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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'f11'Array'" 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"fttl'Array 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'f11'AITay. 

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

-········ -········ llllllllii ········ 

-
For departmental to enterprise storage needs, .l'f11'Am!y offers these 
top-of-the-class features: 

Perfonnance - Our RAID controller surpasses the competition with 
VOs 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'f11'AITay subsystems are compatible with Sun, HP, SGI, IBM, 
Macintosh and PCs. Custom configurations and -48YDC 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! 

I RAS 1-800-USA-ARTE 
www.artecon.com/raid Capturing The World In Storage · 

A Member of the Nordic Group of Companies 

6305 El Camino Real , Carlsbad, CA 92009 
Phone 760-931-5500, FAX 760-931-5527 email: raidmath5@artecon.com 

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

Artecon and the Artecon logo are registered trademarks of Artecon, Inc. LynxArray is a trademark of Artecon, Inc. All other trademarks are proprietary to their respective manufacturers. 
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of Your 9erver Room? 

Consolidate your server environment with Lightwave's console management 

solutions. Excess monitors. keyboards and mice limit your abiliry to control your server 

environment while depleting space and energy resources. Do something about it... stop navigating through a maze 

of monitors. from server to server. and control your environment from a single location. 

More than consolidation. Lightwave·s console management solutions provide you 
with a contingency that keeps you in control of your systems when devices crash. 

Alternative access to your servers via the console port ensures that you will 

always have a contingency for control. And while alternative access is a 

great tool, it would be incomplete without our audit trail, tellingyou why 

your devices crashed. 

Lightwave Communications offers a complete line of innovative. reliable 

console management solutions for UNIX. PCs. and Serial devices. 

800-871-9838 

I I Llgbtwave Communications, Inc. 
_ 261 Pepe's Farm Road • Milford, CT 06460 • fax: (203) 874-0157 • sales@lightwavecom.com 

www.lightwavecom.com/sun 
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We embraced UNIX. We used the buddy system. 

F/,p'I HEWLETT' 
~/.!a PACKARD 
[ Expanding Possibilities ) 



Not everything we do at Microsoft comes easily to us. UNIX, for example, required more than 

a little perseverance. We turned to our friend, Hewlett-Packard. We put our heads / UNIX"'-
together and now UNIX and Microsoft® Windows NT" are working really / ' 

well together. The HP service and support staffs are specially trained in MICR\OFT WIN°}ws NT 

UNIX and Windows NT interoperability. The Microsoft engineering staff is optimizing ' HP_.,...... 
performance of products on HP hardware. A lot of good has come out of our work with HP. 

You can take advantage of this by getting an Interoperability Training Kit at the same cost as the 

air you breathe (free*) from www.microsoft.com/ partnering/ interop/ 

Microsoft· 
Where do you want to go today?" 

* Connect time charges may apply. © 1998 Microsoft Corporation. All rights reserved. Microsoft. Where do you want to go today?, and Windows NT are either registered trademarks or trademarks of Microsoft 

Corporation in the United States and/or other countries. Other product and company names herein may be the trademarks of their respective owners. 
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Not only do we have a real way to integrate 
Windows NT and UNIX, we have proof. 

When we got together to make mixed environments work, we knew we 'd have to prove it to 

the UNIX faithful. That's how we came to develop the Interoperability Training Kit, which we're 

giving away over the Internet. So download it from www.microsoft.com/ partnering/ interop/ 

The Interoperability Training Kit is a self-paced training course that explains the architectural 

similarities and differences of Microsoft"' Windows N and UNIX, making integration not only 

/UNIX 

feasible but resoundingly { \ practical. This kit will keep you 

current with the latest MICR~ HPJWS : ndows NT terminology and 

functionality. At the same time, it makes clear how Windows NT and UNIX work together to bring 

technical and enterprise computing to your PC at a greatly reduced total-cost-of-ownership. 

Download proof in the form of an Interoperability Training Kit from www.microsoft.com/ partnering/interop/ 

[h~ ~!~KLi;6· Microsoft· 
[ Expanding Possibilities J 

Where do you want to go today?' 

© 1998 Microsoft Corporation. All rights reserved. Microsoft, Windows NT and Where do you want to go today? are either registered trademarks or trademarks of 
Microsoft Corporation in the United States and/ or other countries. Other product and company names herein may be the trademarks of their respective owners. 
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EDITORIAL 
dpryor@cpg.com 

You Be 
the Judge 

W hat are database vendors to do 
as they face both slowing sales 
growth and narrowing profit 

margins? That's the basic question of this 
month's cover story by Karen Watterson. It turns out that they are doing a lot. 
Oracle, Informix, Sybase and even IBM are changing, looking for new ways 
to sell their wares. The focus seems to have shifted from all-purpose database 
software to applications software, middleware and systems specially targeted 
for e-commerce and decision support applications. As a result, according to 
Karen, "Today's relational databases are being tasked to do more and more. 
No longer simply heads-down online transaction processing (OLTP) systems, 
they're being harnessed to provide data warehousing, support e-commerce and 
offer better integration with both legacy data and enterprise financial and 
resource planning systems." With the advent of thin clients and the Network 
Computer-if it ever takes off-and the emphas is on Web-enabled data access, 
including new applications spawned by Java, more and more stress will be 
placed on application servers, chief among them the database and middle-tier 
servers. If you're developing, designing or administering in this environment, 
you'll want to read "Databases: Taking on New Roles," Page 58. 

Also in this issue, SunExpert revisits the topic of UNIX/NT integration 
on the desktop-this rime, in the guise of an NT system wearing UNIX-like 
or POSIX-compliant garb. Technical Editor Ian Wesrmacott takes Softway's 
OpenNT for a thorough test drive. H e finds quite a bit to like bur a few 
snags. Although many flavors of UNIX run on the Intel architecture with 
success, in some cases-especially those involving developers moving to NT 
or porting UNIX applications to NT-that isn't enough. For them, OpenNT 
extends the Windows NT POSIX subsystem to include full POSIX I 003.1 
(system calls) and POSIX 1003.2 (commands and utilities) compliance. 
OpenNT provides ANSI C interfaces, BSD sockets (mapped to Winsock), 
SVID interprocess communication (IPC), Xl lRG.3 server, a telnet server 
and standard TCP/IP clients. For details, see "OpenNT: More Than Just 
UNIX and NT," Page 65. 
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NCs and Growing Pains 

A pril showers bring May flow
ers-and, hopefully, some long
a wa iced good n ews for NC 

proponents. By the end of March, the 
first full commercial release of Sun 
Microsystems Inc. 's JavaScacion should 
finally be under way. Prospective buyers 
of Sun's NC have been waiting a year 
and a half for the finished produce. Sun, 
which originated the concept of the 
Network Computer, first introduced its 
own NC produce in October 1996. Sun 
has twice pushed back che full commer
cia l release of che JavaScacion, which 

version, thanks to the addition of a jusc
in-cime (JIT) compiler, according to Ted 
Murguia, group manager for JavaScacion 
product marketing. A JIT compiler can 
speed program execution by two co three 
times over a Java interpreter. 

Like the beta release, the new version 
spores a MicroSPARC chip, although a 
different model-the Hep-which adds a 
PCI Controller and bus interface. Even
tually, Sun plans to equip its NC with a 
Java chip, based on Sun Microelectronics 
Inc. 's picoJava core design, but has not 
yet decided when, Murguia says. 

'A long time in the lab,' the commercial release of Sun's JavaStation is 
due out by the end of March. 

has, so far, been avai lable only in a 
developer's version to select beta sites. 

"Clearly, Sun's efforts have been a 
long time in the lab, and a disappoint
ment in the marketplace," observes Peter 
Kastner, chief of research at The 
Aberdeen Group, a research firm based 
in Cambridge, MA. "In chis case, no 
news has been bad news." 

Bue Sun hopes to reclaim its leader
ship role by finally rolling out the com
mercial JavaScacion. le will offer a 
speedier execution time than the beta 

8 

Remote usage of che JavaScacion will 
become easier, thanks to an additional 
4 MB of optional flash RAM and sup
port of the point-to-point protocol 
(PPP) for dial-up access via a modem. 
"You turn che machine on , ic dials up the 
number and secs the PPP connection. 
Then it checks its own software co see if 
it has the latest version and, if it does, 
boots from flash memory. It's a very fast 
process," says Murguia. Without flash 
memory, a JavaScacion muse download 
the operating system and main appli-
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cations each time it is booted. Ocher 
changes include an increase in the 
machine's base RAM-16 MB instead of 
8 MB-and support for Java Developer's 
Kie 0DK) 1.1 and Fast Ethernet. 

Bue che question remains: Is there 
anything chat makes chis JavaScacion 
stand out? Noc really, says Ei leen 
O 'Brien, director of the NC Program 
for Internacional Data Corp. (IDC), 
Framingham, MA. "le sounds like they're 
bringing their original produce up to par 
with what ocher vendors are offering. I 
don't as yet see it as having anything very 
different or outstanding." Bue, she adds, 
Sun's first goal is simply to get a produce 
out into che marketplace. "Now chat 
they do have something chat's on par 
with ocher NCs, I would encourage 
chem co market and sell it. " 

Ac press time, no price or dace for 
the official release had been sec, but a 
spokeswoman for Sun says the produce 
will definitely be ready co go by the end 
of chis quarter with a price tag no high
er than the current $742 for a base con
figuration. 

The real battle for Sun will be con
vincing customers chat they need a Java
specific NC, rather than a termina l 
emularor for accessi ng Windows and 
legacy applications. So-called Windows 
terminals, which use Cicrix Systems 
Inc. 's WinFrame software co access 
Windows NT applications running on a 
server, have proved increasingly popular 
with users who like the idea of a chin 
client, but not necessarily a Java NC. A 
large pare of the reason is the continued 
lack of Java-based business applications. 

"The deployment of Network Com
puters hasn't been Java-based. Ic's been 
mostly Windows terminals chat can also 
run Java," says Colin Mahony, analyse 
for the Yankee Group, a Boston, MA
based research firm. "Very few have 
been pure Java. " 

Sun's JavaScacion can double as either 
a Windows or green-screen terminal. Bue 
the increasing number of chin-client 
options-whether marketed as Java NCs, 



Imagine a 30 Terabyte Hard D isk Archive 
Without Spending Terabucks 

Imagine the luxury of archiving 

everything to a virtual disk. Wi th 

AMASS software you can directly access 

the enormous storage capacity of an 

automated library, with the fam il

iarity and ease-of-use of a hard 

disk. AMASS software makes data 

stored in optical or tape libraries 

accessible with the look-and-feel 

of hard disk - transparent to 

applications, such as Databases, 

Imaging, and Mul timedia . 

AMASS supports the most pop-

ular UNIX and Windows NT* 

platforms. And, you have the 

freedom to choose the 

automated library that 
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ent manufac turers such as 

EMASS, HP, DISC, StorageTek
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-
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proven, leading archive software 
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day free software trial. 

1-800-653-6277 • storage@emass.com • http://www.emass.com/se 
· Initial AMASS NT release limits supported storage devices. EMASS and AMASS are registered trademarks of EMASS, Inc © Copyright 1998 
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Windows terminals , NetPCs or just 
stripped-down $900 PCs-available to 
corporate customers will make things 
more difficult for Sun , says Ron 
Rappaport, analyst for Zona Research 
Inc., Redwood City, CA. "The state of 
the market today is considerably more 
competitive than at any of Sun's past pro
posed rollout dates for the JavaStation." 

The industry is also inclined to be 
more skeptical about consumer demand 
for NCs. While proponents have been 
predicting a massive rush to NCs in the 
past, it's clear that NCs won't be replac
ing PCs and workstations-or even termi
nals-overnight. IDC, for instance, is 
predicting that just 300,000 NCs will 
ship this year, down from its earlier fore
cast of 500,000. 

Even Sun's NC teammate Oracle 
Corp. may be feeling a bit more reserved 
about Nerwork Computers. Last month, 
a report appeared in an industry trade 
journal that Oracle was backing away 
from its commitment to Nerwork Com
puters. That would be a major shift for 
Oracle, which has spent the past year 

News 
introducing its Network Computing 
Architecture (NCA) for NC systems and 
only recently announced the release of 
a Java-based version of its suite of enter
prise applications. Oracle also owns 
Nerwork Computer Inc., a privately held 
company that sells the NC Nerwork in 
the Box, a package containing NCI's 
server software and third-party server and 
NC hardware. 

Oracle spokespeople vehemently deny 
the report, but they confirm that Oracle 
Chief Executive Officer Larry Ellison 
intends to spend more time promoting 
the company's traditional database appli
cations. Ellison had been devoting con
siderable effort to plugging Network 
Computers. Lower-than-expected earn
ings, due to sluggish sales of software 
licenses, are the main reason that Oracle 
must focus more attention on the sales of 
its bread-and-butter products. 

Dan Berkowitz, Oracle's director of 
public relations, stresses that the com
pany does not plan to lessen support for 
network computing. "We're going fu ll 
steam ahead with al l our NC initiatives, 

NC Standards Get a Remake 

10 

Another Network Computer product that should be ready to roll in April is the 
NC Reference Profile Version 2. In January, the Open Group's NC committee 

met at Sun's headquarters in Menlo Park, CA, to hammer out additions to the 
NC Reference Profile. The committee, which includes representatives from Sun 
Microsystems Inc., IBM Corp. and Oracle Corp., has been working on the design 
for Version 2 of the NC profile since last October. The first version of the NC pro
fi le made its debut in 1996. 

Some of the additions include support for HTML 4.0 and JavaScript, as well 
as support for Virtual Real ity Modeling Language (VRML) and Secure Sockets 
Layer (SSL) Version 3. NCs that meet the new specs will also have to support 
the Dynamic Host Configuration Protocol (DHCP) for assigning IP addresses to 
stations in a network, and CORSA 2.1 Object Request Broker (ORB) with Internet 
Inter-ORB Protocol (IIOP) Version 1, the CORSA message protocol used on the 
Internet. NC Reference Profile Version 2 will also include support for an email 
cl ient (the prior version supported only the mailto: command for responding to 
email address links on Web sites) . 

The final specifications are due to be published in April , with testing and 
branding for products that wish to carry the NC Reference Profile logo scheduled 
to be available in the fourth quarter of 1998. Also in January, another committee, 
the Network Computer Management Group, met in Cupertino, CA, to address 
interoperability between NCs and servers from different vendors. Gordon 
Yamamoto, manager of Internet technology development for the Solaris Server 
Group at SunSoft Inc., Sun's Solaris software division, says the committee of 
more than 50 people from 25 companies expects to submit an initial specifica
tion to The Open Group by the end of March. The group will address five key 
areas: booting over a network, configuration management, instrumentation, 
print management and security.-sjh 
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including Network Computer Inc., " 
asserts Berkowitz, pointing to the com
pany's recent purchase of a 60-second, 
$2.6 million TV ad that aired during 
this year's Super Bowl touting nerwork 
computing.-.ryh 

Sun DB Punch 
from IBM 

IBM has expanded the platform sup
port for DB2 Universal Database Enter
prise-Extended Edition (EEE) to include 
clustered Sun Microsystems Inc. Solaris 
and Microsoft Corp. Windows NT 
servers and massively parallel processors 
(MPPs). Until now, IBM's AIX was the 
only operating system able to take 
advantage of the parallel support with 
DB2 Universal Database EEE. "The 
interest in Sun platforms for Internet
based work is huge," says Jeff Jones, pro
gram manager for data management 
marketing at IBM's sofrware solutions 
division. "We very much would like to 
see RS/6000s used by that crowd, but we 
can't dispute th e interest in both 
Windows NT and in Sun servers." 

The move is seen by analysts as a 
positive step for Big Blue, as it attempts 
to challenge database market leader 
Oracle Corp. "For IBM to be creditable 
as an independent database vendor, 
which is really what their goal is, they 
must have their DB2 products on non
IBM products," says Judith R. Davis, an 
independent industry consultant based 
in Marion, MA. "NT and UNIX are the 
core platforms for databases today." 

Jones says, "We very much expect 
that we can jump up and give Oracle a 
real run for it. " 

The use of a common application 
programming interface between DB2 
Parallel Edition, DB2 Common Server 
and DB2 Enterprise-Extended Edition 
will help DB2 in becoming available on 
non-IBM products. This allows the 
systems management and front-end 
tools to be written as a single APL "This 
means all of the third-party tools [ven
dors] and ISVs [independent software 
vendors] have an easier way to bring 
tools to the Enterprise-Extended Edi
tion," says Stephen Brodst, managing 
partner at Strategic Technologies & 
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Script Center, a new feature of IBM's 082 Universal Database, lets users 
create, save, execute and schedule command scripts. 

Systems, a Boston, MA-based consulting 
firm. "This is major. " 

Brodst says he is also impressed that 
the Starburst optimizer is now available 
as part of Enterprise-Extended Edition. 
Previously, it was only available with 
DB2 Common Server. The Starburst 
optimizer, developed at IBM's Almaden 
Research Center, reportedly offers query 
rewrite capability. "This means the data
base will be able to handle a lot more 
complex queries," Brodst says. 

As well as the ability to divide com
plex queries into multiple parts-which 
can then be run on numerous servers, or 
hundreds of processors, simultaneous
ly-DB2 Universal Database EEE is des
igned so that functions such as insert, 
update and delete can operate in paral
lel. Furthermore, it can perform data 
scans, joins, sorts, load balancing, table 
reorganization, data load, index creation, 
indexed access, backup and restore 
simultaneously. 

To specifically service the Internet 
"crowd," DB2 Universal Database EEE 
comes with applications like IBM 's 
Net.Data for Web development and sup
ports Java and Java Database Connec
tivity QDBC). Other features include an 
object-relational database engine, replica
tion support, extended GUI administra
tion cools, Lotus Development Corp. 
Domino Go Webserver, Lotus Approach 
and Hose Connectivity.-ptc 
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Java Developers 
Get a Scripting 
Language 

In February, SunScript, the research 
group at Sun Labs responsible for the 
T cl (for Tool Command Language, pro
nounced "tickle") scripting language, 
released Version 1.0 of both its Jacl and 
Tel Blend projects. Jacl, which stands 
for Java Command Language, is a 
100% Java implementation of Tel 8.0. 
T cl Blend is a T cl Extension chat allows 
developers co dynamically load the Java 
Virtual Machine (JVM) inco the Tel 
interpreter, or, vice versa, load a T cl 
interpreter into the JVM. 

SunScript's motives for developing 
Jacl and Tel Blend are twofold. The 
idea behind Jacl, says Ray Johnson, 
manager of the T cl/Java project, is co 
provide Java developers with a powerful 
scripting language. T cl developers, who 
number in the 300,000 to 
500,000 range, use the scripting 
language for everything from sim
ple shell scripting to cross-plat
form application assembly and, 
with the Tk toolkit, GUI develop
ment. Tel Blend's role, on the other 
hand, is to give developers a means co 
gradually transition their existing code 
base co Java. "With T cl Blend," explains 
Johnson, "you can pur a Tel veneer over 
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your existing libraries." Then, you load 
the JVM in Tel Blend and can begin 
adding new libraries written in Java. 
Eventually, says Johnson , the goal is to 
replace Tel Blend with Jacl, and achieve 
100% Pure Java status. 

Tel has traditionally been imple
mented in C and, as such, was available 
only on the platforms to which it had 
been ported. Admittedly, this included 
many of the operating systems in com
mon use coday, including most varieties 
of UNIX, Windows NT/95 and Mac 
OS. In recent years , about one half of 
the Tel downloads have been for 
Windows, says Johnson . Jacl, on the 
other hand, should run on any plat
form chat supports the Java Devloper's 
Kit (JDK) 1.1 or higher. To date, it has 
been rested on Solaris and on Sun's 
Windows NT JDK (Microsoft's JDK 
1.1 omits the Java Native Interface, or 
JNI, on which Jacl relies heavily). 
Further operating system support for 
JDK 1.1 is contingent upon the operat
ing system vendors, not SunScript. 

T cl developers hoping co switch co 
Jacl should be forewarned: Not all of 
the functionality found in T cl 8.0 exists 
in Jacl yet. Notable exceptions are sup
port for namespaces , sockets and Tk. 
Also, according co Usenet sources, code 
written in Jacl is not "applet-able," that 
is , it does not run directly within a 
browser. This, explains Johnson, has to 
do with a conflict between the Java and 
T cl security models. 

While not being able to run Jacl 
within the browser may appear to be a 
glaring problem, Johnson insists that, 
thus far , Jacl developers have yet to 
express any real interest in using Jacl for 
applet development. "Tel isn't 
small-about 650 KB-which makes it 
way too big for developing Internet 
applications. " However, it remains a 

good choice for anyone develop
ing deskcop-bound and intranet 
applications. "Where we see T cl 
being used a lot is by anyone who 
is responsible for creating their 
own cools, but isn't a full-blown 

programming shop." Examples include 
systems administrators, engineers and 
financial analysts. 

Both Jacl and Tel Blend are available 
for download from SunScript's Web site 
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News 
at http:// sunscr ipt. sun. com. 
There are no plans to charge for ei ther 
tool. Other research projects under 
Su nScript 's umbrella include Safe 
Tcl/Tk, a Web b rowser plug-in that 
allows users to run T cl/Tk applications 
from within a browse r. The plug-in 
made its first appearance two summers 
ago and is now in Version 2.0, released 
in January.-ab 

Persona/Java Ships 

14 

Sun Microsystems Inc. has released 
the Persona!Java platform 1.0 reference 
implementation to licensees. Sun 
expects this to result in Java-based 
devices such as Web-browsing phones 
before the end of 1998. Persona!Java, a 
subset of the Java software platform, 
was built specifically for network-con-
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nectable consumer devices such as 
mobile hand-held computers and sec
top boxes. 

More than 12 companies have 
licensed the platform since its release in 
January, including Acorn Group PLC, 
Wind River Systems Inc. and Lucent 
Technologies Inc. Manufacturers see 
Sun's commitment to embedded sys
tems as a great benefit to their cus
tomers by all owing them to easi ly 
integrate Web access to their products. 

"Persona!Java addresses one of 
the biggest issues in embedded sys
tems-memory footprint. The PJava API 
is much more tailored toward embed
ded aplications with the requirement of 
personalized user interfaces like set-top 
boxes or smart phones. As PJava 
requires a real-time operating system 
[RTOS] to operate, the combination of 
Wind River's leading RTOS VxWorks 
and PJava make an ideal platform for 
quickly developing and reliably deploy
ing PJava in a broad range of applica
tions," says Joerg Berhtoldt, product 
manager for Wind River's Embedded 
Internet, Alameda, CA. 

A beta release of Personal 
WebAccess 1.0, also by Sun, offers a 
customizable Web browser for devices 
that run PersonalJava. The compact 
browser-at 750 KB-is written entirely 
in Java and supports HTML 3.2, 
frames, tables, cookies, Java applets 
and HTTP 1.1. The browser can be 
easily integrated with other compo
nents or applications such as calendar 
and emai l app li cations. Licensing 
options include binary redistribution 
and source code licensing. 

A complete version of the Personal
Java specification is posted on Sun's 
Web site at http: / / j ava. sun. com/ 
products /personalj ava. Infor
mation on Personal WebAccess 1.0 can 
also be found at that site.-mm 

Netscape Makes 
Navigator Free 

The executives of Netscape Com
munications Corp. had hinted their 
browser software would soon be free 
to cusromers, and on January 22, 
1998, it was made official. The com-
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pany announced that not only would 
its popular Web clients, Navigator and 
Communicator, be free to users, but so 
would the source code for Version 5.0 
of the Communicator suite. The 
change in pricing matches Microsoft's 
policy of not charging for its browser, 
Internet Explorer (IE). 

Navigator has been steadily losing 
market share to IE, but by many 
accounts still ranks as the most popular 
browser used on the Web (the latest fig
ures from market research firm Zona 
Research Inc. , Redwood City, CA, for 
September 1997, showed Navigator with 
62% to IE's 36% market share). What 
surprised Netscape observers most was 
the decision to give third-party develop
ers the source code for Communicator 
5.0 developer release, expected by the 
end of first-quarter 1998. The only stip
ulation is that developers would have to 
post their modifications to a Netscape
run developers' site. This would allow 
the company to use enhancements in its 
own reference release of the product. 

"We have significant leadership in 
the client [market] share, and we want 
to retain and grow that," says Marty 
Cagan, vice president of platforms at 
Netscape. "Our belief is when we com
pete on an equal ground pricing-wise, 
we win ." 

In other news, Netscape still hopes 
to release its 100% Pure Java browser 
in the first half of this year. Specifically, 
the company has tentatively planned to 
have the browser, commonly referred 
to in the press as Javagator but called 
Maui in Netscape circles, available in 
beta release this month, and then in 
final code by the end of June. "Those 
are the dates for now," says Edith 
Gong , group product manager at 
Netscape. "That 's the plan. It may 
change as we're working on the prod
uct, but that 's where we are at this 

.time. " 
One possible hitch in Netscape's 

delivery plan for the Java browser is the 
restructuring the company is going 
through due to recently reported finan
cial difficulties. Netscape reported a net 
loss of $88.3 million for the fourth 
quarter of 1997. The company has 
begun layoffs and closing certain facili
ties (reports are of 300 planned layoffs). 
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News 
One of the people to be handed a pink 
slip is a software engineer who was work
ing on the Maui project. The former 
Netscape employee believes if the project 
was ongoing, there would be no need to 
look for a new job. Both Netscape and 
Sun Microsystems Inc., co-developer in 
this endeavor, strongly deny that the lay
offs will shelve the Java browser, and they 
intend to deliver it this year. "We are 
committed to it," says Gong. "It's a proj
ect that we will continue to resource. 
We're probably going to be a little more 
creative in the resourcing of it. We are 
going to deliver that product." 

Netscape says Maui will be a browser
only component targeted toward the 
fledgling Java-based Network Computer 
(NC) market. Netscape hopes that its 
Java browser will be the first product to 
use the company's next-generation 
rendering and layout engine that will 
come in the form of a , 
JavaBean. This new 
technology, code-named 
Gemini, will also be 
used in future versions 
of Communicator, the 
company says. Netscape 
has reportedly decided 
to stop developing Java 
Virtual Machines for 
all the platforms that 
Navigator runs on. 
Instead, an open API 
will be created for 
Communicator 5.0. 

When Javagator was 
originally announced in 
August 1997, Netscape 
stated that it planned to 
release the product by the beginning of 
1998. The company says that there are 
no major problems with its develop
ment, and that the original announce
ment only outlined the company's hopes 
for delivery. 

"To be 100% honest, I thought Java 
was supposed to speed up application 
development," quips Zona's Ron 
Rappaport, regarding Netscape's failure 
to deliver the browser before the begin
ning of the year. "There could be any 
number of reasons [for the delay], but 
in order to step up support for Java
based NCs, this product should roll out 
ASAt'-ptc 
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Internet Copyright 
Law Signed 

On December 17, President Clinton 
signed into law the "No Electronic Theft 
(NET) Act," resulting in cheers and 
groans from different parts of the 
Internet community. The new legislation 
is designed to protect copyrighted mater
ial-such as software, music and text-with 
a retail value of $1,000 or more. Leading 
the way in praise of the new law are soft
ware groups and members of the enter
tainment industry. "President Clinton's 
passage of the bill represents the start of a 
new era for electronic commerce and 
trade," says Robert Hollyman, president 
of the Business Sofrware Alliance, 
Washington, D.C., an organization rep
resenting software manufacturers' inter
ests. "We applaud his leadership on the 
critical issue of copyright protection." 

The NET Act is also seen in a positive 
light by Internet service providers (ISPs). 
Under this law, ISPs would not be penal
ized for copyright infringement of others' 
property by their customers, and added 
protection could create an environment 
that encourages providing content on the 
Internet. "[NET] doesn't impact us too 
much because we're hosting for people 
that it would impact," says Bill South
worth, chief executive officer and chair
man of HarvardNet Inc., an ISP based in 
Harvard, MA. "Potentially, it will make 
it safer for people to do a greater degree 
of publishing, so it could have an indi
rect effect on us." 
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Not everyone is happy with the legis
lation. The Association for Computing 
Machinery (ACM), a New York-based 
group of scientists and computing pro
fessionals who support the free exchange 
of information and ideas across the 
Internet, say the law was hurried through 
the legislative process. The group believes 
the act would make it illegal to transfer 
information protected under the U.S. 
"fair use" doctrine and restrict scientists 
from making their research available on 
the Internet for use by colleagues and 
students. Also, the organization feels the 
penalties are too severe and the law is not 
specific enough in determining the level 
of copyright infringement. "We feel the 
penalties are quite draconian," says 
Barbara Simons, chair of ACM. ''And the 
way to determine a federal misdemeanor 
or a federal felony is rather 'iffy."' 

"This raises a number of questions 
and concerns, not the least of which is 
enforcement," says David Anderson, an 
attorney with the law firm of Christy and 
Viener in New York. "It appears we have 
been handed simply another overly broad 
federal criminal statute which the gov
ernment will be free to employ against 
those relatively small percentage of 
offenders it deems worthy to prosecute." 

Under NET, a person who willfully 
infringes on copyrighted material worth 
at least $1,000 could be subject to 
criminal prosecution even if they do 
not profit from their actions. For mak
ing one or more copies of material with 
a total retail value of at least $1,000 but 
less than $2,500, the violator could be 
imprisoned for up to one year and 
fined up to $100,000. For copies with a 
retail value of $2,500 or more, the vio
lator could be imprisoned for up to 
three years and fined up to $250,000. 
A second offense could lead to a prison 
term of up to six years. 

NET was created to close a loophole 
in the law that allowed the distribution 
of copyrighted material by people who 
weren't profiting from it. The most ofren 
cited case is that of David LaMacchia, 
who as a Massachusetts Institute of 
Technology graduate student set up an 
electronic bulletin board where he dis
seminated copyrighted sofrware without 
consent, free of charge. LaMacchia was 
prosecuted but not found guilty. The 
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News 
main reason was the law at the time 
required proof that a person's activities 
were for the "purpose of commercial 
advantage or private financial gain." The 
NET Act has amended the Copyright 
Act so that a person can be held account
able for the reproducing or distributing 
of copyrighted works which have a total 
retail value of $1,000 or more, not just 
for infringing on a copyright for financial 
or commercial gain.-ptc 

IP Numbers Game 
If you want to register a new domain 

name, it's still a bargain at about $100 
for two years. But if you need a new 
block of IP addresses, it's going to cost 
you a few grand. That's because 
Network Solutions Inc., Herndon, VA, 
the public company that formerly over
saw both the assigning of IP addresses 
and domain names, has bowed out 
of the address registration business. 
Instead, a new, nonprofit organization, 
the American Registry for In ternet 
Numbers (ARIN), will take on the task 
of doling out blocks of IP 

vice providers (ISPs) and 

started to question whether there was any 
real operational need to have the same 
entity provide both domain name and 
address registration services," Graves says. 

ARIN has two counterparts that han
dle address registrations in other parts of 
the globe: the Asia Pacific Network 
Information Center (APNIC) in Tokyo, 
established in 1993, and the European 
registry service, Reseaux IP Europeens 
(RIPE) in Amsterdam, which opened its 
doors in 1989. Like ARIN, both are 
nonprofit, member-run organizations. 

The Internet is undergoing a major 
makeover, with the opening of a new IP 
address registry for North and South 
America, and the unveiling in January 
of the U.S. Department of Commerce's 
plan to overhaul the domain-name reg
istration process. Representatives from 
ARIN, APNIC and RIPE will all serve 
on the board of the new, not-for-profit 
organization to oversee the registration 
of IP addresses and domain names. 

While ARIN's mandate to assign IP 
addresses won't be affected by the new 
plan, the fate of Nerwork Solutions will. 

addresses to Internet ser- AR 
COrporatiOilS for fees rang- A~erican Regimy-for Internet Number• 

Under the proposal, rwo 
types of top-level 
domain-name registration 
entities will be estab
lished-registries charged ing anywhere from $2,500 

to $10,000. Previously, IP addresses were 
assigned free of charge. The fees will be 
used to fund the operation of the registry 
and may be reduced if ARIN produces a 
budget surplus. 

