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ho is right about Java? Is it soft-
ware executive Tod Nielsen,
whose advice – in reference to
J2EE – is “simplify and acceler-

ate”? Is it Eric S. Raymond, who says, as
often and as loudly as possible, “Let Java go”
– i.e., open source it? Is it Javalobby’s
founder Rick Ross, who says, “Let’s rally the
industry into action and create a coopera-
tive industry alliance for Java platform mar-
keting”? Or is it marketing consultant Joshua
Greenbaum, who in an open letter to Scott
McNealy recently wrote: “It’s time [for Sun]
to get real about enterprise software”?

Can there ever have been another tech-
nology in the past 50 years where so many
people who didn’t own it had such strong
views on it? And herein, of course, lies the
problem: it would make no sense to have a
view on Java at all if it were just another
proprietary technology. It is precisely
because Java is positioned at the interface
of closed and open technologies that we
hear so many pundits offering their two
cents. Everyone feels that they own Java.

Who Is Right About Java? 
Asked about Java on the Microsoft plat-

form just over a year ago, Scott McNealy’s
standard response was “We want the ability
to interoperate and the ability for Java to
have a chance to play on the desktop and
on the MS server platform.” Now, with the
Microsoft-Sun 10-year friendship pact in
place, it remains to be seen what the inter-
operability story will be. Cedric Beust, a
senior software developer, wrote recently in
his personal blog that he wants to be able
to write Java code for the .NET platform.

“I don’t mean writing Java on a
Windows platform (I do that every day and
it’s working very well),” Beust wrote, “but
being able to access the native Win32/
.NET APIs from Java.”

“Java Everywhere” takes us back to 1998,
when electronics and networked comput-
ing had converged to such an extent that
McNealy delivered his first ever keynote at
the annual Consumer Electronics Show in
Las Vegas, fired up by the prospect of Java
becoming the enabling technology for
everything from smart cards to smart
automobiles, from set-top boxes to jewelry
that could provide access to buildings. 

That was the year of PersonalJava, Sun’s
software platform created specifically for

network-connectable consumer devices; its
reference implementation was announced
in Las Vegas that day. PersonalJava,
McNealy was certain, had the potential to
generate a wealth of applications for set-
top boxes by allowing developers to write
software without being tied to a single
operating system. From this early attempt
at a smaller footprint Java for mobile
devices sprang the seeds of Java on wireless
handsets on a massive scale. And by
February of this year Sun was announcing
that Java could now be found on “250 mil-
lion mobile phones, 650 million desktops,
500 million SIM and smart cards, and a
hundred million other locations.”

Whether it is everywhere or not, and no
matter how pervasive, McNealy’s Java is
clearly not Raymond’s Java, nor is it Ross’s. 

But it might well be on its way to becom-
ing Beust’s Java and Greenbaum’s Java. As
recently as last year, McNealy was saying –
at JavaOne – “Our belief is you don’t make
money owning the language. You make
money doing things in the language. The
more people using Java, the bigger the total
available market we have.” What will he be
saying at JaveOne this year, at the end of
June? Especially now that he’s made it crys-
tal clear, as he did at the FOSE Conference
in March, that Java isn’t about to be open
sourced any time soon. Will Sun confirm
that it is indeed going to embark on a
spending spree, as Greenbaum recom-
mends, acquiring some of the Java solu-
tions that everyone else is “building on
Sun’s dime”?

The best advice, it has often been said
since, is to ignore advice. Life is too short
to be distracted by the opinions of others.
Or, as George Burns once said, “It’s too bad
that all the people who really know how to
run the country are busy driving taxi cabs
and cutting hair.”

As for Scott McNealy – or, for that matter,
Jonathan Schwartz, now Sun’s president and
COO and manifestly bursting with ideas
and initiatives – I can’t help thinking that
they must both be wishing that everyone
followed the lead of Harry S. Truman when
offering sage counsel to his children. “I have
found the best way to give advice to your
children is to find out what they want – and
then advise them to do it.”

If only things in the Java ecosystem
were that simple.
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wo conversations over the past
few days started a train of
thought about where Java is
right now, as did the settlement

between Microsoft and Sun, the new
JCP revision, and the new 1.5 JDK. 

One conversation was with the
author of a messaging system, talking
about the use of his SDK to create a
simple grid or service-based system. In
short, what we talked about was a light-
weight replacement for UDDI, with the
conversation points being that it’s far
easier to manage on many levels,
among other things. 

Another conversation was with
someone who was looking into some
Java APIs that he’d previously
skimped on. His sense of
revelation was amus-
ing on some levels,
and gratifying on
others.

I think the Java
development com-
munity is holding its
breath, figuratively
speaking, waiting for
something to happen.
We’re on the cusp of something, and
I’m waiting to see if it’s heaven or hell.

It could be either one, after all.
Java’s been the target of many prod-
ucts and vendors who see its weak-
nesses – often the result of choices
made to create very particular
strengths – as something to repair at
the cost of its capabilities. Java’s abili-
ty to run anywhere consistently is a
strength, after all, unless you desire
spectacular performance in a specific
venue – but if that’s what you want,
and you don’t care about the other
platforms, then the strength becomes
a weakness.

Likewise, we’re seeing a lot of fairly
new APIs maturing, and people are
still figuring out how to use them. In
this, the JCP is doing a great job,
although I’m still waiting for informa-
tion on normative use to be propa-

gated. For example, I’m enjoying
investigating JMX – which isn’t really
a new API, having existed since 1998
and finalized in late 2002 – but I have
yet to see its critical mass or how
people are really using it in the field.
JMX isn’t unique in this: the list of
APIs with similar problems would
include Swing, EJB, JNDI, the class-
loader APIs, the SPI mechanism in
Java…a seemingly endless list of core
concepts that people are left to fum-
ble along with on their own power,
dependent on their willingness to
investigate.

I suppose it’s a testament to the
simplicity and power of Java that peo-

ple would prefer
warping its deploy-
ment rather than

abandoning the lan-
guage and concept
altogether. That
said, it gets tire-
some defending the

gates against people
and companies who

should know better. On
the other hand, I’m also left won-

dering about the stewardship of Java.
Open source advocates are screaming
that it should be open, but they’re
also the ones who most often abro-
gate the core strengths of Java; Sun
itself has managed to create the situa-
tion where stewardship and educa-
tion are in question.

I can’t say I know what’s next for
Java. I can tell you that every day,
despite being fairly jaded, I’m
impressed by the number of things
you can do well in this environment,
and that I find my knowledge is con-
stantly dwarfed by the possibilities. It’s
frustrating, really – because some day
I’d love to have a problem presented to
me where all I have to do is solve it, as
opposed to having to research how I’m
supposed to solve it, and finding a
maze of options.

What do you think?

FROM THE EDITOR

Joseph Ottinger is a consultant
with Fusion Alliance

(www.fusionalliance.com) 
and is a frequent contributor 

to open source projects in 
a number of capacities. 

Joe is also the acting 
chairman of the JDJ

Editorial Advisory Board.

josephottinger@sys-con.com

H
O

M
E

C
O

R
E

D
E

SK
TO

P
E

N
T

E
R

PR
IS

E

Just Around the Riverbend

T

Joe Ottinger
Editor-in-Chief 



The right Java, whatever the gig.

go.borland.com/ j6

Made in Borland® Copyright © 2004 Borland Software Corporation. All rights reserved. Java and all Java-based marks are trademarks 
or registered trademarks of Sun Microsystems, Inc. in the U.S. and other countries. All Borland brand and product names are trademarks or
registered trademarks of Borland Software Corporation in the United States and other countries. • 21715.1

B orland
¤

JBuilder.
¤

The #1 Java™ tool in the world for a reason. Pick the size that fits your needs. Automate
the routine stuff. Handcraft the unique. Have an active voice at every stage in the process. Move faster, and make
every project a hit. Whether your application is headed to the Web, enterprise, or mobile, just pick the feature set
you need. And start rockin’!

Customizable code editor • Refactoring • Local and remote debugging • Integrated unit testing • Two-way visual Struts designer • JSP™ tag library/
framework support • XML and Web Services • Mobile application development • Advanced build and configuration
management with Apache™ Ant • Visual EJB™ designer • Two-way deployment descriptor editor • Archive builder •
Integration with all major J2EE™ application servers



10 May 2004 www.SYS-CON.com/JDJ

t was April 2, when I first heard
the news that Sun and Microsoft
had reached a settlement on
their long-standing dispute over

Java. When I first saw the headline, I
honestly thought it was a leftover
April Fool’s joke, so I ignored it. It
was only when I saw the words
“Microsoft and Sun settle” in the
CNN news banner running across the
bottom of my TV screen that I came
to realize that this was not a joke! It
was only then that I started to think
about the implications of having
these two belligerents settle their dif-
ferences. The question that quickly
came to mind was: What does this
mean for Java?

The cynical side of me wants to
believe that Microsoft needed to set-
tle, after all they now have to appeal
huge fines and penalties that have
been levied against them by the
European Commission. Just as they
needed Apple in the past, they need

Sun now. A sign of healthy competi-
tion can only help Microsoft in its
own ongoing “anti-trust” battles. Even
though a real settlement with the
European Commission is still most
likely five years away (due to the
appeals process), the recent ruling
made by the EC would appear to
come close enough to Microsoft’s set-
tlement with Sun to have real mean-
ing. In fact, it’s been clear for many
months that the EC was going to rule
against Microsoft. The remedy
imposed by the courts includes an
order for Microsoft to freely provide
the information about Windows to
others.

The next question is, why would
Sun decide to settle? Unlike the gov-
ernment’s anti-trust case against
Microsoft, Sun had some very com-
pelling evidence. From that aspect it
seems reasonable that Sun should win
and they did. Though a settlement
may have denied Sun their day in
court, it also means that they got what
they needed from Microsoft – that
Microsoft will now bundle updated
versions of Java on all of their
Windows products. The lesson here is

that if you can come to an agreement
on your own, why have one imposed
upon you?

In the end, what I (as a developer)
want to know is what the settlement
means for Java. If you look deeper into
the settlement, you’ll find that Sun has
also agreed to license the Windows
desktop system communication proto-
col. Sun has been trying forever to
position Java on the desktop; does this
mean they will finally be able to get
there? Will the use of the Windows
communication protocols break Java’s
WORA guarantee? Not according to a
recent blog by James Gosling. In that
blog, James goes on to explain that

although they can use the technology,
it doesn’t mean that they will be
locked into Windows. So again, this
looks like a real win for Sun.

What we have is a mature market
that has a strong preference for
bundling and, since Microsoft owns
the platform, it gets the final word in
what goes into that bundle. Although
this solves the apparent problem of the
distribution of the Java runtime for
Sun, does it solve the real problem?
Those of us who are distributing Java
applications to the desktop know what
the answer is: not really. The reason
being that just as a Windows applica-
tion (like the Java VM) is dependent
upon having very specific services and
versions of the core DLLs available to
it, a Java application often requires a
very specific version of the Java run-
time. As a result, deployment teams are
still going to need to distribute the
appropriate runtime with their appli-
cation unless they are willing to spend

the time testing it against all possible
versions of Java.

There is no doubt that there were a
multitude of reasons for Sun and Micro-
soft to settle, many of which we will
never hear. It certainly would be inter-
esting to know what effect (if any) the
recent EC ruling had on bringing
Microsoft to the table. It would also be
interesting to see if this ruling helps
Microsoft with the EC ruling. That 
said, dispensing with the legal distrac-
tion can only be a good thing for it will
free up a lot of people’s time to focus on
Java. Now maybe Sun can show the
world how to turn lawyers into Java 
programmers.

Kirk Pepperdine is the 
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John Swainson, WebSphere

Q Let’s start at 35,000 feet: What’s been the main impact of IBM’s 
“On Demand” vision on the Information Technology scene to date?

Swainson: Let’s start by defining “on demand.” First, on demand reflects what our cus-
tomers are doing with their businesses – streamlining their business processes to make
them more flexible and adaptive to new markets and opportunities. They use information
technology as a tool to integrate these processes, so obviously IT is a critical enabler 
of on demand. In the case of IBM software, our focus has been on making sure cus-
tomers can use our products – WebSphere, DB2, Lotus, Tivoli, and Rational – to establish
what we call an on demand operating environment, which is a middleware infrastructure
that gives our customers a way to build, integrate, and manage their new and existing
applications.

Making it possible for people to do this required that we create a new, standards-based
computing model. This model is based on the technical principles of a service-oriented archi-
tecture. It is delivered in our products, ones like WebSphere Business Integration, that cus-
tomers can buy today. However, more and more, we are seeing customers starting to
approach this from the business process angle, using our business consultants to define the
business processes, and then tying the delivery of those processes to a set of technology
models that help them achieve their goals.

Many customers have begun to realize the business benefits of on demand. Charles
Schwab has implemented a WebSphere-based solution to allow their financial advisors to
deliver portfolio analyses to their clients in near real time. By taking advantage of grid com-
puting features in WebSphere, they have been able to make more efficient use of server
resources and reduce the elapsed time to run these transactions from 8 – 10 minutes to just
15 seconds.

Interview by Jeremy Geelan
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Q How favorably does it resonate with your customers, the fourfold typology of 21st 
century businesses as needing to be responsive, resilient, variable, and focused?

Are there any further attributes that have emerged as being equally important?
Swainson: On demand resonates very well with customers because it maps to what busi-
nesses today are trying to do – find ways to be more flexible and responsive in order to stay
competitive. It manifests itself in things like our WebSphere and Tivoli products, where systems
become self-monitoring and self-healing, cutting down on system outages and enabling employ-
ees to spend more time on higher-level tasks. We’re also seeing more interest in business
process integration projects geared to specific industries.

Q How large do SOAs loom in IBM’s vision for the future?

Swainson: IBM has been helping customers build service-oriented architectures for more
than 10 years, because SOA is a design pattern, not a product per se. We have thousands of
customers who have built these on WebSphere and MQ. Based on this experience, we have
worked with the industry to define a set of standards and have codified successful imple-
mentations into a set of templates and guidelines for our services teams to use.

We have worked with thousands of customers on Web services and SOA engagements, and we
lead the industry in every aspect of SOA, including products, standards, education, services, and
experience. Our work includes standards created by the big market share of products like WebSphere
MQ enterprise messaging, as well as more formal standards. IBM was a primary driver behind the
Web Services Interoperability Organization, and we work with other vendors to introduce specifica-
tions for transactions, reliability, management, and grid computing. JSR109 is a recent example.

Q And grid computing – where does that fit in?

Swainson: Grid computing is another technical underpinning of an on demand environ-
ment. We’ve been helping our customers develop grids for years, primarily for scientific
analysis. Now IBM is introducing technology that can be applied to commercial grid environ-
ments to make them easier and less expensive to implement. 

Q In terms of the competitive landscape, since Gartner reported that 37% of all 
deployed application servers were WebLogic vs. IBM (at 22%), things have

changed dramatically. What are the current statistics in terms of market share
between you and BEA?
Swainson: Last year Gartner reported that IBM’s share of the application server market rose to
37% in 2002 from 31% in 2001, making us the market leader. BEA dropped to second place, with
market share declining 5 points, to 29%. Our goal was to become the market leader, and we
think we’re extending our lead.

QWhen talking to your customers, what are the key integration drivers from 
their perspective, and how is IBM delivering on each of them?

Swainson: Integration is a must, but the integration priorities of customers are unique depend-
ing on the size of the business, the industry they compete in, the customer’s long-term goals, and
the customer’s technology capability. There are a couple of key themes that rise to the top.
Customers want to link different areas of their business with those of their clients and partners,
and they want to leverage as much of their existing infrastructure as possible.

We help them get there with IBM’s open, standards-based approach to integration, with
WebSphere. We enable customers to automate the flow of information and process transactions
to help them become more agile and responsive. We use horizontal end-to-end integration to
leverage existing investments to increase business flexibility and efficiency and drive ROI. IBM
can tailor integration solutions to best suit the needs and priorities of any customer, no matter
the industry. IBM offers 63 industry-tailored software solutions spanning 12 industries. And every
one of those 63 solutions is based on WebSphere.

Q How about the breakdown between large enterprises and SMBs – where does 
IBM see the most growth? What kind of things are you doing for the SMB space?

Swainson: The SMB marketplace represents a big opportunity for top line revenue growth
for IBM. According to AMI-Partners, the overall market opportunity for SMBs last year was
$300 billion, and it is the fastest-growing segment of the IT market – growing faster than the
IT market as a whole. SMB is also the fastest-growing market segment for IBM. We just
announced a strong start to this year with first quarter SMB growth at 15% year to year –
thanks in large part to a partner ecosystem that delivers more than half of IBM’s total SMB
revenue. Local and regional ISVs represent a cornerstone of IBM’s SMB strategy – more than
half of all mid-sized customer IT investments are based on the application decision.

Also, while SMBs may not have the size, global reach, and revenues of larger organiza-
tions, they still have the desire to have a successful, profitable, and growing business. IBM's
Express portfolio of middleware, hardware, services, and financing is a comprehensive suite
of offerings built from the ground up for SMB customers and priced with their needs in mind.

Q Jonathan Schwartz went on record in JDJ as saying “middleware is history.” 
Clearly that wasn’t meant literally, but he was saying that end-to-end “systems” will

supplant it as a focus. Is the IBM view that middleware, on the contrary, is just beginning?
Swainson: Saying that middleware is “history” is laughable. IBM has tens of thousands of cus-
tomers who need and use middleware for transactions, data management, development tools, systems
management, security, and collaboration in a heterogeneous systems environment. The WebSphere
platform experienced 12% revenue growth in 2003 over the previous year. The WebSphere platform
grew 24% in 1Q04, marking its twenty-second consecutive quarter of revenue growth.

Q Scott McNealy once said “We’re down to three – IBM, Microsoft, and Sun.” 
Does the recent Microsoft-Sun pact change anything as far as IBM is concerned?

Swainson: Sun is a distant fourth or fifth in middleware market share, depending on which
study you’re looking at. We haven’t heard much about what the deal really means for Sun,
Microsoft, and the future of Java, but we haven’t heard that Sun is backing away from Java
either. I expect that Microsoft will continue to try to convince people to move from Java to their
proprietary language environment, and I expect that Sun will continue to strongly support Java. 

Q Some of IBM’s moves in the Java space appear to be moving away from Sun – 
Eclipse tooling rather than NetBeans, SWT instead of Swing, and now a new virtu-

al machine. From one perspective it looks like IBM is trying to break away from having
any licensed Sun code in its product offerings. Is this the end game?
Swainson: IBM created Eclipse because there was no industry standard for building and
integrating application development tools. We see Eclipse as very supportive of Java, and it
has made a large contribution to Java’s success in the marketplace – and with more than 18
million downloads, it is by far the most widely adopted Java development environment.
Interestingly, it is also being broadly used in non-Java environments as well, with a great
deal of activity in the community now to build C and C++ tools based on Eclipse.

SWT was developed because many of our customers demanded user experiences that the
Java Swing code couldn’t provide. The whole notion behind Swing is to have a consistent UI
model across clients; SWT, on the other hand, allows people to build UIs that are deeply inte-
grated with the look and feel of the host platform. So you can build Windows applications
with that look and feel that fully integrate into the Windows desktop, and the same goes
with Linux and pervasive platforms. Having said that, Swing is part of the Java standard, and
IBM delivers more products using Swing technology than anyone else in the industry.

Q Scott McNealy told IBM to stop pushing him to open source Java until 
you do the same with DB2. If Java is not open sourced, how does this affect

IBM’s licenses with Sun in the future? How serious was the call to Sun to collabo-
rate with you on an open source implementation of Java?
Swainson: We have been stating for years that we’d like Sun to make Java a true open stan-
dard, and we remain optimistic. IBM’s long-standing support for open source is based on our con-
viction that openness creates new opportunities and spurs innovation. Open source also gives
customers choice and helps them meet their IT needs more quickly and effectively. An open
source Java platform would be good for the industry, good for customers, and good for Java.

QWhat major product announcements is IBM likely to make this summer, or 
should we be waiting for the fall for the next big additions?

