX-style utilities 

that may be run from within the C shell or from the Windows 

NT command line. Among them are the following utilities, 
which are missing from the GNU set: 

•A cron-style facility (named "cron" but implemented 

somewhat differently) . 

• A df command, which is inexplicably named du 

(see Listing 3) . 

• An mt command for manipulating tapes. 

• The uudecode and uuencode utilities. 

• A shell script functioning as a whereis command. 

The package also includes a number of "extras," including 

many cool sample scripts and the following useful utilities: 

• des -A DES encryption utility/filter. 
• binedi t -A binary file editor (sed-like). 

• xd -A hexadecimal dump tool. 

• An enhanced version of the pwd command, which dis

plays the current directory on every disk drive on the system: 

C: \ > pwd 

c: \ ntreskit \ perl 

d: \ aefrisch \ colurnns 

e: \ 

k: \ 

l: \ hamilton\bin 

Listing 1. Sample Commands from the Cygnus GNU Utilities 

C: \> grep 11 u.* .*see(A ] .* .*p 11 *.html 
TIPS3.html:submit the solution to a problem you've seen occur, please 

C : \> ls -1 *.html 
-rw-r-r- 1 544 everyone 22256 Mar 29 18:54 TIPS.html 
-rw-r-r- 1 544 everyone 12843 Mar 29 15:55 TIPS2 . html 
-rw-r-r- 1 544 everyone 3980 Mar 28 19 : 05 TIPS3 . html 

C : \> ps -ef 
PI O PPID WIN32-PID UID COMMAND 

1000 1 000 327 500 C : \\ps.exe 

Listing 2. Combining Windows NT and GNU Commands 

C: \> pstat I awk 11 /Pri/ 11 /A 0:00/ {print $0} II 

User Time Kernel Time Ws Faults Commit Pri Hnd Thd Pid Name 
0:00:00.000 20:58:41.945 16 1 0 0 0 1 0 Idle Process 
0:00:00 . 000 0:00 : 56.240 120 2016 36 8 251 30 2 System 
0:00:00 . 180 0:00 : 00.220 120 2032 164 11 36 6 23 smss . exe 
0:00:03 . 575 0 : 00 : 21.420 1304 1899 1220 13 246 7 31 csrss.exe 
0:00:02 . 012 0 : 00:08.722 568 15470 668 13 67 2 37 WINLOGON.EXE 

C: \> pstat I awk 11 /Pri/ 11 /A 0:00/ {print $0} II I sort +5 I head -6 
User Time Kernel Time Ws Faults Commit Pri Hnd Thd Pid Name 

0:00:00.000 21:00:11.243 16 1 0 0 0 1 0 Idle Process 
0 : 00:00 . 000 0:00:00.000 52 10 108 8 5 1 196 sort.exe 
0 : 00 : 00.000 0:00:00.010 52 10 104 8 5 1 236 head.exe 
0:00 : 00 . 020 0 : 00:00.010 524 128 280 8 8 1 230 awk.exe 
0:00 : 00 . 010 0:00:00.020 892 222 332 8 14 1 237 PSTAT . EXE 
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(You'd be surprised at all the connections you 

H, by chance, you're not surprised at how 
open IBM Serial Storage Systems manage to be, 
then their remarkable performance will raise 
an eyebrow or two. 

First, these open disk systems are designed 
to connect to UNIX® servers, including HP, Sun 
and DEC. And NT servers, like HP and Compaq. 

Not to mention IBM systems, too. 
Then there's the added advantage of speed. 

A Serial Storage Architecture, which is an 
ANSI standard interface, is used with a two-way 
loop to handle inbound and outbound data 
streams simultaneously. 

This helps make our Serial Storage 

IBM and Solutions tor a small planet are trademarks ol International Business Machines Corporation in the United States and/or other countries. UNIX is a registered trademark in the United States 
and other countries, licensed exclusively through X/OPEN Company Lim ited. Other company, product and service names may be trademarks or service marks al others.© 1997 IBM Corp. 



can mal(e with IBM Serial Storage Systems.) 

Systems significantly faster than traditional 
SCSI disk systems. 

As a result, more of your users have faster 
access to valuable data. For applications like 
data mining, data warehousing and transac
tion processing. 

And the future? As your storage needs 

inevitably grow, you can easily increase capacity. 
Without taking your business systems offline. 

Visit www.ibm.com/storage/connections 
to learn more surprising ways you can maximize 
access to stored data. 

---------Solutions for a small planet'" - - - --- - -- - ---- - - ---==-= ':' =® 
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Listing 3. The Hamilton C Shell's du Command 

C: \> du 

C: 612.832 M Total 561.337 M Used+ 51. 495 M (08.40%) Free ariadne 
d: 511. 784 M Total 469 . 248 M Used+ 42 . 536 M (08.31%) Free ananke 

e: 620.206 M Total 620 . 206 M Used+ 0 . 000 M (00.00%) Free ntsrv40a 
g : 1044.095 M Total 4 . 421 M Used+ 1039.674 M (99. 58%) Free aporia 

h : 522 .112 M Total 4 . 419 M Used+ 517.693 M (99 .15%) Free acrasia 
i : 700 . 287 M Total = 4.379 M Used + 695 . 908 M (99 . 37%) Free aveya 
j : 1189 . 888 M Total = 91. 325 M Used + 1098 . 563 M (92.32%) Free amelia 
k: 308 . 208 M Total 286.457 M Used+ 21. 751 M (07 . 06%) Free amanda 
1: 449 . 788 M Total 165 . 800 M Used+ 283.988 M (63.14%) Free anitra 

Demonstration versions of the Hamilton C 
shell are available from the Hamilton Laboratories 
Web site, http: //www . hami l tonlabs. com. 

Figure 1. The Microlmages X Server 

MI/X X Server Software 
If you'd like to be able to use a Windows NT 

system as the display for X windows initiated on 
a UNIX system, then the free MI/XX Server 
sofrware from Microimages Inc., Lincoln, NE, 
may be just what you're looking for. You can 
download it from the Internet at http: // www. 
microimages.com/ freestuf / mix.htm. 
Once it is installed, the simplest way to use it 
is to initiate a telne t session from the Win
dows NT system to the desired UNIX system 
and start the X Server executable (xs). Then, 
issue the following commands on the UNIX 
system (where vala is the name of the Windows 
NT system): 

unix-102>> setenv TERM xterm 
unix-103>> setenv DISPLAY vala:O 
unix-104>> xterm & 

These C shell commands will cause an xterm window to 
appear within the X Server application window (as you 
know, the Bourne shell commands for setting environment 
variables are slightly different) . Once it is functioning, the 
telnet session may be terminated. 

Figure 1 illustrates the X Server environment with several 
X-based applications running. The X Server includes the twm 
window manager, which may be fully customized, including a 
startup file to automatically initiate X applications when the 
server is started. 

OpenNT: Going All the Way 
If a few user uti lities are not enough to satisfy your UNIX 

appetite while working on a Windows NT system, consider the 
OpenNT package from Softway Systems Inc., San Francisco, 
CA. It provides an impressively rich UNIX-style working envi
ronment under Windows NT. Architecturally, OpenNT is 
structured as an enhanced POSIX subsystem, and so it is able 
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to provide not only user-level utilities but a full POSIX pro
gramming environment designed to make porting UNIX 
applications to Windows NT simple. 

OpenNT includes four shells-sh, csh, ksh and tcsh-all 
of which support full job control. Ir also includes various 
UNIX commands and facilities, including some that are gener
ally missing from the free sofrware collections (for example, 
s trings and umask). 

The following simple examples illustrate some features of the 
OpenNT environment. First, here is a find command (which, 
unlike other available versions, conforms to the standard syntax) : 

> find . -mt i me -1 - name \*y\ * -print 

/OpenNT / usr / lib / perl5 / auto / DynaLoader 
/ OpenNT / usr / lib / perl5 / opennt / 5.00305_. 
/ OpenNT / usr / lib / perl5 / Sys 

Most of the included commands work as well as this one does. 
However, there are a few glitches. For example, while the 

ps command uses the proper display format, it still does not 
work as expected: 
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> ps -ef 

USER PID PPID ELAPSED TTY TIME 
197108 1638400 1 0:54.95 n00 0:00.45 
197108 6422529 1638400 0:00.03 n00 0 :00.02 

This is not a bug but simply a limitation of using a POSIX 
subsystem as the product's base: Only those processes running 
under the subsystem will appear in the list. 

Mixing Windows NT commands and OpenNT is possible 
but sometimes a bit tedious. For example, consider this com
mand to set the C shell prompt: 

> set prompt= "'HOSTNAME.EXE'-\!>>" 

vala"M-58>> 

The hostname command is a Windows NT command 
(located in C: \WinNT\System32). In order for it to be 
found, its location must be in the search path, and its full 
name must be entered in the correct case (uppercase in 
this instance). Extensions are not applied by default to com
mand names, and all pathnames are truly case-sensitive, 
both of which are completely in line with standard UNIX 
but are inconvenient when you have gotten used to Win
dows NT's laxness. 

OpenNT includes many X clients, and the server version 
also includes an X Server-which can be purchased separately. 
Figure 2 illustrates a Windows NT desktop when the X 
Server is running. As Figure 2 demonstrates, this product 
makes it easy to run UNIX, X and Windows NT applica
tions simultaneously. In chis example, we have an xterm 
window on a remote UNIX host, a Windows NT file brows
ing window, a Microsoft Word session, two other X-based 
utilities (one of which is running from the remote UNIX 
system), as well as the usual Windows NT icons on the desk
top. Each process runs in its own window, and multiple 
processes of any type are supported. 

Prices for the OpenNT products start at $229 for the Lite 

Figure 2. The OpenNT X-Based 
Environment 

CMD 
tcsh 

ps -ef 

version (no X Server) and $379 for the single
system Workstation version. Server versions 
(which include a telnet server product) range 
from $979 for one to 25 users to $1,899 for 
unlimited users. The Software Development 
Kit costs $199. 

Other Stuff 
Almost every UNIX facility that you might want to put 

on a Windows NT system is out there somewhere. Here are 
sources for two of the most requested classes of tools: 

• Perl for Win32 systems is available at http : //www. 
perl.com/perl/info/software.html . 

• Various TCP/IP daemons and World Wide Web-related 
facilities can be obtained at Jim Buyens' amazing software 
site, see http: / /www. pr imene t . com/ - bu yens j / 

ntwebsrv.html. ~ 

JE/een Frisch is systems administrator for a very 
heterogeneous network of UNIX and NT systems. 
She is also the author of the book Essential System 
Administration (O'Reilly & Associates Inc., now in its 
second edition) and is currently finishing up another 
on Windows NT systems administration. In her (almost 
nonexistent) spare time, she enjoys painting and 
lounging around with her cats, Daphne and Sarah . 
Email: aefrisch@lorentzian.com. 
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acceptance to the fact chat people are 
beginning to understand multidimen
sional graphs. "I see the industry as a 
whole making the transition coward 
understanding their data in 3D," says 
Sun's Ohlson. 

And slowly, users are seeing chat 
data visualizations not only look cool 
but can be useful coo. "I've had the 
most success when I've been able to 
show a customer a visualization of their 
data chat taught chem something they 
didn't know before," Bring says. 

Ac International Data Corp., a 
Framingham, MA-based industry analysis 
firm, analysts have identified a new class 
of applications designed for the high-end 
business user. According 
to Henry Morris, pro
gram director for data 
warehousing and appli
cations, "analytic appli
cations" help users 
understand the content 
of their data, and not, 
as is the case with sim
ple online analytical 
processing (OLAP) 
cools, co simply gain 
access to i c. Increasingly, 
analytic applications 
include a visualization 
component. 

Similarly, some ven
dors applying visualiza
tion techniques to busi
ness problems don't feel their software 
is well served by the term "data visual
ization." At Visible Decisions Inc., 
Toronto, Ontario, for example, maker 
of the business-focused Discovery visu
alization package, employees refer to the 
"information visualization" trend. 

But as data visualization travels the 
course between science and business, 
ic's becoming apparent chat it's going to 
cake more than a name change to make 
a scientist's cool fie the corporate realm. 
Business-and business people-have 
needs all their own, and what's good 
for the goose is nor necessarily good for 
the gander. This article will look at the 
needs of chis new class of user, how 
they are distinct from chose of tradi
tional data visualization software users, 
and how vendors are translating chose 
needs into marketable produces. 
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Cultural Differences 
Scientists and engineers are renowned 

not only for being able to put up with 
lousy user interfaces, but also for creating 
chem. Take the UNIX command shell, 
for example. On the ocher hand, it seems 
chat marketing folks would rather hang 
themselves than learn the arguments to 
the grep command, no matter how use
ful it is. Traditional data visualization 
software, written by scientists for scien
tists, seems to leave business folks with 
chis same feeling of despair. 

The truth of the matter is chat scien
tists and business people chink differendy. 
If you need evidence to back up char 
claim, just pick up any of Scott Adams' 

Dilbert books, and consider what per
centage of the strips revolve around the 
conflict between Dilbert and his boss. 

One researcher at the IBM Thomas 
J. Watson Research Center in Yorktown 
Heights, NY, found out firsthand what 
separates scientists from business users. 
Holly Rushmeier, research staff member 
at the Watson lab, is a member of the 
Data Explorer (DX) team, IBM's venera
ble data visualization package. Lase year, 
she joined a ream whose mission ic was 
to incorporate Data Explorer as the visu
alization component of a neural network 
data mining application. In mining the 
database, the customers hoped to elicit 
some previously unthoughc-ofbuying 
patterns in their marketing database. 
For example, it comes as no surprise char 
people who buy a lot of diapers tend 
to consume a lot of graham crackers. 
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However, the connection between dia
pers and videotape sales may not be so 
obvious to people without children. 

In a paper chat she and her colleagues 
will present at the IEEE Visualization '97 
Conference in Phoenix, AZ, chis month 
(called "Case Study: Visualizing Cust
omer Segmentations Produced by Self 
Organizing Maps"), Rushmeier summa
rizes, "Business applications have decid
edly different goals from scientific appli
cations. The goal of visualization 
in business is action, not insight. " In 
ocher words, while an engineer wants 
to understand che problem at hand, a 
business user wants to see results chat 
indicate in which direction they should 

take their business. 
On a more basic 

level, business users are 
typically less computer
literate than their scien
tific counterparts. It's 
not chat they can't drive 
the car from Point A to 
Point B, it's just char 
you probably wouldn't 
ask chem co redesign 
the carburetor. 

At Stats Canada in 
Ottawa, Ontario, for 
example, analysts are 
using Discovery from 
Visible Decisions to 
view multidimensional 
graphs of monthly sur

vey data on manufacturing, construction 
and energy. Bue while the application 
itself is seen as cutting edge, the analysts 
using Discovery are not. John Foley, 
project manager for the redesign of 
the Monthly Survey of Manufacturing 
Redesign, describes his users as "experts 
of their particular industry," oil or steel, 
for example. Bue they're no computer 
experts. "They know word processing 
and spreadsheets, but they're not pro
grammers. Computers are a cool, but it's 
not what they're about." 

Whether business people don't want 
to learn complex applications or don't 
have the mathematics skills necessary to 
do so remains to be seen. But one thing's 
for certain: Even if they wanted to learn, 
they probably don't have the time. For an 
anthropologist reconstructing a model of 
a Paleolithic bone fragment, the data 
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visualization package is probably their 
main working environment. The busi
ness user, on the other hand, is more like
ly to spend most of his working day in a 
spreadsheet, word processor or doing 
research on che Web. 

"Remember," says John Brocklebank, 
product manager for Enterprise Miner, a 
data mining produce from SAS lnscicuce 
Inc., Cary, NC, "chese users aren't neces
sarily pounding on the program all day 
the way an engineer might. They might 
play with it for a couple of hours, then 
move on to something different." 

Vendors are finding that if an appli
cation is too complex, users will quickly 
jump ship, no matter how useful the 
program may be to them. In her paper, 
IBM's Rushmeier writes that while the 
"images generated by che visualization 
program [Daca Explorer] developed for 
decision makers were successful in com
municating resulcs, che interactive pro
gram itself was found to be too complex 
to appeal to nonquanticacive decision 
makers." As a rule of thumb, data visu
alization tools should be as intuitive and 
easy to learn as possible, and never more 
complex than the user's core working 
application, say, the spreadsheet. 

Where Spreadsheets Leave Off 
Whac business users do have in com

mon is a familiariry with office produc
tiviry applications, most notably, wich 
PC-sryle spreadsheets such as Microsoft 
Corp.'s Excel and Lotus Development 
Corp.'s 1-2-3. ''I'd say that about 90% 
of our customers use Excel," says James 
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Ong, director of product mar
keting at Belmont Research 
Inc. , Cambridge, MA. 
Belmont Research is the devel
oper of CrossGraphs, a visual
ization tool for viewing arrays 
of two-dimensional graphs. 
"Ir's only the most qualitatively 
sophisticated business users 
that use tools more complicat
ed than a spreadsheet. " 

Because spreadsheets these 
days are so powerful, and 
because users know chem so 
well, convincing a user to try 
out some newfangled visual
ization tool isn't always easy. 
In face , according to Ong, 

users will only begin to consider anoth
er application when they've outgrown 
their spreadsheet. 

One such CrossGraphs user is Mario 
Guralnik, medical affairs director for 
Asta Medical Inc., a pharmaceutical 
company based in Hackensack, NJ. 
''I've been using Microsoft Excel since 
Version l ," says Guralnik. "I love ir 
and couldn't imagine life wirhouc it. " 
However, Guralnik acknowledges that 
in his business, Excel is often nor up 
to par. For example, in order to get a 
drug approved by the Food and Drug 
Administration , the company must 
submit graphs of che resulcs of clinical 
trials. "First of all, Excel has a size limit 
of, I believe, 32,000 rows; we surpass 
that easily." 

But assuming that you have less data 
chan that, Guralnik says that using Excel 
would still be practically infeasible: "If 

Plug-and-Play Solutions 
All chis underlies che fact that if data 

visualization vendors are to have any 
success appealing to business users, they 
must make their applications extremely 
accessible. While an engineer might 
enjoy the challenge and the freedom of 
a barebones graphics engine and a pro
gramming language, it's unreasonable to 

expect a business user to spend even five 
minutes trying to learn how to use chis 
kind of cool. 

For vendors selling data visualiza
tion wares to nonscientific users, one 
way to bridge this gap is to provide 
users with targeted, bulletproof applica
tions designed for their particular busi
ness segment. "The main difference in 
the business sector is char users play a 
less proactive role," says Francesco 
Gardin, president of Artificial 
Intelligence Software S.p.A. (AIS), 
Milan, Italy, maker of the VisualMine 
data mining application. In other 
words, Gardin says, business managers 
expect to have a set of views prepared 
for them from rhe outset. They do not 
want to design their own graphs and 
templates, the way an engineer does. 

Ir's not surprising, therefore, to find 
our char vendors selling data visualiza
tion to businesses are rypically not pure 
software development houses, bur 
rather, industry consultants chat happen 
to have extensive skills in graphic mod
eling. AIS, for example, bases its Visual
Mine produce on AVS/Express graphics 
tools, from Advanced Visual Systems 
Inc. (AVS), Walcham, MA. AVS/Express 
is software used for applying 30 visual-

you have 200 patients, and 
you want to graph each of 
their white blood cell counts, 
red blood cell counts, platelets 
and lymphocytes, then right 
there, you have 800 graphs 

E mployee Health Profile 

to create." Because Excel has 
no automation facilities, chis 
can rake days, sometimes 
weeks, of manipulating rows 
and columns, creating graphs 
and formatting attractive, 
professional printouts. 
Simply put, "you can't do 
anything 10,000 times and 
still enjoy it, " Belmont 
Research's Ong says. 
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ization and imaging techniques to com
plex data and applications, typically in 
such heady industries as geosparial, engi
neering, oil and gas, and aerospace. 

However, AIS also did extensive 
consulting work creating targeted views 
for the Ufficio Italiano dei Cambi 
(UlC), a branch of the ltalian central 
bank responsible for identifying anom
alies related to money laundering. 
Users can look at multidimensional 
views sometimes representing as many 
as 20 variables, for example, geographic 
regions, size of wire transfers or per
centage of non-Italian banks. At the 
same time, AIS has been contracted 
to customize VisualMine for a Sienese 
bank. The resulting application, 
MarketMine, will reportedly enable 
the bank to better understand the 
makeup of its customer base. 

Users at UIC, however, probably 
have no idea that the AIS applications 
weren't designed from the ground up 
specifically for them. "AYS is totally 
transparent; users interact with the layer 
we've applied on top of it," Gardin says. 

Similarly, the feeling at Stats Canada 
is that the effort to provide analysts with 
data visualization tools would not have 
been successful if the analysts had been 
left to design their graphical views on 
their own. To this end, a group of devel
opers program the actual Discovery 
applications, working in conjunction 
with the analysts to better determine 
what type of information users want to 
see. According to Stats Canada's Foley, 
"The analysts are on the verge of being 
overwhelmed by information. Our aim 
is to simplify their jobs, not bring them 
added complexity." 

Companies that have not traditional
ly catered to business users, that is, those 
whose products require a certain techni
cal sophistication, are also making an 
effort to render their goods more acces
sible to the business market. At The 
Math Works, Natick, MA, for example, 
there's been a long-standing initiative to 
provide MATLAB users not only with 
the tools to crunch their own numbers, 
and to display their data, but also to 
deploy so-called mini applications to a 
wider group of users-users usually less 
mathematically inclined than them
selves, says Mike Wolf, general manager 

Data Visualization 
of financial products at the company. 
Thus, a MATLAB application written 
by an engineer working on a Sun work
station can also be deployed across any 
other platform supporting MATLAB, 
including Windows and Macintosh. 
"People who would never have viewed 
themselves as being able to develop 
applications are now working in 
MATLAB," Wolf says. 

Porting to a Business Platform 
Selling into the business segment typi

cally presents a very basic problem to data 
visualization vendors: Their software 
doesn't run on Windows. Or didn't, at 
any rate. Up until a couple of years ago, 
data visualization software typically ran 
on Solaris, lRlX, AlX and so on, bur 
rarely on Windows. And except for a few 
high-end users on Wall Street, business 
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users didn't run on anything but. 
UNIX application vendors, of 

course, are steadily embracing the 
Windows NT platform, with 
announcements of ports coming 
fast and furious . However, for 
traditional data visualization ven
dors, porting an application to a 
business user's platform means 
more than paying homage to the 
Win32 API-it means reworking 
the entire product so it behaves like 
a modern Windows product. 

Bill Wright, chief designer of 
application solutions at Visible 
Decisions, explains that today's 
visualization products have different 
requirements than yesterday's 
scientific visualization products. 
"Information visualization faces a 
lot of 1997 issues," says Wright. 
"Users expect animation, interac
tion, navigation. Software is based 
on new object-oriented paradigms, 
and we can afford to add new features, 
thanks to better performing hardware." 
Wright also adds that users expect greater 
reliability, ease of use and the ability to 
integrate their software with a whole host 
of other tools and technologies-ActiveX, 
ODBC, databases and so on. 

For SAS Institute, known for its statis
tics packages, reengineering legacy appli
cations for use by business users is not an 
option. Therefore, when the company 

Data Visualization 

I I 

decided to enter the data mining arena 
with its Enterprise Miner package (cur
rently in beta) , SAS opted to develop the 
application from fresh. "Enterprise Miner 
was written from the ground up for a new 
marker," says SAS' Brocklebank. 

Enterprise Miner user Sherif Sewihy, a 
database modeler for NationsBank, 
Charlotte, NC, says the new Windows 
NT interface saved him a lot of coding 
time. "Ir's a completely point-and-dick 

Companies Mentioned in this Article 

62 

Advanced Visual Systems Inc. (AVSl 
300 Fifth Ave. 
Waltham, MA 02154 
http:/ l www.avs.com 
Circle 150 

Artificial Intelligence 
Software S.p.A. (AIS) 
Via Carlo Esterle, 9 - 20132 
Milan , Italy 
http:/ l www.iunet. it/ais 
Circle 151 

Belmont Research Inc. 
84 Sherman St. 
Cambridge, MA 02140 
http://www.belmont.com 
Circle 152 

Graphic Intelligence Corp. 
12 Prickly Pear Hill 
Croton, NY 10520 
Circle 153 

IBM Corp. 
Thomas J . Watson Research center 
P.O. Box 218 
Yorktown Heights, NY 10598 
http://www.research.ibm.com 
Circle 154 

lnXight Software Inc. 
3400 Hillview Ave. 
Palo Alto, CA 94304 
http:/ l www.inxight.com 
Circle 155 
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interface. The novice user could fig
ure out how to use it because it sup
plies defaults, but the more sophisti
cated user can benefit from it. " 

Not all Windows ports are up 
to snuff yet, though . At Graphic 
Intelligence, which uses IBM 's 
Data Explorer software as its visu
alization foundation, Windows 
users get to access the software the 
old-fashioned way-through a PC 
X server. 

Different Data, Different Views 
"Ir's funny. Some of the worst 

visualization techniques are used 
over and over again," says Belmont 
Research's Ong. "Personally, I think 
that 30 bar graphs are really horri
ble. They're like taking a picture of 
a group of people with the rail peo
ple in front and the short people in 
back." Steve Labure, program man
ager at Comshare, an Ann Arbor, 

Ml-based decision support sofrware ven
dor, concurs: "A lot of users have a really 
hard time both understan<ling 3D graphs 
and navigating them." 

Scientists and business people have 
different goals, different skills and differ
ent data. Ir only makes sense that they 
would want to look at different graphics. 

According to Visible Decisions' 
Wright, scientific visualization sofrware 
has its roots in trying to display objects 

The MathWorks Inc. 
24 Prime Park Way 
Natick, MA 01760 
http:11www.mathworks.com 
Circle 156 

SAS Institute Inc. 
SAS campus Drive 
Cary, NC 27513 
http://www.sas.com 
Circle 157 

Visible Decisions Inc. 
200 Front st. west, Ste. 2203 
P.O. Box 35 
Toronto, Ontario 
Canada M5V 3K2 
http://www.vdi.com 
Circle 158 



Trade in your old autochanger for an 
ADIC Vl.S DLT400 and get a $1000 
rebate. If your back-up's running out of 
space and out of time, we'll make it easy to 
switch to high-capaci , high-throughput 
DLT™ technology. e'll send you a 
factory-direct $1000 rebate for trading in 
virtually any 4mm or 8mm autoloader 
when you buy an ADIC VLS™ DLT400 
tape library before October 31 , 1997. 