Dave McClure, executive director of 
the Association of Online Professionals, 
Alexandria, VA, doesn't think the fees are 
excessive: "Certainly, $2,500 for a block 
of 8,000 individual addresses is not 
unreasonable." 

The minimum number of host 
addresses that ARIN will sell is a block 
of 8,192 (the equivalent of 32 Class C 
addresses), so customers who need only 
a few IP addresses-such as a small busi
nesses or ISPs-must still purchase them 
from a larger provider. It will be up to 
that provider to decide whether or not 
to pass along the ARIN fees. 

ARIN, based in Chantilly, VA, has 
been in the planning stage for nearly 
three years, according to Dave Graves, 
director of business affairs for Nerwork 
Solutions. "The Internet community 
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with maintaining the database for each 
top-level domain, and registrars, which 
will provide registration services to end 
users. Nerwork Solutions will retain its 
position as the registry of the. net, . com 
and . org domains, while new registries 
will be created for each additional top
level domain that is proposed. However, 
Network Solutions will lose its exclusive 
right to be the registrar of the . net, 

. com and. org domains and will have to 
compete with other registrars for busi
ness-presumably by offering lower prices 
and value-added services.-sjh 

Relief from the 
Pain of Messaging 
Platform Migration 

Moving from one messaging plat
form to another may not be your idea of 
fun, but it does appear on IT depart
ments' to-do lists with astonishing fre-
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quency. According ro David Ferris of 
Ferris Research, a market research firm 
in San Francisco, CA, about 50% of 
organizations today are now migrating 
to a new messaging platform. 

News 
Server and Microsoft Corp.'s Exchange. messaging platforms ro a single, stan

dards-based system. The Sun and Net
scape offerings appeal co chem because 
they are both based on IMAP4, or the 
Internet Messaging Access Protocol, a 

This harried state of affairs is nothing 
new, says Ferris, "it's been true for the 
last 10 years." The reason? "Companies 
are constantly merging with other com
panies chat use different products, and 
they are constantly updating to newer 
technology." 

Meanwhile, says Robertson, organiza
tions tend co leave behind LAN-based 
systems such as Microsoft (MS) Mail 
and Locus cc:Mail, and hose-based 
systems such as IBM Corp.'s 
Professional Office System 
(PROFS) and OfficeYision/VM. 

. widely accepted standard. ........ ~ .... .;. 
For these organizations, how-

These days , when an organization 
decides to adopt a new email system, it 
tends · ro lean toward one that also 
includes groupware capabilities, says 
Bruce Robertson, program director of the 
Mera Group's Global Networking 
Strategies Service, Stamford, CT. "People 
are looking for more chan just mail," 
Robertson says. They also wane features 
such as calendaring, discussion groups 
and directories. Examples of these sores of 
groupware systems include Lotus 
Development Corp.'s Notes, Netscape 
Communications Corp.'s Internee Mail 

Catering to the Sun 
Microsystems Inc. crowd is 
Madison, WI-based Wingra 
Technologies Inc., a supplier 
of gateways and directory 
synchronization products . 
Missive, the company's 
Internee backbone email 
switch, has been shipping on the 
Solaris platform since June 1997. And in 
January, the company announced migra
tion services co companies adopting 
either Sun Internet Mail Server or 
Netscape Messaging Server, and leaving 
behind MS Mail and cc:Mail. 

According co Dave Nelson, product 
marketing manager at Wingra, a lot of 
companies wane ro move from several 

The fast track to database performance begins and ends with MegaRam® Solid
State Disks (SSD). These plug and play SCSI devices shatter 1/0 bottlenecks 
and do more to improve database response than faster processors and more 
powerful database engines combined. 

ever, the ability co migrate 
gradually is just as important 
as whether or not the technol
ogy can convert scored email 
messages from one format co 
another. Explains Robertson: 
"Migration is about more than 
just conversion, it's also about 

coexistence. The 
~~:::~:::~.@ larger a company, 

the longer and more 
drawn our the migration process 
becomes. Customers are looking for solu
tions chat require them co make a mini
mum investment not only in terms of 
money, but in terms of time and effort." 

Wingra apparently agrees with this 
sentiment, given its newfound focus on 
services. Organizations can now call on 
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Wingra not only to provide Missive 
technology, but also migration plan
ning, infrastructure installation, pilot 
services, administrator training and roll
out. Compare this to the brute-force 
approach offered by lower-end toolkits 
and vendor utilities, says Wingra: Less 
service-oriented approaches often result 
in substantial disruption to end users. 

In the coming year, Wingra also 
plans to support other target messaging 
platforms, including Novell Inc . 
Groupwise, Microsoft Exchange and 
Lotus Notes. The company is also con
sidering aiding customers in migrating 
from IBM PROFS and OfficeVision/ 
VM , Digital Equipment Corp. 
VMSmail , Digital ALL-IN-1, Novell 
MHS and Global MHS. Pricing for 
Wingra's Missive technology starts at 
$50,000 with support for three differ
ent messaging systems. Wingra also 
offers a monthly licensing option when 
Missive is used as part of a messaging 
migration; charges vary from $4,000 to 
$6,000 per month, depending on the 
duration of the project.-ab 

News 

Storage Vendors 
Merge 

Storage Dimensions Inc., Milpitas, 
CA, a vendor of RAID storage systems 
for the PC-LAN market, and Artecon 
Inc., Carlsbad, CA, a supplier of enter
prise storage solutions for the UNIX mar
ket, have announced a merger. The 
merger is expected to create an open sys
tems storage leader with annual revenues 
of approximately $170 million, based on 
recent revenue. 

The combination will enable one 
company to provide enterprisewide serv
er-independent disk and tape 
storage solutions from the smallest 
PC-server workgroup to the largest 
UNIX superservers in the data center. 
Artecon's nerwork-attached storage prod
ucts will now be available to Storage 
Dimensions' customers, and Storage 
Dimensions' tape backup products will 
support UNIX environments. 

"With Storage Dimensions and 
Artecon, there really is a merger advan
tage in some of the technology that they 

already have. Artecon has some net
work-attached storage and some Fibre 
Channel products, which I think would 
merge nicely with Storage Dimensions' 
products. So there is a synergy as well 
there for the companies and, of course, 
combined they're now a larger force in 
the storage market," says Dennis Casey, 
analyst at Strategic Research Corp . , 
Santa Barbara, CA. 

Because Artecon is well-known in the 
UNIX market and Storage Dimensions 
in the PC-LAN field, a new name for 
the combined companies has not yet 
been established. Criss Marshall, vice 
president of corporate communications 
for Storage Dimensions, reports that the 
merger will not affect current resellers of 
either company. 

James Lambert, president and chief 
executive officer of Artecon, will assume 
that same role in the merged company. 
David Eeg, president and chief executive 
officer at Storage Dimensions, will work 
closely with Lambert to ensure a smooth 
transition. The merger is expected to be 
completed by the end of March.-mm 

POLARIS 
Get the most from the hottest new 
technology from Sun . Now yo u can 
master the complex terrain of applying 

and mainta ining Ultra Ente rpri se Serve rs in your miss ion-c riti ca l 
environment. Comprehensive education for Ultra Enterpri se 
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• Troubleshoot hardwa re and software failures 
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Server Training 
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• Sun ·s complete curri culum of technica l and end-use r training 
• Hewlett Pac ka rd Training Programs ■1!.!!111!!1■■■ 

• ~~l~t~:~s~;~~t: ; ; ~~r ~:; ~~alized Training armn 
Sun Authori zed training programs from Polari s give students 
personalized atte ntion to learn the skill s they need in their 
everyday work environments. Our courses fea ture a combination 
lecture/lab form at, fri endly, expe rt instructors, comfortable 
learning fac ilities, limited class sizes, and exce ll ent student-to
equipment ratios. 

For a ll of your Sun educa tion needs, contac t Polari s at l-800-
541-583 l X224 in the US or +31-26-3116068 in Europe, or 
send an Email message to training@polari s I .com in the US or 
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Sun, Sun l\ licrosystems, and the Sun Logo are tradema rks or registered trademarks of Sun 

1\ licrosystems, Inc. in the United States and other countries. 
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~ PLAINTREE 
I~ s y s T E M s 

TH E GI G A B I T B .\ C K B O "\ E C O \I P \ \ \ 

1-800-370-2724 
www.plaintree.com/sea 

When you transfer a large file on your LAN, do 

you: a) Take a coffee break; b) Go for a long 

lunch; or c) Start planning for retirement? There's 

a much more efficient alternative. NextWave™ 

Switching technology from Plalntree. NextWave 

Switching is so powerful , it delivers the 

performance that LANs have always promised. 

Our backbone switch , the WaveSwitch™ 9200, 

has 16 Gigablts per second of non-blocking 

throughput . That ' s a lot of throughput - more 

than enough to handle 128 simultaneous 

streams of 100BASE-TX traffic at full-wire 

rate without dropping a single packet. (And 

that 's a lot of file transfers!) 

Plus, with our support of Sun™ trunking and 

Gigablt Ethernet, you ' re not limited to link 

speeds of 100 Mbps. 

For a FREE copy of our white paper, How 
To Build Glgabit Local Area Networks 
(And How Not Toi), call 800-370-2724. Or 

visit our Web site @ www.plaintree.com/sea 

to learn more. Because when it comes to speed 

and performance, NextWave Switching leaves 

other technologies in the dust. 

© 1997 P!aintree Systems, Inc. All rights reserved. Ptaintree, NextWave Switching and WaveSwitch 
are trademarks and registered trademarks of Plaintree Systems, Inc. Al! other trademarks are the 
properties of their respective holders. 

Circle No. 14 



Ask Mr. Protocol 
by Michael O'Brien 

" T ''I fl. " ,t t never ry. 
- Someone wrong 

"It'll never fly. " - Someone 
right, under different 
circumstances 

"The all-diesel kitchen 
of tomorrow!" - Cairo 
World's Fair 1938 

Mr. P. and the Boring '90s 
Q• I have to say that, incomprehensible 

• as he is, Mr. Protocol has always 
been the most even-tempered-whatever-I've 
come across. Why is he macerating that mag
azine article? 

A Same reason you'd do ic: He's irri
: tated. He's been reading one of 

those unfortunate articles by glassy-eyed 
people trumpeting the march of technol
ogy, and it's all gotten a bit much for him. 
He lives life on an Internet timescale, and 
he's bored, bored, bored. Complains there 
hasn't been any spice in life since the cur
over from NCP to TCP/IP. Stories about 
gigarouters bore him to tears. We were in 
the supermarket the other day, and an 
advertisement that temporarily interrupt
ed the Muzak read out a URL. I thought 
he was going to throw the shopping cart 
through the nearest loudspeaker. Then he 
ran out into the parking lot, screaming 
"URN! URN! With festering boils, die! 
U-R-N!" I think he's discouraged in that 
particular case by the failure of Uniform 
Resource Name technology to keep up 

24 

with the distribution of Uniform Resource 
Locators, which were never intended for 
humans to see or use. 

Ir's all emblematic of a slowdown in 
a certain type of technology, one that 
almost no one seems to have remarked 
on. I don't know if it's journalistic lazi
ness, or because it goes against the cur
rent religion, or what. Look at it this 
way: How often have you read some 
report that mentions how amazing 
things were for our grandparents? You 
know the sort of rhing-"From horse 
and buggy to transcontinental jetliner 
in one lifetime! Zowie!" Ir's all true 
enough, but it's so trite by now that 
most editors throw the copy back with 
orders to get rid of 300 words of excess 
baggage without thinking twice about 
it. If you look at the history of those 
stories , though, there's a much more 
revealing truth. 

Originally, those stories were part and 
parcel of the "iron foundry uber alles" 
pro-technology outlook that the Western 
press followed without question back in 
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the days of Empire. It led to such pieces 
of nonsense as the university graduation 
speech that extolled the virtues of push
ing out the decimal places now that all 
of the fundamental truths of science had 
been uncovered. It was easy enough to 
string together a staggering list of real
world accomplishments that, after all, 
represented the best technological runup 
the world has ever seen. 

Around 1955 or 1960, though, those 
20-minute public-relations films that 
were shown on Saturday morning under 
the ride "Industry on Parade" (probably 
because animation was still too expensive 
to produce in sufficient quantity to fill up 
the time slots after Buffalo Bob and Andy 
Devine's extraordinary talents) began to 
pall. I mean, not only does watching a 
bottling plant run full-tilt become mind
numbing in pretty short order, but the 
steel plants and automated facrories 
shown in those films looked ... old! 

Well, they were old, after all. They'd 
seen us through World War II while we 
sromped all the factories in Europe and 
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Extreme Applications. 
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Ask Mr. Protocol 
Japan Aac, so after chose got rebuilt, the 
Rust Belt was pretty much a certainty, at 
least, after they figured out how co use 
chose new factories co make structural 
steel chat didn't have great big Aaws in it, 
which only cook 20 or 30 years after chat. 
Funny how nobody talks about chat, and 
everyone pretends there was just nothing 
going on in between the Marshall Plan 
and Deming's quality management. 

Those were the golden years when Don 
Marcin in Mad Magazine instructed us in 
the amazing noises chat really big things 
make when they fall down, and chat's no 
coincidence. But aside from all chat, there 
just wasn't the quantity of whizzo tech
nology chat there used co be. In the old 
days, it seemed to Aow right from the 
workshop to the streets, bypassing the 
laboratory completely most of the time. 
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USING FOR SUN SUPPORT 
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From Horses to Airplanes 
Lee's at least cake a poke at the litany. 

Look at transportation, which has got co 
be the poster child for chis sort of 
argument. 

Number one, the automobile. Gang
busters. 1900 co 1950, we go from 
Dobbin co Datsun. No argument there. 
Our road system goes from a local system 
co a national system, at least by desig
nation. People get their kicks on Route 
66. The Lincoln Highway, a bit coo early 
co be enshrined in television history, 
carries a whole lot of people west. Stand 
in the great hall of the Mammoth Hotel 
at Mammoth Hot Springs in Yellowstone 
National Park, and you can see the great 
map of the 48 states, each shown in a 
wood native co that state, and the high
ways chat crossed the land in chose days. 
The industry of horses and horse care 
is relegated co bluebloods in the mid
Souch, and garages spring up where 
livery stables used to be. The "coach" is 
now known only through the "coach 
house apartment." 

From 1950 co the 1990s, what we 
mostly get is the Defense Interstate 
Highway System. Eisenhower kicked it 
off, and it's only mostly finished today. 
It is extremely unlikely chat it will ever 
be truly "finished, " because the planners 
never get exactly what they wane, and 
a lot of students of inner-city neighbor
hoods now believe they shouldn't have 
gotten nearly as much as they did in 
the first place. Be chat as it may, now we 
have a road system chat's truly national. 
Cars haven't changed much, except 
they're a lot more energy-efficient, a lot 
lighter, and you can ram chem together 
at a lot higher speed and have a lot 
better success at putting the passengers 
back together afterwards. 

No big technology has come along co 
replace cars. Popular Science has been 
unstintingly, courageously and consis
tently wrong for 100 years: Personal Aiers 
aren't here and likely never will be. That 
niche has been too well filled by the 
airplane, which is the big long-distance 
people mover. If you've got the money, 
and you need co get yourself (and not 
coo much ocher scuff) from here co there 
in a hurry, you do Ay, but you don't do 
it by yoursel( 

That's the airplane, the other big 
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Ask Mr. Protocol 
transportation success story of the first half of the 20th century. 
In 1900, zip. You want to fly, you jump off something tall. A 
once-in-a-lifetime experience. Or you cake a hot-air balloon. 
Now you're talking! You can stay up for days. Where you come 
down is mostly a matter of conjecture. Sometimes the results 
are the same as Method A. 

By 1950, we have cross-country aviation, and we're begin
ning to chink about replacing prop planes with jets. This con
version does change commercial aviation from a service used by 
the hardy and necessitous to one used by the common run, but 
it's a much smaller change than the change from no airplanes to 
a commercial fleet. 

Or consider the field of medicine. In 1900, we could cure 
practically nothing. In 1950, almost all infectious diseases were 
within our scope, and immunization was a standard public 
health regimen. Surgery was a going concern, and although 
anesthetic was not unknown in 1900, few, if any, surgeries 
could be considered "routine. " By 1950, operating rooms ran 
on a schedule. 

To be sure, there have been many medical advances since 
1950, including practically everything in the way of cancer 
treatment: imaging techniques, radiation and chemotherapy, 
the works. Bue while genetic engineering is definitely out of 
the starting gate, it will take the next 50 years to show us 
fundamental gains, and most of the gains in the fight against 
heart disease have had to do with prevention rather than cure. 
Mind you, if what you happen to have is something for which 
a recent cure has been found, these sores of arguments are not 
likely to carry a lot of weight. On the whole, though, most 
medical miracles happened between 1900 and 1950. Ironic
ally, the only clear way for genetic engineering to save as many 
lives as penicillin does, would be to engineer an immortal 
strain of the tobacco mosaic virus and destroy the world's 
tobacco crop. This effort is unlikely to win much support in 
the House Science and Technology Subcommittee. 

How sure are we chat chis isn't being undertaken as a base
ment science project, anyway? 

Mr. Protocol is glad you asked. Noc sure at all, at all. 
In military technology we have a sore of special case. It's 

not clear that anything in military technology could be said to 
better the human condition, but if there were to be a counter
example to the argument chat everything happened in the first 
half-century, this would be it. In the first half-century, we had 
two world wars. In the second half-century, we've had a whole 
bunch of bush-league wars, and a really zippy technology to 
make sure chat anything bigger than that would be a really, 
really bad idea. 

Everyone believes chat the arguments of the peaceniks in 
the '60s and '70s were straightforward, and you either agreed 
with them or not. Nothing could be further from the truth. 
The doctrine of Mutual Assured Destruction, a type of politi
cal chinking so loathsome chat even the straightforward anti
war activists could only debate it through parody, did in fact 
operate completely successfully throughout the Cold War, 
merely because the planners on each side agreed chat it should. 
That chis exercise in voluntary schizophrenia should ever be 
accounted a success will stand as a pivotal point in human 

history, overshadowing practically every ocher accomplishment 
of the entire century. History will determine whether chose 
who operated under its guidelines are painted as heroes or 
villains, but MAD did give us one other pivotal piece of 20th
century technology: games theory. 

Movie Mania 
In the field of communications, the first half-century gave 

us radio. The second half-century gave us television. One could 
argue either way here, but hearing live events as they happen 
around the world, versus seeing and hearing chem, seems to 
Mr. Protocol to be a matter of protocol. Is the gap from noth
ing to radio larger than the gap from radio to television? On the 
whole, Mr. P. believes chat it is. The difference is similar if you 
regard the Internet as a natural outgrowth of the phone system, 
which still carries most Internet traffic anyway (as television is 
a specialized form of radio) . The difference between having to 
travel two weeks or two months to speak to someone, versus 
calling chem on the telephone, is probably more profound than 
the difference between talking to someone on the phone and 
putting up a Web page. 

One could 
argue either 
way here, but 
hearing live 
events as they 
happen around 
the world, 
versus seeing 
and hearing 
them, seems 
to Mr. Protocol 
to be a matter 
of protocol. 

Motion pictures are a sterling example of technological 
slowdown. When they were first invented, they were a novelty. 
Entrepreneurs purchased not only films, but the equipment 
to show them, which was of necessity portable, as there were 
no "picture palaces" yet. Instead, movies were a vaudeville act, 
slotted in between the Sweet Belle of Savannah and the Incred
ible Barking Boy. It would be hard to overestimate their impact. 
One of the earliest movies was taken by a fellow who set up 
his camera in the middle of train tracks and waited for a train. 
He either leapt out of the way at the last second or yanked the 
camera away with a rope, it would be hard to say which. The 
result was all he could have hoped for. In spite of the lack of 
sound and color, audiences screamed, fainted or ran out of the 
cheater according to personal inclination. One fellow is report
ed to have jumped to his feet and yelled, "Hold on, boys! She's 
going to hie!" 

The only major technological change to occur in 
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The Advanced SCSI Processor 
turns two or more tape drives 
into a flexible data storage man
agement tool. 

STRIPING MODE 
maximize performance by writing to 

multiple tapes simultaneously 

MIRRORING MODE 
write identical data to multiple tapes , for 
fault-tolerance or off-site storage 

OFFLINE COPY-VERIFY MODE 
copy and verify tapes without tying 
up the host 

INDEPENDENT MODE 
write with one drive while you read 
with another 

CASCADE MODE 
write to the next tape without manual 
tape swapping 
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CY-8000's intelligent design. A built-in head cleaner eliminates the 
time and expense of cleaning cartridges. Use of AME media ensures 
exceptional data integrity and tape life (over 30 years). What's more, 
only Cybernetics can provide security through Data Encryption , the 
2-line, 40-column real-time Status Display, and Guaranteed 
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engineering groups, our tape solutions are ready to go to work for 
you. 

Call today at (757) 833-9000 eXt.36 
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Ask Mr. Protocol 
movieland in the latter half-century has been to replace the 
original tinny speakers with something like a modern sound 
system. The original soundtrack, encoded optically onto 
film , was replaced in around 1950 with a magnetic stripe. 
The first "mag-stripe" film, literally produced in a 
garage, was made by Arch Oboler, producer of 
"The Shadow" radio shows. It was a 
delightful adaptation of the Henry 
Kuttner shore story, "The Twonky," 
starring Hans Conreid. Another 30 
years or so had to go by before 
Dolby Logic introduced Dolby 
stereo, encoded on a separate 
magnetic tape synchronized with 
the film, and Indusuial Light and 
Magic came forward with the 
THX sound system. 

To be sure there have been 
improvements. The old silents 
appeared to flicker because early 
projectors opened and closed the shutter 
slower than the "flicker fusion rate" of the 
human visual system. Today's shutters open at 
a rate of 24 frames per second, although only 12 
frames of film actually move through the projector in this 
time: Each frame is shown twice. This frame doubling is 
responsible for hideous visual artifacts in animation, which has 
no blurring due to motion. Computer-generated special effects 
have only begun to look "real" since "motion blur" was 
calculated and added to the film. (Trivia alert: "Dragonslayer" 
was the first film to do this.) 

Special effects master Doug Trumbull has come up with 
a new type of movie, shot on 70mm film stock at a rate of 
60 frames per second with no frame doubling. This type of 
movie, called Showscan, is like looking through a window 
and makes regular movies look ridiculously primitive. It's 
going nowhere because it requires all the old projection 
equipment to be junked. If you want to see Showscan, you'll 
have to go to one of the few Showscan theaters, which at 
present are set up as motion simulator thrill rides near 
amusement parks. There's one just outside the gates of 
Universal Pictures Studio Tour in Los Angeles, and another 
as one segment of the three-part attraction inside the Luxor 
Hotel in Las Vegas. 

The Luxor itself is worth a look. The first skyscrapers 
were produced at the end of the last century, and the efforts 
of those like Paolo Soleri notwithstanding (Soleri developed 
the theory of"arcology," a concept of cities that embody the 
fusion of architecture with ecology), not much funda
mentally new has happened in architecture since then. It isn't 
that technology hasn't progressed, it's just that no one has 
found a more economical way of throwing up more interior 
space in less square footage than a skyscraper. Consider the 
Luxor. Rip out all the really tacky stuff inside (Showscan 
unfortunately included: The film shown in that theater will 
remove actual IQ points), and what is left is an architectural 
triumph. It is a completely hollow pyramid of incredible size 

with no internal roof or wall supports whatsoever. From any 
point on the interior floor, you have an unobstructed view of 
all four walls, all the way to the apex. Even elevators have 
been eliminated. Instead, "inclinators" move up the four 

edges of the pyramid, at an angle of 37.5 degrees. It is 
a truly humbling accomplishment, making the 

Las Vegas kitsch inside even more irritating 
(the only really worthwhile content is 

the reconstruction of Tut's tomb in 
the basement, which is definitely 

first-rate) . 
So, what's going on here? Or, 

what isn't going on, and why? 
I've purposely skipped com

purers to this point, which has 
exposed me to a ceaseless barrage 
of empty Big Stuf Ding-Dong 

cartons from the general direction 
of Mr. Protocol. Stored-program 

digital computers hit at about the 
half-century mark just about exacrly, 

prefigured by such machines as Colossus 
and ENIAC. 

The big technological innovations of the first 
half-century changed human life direcrly. Autos took people 
places, antibiotics cured them, airplanes flew chem, 
telephones let them talk to people whose voices they might 
not otherwise hear again in their lives. Computers don't work 
that way. Very few people have had their lives as dramatically 
influenced by computers as they have been influenced by 
these other developments. Certainly, computers have 
reshaped the retail and banking industries, so in that sense 
they affect how and where we shop and bank. Bue we don't 
deal with the computers. They affect businesses, and the 
businesses affect us. We still shop, we still bank and we still 
go to the same places to do it. Up until the Internet came 
along to give them a purpose, most home computers were no 
more than adjuncts to other home activities and, in many 
cases, they were pure toys. 

The Internet - Nothing New 
So what about the Internet? It bucks the trend, certainly. 

It could be viewed, as I said above, as an extension of the 
phone system. It doesn't put any more people in contact than 
there were before. In fact, it could be argued chat all it does 
is provide more players in the "information content" game 
than could be accommodated in the radio broadcast regime. 
For one-to-one contact via email, it provides something 
between the telephone and the postal service. Viewed this 
way, nothing it provides is fundamentally new; new in some 
ways, of course, bur not fundamentally new. You and the 
Zulu tribe aren't in any better communication. You can view 
the Finn-Russian border in real time, but it doesn't give you 
access to the Scasi archives. Is there anything fundamentally 
new it can give you? 

Mr. Protocol thinks we've all been fooled by chis "march 
of technology" nonsense. Technology doesn't march. It 
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New isn't always better. 
She stole your heart. 

From the minute you laid €Jes' on her clean clas
sic lines', a rush of memories' came flooding back. 
'This is the car you gmw up in. The first car 
you can even remember: Jhe same gorgeous 
body. The same solid styling. The same '50's 
personality that always makes you smile. 
But this baby is repowered with a '90 's atti
tude. Rebuilt transmission. Souped-up, 
turbo-charged, V-8 engine. Rich leather seats. 
Dazzling paint job. And a sound system to 
blow you away. The perfect ca1: just the way 
cars were meant to be ... 
That's how we feel about computers. 

Specials of the Month 

50.4GB (12x4.2GB) SPARCsrorage Multipack- $9,975 
1GB Memory Expansion for Ultra Enterprise Servers- $7,800 
Ultra2 Model 1300, IO" color, Crearor 2D, 
128MB, 4.2GB -$14,495 
Ultra2 Model 2300, 20" color, Crearor 2D, 
256MB, 4.2GB - $19,950 

We Repower Sun & HP Computers 
With Loving Care 
At Radiant Resources, we Repower, refurbish, 
upgrade, custom configure and certify all sys
tems. Sell memoty, disk, tape drives, monitors, 
processors, printers and software ... absolutely 
eve1ything you need to keep your servers and 
workstations up and running ... and equipped 
with the newest technology. We also deliver 
internet and intranet solutions. And sell Cycle 
Upgrade Boards, Axil and Ross ... plus all 
major Intel-based systems. 
Save Big 
Buy new, buy 1-epowered, upgrade, trade-in and 
trade up ... all at inct-edible savings-sometimes 
as much as 50%! For cutting-edge petf ormance 
that is usually better than new. Sell us your old 
equipment and save even more. 
Best Warranty Anywhere ... 
100% Satisfaction Guaranteed 
All Radiant systems come with a full one-year war
ranty ... a 24-hour replacement policy on all 
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systems and components for any reason ... plus a 
cosmetic guarantee. 
Ultra Fast Delivery 
Radiant customers are continually amazed at our 
ability to meet even the most demanding delive1y 
schedules - even over nigh ti 
So come to Radiant for all your computer needs. 
Because, like this petfect '55 Chevy, new isn't always 
better. And we're prepared to prove it. 

Call Toll-Free-800-500-7675 

'Radiant 
7tn Resources, Inc. 

Repowered Computers 
for the Next Generation 
15 Southwood Drive, 
Morris Plains, NJ 07950 
973-984-2120 FAX: 973-984-1464 
sales@radiant-resources.com 
www.radiant-resources.com 

Major Credit Cards Accepted. 



www.ibm.com/ storage/ backup 



Now, there's a reliable way 
to automatically back up, archive 

and retrieve all their 
critical business information. 

( Presenting Network Storage Manager) 
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A lost tile here. No backup there. 

Nobody in your enterprise is perfect. 

Luckily, IBM has an integrated storage 

solution tor these sorts of problems. 

IBM Network Storage Manager 

gives you reliable backup, recovery 

and archiving of stored data anywhere 

on your network. Automatically. This 

solution of powerful software and 

lightning-fast hardware easily attaches 

to your network like any other server .. 

So it's nondisruptive. 

It also works across all major 

computing platforms, including NT, 

Sun, HP and IBM. There's a broad 

family of flexible and reliable storage 

solutions tor just about any size 

company or department. And they 

can be easily upgraded as your 

business needs change. 

Call us at 1 800 IBM-CALL, 

ext. RA062, or visit www.ibm.com/ 

storage/backup to learn how IBM 

storage solutions can give everyone 

access to the information they need. 

Sometimes, in spite of themselves. 

--------- - - --- - -- - ---- - - ------ ----- •- ® 
Solutions for a small planet'" 



Ask Mr. Protocol 
proceeds in fies and starts . We had a whole bunch of fies 
happen in the first half of this century, more or less by 
accident. There' ll be more fits to come; right now we're in 
sort of a lull. Some new advances are needed before we can 
expect further fundamental changes in our way of life. The 
Industrial Revolution was already complete by the time most 
of the changes of the first half-century came about, but its 
social effects hadn't come to roost yet. We're sti ll worki ng 
them out. But there are definitely more fundamental changes 
to come. 

We need cheaper energy. Energy costs will have to fall by 
a factor of at least 10 before we can contemplate sustaining 
our current rate of consumption, let alone changing to a 
more energy-intensive way of life. We know perfectly well 
how to live a less energy-intensive life; some excellent 
scientific work done in the '60s and '70s has shown us how 
to do that, and some people have adopted this way of life by 
choice. Some of its tenets, such as recycling, have been 
adopted en masse. Research continues into alternative energy 
sources, so far either fugitive (fusion) or not cost-effective 
(wind and solar). A thousandfold or ten-thousandfold drop 
in the cost of energy seems more likely for a really big 
advance, and that would change our lives plenty. 

We need more portable energy. Current energy-storage 
techniques are miserable. T he problem is that you can store 
plenty of energy in a small space, but it's very dangerous. It's 
hard to keep it from letting go all at once. We've had hydroxy 

RELIABLE, EASY DELIVERY OF 
MESSAGES ANYTIME ANYWHERE 

• Email forwarded to pager automatically 
• Pages can be generated from scripts, and 

network monitoring programs 
• GUI and command line interface 
• Works with any paging service 
• Automatic email confirmation , history logs 

and error reporting 
• Client-server technology 
• Works with digital and alphanumeric pagers 

Personal Productivity Tools 
for the Unix Desktop 

14141 Miranda Rd 
Los Altos Hills, CA 94022 
Email: sales@ppt.com 
Tel: (415) 917-7000 
Fax: (415) 917-7010 
http://www.ppt.com 

fuel cells for decades but they tend to blow up real good if you 
whack them hard enough, like in a traffic accident. 

We need room-size quantum effects. Every time we get a 
quantum effect we can actually see, like semiconductors or 
superconductivity, things begin to get really interesting. 