Swainson: Later this year we’ll be announcing the next generation of WebSphere
Application Server, Version 6. It will be the foundation for IBM’s on demand operating environ-
ment and will advance IBM’s leadership in things like grid and autonomic computing, security,
systems management, application development, and SOAs. We’ll also begin rolling out soft-
ware that will closely integrate IBM’s market-leading WebSphere MQ messaging software with
high-level integration to form a single Enterprise Service Bus infrastructure.

All these products are part of IBM’s effort to help customers compete more effectively in the
marketplace. We will continue to help customers solve pain points, such as integrating far-flung
silos of information across the enterprise and with trading partners. And we will continue to deliv-
er on IBM’s on demand vision through industry leadership in open standards, ongoing investment
in research and software development, strategic acquisitions of companies like Rational and, more
recently, Trigo and Candle, and our unmatched portfolio of software, hardware, services and
financing. That’s how we are making on demand a reality for our customers.

JDJ EXCLUSIVE: IBM Software Group Q&A
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Janet Perna, DB2

Q How does DB2 rate at the moment in terms of the competitive landscape, 
versus Oracle for example?

Perna: For 2004 and into the future, our goal is to continue to be the best at providing
exceptional customer value. This means offering the best technology, the best solutions,
the best service and support, and incomparable time-to-value for our customers.

Our information management efforts are focused on helping customers manage their
growing requirements, enabling them to more easily integrate, manage, and gain value
from their business information. Companies today are not only challenged with finding
ways to integrate and manage hundreds of different database systems that are scat-
tered throughout their organizations, they are also struggling to manage information
based on a wide variety of formats, across different vendor platforms and in silos
throughout their enterprise. They want to be able to leverage the information within
these systems to improve their operational efficiency, customer relationships, and pro-
ductivity of their people.

IBM provides customers with the broadest capabilities to meet these requirements,
allowing them to streamline business processes, gain deeper insight into their business
information, and ultimately gain a competitive edge in the marketplace.

Q What impact does your division have on IBM's on demand strategy? How 
are you delivering on this?

Perna: IBM's on demand strategy is about enabling enterprises to respond with speed to
any customer demand, market opportunity, or external threat by integrating business
processes across the enterprise and with key partners, suppliers, and customers. Our
information management technology is at the heart of this effort, helping customers build
a flexible and responsive information infrastructure that enables them to respond dynami-
cally to changes in their environment, industry, or economy.

Most enterprises have silos of applications and information, which have evolved
over the years. Now they want to automate these systems across the enterprise and
horizontally integrate them so that they work in a “demand to deliver” environment.
Our unique offerings help customers automate the flow of information throughout the
enterprise and enable them to analyze it in real-time, placing business information at
the core of their business strategies. As a result, they can streamline business
processes, improve inventory flows, and boost customer service. And of course, they
can protect their existing IT investments. These are all key attributes of our on demand
strategy.

Q What are the key factors driving the information management marketplace?

Perna: Clearly, there is a dramatic shift occurring in the marketplace to help compa-
nies drive more value from their business information. Key factors driving this market
include the ongoing data deluge; emerging technologies such as pervasive computing
and RFID, which are generating even more amounts of data; and the increasing number
of people that need access this information. Additionally, there are also new require-
ments being placed on companies through compliance mandates. Information such as
documents, e-mails, and instant messages needs to now be retained, managed,
accessed, secured, and searched to bring business value, and help build a technology
foundation for compliance.

Q Why is enterprise content management so crucial for companies and what 
is IBM's strategy in the marketplace?

Perna: As the amount of information continues to grow, it's also being developed in
unstructured formats such as e-mail, video/audio, and business documents. In fact,
today, more than 85% of business information is being developed in unstructured for-
mats. Customers are looking for ways to harness this information, gain a consolidated
view of it, and link it to core business processes. Furthermore, new regulatory compli-
ance mandates like Sarbanes-Oxley and HIPAA are calling for increased scrutiny of
information stored in e-mail and other documents, making an integrated content man-
agement solution an essential part of a company’s IT infrastructure. 

Content management continues to be a major focus for IBM this year. In addition to
targeting small- to medium-sized businesses, addressing vertical markets and rolling out
industry-specific middleware solutions, we have also upped our investment in research
and development, increased our CM sales staff, and made three acquisitions for CM tech-
nologies in the past two years. No other vendor can provide the breadth of capabilities
that IBM delivers today.  

Q What are you doing to better support Java?

Perna: Since partnering with ISVs and application developers is strategic for DB2 and
IBM's middleware business, we have a rich tradition of supporting developers by providing
them with software and tools that are easy to use and easy to develop applications on. DB2
provides the broadest support for open standards, and this approach continues to give DB2
customers and developers maximum flexibility to develop database-driven applications in
any programming environment. For example, the next release of DB2 will enable program-
mers to use the popular Eclipse toolkit to more easily and cost-effectively develop applica-
tions that work with DB2. Likewise, the next release of DB2 will take advantage of new
.NET development tools well before SQL Server users can.

Q What are you doing to appeal to the developers that cater to the mid-market?

Perna: Last year we delivered our DB2 Express and Content Manager Express offerings
targeted at mid-sized customers. We have seen strong support from developers for our
express portfolio due to its ease of installation and platform flexibility. Specifically, DB2
Express eases application development by delivering numerous tools for automating and
simplifying database functions. DB2 Express offers developers maximum flexibility, sup-
porting XML, Web services, and Java, while simplifying development of .NET applications
through the delivery of new tools that integrate seamlessly into Visual Studio .NET.
Content Manager Express has helped us extend the reach of our CM offerings to the SMB
segment, offering smaller organizations and departments a tool for managing digital con-
tent such as documents and image files.

Q How great a role does IBM see for Linux in combination with DB2?

Perna: Linux has always been a strategic platform for our information management portfolio
and will continue to be as a growing number of our customers are standardizing on it to run
their enterprise applications. IBM was the first major IT company to embrace Linux, enabling
our middleware and hardware to run on it for early adopters. For example, DB2 provides the
broadest support for Linux in the industry, from handhelds to the mainframe to clusters of
mainframes. DB2 was the first database to support Linux, the first to support clustered Linux
servers and the first to support Linux for the mainframe.

Last year we introduced, DB2 ICE, an integrated DB2 cluster offering for Linux on our
xSeries eServer platform. DB2 ICES scales much higher and deploys faster than anything
else available in the marketplace. This year we are extending our database leadership on
Linux with specific enhancements to the next version of DB2, that will help database clus-
ters scale higher and perform faster. The new offering will also support the new Linux ker-
nel (Version 2.6) that better exploits DB2's 64-bit capabilities and takes better advantage of
servers that use multiple processors.

We also see strong demand for DB2 on Linux in the SMB space with DB2 Express.
Nearly 65 percent of solution developers who will use DB2 Express tell us they prefer the
Linux platform.

Q What sets you apart from the competition, such as Oracle? 

Perna: We are the only vendor focused on customers’ complete information management
requirements – content management, information integration, database management, and
business intelligence. One of the unique approaches that set us apart from the competition
is the ability to help customers integrate, access, and gain intelligence on data sources from
a variety of vendors. While our competitors promote a vendor lock-in, or rip and replace
approach, IBM will help companies extend their IT investments by enabling them to lever-
age their information assets wherever they are.  

An on demand business is an information-based business. IBM is providing the frame-
work for the evolution of the information infrastructure, which will be required to deliver
information on demand. No other software company is taking this approach to information
management.

Robert LeBlanc, Tivoli
Q IBM invested in Tivoli years ago for its systems management framework. 

Tivoli struggled in recent years – what changes took place to strengthen
the business, and to integrate with the rest of IBM's software offerings?
LeBlanc: Since the acquisition of Tivoli by IBM, there have been a number of events and
efforts that have helped shape the brand into what it is today.
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When I took over as GM in mid-2001, I spent the first 60 days visiting 45 customers.
We were right on target with our open standards and cross-platform approach, but had to
fine-tune the delivery, so we made changes based on what we learned from these meet-
ings. Essentially, we learned we were confusing customers with our offerings and we
weren’t taking full advantage of the technology in other brands. We also learned that our
customers were looking to reduce the cost of operating their IT systems while maintaining
growth. So, we focused on a few key areas and modified our strategy.

First, we grouped the business into a few key segments – core systems management
(performance, availability, configuration, operations), security, and storage – while simpli-
fying the product offering from more than 150 products to approximately 50.

Next, we began to leverage key IBM technology, starting with WebSphere, shift-
ing to a modular approach for product delivery.  Customers have unique needs. One
may need the complete portfolio, another might want to add an identity management
component to limit security risks, while a third could require storage software to
meet compliance regulations. By using WebSphere, and J2EE, as the underpinning
technology, customers had easier to implement, easier to deploy management solu-
tions designed to fit their specific business needs.

Following these steps, we recognized that the broader challenge facing customers was
the need to shift away from the costly, inefficient “reactive” method of systems manage-
ment, and move towards a “proactive,” predictive model. So we delivered technology
solutions built around business policies and needs. This means that corrective responses
to security threats or server crashes are now automated, freeing up resources (people,
technology) to focus on the more pressing problems of the business.

It’s important, as well, to note that our business has grown organically though
acquisition and by partnering with industry and market leaders. We have strength-
ened our portfolio through innovation – continuing to develop our existing product
portfolio and driving the IBM on demand initiative. Acquisitions have bolstered all of
our segments; security and storage through Access360 and TrelliSoft, respectively;
and the on demand management space with industry-leading technology from Think
Dynamics. Finally, partnerships with the likes of Cisco, Citrix, and Siebel help us
deliver industry-specific solutions to the broadest set of customers.

This focus on the customers, on meeting our customers’ unique needs, is having a pos-
itive effect on our business: in the first quarter of 2004 we grew 18%, our fourth consecu-
tive quarter of growth (on top of 12% growth for 2003).

Q Where would you position IBM with respect to CA, Veritas, EMC, and others?

LeBlanc: The way in which I perceive us versus the companies you mention is large-
ly based on our heritage and focus. IBM has a broader view of systems management
than any other vendor; we provide customers with storage, security, and network
management and we integrate with a larger portfolio of products and services that
make our offering more cohesive. It’s about flexibility and choice. Add to that our inte-
gration with the other brands – particularly DB2 and WebSphere – and we have a set
of solutions our competitors cannot touch.

Our competitors approach systems management in different ways. Some are focused
on specific areas, such as storage, which limits their scope and their ability to look at the
entire IT environment.  Some of our competitors are not software companies by trade and
therefore are in the process of quickly acquiring technologies and learning about the soft-
ware industry to catch up to the market.  Some are reconciling with their customer base
while trying to figure out what their role will be in an on demand world.

Our strategy is well based on a solid foundation that revolves around customers needs.
We approach systems management as a critical element of a larger ecosystem that we
need to keep healthy, lean, and efficient.

Q Tivoli Storage Management Software recently became part of IBM's 
TotalStorage offering. What drove the decision to join the sales teams? 

Will the Tivoli brand remain or be assimilated into the TotalStorage offering? 
LeBlanc: The decision to merge IBM Tivoli storage management software and IBM
TotalStorage sales teams was a decision driven by the needs of our customers. Storage
management software has become an intrinsic element of any storage strategy. Our
research indicated that customers prefer to buy complete integrated storage solutions. We
had all the pieces of the puzzle, so it made sense to integrate our sales efforts.

Furthermore, by re-branding the IBM Tivoli storage products under IBM TotalStorage
Open Software Family, IBM has been able to strengthen its storage software position by

bringing together two key elements of the on demand environment – automated storage
management and storage virtualization software.  We are now better able to deliver a
“TotalStorage” solution that includes end-to-end storage hardware and software while
continuing to deliver software that optimizes customers’ heterogeneous environments.

Q What is Tivoli's role in the on demand initiative, specifically around 
automation; why is automation important to customers? 

LeBlanc: Tivoli’s portfolio and technology encapsulates the essential elements of
automation – provisioning, orchestration, availability, security, and optimization – that are
critical elements of an on demand environment.

So why is it important?  Quite simply, our customers are dealing with increasingly com-
plex systems, limited budgets, and dynamic business environments to which they need to
respond quickly.  We are providing customers with the tools to better respond to market con-
ditions, competitor moves, and regulatory requirements. Their IT infrastructure needs to be
designed to proactively keep pace with these changing conditions and put recent and rele-
vant industry trends in the proper business context.

Automation is important because it will reduce the costs and manual efforts needed to
maintain and manage complex environments.

Q IBM has been touting identity management as a critical element of on 
demand. How are you making it easier for developers to integrate identity

management into the applications that make up an on demand environment?
LeBlanc: Before delving into how IBM has helped developers meld identity management
technologies into the on demand environment, I think it’s important to first define IBM’s view
of identity management, which goes beyond traditional user provisioning.  From our point of
view, access management and privacy management are critical to any comprehensive identi-
ty management solution.  IBM has made strides in each area to ensure developers are pro-
vided with high-integrity, flexible security management offerings that are also easy to imple-
ment and integrate into any environment, on demand or otherwise.

This is evident through IBM’s role in developing Web services security standards ini-
tiatives and our support for bodies such as WS-Security and OASIS. IBM is a leading
proponent of Web services and has assisted in the development of widely adopted
security standards like SAML. IBM has also developed the first ever privacy program-
ming language, the Enterprise Privacy Authorization Language (EPAL), designed to give
developers the ability to extend specific privacy rules across internal business systems
and automate compliance to those rules. In December, the specification was submitted
to the W3C for continued development and eventual standardization.

In general, IBM Tivoli offerings have long been touted for their interoperability. The
security management portfolio is no different – IBM Tivoli security products are Java-
based and support XML and different specifications including SAML.

Taking all this into consideration, developers using IBM Tivoli to bring identity manage-
ment technologies to the forefront of their IT systems are at a distinct advantage – IBM is
unique in that it combines industry leadership with comprehensive identity management
solutions to create a truly valuable environment for developers.

Ambuj Goyal, Lotus
Q Lotus remains to most people associated with groupware, its prime inven-

tion. What role does Lotus play now in the technology landscape? How
does it fit for example into IBM’s “On Demand” vision?
Goyal: Lotus plays a vital role within IBM's on demand initiative. By creating new work
environments designed to raise organizational productivity, improve communication, and
extend the reach of employees, IBM Lotus software helps organizations to become on
demand businesses. Lotus represents the people side of on demand, enabling the greatest
resource a company has – its employees – to adapt, act, and turn information into action.

The Lotus Workplace and Lotus Notes/Domino product families are how business-
es connect their people with their business processes; they are the collaboration com-
ponent of IBM’s on demand strategy. IBM WebSphere Portal is how businesses pro-
vide their people with single, integrated access to the information, applications, and
people they need, in the context of their role. Together, they can make organizations
become more focused, responsive, and better able to compete in today’s ever-chang-
ing marketplace.
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Lotus Workplace enables people to interact, communicate, and collaborate across
diverse computing systems in a single workplace environment. An organization realizes
the value of e-business on demand when its people and processes are integrated end-to-
end across the organization – and with key partners, suppliers, and customers.

Q How big a driver for Lotus is customer choice?

Goyal: Customer choice has always been important to IBM. It is why we have created a stan-
dards based model for delivering products and services across the on demand operating environ-
ment.  The flexibility a customer gets with IBM software allows them to decide their future IT
investments. We adapt to customers needs; we do not expect them to adapt to our technology.

To meet customer needs, Lotus is delivering flexible, portal-ready collaboration compo-
nents, built using Web services and the J2EE architecture that can be easily customized to
fit a specific industry or business. The modular, on demand design of Lotus Workplace
allows customers to pay for what they use, which leads to reduced total cost of ownership.

At the same time, Lotus Notes and Domino can be a big part of a Workplace solution.
IBM will continue to support Lotus Notes and Domino. With over 100 million users, it is
proven technology that provides value to customers around the world. Investments in IBM
Lotus Notes and Domino can be leveraged because they will continue to function seam-
lessly as an integral part of Lotus Workplace.

The Lotus Workplace collaboration platform is comprised of industry leading software
from across the IBM Software Group brand teams. Lotus Domino's rapid application
development capabilities will continue to be available, as well as new Workplace Builder
capabilities being released in May. We will also provide new capabilities to leverage
Domino applications in Lotus Workplace. New tools, for example, are being developed
that will help customers bring new and/or existing Domino applications into the dynamic
portal environment of Lotus Workplace.

Q How would you summarize the value proposition of Lotus Workplace?

Goyal: Lotus Workplace integrates people with business processes. We make more people
more productive in the context of their work by giving them access to the information,
processes, and other people they need in order to move a process forward. Lotus Workplace
improves organizational productivity by giving employees an integrated set of collaborative
tools that can be tailored to their specific role or work environment. Instead of dealing with
several separate collaborative applications, the Lotus Workplace strategy consolidates collab-
orative capabilities into a single, integrated work environment. As a result, people can quickly
collaborate to address customer demands and react to changing market dynamics and com-
petitive threats. Whether a user works from a remote location, in a team environment, or on
several projects at once, Lotus Workplace products provide an integrated platform that can
help enhance employee productivity and enable collaboration across an entire value chain.

Additionally, Lotus offers customers value through several Workplace business value
offerings, such as Lotus Workplace for Business Controls and Reporting, designed to help
companies manage processes, controls, and information that may be useful in compliance
with the internal-control reporting requirements of Section 404 of the Sarbanes-Oxley Act.

Q What’s the reaction of ISVs to the direction that you are moving?

Goyal: Our ISVs have identified Lotus Workplace as a significant new business opportunity.
Because of the open nature and easy integration of Lotus Workplace products, our partners
have more time to focus on true value add and do not have to worry about integration. Pre-
integration of collaborative capabilities on an open, unified infrastructure has made that
possible. As a result our partners are quickly deploying, tuning, and customizing workplace
solutions for their customers, accelerating their application reach and increasing revenue.

Our Lotus Notes and Domino partners are excited as well.  While many of them will
continue to develop applications with Lotus Domino, most realize the additional value
Lotus Workplace can provide. In the end, it is the customers that win. We are providing a
clear path for customers to stay where they are, or adopt the Lotus Workplace model.
Either way, their investments in Lotus Domino applications will be preserved.

Now, there are more opportunities than ever for ISVs with our recently announced
IBM Workplace Client Technology. With this technology, ISVs in particular will be able to
extend the value of existing Web- or Java-based applications, and develops new applica-
tions that will provide users with a rich user experience. This includes many rich client
functions, including disconnected use, and is still centrally managed just like the network
centric applications they are deploying today.

Currently, no other software vendor is offering this type of integrated collaborative
platform on which partners can build customized applications and business solutions –
applications and solutions that can be deployed on a variety of clients, including rich
clients, Web browsers, portals, and mobile devices. At Lotusphere this year, more than 50
business partners announced news, capitalizing on the new Lotus Workplace platform and
demonstrating their commitment to working with IBM Lotus software.

Q What’s happening with Lotus Freelance Graphics?  

Goyal: Lotus Freelance Graphics continues to be offered as a capability in Lotus
SmartSuite.  SmartSuite Release 9.8 is the latest edition of the award-winning office
suite including Lotus 1-2-3, Lotus Word Pro, Lotus Freelance Graphics, Lotus Approach,
Lotus Organizer, Lotus FastSite, and Lotus SmartCenter.

Mike Devlin, Rational

Q It's now nearly 18 months since IBM's announcement to acquire 
Rational. What's been the main impact of the acquisition, so far as you are

aware, on the world of software tools development?
Devlin: There are a number of areas in which our customers have and will continue to see
dramatic improvements in the software development solutions that IBM provides.  Many of
these improvements have resulted from the deep integrations between solutions within the
IBM software group.

Steve Mills was appointed Senior Vice President
and Group Executive, IBM Software, in July 2000.
In this capacity, he is responsible for shaping IBM's
overall software strategy and directing IBM's $14
billion software business.

IBM's industry-leading middleware products
power the e-business infrastructures of virtually
every mid- to large-size company in the world, and
IBM holds the number one or two position in mar-
ketshare in all major software markets in which it
competes according to industry analysts.