Trade in your 4mm or 8mm rape library for a $ l 000 rebate. 
4mm 8mm 

HP SureStore 12000E Autoloader 
Conner Diamondback Auroloader 

Exabyre 218 Library 
lnrel Storage Express DAT 

Autochanger 
ADIC Vl.S 4mm Librarv 

ADJC 1200 DAT Auroch,;,ger 

Exabyte !Oe, !Oh,or !Oi Autoloaders 
Exabvre 210 Librarv 

ADIC VLS 8mm Lib;ary 
Lago LS/380L Dara Wheel 

§ystems listed are examples, many other, qualijj. 
Call Jar program detai& and to see if your library qualifies. 

You can trade in your old autoloader 
whether its working on not. Under warranty 
or not. No matter whose name is on it. 

280GB of high-speed, automated back-up. 
The ADIC VLS DLT400 with its high
reliability Quantum DLT4000 drive 
provides 280GB* capacity. And its 180MB 
per minute transfer rate is 3 to 4 times 
faster than traditional 4mm and 8mm 

-·~---__ .. .. . . •. . ' .... .... 

systems. Backed by a 2-year warranty, this 
award-winning library is already a b~n. 
The $ 1000 reoate makes the ~ 
VLS DLT400 an unbeatable value. UJJ. 

Gdl us today for program details. 

1-800-336-1233 
www.adic.com 

*Assumes 2: 1 average compression. ™VLS is a trademark of Adva11ctd Digital Informanon Corporanon. DLT u a midtmari of Qµantum Corporatilm. 
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chac conform co 3D 
Euclidean space. "In 
science, chere's an 
underlying physicali
cy- an engine, a chemi
cal, an airplane wing 
and so on-chac maps co 
a basic x, y, z, layouc," 
says Wrighc. "In busi
ness, you don'c have 
chose underpinnings." 
lnscead, users cry co 
map abstract con
cepts-brand names, 

Data Visualization 

gender, age and so on- in these same 
spaces. 

I like co do is prine out my graphs and 
tape them all up cogether on my wall ," 
says CrossGraphs user Guralnik. 
"When you look at chem all togecher 
like that, you can really see che correla
tions. " Another benefic of this approach 
is that che user does not necessarily 
need to be using che application in 
order co absorb the data. 

The goal therefore becomes, how do 
we visually represene several variables 
against one another wichouc confusing 
the user? 

By some accounes, the solution is co 
keep down the number of dimensions. 
According to Belmont Research's Ong, 
most users are more comfortable look
ing at five arrays of 2D graphs nexc co 
one another than at a single 5D graph 
(3D plus color plus animacion) . "What 

Research, though, shows that most 
people are capable of looking at more 
chan two relationships at a time. "The 
human brain has a significane ability for 
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new applications 
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games 

Try Out The Latest 
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Solaris · and Java" 

Environments From 
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Absolutely Free! 

Sun Solutions 

See It NOW! NOW! 
Visit the Sun Solutions NOW! Web site to find exciting 
new solutions for the Solaris'" and Java'" environments 
by Sun's third-party software partners. 

Try It NOW! 
Download software that interests you to try and evaluate 
whenever you want. Your evaluation is always free. You 
can also find free software to download and keep. 

All On One Web Site NOW! 
We have the largest collection of downloadable software 
written for Solaris and Java on the Internet, The Sun 
Solutions Catalog has over 14,000 product listings, and 
is the single source for every software solution available 
on the market. 

Sun Solutions NOW! 
catalyst.sun.com/downloads 

Circle No. 41 

♦Sun 
m,crosystitms 

visual pattern recogni
tion, " says AIS ' Gardin. 
"Our tool lets users take 
advaneage of their power
ful visual ineelligence, the 
wired-in capacicy that 
human beings have. " 

Gardin concedes that 
developers need to coin 
useful, incuitive "visual 
mecaphors. " He says: 
"We employ four people 
developing our visual 
mecaphors. It is noc a sci

ence, it is an art. " For example, one par
ticularly successful visual metaphor 
developed for the Milan Scock Exchange 
used the image of a battlefield to repre
sene the price formation of a scock. 
Tanks in the battlefield represenced vari
ous brokers, with their market clout rep
resented by the size of the tank. By ani
mating the tanks around the battlefield, 
viewers were able co see che broker's atci
cude coward the stock over time. 

Experimencing with differene ways 
to visualize data is a perennial favorite 
among computer and cognitive scien
tists. In the data mining realm, one of 
the concerns that academics are address
ing is how co present high-level views 
of large amounes of dara. One solution 
comes from InXight Software Inc., 
Palo Alto, CA, an outgrowth of Xerox's 
Palo Alco Research Ceneer (PARC). 
Examples include the hyperbolic tree, 
licensed inco Comshare's Commander 
Decision software, and che table lens. 

Anocher key requirement is that users 
be able to explore their data views. 
''Analysts wane to be able co click on an 
anomalous segment of a graph and drill 
down for more specific informacion," 
says Foley of Stats Canada. "We used co 
think that we waneed a really good sta
tiscics package first, with visualization as 
an aside. Then, we realized that our sta
tistics routines were good enough, but 
chat interactivity was really imporcant. " 

What ic all boils down to is not sim
ply making the numbers look sexy, but 
excracting the most information, from 
the most data, with the least hassle pos
sible. Says Foley: "Users are tired of leaf
ing through 50 pages of graphs. They 
wane to point and click and have the 
scary come co them easier." -<> 





A Sampling of 

Advanced Visual Systems Inc. 
300 Fifth Ave . 
Wallham, MA 02154 
Circle 200 
Product: AVS/Express Developer's Edition, AVS/Express Visualization 
Edition for end users 
Type of software: Scientific and business visualization 

Architecture: Stand-alone or embedded in an application 
Platforms supported: Digital Alpha, Digital VAXNMS, Sun, 
SGI (all platforms), HP workstations, IBM workstations, PC 
Operating systems supported: Digital UNIX, Alpha NT, Solaris, IRIX, 
HP-UX 10.20, Windows 95/NT 
RAM required: 32 MB 
Disk space required: 200 MB 
Graphics requirements: Motif and X11 ; also supports Open GL 
Other requirements: C++ compiler 
Data formats supported: ASCII , binary, more 
Maximum data size: Unlimited 
Exportable visuals: Yes 

Visual ization of data via intranet/lnternet: Yes, using VRML 
Setup, configuration or programming required: None 
Customer support: Toll-free telephone, email , WWW 
(includes international support) 
Maintenance fees: First year free, contact vendor for detailed pricing after 
initial period. 
Site licensing: Yes, contact vendor for pricing. 
Price: Developer's Edition (UNIX version) $25,000 for first seat, $6,000 for 

additional seats. Runtime licenses quoted on a per-use basis. Visualization 
Edition (UNIX version) starts at $6,000. 

Amtec Englnu,1119 Inc. 
3055 1121b Awe. N.E
Belhme, WA 9I004 
Circle 2ft 
Product: Tecplot 
Type of software: Scientific visualization 
Architecture: Stand-alone 

Platforms supported: IBM RS/6000, HP/9000 (700&800), Digital Alpha, 
Digital VAXNMS, Sun SPARC/x86, SGI , Data General AViiON , Intel PC 
Operating systems supported: AIX 3.2.5 or 4.1 +, HP-UX 9.0+, Ultrix 4.3+, 

Digital UNIX 3.2+, Alpha Windows NT, Alpha OpenVMS, VAXNMS, 
SunOS 4.1 +, Solaris 2.4+, IRIX 4.x or 5.2+, DG-UX 5.4R4.11+, Intel x86 
(DOS 3.1+, Windows 3.1x+, Windows 95/NT, OS/2, Solaris 2.4+, 
Linux 1.2+, Interactive UNIX) 
RAM required: 12 MB (UNIX), 8 MB (Windows) 
Disk space required: 66 MB (UNIX), 25 MB (Windows) 
Graphics requirements: Motif 1.2 in UNIX except Linux and SunOS 4.1; 
static-linked versions available 

Other requirements: None 
Data formats supported: ASCII , binary, Plot3D 
Maximum data size: Limited only by virtual memory 
Exportable visuals: Yes 

compiled by MAUREEN MCKEON 

Visual ization of data via intranet/lnternet: Yes, using NASA's Raster Meta 
File Format. Available for free via Amtec's Web site. 
Setup, configuration or programming required: None 
Customer Support: Toll-free telephone, email , WWW 
Maintenance fees: First 90 days free . Upgradable to one year, which includes 
software updates released during that year. Extended support 

pricing is approximately 17% of purchase price. 
Site licensing: Yes, contact vendor for pricing. 
Price: UNIX X/Motif personal license $2,195, network license for server and 
first concurrent user $2,995, additional concurrent users cost $2,195 each. 
VMS X/Motif Workstation personal license $2,195 (not available as a 
network license). 

Angou Software lnt11natlonal Ud. 
34 SI. Patrick SI. , Sle. 200 
Toronto, Ontario, canada M5T 1V1 
Circle 2112 
Product: KnowledgeSEEKER 4.3 

Type of software: Business visualization 
Architecture: Stand-alone 

Platforms supported: Sun, HP/9000, IBM RS/6000, Digital Alpha, SGI Indy, 
Sequent, Siemens Nixdorf, Intel 
Operating systems supported: Solaris 2.4+, HP-UX 9.05+, 
OpenServer 5.x+, AIX 4.0+, IRIX 5.x and 6.x+, Dynix 4.1 x+, 
Sinix 5.41 , Intel Linux 2.x+ 
RAM required: 8 MB (minimum), 16 MB (recommended) 

Disk space requi red : 1 O MB to 20 MB 
Graphics requirements: Motif and X11 
Other requirements: None 
Data formats supported: ODBC, Gauss, Stata, more 
Maximum data size: Limited only by virtual memory 
Exportable visuals: Yes 
Visualization of data via intranet/lnternet: No 

Setup, configuration or programming required : Software installation 
Customer support: Telephone 
Maintenance fees: First year free. Approximately 17% of purchase price 
annually thereafter. 
Site licensing: Yes 
Price: $4,625/single-user license, $20,000/five-user license, 
$325,000/site license 

Ainacll Syattms Inc. 
Z3&IM U. let·Ka4M Roa 
Ma la Va lay, WA 98&11 
Clrcfe203 
Product: Gauss 
Type of software: Primarily scientific, but also used for business analysis, 
operations research and market research. 
Architecture: Stand-alone with optional add-on applications that use the 
Gauss language 
Platforms supported: IBM RS/6000, HP/9000 (700&800) , Digital VAXNMS, 
Sun SPARC/UltraSPARC, SGI, Intel x86 and compatibles 
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Visualization Software 
Operating systems supported: Solaris 1.0-2.6 (including x86), HP-UX, 

Windows 95/NT, OS/2, DOS (most flavors), IRIX 

RAM required: 6 MB 

Disk space required : 6 MB 

Graphics requirements: Motif and X11 ; also supports OpenGL 

Other requirements: X Window on UNIX platform 

Data formats supported: Gauss, ASCI I, Excel , dBase, Lotus, 

Quattro, Symphony 

Maximum data size: Limited only by virtual memory or system/ 

hardware-imposed 

Exportable visuals: Yes 

Visualization of data via intranet/lnternet: No 

Setup, configuration or programming required: None 

Customer support: Telephone, email. Several maintenance/support 

options available. 

Maintenance fees: First 60 days free. Three levels of support offered after 

initial period, contact vendor for detailed pricing. 

Site licensing: Yes, academic only 

Price: Corporate pricing is $3,495/single-user license, $3,995 for initial 

network and $2,995 for each additional network (academic and government 

discounts available} . 

BBN Domain Corp. 
150 Cambridge Park Drive 
Cambridge, MA 02140 
Circle 204 
Product: Cornerstone 

Type of software: Scientific and business visualization 

Architecture: Stand-alone 

Platforms supported: SPARC, HP/9000 (700&800) , PC 

Operating systems supported: Solaris, HP-UX, Windows 95/NT 

RAM required : 16 MB 

Disk space required: 40 MB 

Graphics requirements: Motif 

Other requirements: None 

Data formats supported: ASCII, ODBC, more 

Maximum data size: Unlimited 

Exportable visuals: Yes 

Visualization of data via intranet/lnternet: -
Setup, configuration or programming required: None 

Customer support: Telephone, software updates 

Maintenance fees: Approximately 15% of purchase price 

Site licensing: Yes, contact vendor for pricing. 

Price: Contact vendor 

Belmont Research 
1250 Bayhlll Drive, Sit. 101 
San Bruno, CA 940611 
Circle 205 
Product: CrossGraphs 

Type of software: Originally scientific, but currently used to support research 

data analysis in engineering and business. 

Architecture: Stand-alone or embedded in an application 

Platforms supported: Sun SPARC, HP/9000, Microsoft Windows PC, 

Macintosh 

Operating systems supported: Solaris, HP-UX, Windows 3.1 /95/NT, 

Mac OS 

RAM required: 32 MB (UNIX) , 16 MB (Windows 3.1 ), 

24 MB (Windows 95/NT) 

Disk space required: 25 MB 

Graphics requirements: Motif 

Other requirements: None 

Data formats supported: ASCII, dBase, SAS, Oracle databases, 

ODBC-compliant data sources 

Maximum data size: Unlimited 

Exportable visuals: Yes 

Visualization of data via intranet/lnternet: Yes. No specific language 

required. CG I, Perl and HTML are suggested. 

Setup, configuration or programming required: None 

Customer support: Toll-free telephone, email , WWW 

Maintenance fees: First 90 days free. (UNIX prices) $320/name used for 

annual software maintenance fee, which includes technical support and 

software upgrades. $1 ,595/computer for annual server maintenance. 

Site licensing: Yes, contact vendor for pricing. 

Price: (UNIX prices) $1 ,595/user for software; $7,995/computer for 

CrossGraphs Server; $3,995/username for customization option. 

DataMlnd Corp . 
2121 S. El Camino Real , Ste. 1200 
San M1t10, CA 94403 
Circle 2011 
Product: DataCruncher 

Type of software: Business visualization 

A rch itecture: Stand-alone 

Platforms supported: Sun SPARC, IBM RS/6000, HP/9000 (700&800) , 

SGI , PC 

Operating systems supported: Solaris , AIX , HP-UX, IRIX, 

Windows 95/NT 

RAM required: 8 MB (UNIX} , 7 MB (Windows NT} 

Disk space required : 8 MB (UNIX} , 5 MB (Windows NT} 

Graphics requirements: None 

Other requirements: None 

Data formats supported: ASCII , f lat files and relational data structures 

Maximum data size: Unlimited 

Exportable visuals: Yes 

Visualization of data via intranet/lnternet: Yes, but not automated as when 

using CGI. 

Setup, configuration or programming required: Maximum value obtained 

when deployed with a data warehouse 

Customer support: Toll-free telephone with 1-hour turnaround. 

Mandatory 1-year maintenance agreement. 

Maintenance fees: Varies with level of support 

Site licensing: Contact vendor 

Price: $150,000+ 

DSP Dtwtlopment Corp. 
Dne Kendall Square 
Cambrld!II, MA 02139 
Clrdt 207 
Product: DADiSP 4.0 

Type of software: Scientific visualization 

Architecture: Stand-alone 

Platforms supported: Sun SPARC, IBM RS/6000, Digital Alpha AXP, 

Digital VAXstations, DECstations, HP/9000 (700&800), SGI, Concurrent 

Operating systems supported: SunOS 4.1+, Solaris 2.2+, AI X 3.2+, OSF/ 1 

1.2+, VMS 5.4+, Ult rix 4.1 + , HP-UX 9.05+, IRI X 5.2+, Apo llo Domain 3.0+ 

RAM required: 8 MB 

Disk space required: 6 M B 

Graphics requirements: X11 

Other requirements: None 

Data formats supported: ASCII , binary, predefined data types, 

.PAN, .WAV, more 

Maximum data size: Unlimited 

Exportable visuals: Yes 

Visualization of data via intranet/lnternet: No 

Setup, configuration or programming required: None 

Customer support: Telephone, email, fax, WWW, replacement of damaged 

disks, free or reduced-price software updates, subscription to The DADiSP 
Window newsletter 

Maintenance fees: First three months free, approximately $600 annually 

thereafter. 

Site licensing: Yes, contact vendor for pricing. 

Price: $2,995+/single-user license, depending on platform. 

Forin1t llllwlll UC 
10I C.,,enttr Dl1Yt 

• 0.2111,1 

• 
Product: Plot 

Type of software: Scientific visualization 

Architecture: Stand-alone 

Platforms supported: HP/9000 (700&800), Sun SPARC, SGI , Macintosh, PC 
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Visualization Software 
Operating systems supported: HP-UX 8.07+, IRIX 5.3+, Solaris 2.1 +, 
SunOS 4.1+, Mac OS, PowerMac, Windows 3.1/95/NT 
RAM required: 16 MB 
Disk space required: 16 MB 
Graphics requirements: 8-bit display 
Other requirements: None 
Data formats supported: ASCII , HDF, binary 
Maximum data size: Unlimited 
Exportable visuals: Yes 
Visualization of data via intranet/lnternet: No 
Setup, configuration or programming required: None. All features can 
be accessed through menu-driven commands. 
Customer support: Toll-free telephone, email , fax, WWW 
Maintenance fees: Free to users with latest version 
Site licensing: Yes, contact vendor for pricing. 
Price: $295/1-5 users 

Product: Transform 
Type of software: Scientific visualization 

Architecture: Stand-alone 
Platforms supported: HP/9000 (700&800), Sun SPARC, SGI , Macintosh, PC 
Operating systems supported: HP-UX 8.07+, IRIX 5.3+, Solaris 2.1 +, 
SunOS 4.1 +, Mac OS, PowerMac, Windows 3.1 /95/NT 

RAM required: 16 MB 
Disk space required: 16 MB 
Graphics requirements: 8-bit color 
Other requirements: None 
Data formats supported: ASCII , HDF, binary, MATLAB, PDM, xwd, GRASS 
Maximum data size: Unlimited 
Exportable visuals: Yes 
Visualization of data via intranet/lnternet: No 
Setup, configuration or programming required: None. All features can be 
accessed through menu-driven commands. 
Customer support: Toll-free telephone, email, fax , WWW 
Maintenance fees: None 
Site licensing: Yes, contact vendor for pricing. 

Price: $595/1-5 users 

IBM Corp. 
1505 LBJ Freewar 
Dallas, TX 75234 
Circle 209 
Product: IBM Visualization Data Explorer 
Type of software: Mainly scientific, but business visualization is a growing 
segment that uses this product. 
Architecture: Stand-alone or embedded 
Platforms supported: (Single-processor workstations) IBM RS/6000 
including PowerPC; Sun SPARC; HP/9000 (700&800); SGI Indigo, Indy, Onyx, 
Challenge or 02; Data General AViiON ; Digital 3000 and Alpha; PC. 

(Multiprocessor workstations) IBM RS/6000 Models G30, J30 and R30; 
PowerPC; Sun SPARCstation (10 models); SGI Onyx and Challenge. 
(Supercomputers) IBM POWERparallel Systems SP machines 
Operating systems supported: AIX 3.2.5 or 4.1 +, Solaris 2.3+, 
HP-UX 9.05+, IRIX 5.2+, DG/UX 5.4.2+, OSF/1 2.0+, 

Windows 95/NT 
RAM required: 32 MB 
Disk space required: 50 MB 
Graphics requirements: X Window, 8-bit color recommended 
Other requirements: None 
Data formats supported: Native support for many public domain structures, 
such as netCDF, CDF, HDF, included. Supports ASCII and binary. Many image 
file formats supported such as TIFF, GIF and RGB. Additional filters have 
been built in to include most finite element codes such as CFD codes and GIS 

filters. A data prompter will assist users with importing unique data formats 
that are not directly supported. 
Maximum data size: Limited only by virtual memory 
Exportable visuals: Yes 
Visualization of data via intranet/lnternet: Yes, via multithreaded 

Web server 
Setup, configuration or programming required: IBM provides a visual 

programming interface for the development environment. The development 

team can construct the visual analysis by connecting modules within the visual 

programming interface. 
Customer support: Toll-free telephone, email 
Maintenance fees: None 
Site licensing: Yes, contact vendor for pricing. 
Price: 30-day free trial , $3, 125/single node-locked license, $4,980/SMP single 

license (discounts on quantity, GSA, site and academic purchases) 

ILOG Inc. 
1901 Landings Drive 
Mountain View, CA 94043 
Circle 210 
Product: ILOG Views 
Type of software: Business visualization 
Architecture: The product is a graphics library. 
Platforms supported: Sun SPARC, IBM RS/6000, HP/9000, SGI , 
Digital Alpha, PC 
Operating systems supported: Solaris 2.4, 2.5; SunOS 4.1; AIX 3.2, 4.1 , 
4.2; HP-UX/9&10; IRIX 5.3, 6.2; Digital Windows NT (Alpha); OSF/1 4.0; 
OS/2 Warp 3.0 (PC); Linux 2.0 (PC); Windows 95/NT PC 
RAM required: 8 MB 
Disk space required: 50 MB 
Graphics requirements: X11 (UNIX) , PM (OS/2), SDK (PC) 

Other requirements: Native C++ compiler 
Data formats supported: ASCII , binary, more 
Maximum data size: Unlimited 
Exportable visuals: Yes 
Visualization of data via intranet/lnternet: Yes, using CGI 

Setup, configuration or programming required: Varies, depending 
on applications 
Customer support: Toll-free telephone, email, WWW 
Maintenance fees: First 30 days free, contact vendor for detailed pricing 
after initial period. 
Site licensing: Yes, contact vendor for pricing. 
Price: Contact vendor 

laXlgllt Softw119 lac. 
3400 HIIMew Ave. 
Palo Alto, CA 114304 
Cln:I1 211 
Product: Hyperbolic Tree (HT) VizControl 
Type of software: Business visualization 
Architecture: Embedded software component 
Platforms supported: PC 
Operating systems supported: Java JDK 1.0x, Intel Win32 
RAM required: 8 MB 
Disk space required: 100 KB 
Graphics requirements: None 
Other requirements: Available for Win32 C++ as DLL or header files, 

and for Java VM as .class files 
Data formats supported: ASCII , MCF, user-defined data types, 
predefined data types 
Maximum data size: Limited only by virtual memory 
Exportable visuals: No 
Visualization of data via intranet/lnternet: Yes, via Java 
Setup, configuration or programming required: Developer is responsible 
for providing HT with space in its application window to draw, and for providing 
data to HT, invoking HT functions to draw the view and to handle mouse input. 

HT view installation generally takes up to one day. 
Customer support: Telephone, email 
Maintenance fees: Part of license contract 
Site licensing: Yes, contact vendor for pricing. 

Price: Contact vendor 

Product: Table Lens VizControl 
Type of software: Business visualization 
Architecture: Embedded software component 
Platforms supported: PC 
Operating systems supported: Intel Win32 

RAM required: 8 MB 
Disk space required: 250 KB 
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Visualization Software 
Graphics requirements: None 
Other requirements: Table Lens is an ActiveX control. 
Data formats supported: ASCII , RDBMS 
Maximum data size: Limited only by virtual memory 
Exportable visuals: Yes 
Visualization of data via intranet/lnternet: Yes, via ActiveX 
Setup, configuration or programming required: Designed to be used in 
applications built with Visual Basic 4.0/5.0, Visual C++, Access 95, Borland 
Delphi 2, PowerBuilder 5.0 and other development environments that support 
OCXs or ActiveX controls. 
Customer support: Telephone, email 
Maintenance fees: Part of license contract 
Site licensing: Yes, contact vendor for pricing. 
Price: Contact vendor 

Khor1I Research Inc. 
6001 lndlan School Road N.E., S1e . 200 
Albuquerqua , NM 87110 
Clrclt 212 
Product: Khoros Pro 
Type of software: Scientific visualization 
Architecture: Stand-alone 
Platforms supported: Sun SPARC, SGI , Digital Alpha, Intel x86, 
Pentium, Pentium Pro 
Operating systems supported: Solaris 2.4, 2.5; SunOS 5.4; IRIX 5.3; 
OSF/1 3.2; Linux 2.0 18 (PC) 
RAM required: 32 MB 
Disk space required: 64 MB 
Graphics requirements: X Window X11 R5 or higher 
Other requirements: Modern UNIX variant (POSIX.1-compliant preferred) , 
GUI system (Khoros Pro Widget Set included), FORTRAN system (FORTRAN 
77 runtime environment) and DPU with built-in FPU (recommended) 
Data formats supported: ASCII, AVS image (avs) , Sun Raster (rast) , 
X Window dump (xwd), X Bitmap (xbm), X Pixmap (xpm), more 

Maximum data size: Limited only by virtual memory 
Exportable visuals: Yes 
Visualization of data via intranet/lnternet: No 
Setup, configuration or programming required: Software installation 
Customer support: Free 30-day installation and support 
Maintenance fees: 4-hour response time annual support contract $1 ,895/year, 
per-call technical support $125/hour, consulting support services $190/hour 
Site licensing: Yes. Government contractor/all platforms site license $10,000, 
Enterprise/all platforms site license $30,000. 
Price: $549/single-user license, $2,495/1-5 users. Khoros Pro ISO License, 
single platform site license $5,000. Annual license maintenance costs $950, 

which includes upgrades. 

LOOX Software Inc. 
4962 El Camino Real, Sla. 20& 
LOI Altos. CA 94.022 
Clrcle 213 
Product: LOOX 

Type of software: Scientific and business visualization 
Architecture: Development tool consisting of an interactive visualization 

screen builder and a programming API. 
Platforms supported: Sun SPARC, HP, IBM RS/6000, Digital Alpha, SGI , Intel 
Operating systems supported: Solaris 2.4+; HP-UX 9.0, 10.10, 10.20; AIX; 
Digital UNIX; OpenVMS; !RIX 5.3, 6.x; sea UNIX 
RAM required: 32 MB 
Disk space required: 60 MB 
Graphics requirements: Motif and X11 
Other requirements: None 

Data formats supported: ASCII , DXF, GIF, xwd, LOOX G format, 
other formats via filters 
Maximum data size: Limited only by virtual memory and hardware 
Exportable visuals: Yes 
Visualization of data via intranet/lnternet: No 
Setup, configuration or programming required: None 
Customer support: Toll-free telephone, email 
Maintenance fees: $2, 150/first license, $1 , 150/subsequent license. Price 

includes customer support and product upgrades (renewable annually). 