Genetic engineering. Just wait. 
In the meantime, we'll do what we always do: consolidate 

and integrate. And that's where the Internet comes in. It's the 
greatest consolidator and integrator of information ever devised. 
It can act as a coupled set of machines, as in the Great Mersenne 
Prime Search, or as a mostly uncoupled sea of information to be 
mined. The Internet isn't a life-changing technology, really. 
Instead, it allows us to use the technologies we've already got 
to their fullest. ~ 

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

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

. 
Mr. Protocol refuses to divulge his qualifications and may, in 

fact, have none whatsoever. His email address is amp@cpg.com. 

Internet and IT Costs Rising? 

f 

--z.. 

.::::. 

Minimize the Risk, 

' 

Rent or Lease a SPARC™ System. 
Get Pre-Approved 

Lease Line of Credit! 

Rave Financial Services, Inc. 
~ Fax: (810) 939-7431 • E-Mail: rent@rave.com MEMBER 

http://www.rave.net ELA 
1-800-500-7283 

SPARc® is a registered tratlemark of SPARC International, Inc. Products bearing 
SPARC trademarks are based upon an architecture developed by Sun Microsystems, Inc. 
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The PC X Server 
Standard: 

ixceed 

HUMMIN~BIRD ® 

COMMUNICATIONS LTD. 

www.hummingbird .com / sem (416) 496-2200 

Recent Excellence Awards: 

ITTTiilTDP 

-ICIIE 

The Gold Standard: 

ixceed 
Version 6 

The world leader now brings the world to you. 

Exceed, the fas1est growing PC X server, 

outsells all other PC X servers combined, 

with oe: 55% cl the world market. We fXtled 
the re1v Exceed 'krsioo 6 with 

highly enhanced features: 

new 'Neb oopabilities, improved performance, 

advanced functionality and an enriched ard 

simplified inlerfoce. Then we added 

C2/'tbs!E1piorer Terminal Emulation Suite including 

TN3270E for today's enterprise computing 

environment. Exceed Version 6 for 

Windows NT and Windows 95 and Exceed 

Version 5.2 for Windows are all on one CD. 

Beirg the bes~selling, most powerful X server 

on earth just wasn't enough. lrs only natural 

we keep exceedirg ... it's in our name. 
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UNIX Basics 
by Peter Collinson, Hillside Systems 

Stop the Spam! 

I 'm becoming increasingly annoyed 
by spam, or to give it a somewhat 
less trademark-intensive name, un

solicited commercial email. I've been on 
the Net for about 10 years now, and my 
email address always seems to find its way 
into the clutches of the spam dispatchers. 
Over the weekend, my mailbox is deluged 
with tons of unwanted mail, all of which 
costs me time to scan and delete. 

There's a huge danger that the world 
email network will simply become clogged 
with all this junk, that it will become less 
and less useful as a way of communicating 
with real people. One way to deal with 
the flood of messages is to simply ignore 
them, and I guess this seems the line of 
least resistance for many people. Ignoring 
the message is probably better than reply
ing to the invitation to excise oneself from 
the list by returning a "remove" request. 
Many people are deeply suspicious of the 
efficacy of asking to be removed. After all, 
it's a good way for the spammer to see that 
the mail has arrived. 

I suppose that what's most annoying 

36 

is the inability to stop the mail from 
flowing in. I've spent some part of this 
year being essentially mail-bombed by a 
company in the Midwest who wanted to 
collect my debts for me. One message 
was sufficient for me to realize that I 
didn't need this debt collection service. 
At one point, I was getting five or six 
messages each Friday, Saturday and 
Sunday from this company. It's certain 
that the person doing this was extremely 
naive about the Net. 

Anyway, this experience has caused 
me to be more proactive about spam. 
I've installed antispam measures on my 
machines and, for the harder cases, I've 
started to mail the companies who sell 
the IP service that is used by the spam
mers, asking them to stop the flow of 
mail. Many of the larger ISPs now have 
an abuse mail alias intended to allow 
people to complain, and when I do, 
they tell me that they have taken action 
to remove that customer from the Net. 
Before getting into that, let's look at 
what you can do at your site. 
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Most people running UNIX use 
Sendmail to send and receive mail. If 
your site uses a vanilla version from Sun 
Microsystems Inc., then you are well 
advised to upgrade to the latest version 
(which is Version 8.8.8 at this writing, 
see http: //www. sendmail. org). 
You should install the newer version 
anyway because it is certainly more 
secure than the version you were sup
plied by your sofrware vendor. Also, 
the more recent versions have hooks 
that allow for considerable checking of 
inbound mail, permitting you to defend 
yourself against a proportion of spam. 

Incidentally, if you are worried about 
configuration, then Sendmail 8 has an 
automatic configuration system that 
works trivially. The new configuration 
system passes a three- or four-line setup 
file through the m4 macro processor to 
create your Sendmail configuration file, 
sendmail. cf. 

Sendmail 8 should also be able to use 
your current configuration file, so from 
an engineering standpoint, you can drop 



Running Into Potholes ... 

On Your Road to NT and UNIX Connectivity? 
Running into trouble trying to integrate your UNIX and 

Windows NT network? TotalNET Advanced Server (TAS) 

software will smooth the rough road ahead. 

TAS enables UNIX computers to become NT file , print 

and application servers. Setting up and using TAS is 

quick and easy, thanks to intuitive, browser-based 

installation and graphical configuration wizards. 

No additional sofrware is necessary on the 

NT workstation! 

NT File/Print/ Application Services: NT users 

access files and printers residing on UNIX servers 

using normal NT functions. TAS also enables 

NT users to access NT applications stored on 

a UNIX server. 

© 1998 Syntax, Inc. All Rights Reserved. 
All trademarks of companies whose products arc rcfcrcnccd are hC"r,by recognized. 

Common File System: Data and applications are stored in a 

central TAS-based server where NT and UNIX users can easily 

access the same data. 

Transparent to the NT Desktop: T he TAS server is seen by 

NT,,,.isers as a PC server, so users do not need to know 

UNIX to access resources on that server. No 

retraining is involved. 

Scalability: TAS provides file/print/application 

services to thousands of NT and PC 

wo rkstations. 

Is your current solution steering you down the 

wrong road? Upgrade to TAS and save 

substantial time and money. Call today 

for details! 

SYNTAX 
2 5 3 8 3 8 2 6 2 6 
http://www.syntax.com 
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UNIX Basics 

in the new binary /usr / lib/ sendrnail and check chat your 
mail works. You can then create a new configuration file using 
m4 and check again. 

Once you have converted to using the m4 version, life 
becomes simple. Eric Allman, the author and maintainer of 
Sendmail, sometimes changes the way the configuration actu
ally works when he releases a new version, and you gee these 
improvements for free by simply reprocessing your m4 config
uration file when you install the new release. I've been tracking 
new releases of Sendmail for some time and have never had 
any problem. I've always been able to drop in the new release, 
and things have continued to work as advertised. 

The new antispam hooks in Sendmail work by looking at the 
incoming SMTP connection, so the mail isn't received by your 
system; it's rejected before you see it. The hooks can be used in 
several ways. First, you can simply refuse to accept mail from a 
set of sites chat can be entered by name or IP address. I now 
instantly add the domain name of sites that originate spam, and 
so I never get more than one piece of mail from that domain. 

Second, most sites will relay mail automatically by default. I 
can very probably send mail to some system on the Net using 
your machine as a relay. Your mail system will accept the mail 
and resend it to its destination, and you are completely unaware 
that this is happening. Free relaying is a legacy of the original 
precommercial networking days, when mail was moved around 
the world from machine to machine. 

Spammers make considerable use of this legacy. They want 
to hide the origin of the mail and prevent their mail systems 
from being clogged by people complaining about spam. They 
pick some poor unsuspecting machine and send it a single 
message with multiple recipients. The unsuspecting relay will 
fan the mail out all over the world, and probably some propor-

Antispam Recipes 

Eric Allman d!stributes his own m4 configuration fi le with 
the Sendma1I release: Look for cf/cf/knecht .me. The 
bottom half of this file , from LOCAL_coNFIG to the end , 

contains the antispam measures that he has installed on his 
machine. 

On a vanilla Sun Microsystems Inc. Solaris system , you 'll 
need to make some slight changes to the way that files are con
figured. Eric 's default setup places control files in ; etc, and 
you will wantto put them into /etc/mail. Also , his default file 
uses the Berkeley db package to provide fast keyword lookup 
on data files. If, like me , you haven 't bothered with this and are 
using the dbm database system instead , then you 'll need to 
change the word hash in your copy of the section from the 
knecht . me file to dbm. Eric was talking about supplying the 
db system as part of the Sendmail release (for other reasons), 
so this need may go away. 

You'll now need to create two new control files : /etc/mail/ 
sendrnai l . cR and /etc/mail/domaincheck.The send
mail . cR file contains a list of machines, one per line, naming 
the machines for which you are happy to provide relaying . If 
you change this list, then you 'll need to restart the running 

tion of the recipients will think that the mail originated on that 
relay. Notice also chat the spammer has sent a single message 
and has essentially got the relay machine to do all the work of 
spamming people. 

On the whole, there is no reason why your machine should 
do any relaying now, except to relay mail from machines on 
your site to the outside world. If suddenly we all stopped relay
ing mail, then we would force the spammers to originate mail 
themselves, and this is much easier to stop. 

Third, spammers usually forge mail headers to hide their ori
gin. Some of these forgeries create a piece of mail that apparently 
comes from a site chat doesn't exist. Many of the do-it-yourself 
spam packages select a random number and send mail purport
ing to come from somewhere like 27793 73 9@83 83 826. com. 
The new Sendmail hooks can use the Domain Name Service 
and refuse to accept mail from addresses that cannot be found. 
It looks up the name in the DNS and rejects the mail if the 
name doesn't exist. The rejection is somewhat imperfect 
because the DNS can take time to obtain information, so the 
lookup can fail to return a machine name when it is needed. 
In the case of a lookup failure, Sendmail cannot reject the mail 
absolutely, so it sends a temporary failure message, and the 
sender (usually an unsuspecting relay) will keep retrying that 
message until it times out, usually a week or so lacer. 

At the moment, I find chat rejecting mail from addresses 
chat don't exist is a huge antispam win, although the folks chat 
supply me with IP service are perhaps less happy. The mail chat 
I reject ends up on their machine, because they advertise them
selves as my secondary mail forwarder. When I reject the mail, 
it ends up on their relay machine, which tries to send it to me. 
I continue to reject it, until it eventually times out. 

If you want to take these actions with your mail system, or 

sendrnail on your machine. 
Domains are accepted or rejected with the domaincheck 

file. The file contains lines , each holding a domain name and 
a rejection message: 

.abuser . com 553 Domain restricted 
abuser . com 553 Domain restricted 

There should be a tab character after the domain name. This 
file is processed by the makemap program. If you are using 
the dbm package then 

% makemap dbm domaincheck < domaincheck 

will create the necessary dbm access files . You can add lines to 
this file without having to restart the running sendrna i l. 

Now check that your mail works. You must ensure that 
relaying for internal machines is working properly and also 
that it fails when someone tries to relay mail through your 
machine from outside .-pc 
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UNIX Basics 
only some of them, then it's not too difficult. I believe that 
you should stop relaying mail at the very least. There are some 
recipes for code to add to your m4 configuration file on the 
http://www . sendmail. org Web pages, and these pages 
also point elsewhere to other prescriptions. I've found that 
some of these recipes don't work too well, so I am using Eric 
Allman's solution, which is distributed with the Sendmail 
release (see "Antispam Recipes") . 

Interpreting Mail Headers 
These solutions don't make spam go away, but they stop 

the easy cases from ending up on your machine. The hard 
cases are where the mail has been relayed and the header has 
been forged. As we have seen, if the forgery maps to a machine 
that doesn't exist, then we can ignore it. It's harder to discrimi
nate against mail purporting to come from a real site. 

As I said, I've taken to complaining, very politely, to the 
owners of the machines that originated the message. If you 
want to do this, then you need to know how to decode the 
headers that you can see on the message to determine the 
machine that was used to send it. Looking at the From: line 
isn't good enough; it's probably been forged anyway. 

The first thing you need is the complete message with all its 
headers. Sadly, many mail programs suppress this information. 
On UNIX, you'll find that the information is very probably 
available, but you may need to edit your mailbox file to get it. 
There are so many different mail systems available, it's hard to 
talk generally about what you need to do to get the actual mes
sage that was received by your system. Beware that some systems 
strip headers when they save messages, so sroring the mail may 
eliminate the information you need when making a complaint. 

If you complain, then the ISP will need all the header infor
mation to prove ro themselves that they are at fault and also to 
track down the villain. I've also taken to annotating the headers 
when I send complaint mail, because I find that the first-line 
support at some ISPs is unable to perform correct decoding. 

On my machine, the very first line of the mail was added 
by my Sendmail program when it received the mail. It will 
look something like this: 

Received: f rorn relay. unsuspecting. com 
(relay. unsuspecting. com [279.254.254.254}) 
by craggy.hillside.co. uk (8. 8. 7 /8 . 8 . 7) 
with ESMTP id IAA06271 for <pc@hillside . co . uk>; 
Sun, 7 Dec 1997 08:11:21 GMT 

Of course, the line is wrapped for printing. The parts in italics 
show that I've edited the original mail to protect the people 
involved in sending me this particular spam message. The 
line tells me that I got this mail from a machine calling itself 
relay . unsuspecting . corn. But there's some confidence 
that this name is correct because the section in the round 
brackets is a decode of the IP address from where the mail 
arrived, and here the DNS reverse lookup succeeded, giving 
me a name that matched the name of the site. So, assuming 
I can trust my machine's DNS , I can determine the machine 
that sent me the mail. 

The next two lines get more interesting: 

From: someone@relay. unsuspecting. com 
Received: from relay.unsuspecting.com 

(some. ipseller. net [299.53.52. 8]) 
by relay. unsuspecting. com ( 8 . 7 . 5 / 8 . 7 . 3 ) with 
SMTP idBAA28421; 
Sun, 7 Dec 1997 01: 06: 18 -0700 (MST) 

The From: line is added by the relay mail system using the 
information that was carried in the SMTP call when it received 
the mail. The contents of this line are completely bogus and 
forged by the sender, who has configured their mail-sending 
program to lie-the Received: line underneath it tells us that. 
The DNS reverse lookup gave a different value for the real 
name of the IP address of the sending machine. When the 
sender originated the mail, they claimed to be the machine 
that was receiving it! Setting things up like this seems common 
practice with spammed mail. However, we can detect the 
forgery. The reverse lookup result tells us the IP address of 
the machine that was faking the mail. 

Underneath this active Received: line is another one. 
This is also a fake and was added by the sender in an attempt 
to hide the originating machine. The body of the mail mes
sage and the actual spam follows all the header lines. 

Incidentally, don't think that it's always the second 
Received line that is of interest. What's interesting is the 
point at which the spammer injected the mail into the net
work, and you need to look for inconsistency between the 
quoted address and the reverse lookup to see that. 

Finding the ISP 
We can usually deduce one truth: the IP address used by 

the sender when the mail was originated. Sometimes, as in 
the example above, we are also told the name that IP address 
resolves to. What next? 

Well , now we need to find some contact address to send 
polite complaining mail. It's a good idea to do reverse lookup 
on the IP address yourself to check that the name to which it's 
supposed to resolve is correct. If it doesn't resolve, then there's 
a good chance the line is faked. I use the dig program to do 
reverse lookups on IP addresses. Giving the program the -x 

flag and the IP address will do this trivially. However, you may 
not have this on your machine because it's not standard. 

Your machine will have the nslookup program (tucked 
away in /usr / sbin on Solaris) and you can use that to 
deduce the address, with some work. IP-to-domain name 
address mappings are stored in the DNS by reversing the IP 
numbers and then placing the resulting name in the DNS in 
the in-addr . arpa domain . So to look up the invented 
address above, you'd do this : 

$ /usr/sbin/nslookup 
> set type=PTR 
> 8.52 . 53 . 299.in-addr.arpa 

and hopefully you would be returned the relevant information. 
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$ /usr/sbin/nslookup 
> set type=PTR 
> 8.52 .53.299.in-addr.arpa 

and hopefully you would be returned the relevant information. 
The set type line tells nslookup to look for reverse address
es, which are called PTR records. Incidentally, you have to type 
a Control-D to get out of the nslookup program. 

Another check that can be worthwhile for investigating IP 
addresses is to use the traceroute command. Again, this 
isn't readily available on your machine, but 
copies are Boating around on the Net. I got 
my Solaris version from the Sun Freeware 
folks (see below). 

The traceroute command is intend
ed to help you determine the route your 
packets are caking through the Internet 
from your machine to some other system. 
Each step of the way will generate an IP 
address, which is looked up in the DNS, so you 
can see whose machines the packet has been through. The 
command can be invaluable for finding who owns addresses 
that are not registered in the DNS. These days, addresses 
are allocated in blocks, and if traceroute shows that the 
packet originated from a machine behind the gateway of an 
ISP, then it's a good bet your mail originated from that ISP's 
customer. 

We've checked that the mail came from someone's system 
and now need to find the address of someone to whom we 
should send a complaint. The address in the example is 
some. ipseller. net, and it's a good bet that sending mail 
to pos tmas ter@ipsel ler. net will work. Many ISPs have 
support addresses, and the larger ones are setting up abuse 
addresses. You can check that a domain name is likely to work 
for mail by looking for an MX record in the DNS: 

$ /usr /sbin / nslookup 
> set type=mx 
> ipseller.net 

which should give a response like this: 

ipseller.net preference= 10, 
mail exchanger= postoffice.ipseller.net 

If you don't get a response, try looking for any record for 
the site: 

$ / usr / sbin / nslookup 
> set type=any 
> ipseller.net 

and if the name exists you should be able to send mail and 
get a response. 

If you cannot make up your mind about where to send the 
mail, then another valuable tool is the who is command. This 
tells you who owns a domain name for the main US domains. 

Typing 

$ whois ipseller.net 

will give you a bunch of useful information about the site you 
are trying to contact, including the email address of the person 
who is technically responsible for the domain. Other countries 
can be somewhat less open with chis information. For European 
sites, consult the RIPE database (http:/ /www.ripe.net). 

This may all seem long-winded, but, most of the 
time, it's easy to find the name of the owner of 

the machine chat was used to originate the 
spam. Send them polite mail-being rude 
doesn't help-and if they are responsible 
they will have an acceptable use policy 
chat will allow them to remove the offend
er from the Net. I also tend to mail to the 

owner of the relay machine, suggesting 
chat they should stop relaying mail. 
Some people use a program called procmail 

to eliminate spam. The procmai 1 program started life as a 
way for users to sort their mail into identifiable folders, per
haps filcering mail from mailing lists into folders based on the 
mail header. It's now being used to filter out undesirable mail, 
looking for common strings in the mail that has been received 
and placing possible spam mail in some folder chat contains 
junk. Because it looks at the whole mail message and not just 
the header, it can perhaps do a better job. 

Paul Vixie has gone even further. He provides router and 
DNS information that forces IP traffic from known IP addresses 
into a black hole. The Real Time Blackhole lists nerworks chat 
are known to be friendly to spammers, and by friendly, Paul 
means that these nerworks tolerate the sending of spam over 
their services. Various other nerworks are now making use of 
this black hole list to stop the activities of spammers. 

Where to Find out More 
A good place to start to look for antispam resources is 

http://www. spam. abuse. net. The Sendmail site is 
http: //www . sendmail. org. The Sun Freeware project, 
where you can find binaries of dig and traceroute for 
Solaris, is http: //sunfreeware.com/ . A good place to 
start for procmai 1 filtering is http: / /www. best. com/ 
~ariel /no spam/. 

All the names used in my examples are fictitious. The spam 
examples are taken from real mail. The domains abuser. com, 
unsuspecting. com and someisp. net were not registered 
at the time I wrote chis. If they are registered by the time you 
read this, then the examples do not relate to mail processed by 
chose machines. .-

\ 

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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Page Preprocessing in Perl 

P 
er! is highly admired for its ability 
to create Web pages "on the fly. " 
Sometimes, however, you just 

need to create a few static pages, with 
minimal effort. In fact, a CGI script 
may be exaccly what you wish to avoid. 

In my efforts to create indexing 
pages for a MacPerl CD-ROM recencly, 
I ran into just such a situation. I did not 
want to force the user to set up server 
and CGI support just to use my Web 
pages. On the other hand , I wanted to 
give the user the "feel" of dynamic 
pages. So, I cheated. 

In brief, I created a "little language" 
for describing related sets of HTML 
fi les. Using a simple encoding scheme, 
I specified which lines should appear 
in which HTML file. With a bit of 
fancy footwork (described below) , chis 
allowed me to provide assorted buttons 
chat would look familiar to my intended 
(Mac OS) audience . The language I 
created falls in to the general class of 
"macro languages," so lee's begin there. 

Macro languages allow specially en-

coded input files to be "expanded" in 
assorted ways. A macro preprocessor can 
include or omit lines of information, 
incorporate lines from ocher files, calcu
late values from pre-set variables and 
more. Although the output file may just 
be "data," often it is program code. 

UNIX is rife with macro processing 
languages. m4 is a very nice general-pur
pose macro language. The C preproces
sor (cpp) is a useful, albeit rather tame, 
facility. The UNIX shells can be used 
to provide a form of macro processing 
on any embedded scripts (for example, 
awk, s e d or Perl). That is, shell varia
bles can be expanded within the body 
of the embedded awk code. Going up 
another level, make provides similar 
preprocessing for bits of embedded 
shell code. 

Unfortunately, my development was 
taking place on a Macintosh, which is 
not so replete with macro facilities. 
Having MacPerl, however, I was able 
to continue in the face of such minor 
difficulties. In fact, lacking a general-
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purpose macro language, I was able to 
create a specialized macro processor chat 
met my needs quite nicely. 

s4ways 
My macro processor, named "s4ways," 

splits an encoded input fi le into four 
HTML files. Each of the output files 
contains a slighcly different set of infor
mation, along with navigation links that 
let the user select a desired "view." 

One of my HTML files contains sets 
of useful links (i.e., links to directories on 
the disk or to relevant Web sites). These 
lines could get in the way of a simple 
scan, however, so I wanted to make them 
optional. By setting up some "buttons" at 
the top of the page, I could allow the user 
to turn chis information on or off Two 
switches in two states sounds like four 
combinations, hence, s4ways. 

The s4ways "language" is very simple. 
A string of four characters at the begin
ning of each input line cells the processor 
how the line should be handled. Because 
the most common case-"include chis line 
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XX both links 

Example 1 

Show: <A HREF="p_.html"><IMG SRC="b0.gif"></A> CD <A 

HREF="_w.html"><IMG SRC="b0.gif"></A> WWW <A 

HREF="pw.html"><IMG SRC="b0.gif">< /A> All 

X_ disc links only 
_X Web links only 

The first two of these, along with the common (blank) 
form, make up most of my input file. If I want to in
clude a line with a CD (WWW) link, I preface it with 
X. (. x) . The other codes are used for the navigation 

section, allowing each of my four output pages to have 
a unique "navigation bar." After several false starts, I set

tled on the following navigation lines: 

x_ Show: <A HREF=" .html"><IMG SRC="bl.gif">< /A> CD <A 

x_ HREF="pw.html"><IMG SRC="b0.gif"></A> WWW 

_X Show: <A HREF="pw.html"><IMG SRC="b0.gif"></A> CD <A 

_x HREF= " -- . html">< IMG SRC= "bl . gi f" ></A> WWW 

XX Show: <A HREF="_w.html"><IMG SRC="bl.gif"></A> CD <A 

xx 
xx 

HREF="p_.html"><IMG SRC="bl.gif"></A> WWW <A 

HREF=" __ .html"><IMG SRC="b0.gif"></A> None Show: [ ] CD 

Show: [X] CD 

Show: [ ] CD 

Show: [X] CD 

[ l WWW [ l All 
[ l WWW 

in all output files"-should be easy to encode, s4ways uses a 
string of four blanks to specify it: 

<HTML> 
<HEAD> 

Our example looks just like indented HTML; how convenient. 
Now, let's find ways to encode some other output selections: 

X disc links 
X Web links 

no links 

[X] WWW 
[X] WWW [ ] None 

In practice, I used a pair of GIF files instead of the [ ] and 
[ X] text shown above. This presented the user with colored 
squares that darkened to indicate selection (see Example 1). 

To control the character spacing in the HTML pages, I 
used the <PRE> (preformatted text) tag. The rather peculiar 
positioning of the line breaks and angle brackets in Example 
1 allows me to "hide" my input spacing from view. This lets 
my input file be (reasonably) presentable, while getting the 
desired output appearance. I also found, by the way, that set
ting BORDER=O improved the appearance of the GIF files. 
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Radio Buttons 

By changing the navigation code section slightly, I could 
have presented the user with a rather different "look and feel" 
but exactly the same information and choices: 

Show: [ ] CD 

Show: [X] CD 

Show: [ ] CD 

Show: CD 

[ l WWW 
[ l WWW 

All [X] None 
All [ ] None 

[X] WWW All 
[ ] WWW [X] All 

None 
None 

Here is the code for the "radio button" format. The code 
for each navigation line is the same, save for the selection code 
and the position of the darkened square: 

Show : <A HREF="p_ .html"><IMG SRC="bO.gif">< / A> CD <A 

HREF="_w .html"><IMG SRC="bO.gif">< /A> WWW <A 

HREF="pw.html"><IMG SRC="bO.gif">< / A> All <A 

HREF=" .html"><IMG SRC="bl.gif"></A> None 

Turning Triangles 
On another page, I had two major sections that I wished to 

make optional. Using right- and down-pointing triangles in 
the left margin, I was able to achieve quite a nice simulation of 
Apple's "turning triangle" format, which Macintosh users would 
find familiar (see Figure 1). Here is the navigation code for the 
"turning triangle" format: 

0 

Can't we all get along? Multiple computer 

systems, peripherals and software packages. 

Add to that LAN and WAN connections, 

Internet support and increasing numbers of 

demanding users. Throw in a problem or two, 

which needs several vendors to solve. And 

you've got a good picture of the demands on 

<A HREF="l_.html"><IMG SRC="tO . gif"></A> Header 1 

x_ <A HREF=" __ .html"><IMG SRC="tl.gif"></A> Header 1 

_x <A HREF="l2.html"><IMG SRC="tO.gif"></A> Header 1 

XX <A HREF="_2.html"><IMG SRC="tl.gif"></A> Header 1 

X Optional text 1 .. . 

<A HREF="_2.html"><IMG SRC="tO.gif"></A> Header 2 

x_ <A HREF="l2.html"><IMG SRC="tO.gif"></A> Header 2 

_x <A HREF=" __ .html"><IMG SRC="tl.gif"></A> Header 2 

XX <A HREF="l .html"><IMG SRC="tl.gif"></A> Header 2 

X Optional text 2 ... 

To understand this code, let's walk through the states and 
transitions. In the HTML file " __ .html", both triangles 
are pointed to the right (" t O . g if"), and no optional code 
appears. Selecting the first triangle jumps us to "1_. html", 
where the top triangle points down (" t 1 . g if") and the top 
set of optional code appears. 

Because the macro processing is quite simple, the imple
mentation code is short. (Feel free to skip over this section if 
you aren't a Perl aficionado!) My production script has a bit 
more bulletproofing and such, but it basically looks like that 
shown in Example 2. 

The preloaded hash %rn provides a level of indirection, 
allowing my syntax to be more abstract than it might other
wise be. This paid off in easier editing of (and fewer errors 
in!) the input files. 

user productivity and control costs. We call it 

MidrangeOne - the single-source solution for all MAIN ONE 

of your midrange problems. Data Center 
Services 

IBM, Digital, Sun, Compaq, HP ... you name it, 

we can handle them. And DecisionOne is vendor-

neutral, so any support solution we recommend ( MIDRANGE ONE}--
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r 
Decision One : 1 

ONE To 1 
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Parts Repair and 
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Example 2 

# !perl 

$base ' Per 1 : PTF ' ; 

@keys = ( ' __ ', '_w', 'p_', 'pw'); 

splitter ("$base :xl .mf", "$base:", ' .html', @keys) ; 

@keys = ( ' __ ' , '_2 ' , 'l_ ' , ' 12 ' ) ; 

splitter ("$base :x2 .mf ", "$base : ", ' .html', @keys) ; 

sub splitter { # $in , $pre, $suf, @keys 

# 

# Read f rom $in, write to $pre{@keys}$suf 

my ($in, $pre, $suf, @keys) 

my ($s0, $sl, $s2 , $s3) 

@_; 

@keys ; 

my ($flag, $l ine, $text) ; 

# 0123 
$m{, '} 'XXXX'; # print on ?? 

$m{' X'} ' .XX'; # print on ?X 

$m{ 'X ' } ' .. XX'; # print on X? 

$m{ 'XX'} ' .. . x 1
; # print on xx only 

$m{ '_X'} ' . x .. ' . # print on _x only 

$m{ 'X_'} ' . . x ' . # print on x_ only , 

$m{ ' -- '} 'X ... I; # print on __ only 

open(MF, "<$in") or die; 

open(S0, ">$pre$s0$suf") or die; 

open(Sl, ">$pre$sl$suf") or die; 

open(S2, ">$pre$s2$suf") or die; 

open(S3, ">$pre$s3$suf") or die; 

while (defined($line = <MF>)) { 

chomp($line); 

$line " if (length($line) < 4); 

$flag substr($line, 0, 2); 

$text substr($line, 4); 

print(S0 "$text \ n") if ( $m{ $flag} I X ... I) ; 

print(Sl "$text\n") if ($m{$flag} I .x . . I) ; 

print(S2 "$text\n") if ($m{$flag} / .. X./) ; 

print(S3 "$text\n") if ($m{$flag} I ... XI); 

close(MF); close(S0 ) ; close(S1); close(S2); close(S3); 

Post Mortem 
Because I wrote s4ways for my own purposes, I was able to 

be quite lazy and self-centered about its design. The language 
has exactly the syntax I wanted; no more, no less. The imple-

Figure 1. Mac OS Look and Feel 

Show: ■CD ■WWW ■All 

Show: ■CD ■WWW ■All 

Common text ... 

l> Option header 

V Option header 

Optional text ... 

mentation is very simple, if not very efficient. 
Designers of general-purpose macro languages such as m4 are 

required to be more "professional" in their approach than I was. 
But then, that's their problem(:-) . 

Splitting a file into 
four versions is trivial. I 
expect that splitti ng it 
into eight or 16 vers ions 
would be a somewhat 
trickier task, but no real 
challenge. After that, the 
sheer number of 
generated files might 
start to get oppressive. 

On the other hand, I 
cheerfully generated a set 
of 200 HTML files for 
another part of the disk, 
so moderation appears to 
be a matter of taste. In 
this other case, by the 
way, the files were split up on a data-driven basis. The moral 
here, I suppose, is that you should never be afraid to generate 
new "languages" when the old ones are beginning to run out 
of steam. 

For more information on little languages-as well as some 
educational and pleasant reading-take a look at Jon Bentley's 
delightful books Programming Pearls and More Programming 
Pearls (Addison-Wesley Inc., ISBNs 0-201-10331-1 and 
0-201-11889-0, respectively). ~ 

Richard Morin operates Prim e Time Freeware (ptf@ 
cfcl. com), which publishes m ixed-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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by S. Lee Henry 

Cleaning Up After cron 
I t's been a while since we tackled log 

files-those sometimes useful files that 
grow large when you're not looking 

and always contain more detail than you 
have time to absorb. I just tripped over a 
new log file , a new-to-me log file, /var/ 
cron/log. Although I've been setting up 
jobs to run via cron for 15 years, I hadn't 
had anything to do with this one. Not 
only does this log file record evidence of 
each cron job that runs on my system, it 
exists by default in Solaris. My occasional 
perusals of the / etc / default directory 
had not brought this to my attention. 