Today, Mr. Mills is leading the next phase of
IBM's software strategy, through which IBM is
delivering industry-specific middleware solutions to
customers in 12 key industries. This includes the
development and marketing of new industry-specif-
ic offerings as well as aligning IBM's software sales-
force (the world's largest direct sales and support
team, with more than 13,000 people) along techni-
cal and industry lines. In addition, Mr. Mills is lead-
ing a series of programs for Independent Software
Vendors (ISVs) to help them deliver industry-vertical
applications running on IBM's middleware.

Mr. Mills has played a leading role in the
growth of IBM Software Group since its inception in 1995. He was General Manager of IBM Software Group
Strategy and Solutions, responsible for IBM's strategy for middleware and software solutions for e-business, as
well as managing business units for Business Intelligence Solutions, Pervasive Computing, e-Commerce
Solutions, and Solution Technologies

He joined IBM in 1974 as a sales trainee in New York City and was a marketing representative until 1980. In
1981, he joined the business planning staff of the Data Processing Division and became manager of that function
a year later. In 1984, he was named Administrative Assistant to the IBM Vice President and Assistant Group
Executive of Plans and Controls in the Information Systems Group.

He became Director of Planning in the Information Systems and Communications Group in 1985. In 1986, he was
one of the executives responsible for starting IBM's Publishing Systems Business Unit. He became Director of
Financial Planning at Corporate Headquarters in 1988.

He joined the Programming Systems line of business in 1989 as Programming Systems Director of Operations.
He was named Assistant General Manager, Finance and Planning, for that organization in December 1990, and in
December 1992 became General Manager of the division's Santa Teresa Laboratory. In 1993 he became General
Manager of IBM's Software Solutions Division.

Steven A. Mills
Senior Vice President & Group Executive
Software Group 
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An example of this is the IBM Software Development Platform, a proven approach for
business and technology leaders who recognize software development as a key to busi-
ness transformation.

The IBM Software Development Platform is a comprehensive set of products and proven
best practices for teams who build, extend, modernize, integrate, and deploy software. It is a
cross-IBM Software Group solution that includes 18 core products and dozens of complementa-
ry and technology-specific extensions, enabling clients to choose the optimal solution for their
team and technology environment.

The IBM Software Development Platform enables customers to embrace software
development as a strategic business process like enterprise resource planning, customer
relationship management, and human resource management. This allows customers to
automate and integrate their processes across their organization, enabling companies to
be more focused, responsive, and resilient, which can yield both top-line benefits and bot-
tom-line results.

Q What's the current status of Rational's approach to software development, 
Rational Unified Process?

Devlin: RUP continues to lead the market as the de facto industry standard for iterative
software development.  In the past two years, RUP has evolved into a comprehensive but
flexible process platform that allows for customization for specific customer project needs.

With the acquisitions of both Rational Software Corp. and PwC Consulting, IBM is in
the fortunate position of owning two of the leading commercial software methodolo-
gies: IBM Rational Unified Process and IBM SUMMIT Ascendant. Each of the commer-
cial methods brings significant and established customer bases. IBM also owns the IBM
Global Services Method, which is used by IBM practitioners on engagements and on
IBM accounts. These methodologies and offerings are quite complementary, and IBM
expects customers will benefit greatly from the combined strength of IBM's full suite of
methodologies.

In the short term, IBM plans to continue to support both the RUP and SUMMIT
Ascendant offerings, and customers will be able to choose one or more of these method-
ologies, depending on their project needs and environment. For the long term, IBM plans
to examine the best way to leverage the combined strengths of the IBM methods and
tools – IBM Global Services Method, IBM Rational Unified Process, and IBM SUMMIT
Ascendant – to lead the methodware market.

Q IBM tooling has tended to focus around its core runtimes.  Rational, howev-
er, is tooled for non-IBM runtimes including .NET, Oracle, etc.  What is the

future of tooling in this space?
Devlin: Our customers live in a heterogeneous world. Rational will continue to support
non-IBM runtimes, and wherever possible seek to advance standards that allow for maxi-
mum interoperability. IBM’s work with Microsoft on Web Services, BEA on Simplified Data
Objects, and the OMG with UML 2.0 are examples of this effort.

Rational will continue to develop new products that are designed to work in .NET,
J2EE, and other runtime environments. One reason that we have kept the Rational brand
identity is to allow for some separation between our WebSphere runtime environment and
tools specifically designed for it, and more general software development tools, which are
appropriate for heterogeneous development.

Q With so much functionality in Eclipse, which is open source, what's the 
business model that allows IBM to continue make money from its tools?

Does “professional open source” resonate with IBM as a useful concept to
describe what the new model is?
Devlin: Organizations will have a choice to make as they move into the next generation
of software and systems development. That choice is to place their development informa-
tion into a closed proprietary information model, or to use an open set of frameworks that
they have complete access to, that are completely transparent in their implementation.
Eclipse is about openness and competing based on value, not on lock-in.

For the last 40 years, the basic building blocks of software development tools, shells,
debuggers, loggers, editing windows, meta-models, etc., have been continually reinvent-
ed. So much time has been spent on the basics that the real value to customers can get
lost in the shuffle. Eclipse levels the playing field for the basic pieces that make up the
development environment. It provides open components for everyone to use as the core of
their solutions.

As adoption of those building blocks grows, more attention can be provided to focus-
ing on value at the next level up. There are more than enough customer needs to build a
software development business model. The next successful wave of solutions will be
those that can take the basic components that are part of the Eclipse framework and put

them together in ways that allow teams to go faster, to get closer to their business users,
and closer to those that deploy and maintain their solutions.

Q How different is it for you personally, being one of IBM's software GMs 
instead of Rational's CEO? How do the day-to-day challenges differ from those

you faced before?
Devlin: The past 14 months have been a very exciting time for me personally. Being part of
IBM has provided Rational with access to a vast amount of engineering resources and
research.  This has enabled us to more tightly integrate our software development solutions
with those from the other brands of the IBM Software Group. It has also empowered us to
continue our long track record of innovation and thought leadership in the software develop-
ment industry.  The acquisition by IBM has truly enabled us to be more successful in achiev-
ing our goal of ensuring the success of our customers.

Q Is it the intention that the Software Development Platform you announced 
last month will be interoperable with all five brands? Is that what will unite

you all more than ever, moving forward?
Devlin: Yes, the IBM Software Development Platform is about treating software devel-
opment as a strategic business process because it automates and integrates other strate-
gic business processes. It allows our customers to capture knowledge that is unique to
their company and use it to sustain competitive advantage.

Over and over, IBM has seen customers use software development as a differentiator, and
as a strategic advantage against the competition. By integrating content, processes, and tools
from all of the IBM brands, and the services group, Rational is provided access to an incredible
wealth of experience, capability, and tooling. IBM brings all of these to bear in the IBM
Software Development Platform.

Q If every aspect of what developers want is now covered, from modeling 
through testing, what will be the future product cycle? How will the plat-

form go on being improved still further?
Devlin: The focus is on deeper integration; seamless, bidirectional flow of information;
and extending the cycle into the business domain and the operations domain. Rational is
focused on knocking down walls between the traditional groups in IT.

For example, how long does it take to fix a bug that is discovered in production? A
week? A month? Perhaps longer? By focusing on automating the processes behind the
point tools, customers can start to solve the real problems that have prevented them
from becoming more responsive and flexible – problems of process, communication, and
information accuracy. With IBM, we have the ability to approach this problem from all
angles, and by moving our tools onto Eclipse, we now have a common, open framework
at the point where these efforts meet.

Q What will be the impact of UML 2.0 when the specifications are finally 
complete?

Devlin: UML 2.0 will provide an industry-standard modeling language that is specifical-
ly designed to support model-driven development. When UML was first proposed in the
mid-90s, the primary focus was to raise the level of abstraction so that both problems
and solutions could be expressed using concepts that were much closer to the problem
domain than the technology domain.

UML 2.0 has gone even further in this regard with enhanced capabilities to model
complex system architectures, Web services, and business processes. However, with its
more precise semantics, UML 2.0 also adds a much greater potential for increased lev-
els of automation; things such as executable models, extensive automatic code genera-
tion, and formal verification and validation. After all, automation has traditionally been
the most effective technological means, by far, for dramatically improving productivity
and reliability.

Q What is IBM's take on the dichotomy between high-end enterprise develop-
ers and what one might call the “business developer” – what does IBM offer

those who are not members of the technology elite and for whom model-driven
development isn’t a must-have, but who can create GUIs, write HTML and
JavaScript, build workflows, execute services, make maintenance changes, etc.?
Devlin: It’s IBM’s view that there is a spectrum of developers, and that no one approach
can meet the needs of every developer. We provide solutions for code centric, visual,
model-driven, technical, and corporate developers. These tools are migrating to a common
meta-model that will allow them to interoperate and seamlessly share information. This
will allow developers on the same team to use a mix of development skills and styles yet
all work in the same project context with the same lifecycle tools.
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he Wireless Messaging API
(WMA) reference implementa-
tion supports short message
service (SMS) text and binary

messages, but leaves the implementa-
tion of the hot area of multimedia mes-
saging untouched. This article will
demonstrate how to build a
Multimedia Messaging Service (MMS)
client using J2ME so you can get start-
ed writing new applications using this
technology. By doing your own J2ME
client implementation, you can bypass
carrier lock-in of the content server or
Multimedia Messaging Service Center
(MMSC), as well as build your own
server-side MMS applications, which
you couldn’t do before outside of the
carrier network.

Software Requirements
A number of software requirements

are needed to test the MMS client appli-
cation. To run the basic emulation envi-
ronment, make sure you have Sun’s
Wireless Toolkit 2.1 and JDK 1.4.2 or
higher, both downloadable at http://
java.sun.com. Download and compile
the latest source code for the MMS
Client and tools, available at http://
sourceforge.net/projects/jvending.
Next, set up either a Web or application
server to act as the content server for
the multimedia messages. Finally, you’ll
need to download the Nokia Mobile
Internet Toolkit 4.0 from www.forum.
nokia.com.

MMS Notification and Retrieval
The push registry maintains a list of

inbound connections to mobile
devices. It’s one of the most exciting
and least used features of the MIDP 2.0
spec. Under MIDP 1.0, a network-based
application needed to constantly estab-
lish a connection and poll an applica-
tion server for events. This ate up air-
time and cost the user money, making
network-based J2ME applications
infeasible in many cases. 

You can register inbound connec-
tions in the push registry by adding the
connection information to the JAD file
or by explicitly invoking the
registerConnection static method on
the PushRegistry class. In the J2SE
world, registration is equivalent to
opening a ServerSocket connection and
waiting for a connection. The snippet
below shows how we can register the
connections in the JAD.

MIDlet-Push-1: serversocket://:1236,

org.jvending.messaging.mmclient.MmsMidlet, *

MIDlet-Push-2: datagram://:1235, org.jvend-

ing.messaging.mmclient.MmsMidlet, *

MIDlet-Push-3: sms://:1234,

org.jvending.messaging.mmclient.MmsMidlet, *

Why would you need to register so
many push connections? There are a
number of different ways to push the
message notification, depending on the
carrier network. You may need to set up
push interfaces to cover push-over TCP
(serversocket), WDP/UDP (datagram),
and SMS. For instance, if we have an
active GPRS or CSD connection, the
server application may decide to send
the MMS notification on the datagram
connection, without failing over to the
SMS connection. This means our MMS
message is effectively lost.

Let’s show how notification works in
a carrier environment. Prior to the
recipient MMS user agent retrieving an
MMS message, the network must notify

the user agent that the message is
awaiting retrieval. There are a number
of different ways for this notification to
take place. The most common are SMS
or WDP/UDP. If the user does not have
a data session established, the notifica-
tion will come over an SMS bearer. If a
session has been established, the server
just needs to push the request to the
device over WDP/UDP (WAP 1.2+) or
TCP (WAP 2.0).

Figure 1 shows a typical configura-
tion within a carrier network for con-
nectionless (asynchronous) notification
through SMS. In step 1, the MMSC con-
tacts the Push Proxy Gateway (PPG),
which handles the pushing of messages
to the mobile device. Next, the PPG
contacts the Short Message Service
Center (SMSC). In steps 3 and 4, the
SMS is delivered over the GPRS network
to the mobile device. If the MIDlet is
not active, the application management
software (AMS) detects that an SMS is
destined, say, for port 1234. The AMS
starts an instance of MmsMidlet, which
extracts the MMS notification message
from the body of the SMS message to
find the MMS content location. In step
5, our application on the mobile device
initiates an HTTP/GET connection to
the content server. 

Keep in mind that in most networks
the connection is over the Wireless
Session Protocol (WSP), which has an
encoding that the content server does
not understand. For steps 6 and 7, the

Building a J2ME Multimedia
Messaging Service Client
Host your own MMS content server and more
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network routes the HTTP request to the
WAP gateway. The WAP gateway trans-
lates the WSP binary encoded HTTP
headers into normal HTTP headers and
forwards the request (step 8) onto the
content server. The content server now
delivers the WSP encapsulated MMS
message over HTTP back to the mobile
device. The MmsMidlet receives the
MMS message, decodes it, and displays
the graphical content to the user.

Testing Message Notification and
Retrieval over an SMS Bearer

Let’s test out retrieving an MMS mes-
sage. First we need to set up a content
server, which is merely an application or
Web server that stores the MMS content.
You can find sample MMS files in the
Nokia Mobile Toolkit. Place marketup-
date.nosmil.mms on the application
server at, say, http://localhost:8080/
ROOT/marketupdate.nos mil.mms.

Now we need to generate an MMS
message notification package. Do this
by instantiating the org.jvending.tools
.mms.MNotificationGenerator class,
with parameters filename and content
URL location (http://localhost:8080/
ROOT/marketupdate.nosmil.mms),
which points to the location of the MMS
message on the content server. You now
have an MMS notification message
stored on your local file system.

Next, open the WMA console within
the Wireless Toolkit utilities tool. Make
sure you’re using version 2.1, since ver-
sion 2.0 has a problem binary encoding
characters within the 128–159 range.
Click the “Send SMS” button followed
by the Binary SMS tab. Import the con-
tents of the MMS message that you gen-
erated with the MNotificationGenerator
and type in port number 1234 within
the text field. 

Open up the emulator and click the
MmsMidlet. You’ll get a message asking if
it’s okay to receive text (or SMS) messages.
Click OK. Go back to the WMA console
and click “Send”. This sends the binary
SMS that contains the MMS notification
to the recipient MMS user agent. Look at
the package structure in Figure 2; the SMS
body contains the MMS headers.

The MMS client application decodes
this message and determines that it is
an MMS notification message. The
client reads the content URL location,
opens an HTTP connection to the con-
tent server, pulls down the MMS mes-
sage containing the mymessage.mms
(see Figure 3), and displays the content
on the mobile device. I’ll explain exactly
how to do this in the next sections.

Decoding the Multimedia Message
The MultimediaParser instance has

a parse method that takes a Peek-
InputStream instance and a multime-
dia message object as parameters. A
multimedia message object consists
of two primary parts: the MMS head-
ers and the MIME body (see Figure 3).
The MultimediaParser instance dele-
gates construction of the multimedia
message object to two other objects,
the HeaderFieldParser and the Mime-
Parser.

The HeaderFieldParser’s primary
responsibility is to hand off the Peek-
InputStream object to an instance of
WspTokenizer, which tokenizes the
input stream into header fields accord-
ing to the WSP spec. WSP encoding is a
compact binary form that reduces the
size of the headers.

The way this works is that if the first
octet (or byte) is in the range of 32–127,
the header is a text string, which ends
with a 0 or null octet. If the first octet is
in the range of 128–255, the header is
binary encoded. For instance, if the
value is 151, this maps to a TO field,
which is subsequently followed by an
encoded string. The less common val-
ues that begin in the range 0–31 are of
variable length and center largely
around date values. 

This type of encoding makes tokeniz-
ing of the multimedia messaging surpris-
ingly simple. You can decompose MMS
into one of the following tokens: Text-
String, Quoted-String, Extension-media,
Short-integer, Multi-octet-integer, and
Unitvar-Integer. The last two are integers
of variable length, not something we
have to deal with very often within 
the Java world. Essentially, they are just
128 base numbers and can be handled
accordingly. See the source code to see

how to encode/decode multi-octets.
(The source code can be downloaded
from www.sys-con.com/java/sourcec.
cfm.)

With the exception of octets in the
range of 0–31, the WspTokenizer object
can determine the exact token and how
to read the header based on the first
octet. If the value is less than 32, howev-
er, the tokenizer peeks ahead one octet
to determine the path that it needs to
tokenize the header (see Listing 1).

After tokenization, the HeaderField-
Parser object passes those tokens to an
instance of the HeaderFieldAssembler,
which takes the tokens and assembles
them into easily readable Field objects
to store within the target Multimedia-
Message object. 

Now that the HeaderFieldParser
object has finished decoding the MMS
headers, the MultimediaParser passes
control to an instance of MimeParser,
provided that the message contains a
Content-Type field. The MimeParser
object now assembles the MultipartEntry
objects for the various MIME types and
places them within the instance of
MultimediaMessage. Our target Multi-
mediaMessage object is now complete
and ready to pass to the Message-
Connection object, covered in the next
section.

Extending the Wireless Message API
The wireless message API consists of

five interfaces:
1. BinaryMessage
2. Message
3. MessageConnection
4. MessageListener
5. TextMessage

The BinaryMessage and TextMessage
classes extend the Message interface.
For this article, we add an additional
class, MultimediaMessage, which also
extends the message interface. 

The javax.wireless.messaging.
MessageConnection class has its own
implementation on the mobile devices.
Modifying this implementation to return
MultimediaMessage objects would
require recompiling core MIDP 2.0
classes. Thus, the MMS client has its
own implementation called org.jvending
.messaging.MessageConnection, which
functions in the same way with the
same API. Look at the receive method of
org.jvending.messaging.Message-
Connection. This implementation
accepts two kinds of connections: HTTP
and SMS, both of which return a
Message object of type Multimedia-
Message. 
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Figure 3 MMS retrieve confirmation
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Listing 1
int i = dis.readUnsignedByte();

if(i >= 0 && i <= 31) {

tokenObject = new Integer(i);

tokenType = Token.SHORT_LENGTH;

tokenStateQueue = 

dataTokenizer.getTokenStateQueue(tokenState,

dis.peekByte(1));

} else if(i == 31) {

tokenObject = readUintvarInteger(dis);

tokenType = Token.UINTVAR_INTEGER;

} else if(i == 34) {

tokenObject = readString(dis);

tokenType = Token.QUOTED_STRING;

} else if(i == 127) {

tokenObject = readString(dis);

tokenType = Token.TEXT_STRING;

} else if(i >= 32 && i <= 127) {

tokenObject = readExtendedMedia(dis, i);

tokenType = Token.EXTENSION_MEDIA;

} else if(i >= 128 && i <= 255)

tokenObject = new Integer((i & 0x7f));

tokenType = Token.SHORT_INTEGER;

tokenState = i;

} …

Token t = new Token(tokenType, (Object) tokenObject);

Listing 2
if(urlConnection.startsWith("http:")) {

httpConnection = (HttpConnection)

Connector.open(urlConnection);

is = httpConnection.openInputStream();            

} else if(urlConnection.startsWith("sms:")) {

BinaryMessage bm = null;

conn = (javax.wireless.messaging.MessageConnection)

Connector.open("sms://:1234");

bm = (BinaryMessage) conn.receive();

byte[] data = bm.getPayloadData();

is = (InputStream) new ByteArrayInputStream(data);         

} else {

throw new IOException("Unrecognized Message Type");

}

PeekInputStream pis = new PeekInputStream(is);        

MultimediaMessage mm = new MultimediaMessage();

MultimediaParser mp = new MultimediaParser();

mp.parse(pis, mm);

Listing 3
MessageConnection conn=(MessageConnection)

Connector.open("sms://:1234");

mediaMessage = (MultimediaMessage) conn.receive();

String header = mediaMessage.getHeader("X_MMS_MESSAGE_TYPE")

int messageType= MessageType.lookupMessageType(header);

String contentUrl =

mediaMessage.getHeader("X_MMS_CONTENT_LOCATION");

if(messageType == MessageType.M_NOTIFICATION) {

conn = (MessageConnection) Connector.open(contentUrl);

mediaMessage = (MultimediaMessage) conn.receive();

}

MultimediaViewer viewer = new MultimediaViewer(this,

mediaMessage);

viewer.displayView();      

If the URL connection is HTTP based,
invoking the receive method on the
MessageConnection instance results in
the mobile device initiating an HTTP
connection to the content server and
pulling down an MMS message. The
MessageConnection object casts the
connection as an HttpConnection and
invokes the openInputStream method
to obtain an InputStream object. This
does not involve the WMA messaging
functionality

If the connection is SMS, we leverage
the WMA by casting the connection as
javax.wireless.messaging.MessageCon-
nection and receiving a BinaryMessage.
We now need to get it into an
InputStream object since this type is
required to pass into the instance of
MultimediaParser. This requires invok-
ing the getPayloadData() method on the
BinaryMessage and feeding this in as a
parameter to an instance of ByteArray-
InputStream.