Site licensing: Yes, contact vendor for details. 
Price: $8,950/developer, no runtime or royalty fees (volume discounts available) 

Product: LOOX++ 
Type of software: Scientific and business visualization 
Architecture: Development tool consisting of an interactive visualization 

screen builder and a programming API. 
Platforms supported: Sun SPARC, HP, IBM RS/6000, Digital Alpha, SGI 
Operating systems supported: Solaris 2.4+; HP-UX 9.0, 10.10, 10.20; AIX; 
Digital UNIX; IRIX 5.3, 6.x 
RAM required: 32 MB 
Disk space required: 60 MB 
Graphics requirements: Motif and X11 
Other requirements: C++ compiler 
Data formats supported: ASCII , DXF, GIF, xwd, LOOX G format, 
other formats via filters 
Maximum data size: Limited only by virtual memory and hardware 
Exportable visuals: Yes 
Visualization of data via intranet/lnternet: No 
Setup, configuration or programming required: None 
Customer support: Toll-free telephone, email 
Maintenance fees: $2, 150/first license, $1 , 150/subsequent license. Price 

includes customer support and product upgrades (renewable annually). 
Site licensing: Yes, contact vendor for details. 
Price: $8,950/developer, no runtime or royalty fees (volume discounts available) 

Macsymalnc, 
20 Academy St. 
Arllngt11n, MA 02174 
Clrcle 214 
Product: Macsyma 
Type of software: Scientific visualization 
Architecture: Stand-alone 
Platforms supported: Sun SPARC, SGI , IBM RS/6000, HP/9000 (700&800), 
IBM-compatible PC 
Operating systems supported: Solaris 2.3+, SunOS 4.1.3, IRIX 5.3, AIX 4.1 , 
HP-UX 9.03, PC running Windows 3.x/95/NT 

RAM required: 16 MB 
Disk space required: 50 MB (UNIX) 
Graphics requirements: X11 R5 
Other requirements: None 
Data formats supported: ASCII CSV (UNIX) 
Maximum data size: Limited only by virtual memory 
Exportable visuals: Yes 
Visualization of data via intranet/lnternet: No 
Setup, configuration or programming required: Software installation 

(supported by a 20-page manual) 
Customer support: Toll-free telephone 
Maintenance fees: $445/year full service, $177/year continuing upgrade 
service 
Site licensing: Yes, contact vendor for details. 
Price: $499/single-user license, contact vendor for academic and volume 
discount information . 

Tir• MlfflWom Inc. 
24 Prime Plltl Way 
Natick, MA 01760 
Clrd 215 
Product: MATLAB 
Type of software: Scientific visualization 

Architecture: Stand-alone 
Platforms supported: Sun SPARC, SGI , IBM RS/6000, HP/9000 (700) , 
Digital Alpha, x86 (Linux) , Macintosh, PC 
Operating systems supported: Solaris, IRIX, AIX, HP-UX, Digital UNIX, 
Linux, Mac OS, Windows 95/NT 
RAM required: 16 MB 

Disk space required: 16 MB 
Graphics requirements: 8-bit graphics adapter 

Other requirements: 387/487 math coprocessor chip 
Data formats supported: User-defined data types 
Maximum data size: Limited only by virtual memory and hardware 
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Visualization Software 
Exportable visuals: Yes 
Visualization of data via intranet/lnternet: Yes, using Java or HTML 
Setup, configuration or programming required: None 

Customer support: Toll-free telephone, email 
Maintenance fees: Lifetime, free customer support 
Site licensing: Yes, contact vendor for details. 
Price: Single-user pricing starts at $1 ,795 (PC/Macintosh) . Quantity and 

education discounts available, contact vendor for further details. 

Mlnltab Inc. 
3081 Enterprise Drive 
State College, PA 16801 
Clrcle 216 
Product: Minitab Statistical Software 
Type of software: Scientific visualization 
Architecture: Stand-alone 
Platforms supported: Sun SPARC, SGI , IBM RS/6000 (MIPS, RS, RC) , 
HP/9000, Digital VAX, PC, Macintosh 
Operating systems supported: SunOS, Solaris, IRIX, AIX, RISC-OS, 
Digital UNIX, HP-UX, Windows 3.1/95/NT, Mac OS, PowerMac 
RAM required: 2 MB 
Disk space required: 24 MB to 38 MB 
Graphics requirements: None 
Other requirements: None 
Data formats supported: ASCII 
Maximum data size: 200,000 cells 
Exportable visuals: No 
Visualization of data via intranet/lnternet: No 
Setup, configuration or programming required: None 

Customer support: WWW, fax 
Maintenance fees: Free customer support 
Site licensing: Yes, contact vendor for details. 
Price: $1,875/single-user license, $2,250/1-5 users 

Namtrlcal Algorithms Graup 111c. 
1400 Opus Plact, SIi. 200 
DOWllln Grove, IL 60515 
Clrcla 217 
Product: IRIS Explorer 
Type of software: Scientific visualization 
Architecture: Stand-alone 
Platforms supported: Sun SPARC, SGI, IBM RS/6000, HP/9000, 
Digital Alpha, Intel NT, Cray Y-MP 
Operating systems supported: Solaris, IRIX, AIX, HP-UX, Digital UNIX/NT, 
Cray Y-MP UNICOS, Windows 95/NT 
RAM required: 200 MB 

Disk space required: 16 MB 
Graphics requirements: Motif, X11, X Window, OpenGL (UNIX); 
Windows 95 (Intel); Windows NT (Intel/Digital Alpha) 
Other requirements: None 
Data formats supported: Binary, HOF, PDB, Plot3D, SEGY, MIF, NTF, ESRI , 
Inventor, predefined data types, user-defined data types, more 
Maximum data size: Limited only by virtual memory 
Exportable visuals: Yes 
Visualization of data via intranet/lnternet: Yes, using VRML 

Setup, configuration or programming required: None 
Customer support: Telephone, email , WWW 
Maintenance fees: Free maintenance and technical support for the first year. 
Site licensing: Yes, contact vendor for details. 
Price: Priced by the number of simultaneous users. A license manager 
regulates a node-locked or floating license across your network. One 
node-locked license costs $3,000, one floating license costs $4,000 (UNIX). 
Additional academic and volume discounts are available. 

P-STATlnc. 
230 Lambertvllll•Hopewtll Road 
Hapewel1, NJ 08525 
Clrclt 211 
Product: P-STAT 
Type of software: Business visualization 
Architecture: Stand-alone 

Platforms supported: Sun SPARC, IBM RS/6000, Digital Alpha/VAX, 
Data General AViiON , Intel-based PC 

Operating systems supported: Solaris, AIX, Digital UNIX, DG/UX, 
Windows 3.1 /95/NT 
RAM required: 8 MB 
Disk space required: 1 0 MB 

Graphics requirements: Can run in character mode or graphics mode, 
using Motif, X11, OpenWindows or Microsoft Windows 

Other requirements: None 
Data formats supported: -
Maximum data size: Limited only by virtual memory 
Exportable visuals: Yes 
Visualization of data via intranet/lnternet: No 
Setup, configuration or programming required: None 
Customer support: Telephone, email 
Maintenance fees: Dependent on license type. Ranges from a one-day 
option to a 12-month bundled option (approximately $300/year). 
Site licensing: Yes, contact vendor for details. 
Price: $995/single-user license, $2, 195/five-user license (UNIX) 

SAS Institute Inc, 
SAS Campus DrlH 
Cary, NC 27513 
Cln:lt 219 
Product: Enterprise Miner Software 
Type of software: Scientific and business visualization 
Architecture: Stand-alone add-on to SAS' data mining solution 
Platforms supported: Sun SPARC, IBM RS/6000, Digital VAX, HP/9000, PC 
Operating systems supported: Solaris, AIX, Digital UNIX, HP-UX, 
Windows 95/NT 
RAM required: 48 MB 
Disk space required: 45 MB 
Graphics requirements: User interface available on Windows only 
Other requirements: None 
Data formats supported: ASCII, more 
Maximum data size: Unlimited 
Exportable visuals: Yes 

Visualization of data via intranet/lnternet: No 
Setup, configuration or programming required: Software installation 
Customer support: Telephone, WWW, video and computer-based training 
courses, local/regional/national user groups 
Maintenance fees: Free customer support and software updates 
Site licensing: Yes, contact vendor for details. 
Price: $45,000+ (renewal rates are lower, volume and academic discounts 
available) 

SPS81nc. 
ut N. Mlehlgan AVI. 
Chicago, IL 60611 
Cln:I1220 
Product: SPSS Diamond 
Type of software: Scientific and business visualization 
Architecture: Stand-alone 
Platforms supported: Sun SPARC, IBM RS/6000, PC 
Operating systems supported: SunOS, AIX, OS/2, Windows 3.1/NT 
RAM required: 4 MB 

Disk space required: 6 MB 
Graphics requirements: X Window (AIX and SunOS) 
Other requirements: None 
Data formats supported: SPSS portable, BMDP portable, SAS transport, 
Excel , Lotus, dBase, ASCII 
Maximum data size: Unlimited for UNIX and OS/2; 16,367-character limit 
for Windows 

Exportable visuals: No 
Visualization of data via intranet/lnternet: No 
Setup, configuration or programming required: None 
Customer support: Telephone, free updates, documentation 
Maintenance fees: Free customer support and software updates 
Site licensing: Yes, contact vendor for details. 
Price: $817/single-user license (UNIX) , $495/single-user license (Windows) , 
contact vendor for volume discounts. 
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Visualization Software 
Stata Co111. 
702 University Drive E. 
College Station, TX 778'0 
Circle 221 
Product: Stata 5.0 
Type of software: Scientific visualization 
Architecture: Stand-alone 
Platforms supported: Convex C-Series supercomputers, Digital Alpha AXP, 
DECstation, HP/9000 (700&800), IBM RS/6000, Sun SPARC, Intel 80386+, 
Macintosh, PowerMac 

Operating systems supported: Convex, OSF/1 1 .3+, Ultrix 4.1 +, 
HP-UXA.OB+, AIX 3.2+, Linux 1.1.59+, SunOS 4.1 +, Solaris, 
Windows 3.1 /95/NT, Mac OS System 7 
RAM required: 8 MB 
Disk space required: -
Graphics requirements: X Window 
Other requirements: None 
Data formats supported: ASCII , Stata binary 
Maximum data size: Only limit on observations is virtual memory; 
2,047 variables 
Exportable visuals: Yes 
Visualization of data via Intranet/Internet: No 
Setup, configuration or programming required: X Window installation 
Customer support: Toll-free telephone, email , WWW, Listserver, FTP 
sites, Stata Technical Bulletin {bi-monthly journal), 30-day money-back 
guarantee 
Maintenance fees: Free customer support 
Site licensing: Yes, contact vendor for details. 
Price: $945/single-user license, $2,579/1-5 users, contact vendor for 
further details. 

Sta1Scl, • Division of MathSoll Inc. 
1700 Westlake Ave. N., Ste. 500 
Seallle, WA 98109 
Clrde 222 
Product: S-Plus 

Type of software: Scientific visualization 
Architecture: Stand-alone 

Platforms supported: Sun SPARC, IBM RS/6000, Digital Alpha, 
Digital DECstation , SGI IRIS/Indigo, HP/9000 
Operating systems supported: Solaris, AIX, Digital UNIX, 
Windows 95/NT 
RAM required: 16 MB 
Disk space required: 65 MB 
Graphics requirements: X Window 
Other requirements: None 
Data formats supported: ASCII , SAS datasets 
Maximum data size: Unlimited 

Exportable visuals: Yes 
Visualization of data via Intranet/Internet: Yes 
Setup, configuration or programming required: Software installation 
Customer support: Telephone, WWW, email , fax, software support and 
update program 
Maintenance fees: Contact vendor for customer support and software 
pricing. 
Site licensing: Yes, contact vendor for details. 
Price: $960+/single-user license, $2,000+/site license 

Stalwart Inc. 
260 _w. Madison Av,. 
Corvallla, OR 17333 
Circle 223 
Product: Statit 5.1 
Type of software: Scientific visualization 
Architecture: Stand-alone 

Platforms supported: Sun SPARC, IBM RS/6000, 
HP/9000 (700&800), 486/586, Pentium 

Operating systems supported: Solaris, AIX, HP-UX, 
Windows 95/NT 
RAM required: 16 MB 

Disk space required: 40 MB 

Graphics requirements: Motif, X Window, Open Windows 3.1 +, OpenGL 
Other requirements: None 
Data formats supported: ASCII , numeric, character, monetary, 
data and/or time, binary, Excel, Lotus, Oracle, Sybase, lnformix, 
ODBC, more 
Maximum data size: Limited only by hardware 
Exportable visuals: Yes 
Visualization of data via Intranet/Internet: Yes, via HTML or Java 
Setup, configuration or programming required: Java-enabled Web browser 
Customer support: Telephone, WWW, email , fax, software updates with 
90-day money-back guarantee 
Maintenance fees: First year of support/updates free , optional programs 
thereafter. 
Site licensing: Yes, contact vendor for details. 
Price: Contact vendor 

Vlalble Decisions Ille. 
200 Front SI. W., Ste. 2203 
Toronto, Ontario, Caned■ M5V 3K2 
Circle Z24 
Product: Visible Decisions ln3D 
Type of software: Business visualization 
Architecture: Stand-alone or embedded in an application 
Platforms supported: Sun SPARC, UltraSPARC; SGI Indy, Indigo, lndigo2, 
Onyx; PC with Intel 
Operating systems supported: Solaris 2.5.1 +, SGI IRIX 6.2, 
Windows 95/NT 
RAM required: 64 MB (Sun), 48 MB (SGI), 32 MB (Windows) 
Disk space required: 100 MB 
Graphics requirements: 8-bit minimum (Sun) , 24-bit minimum (SGI) , 
800x600 dpi (Windows) 
Other requirements: C++ compiler 
Data formats supported: ASCII , binary, more 
Maximum data size: Unlimited 
Exportable visuals: Yes 
Visualization of data via Intranet/Internet: Yes, using VRML 

Setup, configuration or programming required: None 
Customer support: Telephone 
Maintenance fees: Based on percentage of license/purchase price 
Site licensing: Yes, contact vendor for pricing. 
Price: Pricing is dependent on license option. 

Visual Numerics 1n,. 
HOii Rlcllmond Ave. 
Houston, TX 77042 
Clrcl,225 
Product: PV-WAVE 6.1 
Type of software: Scientific and business visualization 
Architecture: Stand-alone 

Platforms supported: Digital Alpha, Digital VAX, Sun SPARC, SGI , 
HP/9000 (700), IBM RS/6000, Intel 
Operating systems supported: OpenVMS 6.1 , Digital UNIX 3.2, 
SunOS 4.1.4, Solaris 2.4, IRIX 5.3, HP-UX 10.0, AIX 4.1.2, Linux, 
Windows 95/NT 
RAM required: 24 MB (PC & UNIX) 
Disk space required: 90 MB (minimum), 250 MB (full installation) UNIX 
Graphics requirements: None 
Other requirements: None 
Data formats supported: ASCII-delimited, binary, user-defined data types, 

predefined data types, RGB, BMP, more 
Maximum data size: Limited only by hardware 
Exportable visuals: Yes 
Visualization of data via Intranet/Internet: Yes, using HTML, VRML, Java, 
import/export of GIF/JPEG files , ASCII/binary data reading from URLs, 
CGI integration 

Setup, configuration or programming required: None 
Customer support: Contact vendor 
Maintenance fees: Based on percentage of license/purchase price 
Site licensing: Yes, contact vendor for pricing. 
Price: Pricing is dependent on license options. 
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Product Review 

Powerful Print Server 
by Simson L. Garfinkel 

HP's LaserJet 6MP and JetDirect EX Plus partner for an 

excellent personal or group printing solution. 

A lthough it's aimed at the Apple 
Computer Inc. Macintosh market, 

Hewlett-Packard Co.'s LaserJet 6MP is 
an excellent PostScript printer that is 
equally at home with UNIX systems, 
Microsoft Corp. Windows 95 worksta
tions, or even hand-held PDAs like the 
Apple Newton. Combined with HP's 
low-cost print server, the JetDirect EX 
Plus, this printer can even support 
clients running Novell Inc. NetWare, 
Windows for Workgroups 3.11, and 
IBM OS/2. In fact, the 6MP/EX Plus 
combination is so flexible that this is a 
printer you're likely to use year after 
year-long after you've thrown away 
your current generation of computers 
and operating systems. 

Weighing just 22.5 pounds, the 
6MP is a compact 600-dpi printer that 
is rated at 8 pages per minute (ppm), 
12,000 pages per month. The printer 
has rwo paper trays: one on the bottom 
that can handle 250 pages, and a fold
out tray that can handle stacked envel
opes, letterheads, single sheets, Rolodex 
cards and practically anything else up to 
its limit oflegal-size paper. Two paper 
paths allow you to send the paper to 
the stacker on top or feed paper straight 
through to prevent curling and bending. 

72 

The printer has rwo parallel interfaces-a 
standard IEEE 1284-B and the smaller 
IEEE 1284-C-as well as an 8-pin mini
DIN connector used for Apple Loca!Talk 
nerworks. On the front of the printer, 
there's a high-speed infrared port that 
lets you print from IR-equipped laptops 
and PDAs without the bother of con
necting wires. 
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Thankfully, HP hasn't gone over
board on controls. The printer's spartan 
interface has just two buttons and five 
lights . The buttons reset the printer 
and self-test. The lights signal power, 
paper jam and activity. The printer also 
has rwo out-of-paper indicators, one 
for each paper tray. 

HP's JetDirect EX Plus is the second 
half of this nerwork printer solution. 
This little box has a high-speed serial 
port and rwo nerwork connectors: one 
for l0BaseT Ethernet, the other for thin 
net. On the front are rwo lights, one for 



Product Review 

Figure 1. /etc/printcap Entries for 6MP 

6mp_text:lp=:rm=printerl:rp=text:\ 
:lf= /var/spool/lpd/printerl_text.log: \ 
:sd= / var / spool / lpd/printerl_text: 

6mp_ps:lp=:rm=printerl:rp=raw:\ 
:lf= /var / spool / lpd / printerl_raw.log: \ 
:sd= / var / spool / lpd/ printerl_raw: 

power, one for activity. There's also a 
rest button that doubles as a reset but
ton if you hold it down while you plug 
in the unit's external power supply. 

Simple Setup 
Setting up this printer is simplicity 

itself. Just unpack, pop in the toner 
cartridge and fill the paper tray. The 
printer's small footprint makes it an 
easy fir on top of a file cabinet or in 
rhe corner of a large desk. Next, 
unpack the JerDirecr and plug it into 
the printer's parallel port using the 
cable provided. Plug both the JerDirecr 
and the printer into the wall, and plug 
rhe JerDirecr into your LAN. 

You can print ro the JerDirecr imme
diately after you hook it up if you want 
ro use Apple's Ether Talk protocol. Most 
users, though, will want to configure the 
JerDirecr. HP's included software runs 
on SunOS, Solaris and HP-UX, as well 
as Windows for Workgroups, Windows 
95/NT, Mac OS, Novell NerWare and 
IBM OS/2 LAN Server. HP's software 
locates the printer using a network 
broadcast; you then assign the printer a 
name and an IP address. 

If you don't like graphical interfaces, 
you can also configure the printer using 
BOOTP, RARP, DHCP, SNMP or by 
connecting to the printer's telnet server. 
The printer can log its status using 
SNMP traps or rhe standard UNIX 
Syslog facility. The JerDirecr defines 
mulriprotocol flexibility! 

The whole configuration process 
rakes about three minutes, after which 
rhe printer is ready to accept print jobs 
from any host on your network. (In the 
interest of security, you can also restrict 
printing to certain hosts.) If you want 
to print from a UNIX system, you'll 
need to add two entries to your 
I e tc / p r in t cap file-one for printing 

text files , the other for printing 
PosrScripr files. My entries are shown 
in Figure 1. 

Using the Printer 
The 6MP's print quality is stunning. 

Unlike 300-dpi printers rhar were popu
lar for more than a decade, I had no 
problem distinguishing punctuation 
marks or seeing the elegant serifs on 
my fonts. In fact, I could actually read 
3-point text without using a magnifying 
glass. With a magnifying glass, I could 
read 2-point text without any difficul
ty-the o's were still open circles, and I 
could still tell the difference between 
periods and commas. 

Printing in hot sticky weather, I had 
roughly one paper jam every 1,000 
pages printing with quaky paper. Using 
post-consumer recycled paper, jams 
jumped to one every 250 pages or so . 

The printer is silent when it is in 
standby mode, and instantly rums 
on-getting the first page out in less 
than 14 seconds (even if nobody has 
printed to the machine in more than 
a day). And I found that HP's claimed 
8 ppm is accurate-even when those 
pages contain complicated graphics 
and many font changes. 

If money is tight, you can save $250 
by ordering HP's 6Pse printer instead of 
the 6MP. This printer is identical to the 
6MP but lacks the Macintosh port and 
PostScript, instead insisting that you 
send it pages using HP's PCL language. 
The good news is rhar a lot of programs 
support PCL, and the 6Pse is upwards
compatible with HP's LaserJet 1, 2, 3, 4 
and 5. And if you really need PostScript, 
there's always GhostScript, a PosrScripr 
interpreter that's freely downloadable 
over rhe Internet and comes with some 
versions of UNIX. 

For an extraordinary low-cost ner-
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work printer, combine HP's 6Lse, a 
6-ppm machine, with the JetDirecr EX 
Plus. This printer is only rated at 8,000 
pages per month and lacks PostScript 
and the second print tray. On the other 
hand, it's great for an office on a budget. 

Meanwhile, if your printing needs 
are intense, you can purchase HP's 
JetDirect EX Plus 3, which can handle 
three printers. Combined with three HP 
6MPs, this lets you put together 
a three-headed printing cluster for 
$3,496. Personally, though, I would 
rather buy three JetDirecr EX units and 
put the printers in different locations 
around the office. ~ 

HP LaserJet 6 Series 
Company 

Hewlett-Packard Co. 
3000 Hanover St. 

Palo Alto, CA 94304 

Telephone 
(800) 752-0900 

WWW 
http://www.hp.com 

Best Feature 
Spectacular print quality. 

Worst Feature 
Can 't think of one. 

Price 
6Lse: $399 (6 ppm) 
6Pse: $799 (8 ppm , 

2 paral lel ports, 
infrared) 

6MP: $949 (8 ppm, 
3 ports, Mac, PC 
and Postscript) 

HP JetDirect EX Plus 
Print Server 

Best Feature 
Ease of setup. 

Worst Feature 
Would be nice if it could be 

powered from printer. 

Price 
$349 (AppleTalk, Novell, 
LAN Manager, UNIX lpd) 

Circle 159 
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Jim Fox works as a 
systems programmer for the 
University of Washington. 
He writes and maintains 
distributed applications 
that run on a variety of 
UNIX systems-and some 
non-UNIX ones. He is 
also the deputy manager 
for the Interoperability 
Project for SHARE's 
Open Systems Group. 
Email: fox@cac . 
washington . edu. 

A wizard's apprentice 

AA super user 

AAA wizard 

Q&AIX 
······························································ ... .......... . 

by Jim Fox 

Virtual 
Windows 

Q• While visiting another workplace, 
• I saw an AIX system that appeared 

to be running Motif but seemed to have 
multiple screens. By pushing function keys, 
the programmer was able to instantly get rid 
of all the windows and bring up a completely 
new set. I wasn't able to get any more derails. 
Have you heard of this? A.A 

Peter Gamus 
Northwest Research Inc. 

A• What you saw was probably the 
• fvwm window manager. Ir's a 

descendant of the popular twm window 
manager that comes with the X distribu
tion from the Massachusetts Institute of 
Technology, Cambridge, MA. To me, 
fvwm (F-word-of-your-choice Virtual Win
dow Manager) looks more like Windows 
95 than Motif, but it can be customized to 
such an extent that it can probably mimic 
anybody's look and feel. It is free. 

fvwm provides one or more virtual desk
tops, which are each much larger than your 
screen. The desktops are divided into a 
matrix of screen-size pages. A pager tool dis
plays a small picture of the entire set of desk
tops and pages and allows you to easily move 
windows and the mouse from one page to 
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another. See Figure 1 for an example pager. Ir 
shows two virtual desktops, each composed 
of six pages. Each page contains a miniature 
representation of the actual screen view. 

Within a virtual desktop, windows and 
the mouse move around in a natural manner. 
Sliding a window off the screen moves it onto 
an adjoining page. Moving the mouse off the 
screen moves it into an adjoining page-and 
your screen view as well. The desktops are 
more independent and discrete. Windows 
won't automatically slide from one to the 
next. You can flag some windows to be 
"sticky" and stay visible as you move your 
screen view about the virtual pages. This is 
handy for a clock, for example. You don't 
want to have a separate clock on each page. 

The practical effect of this virtual world 
is that you tend to destroy or iconify win
dows less often. You can now just move 
them to another virtual page or desktop. 

fvwm has some other nice features: 
• It allows you to put up to 10 buttons at 

the top of each window-in the ritlebar. You 
can decorate these buttons with little pic
tures (xpm pixmaps) and configure them to 
do almost anything. 

• It provides a nice compromise between 
window focus policies. You can set some 
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windows to click-co-focus and ochers co focus-follows-mouse. 
I like co use the laccer for xterm and the former for every
thing else. 

• le allows runtime extensions (modules) that permit 
almost limitless flexibility. 

Getting fvwm 
Check out che official fvwm Web site, http: //www. 

hpe. uh. edu / fvwm / , for up-co-date information on the cur
rent version of fvwm and where to find it. If you don't use the 
Web, Figure 2 includes rwo FTP sites where the latest versions 
are maintained. The University of Houston site also has beta 
code for future releases. If you don't like FTP or HTTP, you 
might look for a Linux CD. fvwm comes with most Linux 
distributions. 

Notice chat the program name is actually fvwm2 (co distin
guish it from the original version) . The name was changed 
because the initialization files are not compatible. 

Before building fvwm, make sure you have the xpm library. 
This is what X programs use to display color pictures and icons, 
which are very cool. If you have the / usr/lib / libXpm.a 
file, then you have xpm; otherwise get a copy via FTP from 
ftp. x. org in the eontrib/libraries directory. Check 
the README file first, but xpm builds and installs easily on most 
systems. Use these commands: 

# xmkmf -a 
# make 
# make install 

Now you're ready to build fvwm. Edit the Fvwm. tmpl file for 
your local options. In particular, be sure co set the HasXpm 
definition co YES. Make and install the fvwm2 program with 
these commands: 

xmkmf 
make MakeFiles 
make 
make install 

fvwm reads a personal configuration file(~ / . fvwm2re) 
when it starts. Use chis file co set options, define menus, bur
cons, window decorations and mouse actions. 

There are example configuration files provided with the 
distribution. Use these as examples rather than templates. One 

problem is that some new features (pixmaps, for example) were 
added after the examples were wriccen. You'll be beccer off in 
the long run if you read the fvwm2 man page, examine the 
example re files, and then write your own . fvwm2re file. 