On one of the systems that I routinely 
administer (which just happens to be in 
Brussels; I'm in LA), said new-to-me log 
file had grown to more than 34 MB 
(769,000 lines) in little more than a year. 
That means it started growing well before 
I was on the job and has quadrupled in 
size since. Very seldom do I concern my
self with anything that happened on my 
system more than a month earlier. Ir's 
enough trying to keep up with current 
activity and ward off new problems before 
they get out of hand. 
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My first impulse on discovering how 
large cron's log file had become was to 
build a script to periodically trim the file 
the way I would trim any log file that 
grows continually. I like to solve problems 
"permanently" whenever I get the chance. 
If I can automate a cleanup task, then I 
don't have to remember to do it manually 
and, with good organizational skills (for 
example, keeping all my cron scripts in 
one place), I can easily monitor what my 
automated tasks are doing. 

Ir didn't take me long to realize the 
fl.aw in this logic. Could I ask cron to 
trim its own log file? Wouldn't this be like 
trying to paint the handle of a paintbrush 
with the paintbrush itself? This might, I 
thought, turn out to be the only log file 
on my system that I cannot manage with 
cron's help. Because cron is a process 
that runs all the rime, it's likely that it 
keeps its log file open all of the time. If 
so, and if I were to move the log file to a 
different name, cron would continue to 
write to the file as if nothing had changed. 
This turned out to be the case. The pro
cess was not going to stop writing to the 
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log file unless I stopped and restarted 
cron, moving the log file in between. 

Processes like cron open files and hold 
onto them with "handles" or "pointers." If 
the file name changes (for example, when 
a file is moved using the mv command), 
only the directory entry changes. The 
running program doesn't know, or care, 
about the change and continues to write 
to the file. Only software that opens a file 
for each write operation would notice if a 
file were gone. Then, depending on the 
particular coding, that software might re
create the file , toss out a message about 
not being able to locate the file and abort, 
or simply continue without writing any 
more messages. 

T he cleanest way to clean up after 
cron would be to kill the process, trim 
the log file and restart cron. Provided I 
didn't do this just when some important 
cron job was about to run, I could get 
away with it. I'd have to remember in 
another month or so to clean up the log 
file again, though, and I already have too 
much to remember! 

The easiest way to trim the log file 





Systems Administration 

Jsting 1 
.7 5 * * 1 / bin/ tail /var / cron / log > /var/ cron / olog 
LS 5 * * 1 / bin / cat / dev/ null > / var / cron/ log 

periodically without 
having to remember 
anything is to set up a 
cron job to cat / dev / 
null to the file. This 
works well. cron empties 
the log file using the cat 
/ dev / null > / var / 
cron/ log command 
and then adds a couple 
of lines, its normal 

Jsting 2 
root 10204 c Wed Mar 18 11 :11 :11 1998 
CMD : /usr/bin/find / * -name core -exec rm{} 
root 10204 c Wed Mar 18 11:11:44 1998 

Less Confusion 
Qualstar takes the confusion out of buying tape libraries. Whatever your format, 
whatever your capacity and performance needs, Qualstar manufacturers it all. 
Choose from Sony AIT, Quantum DLT, DAT, Mammoth and Eliant. Choose 
from 200 Gigabytes to over 8 Terabytes with one common interface. Choose 
support from Cheyenne, Legato Systems, Seagate Software and over 20 more 

leading developers. 

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

For the right solution with less confusion, call Qualstar today! 
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logging operation. Because the cat 
/dev/null > /var/cron/log 
command doesn't change the identity 
of the file-the handle-cron continues 
to write to the log without complain
ing (or even noticing) that the old 
records are gone. 

If I were to first copy the end of the 
old log file to another file (for example, 
tai 1 / var / cron / log > / var/ 
cron / olog) and then empty out the 
active log file (/var / cron/log), I 
could keep some log history around 
until the next time I clean out the 
log file. The cron tab lines in root's 
cron file, /var/spool/cron/ 
crontabs / root, would do this 
once a week (see Listing 1). 

Using cron's Log 
Of course, if all we want to do is 

keep the data in cron's log file from 
filling up our disks, we shouldn't save 
it at all. We could prevent the creation 
of the log data by reversing the option 
in the /etc/default/cron file: 

CRONLOG=NO 

On the other hand, if we want to be 
able to see from time to time if cron 
jobs have run, keeping the file is a 
good idea. Beyond providing answers 
to the occasional "Did my cron job 
run?" the file contains statistical data 
about the number and frequency of 
cron tasks that might be painful to 
extract from the / var / spool / cron / 
crontabs / * files. Perusing this kind 
of statistical data might help you avoid 
creating cron "rush hours. " You can 
also get an idea of how long various 
cron jobs take to run. See Listing 2 
for a sample of the records in the 
/ var / cron/log file. The start and 
stop times for the cron job and the 
process ID are included along with 
the command that was run . This kind 
of information may or may not be 
useful to you. If not, make the switch 
from "Yes" to "No" in your /etc/ 
default / cron file and you won't 
have another log file to manage. -o-

S. Lee Henry works as a security 
services engineer for lnfonet in El 
Segundo, CA. Email: slee@cpg.com. 
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0 Then THINK about this: many RAID storage vendors list the same 

features, but not all companies implement those features in the 
same way. Before you purchase a RAID system, ask each vendor 
how their products provide the following features ... 

Given Ultra SCSl's cable length restrictions, can the system maintain 

Does the system support the new higher performance 10,000 RPM ©: 

and vibration requirements of these higher performance drives? 

@ What if I need to reconfigure or add more storage capacity to the RAID 

@ Does the system include free storage management software? If so, does 
Does it include a common GUI interface to configure and manage bo 

@ Can this system be upgraded to future technologies such as clu 

Lots of RAID storage companies daim fantastic features, but when you start asking 
for details about these features, you will find many are just plain marketing hype. 
Not at nStor. We incorporate all the above features and many more (too many to list here) 
into our RAID technology. And, nStor stands behind its products 100% with FREE 
pre- and post-sales support, unmatched technical support and warranty programs 
such as "spare-in-the-air" cross shipments of hot swap components. 

We're confident you'll see that not only does nStor understand today's RAID technology, 
we're building RAID systems to support future technologies as well We invite you to call 
our nStor account managers at ~i.li.l and ask how nStor provides these features 
and many more. 
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by /Eleen Frisch 

The NTFS File System 
L 

ast month, we looked at how 
Windows NT handles disk par
titions and the various sorts of 

entities that may be constructed from 
them. We'll complete this picture by 
considering file systems under Windows 
NT in a two-part column running this 
month and next. 

Types of File Systems 
Over the years, Windows NT has 

supported the following file systems: 
• FAT: The 16-bit file system type 

supported by DOS and Windows 3.1/95 
systems. However, Windows NT does 
not support the Windows 95 FAT-32 file 
system, a 32-bit version of FAT. 

• CD-ROMs: Windows NT provides 
transparent support for reading CDs in 
the standard ISO 9660 format. 

• HPFS: Previous versions of Win
dows NT supported the HPFS file sys
tem, which is the native OS/2 file system 
type. However, support for HPFS was 
removed from Version 4.0. 

• NTFS: The NTFS file system is a file 
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system type created especially for Win
dows NT. NTFS is a vast improvement 
on the FAT file system. I use it for all file 
systems on Windows NT systems. I 
recommend it in all cases except when 
you need to share a partition with a dual
booted UNIX or DOS operating system 
in read-write mode. 

The NTFS file system includes the 
following common features of modern 
file systems: 

journaling- Like many modern file 
systems found on UNIX, the NTFS file 
system is journaled. All changes to the 
file system structure are recorded in a log 
file before being carried out, for example, 
what file a particular disk cluster belongs 
to (beware that this does not include the 
actual contents of files-that is, the data 
stored in that particular cluster). When 
the system boots, the NTFS file system 
structure is automatically synchronized 
with the contents of its log. This tech
nique, borrowed from real-rime trans
action processing, ensures that the file 
system is always in some consistent state. 

SunExpert Magazine ■ March 1998 

Note, however, that this does not always 
prevent data loss. For example, in the 
event of a power failure, the file system 
may be restored to some consistent state 
that existed shortly before the power 
went out, and subsequent additions to 
the file system may not be recoverable. 

A lazy-write scheme - Disk writes are 
made to a cache in memory rather than 
directly to disk, and the cache is period
ically written to disk as a background 
operation. The purpose of such write 
strategies is to optimize overall system I/0 
performance. In some cases, it can result 
in file changes being lost in the event of a 
power failure. Note that FAT file systems 
on Windows NT also use a lazy-write 
strategy (in contrast to the DOS careful
write scheme). 

Discretionary Access Control (DAC) -
DAC provides for enhanced file security 
over the more primitive schemes used 
on Windows and UNIX systems. Access 
control lists (ACLs) enable permitted 
and forbidden access to be specified in 
considerable derail on a file-by-file basis. 



NTegration 

Table 1. Important MFT Metadata Files 

$Mft - Master file table (MFT) table of contents 
$MftMirr - Location of the copy of the metadata files 

elsewhere on disk 
$LogFile - Transaction log (deployed as a circular buffer) 
$Volume - Information about file system volume 

$AttrDef 
$. 
$Bitmap 

(including its name and NTFS version) 
- Attribute definition table 
- Root directory 
- Cluster bitmap file indicating the used/free 

status for each cluster in the file system 
$Boot - Boot file 
$BadClus - List of bad clusters 
$Quota - Reserved for future use for disk quotas 

(unused at present) 
$Upcase - Unicode lowercase-to-uppercase conversion 

table (for translating file names) 

Mirrored master file table and boot sector - The NTFS file 
system stores a second copy of the files specifying the file sys
tem's structural and boot-related data in the middle of the disk. 

Master file table (MFT) - The NTFS file system is struc
tured around the MFT. The first 16 records of the MFT hold 
structural information about the file system, and all other 
files/directories in the file system exist as later records in the 
MFT. Table 1 shows the most important MFT metadata files. 

A file itself is a collection of attributes stored in an MFT 
record (and possibly elsewhere on disk). The following are the 
most important attributes: 

• Basic file information such as the file's DOS attributes 
(the read-only, hidden, system and archive bits), its creation, 
modification and access times and the number of hard links 
to che file. 

• The name of the file. Note chat more than one file name 
attribute is usually present, holding the file's long file name, its 
shore (eight-plus-three) DOS-style file name and alternate file 
names for files to which there are multiple hard links. 

• A security attribute holds the file's Windows NT DAC
based access permissions. 

• The data attribute, comprising some or all of the data 
stored in the file. 

• Additional indexing data for directories. 
For all but the smallest files, che data attribute is too large 

to fit into the MFT record. In this case, the attribute indicates 
the disk locations of the actual data. In some cases, the security 
attribute is too large to fit into the MFT record and so is 
handled similarly. Occasionally, the MFT record data itself 
grows beyond a single record. In this case, additional MFT 
records are used-an attribute list is created for the record 
detailing the list of the attributes for the file along with their 
respective MFT record locations. 

I recommend two reference works that describe the NTFS 
file system in more detail: Inside the Windows NT File System 
by Helen Custer, Microsoft Press, ISBN 1-55615-660-X; and 
Windows NT File System Internals: A Developer's Guide by 
Rajeey Nagar, O'Reilly & Associates, ISBN 1-56592-249-2. 

Creating an NTFS File System 
An NTFS file system may be created on a disk partition 

(or ocher defined entity such as a stripe set) using the Disk 
Administrator tool or from the command line using the 
format command. (On Alpha systems, the Disk Setup 
facility of the AlphaBIOS program can also be used to format 
disk partitions.) In the first method, stare the Disk Adminis
trator and select the desired partition (or other item). Then, 
use che Tools=>Format menu path to format the selected disk 
partition. If this menu item is disabled, select the Partition=> 
Commit Changes Now menu path to force any modifications 
to the current disk configuration co be written to the device. 

The resulting dialog box is illustrated in Figure 1. The 
various fields in the dialog box indicate the file system's total 
capacity and allow you to specify the file system type, the 
allocation unit size (discussed below) and a volume label. The 
check boxes at the bottom request a quick format operation 
(if possible) and specify whether or not automatic file com
pression is turned on by default for this file system. 

The format command can be used to create (or re-create) 
a file system on any defined disk drive from the command line. 
For this purpose, ic has che following basic syntax: 

format [ / fs:ntfs] [!V:label] [ / Cl [ / A:n] x: 

where x is the drive letter of che partition you wane to format. 
The / f s option specifies the type of file system to be created; 
its argument must be either ntfs or fat-beware that FAT is 
the default for a new file system. The / V option sets the label 
of the new file system to label; I C enables automatic file 
compression for the file system. 

The / A option specifies the file system's allocation unit 
size. This parameter specifies the unit in which disk space 
is allocated (the cluster size). It defaults to 512 bytes for file 
systems of 512 MB or less, to 1 KB for file systems between 
513 MB and 1 GB, to 2 KB for file systems between 1 GB 
and 2 GB, and to 4 KB for file systems 2 GB or higher. Its 

Figure 1. Formatting a Partition with 
the Disk Administrator 
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When using the 
Disk Administrator 
tool to format a 
partition, a dialog 
box will pop up 
(left) that shows the 
file system's 
capacity and allows 
you to specify the 
file system type. 
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valid range is any power of 2 from 512 bytes to 64 KB. How
ever, file compression cannot be performed on file systems using 
a cluster size of more than 4 KB. 

In most cases, the default value works fine. You might want 
to use a smaller size if you anticipate chat the file system will 
be used for many very small files (smaller than the default 
allocation unit size). In chis case, a smaller size might reduce 
the amount of internal wasted space. At the other extreme, if 
the file system will be used exclusively by an application chat 
performs very large I/0 operations (say, hundreds of KB at a 
minimum), then a larger cluster size will sometimes improve 
its I/0 performance. 

For example, the following command creates an NTFS 
file system on drive M: with an allocation unit size of 4 KB 
and automatic file compression enabled, labeling the file 
system as Tirzah: 

C: \ > format I C / fs:ntfs / A:4096 / V:Tirzah M: 

Checking and Repairing File Systems 
All file systems become corrupt from time to time. The 

chkdsk utility can be used to check the file system's structural 
integrity and repair any problems within it. This utility is 
similar to the UNIX fsck command, which compares items 
such as the volume bitmap against the disk portions assigned 
to files in the file system. As with f sck, chkdsk's scope is 
limited to repairing the structure of the file system; it can do 
nothing for corrupted data within otherwise intact files. 

A systems administrator will only rarely need to run this 
utility manually for NTFS file systems, when flaky system 
behavior leads you to suspect there may be file system corrup
tion. However, because FAT file systems in traditional Windows 
environments are notoriously prone to corruption, I still run 
chkdsk manually on them once in a while (whether they need 
it or not). This is probably just superstition on my part, but it 
comforts me. 

chkdsk's / f option says to find and repair any problems 
with the specified file system. The following command checks 
and repairs the file system on drive K , for exam pie: 

C: \ > chkdsk / f K: 

If the file system is in use when you execute this command, 
you will get a message allowing you to schedule the check at 
the next system boot: 

The type of the file system is NTFS. 
Chkdsk cannot run because the volume is in 
use by another process. Would you like to 
schedule this volume to be checked the next 
time the system restarts? (Y / N) Y 

Automatic File Compression 
As we've just noted, optional automatic file compression is 

available for NTFS file systems. When such file compression is 
enabled, it occurs transparently to the user: No special actions 
are needed to access compressed files, and files are compressed 

in place. Compression can be enabled for the file system as a 
whole when it is created, or individually for directory trees and 
individual files-the former effectively enables compression for 
the file system's root directory. Note that the compression status 
of a directory is used as a default value for its component files, 
and it is propagated to all files and subdirectories subsequently 
created within it. Compression can also be enabled for individ
ual files even if their parent directory has it disabled. 

You can modify the compression setting for a particular file 
or directory via the General tab of the item's Properties. For a 
directory, checking the Compress box in the Attributes area at 
the bottom of the panel (see Figure 2) will enable automatic file 
compression for that directory and immediately compress all 
files within it (you also have the option of enabling and com
pressing any subdirectories within it at the same time). For an 
individual file, checking the same box (labeled Compress) will 
compress that file. Similarly, clearing the check box for a com
pressed item will disable automatic file compression and expand 
the corresponding compressed file(s). 

The compact command may be used to enable and dis
able automatic file compression and compress/expand files via 
the command line. It has the following syntax: 

compact [ / C I / U) [options] [file(s) ] 

The first option specifies whether the items are to be compressed 
(/ C) or uncompressed (/U). If neither of these is included, the 
command displays the current compression state of the specified 
items, which defaults to files in the current directory. 

Figure 2. Enabling Automatic 
File Compression 
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The compression setting for a file or directory can 
be modified via the General tab (above) under 
Properties. The Compress box (pictured at bottom) 
will enable/disable automatic file compression. 
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Other useful options include: 
• / S - Recurse all subdirectories under specified directories. 
• I I - Continue processing after an error. 
• IQ - Quiet mode: request terse command output. 
For example, the following command will compress all of 

the files in the Data subdirectory and any subdirectories it 
may have, marking all of them as compressed directories. 

C: \ > compact I C I S Data \ * 

In contrast, the following command will simply mark the 
Metals subdirectory for automatic compression without 
affecting any of its current files or subdirectories, specifying 
terse command output: 

C : \> compact IC IQ Metals 

The Resource Kit includes the compress command for 
more traditional manual file compression and expansion. It 
can create compressed or uncompressed versions of a set of 
specified files in place or in a separate directory location . 
For example, the following command creates a compressed 
version of each file in C:\ Ohio in C:\Akron: 

C : \> compress C:\Ohio\* . * C:\Akron 

The standard Windows NT Expand command performs the 
reverse operation using similar syntax. Both commands also 
have a / R option that says to rename the created files using the 
standard renaming method: replace the final character of the 
file extension for the compressed version with an underscore, 
for example, Test. Exe becomes Test . Ex_. 

The Resource Kit also includes the ExpndW32 command, 
a graphical utility for expanding files manually from the 
Windows NT distribution CD or other Windows distri
bution media. 

Existing FAT file systems may be converted to NTFS file 
systems using the convert utility. For example, the follow
ing command converts the file system on drive F: to an 
NTFS file system: 

C: \ > convert / fs : ntfs F : 

The conversion process is nondestructive and preserves all 
existing files within the specified file system. NTFS file 
systems cannot be converted back to FAT, however. 

There are many ways of viewing information about a 
file system. For example, selecting a file system in the My 
Computer view will display its total capacity and free space 
in the window's information bar (bottom center and right). 
Alternatively, the General tab of the Properties dialog box 
will display a file system's total capacity and current used 
and free space. This is illustrated in Figure 3. 

Joachim Marder has written a freely available utility 
named TreeSize (http: //www. bhs. com/download/ 

default. asp). It summarizes disk usage on a directory-by
directory basis in a similar way to the UNIX du command 

Figure 3. File System Properties 
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The General tab under Properties will display a file 
system's total capacity and current used/free space. 

(see Figure 4). Once the utility is running, you specify the 
directory you are interested in by selecting the File=>Select 
Directory menu path. The free space within the file system, 
the total number of files in it and its allocation unit size are 
displayed in the window's information bar. 

There are several versions of the UNIX df utility for 
Windows NT; most are part of various UNIX-compatibility 
packages. Listing 1 gives a simple Perl script that performs 
this same task. Here is an example of its use: 

C:\> perl df.pl 

Drive Total Free 

MB MB 

C: \ 598 52 

D: \ 499 4 

G: \ 1019 1015 

H: \ 509 505 

I: \ 683 679 

J: \ 1161 1006 

K: \ 300 5 

L: \ 439 273 

Used 

MB 

546 

495 

4 

4 

4 

155 

295 

166 

Other Useful Utilities 
We'll conclude this month's column by considering some 

other freely available utilities related to file systems under 
Windows NT. 

The freely available NTSync utility (written by Mark 
Russinovich, http: //www . ntinternals. com / misc. 

htm) may be used to manually force all disk buffers to be 
written out at any time, thus performing the identical func
tion to the standard UNIX sync utility. Here is an example 
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of its use: 

C:\> ntsync 
NTSync 1.2 - Disk Flusher 

Copyright (C) 1997 Mark Russinovich 

http://www.ntinternals.com 

Flushing: CD G HI J KL 

Drive letters display as each one is synched. 

The utility's /R option may be used to include removable 

media (for example, Zip drives) in the operation. Note that 

the utility must be run from an Administrator account. 

There is also a freely available utility named unmount 

(written by Christoph H. Hochstaetter, http : / / www . bhs . 

com/ download/default. asp), which can be used to 

unmount Windows NT file systems (provided there are no 

open files). It is designed primarily for use with removable 

media such as Zip, Jaz and EZ drives. This command will 

unmount the file system referred to by drive letter G:, for 
example: 

C:\> unmount G: 

The command will fail if there are any references to the file 

system. It will also not unmount partitions on disks contain

ing multiple active partitions. The package also provides a 

mnt command for mounting unmounted file systems. 

Mark Russinovich has also written NTHandle (http:// 

www.ntinternals.com/nthandle . htm), another free 

utility that displays information about current open files 

within the current file system. 

Figure 4. The TreeSize Utility 
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TreeSize, the free utility written by Joachim Marder, 
summarizes disk usage on a directory-by-directory basis. 

Listing 1. Simple df Command in Perl 

# df .pl 

use Win32: :AdminMisc; 

# Get list of local filesystems 

@drives= Win32: :AdminMisc::GetDrives(DRIVE_FIXED); 

print "\nDrive\tTotal\tFree\tUsed\n\t\tMB\tMB\tMB\n\n" ; 

foreach $fs (@drives) { 

# Get total space and free space for each drive 

@size= Win32 ::AdminMisc : :GetDriveSpace($fs); 

# Convert to MB, compute used space and print 

$tot int ($size[0) / (1024 * 1024)); 

$free int ($size[l] / (1024 * 1024)) ; 

$used $tot - $free; 

print "$fs\t\t$tot\t$free\t$used\n"; 

The script relies on functions from the AdminMisc Perl module 
for Win32 written by Dave Roth (see http://www.roth.net/perl/ 
adminmisc.htm). 

NTHandl e has the following general syntax: 

nthandle [/A) [/P proc] [which-files] 

By default, information on all open files is given. The / P 

option limits the command to files belonging to the specified 

processes; its argument is a string that is used to match the 

process name (usually the executable name) . The optional 

which-files argument may be used to limit the display to files 

matching the specified string. The / A option provides detailed 
information about each file handle. 

For example, the following command lists information 

abour all open files whose names contain "saturn": 

C:\> nthandle saturn 
NTHandle Vl.0 

Copyright (C) 1997 Mark Russinovich 

http://www.ntinternals.com 

EXCEL.EXE 

CMD.EXE 

more.com 

pid: ff D:\Work\saturn.xls 

pid: 113 D:\WORK\saturn.txt 

pid: 126 D:\Work\saturn.txt 

Similarly, the following command displays information 

about the open files in use by processes with names contain
ing "excel": 

56 

C:\> nthandle /p excel 
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NTHandle Vl.O 
Copyright (C) 1997 Mark Russinovich 
http: //www .ntinternals.com 

EXCEL.EXE pid : ff 

4: Section 

140: File 

144: File 
150: File 

15c: File 

164: File 

178 : File 

C: \ MSOffice\Excel\EXCEL.EXE 

C: \ MSOffice \ Excel \ Examples 
D: \Work \ Figures.txt 

C: \ TEMP\~DF9FA6.tmp 

C:\MSOffice\Excel\Examples\SAMPLES.XLS 
C: \TEMP\20 . tmp 

C: \ TEMP \ ~DF131C . tmp 

188: Section C: \MSOffice \ Excel \ XL5EN32 .0LB 

18c: Section C: \WINNT\system32 \ VBAEN32.0LB 

190 : File C:\WINNT\system32\VBAEN32.0LB 

198 : File C:\WINNT\system32\stdole32 . tlb 

19c: Section C:\WINNT\system32\stdole32.tlb 
la8 : File C: \ MSOffice \ Excel \ XL5EN32.0LB 

The following command displays information about open 
files whose names contain "sacurn" in use by processes whose 
names contain "excel": 

C:\> nthandle / p excel saturn 
NTHandle Vl.O 
Copyright (C) 1997 Mark Russinovich 

SEEKRite is an access optimization 
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EXCEL.EXE pid : ff D:\Work\saturn.xls 

We'll continue our look at fil e 
systems under Windows NT next 
month, when we will consider the 
mechanisms for sharing file sys
tems wi th other Windows NT and 
UNIX systems. Also next month 
(Apri l 1998), I'll be in London at 
UK LISA, and I hope to meet 
some of you there. ~ 
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especially for Web-based e-commerce applications, you can't 
simply rely on the back-end server to supply these features-the 
focus shifts to the middle-tier application servers. Because of 
this, it's worth reviewing (at a high level) some of the basics of 
transaction processing (see "Transaction Basics"). 

Common wisdom is that because the database vendors face 
both slowing sales growth and narrowing profit margins, it's 
all the more important for them to find new, more profitable 
niches. As a result, Oracle, Sybase and IBM are changing their 
focus from selling all-purpose database server software to pitch
ing applications software, middleware and specially targeted 
systems for e-commerce and decision support applications. 

As Janet Perna, general manager of data management for 
IBM, says of IBM's more than $1 billion database business, "I 
see a change in segments. Business intelligence software sales 
are growing. Oracle's traditional business is slowing. Look at 
what analysts project for online transaction processing software 
sales. They see a 6% compound growth until the year 2000. 
For business intelligence software, they see 40% growth." 

"The turbulent database market is causing Oracle to re
invent its business," says Mark Jarvis, vice president of system 
products marketing at Oracle. "Oracle's business is changing. 
We're in the process of reinventing the company and moving 
into serving vertical businesses like telcos and utilities." This 
changing market is forcing Oracle to adopt a business model 
more like IBM's, with more focus on providing services and 
sell ing entire packages of software, services and consulting. 

Sybase, rather than focus on high-margin consulting, how
ever, seems bent on leveraging its strong Powersoft division and 
middleware tools. At press time, Informix, still trying to emerge 
from its 1997 financial difficulties, seems likely to continue to 
emphasize database software as its primary product line. 

Let's drill down a bit. 

ORACLE - THE MARKET LEADER 
Oracle continues to be the market leader in the database 

arena. Like the other database vendors, it works with both 
hardware and leading application vendors-even vendors like 
SAP AG and PeopleSoft Inc., which compete with its own 
products-to guarantee that its database server takes advantage 
of technological advances in hardware and is optimized to 
work with new software releases as well. As Richard French, 
vice president of Oracle's Enterprise Platform Division, says, 
"We have teams that are dedicated to all the major hardware 
vendors, including Sun, HP, Digital, Compaq, Sequent, SGI 
and others. The goal is to optimize our products with those 
platforms and to work closely with those partners to produce 
the 'best of breed' solutions for our customers." As a result, 
Oracle is often first to market with support for new tech
nology (see Table 1). 

As the world's largest information management company, 
with revenues of more than $6 billion, Oracle has a complex 
product line that now includes hardware (Network Computers 
from its NCI subsidiary, which may explain why it no longer 
bills itself as the world's second largest software company). 

It is not widely known that Oracle is the number two 
vendor in the so-called "applications" market behind SAP 

AG of Germany, and it is a segment that's growing, thanks to 
Oracle's savvy and aggressive marketing and easy integration 
with new technologies, including e-commerce, data ware
housing and online analytical processing (OLAP) and new 
multimedia data types. In first-quarter '98, Oracle shipped 
Oracle Applications Release 10.7 Network Computing Archi
tecture (NCA) suite, a Java-based version of the complete 
suite of Oracle Financials, Human Resources, Manufacturing, 
Supply Chain and Sales Force Automation software, including 
more than 35 applications. 

On the e-commerce front, Oracle's Commerce Server 1.1, 
a bundle that includes Oracle 7.3.3, Oracle's Web Application 
Server 3.0 (soon to be replaced with an updated, renamed 
Application Server 4.0) and cartridges that extend the middle
tier Web Application Server with functionality such as Veri
fone or CyberCast e-payments, continues to be a solid perfor
mer, and the forthcoming Java-based Payment Server will let 
customers who already have Web sites add storefront support 
in the form of Secure Electronic Transaction (SET) and/or 
Secure Sockets Layer (SSL) support. 

Although the overall growth rate in e-commerce probably 

1979 
1984 
1986 
1986 

1987 
1990 

1991 

1992 

1993 

1994 

1994 
1995 

1997 

1997 

1997 

1997 

First SOL database (Oracle 2.0) 
First PC SOL database (Oracle 4.0) 
First distributed database (SOL *Star) 
First relational database with row-level locking 
(Oracle 5.0) 
First PC SOL database server (Oracle 5.0) 
First relational database vendor to deliver parallel 
database support (Oracle 6.0) 
First relational database to break the 1,000 tps 
TPC-C benchmark (Oracle 6.0) 
First relational database vendor to support spatial 
data (Spatial Data option) 
First relational database vendor to offer U.S. gov
ernment B1 certification (Oracle Secure Server) 
First relational database vendor to offer linguistic 
and full text searching (ConText option) 
First SOL database for NT (Oracle 6.0) 
First relational database vendor to support video 
data (Oracle Video Server) 
First NT parallel database server (Oracle? Parallel 
Server, which shipped in June) 
First NT database to support NT clustering (begin
ning in April , on a Compaq) and Microsoft Cluster 
Server (aka Wolfpack) with Oracle? Fail Safe 
(which shipped in October) 
First relational database vendor to support very 
large memory (VLM) for NT on a Digital Alpha 

Oracle ships Oracle Fail Safe and Oracle Parallel 
Server for Oracles in December 
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outstrips that of data warehousing, there's a good deal of 
overlap becween the cwo. Indeed, Oracle's decision support, 
data warehousing and data mart markets continue to grow at 
explosive rates. Oracle sells NT-based data mart bundles, sup
ports data warehousing-related star schema on the server and 
offers a stand-alone OLAP server in the form of the Oracle 
Express Server. Oracle Express, acquired from IRI Sofcware in 
1995, remains complex, proprietary and powerful; it is also 
Web-enabled and has attractive options such as the Express 
Financial Analyzer and Express Sales Analyzer. Better inte
gration becween the Oracle Express and Oracle RDBMS 
servers is now available via the Express RO LAP option. 

Although its tools division stumbled with Sedona, which was 
to be the next-generation, object-oriented development envir
onment to support Oracle's object/relational, universal server 
Oracles, Oracle is working with Borland International Inc. to 
develop new Java-centric developer tool code-named "Valhalla." 
Announced in December and due out in the middle of this year, 
the Oracle version of Borland's ]Builder is expected to inter
operate with both Developer/2000 and Designer/2000-which 

TRANSACTION BASICS 

B ecause of the growing importance of e-business and 
Web-enabled transactions in general, it's worth reviewing 
the basics of transaction processing. 

SOL RDBMSs have been optimized to support online 
transaction processing (OLTP) systems. Although transac
tions vary in length and complexity, they're generally char
acterized by four characteristics (atomicity, consistency, 
isolation and durability), which computer science majors 
conveniently remember thanks to the mnemonic "ACID." 

Atomicity refers to the well-known "all or nothing" aspect of 
transactions. No one wants a system that somehow lets half a 
transaction get recorded, for example, that takes your credit 
card number and debits your account, but doesn't complete 
your order by forwarding all the necessary data to shipping. 
If you've used SOL databases, you should be familiar with the 
coMMrT and ROLLBACK commands that are used to enforce 
this notion. 

Consistency refers to the idea that transactions need to 
maintain the internal consistency of the target database. This 
is where both referential integrity and other issues related 
to data integrity come in. In relational databases, you 're not 
supposed to be able to have duplicate rows in a given table, 
and each row in a given table should have a unique "primary 
key" value. Most RDBMSs support a variety of other "con
straints" that help prevent bad data from getting into a data
base. Referential integrity is a bit more complex than "plain" 
data integrity and refers to the fact that data in related tables 
should be synchronized. You shouldn't be able to delete 
customers that have outstanding orders, for example. 