Finally, the MessageConnection
object creates an instance of Peek-
InputStream and then invokes the
parse method on the Multimedia-
Parser object. The target Multimedia-
Message object is now filled with all
the MMS headers and MIME entries.
Note that the MessageConnection is
not concerned with the type of MMS
message or how to handle notifica-
tion and retrieval flow. The Mms-
Midlet client handles this logic (see
Listing 2).

The MMS Client
The org.jvending.messaging.

mmsclient package contains two class-
es: the MmsMidlet, which contains the
logic for instantiating Message-
Connection classes; and the Multi-
mediaViewer class, which handles the
display of the headers and media types.
The first thing the MmsMidlet does is
open an SMS connection and then wait
to receive a MultimediaMessage on port
1234 (of course, in the actual source
code this is threaded).

When the MMS notification comes
over the SMS bearer, the MmsMidlet
strips out the body and confirms that
it is an M_NOTIFICATION message
type. The MmsMidlet object takes the
content URL location from the MMS
notification and uses it as a parameter
when invoking the open method on
the Connector class. As discussed in
the previous section, invoking the
receive method on the Message-
Connection returns a Multimedia-
Message object containing the MIME
entries. Next the MmsMidlet passes
the MultimediaObject to an instance
of MultimediaViewer that will, in turn,
display the media content on the
user’s device (see Listing 3).

Conclusion
In the wireless data area, innovation

and development are often difficult
because carriers tightly couple device
applications and server-side services.

When you use J2ME and J2EE together
to build client and server applications,
it enables you to bypass many of these
constraints. All it takes is access to
basic SMS and HTTP protocols.

This article illustrates this flexibility
by showing how building a J2ME MMS
client allows developers to host their
own MMS content server. This article
also covers the basics of MMS
retrieval and notification. The source
code contains an MMS encoder that
allows the user to send MMS mes-
sages. When combined with the
Mobile Media API (JSR 135), this pro-
vides the ability to create a lot of
interesting applications. You can find
the latest updates and complete
source code at http://sourceforge
.net/projects/jvending.
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ardly anyone ever thinks about application 

management frameworks until the application is 

running in a production environment and the 

application needs managing. The use of Java and J2EE has

allowed business code to be written at lightning fast speed and

application management is normally considered only as an 

afterthought.Without the convenience of an application server 

to start/stop and change various settings, these applications

become monsters to administer and manage. Although JMX is 

a technology that is most often thought of for J2EE integration,

JMX can also be used to quickly provide a management console

for any well-designed standalone Java application with only

minor refactoring efforts.

Sample Situation
A widget manufacturing company has a custom-built

application that controls the rate of widget production. Every
10 seconds a new widget is produced. Most of the time the
manufacturing line gets ahead of schedule and the workers sit
idly by. Sometimes the line gets behind schedule at which
point any onlooker would be reminded of Lucy and Ethel at
the candy factory. When workers want to go to lunch, the
application that controls everything must be killed. When
lunch is over, the application must be manually restarted, a
very lengthy process. Overall the production of widgets has
become very inefficient. 

Seeing these inefficiencies the business managers decide
that they would like a way to change the rate at which widgets
are produced. When the line is ahead of schedule, they’d like
to fill capacity. When the line is slow and widgets are backing
up, they would like to slow things down. Instead of killing the
application, a system manager would be able to pause the
application until everyone gets back from lunch. All of these
functions should be administered from a nice management
console that won’t require too much training. 

Charged with updating the system, the IT shop under-
stands that an easy-to-adapt nonintrusive application man-
agement framework is needed to make their custom, stand-
alone Java application manageable. The team decides that the
JMX framework would be a perfect fit.

What Is JMX?
The specification for Java Management Extensions (JMX)

addresses the need for a common framework for managing
applications. It provides Java developers a much-needed man-
agement architecture, a set of APIs, and several management
services that can easily be added to enhance any Java applica-
tion. Currently JMX is used heavily in the J2EE application
server world. As more and more software products become
J2EE enabled, JMX is becoming the de facto standard frame-
work for Java-based application management. It’s not only
J2EE services that can take advantage of JMX but also stand-
alone Java applications that can also benefit. Developing these
features may take place either during the initial build of the
application, or, as the example presents, as an afterthought.

First let’s get an understanding of the JMX architecture. The
JMX architecture is three tier and easily integrated into any
existing Java application. Figure 1 is adapted from the Sun
Specification of JMX. It shows the three tiers and their compo-
nents. It also shows where your preexisting application resides
with respect to the rest of the management framework.
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Figure 1 Architectural overview of the JMX framework (adapted from the Sun JMX specification)

JMX Management
Application (WAS)

Web Browser

JMS Application
Distributed 

Services

RMI HTTP JMS OTHERAdapters/
Connectors

Agent Layer

Instrumentation
 Layer

MBean Server Agent MBeans,
Provided by

JMX Provider

xxxMBean

MBean Proxy
to Existing Code

MBean.
Your Java Code



27May 2004www.SYS-CON.com/JDJ

The Instrumentation Layer
In the Instrumentation Layer, the Java developer exposes

critical interfaces, objects, and components to the management
interface by creating managed beans. JMX uses reflection to
understand that an object is manageable, as such a managed
bean (or MBean) is a class or interface whose name ends in the
text “MBean”, or a class that has in its hierarchy a class name
ending in MBean (see www.sys-con.com/java/sourcec.cfm for
more details). For example, a class Service would be considered
an MBean if it was either renamed ServiceMBean or imple-
mented an interface ServiceMBean. 

The standard MBean allows each object’s members to be
exposed based on a certain set of rules. 
• All attributes that have get methods are exposed for viewing

in the management console.
• All attributes that have set methods are exposed for altering

in the management console.
• All other public methods defined in the MBean are exposed

as operations.

By creating and registering MBeans the instrumentation
layer defines a core set of managed resources to the agent
layer.

The Agent Layer 
The JMX agent layer provides the magic of using the 

JMX framework. At the heart of the agent layer resides 
the MBeanServer. The MBeanServer acts as a repository
and registry for all of a JVM’s MBeans. The MBeanServer
also provides many of JMX’s services including event 
monitoring and timer services. The JMX agent provides 
the means to hook custom Java code into the JMX frame-
work using the MBeanServer’s register() method. The 
agent layer can be viewed as a black box to the Java 
developer since your JMX provider already implements 
the MBeanServer for you.  JMX providers include JBoss,
WebSphere, and, for this example, the Sun Reference
Implementation of JMX. The agent layer uses a set of
adapters and connectors that may be custom written 
or provided by your JMX implementation. These adap-
ters and connectors act as a bridge between the agent 
layer and the distributed services layer.

The Distributed Services Layer 
The last layer, Distributed Services Layer, provides the

interfaces and components that remote tools use to inter-
face with agents. Using the hooks provided by this layer,
your JMX instrumented application can be accessed
through HTTP, RMI, JMS, SNMP, or any other distributed
protocol that makes sense to your application. Each JMX
provider may supply adapters that make using these hooks
even easier. In our example, the Sun Reference Imple-
mentation provides a simple, yet elegant, HTTP adapter 
that displays agent information through a set of HTML
screens. (The source code can be downloaded from
www.sys-con.com/java/sourcec.cfm.)

What to Do?
Now that we know what JMX is and how it can help us, let’s

walk through the steps involved in making your existing stand-
alone Java application manageable through a simple HTTP
service. 

Step 1: Figure out what needs to be managed. 
What does management mean to your application?

Figuring out what needs to be done will lay a solid
groundwork for understanding the best approach to 
exposing application functionality. This process will deter-

mine what components reside in your instrumentation
layer. Our example involves a server that runs when a 
message arrives in the system and waits with a time inter-
val for another message to come. We want to add the 
ability to manage the wait time. We would also like to 
be able to pause and resume this process as well as start
and stop the thread from an object perspective. In our
example we have a preexisting class named Service. 
Service has the main method for our application. It spawns
a thread that checks the status of the object (started,
stopped, etc.). In a loop, the server thread then calls the
process() method.

Step 2: Find the application code that will help expose 
management functions.

Many of the management requirements will be able to 
be satisfied by simply exposing existing code. New code
would be used to expose logic that wasn’t exposed before.
In our example we would like the Service class to be
exposed to a management console. Since the existing
Service class has all the methods of interest already imple-
mented, we don’t have to implement new application code
(see Figure 2).

Figure 2 Preexisting 
Service class

Figure 3 MBean instrumentation of the Service class

The specification for JMX addresses the need for a common 
framework for managing applications”“
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Step 3: Write proxy MBeans that expose these functions.
Once you know which methods you want to expose to

the management console, develop MBean interfaces and
make your classes implement them. MBeans are simple to
write since they shouldn’t contain any of the logic that you
want to expose. For our example we create a new interface:
ServiceMBean. ServiceMBean defines the methods that we
wish to expose. Note that “MBean” in the name is needed.
The Service class must also now implement MBeanRegi-
stration’s methods. These implemented methods may be
empty since we don’t want to override any default behavior.
Our original class Service should now implement Service-
MBean (see Figure 3). 

Step 4: Write the code that will register MBeans with the 
MBean Server.

MBean objects need to be registered with an MBean
Server. Registering them is a straightforward task. For 
our example, Service acts as the main class. The main
method uses code in Listing 1 to create the javax.
management.MBeanServer and register our instance of
Service to it.

Step 5: Provide the MBean Server to a distributed adapter.
For our example, we use the Sun Reference Implementation

of JMX, which provides us with an HTTP adapter and server and
is found in jmxtools.jar. Using this adapter is a perfect way to
quickly expose your MBean interfaces. The implementation pro-

vides an HTML screen that lets you browse and edit your
MBeans; it is perfect for quick implementations. Again in our
Service class’s main method we put the code shown in Listing 2.

Step 6: Manage your application.
Now that you have written and registered all of your MBeans,

and instantiated and started your adapter, you are ready to man-
age your application. In our example we can simply point a
browser (Mozilla, IE, or even Lynx) to localhost:8080 and begin to
manage our application. The Sun RI provides an intuitive user
interface that allows each MBean’s attributes to be changed and
its methods invoked. Figure 4 shows what comes with the Sun RI.

Conclusion
Using JMX as described can allow developers to quickly

extend application components to deliver a simple yet func-
tional management console. The example shown here shows
the power of simply adding MBeans and JMX to your stand-
alone application. The HTML adapter that is provided with the
JMX Reference Implementation is enough to get a standalone
Java application manageable in a short period of time. The
JMX world becomes even more powerful when other adapters
and distributed services are used. By using these and other fea-
tures of JMX, more complex and robust solutions are easily
contrived.

Resources
• Perry, J.S. (2002). Java Management Extensions. O’Reilly:

www.oreilly.com/catalog/javamngext
• Sun JMX Specification and reference implementation:

http://java.sun.com/products/JavaManagement

Listing 1 
//Create MBeanServer

MBeanServer server = MBeanServerFactory.createMBeanServer();

System.out.println("\n\Creating and Registering Service");

ObjectName serviceName = null;

try {

Service aService = new Service();

serviceName = new ObjectName("Domain:name=service");

server.registerMBean(aService, serviceName); 

} catch (Exception e) {

//Couldn't register

e.printStackTrace();

}

Listing 2
//create the HTMLAdapter

HtmlAdaptorServer html = new HtmlAdaptorServer(8080);

ObjectName htmlAdapterServerName = null;

try {

htmlAdapterServerName= new 

ObjectName("Adaptor:name=html,port=8080");

//Since the HTMLAdaptor is itself JMX compliant, we    

//register it. This gives it access to registry    

//information that exists inside the  MBeanServer

server.registerMBean(html, htmlAdapterServerName);

//start listenting

html.start();

} catch(Exception e) {

System.out.println("\nError Creating the html adapter"); 

e.printStackTrace();

}

Allow developers to quickly extend application components 
to deliver a simple yet functional management console ”“

Figure 4 The HTMLAdapter interface showing the newly instrumented Service class
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nyone who has dealt with com-
plex enterprise applications
knows the value of a good log-
ging solution. Features such as

consolidating log files, separating
events, and turning debugging on or off
all come free with a good logging API.
As a result, developers have been con-
verting their existing System.out logging
to many of the advanced solutions that
have appeared on the Java scene. 

This article attempts to demonstrate
how to convert your System.out logging
to the new Java 1.4 logging APIs. Along
the way, new concepts and algorithms
will be introduced to solve common
interoperability issues.

Using the 1.4 Logger API
The key to Java 1.4 logging is the

java.util.logging.Logger class. Instances
of this class get created on demand and
may be statically referenced for the life
of the application.

While many applications will only
deal with a single Logger instance, it may
make sense for some applications to
have multiple loggers. An example of this
is a job scheduling server that creates a
separate log file for each task (see Figure
1). To split log messages between files,
the server assigns a new Logger instance
when the task is created. The result is a
much cleaner separation of events –
something that can be invaluable when
tracing a problem.

To obtain a Logger instance, we need a
unique name. Keep in mind that loggers
exist for the life of the application, so it’s
very important to choose a unique name.
Failure to do so can result in strange or
unexpected behavior. Since class names
must be unique, a common solution is to
use the primary class name. Thus a Logger
for the class com.example.MyServer might
be obtained via the following code:

Logger logger = Logger.getLogger("com.exam-

ple.MyServer");

Log Records Explained
Sending a message is a little different

than printing to an OutputStream. Each
logging message needs to contain the
text of the message and the “error level”

of the message. The “level” is used by
the Logger to decide if the message
should be discarded. This feature is
often used to turn debugging informa-
tion off in production environments. 

To log a message, we need to create a
new instance of the java.util.LogRecord
class. This class encompasses all the
necessary information about the mes-
sage, including the text and the “level.”
Once created, the object can be passed
to the Logger’s log() method, which will
either output the message or discard it.

The following example prints “This is
an informational message.” to the log:

LogRecord record = new LogRecord(Level.INFO,

“This is an informational message.”);

logger.log(record);

Levels of Logging
As previously mentioned, each

LogRecord has a “level.” While you might
be tempted to think that this equates to
the “type” of the message, it doesn’t. In
fact, individual logging levels cannot be
turned on or off. A Logger instance can
instead be configured to only print mes-
sages above a certain level. All messages
below that level are ignored.

Logging levels are defined by the
java.util.logging.Level class. This class
wraps an integer that defines the current
level. While you can create new instances
of Level class, it’s generally much easier
to use one of the predefined levels. 

The predefined levels (from highest
to lowest) are as follows:

Level.SEVERE

Level.WARNING

Level.INFO

Level.CONFIG

Level.FINE

Level.FINER

Level.FINEST

FINE, FINER, and FINEST are usually
for various levels of debugging informa-
tion and would normally be turned off in
a production environment. CONFIG is
for printing information on the current
server configuration; INFO is for infor-
mational messages such as those usually
emitted via System.out; WARNING is for
possible problems; and SEVERE is for
outright program errors. Custom levels
are usually higher than SEVERE. 

The default is to log Level.INFO or high-
er. This can be changed by making a call to
Logger.setLevel(), or by modifying the “lib/
logging.properties” file in the JRE directo-
ry. Look up java.util.logging. Log Manager
in the Javadocs for more information on
modifying the logging.properties file.

Here’s an example of using the
FINEST level to log debugging info:

Logger logger = Logger.getLogger("com.exam-

ple.MyServer");

LogRecord record = new

LogRecord(Level.FINEST, “Value of 'myvar' is

”+myvar);

logger.log(record);

Redirecting to a File
While the ability to control which text

gets logged is a useful feature unto itself,
no logging solution would be complete
without a straightforward method for
logging to a file. Java 1.4 logging is no
exception.

After checking the logging level, the
Logger class calls a subclass of java.util.
logging.Handler. The Handler is respon-
sible for writing the LogRecord to the
console, a file, or even a network stream.
For the purposes of this article, we’ll be
using the java.util.logging.FileHandler
class to log to a file.

To use the FileHandler class, we need
to create a new instance and call Logger-
.setHandler(). The name of the log file can
be specified by passing a string to the
FileHandler constructor. Here is an exam-
ple of logging to a file named “test.log”:

Logger logger = Logger.getLogger("com.exam-

ple.MyServer");

Handler handler = new

FileHandler(“test.log”);

LogRecord record = new

Building the Ultimate Logging Solution
...and solving common interoperability issues
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LogRecord(Level.FINEST, “Value of 'myvar' is

”+myvar);

logger.setHandler(handler);

logger.log(record);

Formatting for Nicer Output
If you tried the examples above, you

probably noticed that the logging out-
put isn’t the cleanest. Sun built many of
the default settings for the logger to be
as situation independent as possible.
While I’m sure that Sun had everyone’s
best interests in mind, most situations
call for a more condensed format. The
most common choice is a single-line
format that allows for quick browsing
and easy log analysis with common
tools like “grep.”

To demonstrate what I mean, here’s
the output from an earlier example:

Jan 26, 2004 12:04:34 AM JavaLoggerTest main
FINEST:Value of 'myvar' is ABC123

Using this format, we end up with
two lines in the log for every one line
we output! In theory, there might be
circumstances where we write multiple
lines in a single logging message (such
as Stack Traces). In practice, most of
our log records will be no more than
one line. 

To correct this, we’ll configure the
logger so that each line of the log
message is prefixed with the message
info. Since my preferred format is
[yyyy-MM-dd HH:mm:ss.S] <LEVEL>:
<Message>, our example will use that
as the format.

Formatting is handled by subclasses
of the java.util.logging.Formatter
class. By overriding the format(Log-
Record) method, we can develop a
custom look to our logs. Formatters
are attached to Handlers so that the
format can be customized based on
the destination. See Listing 1 for our
example format.

After adding in our new formatting
class, we now have the following exam-
ple code:

Logger logger = Logger.getLogger("com.exam-

ple.MyServer");

Handler handler = new

FileHandler(“test.log”);

Formatter formatter = new

SingleLineFormatter();

LogRecord record = new

LogRecord(Level.FINEST, “Value of 'myvar' is

”+myvar);

handler.setFormatter(formatter);

logger.setHandler(handler);

logger.log(record);

The output has now changed to look
like the following:

[2004-01-29 20:36:53.705] FINEST:Value of
'myvar' is ABC123

As you can see, the output is now
much cleaner and easier to read. It
also sets the stage for sending multi-
line output one line at a time. This
will be important later when we
attempt to redirect OutputStreams to
our log.

Converting Old Code
Our examples so far have assumed

that we’re only logging a single mes-
sage, and as a result have performed
various steps that would be redundant
in a real application. I’m going to show
a more “normal” approach by demon-
strating how to convert code that uses
System.out and System.err into code
that uses the logger. 

The secret to adding proper logging
to your application is configuring the
Logger ahead of time. Once the config-
uration is out of the way, System.out
statements can be easily replaced with
similar one-line code statements. Let’s
take the lessons from above and add
the proper setup code to a main()
method:

public static void main(String[] args)

{

...

Logger logger = Logger.getLogger("com.exam-

ple.MyServer");

Handler handler = new

FileHandler(“test.log”);

Formatter formatter = new

SingleLineFormatter();

handler.setFormatter(formatter);

logger.setHandler(handler);

...