Here are some configuration commands of note: 
• DeskTopSize mxn - This determines how many vir

tual pages make up a desktop. m is the width of the desktop 
in pages, and n is the height. 

• ButtonStyle n Pixmap name.xpm- This accaches a 
pixmap to one of the citlebar buccons. I think pictures make 
much nicer buccons than bars or lines 
so I use them for all my buccons. The 
discriburion comes with lots of 
miniature pixmaps just right for but
ton decorations. 

• The Style command allows 
you co customize individual win
dows or groups of windows. Use 
chis for all your seccings. For exam
ple: Style" *Term" Noieon pro
hibits all xterms from showing up 
as icons. They will, however, still 
appear in window lists. 

• Ini tFunetion - Include here 
all functions you wane co run when 
fvwm starts. I put a couple of mod
ules here: FvwmPager, which displays the miniature desktop 
as in Figure l; and FvwmWinList, which lists all windows. 
For the most part, I use chis list in lieu of icons. 

Related Tools 
I often like different window manager parameters, depend

ing on my screen size, color depth or communication speed, 
all of which can change if I log in from somewhere other than 
my office. fvwm provides a couple of ways to customize re 
files dynamically. One uses epp to preprocess the file, the 
ocher uses the macro program M4. Either will do the job. 

Figure 2. Useful fvwm Sites 
• http://www.hpc.uh.edu.fvwm 
Official fvwm Web site hosted by the University of Houston 

fvwm FTP sites: 
• ftp://ftp.hpc.uh.edu/pub/tvwm/ 
• ftp://sunsite.unc.edu/pub/Linux/X11/window-managers/ 

Don't wane to program your own re file? You might try the 
dotfile generator. It is an X program by Jesper Pedersen of 
Denmark chat will interactively generate a . fvwm2re file for 
you. Just fill in the blanks, check the boxes, fill out the forms, 
and there's your re file. This is perhaps the best way co get 
started. Check out the Web page at http: //www. imada. 
ou.dk/ ~blaekie/dotfile / . 

Wane a monitor chat's 5,000 pixels wide and 3,000 pixels 
high? With fvwm you've got one, and you don't have co spend 
a fortune on new hardware! -<> 
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Datagrams 
............................................................................ 

by John S. Quarterman 

Essential Tools 

W ell, I don't know about you, but 
I'm tired of politics and would 
like a vacation. So this month's 

column is technical for a change, more or 
less. There's some company policy involved. 

For those of you who like politics, don't 
worry; there's plenty more in store. We are 
living in interesting times for the Internet, 
in the sense of the Chinese curse, and also in 
the sense of a surfeit of success. So there will 
be more columns about the politics of free 
speech, of cryptography, of spamming, of 
security, of registration services, of gover
nance bodies and so on. 

We have our own shop here at MIDS, 
small but mighty, and we run it as we like. 
Why else be in business for oneself? The 
nature of the business is that we deal with 
various related firms and their shops. 
Often, when I start to set up a piece of 
software or collect some data inside anoth
er shop, I discover a key piece of software 
is missing. Usually I wonder, "Surely I'm 
wrong. There's no way they could do with
out this." But often it's not a simple matter 
of a missing search PATH element; the key 
software facility really isn't there. Even 
stranger, I get puzzled looks and letters 
of bemusement when I mention it. 
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Specific Users for 
Specific Tasks 

Ever since Multics, if not before, there 
have been two schools of thought about 
secure access. One school is Multics rings of 
security, each ring providing more access to 
fewer people. The other is superuser access, 
which gives access to do anything. 

The extreme of that latter school is tradi
tional MS-DOS security, which is no securi
ty at all; the user, of which there is basically 
only one, can do anything at all to anything 
at all. That's OK if the user never makes 
mistakes and really is the only user. In the 
real world that is seldom the case, especially 
on UNIX systems. I note that even Win
dows 95 now expects a user login as soon as 
the system is configured for network access. 

But there are still plenty of things that 
require more than normal user permissions: 
setting up new users, setting up network 
access, configuring new file systems, format
ting disks, the list is frighteningly long. 

UNIX groups answer many of these 
issues. Groups for program installation, 
source code read and write access, Web 
servers and so on can address a lot of daily 
access needs. UNIX groups are, for that 
matter, a special case of Multics rings, with 
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the three rings being the owner of a file, the group of a file 
and everybody else. 

But setting up such groups requires supergroup access, 
which is another way of saying superuser access. And not all 
systems administration tasks are tied to the file system; net
work access, again, is such a case. So there is still a need for a 
ring above the owner of a file. 

The designers of UNIX (hi, Ken and Dennis) designed 
superuser, or root, access for this purpose. Root is so high 
above the three file system access rings it's almost orthogonal. 
It's actually not true that root can do anything; for example, 
even root cannot write on a directory as a plain file . Bue root 
can one way or another do just about anything; for example, 
root can rename and re-create the directory. 

But typical UNIX installations have multiple systems 
administrators and multiple systems root passwords. Do you 
make the root password different on each machine? Then, 
each administrator will have a written list of root passwords, 
which is easily lost or stolen. Do you make the root password 
the same on each machine? Then, any cracker who gets that 
password can do anything on any machine. 

Shared passwords are in general a bad idea, and the root pass
word is the worst and most prevalent kind of shared password. 
And anyone who has the root password is tempted to become 
root and stay that way, because it's a pain to have to look up and 
retype the root password each time you want to do something 
as root. This might be OK for people who never make mistakes, 
but real systems administrators do, and as root a simple mistake 
such as rm * can easily be magnified to a disaster. 

Fortunately, our brothers and sisters at the University 
of Colorado have given thought to chis problem and have 
spawned sudo. What sudo does is give root access to spe
cific users for specific tasks, one at a time. For more infor
mation on sudo and how to get it, see http://www. cs. 
colorado .edu /~millert/sudo/. 

There are several advantages of sudo: 
• No need to remember the root password anymore. It asks 

for your password. And it only asks for it if you haven't used 
sudo in the last five minutes (or whatever interval is set). 

• No need to stay root. If you want to do something else 
as root, just use sudo again. 

• Everything done as root is logged. It's easy to discourage 
those who tend to stay root. It's easy to see who did what as 
root and find out what got broken when, and fix it. 

Why isn't such an invaluable tool used more widely? I 
don't know. Maybe not enough people know about it. 

TCP Wrappers 
Several moons ago, I sent a draft of a book chapter to acer

tain founder of the Internet for review. I discovered by accident 
that he had stuck a copy in an anonymous FTP server for sec
ondary review by several people. The secondary review was fine, 
but if I could stumble across it by accident, who else might? 
Similarly, while I was helping write the 4.3BSD book, at one 
point I was transferring it from Berkeley to my machine, and 
chis involved putting it briefly on a machine that had heavy net
work access. It was only there for a couple of hours, but that 

was enough for me to receive a message from somebody I didn't 
know in another country thanking me for the book and asking 
if it could be redistributed. Boch of these incidents occurred 
before the Web boom of 1994, back when the Internet was less 
than one-tenth the size it is now. 

Moral: Anybody who puts computers on the Internet and 
doesn't take minimal security precautions is a fool. Given mil
lions of Internet users (about 50 million as ofJune 1997), it 
only takes a tiny fraction of a percentage of bad apples to go 
beyond legitimate access to cracking. 

Almost all UNIX systems are distributed with the rlogin 
and rsh programs and protocols, which were designed for a 
much more trusting research and academic Internet. Those_ 
programs basically believe domain names without question, 
even though a cracker only has to take over one domain server 
to fake domain names. The solution to this problem came 
from the Netherlands: tcpd, or TCP Wrappers. This package 
is recommended by the Computer Emergency Response Team 
(CERT) and is even distributed from the CERT FTP server, 
ftp : // ftp.cert.org / pub / tools / tcp_wrappers / . 

What does tcpd do? First, it double-checks domain names 
by doing reverse DNS lookups on the IP address found from a 
forward of the domain name, and closes the connection if the 
forward and reverse lookups don't match. Second, it permits 
denying or allowing access by any combination of domain 
names, IP addresses or, in many cases, usernames. Third, it 
permits setting traps, which are arbitrary shell commands, on 
arbitrary Boolean conditions. Fourth, it logs all connections, 
successful or not. This is amazing functionality for such a sim
ple program, and worth installing just for the first feature. 

Source Code Control 
Ir never ceases to amaze me how many shops have multiple 

programmers working on a project with no form of source code 
control. So if a programmer makes a mistake, there's no simple 
way to determine when the change happened, exactly what it 
was, who did it or why they did it. Many people make copies 
of files under variant file names for this purpose, which leads 
to cluttered directories and difficulty in figuring out which file 
name has which change. Many programmers don't save old 
copies at all, so the only backup copies are on backup tapes. 
Because backup tapes are normally made on a daily basis, any 
changes made more quickly than that are lost and, for that mat
ter, changes made weeks or months ago can be hard to retrieve. 

Now if software to deal with these problems were hard to 
come by, I would find such procedures easier to understand. 
Bue almost every UNIX system comes with at least one of two 
perfectly good source code control systems: SCCS or RCS. 

The oldest and possibly the most widespread source code 
control system for UNIX is called just that: Source Code Con
trol System, or SCCS for short. It was developed at AT&T a 
long rime ago and still works perfectly well. Because it consists 
of so many little commands, SCCS is perhaps easier to use with 
the Berkeley front end for it, called secs . 

You may have to add an element to your search path envi
ronment variable, PATH, to find chis stuff; for example, it may 
be in /us r / ccs /bin. It's worth that small effort. 
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To put a file under SCCS control, do chis: 

secs create filename 

To check a file out for editing, do this: 

secs edit filename 

While you've got it checked out, nobody else can check it out, 
so programmer collisions are avoided. 

To check a file back in, do chis: 

secs delget filename 

It cakes a while for people to remember to check files back in, 
but it's a habit easily learned. 

With SCCS you can also set the major or minor revision 
level, do di ff s between revision levels, and even merge dif
ferent revisions. Most important, you can retrieve any revision 
ever made to a file. Each revision also has a time stamp, the 
username of the person who made the change and a brief 
comment by chat person. So if you need to track down a bug, 
you can find exactly where, when and by whom the last or any 
previous change was made. I can't count the times I've seen 
chis ability save large amounts of programmer time. 

Revision Control System 
SCCS is owned by AT&T and has certain restrictions on 

redistribution. For chat and ocher reasons, another package 
was written by Walter F. Tichy to perform similar functions. 
He called it RCS, for Revision Control System. 

To put a file under RCS control, do chis: 

ci -u filename 

To check out a file for editing, do chis: 

co -1 filename 

To check a file back in, do chis: 

ci -u filename 

With RCS you can also set revisions, extract any previous revi
sion and so on. Which of RCS or SCCS people prefer is a 
matter of taste, just like text editors or GUls . Both do the job. 

Support Ticket Software 
Even a pure engineering department gets requests from 

outside and needs to crack them somehow. An Internet ser
vice provider or ocher operation chat has customer support is 
driven by such requests. Yet many such organizations have 
no organized method of tracking requests. I don't understand 
how they survive. 

T here are numerous trouble ticket packages out there. I'll 
just mention three here. The basic method is to have an elec
tronic mail alias, such as support@mids.org, chat people 

can send requests to. The type of request depends on the orga
nization. It could be sales orders, bug reports, enhancement 
requests, whatever. The alias goes to software chat assigns a 
ticket number, distributes the message to a list of people who 
need to deal with the problem and logs the message. All mes
sages associated with a given ticket number can be retrieved at 
any time by any of the staff on the list. New messages about 
the same item can be filed in the same place by sending an
other message to the same alias with the ticket number in the 
Subject: header, which is most easily accomplished by 
replying to a message chat already has such a header. 

There are numerous other bells and whistles, such as priority 
per ticket item, but the above is the basic idea, and it's enough to 
obsolete a lot of paper scribbles and prevent a lot oflost items. 

The most common UNIX ticket system may be the req 
software, which is available from http://www. ccs. neu . 
edu/software/ccs/req/. Unfortunately, this package 
doesn't seem to be getting a lot of development, and there are 
many interesting things chat could be done to it that haven't 
gotten done. Nonetheless, chis is the package we use. 

A more recent package of the same general sort, but with 
some new features such as the ability to limit who gets follow
on mail about a ticket item, is the RUST Mail System, which is 
available via http:/ /www .cs.utah.edu/~ruefenac/ 
rust/. This one has also seen slow development, but it looks 
very promising. 

I've seen another package called the Remedy Action Request 
System, which is very GUI-oriented and has features for almost 
every purpose. I haven't used it personally, but it seems popular 
in large shops. Unlike req and RUST, which are supported by 
graduate students, Remedy is a commercial product and is avail
able from http://www. remedy. com/products/ars .htm. 

rdist, ssh Are Indispensable 
Twice I've gone on about rdist at full column length. I 

reiterate that if you're distributing code across machines that 
are not in the same local environment, such as external Web 
servers on an ISP or at a different company office, rdist is 
indispensable. It's available at ftp:// ftp. use. edu/pub/ 
rdist/rdist.tar.gz. 

It's also worth pointing out chat most of the work on rdist 
since the original version chat shipped with 4.2BSD was per
formed by Michael Cooper, formerly mcooper@usc . edu, now 
MCooper@MagniComp. Com. He says: "This should not be tak
en to belittle the many people who have contributed ideas and 
suggestions, many of whom also supplied code which is now in 
rdist. Without the help of these folks, rdist would not be 
nearly as good as it is." 

I've also devoted a whole column to ssh, the Secure Shell, 
so suffice it to say that if you want secure interactive connec
tivity and file transfers across heterogeneous networks, ssh is a 
big win. For availability, see http: //www. cs. hut. fi/ ssh/. 

I use the packages discussed in this column every day. They 
seem too obvious to me to be the subject of a column, or they 
would, if I did not continually encounter groups of program
mers, systems administrators or support people who don't use 
them. So, I recommend all of these packages. ~ 
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AIXtensions 
by Jim DeRoest 

Wandering 
Mail IMAP 
Revisited 

T he two 800-pound gorillas on the 
Internet block have been very busy 
marketing their latest and greatest 

Web clients co the network masses-these 
being Netscape Communications Corp. with 
Communicator 4 and Microsoft Corp. with 
Internet Explorer 4 (IE4). Each Web-o-matic 
browser includes everything you need co slice, 
dice and julienne almost any network data 
type co satisfy your information appetite. Not 
just for HTML anymore, Communicator 
and IE4 include a range of groupware, colla
boration and messaging cools. No need co 
meet face co face, just schedule and hold a 
company meeting via your browser. While 
conferencing in cyberspace, you'll have access 
co all your support data through the same 
browser interface-email folders, address 
books, newsgroups and Web sites. Very cool! 

There's just one small catch. (Isn't there 
always?) What if you're one of the mobile 
computer junkies chat use a half-dozen differ
ent workstations during the course of your 
day? How do you keep your email folders, 
address books, Web bookmarks, certificates 
and configuration preferences synchronized 
across all chose machines? Unless you are very 
careful, you'll quickly end up with different 
client states on each machine. This can hap-
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pen even when you access common informa
tion servers from each client machine. For 
example, suppose you save a number of email 
messages into a folder on your laptop while 
out of the office. Being thrifty when it comes 
co disk space, you delete these messages from 
your inbox on the mail server. Lacer, you're 
back in the office and find chat you need one 
of chose messages but you've left your laptop 
at home. What do you do now? 

Distributed Mail 
I've focused on email in the above example 

because chis is one of the most irritating prob
lems for mobile computer users. Mail folders 
always seem to be somewhere ocher than on 
the machine you are using. The good news is 
chat both Netscape and Microsoft have made 
chis situation a bit easier to manage by includ
ing Internet Message Access Protocol (IMAP) 
in their browser mail clients and mail server 
products. The same is true for ocher vendor 
email offerings, such as Lotus Development 
Corp.'s Domino Mail server and client, Sun 
Microsystems Inc. 's Solstice Internet Mail 
Server and Digital Equipment Corp.'s Alta
vista Mail. In most of these implementations, 
IMAP coexists with continued support of 
Pose Office Protocol (POP). This gives users 
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a choice of either service type or, more 
importantly, a migration path from 
POP to IMAP. There are some con
vincing reasons for the latter, as we 
will see below. Lee's take a look at both 
POP and IMAP to see how IMAP can 
assist in collocating your email inbox 
and folders on a single server. 

Post Office Protocol 
One of the oldest and best-known 

interoperable solutions to the distri
buted mail problem is Post Office 
Protocol. POP mail clients connect to 
a POP server, which is the repository 
for incoming mail. The client down
loads the entire contents of the email 
inbox onto the client machine, where 
the inbox is processed by the local 
client. POP works very well for those 
users who tend to use a single work
station for mail processing with a fast 
network connection to a mail server. 
If you operate your email from a num
ber of workstations, you may end up 
scattering your inbox folders among 
these machines. 

The simplest solution to this dilem
ma is to store your folders on portable 
media that can be used on all of the 
machines you regularly use for mail. 
You can also leave a copy of your in box 
on the mail server rather than deleting 
after download. This solves the prob
lem of retaining access to your com
plete inbox, but you're still going to 
have to delete the contents at some 
point and coordinate this among all 
your client machines. 

Internet Message 
Access Protocol 

IMAP was introduced at Stanford 
University in 1986. It was designed as a 
follow-on to POP to address the issues 
of shared access, resource localization 

AIXtensions 

and low-bandwidth connections to a 
remote mail server. IMAP is a client/ 
server protocol similar to Network 
News Transport Protocol (NNTP). Its 
current incarnation is defined by the 
IMAP Version 4, Revision 1 specifica
tion, RFC 2060. Basically, the IMAP 
protocol provides a mechanism that 
enables mail clients to transfer mail 
header information or individual mail 
messages between the client and a 
mail server. Destination mail folders 
may reside on either the local client 
or the mail server. 

Mail clients and servers that adhere 
to the IMAP4 specification can inter
operate in one of three modes. IMAP 
online mode provides an environment 
where all folders are stored and man
aged on the mail server. This mode of 
operation is best suited to those users 
who move around among many client 
computers. Your mail is available no 
matter where you are working because 
it always resides on the server. 

Offline mode allows IMAP to mimic 
POP by transferring the complete inbox 
from the server down to the client. This 
feature would be useful when you are 
traveling and don't have access to your 
site's network. However, IMAP4 goes 
one step further by providing a discon
nected mode. When running in discon
nected mode, you download your inbox 
contents onto the local client. Local 
operations on the inbox and folders are 
recorded and then replayed to synchro
nize the client state with the server when 
you reconnect. This capability is docu
mented in RFC 1733 "Distributed Elec
tronic Mail Models in IMAP4." There 
are a growing number of mail clients 
that support disconnected mode. These 
include Communicator 4, Sun Internet 
Mail Client, A.T.I.S.' AtisMail, Comm
touch Software Inc.'s Pronto97, Siren 

Software Corp.'s Siren Mail Client, 
Star Division's StarOffice and Orange
soft Inc.'s Winbiff. Other IMAP facili
ties include string search, folder shar
ing, folder subscriptions, Usenet 
access and managing attachments. 

IMAP/POP Coexistence 
IMAP and POP can coexist in the 

same client/server environment. Most of 
the IMAP-compliant servers described 
thus far also support POP and can share 
access to mail fo lders. Note that this 
assumes the mail delivery service uses a 
folder format that is understood by your 
IMAP and POP servers. Often, the 
delivery service is integrated with IMAP 
and POP support, so this will not be a 
problem. If the delivery mechanism is a 
separate service, as in the case of UNIX 
sendmail, there are a number of mail 
delivery routines available that optimize 
folder format to improve IMAP and 
POP server performance. 

An example is the MBX (mail box) 
format developed by Mark Crispin, 
a software engineer at the University 
of Washington, Seattle. MBX format 
does not require a complete fo lder 
rewrite for updates. Similar systems 
have also been developed at Carnegie 
Mellon University, Pittsburgh, PA, as 
part of its Project Cyrus . In the Wash
ington configuration, POP and IMAP 
servers running on a cluster of IBM 
Corp. RS/6000 Model 250 and £30 
processors support remote client 
access to 65,000 users. The cluster of 
30 processors averages 5,000 concur
rent connections during prime shifts 
and transfers 500,000 messages per 
day. To simplify mail client config
uration, users identify their IMAP 
or POP mail server using a per-user 
domain name. The custom domain 
name service maps the per-user 

Table 1. Useful IMAP and ACAP Resources 
• http: //www . irnap . org 
• http: //www.washington.edu / irnap / 
• ftp: // ftp.cac .washington . edu 
• http: //weber.u.washington . edu / -deroest / slides / imap / 
• http : // andrew2.andrew . crnu.edu / cyrus / acap / 
• http: // andrew2.andrew.crnu.edu / cyrus / cyrus / 
• http:/ / www. erna . org 
• http : //www. irnc . org 

The IMAP Connection 
University of Washington IMAP Information Center 
University of Washington IMAP ftp archive site 
IMAP POP Cluster 
ACAP Home Page 
Carnegie Mellon University Project Cyrus 
Electronic Messaging Association 
Internet Mail Consortium 
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domain name to the IP address of the 
server that maintains the user's inbox 
and folder collection. For example, 
user "sally" identifies her POP and 
IMAP server as 

sally.deskmail.washington.edu 

Pine and C-Client 
If you are interested in experiment

ing with IMAP, I suggest yo u obtain a 
copy of the UNIX IMAP server and 
Pine client. Both software packages are 
freely available from the University of 
Washington ftp archive listed in Table 
1. The Pine mail client provides a sim
ple hot-keyed menu interface for pro
cessing both local delivered and IMAP
managed mail boxes. Local mail queue 
support allows Pine to work in non
IMAP environments like other popular 
mail clients. Pine's goal is to provide a 
basic "meat and potatoes" interface to 
electronic mail processing. Message 
composition is facilitated through the 
use of a basic editing tool called Pico. 

You can also choose your own text 
editor along with a number of other 
user preferences, such as spelling check
er, via local and global configuration 
files. Ocher mail processing features 
such as custom sorting message indexes, 
tagging messages for batch operation, 
tailoring message header displays and 
managing MIME attachments are avail
able for power mail users. An IMAP 
API library called the C-client is also 
available from the University of Wash
ington ftp archive site, which can be 
used to integrate IMAP support into 
existing mail user agents. 

Application Configuration 
Access Protocol 

Both Microsoft and Netscape have 
provided facilities for managing config
uration profiles in multiuser environ
ments. This assists in keeping general 
client preferences synchronized between 
users and machines. It doesn't address 
the problem of collocating ocher state
full information like address books, 
newsrc files and so on. A possible solu
tion is the Application Configuration 
Access Protocol (ACAP), which defines 
a means for clients to remotely access 
configuration data located on one or 

AIXtensions 
more remote servers. ACAP has its 
roots in the Internet Message Support 
Protocol (IMSP) and has replaced 
IMSP based on enhancements, which 
evolved out of the Internet Engineer
ing Task Force (IETF) draft process. 

From time to time, ACAP is con
fused with or is described as a compet
ing protocol with the Lightweight 
Directory Access Protocol (LDAP). 
ACAP is not intended to be a directory 
service, but rather co work with direc
tory services like LDAP to manage 
contact information in address books. 
There has been some discussion direct
ed at extending LDAP co provide simi
lar configuration functions, but not 
within the current specification. The 
vendor community has expressed inter
est in ACAP. Many participated in the 
ACAP working group meetings. Vendor 
representatives at the March 1997 
ACAP meeting held in Pittsburgh, PA, 
included Sun, IBM, Microsoft, Qual
comm Inc., Esys Corp. and Cyrusoft 
International Inc. Although the ACAP 
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specification is still in its inception, a 
fair amount of design development 
experience has been gained from the 
previous IMSP implementations like 
the one done in Project Cyrus at 
Carnegie Mellon University. For more 
information on ACAP, see Table 1. 

Protocols like IMAP have made 
significant headway in providing a 
means for managing mail in a distrib
uted environment. Much more work 
still needs co be done to provide simi
lar capabilities for sharing access to 
bookmarks , certificate caches, digital 
wallets and other browser state data. 
My crystal ball predicts that these 
features will be forthcoming as Com
municator and IE4 make their way 
onto the desktop. I recommend that 
you cake a look at IMAP even if you 
already have an existing POP infra
structure. IMAP may not be for every
one, but it does offer solutions for 
collocating folders for mobile users 
and in addressing scalability issues 
for large user communities. ~ 
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Work 
by Jeffreys Copeland and Haemer 

Your Resume, 
Part 1 

W e had intended this month to 

discuss the joint Internet Engin
eering Task Force/Printer Work

ing Group (IETF/PWG) project to develop 
the Internet Printing Protocol (IPP). While 
the IETF only recognizes the contributions 
of individuals, the protocol is being watched 
with interest by staff from companies like 
Hewlett-Packard Co., IBM Corp., Lexmark 
International Inc., Microsoft Corp. and QMS 
Inc., so we have every reason to believe that it 
will be well received. (If you're interested in 
IPP, look at http: //www. pwg. org / ipp.) 

However, earlier in the month some col
leagues came to us and said: "Quick! What 
do you have for formatting resumes!?!" 

"Ha!," we said (since all conversations 
between engineers are punctuated by excla
mation points). "Have we got a macro 
package for you!" And now, we'll share it 
with you, too. 

Before we start, we need to address the 
important question: "How many accents are 
there in resume, anyway?" It depends. We've 
usually seen it with one, but our friend Dick 
Dunn claims that either two (as in resume) or 
none (as in resume) is proper, even though 
our edition of Websters also allows one, like 
one of us has used for years. So, with a tip of 
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the hat to Dick, we'll use two. As always, 
you're welcome to change the software. 

Also, before we start, we'll remind you to 
proofread your resume carefully. Vital docu
ments are sometimes so vital that they devel
op their own typographic errors when you're 
not looking. Also, get outside referees: We 
review each other's resumes, and every so 
often we get someone else to do it. If you've 
got a friend you trust in the human resources 
department of a company like the one you're 
targeting your resume for, ask them. Ask 
managers you've worked for in the past with 
whom you're still on good terms. You're often 
too close to the contents of your own resume 
to review it critically. 

As always, we'll be formatting our docu
ments in troff, rather than one of chose 
newfangled what-you-see-is-what-you-get 
word processor things-we may be comput
er-literate, but we're Luddites at heart. 

We'll warn you ahead of time that we're 
going to assume some troff knowledge, 
but here we go .... 

Design Issues 
We'll begin by chinking through what we 

need to put on the resume. In general, we 
want to mark up the resume structurally-that 



The new software that 
cuts backup time in half. 