The notion of isolation is straightforward: A transaction 
should execute as though it were running all by itself. Tech
nically, isolation is referred to as serializability, meaning 
that the effect of isolation is that transactions execute seri-

remain the foundation of Oracle's developer tools line. 
As Jeremy Burton, vice president of Oracle Tools Division, 

puts it, "Oracle Corp. is delivering real products to back up 
our Necwork Computer message, with Oracle Tools taking the 
lead. Developer/2000 and Designer/2000 are years ahead of 
client/server tools such as Sybase's PowerBuilder, Borland's 
Delphi and Microsoft [Corp.J's Visual Basic as they are still 
nearly useless at generating thin clients-so much so that we 
think these products will fade to irrelevance in a few years for 
client-side development projects." 

Oracles, introduced mid-1997, represents an evolutionary 
step in the migration toward a "universal" object/relational 
server. For example, although Oracle continues to offer its 
own Con Text, Spatial and Video servers as options to its basic 
Oracle7 and Oracles Enterprise Servers, Oracles is designed 
to support plug-in "cartridges" that allow user-developed and 
third-party extensions to the basic server. Oracles also sup
ports object references known as REFS, which are table point
ers that can offer better performance than traditional SQL 
table joins in some applications. OracleS .0.4 , which began 

ally, one after another, with no overlap. This is where things 
get more complicated (there are even formal mathematical 
proofs for the two-phase locking theorem) related to locks, 
isolation levels and distributed updates. For in-depth discus
sions of these issues, I encourage you to read Philip Bernstein 
and Eric Newcomer's Principles of Transaction Processing 
for the Systems Professional ($39.95, ISBN 1-55860-415-1 , 
Morgan Kaufmann, http: ; / www.rnkp . com) or Jim Gray and 
Andreas Reuter's classic Transaction Processing: Concepts 
and Techniques ($84.95, ISBN 1-55860-190-2, also from 
Morgan Kaufmann) . Bernstein and Newcomer summarize the 
goal of their 350-page book in layman's terms by stating that 
"transaction processing systems have to efficiently handle 
high volume, avoid errors due to concurrent operation, avoid 
production partial results, grow incrementally, avoid down
time, and never lose results. " 

Life was easier when transactions were small , predictable 
and local , but now that databases are being used for appl i
cations like e-commerce and data warehousing (with its 
notoriously unpredictable ad hoc queries), it behooves you 
and your database administrators to understand locking 
and concurrency issues and how your RDBMS's configura
tion settings can affect performance. 

The final characteristic of transactions is that they're dur
able, or persistent. There are often legal requirements for 
this, so database administrators and Web application devel
opers need to pay particular attention to how online database 
connections are handled . RDBMS vendors, often in conjunc
tion with hardware vendors , differentiate themselves here in 
the degree to which they support failover, hot standby and 
other high-availability options. At the simplest level , RDBMSs 
all support some notion of log files that record recent trans
actions, including partially completed ones.-kw 

SunExpert Magazine ■ M arch 1998 61 



Databases 

shipping in December, supports JDBC and native binary large 
objects (BLOBs) for image data, but server-side Java support 
isn't expected until Oracle8. l, probably late 1998. 

In 1998, Oracle remains the database vendor to beat. 

SYBASE 'RUNS' WALL ST. 
"As far as concurrency and integrity go," says Craig Woods, 

Sybase's marketing director for server products, "that's some
thing we do extremely well ," pointing out that "the majority 
of Wall Street" runs on Sybase. Sybase is also proud of the fact 
that its engine provides the database beneath the extremely 
active CNET and Sandbox Entertainment Internet sites, and 
that it will provide the database underlying the forthcoming 
1998 World Cup soccer tournament to be held in France. 
While Sybase doesn't offer a branded commerce server suite, 
per se, Woods says that some 90% of the Open Market's 
Transact e-commerce customers use Sybase. Application and 
e-commerce vendors like Open Market that use Adaptive 
Server "under the covers" cite the new Logical Process Man
ager as providing key functionality in supporting fluctuating 
loads. Customers with popular si tes have to be able to move 
resources around quickly to support special events, contests 
and so on. 

Sybase, like Oracle, is primarily a database company and 
offers a rich and complex product line. Although Sybase doesn't 

TABLE 2. 'UNIVERSAL' SERVERS SUPPORT lARGE OBJECTS 

Architectural Extenders DataBlade 
Components modules 

Text Text Extender Text DataBlades 
available for from Verity Inc. 
Common Server and Excalibur 

derive any of its $1 bi ll ion revenue from hardware-Adaptive 
Server does support NCs, however-and doesn't sell its own line 
of financial applications, it does offer nearly three-dozen prod
ucts. Its four servers, Adaptive Server Enterprise (formerly 
Sybase SQL Server), Adaptive Server Anywhere (formerly SQL 
Anywhere, and before that, Watcom SQL), Adaptive Server IQ 
(formerly Sybase IQ) and middle-tier Jaguar CTS (Component 
Transaction Server) remain Sybase's core products, but its tools 
division, Powersoft, is a major player in the diem/server, Web 
application development and Java tools arenas. 

Sybase, li ke Oracle, offers an extensible server that can 
support specialized data stores. Although Sybase plans to 
integrate both Verity Inc. 's SEARCH97 Information Server 
3.0 and Virage Technologies Inc. 's Visual Information Re
trieval (VIR) engine into its own text data and image data 
types, respectively, this quarter, Sybase plans to rely primarily 
on third-party vendors for additional "specialty" data types. 
Network Imaging Corp. (NIC) already offers a special data 
store for images that works with Adaptive Server, Vision 
International, an Autometric Inc. Gro up, supports geospatial 
data, and other vendors are developing specialized stores for 
data such as time series. 

Probably the only area where Adaptive Server 11.5 lags 
technically is its lack of support for row-level locking, but 
that's scheduled for a first-quarter point release that may be 

Cartridges 
(Oracles 
and above) 
ConText option 
available for 
Oracle? and 

Specialty data stores 

Full-text search engine 
based on Verity engine 
available 0198 

and UDB Technologies Corp. above 
Image Image Extender Visual Information Third-party 

available for Retrieval (VIR) cartridges under 
Common Server DataBlade from development 
and UDB Virage Technologies 

Inc. 
Video Video Extender Video Foundation Oracle Video 

DataBlade Server 
Audio Audio Extender Audio Information Third-party 

Retrieval (AIR) cartridges under 
DataBlade from development 
Muscle Fish LLC 

( Geo )spatial IBM and ESRI , Maplnfo Corp. Oracle Spatial 
Environmental and lnformix have option available 
Systems Research have all developed for Oracle? and 
Institute (ESRI) DataBlades above 
are co-developing 

Time series Third-party DataBlades ship Third-party 
extenders under with lnformix cartridges under 
development Universal Server develo ment 

Note: A ll vendors are looking to partners to help them with object extensions. 
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Third-party product 
available from NIC; 
Sybase expected to 
include its own 

Third-party data 
stores available 

Third-party data 
stores under 
development 
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shipping by the time you read this. Server-based Java support 
is slated for later this year, first in Adaptive Server Anywhere, 
and then in Adaptive Server Enterprise. Sybase's server-based 
Java Object Model will allow developers to create JavaBeans 
that execute off the server. 

Sybase doesn't have a multidimensional OLAP server prod
uct. Adaptive Server IQ, which uses an innovative indexing 
technology that can be used with any RDBMS engine, not 
just Adaptive Server, is intended to be the basis for large data 
warehouses. 

Sybase, like the other RDBMS vendors, faces a shrinking 
market that is changing from being a high-profit-margin 
business to more of a shrink-wrapped commodity business. 
Perceived as being a conservative company that's far less 
aggressive than Oracle (both on the sales and marketing 
fronts) and also generally slower to market with support for 
new technology, it's unclear how Sybase will fare in 1998, 
especially once Microsoft's SQL Server 7.0 ships with a new 
assault on the low end of Sybase's market. Its small-footprint 
Adaptive Server Anywhere, already widely used to support 
mobile worker applications, could emerge as an important 
profit center in Sybase's business. 

D82 RANKS NUMBER TWO 
Strangely, DB2 hardly ever figures as a leader in the 

RDBMS market, but that's probably because analysts don't 
count DB2's mainframe sales. When you look at the overall 
$5.7 billion RDBMS market-as mar-

DB2 Universal Database Enterprise Edition and designed to 
support massively parallel processing (MPP) systems such as 
IBM's Scalable POWERparallel 2, was still only available 
under AIX, although NT and Solaris versions were scheduled 
to be released this quarter. 

UDB ships with four extenders: Text Extender, Image 
Extender, Video Extender and Audio Extender, and other 
extenders are under development. Extenders basically define 
new data types and functions using DB2 UDB's built-in 
support for user-defined types (UDTs) and user-defined 
functions (UDFs). It's important to note that, despite the 
industrywide trend roward "universal" servers that offer 
support for large "objects" (see Table 2), they're not yet easy 
to use. There's a big difference between supporting 2-GB 
BLOBs and being able to search the contents of documents 
that may be stored in those fields. That's the difference 
between plain BLOBs and "extended" searchable text 
field support. 

IBM doesn't have to prove itself in the domain of database 
reliability, integrity and scalability and seems poised to capitalize 
on its reputation in the arena of e-business. Despite some early 
setbacks with World Commerce and its Cryptolope technology 
(an encryption technique for copyrighted information), IBM 
provides a rich line of software ranging from developer tools, 
including Visual Age for Java, Net.Commerce, NetObjects 
Fusion and the Lotus Domino Web server, to its Web-ready 
DB2 UDB. Indeed, IBM's main problem may be market 

ket research firm Dataquest (http: // 

www. dataquest. com) did in its 
April 1997 report, "Worldwide Data
base Preliminary Market Statistics," 
for example-IBM ranks number two, 
just 4% behind number one Oracle. 
And, by the way, DB2 has been avail
able on Solaris for more than a year. 

What makes Concorde Group's 
U-MAX30 the right choice? This Is Nor 

This -.;.g1comaa11b1e1 
~ • cfonet The big news on the DB2 front is 

DB2 Universal Database (UDB) Ver
sion 5, the newest version of what 
used to be called DB2 Common 
Server. It began shipping in late 1995 
with support for multithreaded servers 
and extended data types, including 
user-defined types, and some parallel 
operations. It represented IBM's initial 
effort at consolidating technology for 
the UNIX and Windows platforms 
into a single "common" server. 

The major difference between DB2 
Common Server and DB2 UDB is 
that the latter merges the functions 
of DB2 Common Server Version 2, 
including DB2 Database Server 
Version 4, and DB2 Parallel Edition. 
At press time, however, the UDB 
version bf IBM's Common Server 
Parallel Edition, now referred to as 
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confusion about which combination of tools to use. IBM is also 
a major player in supporting Java standards and tools. 

Although IBM has been selling an inexpensive NT-based 
data mart product, Visual Warehouse, for almost two years, 
the product has never taken off and is expected to be relaun
ched as a data warehousing product midyear. Probably more 
significant, however, is IBM's recent entry into the business 
intelligence arena with a new OLAP product based on the 
Arbor Software Corp.'s Essbase OLAP server. 

Make no bones about it, IBM has all the pieces anyone 
needs to build database-based applications. Its venerable 
message-based middleware product MQSeries is enjoying 
a renaissance. Its Tivoli Systems Inc. network and systems 
management suite shares the market leadership position 
with Computer Associates International Inc. 's Unicenter and 
Hewlett-Packard Co.'s Open View. Its DB2-based Digital 
Library is the basis for displaying world-class collections 
over the Internet. And, although IBM's business model has 
focused on the high end and on providing a complete bun
dle of products and services, it's beginning to market more 
aggressively to small and medium-size businesses- rather than 
leave that market all for Microsoft. 

INFORMIX KEEPS LOYAL FOLLOWING 
Despite its recent financial difficulties and apparent miscal

culation of customer interest in the universal server market, 
Informix remains a major player in the database market with 
thousands of loyal customers for its Online Dynamic Server 
(ODS) and Extended Parallel Server (XPS) products. 

Late last year, Informix announced plans to simplify its 
database line by adopting a single-server approach and intro
ducing a single application programming interface (API) for 
all of its databases. The seemingly ill-fated object/relational 
Informix Universal Server, initially launched in December 
1996, along with Online Dynamic Server and XPS, is now 
marketed as a single database called Informix Dynamic 
Server. The new Dynamic Server ships with several con
figuration options covering data warehousing, distributed 
applications and object-relational applications in 
addition to traditional OLTP applications. 

IBM Corp. 

also available in Java and Web versions. Nor is it likely that 
lnformix will emerge with its own comprehensive e-com
merce suite. It's likely to "stick to its knitting" and attempt 
to rebuild market confidence in its basic product: database 
servers. 

FOOTNOTES 
Another database worth considering is NCR Corp.'s 

Teradata. Although Teradata is only available on NCR sys
tems running its own version of UNIX, that's supposed to 
change this year when an NT version of Teradata ships. 
Further down the line, probably next year, when Sun Micro
systems Inc.'s 64-bit Solaris for Intel Corp.'s Merced ships, 
Teradata is scheduled to be available on Sun systems. Tera
data is the basis for more than 700 large data warehouses 
and is known for its scalable, high-availability systems. It 
might be worth experimenting with the NT version when 
it ships later this year. 

Speaking of NT, SunExpert readers may be interested to 
hear that all the RDBMSs mentioned above are available 
on NT, often at a fraction of the cost of the Solaris or other 
UNIX versions. It often makes sense to use NT as a develop
ment platform, even if you have no intention of deploying a 
production system based on NT. The release of Microsoft's 
SQL Server 7.0 (code-named "Sphinx") this year is also likely 
to focus attention on the NT database market, so it behooves 
you to keep an eye on what Microsoft has to offer. SQL Ser
ver 7.0 will be bundled with the new BackOffice 4.5 and is 
expected midyear. ~ 

Karen Watterson is an independent San Diego, CA-based 
writer and consultant specializing in data architecture and data 
warehousing issues. She writes monthly columns for Windows 
NT Magazine and DM Review and is old enough to have writ
ten programs both on punched cards and Apple II cassette 
tape. Email: karen_wa t terson@msn.com. 
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NCR Corp. 

Informix has apparently adopted the Oracle 
model of selling advanced functionality in the 
form of "options" as follows : an Advanced 
Decision Support Option, with data warehousing 
capabilities taken from XPS; an Extended Parallel 
Option offering symmetric multiprocessing (SMP) 
support also based on XPS; an object/relational 
option called the Universal Data Option similar to 
the original Universal Server; a Web Integration 
option; and a MetaCube ROLAP Option offering 
Informix's relational OLAP engine. 

Contact local sales office 
http://www.software.ibm.com/ 
data/db2 
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Dayton, OH 45479 
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Although Informix has a tools product line, 
its offerings have never been popular, and that's 
not likely to change, despite the company's 1996 
acquisition of a new Visual Basic-based applica
tion development tool, CenterView's Data Direc-
tor, now renamed Informix-Data Director and 
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OpenNT - More Than 
Just UNIX and NT 
by IAN WESTMACOTT, Technical Editor 

Over the years, the Computer Publishing Lab has looked 
at various attempts to bring UNIX and Windows under a 
single desktop: Microsoft Corp. Windows X servers, Sun 
Microsystems Inc. 's WABI, Citrix Systems Inc. 's multiuser 
WinFrame and so on. All of these have worked to some 
extent, but none has offered a seamless, efficient 
solution with extensive support of both environments. 

I ronically, perhaps, recent advances 
in the personal computer market 

have created the technologies ro make 
the promise of elegant mulcioperating 
system support on the same deskrop a 
realiry. First, advances in the Ince! Corp. 
x86 architecture have made it a feasible 
architecture for running the UNIX 
operating system. Today, many flavors 
of UNIX run on the architecture with 
great success. Second, Microsoft's 
Windows NT operating system and 
environment has support for multiple 
(C2-class) users, a robust ACL file sys
tem (NTFS), and is architected to sup
port multiple operating environments. 
In fact, out of the box, Windows NT 
includes a POSIX subsystem, which 
provides a POSIX system call (POSIX 
1003.1 or POSIX.l) API to Windows 
NT. The IEEE POSIX standards are the 
standards by which an operating system 
is tested for UNIX compliance. POSIX 
1003.1 compliance alone does not a 
UNIX system make, but it is enough 
to build a UNIX system. 

This is precisely what Sofcway 
Systems Inc. has done with its Open
NT product. OpenNT 2.1 extends 
the Windows NT POSIX subsystem 
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to include fu ll POSIX 1003. 1 (system 
calls) and POSIX 1003.2 (commands 
and utilities) compliance. Moreover, 
OpenNT provides ANSI C interfaces, 
BSD sockets (mapped to Winsock), 
SVID interprocess communication 
(IPC), Xl 1R6.3 server, a telnet server 
and standard TCP/IP clients, and a 
UNIX development environment, 
including an optional OSF/Motif 
development environment. Familiar 
UNIX shells (Korn and C), with full 
shell job control, and scripting lang
uages (awk, sed and Perl) are also 
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included. More than UNIX and NT 
on the same desktop, OpenNT offers 
a POSIX development environment on 
NT systems. 

OpenNT was developed under 
contract with Microsoft, and Softway 
Systems holds a Windows NT source 
code license and strategic marketing 
agreement with Microsoft. This means 
chat Sofrway Systems has access ro NT 
implementation details and developers. 
Softway Systems has already won large 
contracts in both U.S. government and 
industry corners. 

Components 
There are a number of OpenNT 

flavors and components. The OpenNT 
Workstation product ($379) includes 
commands and utilities, Xl 1R5 run
time, Xl 1 R6.3 server (Intergraph 
Computer Systems' eXalc 3.0) and a 
single-user telnet daemon. The Work
station Lice product ($229) leaves out 
the Xl 1R6.3 server. The OpenNT 
Server ($979) is the same as the Work
station produce but allows 25 telnet 
connections. The OpenNT SDK 
($199) includes UNIX and Xl 1R5 
development rools. The OpenNTiF 
Window Manager ($99) is a Motif 
(1.2.4) window manager, while the 
OpenNTiF SDK ($149) is a Motif 
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(1.2.4) development environment, 
which includes the window manager. 

Also available is OpenNTINFS 
Workstation ($495), an NFS client; 
OpenNTI NFS Server ($1,495), NFS 
client and 25-user server; and Open NT I 
NFS Enterprise ($5 ,995), NFS client 
and 25-user server and gateway. We 
were not provided with any of the NFS 
products for review. 

OpenNT 2.1 requires Windows NT 
3.51 or higher and runs on 

gives you an NT development 
environment. By contrast, Solaris 
Server and Visual C++ for x86 
will run you about $1 ,690; add in 
Windows NT Server and Visual 
CIC++ and you can create a dual
boot system with development on 
both sides for a total of $2,870. 
This will give you a full , proven 
UNIX system with more than 
10,000 applications and a huge 
freewarelshareware collection, 
but you don't get integration or 
concurrency. The real power of 
OpenNT is the ability to run 
POSIX applications locally from 
the NT desktop, and for chat you 
only need NT Server and OpenNT 
Workstation or Workstation Lite, 
for a total of$1,109 or $959, 
respectively. 

Installation and 
Documentation 

The OpenNT Server media includes 
a CD-ROM and 25-page Getting 
Started Guide. You will also receive 
license sheets for each of the products 
you purchased. A Windows setup pro
gram installs the product components, 
except OpenNTiF SDK, which must be 
installed via a shell script after OpenNT 
is installed. Our version made us run 
the script with the license code as argu
ment, and then presented us with a 

challenge key. We then had 
either Intel x86 or Digital 
Equipment Corp. Alpha plat
forms. The development kits 
also require Microsoft Visual 
CIC++ 4.0 or higher. Thus, 
to have a system chat resem
bles commonly available 
UNIX systems, you must 
purchase Microsoft Windows 
NT Server ($730), Microsoft 
Visual C ($450) , OpenNT 
Server ($979), OpenNT 
SDK ($199) , OpenNTiF 

The real 
power of 
OpenNTis 
the ability 
torunPOSIX 
applications 
locally 

to send this key to Sofrway 
and await a response key to 
finish the installation. 

There are several things 
to keep in mind when 
installing OpenNT. While 
the product does not have 
to be installed on an NTFS 
partition, full POSIX file 
operations are only support
ed on NTFS partitions (even 
when OpenNT itself is not 

from the 
NT desktop. 

SDK ($149) and OpenNTI 
NFS Server ($1,495), for a grand 
total of $4,002. However, Version 2.1 
includes the Free Software Foundation's 
GNU CIC++ compiler, so if you can use 
chis-subject to the GNU general public 
license-you can avoid Visual C. How
ever, the Visual CIC++ compiler also 
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installed on an NTFS parti
tion). To get true POSIX compliance, 
you must also disable NT's Bypass 
Traverse Checking right for all users-chis 
right allows users to enter a directory to 
which they have appropriate permis
sions, even when they do not 
have permissions in parent directories, 
which is a violation of POSIX file sys-
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tern semantics. While OpenNT may 
be installed in an arbitrary subdirec
tory, to mimic typical UNIX directory 
hierarchies, / etc, / usr and so on, 
OpenNT should be installed in the 
root directory of a partition. We 
installed it in the root directory of 
an NTFS partition. 

OpenNT includes manual (man) 
pages, as one would expect. Product 
documentation is available online as 
Adobe Systems Inc. PDF files (Acro
bat reader included), although several 
documents that were supposed to be 
installed were not. The documentation 
is fairly comprehensive, for both novice 
and expert, and further documentation 
is available from the OpenNT Web site. 

We interacted with OpenNT 
technical support primarily via email. 
While not all of our problems were 
resolved, we found tech support to be 
competent, expedient and friendly. 

Shells and Utilities 
OpenNT includes two shells: Korn 

(ksh) and C shell with file name 
completion and command line editing 
(tcsh). The commands sh and csh 

are links to ksh and tcsh, respectively, 
and the Bourne shell (bash) is available 
(unsupported) from the contributed 
software section of the OpenNT Web 
site. Our first real difficulties with 
OpenNT appeared in tcsh. We dis
covered several bugs. For example, in 
most cases, recalled commands from 
the history stack were not editable (I 
suspect this is a problem with terminal 
emulation). We also had an intermit
tent problem with pathnames on FAT 
file systems. Neither of these problems 
were completely resolved with Softway 
Systems' technical support. Otherwise, 
the shells operated as expected (no 
problems with ksh). 

Most of the utilities you would 
expect are included, even beyond 
POSIX.2 (see Table 1). For example, 
other familiar commands (more than 
140 of them), such as grep, file, 

more, nice, spell and split, are 
included. Even nonstandard but com
mon commands like Perl Version 5.003 
are included, as are a number of GNU 
utilities such as gzip and gawk. Even 
more are available from the OpenNT 
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contributed software site, including 
xv, JOVE, f2c, grnake, ghostscript and 
T cllTk. We weren't missing a single user 
command. We did find some bugs here 
too, though. For example, the find 
command was not case-sensitive (that 

Product Review 
However, some peculiarities of 

OpenNT present obstacles for porting 
applications and building packaged soft
ware on OpenNT. For example, not all 
system calls have entry points in the C 
library libc. a, but rather in a dynam
ic library psxdll. a; many ioctl () 
functions are not supported; and sym-

is, 'find / * -name BIN' would find 
'bin'). After we reported this, Softway 
Systems fixed the bug and incor
porated it in the official release. 

Table 1. POSIX.2 Commands Perhaps the most noticeable 
difference between OpenNT and 
other versions of UNIX is in sys
tems administration. A number 

awk 
basenarne 

ls 
rnailx 
rnv 

of administration tasks, such as 
cd 
chrnod od 

pax 
sed 
sh 
stty 
test 
touch 
tr 
unarne 

cp user account administration, are 
handled by Windows NT, not 
OpenNT. Standard facilities and 
tools, such as cron, syslogd 

dirnarne 
echo 
ed 

and tar, are included. There is find 

ln also a tech note available on the 
OpenNT Web site that details 
differences in systems adminis
tration, including summaries of 
how to perform common opera
tions using Windows NT com
mand-line utilities (which are usable 

locale 
localedef 
logger 

in scripts). 

Development Environment 
Initially, the C compiler provided 

with OpenNT (cc and c89) was sim
ply a shell script to invoke the Visual 
CIC++ compiler (purchased separately) 
with the appropriate options and libra
ries. Then, the GNU CIC++ compiler 
appeared on the contributed software 
list, and now in Version 2.1 it is includ
ed with the product. The ANSI C inter
faces and libraries conform to POSIX. l, 
so developing POSIX applications is 
fully supported. All the familiar devel
opment tools are also included, such 
asar,as,rnake, ident,nrn, strip, 
res, lex and yacc. 

bolic links are not supported. Also, 
OpenNT does not have a single-rooted 
or completely standard file hierarchy, 
although you may set up OpenNT to 
appear single-rooted and standard. These 
peculiarities will affect the porting of 
applications and building of software 
using configure scripts, such as GNU 
configure, which usually make assump
tions regarding the file system hierarchy 
and libraries. These will take some hand 
recoding, and there is a tech note provid
ing guidelines available on the OpenNT 
Web site. We attempted to build a 
number of such packages, including the 
Secure Shell (ssh), Concurrent Version 
System (CVS) and the SML/NJ compil
er with varying degrees of recoding and 
success, but did not find an example 

that couldn't be ported. As with any 
UNIX system, however, applications 
using device drivers will need special 
attention. 

Xl 1 R5 and Motif 1.2.4 develop
ment is almost exactly as you will find 
on other UNIX platforms, including 
the standard examples and utilities, 
such as irnake, xrnkrnf, mkdirhier 
and uil. 

X Server 
The X server provided with Open

NT is lntergraph's eXalr Version 3.0. 
This is an Xl 1R6 server with OpenGL 
support for Windows NT (on Intel x86 
or DEC Alpha), and does not require 
OpenNT. Moreover, you may use any 
NT X server with OpenNT. This is for
tunate, as we were not overly impressed 
with eXalr. The server has most of the 
options and features you would expect, 
but compared with other PC X servers 
we have tested, eXalt rated low on speed 
tests. It was also fairly easy to crash the 
server, particularly during remote opera
tions, by connecting more than four or 
five clients or connecting clients with 
rapidly updated displays. To eXalt's cred
it, it did perform well on R6 operations, 
such as connecting to the server via a 
low-bandwidth X (LBX) proxy server. 

All the usual X clients are included, 
such as xterm, xclock, xcalc and 
xfontsel. All the clients performed 
as expected, including the Motif win
dow manager (rnwrn), which worked 
like clockwork. We were even able to 
drop in an X resource file from our 
UNIX machines to give the Windows 
desktop the look and feel of our UNIX 
desktop. The only difficulty is deciding 
whether you want root mouse events 
to go to X or to Windows (in multi
window mode). 
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Telnet Server 
Although it may seem like a simple 

thing, the OpenNT telnet server is per
haps one of OpenNT's best features 
from an administrator's point of view. 
We've heard over and over from Internet 
service providers and IT departments 
running large numbers of servers with 
large numbers of users that one of the 
most difficult things about Windows 
NT is remote and automated adminis
tration. With the telnet server (which in 
Version 2.1 is a port of 4.4 BSD-lite 
telnetd) you can effectively open a 
console window or launch an xterm 
window on your Windows NT systems 
from anywhere, and perform configura
tion and administration tasks. With 
OpenNT's scripting tools and shells, 
and the cron and sys log daemons, 
you can automate administration tasks 
as you would with a UNIX system. 

Summary 
Whether it's UNIX commands, 

UNIX administration or POSIX devel
opment you're after for your NT systems, 

Aurora multiport serial communications 
high-performance remote access and WAN 

Product Review 
OpenNT is the only product that gives 
you both environments running natively 
and concurrently. Those porting UNIX 
products to NT, moving UNIX users 
to NT, looking for UNIX-style adminis
tration on NT, or simply looking for a 
mixed UNIX/NT environment, would 
be well-advised to take a look at Open
NT. What you won't get is a UNIX 
kernel, or a large set of tools and appli
cations, but hopefully Sofrway Systems 
will continue to promote OpenNT as 
an open system, and development in the 
OpenNT user community will become 
as rich as with other systems like Linux. 

Despite a few bugs, for those wait
ing for a workable, robust release, 2.1 
is it. OpenNT is well-engineered, and 
experienced UNIX users should have 
no trouble with the system. Moreover, 
administrators can easily set up NT 
desktops with access to UNIX applica
tions that is completely transparent to 
the user, so even those with no UNIX 
experience should have no trouble. 
Watch out UNIX vendors, you're not 
the only open game in town. ~ 

complexity or expense of Ethernet-based routers 'l.bqoffer: 
the ideal solution for connecting modems, ISDN terminal adapters, 
DSU/CSUs, terminals, and instrumentation directly to a host system, 
Over 50,000 users worldwide, including leading telecommunications 
providers, financial services companies, and original equipment manufacturers, 
tel}' on Aurora for their serial connectivity requirements. Shouldn't you? 
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San Francisco, CA 94107 

Phone 
(415) 537-9300 

Fax 
(415) 537-9301 

URL 
http://www.softwaycom 

Best Feature 
Native UNIX and Windows NT 

on the same desktop. 
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Buggy for a 2.1 release. 
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Open NT SDK: $199 
OpenNTiF SDK: $149 
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Q&AIX 
by Jim Fox 
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Making a List, 
Sorting It Thrice 

Q• I am working on some legacy 
• systems, and the output has to 

be resorted. The output consists of sets of 
records with fields separated by commas. 
For each set, the output should be sorted 
first on the third field, then on the first 
field, finally on the fifth field. So the output 
might look like this (note that some lines 
have blank fields): 

computer time was allocated to sorting. 
That was before Doom, of course, but I 
suspect the percentage of computer time 
spent sorting is still very high. However, 
the importance of efficient sorting is not 
usually recognized by UNIX programmers 
and users. Mainframers have long been 
aware of the difficulties encountered in sort
ing and searching problems. They are gener-

ally more aware of the need for 
"B",00015,69946925,, ,971123 
"D",00016,69946924,064,50451977354,971121 

efficiency than are UNIX people. 
Those of us who work with 

AIX are blessed with one of the 
best UNIX sort packages. Let's 
take a quick look at the sort 

"D",00017,69946925,064,66706217524,971119 
"D",00018,69946925,064,66706217734,971121 

How should I sort this output on an 
AIX system? A 

Rodger Lepinsky 
ADP Systems Partnership 

A• This question was taken from one 
• of the "UNIX questions" Internet 

newsgroups. I wanted to answer it here for 
a couple of reasons, not the least of which 
was because a few incorrect answers were 
offered. 

In his famous series, The Art of Computer 
Programming, Donald Knuth pointed out 
that, at least in 1970, more than 25% of all 
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command and see what's new. 

sort Command 
The basic UNIX sort, 

sort -o outfile infiles 

or 

cat infile I sort > outfile 

sorts lines in the input files into the output 
file. Without options, it uses the entire line 
to order the records. Usually, you want to 
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sort on specific parts in each record. To that end, sort logi
cally breaks each input record into fields and sort keys. Fields 
are sections of the input record delimited by field separators. 
The default separator is one or more spaces (or tabs) , but 
you can assign any character as the separator using the t 

parameter-use - t followed immediately by the new separa
tor character. 

Each record of your data, which uses a comma as the 
separator, contains six fields. The record 

"D",00017,69946925,, ,971119 

also has six fields. The fourth and fifth are null. 
Sort keys are specific columns within a field. Often a key 

is the entire field. With AIX sort, there are two ways to 
specify a sort key: by field and column position, or by field 
and column skip counts. The latter should be considered 
obsolescent. Unfortunately, the former method is not avail
able on many systems, so you may find yourself stuck using 
the older method. 

I think the position method of AIX is the easiest to use. A 
key specification looks like this: 

-k Fstart. Cstart, Fend. Cend 

where 

Fstart 
Cstart 
Fend 
Cend 

Starting field of the sort key (default is the start of the line). 
Starting column in the field (default is the start of the field). 
Ending field of the sort key (default is the end of the line). 
Last column in the ending field (default is the end of 
the field). 