}

An alternative is to modify the
“lib/logging.properties” file. In fact, the
logging.properties file is how most
“real” applications commonly handle
the setup of the Loggers. I won’t cover
the format of the file in this article, but
it’s well documented in the Javadocs for
the LogManager class. 

Now that we’ve configured our logger,
we can convert some code. Here’s a typi-
cal example of the type of code we’ll be
converting:

try

{

System.out.println(“This is a debug

statement.”);

System.err.println(“This is an error

statement.”);

}

catch(Exception e)

{

e.printStackTrace();

}

The first output statement is pretty
easy to convert based on what we know:

Logger.getLogger(“com.example.MyServer”).log(

new LogRecord(Level.FINEST, “This is a debug

statement.”));

The second output statement is more
of the same, with the primary difference
of a higher logging level:

Logger.getLogger(“com.example.MyServer”).log(

new LogRecord(Level.SEVERE, “This is an error

statement.”));

The third and final output statement
is far more interesting. Many program-
mers would be tempted to log the mes-
sage of the exception but continue to
send the stack trace to the standard
error stream. Thankfully there’s a better
way. 

The Sun developers recognized the
need to log exceptions and thus added 
a special Logger.log() method. This
method takes the standard LogRecord
parameter, but adds a new parameter of
type Throwable. Since all exceptions and
errors extend the Throwable class, all
exceptions can be logged with this
method.

The final converted code looks like
Listing 2.

The MultiOutputStream class uses a new instance of java.lang.
ThreadLocal to associate each OutputStream with a thread. But how does
it work? The answer is hash tables. Consider the following code:

public class ThreadLocalHashtable extends Hashtable
{

public void set(Object value)
{

Thread thread = Thread.currentThread();

super.put(thread, value);
}

public Object get()
{

Thread thread = Thread.currentThread();

return super.get(thread);
}

}

Notice how the “set” method is passed a value Object, but no key
Object? That’s because the the Thread.currentThread() method is used to
find the current thread. That Thread object is then used as a key to the
hash table. This allows a thread to store an object that cannot be
changed or accessed by any other thread.

What Are Thread Locals?
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Dealing with Libraries
Now that we’ve converted all of our

code to using a logger, we’re still left with
the difficulty of code that isn’t owned by
our project, i.e., Libraries. 

In a perfect world, there would be an
easy way to make all libraries use our
logger. There are a few things we can
do, though. In the following sections
I’ll cover a way to interface System.out
and System.err with our logger.

Redirecting the 
Standard Output Streams

To accomplish our goal, we’ll need a
custom OutputStream that creates a
new LogRecord object every time a line
break is received. We can then wrap the
OutputStream in a PrintWriter object,
and call System.setOut() and System.
setErr() to replace the standard output
streams. 

While you may feel free to write your
own solution, I think you’ll find that the
class in Listing 3 will meet your needs
quite nicely. Despite its size, the class is
actually rather robust and will work for

replacing both System.out and Systemerr.
This class only needs to be installed once
at the beginning of your program.

The code below demonstrates its
usage. You’ll note that I’ve assigned
System.out to the Level.INFO level and
System.err to the Level.SEVERE level.
This allows the two streams to be easily
distinguishable in the log file.

public static void main(String[] args)

{

...

System.setOut(new PrintWriter(new

LoggerOutputStream(“com.example.MyServer”)))

;

System.setErr(new PrintWriter(new

LoggerOutputStream(“com.example.MyServer”,

Level.SEVERE)));

...

}

Assigning Multiple Loggers to 
the Standard Streams

Now that we’ve solved the problem of
integrating the standard output streams
with our logger, we’ve managed to create
a new problem. For most applications, a
single logger is sufficient. However,
comprehensive servers (such as a Web
application server) are usually config-
ured with a separate logger for each
application the server deploys. Our solu-
tion above would require you to choose
a single log file for the standard streams,
and stick with it.

One way of solving this is to use a
ThreadLocal object. By associating a
thread to its Logger, we can effectively
create a lookup table of the output
streams to be used. 

Let’s take our previous example of a
job scheduling server. If we assume that
each task is run inside its own thread, we
can assign a LoggerOutputStream to the
task when it’s created. Obviously, this
solution wouldn’t work if we decided not
to use multithreading, but it should be
workable under most circumstances.

While not a perfect solution, it solves
90% of the cases where we use multiple
loggers. See Listing 4 for code that
demonstrates this concept. (Listings 4
and 5 can be downloaded from www.sys-
con.com/java/sourcec.cfm.)

Listing 5 shows how our fictional job
scheduling server might use the Multi-
OutputStream class to associate Loggers
with tasks. It’s important that the code to
associate the OutputStream happens as
soon as the Thread is created. If you wait,
you may run the risk of a NullPointer-
Exception.

Final Thoughts
While this article has (hopefully)

served as a good introduction to logging,
it is in no way comprehensive. Many
extremely useful features have been
either omitted or glossed over for the
sake of simplicity. To obtain more infor-
mation on these features, I would highly
recommend that you read the Javadocs
or pick up a good book on logging.

ThreadLocal has a subclass called Inheritable-
ThreadLocal. This subclass enables a child thread to
inherit a local from its parent thread. When dealing
with pluggable code like servlets, it’s often desirable
to assign the Logger to any child threads created by
pluggable code. Without this precaution, a System-
.out call may result in a NullPointerException.

Tip: InheritableThreadLocal 

Listing 1 
1 import java.text.*;
2 import java.util.*;
3 import java.util.logging.*;
4
5
6 public class  SingleLineFormatter extends Formatter
7 {
8     private SimpleDateFormat dateformat = new 

SimpleDateFormat("yyyy-MM-dd HH:mm:ss.S");
9     private Date date = new Date();
10
11     public String format(LogRecord record)
12     {
13         date.setTime(System.currentTimeMillis());
14
15         return "["+dateformat.format(date)+"]
"+record.getLevel()+": "+record.getMessage()+"\r\n";
16     }
17 }

Listing 2
try
{

Logger.getLogger(“com.example.MyServer”).log(new
LogRecord(Level.FINEST, “This is a debug statement.”));

Logger.getLogger(“com.example.MyServer”).log(new
LogRecord(Level.SEVERE, “This is an error statement.”));
}
catch(Exception e)
{

Logger.getLogger(“com.example.MyServer”).log(new
LogRecord(Level.SEVERE, “An error occurred!”, e);
}

Listing 3
1 import java.io.*;
2 import java.util.logging.*;
3
4 public class LoggerOutputStream extends OutputStream
5 {
6     private Logger logger;
7     private StringBuffer buffer = new StringBuffer();
8     private Level level;
9
10     public LoggerOutputStream(Logger logger)
11     {
12         this(logger, Level.INFO); 
13     }
14     
15     public LoggerOutputStream(Logger logger, Level 

level)
16     {
17         this.logger = logger;
18         this.level = level;
19     }
20
21     public void write(int c) throws IOException
22     {
23         if(c == '\n')
24         {
25             logger.log(new LogRecord(level, 

buffer.toString()));
26             buffer = new StringBuffer();
27         }
28         else
29         {
30             buffer.append((char)c);
31         }
32     }
33 }
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our software may be under attack! Reverse engineers

can’t wait to get their hands on your binaries and learn

their secrets. Okay, so that’s a little melodramatic, but

for many software companies like mine, there is a competitive

advantage in our source code, so we don’t ship source, rather only

the necessary artifacts required to execute on the target platform.

While an extremely motivated individual, given enough time,

energy, patience, and Mountain Dew, can reverse engineer the 

software by disassembling the execution artifacts down to the

machine-code level and figuring out how the software works,

shipping only software executables is pretty safe.

What about software written in Java? Java source is compiled
into .class files, which are often packaged into Java Archive files
(JARs) and shipped, along with any Javadocs and other docu-
mentation. The situation is no different, really, from software
that is compiled into native machine language instructions,
right? Well, not exactly, as we will see.

In this article, I’ll explore the vulnerabilities of Java bytecode
to decompilation-style reverse-engineering attacks. Then we
will look at a technique called obfuscation for modifying the
bytecode instructions so that, if subject to such an attack, the
resulting decompiled code is more difficult to read. We’ll see
how to run an obfuscator and explore some of the options
available for obfuscating bytecode. Finally, we’ll look at some of
the things to keep in mind when using an obfuscator.

The source code for this article is available at www.sys-
con.com/java/sourcec.cfm, and contains a complete working
application that I wrote for chapter 10 of the book Java Enterprise
Best Practices. Scripts to build and run the application, along with
scripts to decompile the .class files, are also included.

Introduction
Lately I’ve been thinking a lot about Java bytecode, the

instructions produced by the Java compiler and executed by
the Java Virtual Machine. Let’s suppose I have a class, Queue,
whose add() method is shown in Listing 1.

When the Java source code for this class is compiled, a file is
produced with a .class extension that contains some metadata
about the class, along with bytecode instructions for executing
the class’s instructions. I can use a decompiler such as JODE
(http://jode.sourceforge.net) to decompile the Queue class.
The add() method is shown after decompilation in Listing 2. In
this listing, Queue.java was compiled with debug information
included and no optimization.

Notice something rather startling: nearly all of the origi-
nal Java code can be reproduced from the contents of the
class file! With the exception of the comments from Listing
1, the original Java code and the code produced from the
decompiler are identical. But since I never (oh no, not me!)
forget to change my <javac> Ant task debug flag in my build
script (or omit the –g flag when compiling from the com-
mand line), I’ve got nothing to worry about, right? Let’s see.
Listing 3 shows the decompiled add() method from Listing 2
when debugging information is not included in the class
file. In Listing 3, Queue.java was compiled with no debug
information.

Again, with the exception of comments and local variables
in the add() method, the original source code has survived.
Although the local variable names add meaning when reading
the code for the method, it still wouldn’t be terribly difficult to
reverse engineer this code.

What do I do to protect my software from reverse engineer-
ing? Of course, I use an obfuscator! There are several freely
available bytecode obfuscators. The working application that
accompanies this article uses two obfuscators: ProGuard
(http://proguard.sourceforge.net/) and yGuard (www.yworks.
com/en/products_yguard_about.htm), both freely available
(ironic? see sidebar – Reconciling Open Source with
Obfuscation). Of the many available, I picked these two
because they integrate with Ant, which is my build tool of
choice. The examples in this article show the yGuard obfusca-
tor in action.

Concepts of Obfuscation
The main idea behind bytecode obfuscation is to take a

Java class file and process it into a new class file. By doing
so, the new class file is behaviorally identical to the original,
but bytecode instructions and class file metadata are scram-
bled so that reading and understanding decompiled obfus-
cated bytecode is difficult. Ideally, all obfuscating transfor-
mations on the original bytecode should be one way, or
lossy. That is, the process so completely scrambles the byte-
code that the bytecode still executes as intended, but
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unscrambling it with a decompiler retrieves very little of
the original source. We’ve already seen how the bytecode
produced by the Java compiler can be easily reproduced
(especially if we compile with debug information included
in the class file). An obfuscator can employ several tech-
niques to foil the would-be reverse engineer. In the follow-
ing section we’ll look at the simplest of those techniques:
layout obfuscation.

Layout Obfuscation
Layout obfuscation refers to altering the formatting of the

class file. This involves removing debug information and
changing the names of elements such as the class, member
variables, and the local variable.

Remove Debug Information
Of course, debugging information can be omitted by the

way you compile the code, but an obfuscator offers this initial
level of protection should you forget. When code with debug-
ging information in it is decompiled, local variable names are
preserved. Any proprietary algorithms contained in the code
can then be easily reverse engineered.

Renaming
The obfuscator employs renaming techniques to further

confuse the would-be reverse engineer. Renaming is a pow-
erful obfuscation technique. Why? Properly written, there is a
good deal of semantic information contained in the names of
classes, methods, and variables used in source code.
Removing the inherent meaning in the class, member, and
local variable names and replacing them with names that are
not related to their purpose at execution time results in far
less readable code, as shown in Listing 4. (Listings 4–6 can be
downloaded from www.sys-con.com/java/sourcec.cfm.)

As you can see, this code is pretty hard to read. The method
name along with class member and local variable names have
been replaced with short, meaningless names. This is the kind
of thing an obfuscator does: it makes your Java bytecode less
susceptible to reverse engineering.

In fact, I also configured the obfuscator to rename the
Queue class, all member variables, and certain member meth-
ods [as we saw in Listing 4 that add() was renamed to A()].

In Listing 5 we can see that Queue was renamed to C, and
its base class (Basic) was renamed to B. All of the member
variables were also renamed. The structure of the Queue
class is essentially the same, but all of the meaning I coded
into the names of variables, methods, and the class name is
gone. And, best of all, this is a one-way transformation, so
the original semantics of the class are lost upon decompila-
tion, as we see from the previous examples.

Things to Look for in an Obfuscator
Not all obfuscators are the same, but there are some com-

monalities between obfuscators, and for good reason. Any
obfuscator should be able to remove debug information and
rename identifiers. However, a well-written obfuscator should
also be configurable so you can pick and choose which identi-
fiers are preserved and which are obfuscated. A good obfuscator
will also provide some sort of log file that contains the mappings
from original names to obfuscated names (some obfuscators
even have separate tools to make looking this information up
easier) so that you can, for example, interpret stack traces.

Here is a laundry list of the minimum functionality an
obfuscator should provide:
• Remove debug information

• Rename identifiers to be meaningless
• Configurable renaming so that you can choose what gets

renamed and what gets obfuscated
• Generate a mapping file so you can map original names to

obfuscated names

Control Obfuscation
Another powerful obfuscation technique is Control

Obfuscation, which refers primarily to altering the control
flow of the statements that execute inside a method. This is
a very sophisticated technique, and one that I could only
find implemented in commercial obfuscators. An obfuscator
that implements this technique produces bytecode for a
class whose method instructions are altered such that the
method still executes as intended. However, should the
resulting class be decompiled, the code is even more diffi-
cult to decipher than it is by using renaming techniques.

Control flow obfuscation should be used with care, 
however, because when the flow of a method is altered, 
the potential to introduce overhead becomes very real.
While a top-of-the-line obfuscator will certainly take this
into consideration, it would be wise on your part to bench-
mark your unobfuscated code against your obfuscated
code, especially if your obfuscator aggressively alters con-
trol flow. Some commercial obfuscators make the level of
control flow obfuscation configurable, from none to
aggressive. 

An in-depth discussion of control flow obfuscation is found
in “A Taxonomy of Obfuscating Transformations” by C.
Collberg, et al.

Running the Obfuscator
All of the examples in this section use the yGuard obfus-

cator, which also produced the examples we’ve seen so far.
Every obfuscator I’ve worked with has a slightly different
configuration, but basically configuration falls into general
categories, which we’ll look at below. However, the config-
uration shown is that of yGuard, so you can get started
with the example application, which can be downloaded
from www.sys-con.com/java/sourcec.cfm. All configura-
tion is in XML, since we’ll be using Ant to build and run
the examples.

First, we have to tell the obfuscator the location of the
classes to be obfuscated, and where the resulting obfuscated
classes should be written. yGuard accepts JAR input and
writes JAR output using the <inoutpair> tag:

<inoutpair

in="./jmxbp.jar"

out="./obfuscated/jmxbpObfuscated.jar"

/>

where jmxbp.jar contains the classes to be obfuscated, and
the obfuscated classes will be written to a JAR file called
jmxbpObfuscated.jar located in the obfuscated directory.
Some obfuscators read JAR input, a relative directory to class
files (where all classes located there and in subdirectories will
be obfuscated), or a single class file.

Next, we tell the obfuscator what names we want to
obfuscate. We can choose from any of our classes, fields,
and methods by visibility, package pattern, name pattern,
and so forth. yGuard allows configurable renaming of class,
member variable (field), and method names as part of its
<expose> tag. Anything you want exposed (i.e., not obfus-
cated) goes in this tag. There are many permutations of how
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renaming can occur, so it’s impossible to show them all. But
say, for example, that we want to expose only the public
methods of our public classes. The yGuard configuration
for this looks like:

<class classes="public"

methods="public"/>

We can also choose to expose all public and protected
methods, say, if our software is a library with classes intend-
ed to be subclassed. The yGuard configuration for this looks
like:

<class classes="public"

methods="public"/>

<class classes="public"

methods="protected"/>

or we can selectively expose only certain methods of a class.
We must take care to tell the obfuscator to expose the class

name, so it may be referenced by name:

<class name="jmxbp.common.Basic"/>

<method class="jmxbp.common.Basic"

name="void reset()"/>

<method class="jmxbp.common.Basic"

name="boolean isTraceOn()"/>

This configuration snippet will expose the Basic class and
its reset() and isTraceOn() methods. Every other class and
method will be obfuscated.

Finally, the obfuscator produces a log file (also referred to as
a “map file”) so that we can see the mapping between the origi-
nal names of our classes, fields, and methods and their obfus-
cated names. This file can come in handy if, for example, you
need to read a stack trace. The obfuscator may also provide a
tool to automatically read in the map file, along with the obfus-
cated stack trace, and produce a meaningful stack trace. yGuard
produces a map file, parts of which are shown in Listing 6.

Things to Watch Out For
Make sure to properly expose classes, methods, or fields

that are referenced by name (from your software or from the
outside) using the Reflection API. If you don’t, the names will
not be found at runtime since they have been obfuscated. The
sample application for this article makes heavy use of the
Reflection API (see the DynamicMBeanFacade class) for
building out the management interface of each class, so you’ll
see in the obfuscator configuration that I’m careful to pre-
serve the appropriate method names accordingly.

Make sure to preserve native method names, so they can
be linked to the correct native library.

Be careful when choosing what classes and methods to
obfuscate. For example, if you’re writing a library, you’ll most
likely want to keep public and protected methods and fields.
Otherwise, your classes cannot be referenced by name. The
sample application included with this article is standalone,
so all of the classes with the exception of Controller are
declared with public visibility. I chose to obfuscate all classes
(except Controller and its main() method) since they are not
to be called from the outside. When choosing which classes
to rename, you’ll also be forced to reexamine your design
choices. Questions like “Why did I make that class public? It
should be package private,” or “That method is never
invoked outside of itself, I should make it private,” will come
up, giving you the opportunity to improve your software.

Conclusion
While no software is safe from reverse engineering given

enough time, patience, and persistence on the part of the
reverse engineer, Java bytecode is especially susceptible.
Because bytecode is architecture-neutral, a rich set of meta-
data is contained in the class file so that decompiling byte-
code can very nearly yield the original Java source. A bytecode
obfuscator, however, can rename packages, classes, member
variables, and method names, making them meaningless. A
sophisticated obfuscator can even alter control flow, making
decompiled code even harder to read.
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The open source software movement is the beginning of the commoditi-
zation of software. Since the early 20th century, as industrialized economies
matured, the services sector boomed as fewer companies could compete
against the dominant manufacturers, and more workers moved from factory
jobs to the services industry. Because software isn’t a product in the sense
that, say, a length of PVC pipe is, the analogy between manufacturing and
software development isn’t airtight. At some point in the future manufactur-
ing software systems may no longer be necessary. For example, there are cer-
tain standard sizes of pipe, and they pretty much all look alike. No one
would consider custom manufacturing all of the pipes for a building onsite.
Instead they are created by the manufacturer, ordered by the construction
contractor, and shipped to the job site. But if you could copy a pipe the way
you could copy a program, and the only “warehouse” you need for software
is disk space, the manufacturer would be obsolete (or at the very least only a
few would be extant). As more and different types of software move into the
realm of open source, companies who may have traditionally manufactured
and sold their software will reshape their business model around services
such as support and customization.

However, as an industry, we are not there yet. Many companies manufac-
ture software and maintain a competitive advantage by the way their soft-
ware is written. These companies can use an obfuscator to help protect their
software assets in a similar way that a wall protects a castle. No castle wall
is impermeable, and no obfuscated code is completely safe from reverse-
engineering attacks, but it does provide some level of defense. To continue
the analogy, the better the obfuscator, the taller and stronger the walls.