If you have a high-speed UNIX workstation or server, you 
know the value of high performance. You're also probably using 
the DUMP backup command included in your UNIX operating 
system. Unfortunately, DUMP is slow-especially with today's 
high-performance tape drives. For maximum backup perfor
mance, NightShift UNIX'" from TTi is the answer. This powerful 
software is: 

• Up to twice as fast as DUMP 
• 100% compatible with existing DUMP backup scripts 
• Able to read and write to existing tapes created with DUMP 
• Much less expensive than other 3rd party backup programs 
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reads and tape writes at twice the speed of DUMP. Unlike other 
third party backup programs that use proprietary scripts and 
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Work 

is, in terms of the items in the resume (here's the job title, here 
are the dates I worked there)-instead of using typographic 
markup (this word is in italic, this one has a larger point size). 
This will allow us co change the format of our resume later by 
just changing the macros. 

On the other hand, we certainly need to identify some 
things as being in italics, and some in bold, so let's do those 
macros first, as they're pretty simple. 

.de i 
\f2\\$1\fP 

.deb 
\f3\\$1\fP 

.de c 
\f6\\$1\fP\\$2 

.fp 6 C 

We'll assume that we've got an italic font mounted on position 
2, and a bold on position 3. As a matter of good troff form, 
we try to refer co the fonts by their position rather than their 
names. This means that we can change the fonts without 
changing every reference co them. We've also included a macro 
for computer type in Courier. This allows us co include things 
like http://www. alumni. cal tech. edu/~copeland/ 
work. html . Notice that we mount the Courier font immedi
ately after we define the c macro, so the rwo are physically 
together in the macro package. 

Next, we'll need to specify the markup for paragraphs. We 
want co be able co use three kinds of paragraphs: normal block, 
indented and hanging paragraphs. Our normal resume style is 
to use block paragraphs at the beginning of a job description, 
indented paragraphs within job descriptions and hanging para
graphs for publications. 

.de PP 

.br 

.de IP\" indented paragraph 

.ti +2m 

.de HP\" hanging paragraph 

.ti -2m 

Notice that we're using . ti directives, but we don't say what 
we're doing the temporary indent from. We'll deal with that 
in the setup. 

Another thing we might need is nested bullet lists. In our 
resume, we use them for the executive summary page. (Why 
include an executive summary? Because it allows us to put all 
the relevant buzzwords on a single page to make life easy for the 
clerk in the human resources department.) If we were using the 
-mm macro package, we'd use . DL dash lists nested within . BL 
bullet lists. 

.de BU\" bullet list item for summary 

.sp .66v 

. ti -2m 
\(bu\0\c 

.de DA\" dashed list item for summary 

.sp .25v 

. ti -lm 
\(em\0\c 

.de SB\" item line for summary 

. ti +2m 

Again, we're assuming some global page indent in the setup 
for the lists, but we'll address that later. 

Mr. Manager and Dr. Technical 
Next, we need to handle a special case, co prevent special 

cases: support for rwo versions of our resume, one with a tech
nical focus, and one for a management position. 

.de TE\" technical resume content line 

.if \\nB [ [\f2tech:\fl 

.if \w@\\$1@ \{\ 

. ie \\nB \\$1]] 

. el .if \\nT \\$1 

. \} 

.if ! \w@\\$1@ .if !\\nT .if ! \\nB .ig VE 

.de MG\" management resume content line 

.if \\nB [ [\f2mgt:\fl 

.if \w@\\$1@ .if ! \\nT \{\ 

. ie \ \nB \ \ $1 l l 

. el \\$1 

. \} 

.if !\w@\\$1@ .if \\nT .if ! \\nB .ig VE 

.de VE\" version end 

.ie \w@\\$1@ \\$1\fl 

.el .if \\nB ]]\fl 

.if \nB .nr D 1 

.if \nB .nr T 0 

This assumes that when we want co work on the technical ver
sion, we invoke troff with a line like troff -rTl resume. 
We've set this up to allow us co work on a "both" version for 
editing purposes with something like troff -rBl resume. 
Setting B implies that T is unset, and D (for draft) is set. By 
turning offT, we make the processing for the "both" version a 
little easier. Also, we may want co do some special processing if 
we're printing a draft, which the "both" version definitely is. 

Ir's important to note that we've set this up like the -mm 
italic and bold macros. We can invoke the macro with 

.TE "a technical thing I did" 
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Work 
or use TE/VE and MG/VE pairs to bracket targeted text, like 

.TE 

a long technical 
thing that I did 
. VE 

We're doing the latter by making careful use of the troff ig 
directive, buried beneath a chain of ifs. (You can easily modi
fy chis crick for separate waiter and cook resumes, or developer 
and tester resumes, if you wane.) 

Because we're doing chis in a bottom-up fashion, next we'll 
chink about the way we'd format each new job. Lee's assume 
we call the macro with a line like chis 

. NJ 11 / 94#present "Sr MTS " "QMS" "Boulder, CO" 

That is, we wane the daces of the job, the title, the company 
and location as arguments. Why would we use a pound sign 
instead of a dash in the dates? Depending on how we arrange 
the output of the macro, we wane to avoid breaking the dace 
across lines if we can help it, because troff will break at a 
hyphen if it can . We can use the tr directive to change the 
pound sign into a dash after the hyphenation and fill is com
pleted. So 

.de NJ \" new job 

. \ " takes dates, job title, company, location 

.in 0 

.sp . 66v 

.tr #-

. if \w@\\$2@ \\$2 . 

.ie \w@\\$4@ \\$3 , \\$4 (\\$1): 

.el \\$3 ( \ \$1) : 

. in 

.tr 

Notice chat we've taken special care about the punctuation in 
cases where we may be missing one or more arguments. This 
allows our resumes co have jobs like 

.NJ 5/75#6/79 "Teaching Assistant" "Caltech" "" 

Also, as with our paragraph and list macros, we're assuming 
a base page indent, and we sec our job line firmly against the 
left margin. Of course, we can always change the formatting 
of the job lead-in without changing the structure of all the NJ 
macros we used in our resume text. 

New Pages, Last Pages 
Now we need to look at our lease favorite troff thing: 

the macro to handle the top of the page. It's generally a messy 
process because the macro is invoked by the bottom of page 
crap, and we need to do some swapping of environments to 
prevent the line chat caused the page spill from being inad
vertently printed. 

.de BP\" top of page macro 
'ev 1 

'br 
'bp 

'sp I . Si 
'ps 10 

'if \\n%>2 \{\ 
'tl l\f3R@\o@e\ '@sum\o@e\'@/\\*(Jf\fP (continued)!\ 
l\f6\\*(J@\fPI 
' if ! \\nA 'tl l\\*(Al, \\*(A2ll\\*(A31 
' \} 

'if \\nD 'tl 'draft: \\*(PD' '' 
'ps 
•sp lli 
'ev 

What are all chose hieroglyphs in the t 1 lines in the page 
header? We'll define some strings for our names and addresses, 
Jf contains Jeff's full name, J@ will have Jeff's email address, 
and then Al, A2 and A3 for his street address, ciry and phone 
number, respectively. That data will appear throughout the 
resume, and so defining chem as strings means chat when we 
move it's not so much of a hassle. 

In any event, our top of page processing does the following: 
On each page after the second (the first page will be the execu-
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Work 
rive summary, the second is the beginning of our resume 
proper, and we don't want a page header on it, just our name, 
centered) we put our name on the left side, our email address 
on the right (in Courier). On the next line, we put our add
ress and phone number, but we can suppress this by setting 
the A number register on the command line. 

Let's digress for a moment about form. It's good practice 
to put your address on each page of your resume. Pages can 
get separated, and we want to make life easy for the clerks 
who are processing it. However, if you send your resume to 
an agency, they'll want to strip your address because they 
want inquiries to go through them, and you've just saved 
the clerk in their filing department the trouble. 

If we've set the D number register, we're printing a draft, 
and we put the date string PD at the top of the page, too. 
We're setting the who le page header in 10 point and then 
reverting to the original point size. (Do we need to revert? 
We may not, but we can never remember whether the point 
size is in the environment or not, so we make the switch to 
the original point size explicit.) 

Let's use chis macro immediately, so that we have the macro 
and the crap physically together in the source: 

.if t .wh -li BP 

. if n .rm BP 

. if n .pl 1 

Notice that we're really only using this for troff. In nroff, 
we set the page length to one line so that we never get a real 
page break. Why? Because the nroff version of our resume 
is going to be used mostly for email, and page breaks in 
email are annoying. (Actually, we'll also use nroff to gener
ate the HTML version, but let's come back to that.) 

We also want an "end" macro. This will allow us to print 
a footer at the bottom of the last page, with the date or other 
tag information. 

. de EM 

.ch BP\" remove the end page trap 

.sp l\\n(.pu-.Si 

. tl ' ' ' \ \ * (PD' 

.em EM 

We should also define the date string we print on the draft 
version and in the footer. Notice we append a t or m so we can 
cell whether we've printed the technical or management version. 

. \ " printed date 

.ds PD \n(mo/\n(dy/\n(yr 

.ie \nT .as PD t 

.el .as PD m 
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Another structural macro we need is a section header, for 
things like "Education" and "Publications." 

.de SC\" begin section 

.in 0 

.sp lv 

.i "\\$1" 

. in +4m 

.br 

.ns 

We've used our previously defined italic macro here. The 
only odd thing co note is the ns directive, which prevents 
explicit spacing until we've printed a line of text. This means 
chat che space we generate in the NJ macro gees ignored 
immediately after 

.SC Experience 

The lase thing we need co supply is a macro co produce a 
fancy block at the cop of the first, executive summary page. 

.de PH\" 1st page title block 

. ce 5 

\ f3 \ * ( JF \ f 1 

\*(Al 

\ * (A2 

. sp .2v 

\ * (A3 

.ps -1 

.c \\*(J@ "" mailto:\\*(J@ 

.ps 

Notice: name in bold, address strung out below in roman, 
followed by phone and email, with each line centered. 

Out of Space, Out of Time 
We're not quite done with che base-level resume macros, 

but we're out of space for chis month's column. Next time, 
we'll finish up the lase liccle bit of che macros-moscly page 
setup and some sering definitions-and proceed co discuss 
how co produce an HTML resume. 

One quick note, however, Nachum Dershowicz and 
Edward M. Reingold's book on calendar processing, Calen
drical Calculations (Cambridge, ISBN 0-521-56474-3), is 
finally in print. We've been touting their calendar work, first 
from Software-Practice and Experience, and now in chis book, 
in our column for some time. We just goc our copy of che 
book today . 

Until next time, happy trails. ~ 

Circle No. 50 
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WordPerfect 7 .0 1st user 495 425 
Netscape Communications Server 995 925 
FrameMaker 1-user (floating license) 2500 2225 
lnformix-4GL Development 5-user 4500 3870 
lnformix-SE Development 5-user 2500 2125 
Tenn Communications Software 695 595 
LP Plus Print Manager/Spooler 4-printer 695 575 
SoftWindows MS-Windows Emulator 549 475 
Spatch alphanumeric paging 4-user 350 310 
DoubleVision Remote Support S/W 695 575 
Uniplex II+ (20-user) 5500 4395 
Disk_Pak Disk Optimizer/Defragger 1495 1230 
Cheyenne Arcserve/Open Backup S/W 1995 1575 
Legato Networker Backup S/W 2500 2195 
Digiboard 16 port 1/0 card/concentrator 2395 1995 
WangDAT 8GB 4mm DAT Tape Ext. 1495 1095 
Exabyte 14GB 8mm Tape Backup ext. 3275 2395 
DDS Ethernet Card 16bit MC (10Mbps) 595 495 
PC Enterprise WIN 95 NFS, emulation 645 545 
FTP OnNet TCP/IP & NFS DOS/WIN 450 350 
Hummingbird PC X-Server Win, NT. '95 545 425 

FAX from UNIX! 
Put VSl*FAX, the PREMIER UNIX 
fax solution on your UNIX server. 

Then send/receive faxes from 
your terminal or Windows PC's! 

VSl"FAX 2.1 Fax Software 1995 1795 
(Postscript, PCL, GUI, CUI Support) 

VSl"FAX Windows Client 5-user 495 425 
Multitech 19.2 FAX/DATA Modem 269 145 

•5Wh l tney Road . Sul le B8 . Mahwa h . NJ07430 

100's of other UNIX products available/ 

Free 1-800-445-9292 
Shipping! http://wrNw/osexpress.com 

Ask for our free prod11ct list/ 

Fast 
Delivery! 

Fax: 201-847-8899 MCNISA/AMEX, 
E-mail : wiz osexpress .com C.O.D. & Net Terms 
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RS/6000 
NEW • REFURBISHED 
BUY • SELL • LEASE 
SYSTEMS • PARTS 

PERIPHERALS 

aaC II 
Worldwide Trade Corporation 

5253 Edina Industrial Blvd. 

94 

Edina, MN 55439 
Call (612) 831-8094 
Fax (612) 831-7018 
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IN THE WORKS 
NOVEMBER 

Solaris and PC Coexistence 
• Managing the LAN (NetWare and AppleShare) 

• Using UNIX to Admin ister PC LANs 

• Mixing Solaris and NT 

BONUS DISTRIBUTION 
Fed UNIX 97 - Washington, DC 

DECEMBER 
Display Options 

• Large-Screen Monitors • New Technolog ies 
• Alternatives for Sun Users 

SURVEY: Monitors 

BONUS DISTRIBUTION 
Internet World - New York , NY 

WebServer Magazine Online 
For Technical Managers of World Wide Web Sites 

http://webserver.cpg.com 
NO PASSWORD REQUIRED 
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NEW PRODUCTS 
The product descriptions are compiled from data supplied by the vendors. 

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

System to Secure 
Java Applets 

For organizations concerned with Java 
security, either malicious applets or sim
ply buggy ones, D igitivity has introduced 
the Applet Management Sys tem. T he 
first p roduct to be released under the 
Applet Management System banner, The 
Cage, addresses both management and 
security concerns, the company says. 

T he Cage works by running applets 
outside the corporate fi rewall on a secure 
W indows NT or Solaris server-this is in 
contrast to browsers, which run applets 
on the user's machine. The user interacts 
with a proxy applet , connected to the 
applet actually running on T h e Cage 
server, via D igitivity's BrowserBridge, 
which incorporates an X W indow Sys
tem-like remote windowing technology. 

In addition to the T he Cage, users 
should also look ou t for The Policy 
Cage, fo r implementing secure manage
m en t po li cies; and The Enterprise 

Cage, providing support for transaction 
processing and messaging systems. Both 
prod ucts are scheduled for release by 
the end of the year. 

The Cage costs $7,500 for 25 concur
rent users. Supported platforms include 
Solaris and Windows NT. 

Digitivity Inc. 
4410 El Camino Real , Ste. 107 
Los Altos, CA 94022 
http://www.digitivity.com 
Circle 101 

Link Object Database 
Products 

Iona Technologies has introduced 
the Orbix Database Adapter Framework 
(ODAF), a software toolkit designed 
for independent software vendors 
(ISVs). ODAF is said to enable the 
creat ion of adapters that link object 
da tabase products to Orbix, Iona's 
object request broker. 

According to Iona, CORBA appli
cations require some objects that they 

create to live longer than the application 
itself and thus become "persistent 
objects ." ODAF creates adapters that 
allow these "persistent objects" to be 
stored in a database. ODAF is a frame
work comprising a set of specialized 
classes that allows database vendors and 
users to create Orbix+Database adapters. 

ODAF 1.0 is available on Solaris and 
Windows NT. Developer kits are free, 
and server runtime licenses are config
uration-dependent. 

Iona Technologies Inc. 
60 Aberdeen Ave. 
Cambridge, MA 02139 
http://www.iona.com 
Circle 102 

Ultra-Compatible 
Embedded Computing 

Themis Computer has put the power 
of the U ltraSPARC processor on a 
VMEbus single-board computer. Called 
USP-1 VME64 Engine, the unit ships 
with either a 167-MHz or 200-MHz 

Ultra SCSI Solid-State Disk Out 

I mperial Technology has announced MegaRam-4000, 
which it claims is the first Ultra SCSI solid-state disk for 
the Sun marketplace. With it, users can benefit from 

improved reliability, data retention and performance. 
MegaRam-4000 features an internal 100-MB/s band

width to service up to six independent Ultra SCSI ports, 
each of which are capable of transferring data at 40 MB/s. 

-1!1:ti 

The Ultra SCSI ports can be connected to multiple hosts 
or to different ports on the same host. In addition , 
MegaRam-4000 can be configured with up to 4 GB of stor
age space. 

Solid-state technology is designed to improve system 
performance. As such, MegaRam-4000 features an access 
time of 0.035 msec, about 300 times faster than conven
tional disks, according to the company. 

MegaRam-4000 is compatible with earlier SCSI inter
face protocols. The company says users not yet running 
Ultra SCSI can still benefit from the disk's performance. 
For added reliability, MegaRam features redundant AC 
inputs, power supplies, batteries and a proprietary multi
byte error correction capability to protect data integrity. 
Patrol diagnostics continuously run in the background, 
monitoring batteries, power supplies and so on. An inter
nal uninterruptible power supply is included to prevent 
data from being lost in the event of a power outage. 

MegaRam-4000 is available in 19-inch rack-mount con-
figurations and is priced from $25,000. 

Imperial Technology Inc. 
2305 Utah Ave. 
El Segundo, CA 90245 
http://www.imperialtech.com 
Circle 100 
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UlrraSPARC 1 CPU and is aimed ar rhe 
relecomm unicarions, federa l sys tems, 
medical imaging and tradi tional VME 
embedded processing markers. 

In addition co rhe UlrraSPARC chip, 
the US P-1 uses Sun Microsystems' 
Supp ort C hip Se r, which provides 
UlrraSPARC bus control between the 
UPA interconnect, SBus and ocher bus 
connectors. Ir also has Ultra 1 I/O pores 

New Products 
and rwo SBus expansion sloes and ships 
with a pore for Solaris 2.5.1. 

The USP-1 's Ultra architecture rakes 
the form of a rwo-board 6U VME mod
ule-the processor board and rhe I/O 
board-and a third VMEbus sloe may be 
used co accommodate one of two 
optional SBus controllers, T hemis says. 

O cher features include crossbar mem
ory architecture supplying 600-MB/s sus-

You create million dollar 
proiects, yet depend 

on a ten dollar mouse. 

96 

Go figure. 

That simple little mouse on your desktop could be costing you time and productivity. 
And that means money. So visit our website and learn more about 

MOUSE-TRAK trackball mice. You'll find them a welcome addition to any computer system. 

Visit today and register to win a notebook computer. 
www.mousetrak.com 

PERSONAL PROFESSIONAL INDUSTRIAL EVOLUTION 
MOUSE·TRAK MOUSE-TRAK MOUSE·TRAK MOUSE·TRAK 

~ {i) (fr 
$99.00 $149.00 $295.00 $199.00 

ITAC Systems, In<. 972 494-3073 Fax 972 494-4159 800-533-4822 ._!'Ww.mousetrak.com 

© Copyright 1997 ITAC Systems, Inc. 3113 Benton Street Garland, Texas 75042 
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rained bandwidth; the Visual Instruction 
Ser (VIS); up co 1 GB of RAM and 1 MB 
of FLASH memory; dual Ethernet, dual 
Fast SCSI-2 ports, and rwo RS-232 or 
RS-423 pores; and a high-performance 
VME64 interface. 

Pricing for rhe USP-1 VME64 
Engine scares at $18,660. 

Themis Computer 
3185 Laurelview Court 
Fremont, CA 94538 
http://www.themis.com 
Circle 103 

Powerlink Extends SCSI 
up to 10km 

T he PowerLink SCSI bus extender 
from Apcon reportedly adds connection 
distance co a SCSI bus, as well as ocher 
connection and interface options. Power
Link's three extension interfaces support 
low-cost coaxial cable over 30m, high
performance coax over 200m, multimode 
fiber-optic interface over 550m and 
single-mode fiber-optic interface over 
10km (optional). It also supporrs the 
maximum Ultra SCSI data transmission 
rare of 40 MB/s, Apcon says 

The unit's fiber-optic interface incor
porates Apcon's SC optical connectors, 
which convert SCSI data into a 1.06-Gb/s 
Fibre Channel serial data stream, trans
mitted on the fiber-optic interface co a 
remote PowerLink for conversion co the 
appropriate SCSI signals. 

Fiber-optic open loop protection is 
also provided to electronically discon
nect from the SCSI bus in the event of a 
power failure. In order co support a wide 



range of peripherals, PowerLink ships 
with both narrow and wide SCSI con
nectors and is available in single-ended 
or differential SCSI versions. A graphical 
user interface lets users remotely operate 
and control the selection of extension 
interfaces, monitor activity and initiate 
diagnostics, Apcon says. 

The PowerLink external unit, Model 
ACI-2030, is priced at $4,000 for the 
single-ended SCSI version, and $4,500 
for the differential version. 

Apcon Inc. 
17938 S.W. Boones Ferry Road 
Portland, OR 97224 
http://www.apcon.com 
Circle 104 

RDI Offers Ruggedized 
Workstation 

RDI Computer has come out with a 
ruggedized version of its PowerLite 
Turbo 170 portable SPARC-based work
station . Powered by the 170-MHz 
TurboSPARC processor, this workstation 
incorporates a 12.1-inch high-resolution 
display, TGX graphics acceleration, up ro 
9 .1 GB of removable hard disk storage, 
removable keyboard, floppy disk drive, 
PCMCIA, CD-ROM (optional) and 
4mm DAT or 8mm STD, and extensive 
expansion capability in a self-contained 
transportable system, RDI says. 

Designed ro support deployed C
3
I 

applications and special operations 
forces (SOF) missions in the field as well 
as mobile, shipboard and airborne envi
ronments , the new PowerLite includes 
an advanced air cooling system and 
custom aluminum alloy case. Its com
ponents have been toughened and are 
sealed to survive the shock, vibration, 

New Products 
dust, humidity and temperature 
variations of tactical environments. 

RDI says the PowerLite Turbo 170 
provides processing power similar to that 
of the SPARCstation 20. It is rated at 
3.08 SPECint95 and 2.74 SPECfp95. 
The processor is built with a nine-stage 
pipeline, 16 KB of instruction cache, 
16 KB of data cache and support for up 
to 512 KB of secondary cache. Standard 
interfaces include Ethernet, SCSI, two 
serial ports, one parallel port and audio 
connections. 

The system is available with Solaris 
2.5.1 or Solaris 1.1.2 (optional), unmodi
fied to ensure complete binary compati
bility. It also supports multiple network 
protocols and includes RDI's mobile 
computing software environment, Virtual 
Workgroup Architecture. The ruggedized 
PowerLite Turbo 170 comes with a one
year warranty plus telephone, email and 
fax hot line support. 

Contact RDI for pricing information. 
RDI Computer Corp. 
2300 Faraday Ave. 
Carlsbad, CA 92008 
http://www.rdi.com 
Circle 105 

CORBA-Compliant JDBC 
A multitier Java Database Connectivity 

QDBC) driver introduced by I-Kinetics is 
said to enable database connectivity in 
otherwise incompatible environments. 
Written in 100% Pure Java, the OPEN
jdbc driver can give database access to 
any client that supports a Java Virtual 
Machine QVM). But, because it relies on 
IIOP (Internet Inter-Orb Protocol) as its 
messaging protocol, OPENjdbc allows 
users to connect to I-Kinetic's DataBroker 
5.0, a pure Common Object Request 
Broker Architecture (CORBA) server, for 
database access. 

OPENjdbc provides support for 
current and future CORBA services, 
I-Kinetics says, including events, security, 
transactions and naming. Native drivers 
for Oracle Corp. and Sybase Inc. data
bases ensure high performance, while an 
Open Database Connectivity (ODBC) 
driver supplies access to any OD BC-com
pliant database. In addition, OPENjdbc 
offers support for data streaming, multi
threading, multiple languages and Iona 
Technologies' CORBA 2.0 Orbix run-
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time and IIOP firewall proxy. : 
Apart from providing an interface 

ro CORBA services and applications, 
I-Kinetics says the OPENjdbc Interface 
Definition Language (IDL) supports any 
language for which an IDL compiler is 
available, including C, C++, SmallTalk 
and ADA. This feature, the company 
says, is useful for extending JDBC capa
bilities into existing enterprise applica
tions that weren't written in Java. 

The OPENjdbc client is available 
for all Java-enabled platforms. D ata
Broker 5.0 runs on Solaris, HP-UX and 
Windows NT. Pricing for OPENjdbc is 
$1,995 per server license. Free evalua
tion copies are available from the com
pany's Web site. 

I-Kinetics Inc. 
17 New England Executive Park 
Burlington, MA 01803 
http://www.ikinetics.com 
Circle 106 

High-End, High-Capacity 
Drives Out 

Quantum extends its presence in the 
high-end drive market with the intro
duction of two high-capacity drives, the 
Atlas III and the Viking II. 

Both models offer the Ultra2 Low 
Voltage Differential (LVD) SCSI inter
face, an advancement in parallel SCSI 
technology, Quantum says. Ultra2 LVD 
reportedly improves signal integrity, 
thereby doubling the number of devices 
that can be connected to the same bus, 
while supporting cable distances of up 
to 12m. For customers transitioning 
to Ultra2 LVD, the new drives are 
designed to support both Ultra SCSI 
and Ultra2 LVD SCSI in one product 
configuration. 

The Atlas III series, which includes 
4.55-, 9 . 1- and 18.2-GB formatted 
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capacities, is designed for high-end enter
prise computing applications ranging 
from online transaction processing 
(OLTP) to data warehousing. The low
power Viking II series, which includes 
4.55- and 9.1-GB formatted capacities, is 
designed to meet the needs of PC servers 
and workstations, and is ideal for CAD/ 
CAM applications and Inter/intranet 
service, the company says. Both drives are 
Y/2-inch fo rmat. 

The Viking II drives are priced at 
$595 for 4.5-GB, and at $895 for 9.1-
GB configurations. The Adas III drives 
are priced at $745 for 4.5-GB, $1,095 
for 9.1-GB and $1,995 for 18.2-GB 
configurations. 

Quantum Corp. 
500 McCarthy Blvd. 
Milpitas, CA 95035 
http://www.quantum.com 
Circle 107 

Data Mirroring Software 
Speeds Disaster Recovery 

The Qualix Group has anno unced 
Qualix DataStar, network mirroring 
software that can reportedly reduce over
all data loss, shorten the time it takes to 
recover from a disaster, and perform off
site backups. 

Qualix DataStar is based on an asyn
chronous replication architecture and 
captures 1/0 changes in real time as they 
occur on the monitored server. These 
changes are then sent in sequence to 
servers in another location, whether in 
the same building or across the country, 
the company says. 