All parts are optional. You can append the following modifiers 
to the end of the starting specification: 

b Ignores blanks. 
a Uses only the letters, digits and spaces, and ignores all 

other characters. 
f Changes lowercase to uppercase before sorting. 
i Uses only printable characters and ignores all others. 
n Interprets the field as a number. 
r Reverses the order of the sort. 

If you specify multiple keys, the first is the primary. All 
records whose primary keys are identical will appear together 
in the output, and they will be sorted among themselves by 
the secondary key. This continues for all keys. If rwo records 
have identical keys, they are finally sorted by the entire line. 

Suppose we wanted to sort your password file, for exam
ple, by group and then by user ID: The group number is the 
fourth field, the ID is the first field and the separator is a 
colon. Thus, we would use 

sort -t: -k 4n,4 -k 1,1 / etc / passwd 

cation, you're really sorting the rest of the line-maybe not 
what you intend. It's more precise to specify the keys exactly. 

Also, notice that sort does not retain the original order of 
records with identical keys; this is why sequential sorts do not 
have the intended effect: sort -k 2, 2 J s o rt -k 3, 3 is 
not the same as sort -k 3, 3 -k 2, 2. 

The modifiers (b, d, f, i, n and r) can all appear as com
mand-line options, if they come before the first sort key. 
Used this way, they apply to all sort keys. For example, the 
command 

s ort -n -k 2,2 -k 4,4 

interprets both sort keys as numbers. Check out che man page 
for ocher parameters. 

On lesser systems, you may be forced to use the old key 
specification. It looks something like this: 

+ Fskip I . Cs kip I - Fskip2. Cskip2 

where 

Fskipl Number of fields to skip before finding the sort key 
(default is zero). 

Cskipl = Number of columns in Fskip1 to skip (default is zero). 
Fskip2 = Number of fields to skip to get past the sort key 

(default is just past the end of the line). 
Cskip2 = Number of columns to skip in the ending field to get past 

the sort key (default is just past the end of the field). 

All parts of this form are optional. And you can append the 
modifiers to change sort criteria, just as with the -k form. 
Notice that in the skip form, you first specify the skip counts 
to the sort key and then to get just past it. Use, for example, 
+ 1 -2 to sort just on the second field. I find this syntax more 
confusing than the newer, positional notation. 

Dealing with Blanks 
Blank spaces are troublesome. Sometimes they're ignored; 

sometimes they're not. By default, spaces count as columns, 
even the default field separator counts as the first column of 
a field. However, the leading blanks of a line are not normally 
considered when counting columns of the first field. In addi
tion, different sort programs (different systems) will treat 
blanks differently. Consider these two sorts, which by the 
documentation should be equivalent. 

Using this input data 

a bc 

ace 

adc 

on AIX, we find 

$ sort -b 

abc 

Notice that if you leave off the ending part of the key specifi- ace 
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adc 

correctly ignoring the blanks. However, 
using the same command on SunOS 
we find 

$ sort -b 
adc 

ace 

abc 

seemingly ignoring our -b option. If 
you have significant spaces in your data, 
you should check that the sore program 
you intend to use real ly does what you 
want. 

Further Reading 
The best book on sorting and 

searching, and on computer algorithms 
in general, is still The Art of Computer 
Programming by Donald Knuth (now 
in its third edition), published by 
Addison-Wesley Inc., ISBN 0-201-
89685-0. For sorting and searching, 
you'll need volume three. Don't go 
right our and buy the series, though; 
these books are expensive and full 
of advanced mathematics and some 
ancient assembly code. They're nor for 
everyone. Do check chem our if you're 
working on your own algorithms, or 
if you enjoy some really challenging 
problems and exercises. 

* * * * 

Computer people use the term sort 
to mean arrange in ascending order. 
We've done this our whole lives, or for 
50 years, whichever is smaller. Ir seems 
like the normal, English use of the word, 
but it's not. You won't find our definition 
in a dictionary. Remember chis when 
conversing with the masses. ~ 
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Datagrams 
............................................................................ 

by John S. Quarterman 

Fast Remote 
File Copying 

A 
few months ago I mentioned rsyne 
among a list of UNIX network tools. 
I've found this particular tool so use

ful since then that I think it's worth a column 
on its own. 

What rsync Does 
The rsyne facility is intended to be a 

"faster, Bexible replacement for rep." It is 
that, and more. It 

• Transfers only files that are different. 
• Transfers only the differences in those 

files. 
• Compresses data as it transfers it. 
• Preserves file modes, owners and groups. 
• Copies devices and links. 
• Uses either rsh or ssh for network 

transport. 
• Does everything it does without needing 

to be setuid. 
• Accepts or rejects files according to 

parameter files. 
• Pipelines transfers to avoid network 

lockstep delays. 
The command-line syntax is like rep. To 

retrieve a set of source files from one of my 
office machines to my notebook computer 
for easy modification while traveling, I might 
type the following command: 
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rsyne -ravz files: / sre /rnm /s re 

When I'm finished modifying the sources, 
I might type the following one-line com
mand to send the modifications back to 
the office machine: 

rsyne -ravz / sre / mrn files: / sre / 

Simple, easy, and the two commands are 
even symmetnc. 

These are the options I commonly use, 
as in the above examples: 

• - r: Recursively copy directories. 
• -a: Archive, preserving permissions, 

groups, owners, etc. It also implies -r, 
so I don't need to say -r explicitly. 

• -v: Verbose, just because I like to see 
what's going on. 

• -z: Compress, for big speed wins over 
slow links. 

• -e ssh: This option means use ssh 
instead of rsh to carry the data, thus 
gaining authentication and encryption, 
which spells added security. 

Because I use these options all the time, 
I have a esh alias set for them: 

alias rsyne 'rsyne -ravze ssh' 
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So all I actually have to type is 

rsync files: / src / mrn / src 

or 

rsync / src / mrn files: / src / 

Because I would normally change into the directory of 
interest first, 

cd / src / mrn 

all I actually type is 

rsync files: / src / mrn 

or 

rsync . files: / src / mrn 

According to the documentation, chis should also work: 

rsync files: / src / mrn / . 

Note the trailing slash on the source pathname; chat's sup
posed to mean to copy the files in the directory rather than 

the directory itself. This permits the target to be the local 
directory (. ), not the parent directory ( .. ). Personally, I've 
never liked trailing slash conventions, so I always forget to 
use that one, but I have to admit it is a little more intuitive 
in this case. 

Backups and Mirrors 
Another use for rsync is to back up directories whose 

master copy is always on one machine. In this case, you 
can set up a cron entry to periodically use rsync to syn
chronize the master copy with another copy on some other 
machine. The cron entry can either be on the machine 
with the master copy or the machine with the backup copy, 
because rsync can synchronize in either direction. Such 
backup transfers will be more efficient than the traditional 
UNIX method of using dump, although the rsync backup 
method does require keeping a complete copy on the back
up machine. Disks are cheap these days, so that's not usually 
a big problem. 

Similarly, FTP or HTTP servers that function as mirrors 
of other servers can be synchronized via rsync called from 
cron. 

Here at MIDS we use rsync for all these purposes: syn
chronizing notebooks, backups and distributing to Web and 
FTP servers. 

The latest rsync version as of this writing, Version 
1.6.9, has added options to use relative pathnames, follow 
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symbolic links and copy the files they point to, and to force 
copying whole files, not just pieces of chem. I'm not sure why 
anyo ne would wane to use chat las t option, but I suppose over 
fast network links it could be more efficient. 

What rsync Doesn't Do 
T his program will never replace ano ny

mous FTP. It's designed for careful replication 
of local ownerships and file modes, not for 
anonymous distribution of files. 

T he rsyne man page actually recommends 
using the Concurrent Version System (CVS) to 
pick up the latest rsyne off the Net. We'll 
discuss CVS in a lacer column. 

The standard FTP repository for rsyne is 
ftp: // samba.anu.edu.au / pub / rsyne/. 
Mirrors are available at 

• ftp: // sunsite.aue.dk / pub / 
unix / rsyne 

• ftp: // ftp.sunet.se / pub / unix / 
admin / rsyne 

• ftp: // ftp . fu-berlin.de / pub / 
unix / network / rsyne / 

T here is a Web page, which includes an interface to a 
bug cracking system, at http: // samba . anu. edu . au / 
egi-bin/rsyne. You can also send bug reporcs by elec
tronic mail to rsyne-bugs@samba. anu. edu . au. Instal
lation is usually trivial using the usual eonf igure script 
plus make. 

Comparing rsync and rdist 
T here appear to have been subtle differences in the design 

criteria for rsyne and rdist. The original rdist program 
was written to facilitate distribution of a few large programs 
such as sendmail to up to a hundred computers around a 
university campus. It's usually safe to assume in such an envi
ronment chat 

• The new program binary will be very different from 
the old one. 

• Plenty of bandwidth is available. 
• So much bandwidth is available chat no one else will 

be affected by using it. 
• There's no need to optimize the distribution program 

for small files. 
• Copying whole directories or file system trees will not 

be the norm. 

• Carefully selected files may need to be copied, 
necessitating a parameter file. 

While rdist performs well in an environment chat 
matches such cri teria, it is not as well adapted 

to an environment of many small files chat 
need to be synchronized over relatively slow 

network links. 
The characteristic example for rsyne is syn

chronizing files on a notebook computer with 
files back at the office. The design criteria for 
rsyne thus appear to have been different. 

Certainly, secs of files need to be synchronized 
between a pair of computers, and the synchronization 

may be initiated from either computer. There can be 
many files, and the files may be in subdirectories, 
and the program muse select chose chat need to be 

updated. The intervening network link may be slow. 
Bandwidth usage must be optimized as much as possi

ble, therefore, the transfer of only pieces of files chat 
have been changed (or file compression) is desirable. 

The result is a program chat can be used to dis
tribute a few small binary files, just like rdist, 
and is usually faster and easier to use. Bue rsyne 

has other uses as well, and can do at least one thing chat 
rdist can't do, namely pull files from a remote computer to 
a local computer. rsyne has at least two big efficiency wins: 
It transfers only the pieces of files chat have changed, and it 
will compress data before transfer if requested. A third, more 
subtle, efficiency win is chat, unlike rdi st, which waits until 
each previous transfer is finished before starting another one, 
rsyne pipelines transfers, thus avoiding chat kind of network 
lockstep delay. 

Another big advantage in my view is chat with rsyne you 
don't have to have a parameter file. If you need to synchronize 
a directory between two systems, you don't have to fiddle 
with files. Just use rsyne instead of rep, but with the same 
syntax as for rep, which of course is very similar to ep. 

You can also use rsyne to distribute files (small or large, 
few or many) to multiple systems quite easily. Just write a 
small shell script chat calls rsyne with each target system as 
a destination. 

*** 
Thanks to Jan Howell for bringing rsyne to my atten

tion, and to Andrew Tridgell and Paul Mackerras for writing 
the program. -o-
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AIXtensions 
by Jim DeRoest 

Keeping Watch 
over the Flock 

T his month, I'm climbing back up on 
my soapbox and continuing to pros
elytize a devotion to hardening sys

tem security. Last time, my focus was on 
techniques for reducing exposure to network 
eavesdropping attacks. This month's sermon
ette will expound on a simple bur often 
ignored tool, system logs. I say "ignored" 
because we tend to overlook how valuable 
this information is until we really need it. 

Logs are large and rake up valuable disk 
space. Many of us either turn them off or 
have cron nuke them every night. The fact 
we all have to face is that someday someone 
is going to exploit some security hole in our 
network infrastructure. Without good audit 
trails, we won't be able to easily discover the 
who, how, when and where of the attack. If 
you can't prevent an attack, then at least 
extract a little revenge by hunting the attack
ers down. Keeping good system logs will also 
improve relations with other systems admin
istrators hit by the same arrack. 

Secure Audit Computer 
None of us want to clutter up our pro

duction systems with a lot of mulrimegabyre 
log files. It's also true that sophisticated 
hackers will tend to cover their tracks by 
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modifying log entries if the logs are left 
within easy reach. The solution is to close 
out each service log periodically and then 
move them to a secure remote computer. 
With all your logs in one basket, so to 
speak, you can easily build tools to cross
reference entries, scan for access patterns, 
and merge and condense audit informa
tion. Other administrators and support 
personnel will have one place to go when 
sleuthing suspected break-ins. This will 
save time in large distributed environments 
by eliminating the need to check the logs 
on each and every machine in the system. 

In that you will be consolidating a large 
amount of valuable auditing data on one 
computer, make sure the system is secure and 
recoverable. This machine is a good place to 
practice your firewall skills. Shut down and 
remove any network service that isn't required 
for your security work. Limit the user base to 
only those who need access to the informa
tion. You might consider requiring additional 
credentials to access the system, such as smart 
cards or the exchange of public keys. Don't 
copy logs onto your audit site using NFS. In 
fact, don't allow any NFS-mounted file sys
tems on the log archive machine. To copy 
logs onto the system in bulk, use a secure 
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copy mechanism like ssh (see "Process 
Management, Parr Deux," January, Page 
65). When possible, consider logging 
directly to the site using sys log, and 
don't forget to periodically audit your 
audit site. 

Most of you are probably familiar 
with syslog. It provides a mechanism 
for collecting audit, error and debugging 
information from server daemons, sort
ing it and distributing it to various files 
and remote sites. The syslogd daemon 
receives messages via datagram sockets 
created by applications that invoke the 
sys log subroutine to record their state, 
and then redirects the incoming messages 
to files or other machines as described by 
entries in the / etc / sys log. conf file 
(see Example 1). This file is read each 
time syslogd is starred or receives a 
hang-up signal. Each line in /etc/ 
sys log. conf contains message selec
tors separated by semicolons followed 
by a field indicating where the message 
is to be sent. Incoming messages specify 
a facility code that represents one of the 
selectors. For AIX, see / usr / include / 
sys / sys 1 og . h for a list of default 
codes and selectors. As I mentioned 
earlier, use sys log to funnel important 
auditing information directly to your 
secure server. 

Accounting Logs 
A good place to start collecting audit 

data is by regularly archiving copies of 
the standard accounting files: pacct, 
utmp and wtmp. These files are especial
ly valuable when your system has been 
compromised or when it is being used as 
a base for attacking other systems. The 

Example 1. /etc/syslog.conf 

AIXtensions 

/ var / adm/ pacct file contains per 
process information such as the associat
ed user ID, group ID, user name, elapsed 
wall clock rime, CPU time, memory 
usage, I/0 totals and commands. This 
information provides an audit trail of 
application use char may be helpful in 
tracking security incidents. The bad news 
is that because pacct data is recorded at 
process exit, you may miss processes that 
have not exited before the pacct file has 
been closed. 

Connect time data is accumulated in 
the / var / adm/ wtmp and / etc / utmp 
files. Each time you log into AIX, the 
login process writes a record to wtmp 
and utmp. The data indicates the user 
name, dare, rime, port and connecting 
address. A similar record is written by 
the ini t process when you exit the sys
tem. This data represents the start and 
duration time of your connection to the 
system. Combinations of rsh and Xl 1 
clients can make some of the connection 
data a bit fuzzy. For example, the xterm 
terminal emulation client provides a user 
Bag indicating whether or not an / etc / 
utmp record should be written. Older 
versions of xterm also have a nasty 
habit of crashing the / etc / utmp file. 
You'll notice the latter problem when 
your uptime statistics look too good 
to be true. 

Who's Knocking 
at the Door? 

A basic rule of network security 
practices is being a good network 
neighbor. This means maintaining 
secure systems that can't easily be used 
to attack other sites and providing cools 

to assist remote sites if an 
attack is being launched 

********************************** 
from your computers. 
One way you can assist is 
by running the identd ser
vice. The Identification 
Protocol (identd, RFC 
1413), formerly known 

* SYSLOG.CONF 
********************************** 
local0 . debug @loghost.foo.bar 
mail . info / usr / spool / mqueue / syslog 

Example 2. /etc/inetd.conf 

as the Authentication Server Protocol, 
provides the identity of a user accessing 
a network service given the port num
ber pair. The identd server listens on 
port 113 for requests indicating the 
decimal client and server port numbers, 
and then returns system-dependent user 
identification information about the 
connection, which can include user 
name, UID, PID, command and argu
ments. This information can also be 
directed to syslog to maintain audit 
trails. identd can be started like ocher 
network daemons from inetd (see 
Example 2). 

A common use of identd is identify
ing pests trying to cake over channels on 
the network root of all evil, Internet 
Relay Chae. IRC certainly has merits as a 
tool for facilitating Internet discussions, 
but there isn't a network administrator 
alive who won't finger IRC as also being 
a den of hacker iniquity. OK, enough 
said, I'll stop bashing IRC. 

Only What You Intend 
Another way co be a good network 

neighbor is to allow access only co the 
services you intend to provide and to 
log access to chose services. If a particu
lar machine's role is only to provide net
work file service, then it's not prudent 
to leave sendmail or ftp services run
ning just because they were sec up by 
default at the rime of system installation. 
Don't leave any more possible doorways 
into your system than you intend. 

A great cool for filtering and logging 
connections on your systems is TCP 
Wrappers, developed by Wiecse Venema 
at Eindhoven University of Technology, 
The Netherlands. Venema developed 
TCP Wrappers in response co a parti
cularly nasty individual who liked co 
break into systems and play with the 
rm -rf / command string. For my 
non-UNIX readers, chis essentially gives 
you a nice clean clear disk, bur certainly 
not what you want for an operating sys-

tem. As they say, "on a clear 
disk you can seek forever." 

Anyway, the story goes that 

***************************************************************** Venema decided to sleuth chis 
problem by logging connec
tion attempts for the various 
network services. This was 
done by installing a middle-

* INETD . CONF 
***************************************************************** 
ident stream tcp wait sys / usr / etc / in.identd in.identd - w - t120 -1 
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Example 3. TCP Wrappers /etc/inetd.conf Entry 

********************************************************************** 
* INETD.CONF 
********************************************************************** 
ftp stream tcp nowait root / usr / sbin/ tcpd / krb5 /sbin/ ftpd ftpd 
telnet stream tcp nowait root / usr / sbin / tcpd / usr /sbin/ telnetd telnetd 
login stream t cp nowait root / usr / sbin/ tcpd / usr / sbin / rlogind rlogind 

ware (wrapper) between the request and 
the service application. T he wrapper 
would record the computer address of 
the requestor, time stamp and service 
type, and then invoke the request service 
for successful requests. This technique 
is transparent to che user community, 
doesn't require modification to system 
commands or daemons, and doesn't 
exchange any data with the network 
requescor, limiting exposure to attacks 
on the wrapper code itself. 

Table 1. Security Coordination Sites 

CERT - Computer Emergency Response Team 
Email : cert@cert.org 
WWW: http: //www . cert. org 

CIAC - Computer Incident Advisory Capability, DOE 
Email: ciac-notes-request@llnl.gov 

FIRST - Forum of Incident Response and Security Teams 
Emai l: first-request@fi.rs t. org 
WWW: http: //www. first . org 

reduces the effort requi
red in tracking network 
attacks. It vastly simplifies 
the cask of cross-referenc
ing information from dif
ferent service log types 
over multiple machines. 
It does require a bit of 
work initially to set up, 
but the payoff is big. 

O ne final comment 
before I seep off the secu
rity soapbox chis month. 
Make sure you stay up
to-dace on the latest secu-
rity tools and incident 
announcements. I've 
listed a couple of the 
common securi ty sites in 
Table 1. You can find the 
cools described above at 
these sites. Check out The natural follow-on to determin

ing the computer name used by the bad 
guy was to block connections from the 
offending site. This was done using a 
couple of access contro l files chat list 
service and host domain names, / etc / 
hosts. allow and / etc / hosts. 
deny. Another enhancement enl isted 
the computer address to determine 

clusters providing Internet services for 
the campus. As you might imagine, 
maintaining a secure central repository 
for network service logs dras tically 

these Web si tes from time to time for 
updates on security-related issues and 
subscribe to their mail lists. le will make 

the account name of the user on the 
remote system via calls to the finger 
and sysstat services on the remote 
site. The happy ending to Venema's 
story is chat chis type of logging and 
service filtering helped him shut down 
his hackers. It will do the same for 
you. Definitely consider installing TCP 
Wrappers. Again, it can be invoked 
using inetd and make use of sys log 
for logging purposes. The tcpd entry 
in Example 3 represents the wrapper 
daemon. 

Other Sources 
You should be gett ing the idea that 

by judiciously maintaining a few key 
log files you can quickly crack down 
most types of network attacks on your 
system. Ocher logs you might add to 
yo ur information cache would include 
network router logs, terminal server 
logs, sendmail logs and domain name 
service logs. In the central compuring 
and networking organization here at 
the University of Washington, we run 
more than 2,000 network and compure 

your job and my job much easier. ~ 

Circle No. 41 
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Work 
by Jeffreys Copeland and Haemer 

Looking 
Through 
Our Mail 

Letters, We get letters, 
We get stacks and stacks of letters ... 
- Perry Como 

Recently, we received a letter from a 
corporate attorney advising us that 
the courts had ordered his client to 

produce all of our correspondence with that 
client. We were surprised by this-wouldn't 
you be?-if for no other reason than we didn't 
think we'd had any. But with as much mail 
as we get, who could tell? 

Curious, we tried using grep to look 
through all our old, saved mail, bur the 
strings we were looking for were very com
m~n. Worse, grep really didn't give us what 
we wanted: mail messages. Stepping back a 
moment, we realized that we needed a tool 
that understood the semantics of mail. In 
fact, we reasoned, this wasn't even a limited
utility tool. Questions like, "Where the heck 
are those messages from Charlie about the 
Viper project?" are pretty frequent. 

How long would it take to write such a 
tool from scratch? All morning, as it turned 
our. What's more, doing it is a good illustra
tion of how to build tools quickly, so in this 
column, we'll walk you through the process. 

As a side benefit, the next time you know 
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of someone who's trying to look through 
large volumes of electronic mail, you'll be 
prepared to help with a line-by-line expla
nation of this tool. 

Design by Analogy 
Start by asking yourself how the tool 

should look to the user. Even if you're mak
ing something that no one else will ever use, 
design the interface as though you're writing 
it for someone else; chances are, six months 
later, you'll forget why you made the choices 
you did. A good rule of thumb is to make the 
tool look as much as possible like something 
else familiar to you. Because ''theft" is a poor 
choice of words around lawyers, we like the 
phrase "design by analogy." 

Here, we want something grep-like, 
so we'll try to make the interface look like 
grep's. We'll even call our tool mgrep, for 
mailgrep, to keep things simple. This decision 
means that in two years, after we've forgotten 
what we did, when we sit down to look for 
mail messages containing the string zzazz 
in the mailboxes Feb. mbox and Mar. mbox, 

we can start out trying mg rep z zaz z Feb. 
mbox Mar .mbox and not be surprised with 
the result. Also, a little attention to detail now 
will let us pull our all messages containing 
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zzazz or ZZAZZ or Zzazz with mgrep - i zzazz Feb .mbox 
Mar . mbox. Why - i? Because chat's che flag grep uses for case
insensitive matches. 

If we're going co use Perl, our first impulse is co continue to steal 
by raiding the Comprehensive Perl Archive Network (CPAN). 
O h, sorry. Make that, " ... build on the work of others." 

Moreover, this saves us fro m having to design all the fea
tures and options either from scratch or at once. For example, 
if we do a bare-bones implementation now, and a year later we 
wane to add an option that means "report all mailboxes that 
contain messages with this pattern," we won't have to convene 
a design committee. All we need to do is glance through the 
grep man page, note the -1 option (which prints only the 
nam es of fi les containing lines that match the pattern), and 
write code to add a -1 fl ag to mgrep. 

We'll begin by perusi ng the modules list ac http: // 
www.perl.com/CPAN / modules / . Well , not actually there, 
because going to http://www . perl. com/CPAN/ takes 
yo u to a multiplexer that automati cally th rows yo u co the 
neares t mirro r si te. T his trick gets you good perfo rmance 
without making you memo rize a lo t of URLs. (Note: T he 
trailing slash is very im po rtant. Without it , you don't gee 

More Theft 

the multiplexer. ) Once there, we quickly find our way co 
http: //www . perl.com/C PAN / modules /00modlist. 
long. html, the current module list, and begin looking. 
Modules are Perl 's rough equivalent of Ada packages or 

Man is a tool-using animal. . . Without tools he is nothing, 
with tools he is all. - "Sartor Resarcus," T homas Carlyle 

C++ classes : language extensions, often object-o riented, co 
handle specifi c problems. 

O n to implementation. O ur goal is to gee something wo rk
ing quickly, so Perl seems like a good tool to use because we 
know Perl-familiari ty is never a fac tor to be ignored . What's 
more, this is a text-processing problem-one of Perl 's strengths. 

What will we need? Something co handle argument parsing 
would be nice, so we don't have co handcraft our emulation of 
grep's flags. A search for "option" quickly yields an entire sec
tion of the C PAN, which begins li ke that shown in Listing 1. 

Getopt: : Std ("Implement s basic getopt and 

Listing 1 

12) Option, Argument, Parameter and Configuration File Processing 

Name 

Getopt:: 
: :EvaP 
: :Gnu 
: :Help 
: :Long 
: :Mixed 
: :Regex 
: : Simple 
: :Std 
: :Tabular 

Listing 2 

DSLI 

Mdpr 
adcf 
bdpf 
Supf 
Rdpf 
ad 
RdpO 
Supf 
adpr 

19) Mail and Usenet News 

Name DSLI 
-------------
Mail:: 
: :Address adpf 
: :Alias adpO 
: :Cap adpO 
: :Field RdpO 
: :Folder adpO 
: :Header RdpO 
: :Internet adpO 
: :MH adcr 

: :Mailer adpO 
: : POP3Client bdpO 
: :Send adpO 
: :Util adpf 

Description 

Long/short options, multilevel help 
GNU form of long option handling 
Yet another getopt, has help and defaults 
Advanced option handling 
Supports both long and short options 
Option handling using regular expressions 
A simplified interface to Getopt: :Long 
Implements basic getopt and getopts 
Table-driven argument parsing with help text 

Description 

Manipulation of electronic mail addresses 
Reading / Writing/expanding of mail aliases 
Parse mailcap files as specified in RFC1524 
Base class for handling mail header fields 
Base-class for mail folder handling 
Manipulate mail RFC822 compliant headers 
Functions for RFC822 address manipulations 
MH mail interface 

Simple mail agent interface (see Mail: :Send) 
Support for clients of POP3 servers 
Simple interface for sending mail 
Mail utilities (for by some Mail::* modules) 
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Info 

LUSOL 
WSCOT 
IANPX 
JV 

CJM 
JARW 
RSAVAGE + 
P5P 
GWARD + 

Info 

GBARR 
GBARR 
GBARR 
GBARR + 
KJOHNSON 
GBARR + 
GBARR 
MRG 

GBARR 
SDOWD 
GBARR 
GBARR 

81 



Work 

Listing 3 

tar -zxvf MailTools-1.1003.tar . gz # unpack the archive 
cd MailTools-1.1003 # enter the source directory 

perl Makefile.PL # build a Makefile for your system 
make # build the package 
make test # test (!) it 
make install # install it 

getopts") should do the trick, working to march the famil

iar POSIX. l call , getopt (). What's more, the "S" in the 

second column means char chis module is a standard part of 

the Perl 5 distribution, so we don't even have to pull a copy 

off the archive. What else? Well , Section 19 looks pretty 

good (see Listing 2). 

Most of these are packaged up in a single tar fil e, by 
G raham Barr, called "MailTools, " so we pull over the most 

recent version, MailTools-1 .1 003 . tar . g z . After we 

unpack ir (assuming we have GNU tar with a decompres

sor-rhe - z flag-otherwise, we can pipe gzcat into tar) , 

building and installing rhe module and its documentation 

requires only following the instructions in the README (see 

Listing 3) . 
A lirrle manual page perusal reveals char chis is enough. A 

small amount of work- some of it cur-and-paste, which one of 

our colleagues calls "snarf-and-barf"-gives us the code shown 

in Listing 4. 

Exegesis Listing 4 

bur have found char if we collect most of our declarations in 
one place then it's easier to notice when we're using several 

different variables to do almost the same thing. We also like 

to declare our scalar, hash and array variables in separate state

ments, bur chat's idiosyncrasy, nor Perl. 

Lines 10 through 16 process the command-line arguments 

and give them default values. After the call to Getopt: : 

Std : : getopts () , all option values are contained in the 

hash %op t_args, and the only things left in @ARGV are the 

pattern to search for and the file names-no muss, no fuss, 

nothing to tidy up. The loop beginning on line 14 gives any 

unselected options the value zero. (For the really nirpicky, 

we are aware char it also sets $opt_ arg { ' : ' } to zero: mean

ingless, bur harmless.) 

Lines 17 through 23 actually interpret some of the options. 

As long as we are looking for mail messages char contain strings, 

why nor let users specify what part of the mail message to look 
in? As it rums our, the Mail : : Inter net module lees us get 

Lines 1 through 4 are 

boilerplate: They guarantee 

char rhe script is interpreted 

by a version of Perl char has 

enough features to support 
ir; they provide an RCS ID 

string, to let us know what 

revision of our code we're 

dealing with; and turn on 

lots of warnings, both at 

compile rime and runtime, 

to prevent us from wasting 

rime debugging really stupid 

mistakes. We are trying to 

minimize development rime, 

nor running rime. 

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

Lines 5, 6 and 7 pull 

in the three modules from 

which we'll be using func

tions. Lines 8 and 9 declare 

variables. (Line 4 cells the 

compiler to complain about 

undeclared variables, which 

helps catch typos. ) We could 
declare chem as we use chem 

82 

2 # $Id: mgrep, v 1. 4 1997/ 12 / 27 00: 11: 13 jsh Exp$ 

3 require 5. 004; 
4 usestrict; 

5 use Getopt:: Std; 
6 use Mail: :Util qw(read_rnbox); 
7 use Mail:: Internet; 

8 my ($options, $parts, $pattern, $usage) ; 
9 my %opt_args; 

10 # parse args and check for proper invocation 
11 $usage= "usage: $0 [-bl-hl-HHeader_fieldl-Wl [-i) [-v] pattern [mailbox .. . ]"; 
12 $options= 'H:Wbhiv '; 
13 getopts $options, opt_args or die $usage; 
14 for each (split / / , $options) { 
15 $opt_args { $_} 11 = 0; 
16 l 

17 $parts = $opt_args { 'b' } + $opt_args { 'h' } + ( $opt_args { 'H' } ? 1 : 0) ; 
18 $parts< 2 or die $usage; 
19 $opt_args { 'W'} = ! $parts; 

20 $pattern= shift; 
21 if ($opt_args{ 'i'}) 
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22 $pattern= " (? i) $pattern"; 
23 } 

24 if (@ARGV==l) {push@ARGV, " / dev/ stdin";} 
25 while (@ARGV) { 
26 my $mbox = shift; 
27 $AW= O; 

Work 

28 my @msgs = read_mbox $mbox or die "Can' t read $mbox: $ ! " ; 
29 $AW= l; 
30 for each ( @msgs) { 
31 my ($tgt, $mail); 
32 $mail= Mail:: Internet->new ( $_); 

33 my $head= $mail->head; 
34 my $body= $mail->body; 

35 if ( $opt_args { 'W' } ) { # the default 
36 $tgt = [@$body, @{$head->header}]; 
37 } els if ( $opt_args { 'b'}) { 
38 $ tgt = $body 
39 } els if ( $opt_args { 'h' } ) 
40 $tgt = $head->header; 
41 } elsif ($opt_args{ 'H'}) { 

42 $tgt = [ $head->get ( $opt_args { 'H'}) ] ; 

43 } else { 
44 die $usage; 
45 

46 $mail->print 
47 if ( grep / $pattern/ , @$tgt xor $opt_args{ 'v'} ) ; 
48 
49} 

50 =headl NAME 
51 mgrep - look through mailboxes for messages containing a string 

52 =headl SYNOPSIS 

53 mgrep [ -bhiv] pattern [mailbox .. . ] 

54 =headl DESCRIPTION 

55 =over 2 

56 I<mgrep> looks for mail messages containing a pattern, 
57 and prints the resulting messages on standard out. 

58 By default looks in both header and body for the specified pattern. 

59 When redirected to a file, the result is another mailbox, 
60 which can, in turn, be handled by standard User Agents, 
61 such as I<elm>, 
62 or even used as input for another instance of I<mgrep>. 