What about an open source obfuscator like ProGuard? There seems to be a
fundamental contradiction between the terms “open source” and “obfusca-
tor.” After all, the open source movement is all about sharing software for the
benefit of the community. And the job of an obfuscator is to build a wall
around software to protect it from reverse engineering. Or is it? In actuality,
an obfuscator’s job is to be the first line of defense in enforcing license agree-
ments between the software company and those who would seek to gain an
advantage via a reverse-engineering attack (i.e., “cheaters”). You might argue
that reverse engineering a commercial product might be useful in solving
problems, and, oh, by the way, avoid support costs to the vendor. However, I
would argue that if you’re reading this magazine, you’re probably not the
average developer, and wouldn’t mind at all taking a little trip through the
source code. Furthermore, I believe most reverse-engineering attacks are not
aimed at avoiding support costs, or vendors who give away their products
(along with source code) and who derive their revenue from the sale of sup-
port services and documentation would not be able to survive. But they do.

Reconciling Open Source with Obfuscation
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Listing 1: The add() method of the Queue class after decompilation
01 public synchronized void add

(Object item) {
02   long addWaitTime = 0;
03   while (_suspended ||

_tail == QUEUE_FULL) {
04     long waitStart =

System.currentTimeMillis();
05     try {
06       wait();
07     } catch (InterruptedException e)

{  }
08     addWaitTime +=

(System.currentTimeMillis() -
waitStart);

09   }
10   _addWaitTime += addWaitTime;
11   // add item to backing store
12   _backingStore[_tail] = item;
13   _queueEmpty = false;
14   _tail++;
15   if (_tail >= _backingStore.length)
16     _tail = 0; // wrap
17   if (_tail == _head) {
18     _tail = -1; // special case:full
19   }
20   _queueFull =

(_tail == -1) ? true : false;
21   notifyAll();
22 }

Listing 2: The add() method of the Queue class
01 public synchronized void add

(Object item) {
02   long addWaitTime = 0L;
03   while (_suspended || _tail == -1) {
04     long waitStart =

System.currentTimeMillis();
05     try {
06       this.wait();
07     } catch (InterruptedException e){
08       /* empty */

09     }
10     addWaitTime +=

System.currentTimeMillis() -
waitStart;

11   }
12   _addWaitTime += addWaitTime;
13   _backingStore[_tail] = item;
14   _queueEmpty = false;
15   _tail++;
16   if (_tail >= _backingStore.length)
17     _tail = 0;
18   if (_tail == _head)
19     _tail = -1;
20   _queueFull = _tail == -1;
21   this.notifyAll();
22 }

Listing 3: The add() method of the Queue class after decompilation
01 public synchronized void add

(Object object) {
02   long l = 0L;
03   while (_suspended || _tail == -1) {
04     long l_2_ =

System.currentTimeMillis();
05     try {
06       this.wait();
07     } catch (InterruptedException e){
08       /* empty */
09     }
10     l += System.currentTimeMillis() -

l_2_;
11   }
12   _addWaitTime += l;
13   _backingStore[_tail] = object;
14   _queueEmpty = false;
15   _tail++;
16   if (_tail >= _backingStore.length)
17   _tail = 0;
18   if (_tail == _head)
19     _tail = -1;
20   _queueFull = _tail == -1;
21   this.notifyAll();
22 }
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igh-performing software teams
use code reviews to improve
the quality of their code and to
keep team members informed

of what’s going on in the larger appli-
cation. However, keeping track of
which packages, classes, and methods
have been reviewed can be a real
headache, especially if a code review
process is adopted for an existing
codebase. Fortunately, Sun’s Javadoc
API documentation generator provides
the basis for a simple but powerful tool
that will help the team mark reviewed
code and track the progress of reviews.  

Most software teams recognize the
virtues of code reviews. Though tech-
niques vary in formality and thorough-
ness, all code reviews intend to find
bugs as early in the development life
cycle as possible. A developer who reads
code that someone else wrote is likely
to find issues that functional test-
ing will not. Reviews also have a
side benefit: developers get expo-
sure to the techniques employed
by their colleagues.

Going over the code is actual-
ly just the start of the code
review process – someone has to
keep track of which code has
been reviewed and document
the results of the reviews. This is
not the typical developer’s idea of a
good time, but without this informa-
tion the team will not be able to assess
the effectiveness of their reviews.
Spreadsheets, bug-tracking tools, and
homegrown databases make adequate
tools for tracking reviews, but they all
suffer from a common weakness:
they’re separate from the code and
therefore require an extra step after the
review to keep the review statuses up-
to-date. The ideal review-tracking tool
would provide an easy way to mark the
code as having been reviewed. As it
happens, Sun provides just such a tool
with the Java SDK: Javadoc.

Javadoc 101
Javadoc generates API documenta-

tion by parsing specially commented
Java source code.

In the first versions of the JDK,
Javadoc was hard coded to output
HTML. Since JDK release 1.2, Javadoc
has offered a public doclet API for pro-
ducing custom output. Doclets control
the format and content of Javadoc out-
put. The standard doclet that ships with
Javadoc generates the HTML-formatted
documentation that you’re probably
familiar with, but third-party doclets
are available to produce XML, PDF, and
other formats. While doclets provide
complete control over the output,
sometimes they’re overkill. As of J2SDK
1.3, Javadoc did not provide a means of
making small alterations to the docu-
mentation content without having to
rewrite the doclet.

In J2SDK 1.4, Sun introduced the
taglet API for Javadoc. This lightweight
API enabled the introduction of custom
tags for use with any doclet, including

the standard doclet. For the first time,
developers had an easy means of cus-
tomizing the standard HTML output. In
the simplest cases, custom tags can be
introduced on the command line, with-
out any coding at all. 

Below we’ll see how to use both
taglets and doclets to facilitate tracking
of code reviews. The next section shows
how to create a custom taglet that you
can use to mark source code as
reviewed. After that, we’ll look at using a
custom doclet to produce a manage-
ment report. 

Taglet, You’re It
For a first pass at marking up source

to reflect code reviews, let’s define
@review as a standalone tag, meaning
that the Javadoc will look for it in the

tag section that follows the main
description. Taglets can also define
custom inline tags, which can appear
anywhere in the documentation com-
ment. We want this tag to appear in
type (class- or interface-level) docu-
mentation comments and method
comments, since code is often
reviewed in increments of methods or
classes. The comment associated with
the @review tag will specify the date of
the review and who reviewed the code,
so we’ll have Javadoc output the string
“Last Code Review:” as a title for the
review comment.

The Easy Way: 
The -Tag Command-Line Option

When you don’t need a lot of control
over output formatting, Javadoc pro-
vides a very simple way of defining
custom tags. The Standard doclet 

uses com.sun.tools.doclets.stan-
dard. tags. SimpleTaglet to for-
mat some of the standard
Javadoc tags. If you don’t need 
to modify SimpleTaglet’s default
output, you can implement a
custom tag without writing any
code at all. The -tag command-
line option for the Javadoc tool
allows you to specify the tag
name, header, and valid loca-

tions for the tags, which Javadoc 
then uses to construct a Simple
Taglet to process your tag. The for-
mat for this option is:

-tag tagname:Xaoptcmf:"taghead"

where tagname is the name of the tag
(without the initial “@”) and taghead is
the header you want to appear in the
output. Each letter in Xaoptcmf repre-
sents the set of elements where the tag
should appear (see Table 1). 

Executing the command: 

Javadoc -tag review:tm “Last code review:”  

on a source file with a class documen-
tation comment containing an
“@review” tag  will produce output
similar to that shown in Figure 1.

Harness the Power of Javadoc...
...to track your team’s code reviews
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More Control: Extending SimpleTaglet
The previous example describes a fast

way to implement custom tags but it
does not provide any variation in output
format. If you simply can’t abide how
SimpleTaglet formats your tags, you can
create a class that extends SimpleTaglet
and overrides its output methods. The
main advantage to extending Simple-
Taglet, instead of implementing the
Taglet interface directly, is that
SimpleTaglet takes care of the handful of
trivial methods required by the taglet
API that tell the doclet which elements
the tag should appear in.

SimpleTaglet offers a three-argu-
ment constructor that accepts the
same inputs as the -tag command-line
option – hardly surprising, since
SimpleTaglet underlies the command
line. The first argument is the name of
the tag, the second is the header to use
in the output, and the third is a string
that contains a single-character code
for each element that the tag may
appear in. Listing 1 shows a class that
implements the review tag by extend-
ing SimpleTaglet. The static method
register(Map tagletMap) is called dur-
ing Javadoc setup and makes the
doclet aware of the taglet’s existence.

By default, SimpleTaglet puts the
tag header in an HTML <DT> element
and the tag comment goes in a corre-
sponding <DD> element. Comments
from multiple tags of the same type
are concatenated into a comma-sepa-
rated list in a single <DD> element. If
this doesn’t meet your needs, you
need to override the toString(Tag) and
toString (Tag[]) methods to provide
the output you want. Javadoc calls one
of these methods when it encounters
a documentation element containing
a tag handled by the taglet. Sun’s doc-
umentation is a bit unclear on this
point, but as of JDK 1.4.2, Javadoc
always calls toString (Tag[]) for stand-
alone tags, even if the documentation
element contains only one tag of the
appropriate type. Javadoc only
invokes toString(Tag) when handling
inline tags. Since SimpleTaglet is
defined as a standalone tag, Javadoc
will never invoke its toString(Tag)
method. If you want significant differ-
ences in your processing of single and
multiple tags – a table for multiple
tags, for instance – check the array
size and call toString (Tag) if the array
contains only one tag.

To compile the taglet, you’ll need the
J2SDK’s tools.jar on your compile class-
path, since it contains the taglet-relat-
ed classes and interfaces. Once you
have the class compiled, you can make 

Javadoc aware of the taglet with the fol-
lowing command:

javadoc -tagletpath tagletdir -taglet

ReviewTaglet -sourcepath sourcedir

where tagletdir is the directory contain-
ing the taglet’s class file and sourcedir is
the directory holding the source code
that you want to document.

Implementing the Taglet Interface
For the vast majority of standalone

custom tags, subclassing SimpleTaglet
should provide the functionality you
need with minimal implementation has-
sle. However, if you need an inline tag,
you’ll need to create a class that imple-
ments the com.sun.tools. doclets.Taglet
interface. In addition to the toString
methods described earlier, this interface
defines methods to indicate
whether the class describes a
standalone or inline tag, sev-
eral methods that tell Javadoc
where to look for the tag, and
one method to return the
name of the taglet. In addi-
tion to the methods defined
in the interface, the class will
need to implement a static
register(Map tagletMap)
method to tell the doclet
which tag name is associated
with this taglet.

Introducing Doclets
So far we’ve explored how

to add a custom tag to the
standard doclet’s output.
This approach has its uses,
but it’s fairly limited. For
instance, the taglet receives
no information about the
context in which it’s invoked.
Also, the standard doclet is
designed to produce HTML,
so our taglet has to follow
suit if it’s to be of any use.
Showing the review status of
a class in its API documenta-
tion is nice, but a summary
report on the review status of
a set of classes would be a far
more useful management

tool. Such a thing is beyond the capabil-
ities of a taglet; we’ll need a custom
doclet instead.

Doclets are the first link in the docu-
mentation-generation chain and provide
total control over the content and format
of Javadoc’s output. Javadoc invokes a
doclet every time the tool is run. If no
doclet is specified on the command line
(using the -doclet option), Javadoc
invokes the standard doclet. Except for
the taglet API, there’s no easy way to
extend or modify the behavior of the
standard doclet. To create our report,
we’ll have to implement our own doclet.

Table 1 Taglet inclusion command-line options

Option Meaning
X Exclude this tag. This option overrides any other options that may be present.
a Apply this tag in all elements. This option overrides any option except X.

o Overview
p Package

t Type (class or interface)
c Constructor
m Method
f Field

Figure 1 Sample custom Taglet output

Google, the world leader in large-scale information retrieval, is
looking for experienced software engineers with superb design
and implementation skills and considerable depth and breadth in
the areas of high-performance distributed systems, operating
systems, data mining, information retrieval, machine learning,
and/or related areas.  If you have a proven track record based on
cutting-edge research and/or large-scale systems development
in these areas, we have plenty of challenging projects for you in
Mountain View, Santa Monica and New York. 

Are you excited about the idea of writing software to process a
significant fraction of the world's information in order to make it
easily accessible to a significant fraction of the world's population,
using one of the world's largest Linux clusters?  If so, see
http://www.google.com/cacm.  EOE.
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API Overview
Since doclets provide so much flexibil-

ity, it’s not surprising that most of the
API’s functionality is devoted to describ-
ing the source code input to Javadoc. In
fact, Javadoc doesn’t even require a
doclet to extend a specific class or imple-
ment an interface. To qualify as a doclet,
a class must provide a static boolean
start(RootDoc root) method. Though it’s
not required, Sun provides the abstract
class.com.sun.javadoc. Doclet as a start-
ing point. In addition to the start
method, this class defines two methods
for processing custom command-line
options for the doclet. The real action is
in RootDoc, which is the first in a set of
interfaces from the com.sun.javadoc
package that describe the source code
that Javadoc was instructed to process. 

RootDoc provides access to all of the
packages and classes that were specified
in Javadoc command-line options. It
declares methods returning PackageDoc
or ClassDoc types, which (as you can
probably imagine) describe the structure
and documentation comments of a
package, class, or interface. PackageDoc’s
methods return ClassDocs for the classes
in the package, filtered in various ways
depending on which method is invoked.
ClassDoc models the contents of a class,
and uses ConstructorDoc, MethodDoc,
and FieldDoc to describe its constituent
elements. All of these interfaces extend
Doc, which provides access to such
things as tags, text of a documentation
comment, and information about the
position and type of the element current-
ly being processed. 

Code Review Report
Listing 2 contains the code for Review-

Doclet, which generates a summary report
on @review tags in a set of classes.
(Listings 2–4 can be downloaded from
www.sys-con.com/java/sourcec.cfm.) Its
start method uses PackageDoc.allClasses()
to retrieve the list of classes that meet the
filter criteria specified on the Javadoc
command line. PackageDoc also provides
an allClasses (boolean) method that allows
the invoker to ignore the command-line
filters. For each class in the package, we
retrieve its ClassDoc and look for an
instance of our custom @review tag. If one
is present, we output its first sentence
using the firstSentenceTags() method.

firstSentenceTags() returns an array of
tags that represent the first sentence in
the comment. If the first sentence con-
tains any inline tags, the returned array
contains one tag of kind = “Text” for
each sentence fragment and one tag of
the appropriate kind for each inline tag.

This allows us to output a readable,
plain-text version of the first sentence
even if it contains markup. 

Once ReviewDoclet is compiled, it can
be invoked with the following command:

javadoc -docletpath docletdir -doclet

ReviewDoclet -sourcepath sourcedir

Custom Command-Line Options: 
Date Filtering on Reports

The Doclet API’s flexibility carries over
to the command line. Javadoc allows a
doclet author to specify custom com-
mand-line options. Javadoc looks for two
methods in the doclet class to parse and
validate custom command-line options.
The first, public static int optionLength
(String option), is required and must be
implemented to return the number of
tokens for the option specified by the
argument, or zero if the option is unrec-
ognized. The second, public static
Boolean validOptions (String[][], Doc-
ErrorReporter), is an optional method for
integrity-checking of the arguments for
custom options. The two-dimensional
string array contains the names of all
command-line options (not just custom
options) and the arguments passed to
each. The DocErrorReporter can be used
by the method to print messages con-
cerning validation errors.

This feature provides a useful extension
to our code-review reports: date filtering.
Some organizations specify that all code
must be reviewed periodically. A report
that shows which classes have been
reviewed since a specified date will alert
the reviewers to the parts of the codebase
that need attention. By specifying a new
custom tag called @reviewdate, we can use
the doclet’s custom command-line option
to find out which classes have been
reviewed since a specified date. Listing 3
shows the new methods and member
variables for ReviewDoclet. The option-
Length method is implemented to return 1
if a “-date” option is passed, and 0 other-
wise. validOptions looks for a -date option
and confirms that the associated argu-
ment contains a well-formed date. Since
the doclet does not require a -date option,
validOptions returns true if none is found. 

Listing 4 contains a modified 
inner loop for the start method, 
which looks for a reviewdate tag 
and parses the text associated with the
tag as a date. If the review date is after
the date specified on the command
line, the report simply outputs “OK.” If
the review date is absent, not parseable,
or before the specified date,
ReviewDoclet prints an appropriate
message.

Conclusion: The Future of Javadoc
The biggest impending change related

to Javadoc isn’t in Javadoc itself, but rather
in the extension of the concept of source
code markup. The forthcoming J2SE SDK
1.5 includes an implementation of JSR
175, A Program Annotation Facility for the
Java Programming Language. This JSR
defines a syntax and API for source code
annotations that can be read at compile
time or runtime, instead of just by the
documentation tool. The resulting meta-
data could be used for purposes ranging
from source-code generation to compiler
checking and code verification at runtime.
JSR 175 is already somewhat controversial
due to its “macro-y” nature and adoption
of features seen in .NET, but it will doubt-
less have significant impact on the way
large Java applications are written and
constructed. Of course, Javadoc will also
receive extensions so that the new anno-
tations can be documented. 

The code review documentation tools
described here are a useful extension of
Javadoc, but they represent only one
extension of Javadoc’s functionality. I
encourage you to find ways to apply
Javadoc to the problems facing your
team. No longer will you be “working for
Javadoc” – inserting the missing tags and
malformed comments that Javadoc com-
plains about. You now know how to
make Javadoc work for you.

Resources
• Javadoc Tool page: http://java.sun.

com/j2se/1.4.2/docs/tooldocs/javadoc/
• Doclet overview: http://java.sun.com/

j2se/1.4.2/docs/tooldocs/javadoc/over
view.html

• Taglet overview: http://java.sun
.com/j2se/1.4.2/docs/tooldocs/javad
oc/taglet/overview.html

• Doclet.com (directory of third-party
doclets and doclet information):
www.doclet.com

• JSR 175 homepage: www.jcp.org/en/
jsr/detail?id=175
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Listing 1 
public class SimpleTagletExtender 

extends SimpleTaglet {

public SimpleTagletExtender() {
super("review","Code

Review:","tm");
}

public static void register(
Map tgltMap) {

SimpleTagletExtender tag = 
new SimpleTagletExtender();

Taglet t = (Taglet) tgltMap.get(
tag.getName());

if (t != null) {

tgltMap.remove(tag.getName());
}
tgltMap.put(tag.getName(), tag);

}

}
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oe Ottinger, JDJ’s editor-in-chief, had the opportunity to talk

with Amy Fowler, a senior staff engineer at Sun Microsystems

and one of the founding members of the Java Swing GUI

Toolkit, and discuss Swing, JSF, the JDNC, and some general

trends in Java.

JDJ: Can you tell us what your role is at Sun now? 
Amy Fowler: Officially, I’m the technical lead of the Java
Desktop Network Component (JDNC) project, which aims to
simplify Java desktop client development for Web-enabled
applications. Unofficially, I’m a rich-client agitator. I’ve been
at Sun forever and have been an engineer on the J2SE client
team since the days we called it the “JDK” and there were a
total of eight packages. Most of that time I’ve spent on the
Swing team, with a year-long tour of duty in J2EE as the JSF
spec lead, trying to define a component model in the other-
wise amorphous Web tier. So I have history, perspective, and
a genuine passion for Java and user-interface software. 

JDJ: What do you see Java being like in the future? 
AF: Almost nine years ago Java hit a developer productivity
sweet spot by providing a language that made just the right set
of trade-offs between power and complexity. As the demands on
software grow (more, better, faster, prettier), Java must target
that sweet spot on a grander scale by making a more-capable
platform easier to use. Tools are in there somewhere. If I may
dream a bit, I hope Java will take advantage of the increasingly
mind-blowing GPUs to deliver us from ’80s-style user interfaces. 