Qualix assures customers that Data
Star imposes very little overhead and 
should not significantly affect application 
response time or system performance. In 
the event of a server failure, DataStar will 
automatically resume mirroring data 
once the server is back online. 
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Also, administrators are able to config

ure the replication speed of the system by 
time of day. This allows them to maxi
mize network bandwidth during peak 
usage times and to conserve network 
resources, Qualix says. Administrators can 

also trigger DataStar to perform an 
action, send a message or execute a shell 
script, for example, once it has deter
mined certain conditions. DataStar can 
be administered either with a command
line interface, or via a graphical user 
interface that displays statistical informa
tion, the company says. 

Qualix DataStar can mirror berween 
a source system and a target system, run
ning either Solaris, AIX or HP-UX. It 
supports any database, disk, volume 
manager or file system found on these 
platforms. DataStar does rely on TCP/IP 
and, as such, can operate using Ethernet, 
token-ring or ATM connections. Pricing 
starts at $19,950 per pair of servers. 

Oualix Group Inc. 
1900 S. Norfolk St., Ste. 224 
San Mateo, CA 94403 
http://www.qualix.com 
Circle 108 

SCSI-Based Data 
Interchange Unit Out 

Systems administrators in a quandary 
over data library interchanges berween 
vendors and formats might consider 
DataThink's DataXchange Unit (DXU). 
The SCSI-based unit lets users inter
change and access data between any 
manufacturer's automated tape library 
and any form of drive, including QIC, 
4mm DAT, 8mm, Optical , DLT and 
CD-ROM, the company says 

Two models are available: DXU-3 
FlatStor and DXU-9 TowerStor. The 
DXU-3 supports three srorage devices 
using SCSI-2 single 8-bit narrow con
nectivity, and has a mean time berween 
failures (MTBF) of 300,000 hours. 

The DXU-9 supports up to nine 
storage devices using SCSI-2 single or 
dual 16-bit wide connectivity, and has a 
MTBF of 250,000 hours. Both units 
can accommodate several combinations 
of devices, increasing users' accessibility 
to data and data migration, DataThink 
says. Drives can be removed while the 
DXUs are powered on (hot-swapping) 
for continuous data availability. 
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DXU pricing starts at $1,335. Option
al storage devices are available from 
Data Think, starting at $1,275 each. 

DataThink Inc. 
5777 Central Ave. 
Boulder, CO 80301 
http://www.DataThink.com 
Circle 109 

COMPstations with 
UltraSPARC Power 

Tatung has introduced three work
stations: rwo using 300 MHz of Ultra
SP ARC II processing power, and a 
300-MHz single processor workstation, 
the COMPstation U300E+, offered as 
an alternative for users who want the 
processing power but do not require the 
symmetric multiprocessor (SMP) capa
bilities of the UltraSPARC II. 

The UltraSPARC II-based systems 
are the COMPstation U2300, with rwo 
300-MHz processors, and the COMP
station U1300 , with one 300-MHz 
processor. Tatung says both systems offer 
up to 2 GB of memory and feature SMP 
capabilities. Also, the company says, the 
U2300 delivers performance of 12.3 
SPECint95 and 20.2 SPECfp95 , and 
219 SPECint-rate95 and 254 .0 
SPECfd_rate95. The single-processor 
U1300 offers performance of 12.1 
SPECint95 and 15.5 SPECfp95 , and 
110 .0 SPECint ra te95 and 142 .0 
SPECfp_rate95 . 

Standard configurations for the 
U2300 and U1300 include 128 MB of 
RAM, a 4-GB hard drive, Solaris (2.5.1 
or higher) preinstalled, 2 GB of external 
cache, a choice of MGX or Turbo GX 
graphics and a 20-inch color monitor. 
Other features include 128-bit UPA slot; 
64-bit slot for Creator graphics cards; 
four SBus slots; two serial ports ; one 
parallel port; 1 00BaseT Ethernet; 
Fast/Wide SCSl-2; 12-speed CD-ROM; 
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and CD-quality, 16-bit audio capabilities. 
The U300E+, while featuring the 

300-MHz UltraSPARC processor and 
four SBus slots, cannot be upgraded 
beyond one processor. Standard features 
include Fast/Wide SCSI-2, l00BaseT 
Ethernet and a choice of MGX or Turbo 
GX graphics. The company says it offers 
1 GB of main memory and 2 MB of 
external cache standard. 

Pricing for the U2300 starts at 
$31,320, the U1300 starts at $22,020 
and the U300E+ starts at $18,850. 

Tatung Science & Technology Inc. 
1840 McCarthy Blvd. 
Milpitas, CA 95035 
http.//www.tsti.com 
Circle 110 

Off-Site Data Vaulting 
Open Microsystems has introduced 

SafeDistance, a software and service 
package chat allows IBM 's Adstar 
Distributed Storage Manager (ADSM) 
software to automatically store disaster
recovery backups to an off-site cape 
library. SafeDistance is positioned as 
an alternative to having an operator 
manually oversee the process of storing 
data to an off-site location, Open Micro
systems says. 

The remote cape library must be a 
supported SCSI device that is attached 
to an AIX-based server running the Safe
Distance software, the company says. 

Open Microsystems offers services 
that include assistance and training in 
planning, installation, configuration and 
performance tuning. SafeDistance soft
ware costs $10,000. 

Open Microsystems Inc. 
505 E. Huntland Drive, Ste. 450 
Au stin, TX 78752 
http://www.openmic.com 
Circle 111 

High-Speed Loading 
Software Unveiled 

Image MASSter 200P is a portable, 
high-speed software loading system 
from Intelligent Computer Solutions. 
The 200P reportedly offers systems 
integrators, value-added resellers , dis
tributors and corporate MIS a means to 
simultaneously and quickly load soft
ware onto two dissimilar drives. For 
exam ple, Image MASSter 200P will 

New Products 
concurrently load Microsoft Corp. Win
dows 95 or NT onto two hard drives in 
less than 60 seconds, the company says. 
The system requires 8 MB of RAM and 
can load software onto drives of differ
ing capacity. 

The system is roughly the size of a 
"standard briefcase" and weighs 10½ lbs. 
Image MASScer 200P connects directly 
to a desktop or notebook PC via an EPP
compatible parallel port. The system uses 
a Windows 95-based graphical user 
interface. In addition to Windows 95 and 
NT, Image MASSter will load DOS, Mac 
OS, OS/2 , SCO UNIX, NetWare, 
Solaris, AIX and HP-UX. 

The base price is $1,695. Toolkit 
options are available for $295 each. 
These include specialized software for 
duplicating specific operating systems 
and the ability to duplicate only certain 
parts of the data from the master drive 
to different size drives during the same 
software load. Other toolkit options 
include specialized diagnostics, advanced 
partitioning and custom options for cer
tain brands of notebook PCs. 

Intelligent Computer Solutions 
9850 Eton Ave. 
Chatsworth, CA 91311 
http://www. ics-iq. com 
Circle 112 

Gigabit Ethernet NIC Out 
Gigabit network product vendor 

Essential Communications has released 
a Gigabit Ethernet network interface 
card (NIC), which uses the company's 
JackRabbit chip set for the PCI bus and 
supplies driver support for Solaris, AIX, 
Digital UNIX, IRIX, NetBSD, Windows 
NT and VX Works operating systems. 

The single-sloe PCI board contains a 
32-bit RISC processor to handle Gigabic 
Ethernet's fast network traffic without 
placing a burden on the host CPU. The 
JackRabbit NIC has also been tuned at 
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the PCI level to maximize the full-duplex 
throughput of incoming and outgoing 
network data, the company says. 

The JackRabbit NIC coses $1,995 for 
UNIX platforms and $1 ,495 for Win
dows NT platforms. 

Essential Communications 
4374 Alexander Blvd. N.E., Ste. T 
Albuquerque, NM 87107 
http.//www.esscom.com 
Circle 113 

Ultra SCSI RAID Systems 
Pacific Micro Data has announced 

the Mast family of Ultra SCSI RAID 
storage systems, including the Work
group 800, Departmental 2400 and 
Enterprise 4800. 

The Workgroup 800 storage system 
holds up to eight standard 4- or 9-GB 
31/2-inch Ultra SCSI drives for a capaci
ty of 72 GB. The Departmental 2400 
and Enterprise 4800 models hold 24 
and 48 standard 4- or 9-G B 3 1 I z-inch 
Ultra SCSI drives, respectively. The 
2400 and 4800 are d riven by Pacific 
Micro's Mast Intelligent RAID Module 
Assembly containing single or dual 
active/active "failover" RAID controllers 
with nine channels (up to 512 MB of 
cache), multiple host connections and 
single or dual "failover" Web manage
ment controllers. 

Embedded controllers located within 
the systems enable systems administra
tors to remain in direct contact with 
their RAID storage resources via a direct 
Ethernet l0BaseT TCP/IP network con
nection. By embedding the management 
controllers into the subsystem, it elimi
nates the need for proprietary OS-specif
i c drivers , the company says. The 
embedded management controller 
proactively monitors temperature, fan 
RPM, drive error thresholds, power sup
ply tolerances, SCSI termination and 
SCSI bus statistics. 

A sui te of standard Internet proto
cols, including a Web HTTP server, 
SNMP agent, telnet server, SMTP email 
agent and TCP/IP stack, ensure integra
tion inro worldwide networking envi
ronments. A "phone home" notification 
system is said to alert administrators of 
failures before they occur via SMTP 
email and SNMP traps . In addition, a 
Trouble Ticketing feature automatically 
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sends an email message with a snapshot 
of the RAID system parameters to tech
nical support personnel. 

All products in the Mast family run 
on Solaris, AIX, IRIX, HP-UX, Win
dows NT, NetWare, Compaq Computer 
Corp. and Intel Corp. microprocessor
based platforms. All Mast family RAID 
solutions include a three-year on-site 
warranty and unlimited seven-day/ 
24-hour, roll-free technical support. 

Pricing is dependent on configuration. 
A Workgroup 800 18-GB RAID 5 solu
tion, for example, with three 9-GB drives, 
embedded Ultra SCSI RAID controller 
with 16 MB of cache, Web management 
controller and on-site service costs $9,995. 

Pacific Micro Data Inc. 
16751 Millikan Ave. 
Irvine, CA 92606 
http://www.pmdraid.com 
Circle 114 

Infrastructure Enables 
Ultra-Thin Clients 

Passport has introduced an applica
tion that is said to reduce IT computing 
costs by decreasing network traffic and, 
thus, enabling true network computing. 
With the product, Passport IntRprise, 
developers can run client/server Java 
applications across any Java-enabled 
platform. Network costs are defrayed by 
running all application logic on the 
server and using the company's Java 
Presentation Protocol (JPP) to commu
nicate with the client, Passport says. 
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Passport IntRprise reportedly allows 
for complete freedom with databases 
and middleware. The development envi
ronment functions independently of 
databases, operating systems, windowing 
systems and the network. As such, it 
can offer concurrent, direct access to a 
number of databases, including Oracle, 
Informix, Sybase, Microsoft Access and 
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SQL Server, and CA-Openingres. Its 
open architecrure is designed to inte
grate with any number of middleware 
frameworks, including asynchronous 
messaging, message-oriented middle
ware, remote procedure calls, transaction 
processing monitors and object request 
brokers, the company says. 

Passport IntRprise also supports pub
lish and subscribe capability within its 
applications. Using the Active Object 
Repository, modified objects are automat
ically pushed out to the client as applica
tions are updated. In addition, Passport 
IntRprise is designed to automatically 
restart an application should a problem 
arise. This level of high-availability trans
action processing can save organizations a 
lot of money, Passport says. 

The Passport IntRprise development 
environment is available for Windows 
3.1, NT and 95, Open/VMS and various 
UNIX platforms. Applications developed 
with it can be deployed on any Java
enabled platform. A single developer's 
license costs $8,995. 

Passport Corp. 
Mack Centre Ill 
140 E. Ridgewood Ave. 
Pa ramus, NJ 07652 
http://www. passportcorp.com 
Circle 115 

Web Server Statistics 
Shareware Out 

UWD has designed a Web statistics 
package for the Solaris and IRIX UNIX 
Web server community. Urchin, as it's 
called, can be used in any Solaris- or 
IRIX-based enterprise but was designed 
to be a value-added service for Web-host
ing companies to resell to their hosting 
clients, the company says. 

Instead of the traditional ASCII 
graphs and raw data delivered in an 
email format, Urchin creates easy-to-read 
weekly HTML reports with full color 
graphs and charts and an emailed synop
sis of activity. Also, it automatically cre
ates monthly color PostScript reports 
that can be sent to Web-hosting cus
tomers along with their monthly bill. 

Urchin includes monthly, daily and 
hourly reports as well as monthly trends, 
hosts and domain summaries. It also 
reports referrals-how people got to a par
ticular site, for example-pages accessed 
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and browsers and platforms used, the 
company says. 

Urchin is a shareware application and 
costs $49 per server. Both the Solaris and 
IRIX versions include email support and 
free updates. A free 30-day trial copy is 
available from the company's Web site. 

UWD Inc. 
2165 India St. 
San Diego, CA 92101 
http://www. uwd. com 
Circle 116 

PCI Bus Adapters Unveiled 
Confirming its commitment to the 

Sun marketplace, Performance Technol
ogies has rolled out two products 
designed for Sun Microsystems Inc.'s 
SPARCengine Ultra AX motherboard: 
the PCibus 10/100 Ethernet adapter and 
the Intelligent Synchronous Communi
cations adapter. 

The PCI560 Intelligent 10/100-Mb 
Ethernet adapter is designed for Ultra 
AX platforms running Solaris 2.5.x and 
Solaris x86 opera t ing systems . This 
adapter automatically senses whether a 
network is operating at 10 Mb/s or 
100 Mb/s and seamlessly configures the 
connections into the network while pro
viding maximum Ethernet throughput, 
Performance Technologies says. 

The Intelligent Synchronous Com
munications adapter, the PCI334, is a 
four-port Intelligent Wide Area Network 
adapter capable of sustaining a through
put of more than 2 MB/s, the company 
says. Performance Technologies' ComLink 
software works in conjunction with the 
PCI334 to provide a "plug-and-play'' link 
to all Sun communications protocols, 
including X.25, SNA 3270, PPP, Frame 
Relay and IP. Interfaces supported include 
RS-442/449 , V35 and RS-232. 

Performance Technologies Inc. 
315 Science Pkwy. 
Rochester, NY 14620 
http://www.pt.com 
Circle 117 

Frame Relay Encryptor for 
Sensitive Information 

Information Resource Engineering, a 
provider of encryption systems, has 
announced SafeNet/Frame, an advanced 
encryption product designed to protect 
the high-speed transmission of sensitive 



information across frame-relay networks. 
SafeNet/Frame offers either DES, a 

U.S. standard encryption algorithm, or 
GDS, a proprietary 128-bit algorithm 
used by the Swiss banking community. 
A public key process is used for key 
exchange between units throughout 
the network, the company says. Also, 
secret elements, such as encryption keys 
and setup parameters , are stored in an 
encrypted form in a tarnperproof security 
token that can be physically and elec
tronically locked. Each token stores 864 
master keys and can keep track of up to 
one million unique, derived session keys, 
the company says. 

New Products 
throughput speeds: Tl, 256 Kb/s and 
8 Mb/s. The Tl and 256-Kb/s versions 
cost $5,995 each, and the 8-Mb/s model 
is priced at $8,295. 

Information Resource 
Engineering Inc. 
8029 Corporate Drive 
Baltimore, MD 21236 
http://www.ire.com 
Circle 118 

A New Era of 
SPARC Portables 

SafeNet/Frame joins the company's 
suite of Internet security products, 
SafeNet/Enterprise. Some of the features 
offered as part of SafeNet/Enterprise 
include user identification, onetime pass
word generation, access control, data 
encryption and packet authentication. 

RDI Computer has announced a line 
of SPARC portables based on the Ultra 
SPARC chip. According to the company, 
the new UlrraBook is the first SPARC 
portable to feature performance compa
rable to contemporary desktop systems, 
with only a modest price premium for 
equivalent desktops-30% to 50% over 
Sun Microsystems Inc. 's midrange Ultra 
1 workstation, according RDI. 

the introduction of the powerful, compet
itively priced UltraBook, however, profes
sionals for whom portability would be 
beneficial though not essential can consid
er such a system. 

SafeNet/Frarne is a stand-alone prod
uct that plugs into a router and is avail
ab le in three models based on three 

Previously, RDI says, SPARC portables 
only appealed to a limited niche market 
that absolutely required portability. With 

The UlrraBook is based on either a 
single 167-MHz or 200-MHz Ultra 
SPARC 1 processor and features a 14.1- or 
12.1-inch, 1,024-by-768 active matrix 

Keep up with the latest in Sun 
technology with the best minds in the 
industry. Use reprints to promote, inform, 
and sell. 

Reprint Management Services™ 
provides you the opportu nity to obtain 
reprints of reviews, articles, and features in 
SunExpert Magazine. 

High-quality editorial reprints will 
help your company in many ways: 

■ Increased EXPOSURE for your 
product or service 

■ Credible, believable inform
ation that consumers TRUST 

■ Excellent SALES tool for trade 
shows, mailings and media kits 

■ Powerful EDUCATIONAL 
RESOURCE for consumers 
and employees 

Reprints are completely customized to 
your needs . Call today for additional 
information! 

CATHY HENSEL 
Reprint Operations Specialist 

REPRINT MANAGEMENT 
SERVICES™ 
147 West Airport Road , P.O. Box 5363 
Lancaster, PA 17606 
Phone: (717) 560-2001 
Fax: (717) 560-2063 

Save Money 
Avoid Obsolesence 

LEASE 
Don't let technology pass you by. 

Low Rental Rates, Flexible Lease 
Plans on SPARC™ and NT 

Rave Financial Services, Inc. 
MEMBER ~ Fax: (Bl OJ 939-7431 • E-Mail: rent@rave.com 

http://www.rave. net ELA 
.... ~ 1-800-500-7283 

SPARc® is a registered trademark of SPARC International, Inc. 
Products bearing SPARC trademarks are based upon an architecrure 

developed by Sun Microsystems, Inc. 
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LCD, up co 9 GB of storage, 32 co 
512 MB of RAM and Creator Graphics 
(optional). It weighs 7.4 pounds and fea
tures an optional expansion dock for 
additional disk drives, battery packs, an 
internal CD-ROM or floppy drive. 

Pricing for the UlcraBook starts at 
$11,995 per single unit. 

RDI Computer Corp. 
2300 Faraday Ave. 
Carlsbad, CA 92008 
http://www.rdi.com 
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Build Intranet Database 
Applications 

lnfoscape has unveiled Fresco 2.0, a 
family of products designed for develop
ers deploying Java-based, intranet busi
ness applications throughout an 
enterprise. This latest release of Fresco 
includes enhanced database transaction 
management, application publishing, 
iterative development and plug-and
play support for custom logic compo
nents, according co the company. 

Fresco Appl1cat1on Architecture 

The enhanced database transaction 
management gives developers control of 
multiple database transactions such as 
inserts, updates, rollbacks and commies. 
In addition, Fresco 2.0 provides support 
for complete database transactions 
through a visual Entity-Relationship 
(ER) modeling cool. 

Also available with Fresco 2.0 is the 
Fresco Software Developer's Kie (SOK), 
which allows for Java components to be 
plugged into application palettes in 
Fresco Designer for reuse. The compo
nent can be either a custom Java com
ponent developed in-house or from a 
third-parry vendor, the company says. 

Fresco applications can be published 
to Marimba lnc. 's Castanet channels , 
Web browsers , or the applications can 
run as stand-alone applications. Fresco 
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applications run on the latest versions of 
the Java Virtual Machine (shipped with 
JavaSoft's Java Developer's Kie 1.0.2, 
1.1.1 and 1.1.2) and on Netscape 
Communications Corp.'s Communicator, 
Microsoft Corp.'s Internet Explorer and 
Sun Microsystems' Hoc Java browsers. 

Fresco 2.0 is being offered in a Pilot 
Package priced at $4,950. le includes 
two developer seats, a server license for 
one co 50 users and a database adapter 
(Oracle, Sybase or ODBC). Fresco 
Developer costs $1,495 per seat. 

lnfoscape Inc. 
657 Mission St., Ste. 200 
San Francisco, CA 94105 
http://www. infoscape.com 
Circle 120 

HR Info on an Intranet 
A new software package from Conduit 

Software is aiming co use the corporate 
intranet co provide a two-way exchange of 
employees' human resources information. 
Called HRConnect, it is designed to 
improve producciviry and ease access to 
information without requiring the assis
tance of human resources department 
staff, Conduit says. HRConnecc, for 
example, is said to allow information 
such as marital status to be updated by 
the employee, and then have chose 
changes reflected in all required employee 
records and pertinent HR databases. 

HRConnect consists of eight mod
ules, covering benefits, payroll, person
nel, recruiting and staffing, life events, 
employee education, corporate commu
nications and administration. The bene
fits module allows an employee ro view, 
input and change information on all 
company benefit programs, such as 
401 K, employee stock purchases and 
medical plans, while the payroll feature 
allows employees to change information 
relating to tax deductions, direct 
deposit, vacation and sick days , the 
company says. 

The personnel module is said to pro
vide the ability to research and evaluate 
existing employees, create job postings, 
ease employee transfers and manage the 
new hire process. The recruiting and 
staffing module is designed to automate 
the recruiting process, and the life 
events module offers employees the abil
ity to update information relating co 
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retirement, death, birch or marriage. 
The ocher available modules-employ

ee education, corporate communication 
and administration-provide features for 
reviewing training packages, disseminat
ing corporate information and accessing 
company forms. HRConnect employs a 
securiry model based on Secure Sockets 
Layer (SSL) between the browser and 
the Web server. User rypes are used to 
determine access to information. 

Conduit Software is offering th e 
complete HRConnect package for 
$195,000. The software works in con
junction with an HTML development 
language or cool set, Windows NT and 
Solaris, HP-UX, AIX and IRIX servers, 
and PC and Macintosh client operating 
systems. 

Conduit Software 
5000 Peachtree Industrial Blvd . 
Ste. 150 
Norcross, GA 30071 
http://www.conduitsoft.com 
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Tool to Measure SAP R/3 
Performance 

The first product in a new category 
of software has been announced by 
Luminace Software. The category is 
application performance management. 
The product is Luminate for SAP R/3. 
The goal of the software, according to 
the company, is to enable MIS man
agers to manage their encerprisewide 
SAP R/3 installation from a top-down 
business perspective. 

Luminate says its cop-down approach 
differs from traditional management 
software-which caters to the needs of 
technicians by focusing on an individual 
device's performance-by instead caking a 
holistic approach. Luminate for SAP 
R/3 quantifies management-level infor
mation and attempts co convey the level 
of quality of service IT has achieved. 
Thus, Luminace attempts to record how 
an end user is perceiving performance; it 
measures such metrics as response time 
and overall number of transactions, 
rather than individual device statistics, 
the company says. 

Luminate for SAP R/3 delivers a host 
of reports, including summary reports 
for high-level MIS managers. These 
reports allow chem co analyze trends and 



patterns perceived in their SAP R/3 sys
tems. Detail reports, for example, present 
specific information, such as availability 
and response time, itemized · by time 
period, business unit, application and 
transaction code. Pricing for Luminate 
for SAP R/3 starts at $50,000. 

Luminate Software Corp. 
1775 Woodside Road 
Redwood City, CA 94061 
http://www.luminate.com 
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Online Shopping Catalog 
for UNIX Users 

Sun Data Direct (the direct sales 
group of Sun Data Inc.), with the help 
of Federal Express VirtualOrder, has 
launched an online catalog featuring 
thousands of items in the IBM Corp. 
RS/6000 and AS/400 and Sun Micro
systems Inc. workstation arena. Sun 
Data says its catalog offers products 
ranging from complete computer sys
tems to peripherals and parts, including 
refurbished systems and OEM products. 

New Products 
Customers can shop 24 hours a day, 

seven days a week. Rentals are also an 
option with terms offered from one week 
to five years. Other services include sys
tems integration, migration/rehosting, 
consulting, LAN/WAN design, imaging 
and data warehousing. 

The Web address for the catalog is 
http: // catalog.sundata.com. 

Sun Data Inc. 
One Sun Court 
Norcross, GA 30092 
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Aggregation Software 
Offers Gigabit Speed 

Adaptec has unveiled its Duralink 
Port Aggregation software. Using IEEE 
standards, the software reportedly 
aggregates the bandwidth of standard 
Fast Ethernet NIC ports into a single, 
virtual network port, providing multi
ple gigabi t per second data transfer 
rates. Adaptec says this allows its cus
tomers to experience the benefits of 
Gigabit Ethernet performance and seal-

RAID SUBSYSTEM FROM UNI SOLUTION, INC. 

Uni Solution has designed an exceptionally modular, flexible and ex
pandable RAID subsystem. You can change components by simply snap
ping in devices , fans and power supplie~ without ever having to power 
down the system . 

* Formatted capacity from 4 GB to 500 GB 
* 32-bit RISC CPU-based System Architecture 
* Up to 6500 IOPS and 36 MB/sec sustained throughput 
* Up to 512 MB of R/W cache for maximum performance 
* Hardware-based RAID levels 0, 1, O+ 1, 4 and 5 
* Hot Swap ("Replace Under Power") Capabilities 
* Redundant Hot-Swap Cooling & Power * Disks can be removed and replaced in any order 
* Transparent operation - no software driver 

ability without the cost of buying new 
infrastructure equipment. 

Duralink Port Aggregation software 
is said to expand server capabilities by 
alleviating bottlenecks. The software 
provides standards-based trunking to 
increase the amo unt of data going 
to users, and automatic fault tolerance 
to increase data avai lability and uptime. 

The product runs exclusively on 
Adaptec Fast Ethernet PCI NICs. Ir 's 
bundled at no additional charge with 
the company's server kit multiport 
cards, the four-port ANA-6944A 
and the two-port ANA-6922, and is 
optional for Adaptec's single-port Fast 
Ethernet NICs and for stan d -alon e 
multiport NICs. 

The software is being shipped as an 
upgrade to simplify installation and con
figuration, Adaptec says. It costs $199. 

Adaptec Inc. 
691 S. Milpitas Blvd. 
Milpitas, CA 95035 
http://www.adaptec.com 
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* Multi-platform including Sun, Dec, HP, SGI and Novell 

DISK STORAGE AND SUBSYSTEM 

With formatted capacity ranging from 500 MB to 9 GB, average seek 
times as fast as 8 msec, and a full five year warranty, our drives offer 
an exceptionally fast, reliable, and affordable storage solutions for 
your workstations . We will format , label, partition, and test every 
disk drive that we sell. We can also provide custom disk enclosures 
(desktop, tower, or rackmount) to meet your requirements and com
pliment your existing system . 