63 =back 

64 =headl OPTIONS AND ARGUMENTS 

65 Many of the options and arguments are analogous to those of grep . 

66 =over 8 

67 =item B<pattern> 

each of these, separately, so we use the options 
-b, - h , - Hand -W to tell rngrep to look in the 
body, header, specific header field or whole 
message, respectively. (The same flags given to 

grep aren't all chat interesting, so we'll use the 
letters for something more meaningful.) Lines 
17 and 18 enforce a prohibition against mixing 
these options and make - W the default. 

Line 20 grabs the pattern. This pattern can 
be any Perl regular expression, which means 
that our tool will actually be a little easier to 
use than grep, or egrep, which only under
stand POSIX regular expressions. Lines 21 
through 23 implement the -i (case-insensi
tive matching) option, with Perl S's new syn
tax for regular expression extensions. Unlike 
the syntax / pa t te r n / i, which specifies case
insensitivity at compile rime, putting (? i ) at 
the beginning of a pattern makes case-insensi
tivity part of the pattern itself, so you can 
specify case sensitivity at runtime. 

Lines 24, 27 and 29 are hacks, impelled 
by the current implementation of Ma i l: : 
Util: : r ead_rnbox (). Lines 27 and 29, 
which bracket the call, are there to temporari
ly turn off the - w flag and block a complaint 
about the internals of read_rnbox ( ) . 

Line 24 lets rngrep read from standard 
input if no files are named in the argument 
list. Here again, the normal Perl idiom, 
while ( <>), is unavailable because of a detail 
of the implementation of read_rnbox ( ) . 
This brings up an important point: We could 
have avoided having to put in these three 
hacks, by writing our own replacement. Bue 
how much work would that be? 

Lines 26 and 28 grab the mailbox named 
on the command line and transform the 
mailbox into an internal form-an array of 
individual mail messages-for processing. The 
remainder of the program loops through that 
array, looking inside each message for the 
pattern, and printing the requested messages. 

Line 32 turns an individual mail message 
into an object with methods listed in the 
Mai l :: In t erne t module, and lines 33 
and 34 use these methods to extract the 
header and body. 

Lines 35 through 45 use other methods 
from the same module to create an array of 
text lines to search for the pattern. What gets 
scuffed into the array depends on the value 
of the -b, -h, -Hand - W flags, but the end 
result is a reference to the target array, $ tg t . 
(You might think that lines 43 through 45 
are superfluous. You might think you could 
even prove, mathematically, that earlier code 
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68 The pattern to search for in the mail message. 
69 May be any Perl regular expression, 
70 but should be quoted on the command line 
71 to protect against globbing (shell expansion). 

72 =item B<mailbox> 

Work 

73 Mailboxes must be traditional, UNIX C< / bin / mail> mailbox format. 
74 If no mailbox is specified, takes input from stdin. 

75 =i tern B<-b> 

76 Look only in the bodies of mail messages. 

77 =itemB<-h> 

78 Look only in the headers of mail messages. 

79 =i tern B<-H> 

80 Look in the specified header of mail messages. 
81 Field names are case-insensitive. 

82 =item B<-i> 

83 Make the search case-insensitive {by analogy to I <grep -i>) . 

84 =itemB<-v> 

85 Invert the sense of the search, {by analogy to I<grep -v>) . 

86 =item B<-W> 

87 Look through the entire mail message (default) 

88 =back 

89 =headl EXAMPLE 

90 find. - name' *mbox ' -print I xargs mgrep -i alstadt > / tmp / alstadt .mbox 

91 This finds every file whose name ends in C<mbox> 
92 under the current directory, searches each for messages containing 
93 the strings "alstadt," "ALSTADT," "Alstadt," etc., 
94 and puts a copy of everything it finds into C< / tmp / alstadt .mbox> 

95 find . - name '*mbox' -print I xargs mgrep -H to brother 

96 This searches the same set of files for messages containing 
97 the string "brother" in the "To:" field . 

98 =headl AUTHOR 

99 Jeffrey S . Haemer, <j sh@boulder. qms. com> 

100 =headl SEE ALSO 

101 elm(l), mail(l), grep(l), perl(l), printmail(l), Mail : :Internet(3) 
102 Crocker, D. H. , 

103 Standard for the Format of Arpa Internet Text Messages, RFC822. 

104 =cut 
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has guaranteed that one of these 
flags has to be set. Sure it has. We 
put stuff like this in because experi
ence tells us it always saves us a lot 
of debugging time.) Whew. 

Now, if you look back, you'll 
see that most of what we've done 
so far is really just argument han
dling. We've tried to do things 
sturdily, so that when the code 
gets this far, it's likely to look for 
what we think we are asking for. 
Moreover, we've tried to do things 
professionally enough that if the 
code doesn't get this far, it fails 
cleanly. Even so, it's taken us only 
45 lines of code and comments. 

Bur what about the real work? 
Oh, you mean the remainder of the 
program: lines 46 and 47. Line 47 
uses Perl's built-in grep function, 
which searches an array of lines for 
a Perl regular expression, to impose 
selection criteria on each message, 
for example, the xor implements 
the -v flag. Line 46 uses one of the 
mail-message methods to print any 
selected messages in RFC 822 for
mat. Done. 

Lines 50 through 104, more 
than half the total number of lines 
in the file, are documentation. 
Even though we've designed this 
so that you shouldn't need to look 
at a man page very often, that 
doesn't keep us from writing one. 
As is usual for Perl utilities, the 
documentation is in POD (plain 
old documentation) form. Nor 
only does POD documentation 
live in the same file as the code it 
describes-it's normally ignored by 
perl-bur tools that come with 
the standard distribution let you 
transform such code-documenta
tion chimeras into a variety of 
attractive documents, including 
flat text, UNIX man pages and 
Web pages. The CPAN even has 
a module char will let the code 
part use the documentation part 
to generate runtime usage and 
help messages. 

And that, gentle reader, is that. 
We'll be back next month with 
more amazing programmer tricks . 
Until then, happy trails. ,_ 
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RAID Array Offers 
'Cool Swapping' 

LAND-5's new ICEbox Ultra SCSI 
disk array subsystem is designed to oper
ate at temperatures 50 degrees cooler than 
other RAID products. It accomplishes this 
through multiple fans (up to four per sys
tem), a reverse air cooling system and a 
chassis that creates a "wind tunnel" effect 
to draw cool air across heat-generating 
components, the company says. The net 
effect is an ability to swap components 
with the power on, while maintaining a 

cool temperature-or "cool swapping," in 
LAND-5's parlance. 

The ICEbox system features remote 
monitoring and an incremental, LED 
temperature read-out that shows operat
ing temperature in three-degree incre
ments. It also has a dual-host design that 
is said to support server clustering to 
minimize system downtime. 

A maximum capacity of 16 TB is sup
ported by daisy-chaining systems. The 
systems come with 24, 54 or 81 GB of 
capacity, and can accommodate up to 18 
drives in a compact enclosure (17.25 by 
28 by 10.5 inches). 

ICEbox systems support RAID 0+ 1 
(striping plus mirroring), RAID 0 
(striping), RAID 1 (mirroring), RAID 3 
(striping plus parity) and RAID 5 
(rotating parity). Multiple RAID levels 
can be supported on a single unit, the 
company says. 

ICEbox is designed for medium to 
large LAN servers requiring high-capaci
ty, rapid data access and continuous avail-

Web-Based RAID Management 

A new line of RAID subsystems 
from Cybernetics, called CY-RDA, 
features an interface that allows 

administrators to manage their systems 
via a Web browser or over an Ethernet 
connection. Because the management 
software is embedded in the CY-RDA 
RAID system, no host device drivers or 
proprietary user interfaces are requ ired. 
The embedded management controller 
also provides proact ive monitoring and 
analyses of drives, power supplies, 
temperature, fans and SCSI bus termi
nation, the company says. 

CY-RDA offers storage capacities 
rang ing from 32 GB to 378 GB, and an 

ability, and is said to be ideal for storage
intensive applications such as Web ser
vers, database management, digital video 
and imaging. It is compatible with a 
number of operating systems, including 
Solaris, UnixWare, HP-UX, Digital 
UNIX, AIX and Windows NT. Pricing 
starts at $10,095. 

LAND-5 Corp. 
9747 Business Park Ave. 
San Diego, CA 92131 
http://www.land-5.com 
Circle 101 

New, Improved Travan 
Tape Drive 

Tecmar Technologies has announced a 
tape drive solution that is said to deliver 
up to 20 GB of data at 2-MB/s for half 
the cost of comparable tape products. 
The Travan NS 20 d rive is specifically 
designed for the capacity and perfor
mance requirements of network storage 
environments, the company says. 

Key to extending Travan NS technol-

drives. The libraries come with up to 
four Cybernetics DLT7000 drives, and 
up to 30 tapes offering storage capaci
ties of 525 GB to 2.1 TB. Libraries config
ured with two drives and Cybernetics' 
Advanced SCSI Processor can transfer 
data at up to 40 MB/s in striping mode, 
the company says. In addition to strip
ing, the Advanced SCSI Processor pro
vides mirroring, and independent and 
off-line copy/verify modes for added 
speed and functionality. 

An optional multihost interface 
reportedly allows users to consolidate 
backup operations for more than one 
host system to a central CY-TL4 library. 

Ultra SCSI data transfer rate of 40 MB/s. Three models, for 
eight, 24 or 42 disk drives, are available, and all three mod
els feature cable-free drive enclosures, an intelligent SCA 
backplane and RAID levels 0, 1, 0+ 1, 4 and 5. The drives are 
hot-swappable, and the system components are said to be 
redundant and isolated to localize failures. 

One library can effectively serve up to four systems, with 
predefined drives and tape slots reserved for each host. 

In other news, Cybernetics has announced the release 
of its CY-TL4 line of automated libraries for DLT7000 tape 

Pricing was not available; contact Cybernetics for details. 
Cybernetics 
111 Cybernetics Way , 
Yorktown, VA 23693 
http://www.cybernetics.com 
Circle 100 
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ogy from the 8-GB to the 20-GB level are 
the chin-film magneto-resistive (MR) 
heads, supplied by Read-Rite Corp. The 
NS 20 includes read-while-write data 
recording capabilities and hardware data 
compression features chat are said to 
increase overall performance and enhance 
data integrity. 

The NS 20 features a standard 2-MB 
data buffer to maximize data through
put, while Tecmar's innovative tape 
flash firmware technology reportedly 
allows the drive ro be upgraded with 
future software enhancements by simply 
loading a Travan cartridge. The NS 20 
also includes built-in, industry-standard 
hardware data compression, which the 
company hopes will eliminate the pro
prietary formats char are common with 
software-based compression solutions. 
The Travan NS 20 costs $649. 

Tecmar Technologies Inc. 
1900 Pike Road 
Longmont, CO 80501 
http://www.tecmar.com 
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Archiving, Compression 
for Solaris 

PKWARE has announced char its 
archiving and compression utility, 
PKZIP Version 2 . 5, is available for 
SPARC-based platforms running Solaris 
2.x operating systems. 

PKZIP for UNIX includes the ability 
to view and extract from TAR, GZIP, 
UUencode, XXencode, MIME and 
BinHex file formats , as well as create 
UUencoded . Z I P files. In addition , 
. ZI P files can be compressed or extract
ed using the PKZIP 2.04g compression 
method, while retaining and resroring 
standard UNIX file permissions such as 
user and group IDs , time of last file 
access and time of last modification 
information, the company says. 

Other features include creating self
extra c ci n g archives for vanous 
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platforms, including Solaris, DOS and 
Windows 16-bit, and a new command 
set char is reportedly easier for new users 
to understand and for experienced users 
co customize, through the use of more 
configurable parameters. Files are said 
to be viewable within an archive with
out extracting individual files, and 
corrupt . ZIP files can be compressed, 
extracted and fixed, the company says. 

PKZIP 2 .5 for UNIX is available 
only for Solaris and is priced at $189. 
PKWARE plans to support additional 
UNIX-based platforms and operating 
systems in the future. 

PKWARE Inc. 
9025 N. Deerwood Drive 
Brown Deer, WI 53223 
http://www.pkware.com 
Circle 103 

Digital Video Card for 
Sun PCI Bus 

Parallax Graphics' expansion of its 
XVideo Xtra product line now includes a 
new PCI Bus digi tal vi deo card with 
compression co support Sun's new PCI 
Bus workstations. XVideo Xcra for PCI 
allows applications to be fully compatible 
without any porting or recompiling, the 
company says. 

XVideo Xtra is compatible with Sun's 
PCI Bus workstations, including the Ultra 
30, Creator and Creator 3D Series 2 
graphics cards, and with Sun's standard 
displays, including the HDTV monitor. 

XVideo Xcra coses $7,995. Price 
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includes video card, cables, software 
drivers, VideoTool and MovieTool soft
ware applications, and Video Develop
ment Environment APL 

Parallax Graphics Inc. 
2500 Condensa St. 
Santa Cla ra, CA 95051 
http://www.parallax.com 
Circle 104 

Secure App Toolkit Out 
Preccy Good Privacy has introduced 

che PGPsdk coolkic, which is designed 
for building security into any applica
tion, without the need for expertise in 
applied cryptography, che company says. 
The toolkit reportedly allows developers 
co integrate the strongest cryptography 
commercially available-no less than 128 
bits-into their applications. 

Secure cryptographic routines include 
encryption, decryption, digital sig
nature and verification. The product 
offers an easy-to-use, cross-platform Cl 
C++ language API for rapid application 
development, as well as a wide selection 
of royal ty-free ciphering and hashing 
algorithms, che company says. 

The software is available for Solaris, 
Linux, Macintosh and Windows 95/NT. 
The PGPsdk toolkit coses $895 . 

Pretty Good Privacy Inc. 
2121 S. El Camino Real , Ste. 902 
San Mateo, CA 94403 
http://www.pgp.com 
Circle 105 

Solid-State Disk Uses 
DRAM Technology 

Quantum has announced the latest 
addition to its Rushmore family of solid
scare disks , the Rushmore Ultra SSD. 
Using DRAM technology, the disk is said 
to offer some of the fastest access rimes to 
rime-critical data scored in mid- to high
end server applications such as database 
transactions, real-rime video streaming 
and RAID . 

Performance statistics for the Rush
more Ultra SSD place the disk with 
throughput of 8,000 I/0 requests per 
second and access rimes of less than 60 
msecs. With its SCSI-3 interface , the 
Ultra SSD can accain data transfer races 
of up to 30 MB/s. In addition, the drive 
offers a capacity of 1.6 GB, the highest 
in the industry, Quantum says. 



The Rushmore Ultra SSD is available 
in standard 3.5- and 5.25-inch form fac
tors, with storage capacities ranging from 
134 MB to 1.6 GB in nonvolati le config
urations (effectively 536 MB to 804 MB 
in volatile configurations). Pricing starts 
at $6,750 for a 134-MB drive. 

Quantum Corp. 
500 McCarthy Blvd. 
Milpitas, CA 95035 
http://www.quantum.com 
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100-Mb/s Fast Ethernet 
Switches 

Telebyte Technology has introduced 
two high-performance, fast Ethernet 
switches that bring 100-Mb/s operation to 
the desktop over fiber-optic cable. 

Models BFW-4002 and BFW-8002 
are four- and eight-port versions, respec
tively, with l00BaseFX ports and Web 
management capabilities. The individual 
workstation ports are said to provide 
independent full-d uplex links to the 
deskto p or to other switches . Because 
multimode fiber supports distances of 
up to 2km, a network created using these 
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switches is no longer restricted to 100m, 
the company says. 

Both the BFW-4002 and BFW-8002 
process data at 1 GB/s, with 100% non
blocking at full fiber speed, on all ports 
simultaneously. The store-and-forward 
feature provides immediate response to 
packets in error and helps prevent perfor
mance degradation. Also included is an 
active back pressure algorithm to manage 
flow control and overcome traffic loads, 
the company says. 

When equipped with the optional 
SNMP module , a standard Internet 
browser can allow either local or remote 
management access via the SLIP proto
col. A unique built-in monitoring agent 
is said to provide comprehensive and 
effective feedback, including simultane
ous monitoring of every port for effective 
traffic analysis. 

The switches are packaged in 3.5-inch 

Upgrades, Enhancements, Additions ... 

rack-mount enclosures. Model BFW-
4002 costs $4,800, and Model BFW-
8002 costs $7,800. A 10/l00BaseT 
uplink module is standard, and a fiber 
l00BaseFX uplink port is available for an 
additional $480. The optional SNMP 
module costs $600. 

Telebyte Technology Inc. 
270 Pulaski Road 
Greenlawn, NY 11740 
http://www.telebyteusa.com 
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Radius Remote Access 
Management Servers 

Livingston Enterprises has unveiled 
Radius Authentication Billing Manager 
(ABM), a family of remote access manage
ment servers designed for Internet service 
providers. With Radius ABM, users can 
construct a remote access management 
system that coordinates technical process
es, such as authentication and session 
accounting, with business processes like 
customer billing and network trend analy
sis, the company says. 

Radius ABM is a software package 
designed to deliver bulk oursourced dial-

► Sites using PacketShaper bandwidth-management soft
ware from Packeteer may want to consider upgrading to 
Version 3.0. New features include a so-called Traffic Discovery 
capabi lity, which allows the device to detect the presence of 
all traffic types on the enterprise WAN. With th is information, 
PacketShaper can suggest appropriate service-level policies 
to relieve chronic WAN congestion, the company says. Also, 
PacketShaper 3.0 now manages IP Class of Service (IP prece
dence bits); supports the TN3270 and TN3270e terminal-to
mainframe protocols; and offers enhanced measurement 
statistics. Version 3.0 runs on the orig inal PacketShaper 2000 
(priced at $7,250); the 4000 ($14,500); and the new 1000 
($3,450). Packeteer Inc., 307 Orchard City Drive, Ste. 305, 
Campbell, CA 95008, http://www.packeteer.com. Circle 108 

leading cl ient/server and LAN environments, including 
Solaris, AIX, HP-UX, SCO Open Server, OS/2, Macintosh, 
Windows NT/95/3.1 and NetWare. Prices range between 

► In its latest release, Asset Insight from Tang ram incorpo
rates the abi lity to locate Year 2000-related vulnerabilities at 
the client/server desktop level. Included in the release are a 
Risk Assessment report that identifies Y2K exposure and 
analyzes risk distribution by department; a Risk Correction 
Analysis, which aids in determining how much it will cost to 
upgrade the noncompliant desktops; and Risk Management 
Analysis, which helps Y2K administrators meet their Year 
2000 deadline, the company says. Asset Insight supports 

$30 and $50 per node. Tangram Enterprise Solutions Inc., 
11000 Regency Pkwy., Ste. 401 , Cary, NC 27511 , http://www. 
tesi.com. Circle 109 

► lntell iguard Software has announced several enhance
ments to its backup and retrieval software BudTool Version 
4.5. Prominent among the new enhancements is the addi
tion of Network Data Management Protocol (NDMP) Vers
ion 2 support. BudTool is sa id to provide central ized data 
management for NDMP-compliant systems. In add ition, 
if BudTool is used fo r the backup procedure, data can be 
retrieved using native commands even if BudTool is not 
stored on the systems, the company says. This latest ver
sion of BudTool is sa id to be able to track all files backed up 
to tape and to maintain an on line database. To help in the 
area of tape handling, BudTool provides ba r code support, 
which al lows users to list the tape content and access tape 
volume statistics. BudTool can be hosted on (or libraries can 
be locally attached to) SunOS, Solaris, AIX, HP-UX and IRIX. 
lntelliguard Software Inc., 6200 Village Pkwy., Dublin, CA 
94586, http://www.iguard.com. Circle 110 
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up services, scalable transaction perfor
mance, meshed fault tolerance as well as 
proxy support and SNMP-verified simul
taneous log-in control. 

Radius ABM runs on Windows NT 
Server 4.0, Windows 95, Solaris 2.6, AIX, 
HP-UX and Linux. The software is 
offered in two packages: Radius ABM 
Professional, which comes with a 5,000-
user license; and Radius Premium, an 
expandable version that allows optional 
modules to be added for an unlimited 
number of users. Pricing starts at $1,500. 

Livingston Enterprises Inc. 
4464 W illow Road 
Pleasanton, CA 94588 
http://www. livi ngston.com 
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CSW Management 
System Release 

Cambar Sofrware has announced rhe 
latest version of its client/server ware
housing (CSW) management system. The 
company says that CSW Base 110 comes 
out of the warehousing and distribution 
marker's need for increasingly automated 
solutions. 

CSW Base 110 features several new 
capabilities: Work Order Maintenance is 
said to allow the system to receive fabri
cation and conversion work orders from 
the host system; with internationaliza
tion of both the GUI and for radio fre
quency (RF) devices, the system can 
reportedly choose which interface to use 
based on a language code associated with 
the user ID; Value-Added Processes can 
reportedly either be sent to CSW when a 
sales order is transmitted or generated 
locally; and Dock Door Scheduling is 
said ro allow CSW to manage the sched
uling process for both inbound and 
outbound shipments, tracking carrier 
and vendor information such as loading 
and unloading times, or the number of 
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trailers per appointment. 

Pricing for CSW Base 110 starts at 
$150,000. It runs under Solaris, AIX, 
HP-UX and Windows NT. Clients 
include PCs and RF devices . In addition, 
CSW supports Oracle Corp. and IBM 
Corp. DB2 DBMSs. 

Cambar Software Inc. 
4975 Lacross Road 
Ch arleston, SC 29406 
http://www.cambarsoftware.com 
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UPS Protects Against 
Downtime 

A new line of uninterruptible power 
supply (UPS) products, the Pulsar ESV + 
series from MGE UPS Systems, is said to 
offer up to 45 minutes of protection dur
ing power outages and interruptions to 
enterprise-class servers and critical devices. 
In addition, the line interactive design of 
the higher power ESV + systems (ESV8+, 
ESVl l+, ESV14+ and ESV22+) lets the 
UPS provide voltage regulation, allowing 
computers to continue operating without 
depleting the battery, as is typical with 
most off-line UPS systems, MGE says. 

There are five models in the Pulsar 
ESV + line, ranging from 480VA to 

2200VA. Features include smart battery 
management; MGE's own Solution-Pac 
97 software, for power management, safe 
shutdown of protected devices and paging 
and emailing capabilities; configurable 
operating parameters, offering individual 
control of UPS output receptacles and 
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programmable load shedding; and user
replaceable, hot-swappable batteries. 

The Pulsar ESV + series includes the 
ESV5+ (480VA), which is slated for 
hubs and routers, and lists for $309; the 
ESV8+ (780VA), which is suitable for 
Novell Inc. IntraNetWare and Microsofr 
Corp. Windows NT server protection, 
and lists for ($409); the ESVl l+, 
ESV14+ and ESV22+ (offering 1080VA, 
1400VA and 2200VA, respectively) are 
designed ro protect UNIX host and 
multiserver environments, and list for 
$589, $699 and $799, respectively. 

MGE UPS Systems Inc. 
1660 Scenic Ave. 
Costa Mesa, CA 92626 
http://www.mgeups.com 
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WAN Adapters Offer 
Routerless Connectivity 

SBE's wanXL WAN adapter product 
line is targeted at providing connectivity 
for wide-area networks, virtual private 
nerworks, Internet access and application 
sharing. 

The product family consists of three 
PCI-based cards that are said to provide 
high-performance rourerless server connec
tivity: the wanXL 400, a four-port WAN 
adapter; the wanXL 200, a rwo-port ver
sion; and the wanXL 100, with one WAN 
port and an optional Ethernet port. 

Each of the wanXL products has an 
on-board CPU that handles many of the 
demands of a network connection, thus 
offloading the server from most of the 
burden of a remote connection, SBE says. 

All three products support Solaris, 
SCO UNIX, UnixWare, BSDI, FreeBSD 
and Windows NT 4.0. Pricing ranges 
from $649 to $1 ,575 , depending on the 
number of ports. 

SBE Inc. 
4550 Norris Canyon Road 
San Ramon, CA 94583 
http://www.sbei.com 
Circle 114 

Correction 
In "Turbocharging Object Projects" 
(January 1998, Page 44), the correct 
address for Iona Technologies 
should have been 60 Aberdeen Ave. , 
Cambridge, MA 02138. 



The Server /Workstation Marketplace 
The high impact, cost-effective and powerful advertising section 
reaching over 93,000 technical product specifiers and buyers. 

To advertise call Carol Flanagan at 

( 508) 839-4016 
Email: caf/anag@aol.com 

INNOVATIVE 
COMPUTER SOLUTIONS SOFTWARE UST OURS 

Refurbished ULTRA 2, 1000, E, 2000, E, E3000, E4000, E5000, E6000 
Specializing in: Sun Workstations, Servers, Components and Parts etc. 

ULTRA 10 OEM NEW 
RAID STORAGE SOLUTIONS 

12 gig to Multiple Terabytes 
WE BUY SUN HARDWARE 

FREE Sun hardware telephone support with Sun Factory 
Trained hardware technicians. Onsite installation. Nationwide maintenance 

available. Oracle Premier Partner. 

Call ICS Sales and Consulting 800-838-2850 
Email us at sales@icomsol.com 

Major Credit Cards Accepted. Leasing available. 

Circle No. 353 

MICHAURA SYSTEMS CORPORATION 

... the upgrade specialists 

Buy . .. Sell . .. Trade 
u Systems 

u Spares 

u Lanotronix 

u Best Power 

U Repairs 

Sun Microsystems 
and more ... 

U Advance Replacements 

U Peripherals 

Tel: 781 -837-0010 
Fax: 781-837-0808 

Email: michaura@aol.com 

All trademarks are the property of their respective owners. 

Circle No. 349 

WordPerfect7.01stuser 486 
Netscape SulteSpot 4005 
VSl'FAXGold Fax Software ZHi 
VSl'FAX Gold Windows Client 10-user !DJ 
FrameMaker 1-user (floating license) 2liOO 
Adobe Acrobat 1-user 295 
lnformix On-line Dynamic Server 1-usr (min. 10) 1500 
lnformix On-1.ineWorl<Group Server 1-us,(min. 5) 295 
lnformix4GLDevelopment 1-user(min 3) !OJ 
T arm Communications Software !BS 
LP Plus Print Manager/Spooler 4-printer !BS 
SoltWindows MS-Windows Emulat0< 549 
Spatch alphanumeric paging SW 4-user 400 
Double Vision Remote Support S,W 7'£, 
Uniplex II+ (20-user) '.iJJ 
Disk_Pak Disk Optimizentlefragger 1~ 
Cheyenne Arcserve/Open Backup &W 1!93 
Legato Network er Badwp S/W 2liOO 
HummingbirdPCX-ServerWin NT/95 545 
Hummingbird Maestro NFS Server• Win NT 195 

:115 
4486 
1986 
520 

2225 
:!46 
can 
call 
call 
596 
575 
475 
425 
836 

4(Ri 

12JJ 
1~ 
1986 
425 
100 

HARDWARE UST QY.RS 

HP Laserjet5Sinx 24ppm.4MB. ENET 3449 2llli 
Mannesrnan Tally MT -661 8001pm Line Printer 7!9l 6795 
HPSGBExtemal 4mmDATTapeDrive 1370 1175 
HP 24GB External 4mm DATT ape Drive 1819 15<1'.l 
HP 40GB Exteroal DL T Tape Drive 57Zl 4815 
Exabyte Elian! 820 Ext. 14GB 8mm Tape Drive 2495 17'£, 
ExabyteMammoth Ext. 40GBDLTTapeDrive 5295 :m; 
Tandberg2.5GB 111" ExternalSCSITapeCrive 003 870 
Seagato Cheetah 9.1 GB Ext. Ultra SCSI HD 1!93 1375 
Ple-12X External CD-ROM Drive 596 ll5 
Digi PortServedl 16-port T enminal Server Zll5 1!9J 
Digi 16 port Serial 1/0 card/concentrator ZHi 1!9J 
Central Data SCSI T enminal Server• 16 ports 1295 1<Ri 
Multi1ech 33.6 External FAX/DATA Modem 200 145 

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

Gl·M,fitii§11?W EXPRESS! I"' 
Your direct •ouroe for UN~ 
W1n NT & n•tworlrlng product. 

10/Ys of otfler UNIX products sveilsble! 

Fe 1-800-445-9292 
Shipping! http://www/osexpress.com 

Ask for our free product list/ 

Fast 
DeiYe,yl 

Fax: 201-847-8899 MCNISA/AMEX. 
E-mail: wiz@osexpress.com C.0.0. & Net Tenns 

Circle No. 330 

WebServer Magazine Online 
The latest information to help Web professionals manage and optimize their site is.just a click away. 

http://webserver.cpg.com 
SunExpert Magazine ■ March 1998 89 



The Server/Workstation Marketplace 

•s premiere CD-Record 
, enables Sys. Administrators to: 

• distribute data on cross platform media 
• archive data safely and inexpensively 
• cut patches and updates to CD 
• create custom audio and video CDs 

supports the most extensive 
mber of optical file formats, including ISO 

· extensions. Elektroson 
with the latest in CD-A 

jor drive manufacturers. 
veralonsof: 

SUN OS 

software for over a decade. 

Circle No. 409 

• RS/6000 • 
SAVINGS UP TO 15%! 

• FEATURES 
• UPGRADES 
• PCs 
• NETWORKING 
• BEST VALUE FOR 

REPLACEMENT 
PARTS 

• 55+ COMPONENT 
LEVEL REPAIR 
TECHNICIANS AT 
YOUR SERVICE! 

• BUY-SELL-REPAIR 
• 6 Month warrantv 
• AdVance Exchanges 
• Pans 
• Parts Repair 

6205 Bury Drive 
Eden Prairie, MN 55346 

http:/ /ww.amcomcorp.com 
contact us Via e-mall: 

tbalko@amcomcorp.com 
JeHk@amcomcorp.com 

800-328-1123 

THE INTELLIGENT CHOICE 

Circle No. 408 

IBM* SUN* HP 

• WORKSTATIONS • SERVERS 

• PERIPHERALS • PARTS 

BUY -SEll - lEASE 

NEW & USED EQUIPMENT 

UNIX Certified Warehouse 

800-323-9751 
Fax:847-228-0551 

F \1111 
0 

J \1111 

www.foi-Oti.com 
marketing@foi-oti.com 

FRANK ORLANDO JR. & CO., INC 
501 w. Algonquin Rd. 

Arlington Heights, IL 60005 

Circle No. 325 
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Protesl/OMI 
oeve/Qper) Suite 

If you build Motif user 
interfaces for a li vi ng, 
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 tor your 
Free 30-day Evaluation 

1-800-663-4723 

l<L <,;R.<>UP 

The Leader in GUI Compo11e11ts 

pe B.V. Tel: +3l (0)20 679 9503 Faxc +31 (0)20675 78 44 

www.klg.com 

Circle No. 376 

~ 
l"ta.trix 

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 of KINGSTON® Memory 
with a Lifetime Warranty 

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

Circle No. 374 

"Great systems at 
down-to-earth prices!" 

Customer Blown Away 
By Low Prices 

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

Maintenance • 120 Day Warranty 

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

tilg .. ./.,. 
. 