JDJ: As a JCP member (and former spec lead), how well do you
think the JCP works? Are there any improvements that could be
made. 
AF: From my vantage point as a Sun engineer leading a JSR,
it seems the JCP is a reasonable framework for involving the
Java community in the evolution of Java standards. I think
the process works best when a JSR is kicked off with a con-
crete proposal and working implementation as a starting
point. Doing design by committee is like trying to run in the
shallow end of a swimming pool. 

One change we might need is an expiration on stale JSRs –
the ones that get filed but never kicked off. If the leading com-
pany fails to take action, it shouldn’t lock out other interested
potential leaders/participants. 

JDJ: Where do you see JDNC falling in the implementation hier-
archy? Who are the primary users and developers, and when
can we expect to see it in the marketplace? 
AF: JDNC fits quite nicely on top of Swing and Java 2D. We’ve
meticulously layered the implementation of JDNC so that

developers can take advantage of it at many levels. If you’re a
Swing developer, you can use our Swing extensions package
to get features like integrated table sorting/filtering/high-
lighting, data streaming, data binding, etc. The higher-level
JDNC components wrap Swing and our extensions to provide
a simpler API for common use scenarios. This API is targeted
at Java developers who aren’t necessarily Swing literate.
Finally, the XML Schema layers on top to provide a declara-
tive alternative to constructing the GUI, and this can be used
by markup developers who may or may not know Java. 

My June ’03 white paper (www.javadesktop.org/articles/
JDNC) focused mostly on the XML layer, but we’ve spent most
of this last year developing the underlying Java APIs, whose
simplicity should be reflected in the XML. We don’t view Java
coding and markup as mutually exclusive; in fact, we expect a
majority of applications will do both; JDNC will encourage a
sensible division of labor between the two. We hope to get the
bits on javadesktop.org before JavaOne to encourage you all
to come talk to us. 

JDJ: How does JDNC compare with JSF? JDNC’s stated goals
include less round-trip data, while JSF is likely to mandate 
more round-trip data – is there a middle ground from Sun
somewhere?
AF: Okay, I won’t hide my bias. Excessive round-trips and
associated page refreshes are an inherent limitation of
HTML applications that resulted from jamming a square peg
in a round hole – building GUI clients out of a document-
viewing substrate. Nonetheless, HTML applications have
become a major force in our daily lives and many have got-
ten quite good (Amazon paved the way). JSF is all about
making those Web apps easier to build, which is a very good
thing once you understand that doing it well is tricky
indeed.

To borrow a term from Dr. Jakob Nielsen (www.useit.com), I
think browser clients are well suited for the “ephemeral” use
case where users perform limited tasks of a sequential nature.
Rich, interactive clients deliver the tempo required by applica-
tions that are used intensively. Unfortunately, the user experi-
ence is usually not the driving factor in making the decision
between the two. 

But your question of a “middle ground” comes up a lot
and I’ve been squinting to find it for some time. One poten-
tial integration idea is to build some JSF renderers that emit
JDNC components as applets in key areas of the page to dial
up the view interactivity, like providing a tabular data view
that can be scrolled, sorted, filtered, and rearranged without
page refreshes. Where this breaks down is when the user trig-
gers an event that is routed back to the server and causes JSF
to rerender the page. The applet (and data) must then be
reloaded. Bummer. But software has amazing pliability, so I
suspect we can solve these problems if we decide they need
to be solved.
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JDJ: Why has JSF focused solely on Web content? To me, being
able to describe a working interface for all client models would
be a huge benefit, as I typically develop Web applications but
can see a valid use for some Web apps being desktop apps. So
far, SwingML, XUL, thinlets, JSF…all are trying to do the same
thing in different domains, which seems to beg for optimization. 
AF: This is the holy grail of GUI development – the ability to
define the UI once and have it magically map to the broad
range of scenarios that face users today from small devices to
browsers, to desktop apps, etc. The following is my personal
assessment of why this won’t work.

First, each scenario has distinctly different operational
characteristics, such as screen-size, input device, memory
capacity, network latency break points, etc., that require
thoughtful reconfiguration of the user experience. For exam-
ple, there’s nothing more annoying than an HTML application
that tries to act like a rich client – having the page refresh
when the user makes a selection from a dropdown choice is
an abomination of modern software. A decent client should
leverage the network without obfuscating it.

Second, we are by nature visual creatures and are ultimately
obsessed with having precise control over the bits on the screen.
This almost always requires tinkering, which is tailored for the
specific client technology. We’d never be satisfied with visuals
that are generated or limited by the least common denominator.

Ranting aside, there is definitely room for significant shar-
ing of some of the nonvisual bits, such as data models, valida-
tion, business logic, and application behavior. JSR 227 (data
binding) promises the requisite data-binding scheme to sup-
port this and we’re counting on Oracle to see this through [in
the meantime, data binding will be a major feature of JDNC]. 

JDJ: Since I’ve brought up Swing…in the JDNC document, you
mention some things in Swing as being nontrivial. Given that
most Swing interfaces certainly don’t seem to leverage what
Swing can do (or don’t leverage it well), do you see Swing
improving in ways that would change that? Do you think Sun
will ever revamp Swing’s documentation to the point where the
average Swing programmer no longer shrugs at “Swing’s” poor
performance? (I quote “Swing” there because it’s my opinion
that programmer education is the problem, not Swing.) 
AF: Let’s nail this right here. Due to tremendous efforts by the
Java 2D, AWT, and Swing teams, and the kindness of Moore’s
Law, Swing performance is no longer a valid excuse for not
using Java on the client. Thanks to Chet Haase and the Java 2D
team, 2D will continue its trend to rely more on the graphics
hardware acceleration. Swing’s lead, Scott Violet, did work in
1.5 to reduce Swing’s memory footprint somewhat. There are a
bunch of creative discussions going on with members of the
VM team on improving startup. I use a number of Swing appli-
cations daily on a three year old laptop and performance is just
not a problem. 

Now, one consistent and fair criticism is that it’s harder than
it should be to write a performant Swing app, which leads right
to the issue currently burning holes in my laptop. How do we
make Swing more tenable to a broader range of developers? We
have to make it easier to approach and ensure developers can
achieve better results with less effort. Swing is indeed broad
and fine grained. This was intentional. We didn’t want to limit
the kinds of GUIs that could be developed in Java.

It took us awhile to realize that while we get twisted pleasure
out of writing the threading code to load data into models asyn-
chronously, 99% of the world does not. It’s quite reasonable to
simplify these common or difficult tasks by layering APIs (like
JDNC), but we also need better tools and documentation. 

One theory I’m still trying to prove is that our monstrous
Javadoc is an issue. There are indeed more methods on
JButton than there ought to be, yet we should be able to
emphasize more clearly in tools and documentation the two
or three that developers really need. Javadoc is the reference
manual, yet I suspect it’s also relied upon as a programmer’s
guide. I definitely use it that way – it annoys me when I also
have to download a pdf spec to figure out how to use an API. 

JDJ: As a corollary to the previous question, are the new 
technologies coming out of Sun prioritizing documentation and
education? How much are they doing so, or are they focusing
on the technology alone? 
AF: Our priorities are clear: simplification and ease of develop-
ment. Documentation and education are obviously large com-
ponents of that, but it feels like we could do more of the latter.
Our competition is very good at that. 

JDJ: Will JDNC follow the JavaBeans component model? 
AF: Yes. As much as possible, we’re trying to make Swing function-
ality accessible through the beans patterns. For example, in our
high-level table component, you’ll be able to configure column
rendering (colors, alignment, etc.) as bean properties without hav-
ing to  understand Swing’s underlying CellRenderer mechanism.

JDJ: JavaBeans are used as a server-side component model,
whereas they began life as a client-side tools API (with
things like property editors and customizers). Are there
any moves to embrace more server-side declaratives, or
move toward the metadata model coming in 1.5? 
AF: I believe that JSF has some facilities for managing beans in the
Web tier. I recommend checking out the specification for details.
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JDJ: As a corollary, how do the changes coming in 1.5 affect current
designs? 
AF: Version 1.5 is the most exciting Java release in some time. It’s
my personal misfortune that the current version of JDNC must
run on 1.4.2, leaving me little time to play with 1.5 features direct-
ly. You all probably have more experience than I do in using 1.5’s
generics and autoboxing at this point! Unfair, but true.

In Swing, the new “Synth” look-and-feel will enable a whole new
way to customize the look of an application without touching a line of
code. This was part of the original vision of Swing – it just took us
seven years to get to it. With 1.5, developers can skin applications
without knowing anything about the pluggable look-and-feel (plaf)
packages because the visual elements of the GUI can be configured in
XML. Now we just need the tool that lets graphics designers, rather
than engineers, create the skins. 

For JDNC ,we’re looking forward to leveraging Swing’s new table
printing, Java WebStart enhancements, the Xerces parser, and
WebRowSet.

JDJ: How do you see Swing and SWT interoperating in the future? 
AF: The AWT team made some changes in 1.5 to better support
the hosting of Swing components within SWT (and Eclipse). It
would be nice if they could be mixed and matched more freely;
however, my understanding of the respective architectures is that
this would be horrendously difficult without incompatible
changes on one or both sides. 

In light of Java’s real and very mean competition (.NET and
what’s coming behind it), the last thing Java needs is a toolkit war.
I’ve been there before – it’s a complete waste of time. Our com-
petitor gets great joy out of watching the infighting within the Unix
community. Let’s not go there with Java.

JDJ: With the LayoutManager2 interface the constraint object is
passed as an argument to the container’s add method. Why is
the constraint not a property of java.awt.Component? Right now
the only way to change a constraint is to add and remove the
component. 
AF: This does seem like an oversight that needs to be fixed. I’ll
plead the case with the AWT team.

JDJ: Are there any plans to make AWT and Swing interoperate bet-
ter? If not, are there any plans to add Tree, Table, and TabFolder
to AWT because this would go a long way toward satisfying the
needs of people who want Swing’s power coupled with native
components? 
AF: AWT and Swing interoperate fairly well as they share the
same component model. We do have plans to make the heavy-
weight/lightweight clipping issue go away, hopefully, in the
release subsequent to 1.5. We don’t, however, currently have
plans to build peer’d components for Tree, Table, etc. Look-and-
feel fidelity is a big priority for us and we’ll always be investigat-
ing ways to improve it, but likely in the context of the Swing
components. However, the underlying platforms do evolve and
we’ll periodically reevaluate the best way to achieve fidelity.
(Q&A with Amy Fowler continued at www.sys-con.com/java.)

Our priorities are clear: 
simplification and 

ease of development”
“
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Quest Software understands the unique
challenges Java developers face today, and
has responded with tool sets that help identify
root causes of J2EE performance issues, 
isolate lines of code that cause bottlenecks,
automate the performance process and
ensure third-party J2EE application perform-
ance. Whether a company maintains a rigidly
defined development process or responds to
performance and reliability issues as they
come up, Java developers know that perform-
ance testing has never been more important.
Developers need to ensure that the project
they have invested their time and energy in is
successful - not only in their eyes, but also in
the eyes of management and, most important-
ly, the end user.

T
o ensure that your J2EE applications are
running at peak performance, consider join-
ing the thousands of companies worldwide

who depend on Quest Software to detect, diag-
nose and resolve J2EE performance issues
across the development lifecycle. 

Your Challenge: Quickly Identifying the 
Root Cause of J2EE Performance Issues

J2EE and portal development is complex. The
code developers write interacts with the assorted
frameworks, possible third party components/
libraries and leverages the resources of various
environments. All applications have key transac-
tions or use cases that must perform optimally. To
quickly narrow down investigation, developers

need to look for where time is being spent when
these key transactions run. For example, is time
spent in the Web tier, in calls to the database or in
your EJB or portal code?

Find out with Quest’s PerformaSureTM, a pow-
erful tool for diagnosing J2EE problems that
allows development teams to accurately and
quickly locate and
resolve the performance
bottleneck.

Your Challenge: Isolating
the Line(s) of Java Code
Responsible for Your
Performance Bottleneck

In the end, Java devel-
opers are responsible for changing Java code to
ensure that any identified performance bottlenecks
or memory leaks are resolved. If these problems
are located early in the development lifecycle, then
the company and the developers will save valu-
able time and resources compared with a more
reactive approach.  Developers need tools to help
them diagnose and understand performance and
memory issues at a line of code level.

Developers can use Quest Software’s JProbe®

Profiler and JProbe Memory Debugger to under-
stand how their code uses the resources avail-
able. By understanding which lines of code take
the most time to execute, which objects are per-
sisting in memory after garbage collections,
which methods are called the most and by whom,
developers can then make the necessary
changes to the application code to ensure per-
formance bottlenecks are eliminated.

Your Challenge: Automating the
Performance Tuning Process

Quest Software understands
that there are many demands on
developer resources, which is 
why time saving features are an
integral part of JProbe. Using
JProbe’s trigger facility, ANT 
task integration, snapshot differenc-
ing and command line interface,
developers can automate the
process of collecting performance
information and integrate with their
build and test systems. By automat-
ing the collection of this valuable
diagnostic information, developers
free up time for more crucial
responsibilities.

Your Challenge: Ensure Performance of J2EE
Applications Developed Offshore

A growing challenge for companies is manag-
ing the quality and performance of applications
that have been developed by third-party organiza-
tions. Even without a clear understanding of the
code structure and the exact testing that has
been performed on the code prior to reaching an
organization, development, testing and QA teams
are still ultimately responsible for the success of
the application. By using a combination of JProbe
and PerformaSure along with other functional
testing tools, developers can ensure that their
applications perform at an optimal level. If they do
happen to find performance issues, they can
quickly identify the root cause and provide
specifics to the offsite development team to
ensure the issue is resolved quickly and correctly. 

All organizations need to move faster and
more efficiently each day in order to win busi-
ness.  Java developers are being asked to take
on responsibility for more and more – and given
less time to deal with it all.  As a developer,
whether you need tools that will allow you to
treat performance and reliability issues more
proactively, or merely react faster to incoming
emergencies, we can help.  Let Quest Software
show you how our market-driven tools and expe-
rience can help you to quickly find performance
problems throughout your development lifecycle.

You know performance is important, let us
show you how easy taking control of it can be.
Visit us at: www.quest.com/jdj_advertorial and
learn more about ensuring better performing J2EE
applications with Quest Software’s JProbe and
PerformaSure.

PerformaSure’s Request Tree View highlights the most time-consuming com-
ponent, method or JDBC calls with color-coded hotspots.

Quest JProbe helps developers quickly pinpoint memory
leaks in Java code and eliminate performance and 
scalability issues.

PAID SUBMISSION BY QUEST SOFTWARE, INC.

www.quest.com
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mong geneticists there is an ongoing argument
about which species is superior: humans or bacte-
ria. Both are the end product of millions of years of
evolutionary refinement; they just took separate

routes on the road to survival. Humans represent the pin-
nacle of animal development, possessing feature upon
feature such as communication and the ability to alter the
environment to suit their needs, while bacteria took the
opposite tack and remained single-celled organisms that
adapt to fit their environment. Large animal species tend
to be very vulnerable to environmental change as each ice
age or asteroid collision tends to result in a mass extinc-
tion. The small and nimble bacteria, however, can weather
all storms that the planet throws at it; the irony is that
bacteria predate us and will outlive us.

I’ll segue this into application user interfaces.
When building software tools it’s often good to
put yourself in the mindset of the users who
don’t have your program available to
them. Without the functionality you are
about to add, what would they do
instead? It should always be possible
to not use a tool; without a particular
tool a developer will just fall back to
editing raw files in a text editor and

running scripts to do builds or database updates. The job
of a program is to take the raw APIs and package them in a
form that make sense at a higher level, adding features
such as validation, persistence support, or transactional
integrity. Once these tasks have been done, a user interface
can be added so that the execution of the tasks is easy and
intuitive to the user. 

Before immediately writing a lot of GUI code, if the user
without the tool was going to edit raw files and run
scripts, why not work with rather than replace this envi-
ronment? Some folks swear by their favorite text editors
like VI, emacs, or SlickEdit, priding themselves on their
ability to customize and configure macros and shell
scripts. I’ve seen developers who when running into a par-
ticularly nasty problem crank up a command prompt and
start grepping log and trace files to find out what is really
going on. I used to always view it as a failure of the high-
level tools if they weren’t able to fully replace the need for
developers to have to inspect raw files, but now I think it’s
just a different application species. Text editors came

before the GUI and will outlive the fads of client/server to
Web client to rich client and back. For me, as a Java devel-
oper, the features I appreciate most are those that help
with writing code by coloring source, highlighting errors
as I make them, or offering code completion choices.
When the electronic keyboard was created, the piano keys
were kept as they had been for hundreds of years with fea-
tures added for sampling and mixing the sound. At what
point does a computer program reach nirvana for its user
interface? 

If the most long-lived applications are those that fit
themselves around the existing interface, adding and aug-
menting what a user would do if the program weren’t
there, how does this relate to business applications?
Before computers there was lots of paper and filing cabi-

nets. Databases replaced the filing cabinets; howev-
er, apart from being a good way to archive and

store information, databases didn’t funda-
mentally fit into the way companies run.

In any organization information is col-
lated, files are dealt with or passed on
for attention, and the data flows
around the company. I’m not sure
what the best user interface is to
deal with the real world, but it is

one that mirrors a world without the computer, where
paper trails are kept, phone calls made, and meetings take
place. I even question whether or not database records
should be so formatted into rigid fixed columns
that, while they help to collect data, they constrain what
information can be held and arguably are just there so
that fixed format reporting can occur.

At some point in the future the kind of applications we
use will look horribly dated. Something far better will
come along that completely replaces the keyboard and
monitor. Jakob Neilsen has a nice list of books that talk
about the user interface of the future (www.useit.com/
books/future books.html), discussing ideas ranging from
three-dimensional globes to visualize weather, to a virtual
reality markup language. Whatever it will look like, one
thing that evolution should teach us is that sometimes
more is not necessarily better and that refined simplicity
stands the test of time, and the best computer interfaces
augment what the user would do if the application wasn’t
there.

Less > More
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ava developers have access to a variety of error detection
tools, such as try/catch blocks and variants of the
Exception class, but few mechanisms provide a struc-
tured, interactive recovery. As a result, users are fre-
quently faced with frustrating application instability that
can be difficult to resolve. Fortunately, an error recovery

framework can be easily created and integrated into almost
any desktop or Java server application.

Progressing from Error Detection
A typical application begins the error handling process by

catching an Exception object bearing some kind of problem
description, whether by virtue of the class type or attribute
data. The system might also perform error checking and data
validation on method return values for situations in which
corrupt data will not cause a crash outright. Ideally, the appli-
cation should be able to analyze each situation and take
appropriate measures to repair the environment so that the
task can be successfully completed. What typically happens
instead is that the afflicted task is aborted, perhaps with a
report or log of some kind. 

try

{

StringBuffer helloWorld = null;

JOptionPane.showMessageDialog( null, 

helloWorld.toString() );

}

catch ( Exception error )

{

JOptionPane.showMessageDialog( null, "Oops!" );

System.exit( 1 );

}

The problem is that providing recovery logic for each error
situation can be a time-consuming task whose solutions must
be distributed throughout a system’s logic. Each application is
unique, so preparing a general framework to handle error sit-
uations is a challenging task that many library and API devel-
opment teams prefer to leave to the application developers. 

The solution in these situations is for development groups
to create their own framework that allows common logic to be
reused within a context that allows for interactive system
guidance. The following roles facilitate this progression from
error detection to error resolution:
• Problem description
• Suggested solution

• Resolution manager
• Resolution listener
• Resolution validator

Describing the Problem and Its Solution
The error description is the best place to begin when

designing a recovery framework. Systems have the option of
specifying a problem component that either serves as the
base class for application exceptions, or is distinct with error
information as a constructor parameter. The latter strategy
works best with applications that are tightly bound to Sun’s
libraries and virtual machine because the exception architec-
ture remains consistent. Regardless, the component must
describe the problem in terms that both the user and the sys-
tem can understand. The problem can be represented by a
variety of perspectives that range in complexity – from a sim-
ple text string to a domain expert facility with access to a wide
variety of resolution and logging mechanisms. 

public interface IProblem

{

public void setError( Throwable p_error );

public String getErrorDescription();

...