Ill Uni Solution Inc. 
Email: unisol@ix.netcom.com 

Circle No. 45 

Corporate Office: 
1400 Post Oak Blvd 
Suite 520 
Houston, Texas 77056 
1-800-552-4UNI 
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Dallas Office: 
12300 Ford Road 

Suite 115 
Dallas, Texas 75234 

1-800-218-9123 
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Proxima Offers 
Single Sign-On Option 

Proxima is a single sign-on product 
from Mem co Software, maker of infor
mation security products such as SeOS 
Secured. Proxima's role is to eliminate 
the end user's frustration at having to log 
on multiple rimes, to streamline admin
istration and to provide enhanced securi
ty overall, the company says. 

they can sign on via a single ID to any 
authorized, centralized application. An 
SSO server component acts as a central 
repository for the resources. Supported 
authentication methods include smart 
cards, tokens, tickets and application 
passwords. Proxima also secures its net
work traffic so that simple text pass
words cannot be detected, Memco says. 

permissions for each user across each 
application in rhe Proxima system. 

Proxima SSO runs on SunOS, Solaris, 
AIX and HP-UX, and supports Win
dows 3.1, 95 and NT clients. Proxima 
Manager supports most major client/ 
server systems, mainframes and network 
operating systems (e.g., Novell NerWare 
and NT) . Contact Memco Software for 
pricing information. 

Proxima consists of two applications: 
Proxima SSO and Proxima Manager. 
Proxima SSO reportedly provides users 
with a consistent desktop from which 

The Proxima Manager, licensed from 
EagleEye Control Software, is based on 
that company's MulriPlarform Control
SA product. Running on a wide variety 
of operating systems, Proxima Manager 
maintains the requisite accounts and 

Memco Software Inc. 
12 E. 49th St., 32nd Floor 
New York, NY 10017 
http://www.memco.com 
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Upgrades, Enhancements, Additions ... 

■ Accord ing to Legato, it is much easier to manage a large num
ber of different clients across a network with NetWorker 5.0 for 
UN IX. Storage devices distributed across the enterprise can be 
managed as if they were attached locally. Indices, which are cen
trally stored , have the ability to span fi le systems, which, the 
company says, will increase the NetWorker server's overall avail
ability. NetWorker 5.0 is also localized for non-English sites; spe
cific foreign language versions of NetWorker will begin to appear 
by the end of the year. Pricing for the updated NetWorker is 
$3,000, available for Solaris, AIX and HP-UX platforms running 
backup, archive and hierarchical storage management. Legato 
Systems Inc. , 3210 Porter Drive, Palo Alto, CA 94304, http:// 
www.legato.com. Circle 126 

■ Innovative Routines lnternational's Cosort 6.0, a general-pur
pose sort program for off-line database reorganization and loads, 
downsized mainframe batch jobs and data warehouse transfor
mations, is now avai lable as a parallelized application on SMP 
platforms, including the Sun Ultra Enterprise line. Also, Cosort 
6.0 featu res Year 2000 conversions through date field expansions 
and comparisons. Prici ng for Cosort 6.0 ranges from $2,000 to 
$20,000, based on the hardware type and the CPU count. 
Innovative Routines International Inc. , 1775 W. Hibiscus Blvd., 
Ste. 200, Melbourne, FL 32901 , http://www. iri.com. Circle 127 

■ Cygnus Solutions, a maker of cross-platform development 
tools for 32- and 64-bit microprocessors, has announced 
Source-Navigator 3.3.1, the latest release of its source code 
browsing and editing tool. The multiplatform, multilanguage 
source code comprehension tool now has added functionality 
for projects exceeding one million lines of code, the company 
says. Projects in C, C++, Java, Tel and FORTRAN are visible with 
Source-Navigator without requ iring changes to developers' 
methodologies or software management systems. In addition, 
th is latest release is said to be customizable with a scriptable 
API that allows integration into other source code processes, 
such as configuration management, documentation and testing . 
Source-Navigator 3.3.1 is available on CD-ROM or can be 
downloaded from the company's Web site. It operates on 
Solaris 2.3+, AIX 4.1, HP-UX 10.10, Linux, IRIX 5.3 and 6.2, 
and Windows NT. Pricing starts at $3,000. Cygnus Solutions, 
1325 Chesapeake Terrace, Sunnyvale, CA 94089, http://www. 
cygnus.com. Circle 128 

■ IBM has extended its Network Printer Management (NPM) 
software so that it supports Java clients, which lets printer 
administrators remotely install , configure and monitor network 
printers using standard-issue Web browsers. Any printer that 
supports the Simple Network Management Protocol (SNMP) can 
be managed with NPM; these include the Lexmark Optra N** 
and the HP LaserJet5Si ** . NPM, which runs off a Web server, 
supports the Windows NT and OS/2 versions of IBM Internet 
Connection Secure Server, Netscape Communications Corp.'s 
Enterprise Server and Microsoft Corp.'s Internet Information 
Server. UNIX versions of the NPM server are scheduled for 
release by the end of the year. A free demonstration copy of 
NPM can be downloaded from http://www.printers.ibm.com/ 
npm.html. IBM Corp ., contact local sales office. Circle 129 

■ Central Data's line of 1/0 expansion products, including its 
scsiTerminal Servers, scsiModem Servers, Etherlite Modem 
Servers and Etherlite Port Servers, now support Solaris 2.5.1 
on Intel x86 platforms. Central Data 1/0 products already sup
ported the SPARC and Windows NT platforms. Central Data 
Corp ., 1602 Newton Drive, Champaign , IL 61821 , http://www. 
cd.com. Circle 130 

■ ltac Systems has 
announced a new version of 
its Mouse-Trak trackball 
device, evolution Mouse
Trak, which includes prepro
grammed keys to perform 
the most common functions 
of conventional three-button 
mice, including primary 
click, primary double-click, 
primary drag, auxiliary cl ick and right cl ick. Like its predecessor, 
evolution Mouse-Trak features an instant speed control key, 
which lets users roll around the screen by leaps and bounds, the 
company says. There are no special drivers to install so users 
truly just plug and play. In addition, users can reprogram the 
device for left-handed use or to reassign functions from one key 
to another, all from the keypad. evolution Mouse-Trak is available 
for PS/2 and Sun-compatible interfaces and lists for $199. ltac 
Systems Inc., 3113 Benton St. , Garland, TX 75042, http://www. 
mousetrak.com. Circle 131 
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To advertise your product/service in the next issue of the SunExpert 
MARKETPLACE section or for more information, please call Carol Flanagan at 

Email: caflanag@aol.com 

(508) 839-4016 

INNOVATIVE 
COMPUTER SOLUTIONS 

"Specializing in Mass Storage and 
SPARC Workstations and Servers" 

• SUN and SUN Compatible Workstations and Servers 'In Stock Lowest Price Guaranteed 
• RAID Solutions from ECCS and ICS Serpent Series •a GB through 2 Terabit 

• Fibre Channel Disk Array Solutions from Unisys 

• Huge SUN spare parts inventory SPARC 2 - UltraSPARC-2 •overnight Delivery 

• Oracle Premier Business Partner 

• Ross hyperSPARC CPU Upgrade's 

• OVERNIGHT DELIVERY ON ALL PRODUCTS 

Call Maurice Ball at: 

800-838-2850 
E-MAIL: maurice@icomsol.com 

Circle No. 330 

HP IBM SUN SGI 

BUY - SELL - TRADE 
NEW AND USED MEMORY 

Workstations Servers 

lntematiQnal Memory Resellers 

Phone 215.942.9000 
Fax 215.942.9610 

60 James Woy Unit #8 , Southampton, PA 18966 

Circle No. 455 

Mainframes 

SATISFACTION 
GUARANTEED! 

Original And 
Third Party Products 

IBM RS6000 (IBM/IBM) 
SUN Spare, Ultra Spare, 
Enterprise, HP9000/3000, 

Netserver and Compaq 

Same day shipping on most items. 

BUY• SELL 
TRADE• and 

SPARES 
SuN M1cROSYSTEMS 
Servers and Workstations 

0 Used 
0 Refurbished 
0 Parts and Subsystems 
0 Same Day Shipping 
0 Highest Dollar for Your Used Sun 
0 Consistently Competitve Prices 
0 Systems Custom Configures 

We also handle other UNIX workstations 
ASR Solutions 

Colorado Springs, CO 80920 
ph. 800-378-3522 ph. 719-282-3522 

fax 719-282-3523 

Circle No. 344 

SUN MICROSYSTEMS 
WORKSTATIONS 

PRINTERS SERVERS MEMORY 
OPTIONS DISK TAPE 

1-800-444-7003 
BUY•SELL•RENT• LEASE• 

UPGRADE•EXCHANGE 
Intercontinental 
Computers, Inc. 

4824 W.96th St., Minneapolis, MN 55437 
VOICE (612) 835-4555 FAX (612) 835-3936 

EMAIL: 1grif@worldnet.att.net 

Circle No_ 454 

WebServer Magazine Online 
The latest information to help Web professionals manage and optimize their site is just a click away. 

NO PASSWORD REQUIRED. 

http://webserver.cpg.com 
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Tape Products 
•4mm 
•8mm 

S ll. •- 8 ••••••• 

•DLT - Durability and high transfer rates 
•Auto Loaders - Multiple tape capability, 
interchangeable drives 

•Libraries - From gigabytes to terabytes 
* We represent Quantum, Exabyte and Breece Hill 

Disk Products 
•SSA - IBM developed SCSI alternative - high 
transfer rate with superior reliability 

•RAID - Entry level to high performance 
•Large Capacity Disk Subsytems 
* Our product line includes Baydel, IBM, Symbios 

Logic and others. 

Storage Management Software 
•Backup/Restore 
•Centralized Storage Managment 
•Disaster Recovery 
•Hardware/Software Bundles Available 
* We carry Cheyenne, Legato and other state-of-the

art software. 

Encore Technology 
The Storage Specialists 

From comprehensive technical support to 
generous term financing and leasing, our 
certified technicians are available to help you 
troubleshoot your configuration problems or 
system upgrades. Call now for free consultation 
or visit our Web site at www.encoretech.com 
for product specifications. 

TECHNOLOGY GROUP 

Visit our Web Site at www.encoretech.com 

422E. Ramsey SanAntonio,Texas 78216 
Tel: 800.880.0202, ext. 650 Fax:210.308.0255 

email: sales@encoretech.com 
Circle No. 412 
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External Disl<s 

2.1 Gb Ultra SCSI 7200 rpm 8ms 
4.5 Gb Ultra SCSI 7200 rpm 8ms 
9.1 Gb Ultra SCSI 7200 rpm 8ms 
23 Gb Ultra SCSI 

I I 

RAID & 
Memory 

Narrow Fast Wide FW Diff. 
17 46 1844 1892 
1051 1176 1203 
1611 1808 1834 
4751 4877 4919 

External TaP-eS 
Narrow Fast Wide FWDHf. 

8 Gb DDS2 DAT s973 11031 n/a 
96 Gb DDS2 DAT Loader 2189 2246 n/a 
24 Gb DDS3 DAT 1633 1707 n/a 
14 Gb Exabyte 8mm 1805 1926 n/a 
40 Gb Mammoth 8mm 4558 4620 4776 
40 Gb DLT 4302 4363 4455 
70 Gb DLT 8199 8248 8351 
280 Gb DLT Loader 9146 call call 

N&FWidt fWDiff. 
18 Gb expandable hot swap 8390 8690 
36 Gb expandable hot swap 10650 10950 

*includes redundant power & 16Mb cache 
Up to 500 Gb available 

bataram & Kin~ston Call for current 
Memory Upgro es low prices 

Circle No. 374 

SAVE BIG$$$$$ 
X-TERMINAL 

SALE 

Refurbished NCD X-Terminals 
19R 19" MONO, 1024 x 768 $ 800 
17CR 17" COLOR, 1280 x I 024 $ 995 
19C 19" COLOR, 1280 x I 024 $1495 
MCX17 17" COLOR, 1152 x 900 $1200 
HMX17 17" COLOR, 1600 x 1200 $1800 
HMX20 20" COLOR, 1600 x 1200 $2000 

Best Value 

HMX21 21" COLOR, 1600x 1200 $2200 

Call Open Concepts Inc. 
(800) 394-5114 

E-mail at 
craig@openconcepts.com 

Open Concepts Inc. is an NCD Reseller 

Circle No. 376 

It's Not Just for the Desktop Anymore. 

Liberate compression from the desktop. and pu·ve got a strategic business weapon. 
Such vision prompted the initial release of ['KZIP UNIX. realized in October 1992 

through an agreement with PKWARE. 

As the pioneers of open systems compression, \,·e've developed compatible compression 

for 34 new operating ~ystems to revolutionize the way_you do business. Call us toda_y or 

visit us on the Internet for more information. 

■TM . 
A 

Fe,,,1u~:J, -
• I 00% cros'>--c:ompatible 

• Built-in dJtJ. encrrption 

• 32-bit CR( error checking 

• One step multiple file archiving and compression 

!no$, tJr) 

• Directory recursion 

• Achieve disk storage savings of )0-90 

• Cut data transmission costs and time up to Io~ 

AlX • AT&T S5V4 • BSD 386 • Coherent • DEC UNIX 

DYNIX PTX • 88 OPEN/DG AViiON • HPIUX 

ICL DRS/6000 • LINUX • MIPS 1 • MIPS 2 

MIPS/SGI • Novell UnixV'Jare • SCO • Solaris x86 

SOlaris/SUN OS• ULTRIX• Univel • XENIX 

Call (937) 847-2374 Today 
for a FREE Evaluation 

I '[¼IT NwO,Wnf. D,,a,-d 'Ci,,, cflhhrl £..;,.;! c5'" 
6'umpmrs1dn U~la!Mt1.f 

www. a$ iz i p. com JS u n 

Circle No. 375 
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Circle No. 340 

~ 
J.Vla.tr'ix: 

For quick response & competitive pricing get into 
THE MATRIX 

Call for fulfillment all of your SUN@ requirements 

Workstations 
CPU's 

Memory 
Disk & Tape Drives 

Upgrades 

Authorized Distributor ofKINGSTON@Memory 
with a Lifetime Warranty 

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

Circle N o. 439 

"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 Worranry 

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

m9• 
622 Rossmo r Bui lding • 500 North Roberr Street • St. Paul , MN 55 101 

612/227-5683 • FAX: 6 12/223-5524 • seccomp@seccomp.com 

Circle No. 438 

ULTRAFAST SBus A/D 

10 MHz DATA ACQUISITION 
The ultimate 12-bit data acquisition board can 

acquire 8 Million AID samples while simultaneously 
outputting 8 Million D/A samples and TTL vectors, 
all without CPU intervention. 

Four analog inputs, twin 5 MHz 12-Bit AID and 
D/A converters, 5 MHz TTL input/output vectors, 
and huge 16 MB RAM allow use in the most 
demanding scientific and industrial applications. 
ULTRAVIEW CORPORATION email: ultrav@netcom.com 
34 Canyon View, Orinda, CA 94563 
Telephone: (510) 253-2960 Fax (510) 253-4894 

Circle No. 442 
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MO 
BOAR 
FOR THE 

UCK. 
~ ~-... v 

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

M[GAHr 
PRO DU CI I 

\\\\\r.spa(·( 1l 1lt ,,. I rn11it"s.r( ,111 
e-mail: megatek@spaceelectronics.com 

Megatek Products from Space Electronics, Inc. 

Circle No. 313 

110 

"A Family Business" 
101 First Street Utica, NY 13501 Phone: (315) 724-2209 

FAX: (315) 724-0794 http://www.ccny.com 

Sun Workstations/Servers 
System Configuration 
Monitor Repai r 
Sun Parts & Peripherals 
Weitek, Ross Tech & 
Sony Authorized Dealer 

Computer Conne~;:tiQ'l .. 
--- - -----

Circle No. 413 

LOWEST PRICES ON MEMORY 
• Reliable products backed by free tech. support 

• Wide product range for all your systems 
• Simple ordering process with fast delivery 
• "No Strings Attached" lifetime warranty 

Save time, money dealing directly with Manufacturer 

Clearpoint Enterprises, Inc. 

25 Birch St. 
Milford, MA 01757 

(800) 253-2778 
Fax (508) 473-0112 

www.ultranet.com/~ memory 
Email clearpt.std.com 

"If My Memory Serves Me Right...lt Must Be Clearpoint" 

Circle No. 324 

Internet/Intranet Fax 
Free off the Web! 

► PC/E-mail/Web/Fax to fax 
► Fax on demand 
► Broadcast Fax 
► Multi-language support 
► Prices start at $450 
► Runs on Sun Solaris 2.x/Win 95/ 2.x 
► NT version available in October 

www .stansoft.com 
(408) 988-6171 fax: (408) 988-6174 

e-mail: info@stansoft.com 

Circle No. 352 
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WANTED TO BUY 
SUN 

Cash Paid Now For 
ULTRA 1 & 2 • SPARC 20s • SPARC 5s 
Also wanted SUN 1000; 2000; Series Servers 

SPARC 10, 1+; 2; CLASSICS; IPX & LX; 
SUN Monitors; Memory; Disks; Tapes; Options. 

SAVE on OFF LEASE 
and REFURBISHED SYSTEMS 

CALL NOW FOR QUOTE 

~ 
(714) 632-6986 

FAX (714) 632-9248 

Circle No. 364 
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• RS/6000 • 
SAVINGS UP TO 75%! 

+ BUY-SEU-REPAIR 
FEATURES 

• & Month Warrantv UPGRADES 
PCs • Advance Exchanges 
NETWORKING • Pans BEST VALUE FOR 
REPlACEMENT • Pans Repair 
PARTS 

6205 Burv Drive 
55+ COMPONENT Eden Prairie, MN 55346 
LEVEL REPAIR htlP://www.amcomcorp.com 

TECHNICIANS AT Contact us via e-mail: 
tbalko@amcommin.attmail.com 

YOUR SERVICE! ieffll@amcomin.anmail.com 

800-328-7723 

THE INTELLIGENT CHOICE 

Circle No. 331 

ProlBIBlonal 
DBIIB/o/111''1 SUltB 

If you build Motif user 
interfaces for a living, 
XRT PDS is for yo u. Now 
you can get our five most 
popular XRT widget compo
nents in one affordable su ite. 
And XRT PDS includes the 
hot new XRT/graph 3.0 -
the most awarded and most 
used graphing widget - now 
with property-pages. 

With XRT PDS you can build anything. 

Call Today for your 
Free 30-day Evaluation 

1-800-663-4723 

l<L C2R<>IIUP 

The Leader m CUI Compone,11s 

• Toll-Free: l -800-663A72.l Tel: 416-594-1 026 Fax: 416-594-1919 
c 8.V. Tel: +31 (0)20 679 9503 Fax: +3 I (0)20 675 78 44 

www.klg.com 

--------------------, 

"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! Unbeatable value, unparalleled 

service -- no wonder so many heads are spinning! 

622 Rossmor Build ing • 500 North Robert Srreer • Sr. Paul , MN 55 101 

612/227-5683 • FAX: 612/223-552/4 • seccomp@seccomp.com 

Circle No. 332 

Get in Touch 
with Trident. 
TOUCH SCREEN TECHNOLOGY EXCELS AT 

Simplifying computer input 

Saving space 

Supporting fast, frequent computer operations 

Reducing maintenance costs and down-time 

AND NOW, YOU CAN HAVE TOUCH WITHOUT 
MODIFYING YOUR EXISTING APPLICATIONS . 
TRIDENT ' S TOUCH SOLUTIONS INCLUDE 

Touch-configured monitors, X terminals and Netstations 

Touch screen integration with your monitors 

Touch screen hardware and driver software 

All major touch technologies 

Rack mounting or ruggedized NEMA enclosures 
and kiosks with touch 

Touch application software development services 

TRIDENT'S TOUCH SOLUTIONS WORK WITH 

UNIX Workstations X Terminals UNIX PC's 
DOS & Window s Netstations Macintosh 

Trident puts you in touch :M 
TRIDENT SYSTEMS INC . email : touch@tridsys .c om 
TEL 703 .2 73.1012 url :http://www.tridsys.com/ cpg 
FAX 703 .273 .3763 

Circle No. 370 
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WfilE 
alphanumeric paging 
software for UNIX 

Now UNIX users can 
send text messages to 
alphanumeric pagers from a user, 
an application, or an E-mail system! 

Interactive User lnterfa 
Event Monitoring 
lntraNeVlnterNet Pagin 
E-Mail Forwarding 
Easy Application lntegr 

Circle No. 334 

SYSTEMS & CPU's 
S20TX1 · 72-32·P46 ................................................. $ 8,150.00 
S20TX1 · 151-32-P46 ............................................... $ 8,250.00 
S10GX·151·32-P46 ............................................... $ 6,300.00 
4/15FC-16-P43 ........................................................ $ 950.00 
HS151 ..................................................................... $ 2,800.00 
SM81 ... ............................... .................................. $ 2,200.00 
SM71 .. ............... ....................................................... $ 2,000.00 
SM50 ........................... ...... ..... .. ....................... $ 275.00 
ULTRA 2/200 ........................................................... $ 3,900.00 
ULTRA 2/167 .............................. ............................. $ 2,250.00 

MEMORY & DISKS 
1 GB S520/S5 .......................................................... $ 375.00 
2GB S520/S5 .................................................... $ 725.00 
23GBGB Seagate .................................................... $ 4,000.00 
X164PC 64mb 5S20/Ultra ........................................ $ 550.00 
X132PC 32mb 5S20/Ultra ..... . ............................... $ 375.00 

GRAPHICS & MONITORS 
oo __ - .................. ·-·············-·1 moo 
TX4 ......................................................................... $ 1,250.00 
zx ........................................................................... $ 1,800.00 
CG3 ......................................................................... $ 150.00 
Creator 3D .............................................................. $ 2900.00 
20" color ................................................................. $ 1,250.00 

SPECIAL S20TX1 N-50-64-P46 
$4,950.00 

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 ~

IIIE • Call for full product line and availability 
• Trades accepted, and purchase options 

available on all excess used equipment. 

GSH 
Intelligent Integrated Systems, Inc. 
95 Fairmount Street Fitchburg, MA 01420 
Tel: (603) 529-7880 Fax: (603) 529-7884 

Circle No. 349 
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PERIPHERAL SYSTEMS 

'SUPER" SPARC VALUES! 
MEMORY 

32MB SPARC 20-----$250 
64MB SPARC 20 $425 
64MB SPARC Ultra $475 
256MB Kit Ent. SeNer $1,875 

STORAGE 
2.1GB SGT 'cuda lnt/SCSl----$485 
4.3GB SGT 'cuda lnt/SCSl-----$725 
9.0GB SGT 'cuda lnt/SCSI--Sl.150 
23GB SGT Elite Int/SCSI-- $2,305 

SPECIAL! 
12GB Redundant RAID Sys--$9,995 

SPARC WORKSTATIONS 
SPARC 5, 20, Ultra----·LALL 

CALL NOW FOR QUOTE ON 
ALL OF YOUR SPARC/UNIX NEEDS! 
703-471-0047 FAX 703-47 1-6621 
E-Mail:atlanticps@mindspring.com 

Circle No. 328 

Remanu.factured 
Sun Systems 

AXIL 
100% SPARC 

Compatible 
Clones 

Full Technical 
Support 

• • Peripherals 
• and 

Ki,D!L'" 
Memory Upgrades 

1-800-842-4781 ow.~ 
5980 Golden Hills Drive, Minneapolis, MN 55416 
phone: (612) 512-3200 fax: (612) 512-1072 
email: sun@workstations.com 

Circle No . 347 

RENT to OWN 
SUN 

Spare 20 • 299/mo* 
lowest price with 2D-3D Graphics 
Spare 20 ZX-61-64-P46(2) 

ZX 20-3D Graphics 
61 MHz Processor 
64Mb Memory 
20" Color Monitor 
2 x 1.05GB Disks 
Keyboard Mouse & Pad 

*Lease for 24 mo.@ 299./mo then it's yours for 
$1 .00 - or - purchase for $5950. 
Just off lease from a major auto mfg. Subject to supply on hand. Lease 
subject to credil approval. 

~ 
(800) 456-6233 

FAX (714) 632-9248 

Circle No. 428 

Reach Over 
93,000 

Buyers In the UNIX 
Client/Server Market. 

Advertise your product/service in the 
SunExpert or RS 

Marketplace Section. 

Call Carol Flanagan 

(508) 839-4016 

CHECK THE COMPETITION FIRST 
Then use our instant SPARC:_MQUOTE 
on-line Web service. (www.sparclogix.com) 

-
Network Information 

Systems 

Products: 1Complete Ultra-SPARC™ 
based systems 
starting at $4195.00 

SPARC ™ compatible systems 
Network hardware 

Includes: RAID 
=""'~"'!!II 64M memory Software 

PH: 1-888-SPARCLX 
FAX: (719) 488-8245 

16XCD-ROM 
3.0GB disk Upgrades: 
Keyboard/mouse Memo 
Video card ry 

Hard disks 
Tape storage 
S-Bus cards 

EMAIL: info@nsltd.com 

Circle No. 323 
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Services: 
Systems Integration 
Technical support 
Network solutions 
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NIPrint™ Completes 
Win/95/NT-to-Unix Integration 

NIPrint™ is both a LPR and a LPD print server for 
Winsock. NIPrint is installed on the Windows PC 
only. NIPrint works with Unix 's LPD/LPR or your 
print servers LPD - no host files or modification 

required. NIPrint is fully compatible with Windows, 
Windows 95 and Windows NT (3.51 and 4.0) . 

• Bl-DIRECTIONAL, WORKS WITH LPD ENABLED PRINTERS/DEVICES 

• IMMEDIATE PRINTING (NO WAITING, NO POLLING) 

• PRINT JOBS ARE TRANSPARENTLY SPOOLED TO/FROM UNIX 

• FULLY LPR/LPD COMPLIANT· WORKS WITH ANY UNIX OR PRINT 

SERVER (EMULEX, JETDIRECT, TEKTRONIX, ETC) 

• FULLY INTEGRATED INTO PRINT MANAGER, JUST CLICK FILE, PRINT 

• COMPLETE 16- AND 32-BIT VERSIONS INCLUDED 

• CAN BE RUN AS A SERVICE IN NT OR NTAS (3.51 AND 4.0) 
• INSTALLS IN MINUTES • REALLY! 