622 Rossmor Building • 500 North Robert Street • Sr. Paul. MN 55101 

612/227-5683 • FAX: 612/223-5524 • seccomp@seccomp.com 

Circle No. 314 

UL TRAf AST 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 www.ultraviewcorp.com 
Telephone: (510) 253-2960 Fax (510) 253-4894 

Circle No. 375 
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CHECK THE COMPETITION FIRST 
Then use our instant SPARC~'QUOTE 
on-line Web service. (www.sparc1ogix.com) Network Information 

Systems 

JUST OFF LEASE 
SPARC 5/85 

$1,950. Complete 

Complete Ultra-SPARC™ 
based systems 

Products: 
PARC TM compatible systems 

Network hardware 

This is the lowest price SPARC 5/85 SYSTEM 
we have ever offered 

System includes: starting at $4195.00 
SPARC 5 Model 85 • 32Mb Mem 

1.1 Gb Internal Disk• TX Graphics 
16" color monitor - keybd kit 

92 

Includes: 
64M memory 
16XCD-ROM 

RAID 
oftware Services: 

3.0GB disk Upgrades: 
Keyboard/mouse Memo 

ystems Integration 
Technical support 
Network solutions 

Also several SPARC 5/70 (no monitor) 

Video card ry $1 ,475. 
Hard disks 
Tape storage 

-Bus cards [Z]IE] 
Limited supply, call now! 

~ 
PH: 1·888-SPARCLX 
FAX: (719) 488-8245 

EMAIL: lnfo@nsltd.com [1111] 800-456-6233 
FAX (714) 632-9248 

Circle No. 420 Circle No. 324 

SYSTEMS & CPU's 
S20TX1 · 71 ·32·P46 .... . ........... $ 5,995.00 
S20TX1-151-32-P46 ............................................... $ 6,250.00 
S10GX-151-32-P46 ................................................. $ 3,950.00 
4/50FC-16-P43 .... . ............................................... $ 850.00 
A 11-UA 11-1 A-064AB .............................................. $ 6,050.00 
SM81 ........................................................................ $ 2,200.00 
SM?L .... ....... $ 1,800.00 
SM50 ...................................................................... $ 275.00 
ULTRA 2/200 ....................... .................................... $ 3,000.00 
ULTRA 2/167. . .......... S 1,375.00 
ULTRA 2/300 ......................................................... $ 5,500.00 

MEMORY & DISKS 
1GB S520/S5 .... . ............ $ 275 00 
2GB SS20/S5.... . ............................ $ 625.00 
23GBGB Seagate ............. ....................................... $ 2,900.00 
X164PC 64mb S520/Ultra ........................................ $ 450.00 
X132PC 32mb SS20/Ultra ... . ......... $ 285.00 

GRAPHICS & MONITORS 
TX1 ............................... .. ... ............................ .... $ 550.00 
TX4 ......................................................................... $ 850.00 
zx ........................................................................... $ 1,200.00 
CG3 .. . . ............ $ 150.00 
Creator 30 .............................................................. $ 1900.00 
20" color ................................................... .............. $ 950.00 

SPECIAL S20TX1 N-50-64-P46 
$4,200.00 

Large inventory of hardware including spare parts, 
worl<stations, peripherals, memory, and 3rd party 
products. ~ 
12 month warranty with same day B 
shipping on all in stock items. ~Ww: \wl 
Check our web page for weekly specials 
Email: sales@gshiis.com 

techinfo@gshiis 
www.gshiis.com 

• Call for ful l 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. 413 

Why 8u.y FroWl Ui,: 

♦ Lowest price in 
the nation, guaranteed 

♦ Life time warranty 
on all memory 

♦ Quality products from 
Kingston, Viking, Paragon, Centon 

♦ Experienced sales w/lech support 

♦ Same day shipping guaranteed 

Willffl 
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 
lntraNet/lnterNet Pagin 
E-Mail Forwarding 
Easy Application lntegr 

We Offer: 

All workstation memory for: 
Toll Free 

800-906-6868 
♦ SILICON GRAPHIC l 11.te r11.atio11.al 

♦ HP / APOLLO (714) 727-1828 

♦ SUN WORKSTATION 
FAX: (71 4) 727·1877 

♦ IBM WORKSTATION 

Circle No. 372 

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 

EMAI L: 1 grif@worldnet.att.net 

Circle No. 364 
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Over $1 Millian In arr-LetHfie Inventory/ 

130 l Seminole Blvd., Ste. 13 7, 
Largo, FL 33770 

,11-9F-1: .. = (813) 587-7882 r (813) 537. 7974 

Circle No. 316 

SAVE BIG$$$$$ 
X-TERMINAL 

SALE 

Refurbished NCO X-Terminals 
19R 
17CR 
19C 
MCX17 
HMX17 
HMX20 

19" MONO, 1024 x 768 
17" COLOR, 1280 x 1024 
19" COLOR, 1280 x 1024 
17" COLOR, 1152 x 900 
17" COLOR, 1600 x 1200 
20" COLOR, 1600 x 1200 

Best Value 

HMX2 l 21" COLOR, 1600 x 1200 

Call Open Concepts Inc. 
(800) 394-5114 

E-mail at 
craig@openconcepts.com 

Open Concepts Inc. is an NCD Reseller 

Circle No. 442 

$ 800 
$ 995 
$1495 
$1200 
$1800 
$2000 

$2200 

Customer's Head Spins Over 
Great Deals 

Call today to buy, sel l or rrade SUN and Silicon Graphics 

equipment with Securiry! Unbeatable value, unparalleled 

service -- no wonder so many heads are spinning! 

622 Rossmor Building • 500 North Robert Street • St. Paul, MN 55101 

612/227-5683 • FAX: 612/223-5524 • seccomp@seccomp.com 

Circle No. 401 

~'cf~ E.L.I. SYSTl:MS Inc. 
• JI.! ~ 
/':I ·' 139 Hampshire St., Cambridge, MA 02139 

Select a GRAPHICS CARD 

Design Your Own System or 501-1845 ZX F/B $595 

Purchase Parts Individually 501-2253 TX4 F/B 695 
501-2325/2922 TXl F/B 450 

Start with a SUN BASE 501-1 645 D/S GX F/B 195 
Ultra 1/140/170 $3,700/4,000 

Remember MEMORY Ultra 2 7,700 
Xl 64P 64 MB SP 20/10 $595 Spare 20 1,700 

Spare 10 1,100 Xl 64F 64 MB SPlO 475 

Spare 5 70/85 900/1,000 Xl 32P 32 MB SP 20 350 

Spare 5 11 0/1 70 1 ,400/2,200 Xl 32M 32 MB SP5 295 

4/75B Spare 2 235 Xl l 6F 16 MB SPlO 65 
501-1 739 4MB 52/1 /!PC 15 

Add a MONITOR 3'' -Sparc 5, 32 MB 150 
1 6" Sony color $275 3'' -Sparc 10/20/Ultra, 32 MB 195 
1 7" Sony color 725 3,d - Spare 1 0/20/U ltra,64MB 350 
1 9" Sony color 495 

What cae.acitr_ DISK 20" Sony color 995 
Seagate 1GB NN/C $195/325 

Choose a CPU Seagate 2.1 GB NN/C 365/455 

200/300 Mhz, Ultra 2 $ l ,600/4,500 Seagate 4.2 GB NN/C 700/725 

501-2352/2562SM51 450 Seagate 9.0 GB 995 

501-2752/2769 SM61 595 SYSTEMS SPECIALS 
501-2925 SM71 1,795 

All-UAA1-1A-96AB 19" mon $5,900 Ross 125 Mhz/512K newl ,925 
Ross 1 50 Mhz/51 2 K new 2,495 S20TX-5 l -32-P46 l 9"cm 3,800 

Ross 180 Mhz/512K new 3,120 SlOFGX-51-64-P46 16"cm 2,750 

Ross 200 Mhz/5 12k new 3,500 S5FX1-110-32-p46 l 7"cm 2,995 
4/75 FGX-32-P46 l 6"cm 1,095 

PHONE 1-800/447-1156 E-MAIL sunsales@eli.com 
FAX 617/354-1417 WEB http://www.eli.com 

Circle No. 428 
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Circle No. 378 

RENT 
THIS 
SPACE 

Call Carol Flanagan 
(508) 839-4016 

WebServer Magazine Online 
The latest information to help Web professionals 

manage and optimize their site is just a click away. 

http://webserver.cpg.com 
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UNIX Diagramming 
& Flowcharting 

Use Visual Thought for: 
• Network diagrams with network component clip art 
, Clickable Web diagrams with GIF/JPEG and 

server/client-side imagemap export 
• Framemaker documentation graphics with MIF, EPSI export 
, Software design diagrams (Booch, Rumbaugh, Objectory, 

Fusion, custom notations) 
, Flowcharts for ISO 9000, TOM, BPR 
• Dataflow diagrams, org charts 
• 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 

CO-ROM, FTP 
& 30-day trial 

(use code AE13) 

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 export formats: GIF89, JPEG, MIF, TIFF, EPSI, XWD, SunRaster, others 
• Availab le on SunOS, Solaris, HP-UX, 

and soon, Windows 95/NT 

11,Confluent , 

Cmfluent.lrK 
l>ZEndmc·Cnurt 
:S.mFrnnu"'"·C,ltf,,mi.,94127 
415.5&,.t\iOOV,,ic,_.. 
415.5J:\6.8838Fax 

Circle No. 4 31 

RECRUITMENT 
ADVERTISING 

Reach over 

93,000 
IT professionals with a recruitment 

ad in the UNIX/NT career 
opportunities section of SunExpert . 

magazine. 
For special recruitment 

rates call: 
Carol Flanagan at 

1 ·508-839-4016 

"When it comes to service, 
d'" scs doesn't monkey aroun . 

Customer Goes Ape Over 
Great Service 

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

equipment with Security. Unparalleled service, unbeatable 

value - No wonder so many people are going ape. 

622 Rossmor Building • 500 Norrh Roberr Street • St. Paul , MN 55101 

6 12/227-5683 • FAX: 612/223-5524 • seccomp@seccomp.com 

Circle No. 438 

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 
DOS & Windows 

X Terminals 
Netstations 

UNIX PC 's 
Macintosh 

Trident puts you in touch.™ 
TRIDENT SYSTEMS INC . email : touch@tridsys .com 
TEL 703 .273 . 1012 url :http ://www.tridsys .co m/ cpg 
FAX 703 .273 .3763 

Circle No. 454 
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✓ 1-2 Host Support 

✓ 198 GB Per Tower 

✓ Ulu-a Wide & Differential Support 

" ✓ Up lo 256 MB RAM 

Hot Plug Drives for ♦Sun 
SUN-4-SPARCI Sun SPARC I & 2 Ultra-SCSI 4GB HD in sled $647 
SUN-9-SPARCI Sun SPARC I & 2 Ultra-SCSI 9GB HD in sled $946 
SUN-18-SPARCI Sun SPARC l & 2 Ultra-SCSI 18GB HD in sled $1,716 
SUN-4-SPARC5 Sun SPARC 5 & 20 Ultra-SCSI 4GB HD in sled $647 
SUN-9-SPARC5 Sun SPARC 5 & 20 Ultra-SCSI 9GB HD in sled $946 
SUN-l8-SPARC5 Sun SPARC 5 & 20 Ultra-SCSI 18GB HD in sled $1,716 
SUN-4-lOOSCA Sun 100 & 1000 SCA 4GB LP HD in sled $667 
SUN-9-lOOSCA Sun 100 & 1000 SCA 9GB LP HD in sled $966 
SUN-4-ULTRALPSCA Sun Ultra SCA 4GB LP HDw/brackets $667 
SUN-9-ULTRALPSCA Sun Ultra SCA 9GB LP HD w/ brackets $966 
SUN-4-ULTRAHHSCA Sun Ultra SCA 9GB HH HD w/ brackets S966 
SUN-9-ULTRAHHSCA Sun Ultra SCA 18GB HH HO w/ brackets $1,736 

RAIDinc King Cobra 
9 channel SCSI-to-SCSI based 

• ~ ✓ 1-4HostSupport 

• ~:,'.~!Jl I ✓ Multi-Terabi1e Ready 
!IH1fll,ij """''":,~~ ✓ Active/Active Failover Support 

~-•" """ ✓ Ultra Wide & Differential Suppot1 ---' I I ✓ Up to 512 MB RAM 

Call for Confi urations and Pricin 

PlEASE CAll RAID, INC AT 1-800- 330- 733 5 
184 Pleasant Valley St. Methuen, MA 01844 Ph: (978)683-6444 Fax: (978)683-6656 

;zRAB 
Prices subject to change "'ithout no!ice. All logos are regi~tered trademark, of their respective companies All righh reserved. MEMBER 

RENT to OWN 
SUN 

Spare 20 • 250/mo* 
Spare 20 TX-61-64-P46(2) 

TX1 Graphics 
61 MHz Processor 
64Mb Memory 
20" Color Monitor 
2 x 1,05GB Disks 
Keyboard Mouse & Pad 

*Lease for 24 mo,@ 250,/mo then it's yours for 
$1 ,00- or - purchase for $4950. 
Jusl off lease from a major auto mfg. Subject to supply on hand. lease 
subject to credit approval. 

~ 
(800) 456-6233 

FAX (714) 632-9248 

Circle No. 455 

To Advertise Or For More 
Information Concerning The 

UNIX/NT Recruitment 
Opportunities Section 
Please call Carol Flanagan at 

(508) 839-4016 

Circle No. 352 

Sun Microsystems & Hewlett Packard 

BUY SELL TRADE 
Workstations and Servers 

Boards Monitors Disks Tapes Mass Storage Solutions 
♦ Same Day Shipping ♦ Competitive Pricing 

♦ Custom Configurations Available 

DEPOT REPAIR CENTER 
♦ 30% To 50% Cost Savings ♦ One Year Warranty 

♦ Overnight "Swap" Service 

AC 
ACC, Inc. 

Advanlec Computer Company 
4125 Business Center Drive Fremont, CA 94538 

Phone: (51 0) 440-9700 Fax: (510) 440-9709 
E-mail : sales @advanteco,com 

http://www,advanteco,com 

Circle No. 439 

WebServer Magazine Online 
The latest information to help Web professionals manage and optimize their site is just a click away. 

http://webserver.cpg.com 
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WTE/WORLDWIDE 
TECHNOLOGY EXCHANGE 

■ Sun Microsystems 
■ HP ■ Silicon Graphics 
• Workstations/Servers/Peripherals 

• Lowest Prices/Extended Warranties 
• Will purchase all excess hardware 

Tel. 404-378-0990 Fax: 404-378-0939 
888-983-7866 

Email: sales@worldtx.com www.worldtx.com 

Circle No. 322 

A 1rJL~1rilCC 
PERIPHERAL SYSTEMS 

·suPER* SPARC™ VALUES! 
MEMORY 

64MB SS,20-------$250 
64MB Ultra 1 $275 
128MB Ultra 2 $495 
256N1B Kit Ent. SeNer $1 ,095 

STORAGE 
2.1GB SGT 'cuda lnt/SCSl--$425 
4.3GB SGT 'cuda lnt/SCSl---$650 
9.0GB SGT 'cuda Int/SCSI- - $950 
9.0GB SGT Cheetah Int/SCSI $1,295 

SPECIAL! 
23GB SGT Elite lnt/SCSl--$1,895 

WORKSTATIONS 
SS Ultra 1, 2---CALL FOR QUOTE! 

CALL NOW FOR PRICING ON 
ALL OF YOUR SPARCM/UNIX NEEDS! 

703-471-0047 FAX 703-471-<i621 
E-Mail :atlanticps@mindspring.com 

Circle No. 388 
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Circle No. 350 

•~•NDADJSX'" 

CAPACITY 
4.0GB 
4.6GB 
9.0GB 
9.0GB 
18.0GB 

4.6GB 
9.0GB 
9.0GB 
23.0GB 

5,400 
7,200 
7,200 

10,000 
7,200 

5,400 

~IANUFACTU RER TYPE 
Seagate/H-P 4MM 
Seagate/H-P 
Exab)·te 
Exabyte 
Quantum 
Quantum 
Plextor 
Plextor 

CAPACITY 
4-SGB 

12-24GB 
14GB 
40GB 
20GB 
35GB 
12X 

12-20X 

PRIES 
From $710 
From $955 

$1,475 
$2,900 
$2,950 
$7,365 

$165 
$190 

• Internal & External Configurations 
• Solutions For All UNIX Platforms 
• Full Systems ... New & Used 
• Memory, Backup Solutions, RAID 

888-275-RISC (7472) or 602-787-9999 • FAX 602-787-9998 E-mail: rs6000@nordisk.com 

Circle No. 331 
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Discover Solar Systems 
with hundreds of Suns·. 

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

• Workstations & 
Servers 

• Upgrades & Parts 

• Storage Options 

• Rental & Leasing 
Al'Gilahle 

• Cycle 5 Master 
Reseller 

• SunSoft Authori:ed 
Reseller 

To buy or sell , 

SOIAR 
SYSHMS 

1-800-253-5764 
~ Outside U.S. call 1-425-222-7588 Fax425-222-7388 lniernational 

Ext. 220 

http://www.solarsys.com lmliilDI 

Circle No. 421 

EXA-''Bitten''?? 
Extend your EXABYTE Warranty 

EXB-820x, 12 hr Repair (6 mo war) :$ 250 
"Hot Swap" Repair (6 mo Warr.) : $ 300 

EXB-850x, 12 hr Repair (6 mo war):$ 350 
"Hot Swap" Repair (6 mo Warr.) : $ 400 

DLT-"Bitten"! ! 
DLT-2000, DLT 4000, DLT4700: Call 

SUN Microsystems W /S 
Buy, Sell, Spare Parts, Repairs 

West Coast Computer 
Exchange, Inc. 

11167-A Trade Center Drive 
Rancho Cordova, CA 95670 

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

.. email: sales@ wccx.com 

Circle No. 346 

MARKETPLACE 
A PUBLICLY TRADED COMPANY • NASDAQ: M.KPL 

RS/6000 Specialist 
Give us a call and let 

us earn your business! 

1-800-858-1144 
Memory • Upgrades 
Disk • Peripherals 

Memory by • (! 
K»Ja&nn 

Circle No. 370 

RS/6000 
NEW • REFURBISHED 
BUY • SELL • LEASE 
SYSTEMS • PARTS 

PERIPHERALS 

- CiC 
Worldwide Trade Corporation 

5253 Edina Industrial Blvd. 
Edina, MN 55439 

Call (612) 831-8094 
Fax (612) 831-7018 

Circle No. 343 

To Advertise Or For More Information Concerning The 

UNIX/NT Recruitment 
Opportunities Section 

Please call Carol Flanagan at (508) 839-4016 
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RS/6000 Systems Products 

More? 

IBM GUARANTEED 
SAVE OVER GOING DIRECT TO IBM 

ational Data 
EMAIL: RS6000@natdata.com 
http: / www.natdata.com 

Circle No. 345 
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FULL LINE SUPPLIER /SYSTEMS IN STOCK 
4 1T • 250 • 25T • 25W • Cl0 • C20 
42T • 43P • C20 • 320H • 340 • 350 
360 • 370 • 380 • 390 • 39H • 550 • 

58H • 59H • 590 • R30 • J30 • J40 
G30 • G40 • E30 • F30 • F40 • R40 

J50 • R50 • G50 • F50 • SP2 • 570 

CPU upgrades 
SSA•RAID 

ULTRA SCSI --,,...,~"""an~ 

RENT 
THIS 
SPACE 

Call Carol Flanagan 

(508) 839-4016 
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RS/6000 Systems Products 

RS/6000 RS/6000 
New & Used New & Used 

Minnesota Systems International, Inc. 

CALL TODAY 800-947-0811 
Systems • Peripherals • Memory 

BUY • SELL • IBM • DIGITAL • SUN 
Former IBM RS/6000 sales staff available for immediate answers to all your hardware questions. 

1701 East 79th Street• Suite 11 • Minneapolis, MN 55425 
Phone: (612) 883-0808 FAX: (612) 883-0893 

msi@bitstream.net 

Circle No. 327 
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LIST RENTAL 
Are you looking for these people? 

WWW Site Construction/Maintenance Manager 
WWW Site Systems Administrator 
WWW Site Content Developer 
WWW Site Software Developer 
Chief Networking Manager 
Networking Specialist 

Search no more. You'll find the above and 
many more W eb si te monogemcnt selections 
in WebServer Magazine's subscriber file . 

Contact WebServers's highly qualified subscribers 
in your next direct moil or telecommunications 
campaign . For details cal l: 

Statlistics Inc. 
Stacie Nestor 

(203) 778-8700 

The Server /Workstation Marketplace 

WebServer Magazine Online 
The latest information to help Web 

professionals manage and 
optimize their site is just a click away. 

NO PASSWORD REQUIRED. 

To Advertise Or For More Information Concerning The 

UNIX/NT Recruitment 
Opportunities Section 

http://webserver.cpg.com 
Please call Carol Flanagan at 

(508) 839-4016 
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PCI Serial Ports! 

Central Data's PCI-4 and PCI-8 provide serial 
port expansion for systems running UNIX 
and Windows NT-at speeds up to 115K baud! 
They are ideal for connecting moderns, terminals, printers, 
and other RS-232 devices. 
♦ 4 or 8 asynchronous serial ports per unit. 
♦ Full PCI bus compatibility allows for easy "plug 

and play" installation. 
♦ Full modem control and 

hardware/software flow 
control on each port. 

Des igned for 

:----·.=::: 
:=::: .·---.... ,,,, . 
Microsoft• 
WindowsNT9 

CopyttgMClgs,&C.,,!ralOataCorpo,atioo. "I ngt,11,.Nrved Et~na >II r99"1141NHllr-""'rl<c,I Cent,al D,ua Corp. UNIX i1a regisleNHlt,aclemarl< 
., 11141 US and other oounrnas, l,::erosed Hclu1, .. ly lh,o_.gh X/Open Com!Hl~y. L10 Moc<otoi'I, W.-S NT ..-.:l lhl WlnCXIWl lo\JO are f99Slt"" 
1r_ma,,.,.o,1r_,,..<Uol M,cr0$0!1Co<i,ot,tion.,m.USand01herQOUntrlM 
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NIPrint™ Completes 
Win/95/NT-to-Unix Integration 

NI Print™ is both a LPR and a LPD print server for 
Winsock. NIPrint is installed on the Windows PC 
only. NI Print works with Unix 's LPDILPR 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 L P D ENABLED PRINTERS/DEVICES 

• IMMEDIATE PRINTING (NO WAITING, NO POLLING) 

• P RINT JOBS ARE TRANSPARENTLY SPOOLED TO/FROM UNIX 

• FULLY L P R/LPD COMPLIANT - WORKS WITH ANY UNIX OR PRINT 

SERVER (E MULEX, JETD IRECT, TEKTRONIX, ETC) 

• FULLY INTEGRATED INTO P RINT M ANAGER, JUST CLICK FILE, PRINT 

• COMPLETE 16 - AND 32-BIT VERSIONS INCLUDED 

• CAN BE RUN AS A SERVICE IN N T OR NTA S (3 .51 AND 4.0) 
• INSTALLS IN MINUTES - REALLY! 

DEMO ALSO AVAILABLE FROM OUR WEB SITE 
OR CALL (612) 932-9899 FAX (612) 932-9545 NIPRINT S TA RTS A T 

$29.00 P ER PC 
5-PC $119, 10-PC $189 

25-PC $349, 50-PC $595 
HIGHER USER COUNTS AND 

UNLIMITED SITE LICENSES AVAILABLE 

• NNETWORK 
INSTRUMENTS 

www.networkinstruments.com 

CALL 800-526-7919 FOR A FREE 21-DAY DEMO 
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The Server /Workstation Marketplace 

WANTED TO BUY 
SUN 

Cash Paid Now For 
ULTRA 1 & 2 • Enterprise Servers 

Spare 5 • 10 • 20s 
SUN Disk & Disk Arrays 

Memory & Enterprise options 
SAVE on OFF LEASE & REFURBISHED SYSTEMS 

Systems available for sale, lease or rent 
CALL NOW FOR QUOTE 

~ 
(800) 456-6233 

' FAX (714) 632-9248 

Circle No. 361 

BUY• SELL 
TRADE• and 

SPARES 
SuN M 1cRosvsTEMs 
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 

Colorodo Springs, CO 80920 
ph. 800-378-3522 ph. 719-282-3522 

fox 719-282-3523 

Circle No. 362 

/Id. 
SUNoHP 

The Gemini Pl™ is the ONLY 
graphicscardthatwilldnveanyh.ed 
frequencycolormorntorfromyourPC. 

:D]JJ JJ !) ".J 'J ".J'J DJ~ 
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VIDEO 
' CARD 

LOWEST PRICES ON MEMORY 
• Reliable products backed by free tech. support 

• Wide product range for all your systems 
• Simple ordering process with fast delivery 
• " No Strings Attached" lifetime warranty 

Save time, money dealing directly with Manufacturer 

25 Birch St. Gr Milford, MA 01757 
(800) 253-2778 
(508) 473-6111 

Fax (508) 473-0112 
www.clearpoint .com/~ memory 

Clearpoint Enterprises, Inc. Email : memory@clearpoint.com 

"If My Memory Serves Me Right...lt Must Be Clearpoint" 

Circle No. 385 

"A Family Business" 

Sun Workstations/ Servers 
System Configuration 
Monitor Repai r 
Sun Parts & Peripherals 
Weitek, Ross Tech & 
Sony Authorized Dealer 

101 First Street Utica, NY 13501 Phone: (31 5) 724-2209 
FAX: (315) 724-0794 http://www.ccny.com Computer Conne<;]gl __ 

Circle No. 320 

BUY-SELL 

SUN 
& DATA GENERAL 

PARTS - DISKS 
MEMORY- SERVERS 

WORKSTATIONS 

AMES SCIENCES, INC 
501 SOUTH STREET, EASTON, MD 21601-3846 

410-820-8100 
FAX 410-820-8179 

Circle No. 313 
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Remanufactured 
Sun Systems 

AXIL 
00% SPARC 

Compatible 
Clones 

Full Technical 
Support 

• 
• Peripherals 

• and 
KjJ!!lfil.QJ! 

Memory Upgrades 

1-800-842-4781 

a~~ 
5980 Golden Hills Drive, Minneapolis, MN 55416 
phone: (612) 512-3200 fax: (612) 512-1072 
emai l: sun~orkstations.com 
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The Server/Workstation Marketplace 

Products compatible with SUN, PC & MAC 
♦ Video Splitters 
♦ Server Switches 
♦ Keyboard. Monitor & 

Mouse Splitters 
♦ Interactive Classrooms 

♦ Multi-User Switches 
♦ Multi-Platform Switches 
♦ Video Only Switches 
♦ Cables (sharp VGA 

through 500 feet) 

CALL 800-RGB-TECH 
www.networktechinc.com 

♦ Cascadable up to 128 ports. Our Sun 
♦ Crisp & clear video at 1600 x 1200 switch can 

resolution. be powered 
♦ Comaptible with ULTRA series. down 
♦ Automatic SCAN and keyboard without 

BROADCAST. causing host 
♦ Hot-plug keyboard and mouse. failures 
♦ C ontrol from keyboard, front panel, 

optional remote or optional On Screen Display. 
♦ "Plug-and-Play" - no software required. 

UP TO 8 USERS CAN SHARE PC, SUN & MAC CPUS 
♦ Supports any mix of PC, Sun & Mac computers and peripherals. 
♦ Users can access any computer individually or simultaneously. 

- --.-. .... ■ a a 
WE ■■ --- .. ■ - ■ -•••• 

Circle No. 366 

SE-SM I 3W3-l-A 

SUN KVM 
SWITCH 

Network Technoloaies Inc 
1275 Danner Drive• )(urora, OH 44202 
800-742-8324 • 330-562-7070 • FAX 330-562-1999 
E-mail: se@networktechinc.com 

◄· ..................... . CD RO\I STORAGE • • • • • • • • • • • • • • • • • • • • • 

~ew,;...._! __ _ 
ohave Series 

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

Share Historical/ Archive Data • • 
Company/World Wide • • • featuring: • • 

Price-Performance • • 
Interoperability • • 
Scalability • • • 
Ease of use • • 
Reliability • • • Based on Sun Microsystems' SPARCengine'" Ultra '" AX motherboard • 

and Solaris'" software, the Mohave Server allows access to over 300 GB : 
of data via HTTP, NFS, or FTP over a TCP/IP connection. : 
Configurations available with CO-Recorder/Reader combinations. • 

for the latest in CD-ROM storage, SPARC 
visit our web site: www.boffin.com o RI v e N 

Call ... 800.248.5328 
2500 West County Road 42, Suite 5 
Burnsville, Minnesota 55337 

• • 

Bus: 612.894.0595 Fax: 612.894.6175 

'

--- - · _ _ _ _ Email:sales@boffin.com .................................... -~ 
Circle No. 333 

Solans/SUN OS • ULTRIX• Univel • XENIX 

• I 00% cross<ompatlble • 32-<bit CRC error checking 

• Built•in data encryption • Oirecto<y reoor,ion 

• One step multiple file archiving • Reduce file size and data 

and compression (no S taf") transmission costs by 90% 

■ . . 
Phone, (937) 8 47-2374 

I ~w-n -/ 'fHl,d 
ITNOW! 

www . a si z i p. com/ Sun 

Fax: (937) 847-2375 E-mail: sales@asizip.com 
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RACKMOUNTABLE 

SCALEABLE 

POWERFUL 

RS2 Features 

■ 19" Rackmount Chassis 

■ DMIO0 Diagnostic Module 

■ 20 MB/sec Fast Wide SCSI Interface 

■ UPA Multi Processing Ready 

■ 100 Mb/sec twisted pair Ethernet 
(AUI optional) 

■ Supports up to 2GB of main memory 

■ Four 64-bit SBus slots 

■ 100% Binary Compatibility applications 

Corporate Headquarters Beijing, P.R. China 
2001 Corporate Center Drive Tel: 86-10-6253-5305 
Newbury Park, Ca. 91320 USA Fax: 86- I0-6253-5306 
Tel: 800-300-8288 / 805-376- 1000 
Fax: 805-376-1001 
E-mail : sales@ integrix.com 
http://www.integrix .com 
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The RS2 is a true rackmount solution. 

Integrating into your existing rackmount 

environment, the RS2 gives you easy front 

access t all storage components. A modular 

based 4-bit UltraSPARC™ 2 architecture 

delive I u paralleled speed and 

performance. 2GB of memory gives you 
j 

abumbnt on-board memory capacity. System 

healJ is verified, locally or remotely, via the 

bull in diagnostic monitor, the DMIO0. Built 

in 100baseT fast Ethernet, fast-wide SCSI-2 

interface w'th optional dual internal hard 

drives, and a host of SBus capabilities handle 

multiple users and applications effortlessly. 

Finally, a true rackmount solution 

that brings value to your Inter/Intranet 

applications- the lntegrix RS2 Rackmount 

UltraSPARC 2 server. 

Seoul, Korea 
Tel: 82-2-5 15-5303 
Fax: 82-2-5 15-5302 

® 

integrix 



DIRECT ATTACH - STORAGE AREA NETWORK (SAN) 

SCSI FIBRE CHANNEL 

EXTERNAL RAID CONTROLLERS - EMBEDDED X/OR RAID 

Storage is changing - Fibre Channel speeds 
are l O times FASTER than SCSI. Direct attach 
storage is being replaced by BIGGER, more 
flexible Storage Area Networks . And it's definitely 
SMARTER to eliminate external hardware RAID 
controllers by activating X/OR RAID Processors 
embedded in Fibre Channel drives. To learn 
more about the future of storage, including 
Fibre Channel, embedded X/OR RAID, Storage 
Area Networks (SAN), and Box Hill's Fibre Box, 
visit www.boxhill .com today. 

r•DRt-=-a•""® FIBRE CHANNEL r•g, .:::,1 ~ RAID STORAGE SYSTEM 

BoxHill 
BIGGER . FASTER . SMARTER . 
STORAGE & BACKUP 

161 Avenue of the Americas, New York, NY 10013 
PHONE 212.989.4455 or 800.727.3863 FAX: 212.989.6817 EMAIL: info@boxhill.com WEB: www.boxhill.com 

All products mentioned herein are trademarks of their respective owners. 
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