DEMO ALSO AVAILABLE FROM OUR WEB SITE 

OR CALL (61 2) 932-9899 FAX (612) 932-9545 NIPRINT STARTS AT 
$29.00 PER PC 

5-PC $119, 10-PC $189 
25-PC $349, 50-PC $595 
HIGHER USER COUNTS AND 

UNLIM ITED SITE LICENSES AVAILABLE 

• NETWORK 
INSTRUMENTS 1 

www.networkinstruments.com 

CALL 800-526-7919 FOR A FREE 21-DAY DEMO 

Circle No. 409 

"When it comes to service, 
d'" scs doesn't monkey aroun . 

Customer Goes Ape Over 
Great Service 

Call today co buy, sell or trade SU N and Silicon Graphics 

equipment with Securi ty. Unparalleled service, unbearable 

value - No wonder so many people are going ape. 

622 Rossmor Bui ldi ng • 500 Norrh Roberr Street • Sr. Paul , M N 55 101 

612/227-5683 • FAX: 612/223-5524 • seccomp@secrnmp.com 

Circle No. 408 

Direct Connect 
Your Sun Server for Screamin' WAN Performance 

Use ADAX for 

Se 
High Hits/Demanding TPS 

► Sec ri S r 
Firewalls, Proxy, and Bastion Servers 

► Cus o I r 5 r 
Requiring Expert Technical Integration 

ADAX, Inc., 614 Bancroft Way, Berkeley, CA 94710. USA 
Telephone 510-548-7047 Fax 510-548-5526 E-mail sales@adax.com 

AOAX Europe, ltd., 1 Southview Park. Caversham, Reading, Berl<shire UK, RG4 54F 
Telephone +44 1734 484444 Fax +44 1734 464922 E-mail info@adax.co.uk 

Circle No. 325 
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ADAX Controllers with 
Integrated T1, E 1, 
CSU/DSU for SBus and PCI 

ADAX Software-Frame Relay, 
PPP, X.25, SNA, and S57 for 
Solaris, Windows NT and UNIX 

ADAX Engineering Services-Your 
Technical Partner 
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Sun Microsystems & Oracle 
SPARC SERVERS SUNSOFT SOFTWARES NETRAINTERNETSERVERS Now Authorized for JAVA 

* SALES • Solaris x86 for PC windows .... ... CALL * SALES * SALES 
* SUPPORT • PC windows emulation for Sun .. CALL * SUPPORT * SUPPORT 
* CONSULTING 

• Spare Compiler C++ .. ...... ... ........ CALL * CONSUL TING * CONSULTING 0 Toll-Free (888)DigiCad ~ 

New & Refurbished 
Sun Netra Authorized z Oracle Authorized ~ (JJ Netra l-5 

m (888) 344-4223 
170MHz-32MB-2.1 GB ~ Free 

~ 
Sun CD-4 m ~ 

535MBdisk DIG/CAD CORP. CE]- TX Graphics 

~ 
• Software & Hardware cc solutions 

Phone (714J 724•8600 • Fa, (7 14) 724-9151 17" Monitor 

~ Spare 20 $Call ~ http://W\1\1.digicad.com • E-Mail: sunnet@digicad.com p/n# NT-1-3.1-545 m - On-site Installation 
2819 McGaw • Irvine • California • 92614 CALL 

~ m 
Call for this months 

(JJ 0 0 *Ultra Netra 170E (JJ - Phone Consultation 
special promotion on 

8 
Sun Options 167MHz-64MB-2.IGB 0 (JJ 

Spare 10 2.1GB Internal Hard Drive .......... CALL Sun CD-4 
- Package Solutions with 0 

Disk Drive 9GB Plug & Play ...... . CALL Creator Graphics 8 Spare Classic $Call ~ 17" Monitor 
UNIX Hardware 8 ~ Tape Backup 14GB Smm ............. CALL p/n# NT-1-3.1-1175 ~ • On-site Installation 0 Tape Backup 40GB DLT ............. CALL CALL ~ - On-site Maintenance ~ • Network Design, z Router ISDN BRI (256kb/s) ....... CALL 0 ~ 

Support and *Ultra Netra 2 0 Installation + other (JJ Hub/Bridge lO0Mb/sec 8 port. ..... CALL 200MHz-128MB-2.IGB z - Development and 
Upgrades z Services. Network Card l00Mb/sec ............. CALL Sun CD-4 (JJ 

• Free Shipping in the 
Printer HP Laser ........................... CALL p/n# NT-1-3.1-21200 (JJ 

USA CALL • Free Demo's RAM 128MB (Ultra Netra's) ...... CALL 

Circle No. 4 53 

,· ft/. ~0.~ E.L.I. SYSTEMS inc. 
/1;;J . ' USE D SU N E Q U I PM ENT 

Design Your Own System or 
Purchase Parts Individually 

Start with a SUN BASE 
Ultra Spare 1,2 
Spare 20 
Spare 10 
Spa re 5 70/85 
Spare 5 11 0/1 70 
4/75B Spare 2 
4/50B Spare IPX 
4/40B Spare IPC 
4/65 Spare 1 + 

Add a MONITOR 
1 6" Sony co lor 
1 7" Sony co lor 
19" Sony color 
20" Sony color 

Choose a CPU 

Call 
$2,200 

875 
1, 1 00/1,250 
l ,600/2,200 

275 
295 
125 

95 

$295 
$695 

475 
1,095 

501-2708/2528 SM50 $225 
501-2352 SM51 450 
501-2752/2769 SM61 795 
501-2925 SM71 1,695 
Ross 125 Mhz/256K new 795 
Ross 150 Mhz/5 12K new 2,015 

Select a GRAPH ICS CARD 
501-1845 ZX F/ B $750 
501-2253 TX4 F/ B 795 
501-2325/2922 TXl F/B 550 
501-1645 D/S ex F/ B 195 
501-1 718 CG3 F/ B 85 

Remember MEMORY 
Xl 64P 64 MB SP 20/10 $650 
Xl 64F 64 MB SPl 0 475 
Xl 32 P 32 MB SP 20 350 
Xl 32M 32 MB SP5 375 
Xl 16Q 16 MB, IPX, ELC 120 
Xl 16P 16 MB SP 20/1 0 145 
Xl 16F 16 MB SPlO 65 
501-1739 4MB S2/1/ IPC 15 

What capacity DISK 
Seagate 1 GB SCSl-2 (NJ $225 
Seagate 1 GB SCSl-2 (WJ 350 
Seagate 2.1 GB SCSl-2 (NJ 325 

SYSTEMS SPECIALS 
S20TX-51-32-P46 19"em $4,495 
S10FGX-61-64-P4616"em 2,875 
S5FX1-1 l 0-32-P4617"em 3,795 
4/75FGX-32-P46 16"em 1,180 
4/50 FGX-32-P46 16"em 1,135 

PHONE 1-800/447-1156 E-MAIL sunsales@eli.com 

FAX 617/354-1417 WEB http://www.eli.com 

Circle No. 401 

REACH THOUSANDS MORE INDUSTRY PROFESSIONALS 

DECEMBER 1997 ISSUE 
Fall Internet World 
New York, Dec 10-12 

FEBRUARY 1998 ISSUE 
Internet Expo 

San Jose, Feb 9-11 

MARCH 1998 ISSUE 
Spring Internet World 
Los Angeles, Mar 11- 13 

Internet Commerce Expo 
Boston, Mar 24-26 

Comdex Enterprise West 
San Francisco, Mar 25-27 

Contact your local sales manager for advertising rates 
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UNIX Diagramming 
& Flowcharting 

Use Visual Thought for: 
• Network diagrams with network component cl ip art CD-ROM, FTP 

& 30-day trial • Clickable Web diagrams with GIF/JPEG and 
server/client-side imagemap export 

• Framemaker documentation graphics with MIF, EPSI expon 
• Software design diagrams IBooch, Rumbaugh, Objectory, 

Fusion, custom notations) 
• Flowchans for ISO 9000, TOM, BPR 
• Oataflow diagrams, org chans 
• Presentation & business graphics 

Additional benefits 
• Intelligent, rubberbanding lines 
• Macintosh-like ease-of-use .. on UNIX' 
• Editable, WYSIWYG drag-and-drop palettes 
• Hyperlinked, hierarchical documents 
• Arbitrary object rotation 

• (use code AE 13) 

http://www.confluent.com/ 
800-780-2838 ext. 153 
info@confluent.com 

• Complete text handling: subscripts. arbitrary fonts, sizes, colors, styles and justification 
• Dozens of expon formats: GIF89, JPEG, MIF, TIFF, EPSI, XWO, SunRaster, others 
• Avai lable on SunOS, Solaris, HP-UX, 

and soon, Windows 95/NT 

II.Confluent. 
Confluem,lnc 
UZ Endme Court 
San FnmciKo, Cal ifornia 941Z7 
4 l5-556-8700Vmce 
41 5-586•88J8 Fax 

The ultimate in 
Windows to UNIX connectivity 

FacetWin makes Windows•95/NT• to 
UNIX integration easy and affordable. 

• File & Print Services 
No need for NFS or ftp ... files and 
printers on UNIX systems 8 
simply appear as local 
resources to your PC, and 
are ready to use! 

• Terminal Emulation 
World class terminal emulation from 
the terminal experts that brought you 
FacetTerm•. Set up a UNIX application 
with a Windows icon in one minute! 

• Plus, check out these cool features: 
• PC Backup/Restore 
• Modem Pool Server 
• Remote Computing Support 
• Email Server 

Just ask for a FREE EVALUATION copy of 
FacetWin , or check out our web site at 

www.facetcorp.com. 

Connecting 
Windows to UNIX. .. 
the Windows Way! 

FacetCorp ~ 
tel : 800/235-9901 • 972/985-9901 

fax: 972/612-2035 
info@facetcorp.com 
www.facetcorp.com 

Facet1Vin is a registered trademark of FacetCorp. Other 
names are properties of their respective holders. 
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TM 

WTE/WORLDWIDE 
TECHNOLOGY EXCHANGE 

WORKSTATION MEMORIES at AFFORDABLE PRICES 
LIFETIME WARRANTY 

■ Sun Microsystems ■ HP ■ Silicon Graphics 
• Workstations/Servers/Peripherals 

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

SILICON HP/APOLLO 
GRAPHICS 

IRIS INDIGO 9000 SERIES 
IRIS INDY 700/800 SERIES 

CI-Wl.ENGE SERIES NETSERVER SERIES 
IRIS CRIMSON ENVIZEX 

INDIGO 2 EXfREME ENTRIA 
IRIS POWER 4D SERIES Also 

PERSON-\l WORl<STATION Printer & NoteBook 
PROFESSION-\l WORl<STATION Memory for Most Systems 

ONYX 

SUN 
WORKSTATION 

STATIONS /SERVERS 
1/2/5 / 10/20 

& 
6}0/670/690 
n o/n of}9 o 

CLASSIC/CLASSIC X 
ELC/IPC/IPX/LX 

VOYAGER 

3198 Cains Hill Place, Suite 230 
Atlanta, Georgia 30305 

Tel. 404-816-9998 Fax: 404-816-9986 
888-983-7866 

Email: sales@worldtx.com www.worldtx.com 

Circle No. 425 

~ 1-800-247-MCII (6244) 

UtellWEB: Web Surf Monitor Software 
Moni tor/log web surf activities with SUN 
UtellEM: E-Mail Traffic Log Software 

$499 
Newland Data Inc. (301)-523-8988 
newland@world.std.com 
http://www.std.com/newland MEMORY CARd INTERNATiONAl, IN C. 

2 l O l w. CRESCENT #F Circle No. 320 

• 714-~02-908~ ANAkEiM, CA 92801 714-~02-9Hl FAX .I --------------------------Circle No. 416 

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 WIS 
Buy, Sell, Spare Parts, Repairs 

l!3 
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 .... 

Circle No. 417 

America1s Largest 
Independent Reseller 
of Refurbished Sun 

SPARCstations, Servers, Clones, 
Parts, Disk & Tape Subsystems 

1 •800•333•2SUN 
Tel: 617•491•0400 
Fax: 617•491 •771 0 

SunSoftOEM 

Valid 

Right-to-Use 

Licenses 

Sun Trained Technicians 

Visit Our Website At 
http://www.concorde.com 

The Concorde Group, Ltd. 

Trade-in Programs Available 

Circle No. 418 
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Sun Microsystems & Silicon Graphics 

BUY SELL TRADE 
SPARCstations SPARCservers 

Boards Monitors Disks Tapes 
DEPOT REPAIR CENTER 

♦ 30% To 50% Cost Savings 

♦ 2 - 5 Day Turnaround ♦ Overnight "Swap" Service 

♦ 1 Year Warranty ♦ Monthly Maintenance Contracts 

AC 
ADVANTEC COMPUTER COMPANY 

43272 Christy Street Fremont, CA 94538 
Phone: (51 0) 440-9700 

Fax: (51 0) 440-9709 
E-mail : sale@advanteco.com 

http://www. advanteco. com 

Circle No. 363 

MICHAURA SYSTEMS CORPORATION 

... the upgrade specialists 

~~Buy . .. Sell . .. Trade 
Sun Microsystems 

and more ... 

' call uoW. 
(617) 837-0010 

fax: (617) 837-0B0B 
All trademarks are the property of their respect1\ 1e owners. 

Circle No. 361 

WebServer Magazine Online 
The latest information to help Web professionals manage and 

optimize their site is just a click away. 
NO PASSWORD REQUIRED. 

http://webserver.cpg.com 
SunExpert Magazine ■ October 1997 

StraightLine's 4mm and 8mm auto
mated tape libraries offer the best 
price, pe1formance, and reliability in the 
industry. Call us to find out why! 

• Up to 108GB per hour throughput 
• From 100GB to 7.5TB total capacity 
• 8mm Sony SDX-300C (AIT), 

Exabyte Mammoth or 8505XL 
• 4mm, DDS-3 from Sony or HP 
• From 1 to 5 drives 
• From 10 to 150 tapes 
• Compatible with Legato, Arcada, 

Fbackup, and others 

For more information call: 
800·458-1273 
www.igm.com 

II 
straightline 

Circle No. 396 

JUST OFF LEASE 
SPARC 5 

$1575. Complete 

This is the lowest price SPARC 5 SYSTEM 
we have ever offered 

System includes: 
SPARC 5 Model 70 - 32Mb mem 

1.1 Gb int disk (2x540), GX Graphics 
17" color monitor- keybd kit 

Also several SPARC 5/85 with 20 " monitors 
$2475. 

Limited supply, call now! 

~ 
800-456-6233 

FAX (714) 632-9248 FAX 

Circle No. 398 
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Lmve.,t Price NationW'ide. We Guarantee 1t 

Why 8"Y Fl"oWI. Ui,: 

♦ Lowest price in 
the nation, guaranteed 

♦ Life time warranty 
on all memory 

♦ Quality products from 
Kingston, Viking, Paragon, Centon 

♦ Experienced sales w/tech support 

♦ Same day shipping guaranteed 

We Offer: 

All workstation memory for: 

♦ SILICON GRAPHIC 

♦ HP / APOLLO 

♦ SUN WORKSTATION 

♦ IBM WORKSTATION 

Circle No. 315 

Toll Fre e 

Govt& Inst. 
P.O. Welcome 

800-906-6868 
111.te rnationaL 

(714) 727-1828 
FAX: (714) 727-1877 

Over $1 Mil/Ian In Df'f'-Lea•e Inventory/ 

118 

1301 Seminole Blvd .. , Ste. 137. 
Largo, FL 33770 

Ph9_ne, (813) 587•7882 
: (813) 587-7974 

Circle No. 353 
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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. 411 

RENT 
THIS 
SPACE 

Call Carol Flanagan 

(508) 839-4016 

LIST RENTAL 
Are you looking for these people? 
WWW Site Construction/Maintenance Manager 
WWW Site Systems Administrator 
WWW Site Content Developer 
WWW Site Software Developer 
Chief Networking Manager 
Networking Specialist 

Search no more. You ' ll find the above and 
many more Web site management selections 
in WebServer Magazine's subscriber file. 

Contact WebServer s' s high ly qualified 
subscri bers in yo ur next direc t mail or 
telecommu nications campa ign . For details 
call: 

Statlistics Inc. 
Isabel Arvoy 
(203) 778-8700 
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SE-8Ml3W3-8-A .-

SELECT SUN 
SERVERS BY 

NAME! 

I V. ~- ~• .... - (i - - """"• ........ _ . -----"? ., .,.,..., __ 

• • • • • • • • • • • • • -------- , ....... . - ,- ,- ·- ·- ·- ·- · ~ I J j • ', f, / 8 

♦ Video Splitters ♦ Interactive Classrooms 
♦ KVM Switches ♦ Cables (sharp VGA 
♦ KVM Splitters through 500 feet) 

♦ Use the NEW optional LCD to choose & 
find computers by name or display 
information about selected computers. 

♦ Hot-plug keyboard and mouse after 
computers have booted with none 
attached. 

♦ SCAN, BROADCAST & COMMAND 
modes available. 

♦ Front panel, keyboard or remote control. 

♦ Cascade several switches up to 128 ports. 

♦ Compatible with new ULTRA series. 

♦ Our Sun switch can be powered down 
without causing host failures. 

SE-8M13W3-4-A 

NTI Network Technologies Inc CALL 
_ ~ 1275 Danner Drive • Aurora, OH 44202 

..,.~ 330-562-7070•FAX330-562-1999 800 742 8324 
=NETWOl!l(=1t=CHNO<=OG1""'ESia>-1NC E-mail: se@networktechinc.com - -

www.networktechinc.com 

Circle No. 366 

UNLIMITED 

CASH 
FOR YOUR 

SURPLUS 
EQUIPMENT 

•BUY 

•SELL 

•RENT 

•REPAIR 

Fully Integrated Systems • New and Used Equipment 
SCSI Tapes/Disks • Workstation • Servers 

Call UNIDATA Today! 

1-800-427-0400 
Fax: (916)797-1414 

e-mail: snles(ii!uc.unidatn I.com 
8.U 1 Sierra College Blvd. • Suire 212 

Roseville • California • 9566 J 

Circle No. 421 

Discover Solar Systems 
with hundreds of Suns. 

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

SOIAR 
SYSUMS 

• Workstations & 
Sen·ers 

• Upgrades & Parts 

• Storage Options 

• Rental & Leasing 
Amilahle 

• Cycle 5 Master 
Reseller 

• SunSoft Authori::.ed 
Reseller 

To buy or sell, 

1-800-253-5764 
~ 

Outside U.S. call 1-425-222-7588 Fax 425-222-7388 liimaiiml 

Ext. 220 

http://www.solarsys.com IIDm 

Circle No. 422 

SunExpert Magazine ■ October 1997 119 



ADVERTISERS' INDEX 
The Ad Index is published as a service to our readers. 

The publisher does not assume any liability for errors or omissions. 

Reader Inquiry Number Page Reader Inquiry Number Page 

315 .. Access Micro ...... ........... .... ... ....... .... 118 14 .... EMASS .................. ....... ..... ................. 9 
325 .. Adax ................... ............................ 113 412 .. Encore Technologies ........................ I 07 
I ...... ADJC. .............................................. . 63 359 .. Encore Technologies ...... ...... ... .. ... .... .. 93 
363 .. Advantec (ACCI) ............................ 117 357 .. Evolving Solutions ............................ 94 
360 .. Alpha Financial Group ... .... .. .... .. ....... 92 15 .... Exabyte ..... ................ .... .. ..... .. ... ... ..... 13 
331 .. Amcom Corp .................................. 111 420 .. Facet Corp ..... .... .. ....... .. ....... ...... ..... 11 5 
2 ...... American Power Conversion ..... ........ 17 ........ Fall Internet World .......................... .. 59 
411 .. Ames Sciences ......... .. ................ ...... 118 16 .... GE Capital. ....................................... 55 
3 ...... ApCon ............................................. .42 349 .. GSH Systems ................. ... .............. 112 
340 .. ApCon ............ .. ......... .. ... ....... .... ..... 109 353 .. Gulfcoast Workstations .... ............ ... 118 
4 ...... Applied Digital Systems .................... 36 17 .... Hummingbird Communications ....... 23 
5 ...... Apunix ......... .... ................ ......... ........ 11 334 . .The Hyde Company ....................... 112 
50 .... Aries Research .... .... .. .................. .. .... . 89 ....... . IBM ............................... ............. 52, 53 
6 ...... Artecon ................................. ........... C2 454 .. !CCI ................................... ............ 106 
375 .. Ascent Solutions (AS!, Inc) ............ .108 18 ... .JCS ................................ ............. ...... 34 
7 ...... Aspen Consulting .............................. 77 19 ... .Innosofr .. .... .. ........... ...... ................... 21 
344 .. ASR Solutions ............ ... .. ........ ... ..... I 06 330 .. Innovative Computer Solutions ...... I 06 
328 .. Atlantic Peripherals ......................... 112 20 .... lntegrix ............................................. 47 
8 ...... Aurora ........... .................................... 61 2! ... .ltac ......................................... ........... 96 
9 ...... Box Hill Systems .............................. C4 371 .. KLGroup ............................... ........ 111 
IO .... Cenron ............... .... ... .......... ... ..... .. .. . C3 22 .... KOM, Inc . .. ............. .. ....................... 20 
324 .. Clearpoint Enterprises ........ .... .. .... ... 110 23 .... Lighrwave ........................................... I 
........ Comdex Enterprise ......................... 105 439 .. Marrix Markering ........................ .... 109 
... .... . Component Directions '98 ..... ... ....... 65 313 .. Megarek (S .E.I.) ............ .. .. .... .. ... ..... 110 
413 .. Computer Connection of CNY ...... 110 24 .... Media Logic ........................................ 5 
373 .. Computer Marketplace ..... .......... ...... 92 416 .. MCII .............................................. 116 
11 .... Computer Upgrade ............ .. .. .......... .48 36 I .. Michaura Systems ............... .... .... .... 117 
418 .. Concorde Group ... .. .. .... .... .. .. .......... ! 16 371 .. Minnesota Systems lnerrnat'l ............ 92 
431 .. Confluent ..................... ............. ..... 1 I 5 368 .. National Data .......... ......... ... .. ........... 90 
12 .... Consan ............................................. 37 25 .... NCO ............................................ .... 39 
455 .. Cyberrech Station ............. ....... ... .... 106 323 .. Network Information Systems ......... 112 
13 .... Dallas Digital .................................... 25 409 .. Network Instruments ...................... 1 I 3 
364 .. Datalease ......................................... l 10 366 .. Network Technologies ......... ....... .. ... 119 
428 .. Datalease ............................. ............ 112 342 .. Newcourt .......................................... 93 
398 .. Datalease ......................................... 117 320 .. Newland Data ......... .. ....... ... ............ 116 
........ DCI's DB - Client/Server Expo ......... 49 341 .. Nordisk ...................... .. .... ...... ........... 91 
453 .. Digicad ....... ... ..... ..... .... ..... .. .... .... .... 114 26 ... . N'Sror .. .............. ....... ...... .. .... .... .. ..... .43 
374 .. Dynamic Computer ....... .............. .. . 108 376 .. Open Concepts .. ......... .. ..... .. ....... .. .. 108 
40 I .. ELI Systems .... .. ................ .. .. ..... ..... 114 343 .. Open Systems Express ................... .. .. 94 
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CAROLA. FLANAGAN 
2 I 2 Worcester Street 
North Grafton, MAO 1536 
Phone (508) 839-4016 
Fax (508) 839-4226 
email: caflanag@aol.com 

New York/Mid-Atlantic/Southeast 
ROBERT WENTZ 
110 Pig Pen Point Court 
Queenstown, MD 21658 
Phone: (410) 827-5695 
Fax: (410) 827-5789 

120 

Mid-West/Southwest/Central Canada 
LINDA LIEBi CH 
9600 Great Hills Trail, Suire 150 W 
Austin, TX 78759 
Phone: (512) 502-3035 
Fax: (512) 502-9988 
email: lindal@concentric.net 

Southern California/Arizona/ 
Nevada/Hawaii 
TARA DUDAS 
30 Paseo Alba 
San Clemente, CA 92672 
Phone: (714) 361-4908 
Fax: (714) 361-1564 
email: tara@cpg.com 
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NTON started selling memory eighteen years ago, long before Sun started making computers. 
Dday CENTON is one of the world's premier manufacturers of memory for almost every type 

of Sun and Sun compatible workstation and desktop computer ... under the Sun. 

' re also an authorized SPARC International member, 

\ service partner, and Apple developer. In addition , 

. . we have great prices on all types of memory 

i\, modules along with the kind of service and 
11\unal '. d 1. h 
- support you nee . Centon supp 1es t e most 

complete line of memory products for your 

,RC station™, SPARCserver ™, ULTRAstati on ™, 

RAserver™, Hewlett-Packard , Silicon Graphics , 

I RS/ 6000, and many other Sun Compatible machines. 

Every module we sell is guaranteed through 

• Centon 's exclusive lifetime warranty. And we 

back our products with unsurpassed technical 

support through our toll free help line . For your 

free workstation memory configurator and the 

very latest information on Sun and Sun 

Compatible memory upgrades, visit our website at 

http://www.centon .com or call us at 1-800-836-1986. So, for 

memory that outshines the others, choose Centon . 

A VANCE MOCA ~ -..._ CE 
O 

• Available through these line distributors V ~~-1:,R~J~ o.,, , 0 
• .,,'"

0 ,'f,f{I{ 1,f, ~-
.::: NT N Centon Electronics, Inc. Irvine, CA 92718 USA (7 14) 855-9111 Fax (714) 855-6035 
_..,. ELECTRONICS, INC. Centon and the Centon logo ore registered trademarks of Centon Electronics, Inc. All other brands and trademarks ore property of their respective owners.© Centon Electronics, Inc. 
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23 GB DRIVES 

10,000 RPM DRIVES 

RAID BOX 5300 TURBO™+ 

The most reliable disk array 
system now has even BIGGER 

capacities, from 2 GB to 1.3 TB 
using 23 GB drives. And it's 
FASTER with transfer rates up 

to 80 MB/s, Ultra SCSI and 
10,000 rpm drives. 

The RAID Box 5300 Turbo+ 

BoxHill 
BI GGER. FASTE R. SMARTER. 
STORAGE & BACKUP 

is simply a SMARTER hot

swappable, modular RAID system 
with dual failover controllers. 

To get your free Box Hill 
T-shirt* and more information on 

the highest-performance UNIX 

and NT storage system available, 
visit: www. boxhill.com today. 

161 Avenue of the Americas, New York, NY 10013 
PHONE: 212 .989 .4455 or 800 .727.3863 FAX: 212 .989 .6817 EMAIL: info@boxhill.com WEB: www.boxhill.com 

All products mentioned herein are trademarks of their respecttve owners. *T-shirt offer is only valid as long as supplies last. 
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