}

The logic that discovered the error will typically create the
problem object and work to resolve it, but a collection known
to the application should track the object for later analysis to
ensure persistence beyond the current operation.

catch ( Exception error )

{

// Log the issue for later reference.

problemCollection.add( new Problem( error ) );

...

// Work to resolve issue.

}
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Figure 1 A problem description component
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Figure 1 illustrates a problem description component
that offers a reasonable amount of error and tracking
detail.

The error handling logic can also instantiate solutions
suggested for the problem because of the failing operation’s
intimate familiarity with the process and the expected envi-
ronment state. Not all solutions can be automated (such as
the need for a missing disk), so the solution role is best
broken into two classes: a suggestion component to pro-
vide resolution instructions and a solution component that
automates the resolution for execution by the system on
behalf of the user. Suggestion objects are directly associat-
ed with a problem in order to provide system access regard-
less of where the error is to be resolved, and each sugges-
tion in turn can be associated with a solution object if the
system can act on behalf of a user for the resolution
attempt.

public interface ISuggestion

{

// Call this if the suggestion can be automated.

public void setSolution( ISolution p_automatedSolution );

...

}

Designers should keep in mind alternate description or
instruction strategies that offer additional graphical or ani-
mated illustrations to support other language groups or
people with varying disabilities. Figure 2 illustrates the rela-
tionship between potential solutions and the problem
description.

There’s little reason for the role functionality of IProblem
and ISuggestion to vary so concrete convenience classes
can be provided for these two components. ISolution’s role
will almost always be custom to a specific application or
library so its implementation is left to the development
team.

Simultaneous attempts to solve a problem should be
avoided because the ideal benefits of the structured error
recovery include consistency and predictability. As such, syn-
chronization techniques need to be used with all of a prob-

lem’s methods, which has the added benefit of allowing the
internal ISuggestion collection to use fast data structures. 

ISolution serves as a facade for all of the operations
involved in a single attempt to recover from an error.
Therefore, Suggestion only needs to contain one reference to
an associated ISolution, and a value of null can represent a
user-driven solution. This one-to-one relationship ensures
that the user retains a clear understanding of the environmen-
tal and data consequences of any error resolution attempt,
which in turn increases the user’s confidence in the integrity
of the system he or she is using. 

A simple Suggestion class will often provide only a 
text description of the potential solution’s steps and 
consequences, but architects should also consider the use
of animations to clearly communicate what will occur 
with the suggestion’s selection. Wizards can be used in
automated solutions to collect custom data values that 
will affect the nature or severity of the consequence, such
as how far to adjust steam pressure in overloaded industri-
al equipment.

Guiding the Resolution Process
The selection of a suggested solution is best provided

through a component that can consistently orchestrate the
resolution process. The Mediator pattern provides an excel-
lent template for the problem-solver component by logically
connecting the problem and its solutions to the needs and
insight of the application. Figure 3 illustrates the
IProblemSolver interface and its relation to IProblem.

Concrete implementations of IProblemSolver accept a spe-
cific problem, execute solutions as appropriate, and then
check to determine if any given solution fixed the problem.
Problem solvers can either act independently, query the user
for guidance, or a combination of both as appropriate for
user accessibility and the failing operation.

...

IProblemSolver solver = 

new AutomatedProblemSolver( someProblem );

boolean resolved = solver.solveProblem();

Automated problem solvers that use only ISolution
objects are often best for server-side systems and client
tasks that are trivial in their resolution. Automated-
ProblemSolver is an example component that should be
provided by the framework for just such a purpose.
AutomatedProblemSolver looks through a given Problem
instance for valid ISolution instances and organizes their
execution according to a success likelihood indicator sup-
plied by the associated Suggestion. Architects need to be
careful when using automated problem solvers, however,
because the user has no control over the outcome other
than what executed solutions might provide. In fact, the
solutions provided will often require expert knowledge
about the system and environment, and the application
may need to intercede between resolution attempts by the
problem solver to reset any environment variables left in an
inappropriate state from a failed attempt.

Alternatively, user-driven problem solvers take advantage
of all provided ISuggestion objects by presenting to the user
a subset of those most likely to succeed. The primary benefit
of an interactive problem solver is the control felt by the
user, but situations can also arise in which the user is essen-
tial to the task at hand through intimate knowledge of the
environment or access to resources not programmatically
accessible. The recovery framework can provide such a com-

Figure 2 The relationship between potential solutions and the problem description

Figure 3 The IProblemSolver interface
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ponent, GuidedProblemSolver, that uses Swing or a similar
technology to present the user with an error resolution dia-
log containing the top three suggestions. The resolution is
iteratively attempted by users through the selection of a sug-
gestion and the execution of its instructions. Automated
solutions are supported through the association between
ISuggestion and ISolution components, but the suggestion
should clearly indicate the automated nature. A cancel but-
ton should always be provided by the dialog to allow the user
the opportunity to cancel the task instead of resolving it (for
example, a disk that is not on hand might be needed). The
application should still communicate with the problem
solver after each resolution attempt to ensure that the envi-
ronment is in an appropriate state for the next attempt. 

Just as with suggestions and solutions, several variations
of the problem solver can be introduced to applications. For
example, a wizard could query users on their preference for
resolution with regard to the existing state of the operation,
much in the same way some applications present users with
a series of questions to determine which help document
would best meet the user’s needs. Alternatively, a Web sys-
tem might use a problem solver to track the session and gen-
erate HTML forms that simulate an interactive dialog. As can
be imagined, problem-solver components can become com-
plex applets in their own right, and so require special atten-
tion from the technical and business experts.

Application Participation
The confirmation or rejection of an attempted solution is

an important aspect of error resolution. A problem solver
could be used for this task, but a role-based component bet-

ter allows the application’s seamless integration into the
process without affecting the more general nature of the error
recovery framework. Figure 4 illustrates the relationship
between a problem solver and a resolution validator.

A concrete implementation of IResolutionValidator will be,
by necessity, a domain expert component that is specific to
the operation affected by the error. The resolution process can
be complex because the observing component must intimate-
ly understand what a stable operation looks like from execu-
tion, data integrity, and environment perspectives. Validation
logic must consider whether all three aspects of the operation
have been repaired by an attempted solution; if not, the val-
idator must consider whether additional attempts should be
made, or if the operation will at least work well enough to
allow the data to be saved in anticipation of a new session. For
example, word processors often create backup files that can
be reopened once the application has been restarted, and
many systems can behave in a similar fashion for calculation-
al tasks. However, it’s important to understand that validators
are not responsible for performing any repairs upon the sys-
tem, but rather must only communicate to the problem solver
whether or not the given problem remains an issue.
Environment adjustments and data rescue are performed by
solutions or additional problem-solver observers. 

public class StringBufferValidator

implements IResolutionValidator

{

public boolean validateResolution( IProblem p_problem )

{

NullStringBufferProblem issue = 

( NullStringBufferProblem ) p_problem;

if ( issue.isBufferNull() == true )

{

return false;

}

return true;

}

}

...

// Prime the problem solver.

IProblemSolver solver = 

new AutomatedProblemSolver( NullStringBufferProblem,

new StringBufferValidator() );

...

// Validating inside an automated solver.

currentSolution.solve();

boolean resolved = 

m_validator.validateResolution( m_problem );

The system can provide listener objects to the problem
solver to observe the resolution process, provide guidance to
the problem solver, and adjust the environment as necessary
in reaction to the outcome of any attempted solution. Often

Figure 4 The relationship between a problem solver and a problem-solver listener

Figure 5 The relationship between a problem solver and a problem-solver listener

Simultaneous attempts to solve a problem should be avoided
because the ideal benefits of the structured error recovery 

include consistency and predictability”
“
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these components are specific to the operation at hand, but it
would be reasonable to also make the observer interface
implementations the same class that also implements the val-
idating logic. Figure 5 illustrates the relationship between the
problem solver and the problem-solver listeners. 

IProblemSolverListener provides the final component in the
resolution process that facilitates the application’s active partic-
ipation. Instead of determining whether the operation can be
reactivated for further processing, concrete derivations of
IProblemListener perform system housekeeping in reaction to
the failure or success of the solution attempted. In many
instances these listeners can record particulars of the error
recovery attempt to facilitate the development of new system
solutions that avoid the problem outright. Other listeners might
attempt to reset the environment state if the process of execut-
ing a solution went awry. If the resolution attempt placed the
task into a particularly dangerous or disrupted state, each lis-
tener has the opportunity to recommend to the problem solver
that no further attempts be made (i.e., abort the task and let the
system start over, even if that would result in lost data).

These suggestions are just that, however, and the ultimate
responsibility for approving the abortion or continued pro-
cessing of an operation remains with the problem solver’s val-
idator. For the best effect, a problem solver should notify each
associated listener immediately after a solution is attempted. 

...

// Inside an automated solver.

currentSolution.solve();

boolean resolved = 

m_validator.validateResolution( m_problem );

for ( int i = 0; i < m_listeners.count(); i++ )

{

IProblemSolverListener listener =

( IProblemSolverListener ) m_listeners.get( i );

listener.solutionAttempted( m_problem, 

currentSolution,

resolved,

countRemainingSolutions() );

}

Conclusion
The tools necessary to identify the occurrence of errors are

already available to developers, but additional work is necessary
to provide a consistent and reliable resolution mechanism. A
general error recovery framework can be easily created and
extended to facilitate problem resolution in both Web and desk-
top systems. In many instances, however, expert insight into how
the system works will be required to make the most of the frame-
work’s capability to ensure the best user experience possible. 

This article explored the design of such a framework to pro-
vide a precise method for describing the problem at hand, iden-
tifying and attempting solutions, and ensuring that the problem
has been resolved. The process can be automated in situations
where user input is impossible or inappropriate, or made inter-
active through the presentation of dialogs and wizards. A com-
plete implementation of this framework can be found at
http://home.insight.rr.com/thebretts/todd/research/.
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ust as the Web has revolutionized
information distribution and
retrieval, instant messaging is revo-
lutionizing communication. Instant
messaging is a powerful tool that

few enterprises or application develop-
ers have fully harnessed. Despite its
pervasive use by millions all over the
world, few businesses have yet to
exploit it.

Presently instant messaging in the
enterprise is hobbled by competing
service providers each with their own
proprietary protocol. Most end users
are wedded to one of the major
providers, such as AOL, Yahoo, MSN,
and ICQ, since networks of acquain-
tances create a formidable inertia to
new players. If a business wants to pro-
vide services via IM, they have to play
with at least the big three providers to
reach customers. Complicating matters,
existing IM clients are not extensible or
easily integrated into business process-
es. Clients today do not centrally log
messages or furnish the ability to
expose enterprises or systems as one
buddy and dynamically dispatch mes-
sages to potential responders based
upon availability.

In the increasingly regulated post-
Enron and HIPPA business environ-
ment where penalties are stiff, logging
messages and ensuring confidential
information isn’t leaked is of utmost
importance. This is where JBuddy
comes to the rescue. JBuddy provides a
uniform API against which developers
can easily build their own applications
that interoperate with instant messag-
ing but serve their own needs.

JBuddy is an all-Java library that sup-
ports AOL Instant Messenger, ICQ,
MSN, Yahoo Instant Messenger, and
enterprise IM solutions including Lotus
Sametime, Jabber, and Zion’s own mes-
saging protocol. For those developers
required to use a non-Java language,
JBuddy even sports a COM wrapper that
exposes JBuddy in both COM and .NET
using an interop layer. The details of the

underlying protocols are cleanly hidden
from the application developer and the
API is deceivingly elegant and simple.
JBuddy supports file transfer as well as
the ability to set away messages,
retrieve lists of buddies, check buddy
availability, and receive system events
from service providers. However, to tie
into service-specific features, JBuddy
provides an additional set of interfaces
for each, allowing you to more fully
leverage the different features. There are
a total of 20 classes in JBuddy residing
in two packages: com.zion.jbuddy and
com.zion.jbuddy.filetransfer. 

To put JBuddy through its paces, a
small “BuildBuddy” bot was constructed
that would send notifications when a
software build was completed and
respond to inquiries about the present
build number. The notifications could
be generated either by Ant tasks or shell
scripts. At the start of a build the bot
would change its status from “available”
to “away” and broadcast a message to all
buddies regarding either the success or
failure of a build. A set of command-line
programs to manage the bot’s buddy
lists and services were written to facili-
tate configuration. Since the bot should
always be online, it was implemented as
a server with clients connecting via RMI.
Figure 1 shows the overall structure of
the server. The BuildGateway class
implements the JBuddy IGateway inter-

face through which IM events are deliv-
ered. In the case of this bot, there’s only
one instance of BuildGateway created
and it handles events for all registered
services. 

The source code for the bot can be
downloaded from the JDJ Web site
(www.sys-con.com/java/sourcec.cfm).
To build and run the application you’ll
need Ant as well as a license from Zion
for JBuddy. Compiling the project is
easy, just type “Ant” within the project
directory. To run the server you’ll need
to create a .java_policy file in your home
directory with the following content:

grant {

permission java.security.AllPermission;

};

In addition you’ll need to edit the
java.rmi.server.codebase property in the
run_server.sh script to point to im.jar in
the project directory. Once these modifi-
cations are complete, the server can be
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started from the command line via “./
run_server.sh”, passing the hostname of
the machine and optional plug-in config-
uration file. Table 1 lists the various com-
mand-line and Ant tasks. Before you can
use either the command-line utilities or
Ant tasks in a build process you must con-
nect to a service by using “addService”.
AddService has the following parameters:

addService <hostname> <client type> <user-

name> <password>

The hostname is the address of the
machine on which the RMI server is
running. The client type can be AIM,
YIM, ICQ, MSN, etc., as found in the
JBuddy Javadoc. Presently the bot will
print out verbose output so you can see
the callbacks in action. If the account
you created doesn’t already have bud-
dies, you’ll need to add them by using
the “addBuddy” script. When adding a
buddy you must specify the service type
as well as the username of the account.
Using the Ant tasks requires adding the
task definition to your Ant file. The file
“example.xml” is a prototype Ant script
using the command-line utilities. 

While the API is extremely concise, the

devil is in the details. Since this is a fairly
large application I’ll focus on the core
functionality as it relates to JBuddy.
Although JBuddy does a great job of ab-
stracting away the nastiness of the under-
lying communication protocols, manag-
ing the various clients with their idiosyn-
crasies is still a formidable challenge. 

The most logical place to start is with
the creation of a client connection. The
“addService” method on the Build-
BuddyServer connects to a service
provider given the service type (AIM/
YIM, etc.), username, and password. For
ease of use, the settings for the service
are saved as application preferences
using the 1.4.1 Java Preferences API by
the BuildBuddyConfiguration class.
Connecting to a service is accomplished
by passing an instance of IGateway into
the factory method on IClientFactory:

IClient client =

IClientFactory.factory(<gateway>,<service

type>,<username><password>);

The service type is a constant from
IClient such as AIM, YIM, ICQ, etc. The
client created is not yet connected to the
service. To connect to the service, the

connect method needs to be called; how-
ever, it is an asynchronous method and
when it returns you should check the
return value first as you may not actually
be connected to the service yet and
hence cannot perform any operations on
that client. Wait until the client is ready
by checking the isOnline method before
performing any operations on that client:

client.connect();

while ( !client.isOnline() ) {

Thread.currentThread().sleep(500);

}

Note: In a robust application the loop
should also check for successful authenti-
cation to the service provider. If authenti-
cation fails, an admin message will be sent
to the IGateway instance registered for the
client with a text message of some sort
that the username/ password is invalid,
followed by a subsequent connection lost
event to the gateway. The is Online
method call would therefore block indefi-
nitely. The message sent by the service is
different for each service provider. The
BuildBuddy bot doesn’t handle this situa-
tion and assumes that the account and
credentials provided are valid.
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During development, it’s important to
know that IM services, such as AOL AIM,
impose several restrictions including
message send rates, warning percent-
ages, and limits on the number of times
an IM account can log into the service
within a specified time interval. If the
threshold is exceeded, the account is
inactivated for a period of time measured
in minutes. This can cause significant
problems during development and
necessitates several backup accounts. All
client objects are saved in a List to facili-
tate disconnecting from all of the services.

One of the core features of the bot
was its ability to change “state”
depending on whether a build was in
progress. Since this bot maintains a
presence on multiple services, it must
iterate over the list, changing the state
on each client object representing the
connection. Interestingly, the capabili-
ties of the various IM services vary dra-

matically with regard to away mes-
sages. Both AOL and Yahoo support
custom away messages so that users
can specify their own messages, where-
as the other services have hard-coded
choices or none at all. The status of a
client can be set via:

client.setStatus(IBuddy.<type>,message);

The simplicity of this line is somewhat
deceiving. The BuildBuddy bot has to set
a different away type for each service.
IBuddy.AWAY is used for AOL, whereas
IBuddy.CUSTOM_AWAY is used for Yahoo
and IBuddy.BUSY for MSN. In the case of
MSN the away message is ignored. This is
an area where perhaps another level of
abstraction would be beneficial. 

The broadcast method on Build-
BuddyServer iterates over all the services
and fires an instant message to each
buddy. For each service there isn’t a
canonical list of buddies – it must be
constructed by taking the distinct union
of all buddy groups. A buddy can belong
to more than one group; however, when
blasting a message out to all buddies,
sending the same message to the same
person more than once is obviously not
a good idea. Listing 1 constructs the
unique buddy list for a given client.

After the unique list of buddies is
acquired, a message can be sent out to
each by simply calling “sendIM
(<buddy>,<message)” where <buddy> is
a string. Each call to sendIM should be
wrapped in a try/catch block since an
IOException will be thrown if the buddy
is not online. In the case of AIM, you
can’t repeatedly blast out instant mes-
sages to the same buddy in rapid suc-
cession. AIM has a time threshold for
message intervals and if this threshold is
violated, the client is automatically
kicked off for a period of time. While this
bot doesn’t contain logic for spacing
messages, any production system must
take this into account or work out terms
with AOL to have such restrictions lifted.
In testing JBuddy I only ran into this
when blasting the same buddy in a loop.

As mentioned previously it’s through
the IGateway callback interface that IM
events are delivered. Whenever the status
of a buddy changes, the “incoming-
Buddy” method will be called. The
IBuddy object encapsulates the state
information about the buddy. In addition,
after the bot has sent a message to a
buddy, if that buddy begins to type, a
message of type IMessage.Typing is sent
back to the bot. This is how regular clients
know whether a buddy is typing a reply

Table 1 Command-line and Ant tasks

Command-Line Tool
addBuddy                          broadcastMessage
removeBuddy                     listBuddies

addService                         quit
removeService                    run_server.sh

Ant Tasks
BroadcastTask                    ChangeStatusTask

FREE*CD!

Only from the World’s Leading i-Technology Publisher

— The Complete Works —
CD is edited by JDJ Editor-in-Chief Alan Williamson and organized 

into 33 chapters containing more than 1500 exclusive JDJ articles!

All in an easy-to-navigate HTML format! BONUS: Full source code included!

ORDER AT WWW.SYS-CON.COM/FREECD

*PLUS $9.95 SHIPPING AND PROCESSING (U.S. ONLY)

Secrets of the Java Masters
Every JDJArticle on One CD!

©COPYRIGHT 2004 SYS-CON MEDIA.  WHILE SUPPLIES LAST.  OFFER SUBJECT TO CHANGE WITHOUT NOTICE.  ALL BRAND AND PRODUCT NAMES ARE TRADE NAMES, SERVICE MARKS OR TRADEMARKS OF THEIR RESPECTIVE COMPANIES.

$198.00
VALUE!( )



61May 2004www.SYS-CON.com/JDJ

and thus is used to provide visual feed-
back. The adminMessage method
receives notifications from the service
regarding authentication and other serv-
ice announcements. A call to the
connectionLost method has a multitude
of causes including the maintenance of a
service’s servers, loss of network connec-
tivity, or the same IM credentials being
used by another client. The BuildBuddy
bot assumes that a lost connection stems
from a server reboot, hence it attempts to
reconnect. Because the connectionLost
method is also used to inform the client
of an authentication failure, this can be
dangerous and additional state would
need to be maintained.

One of the most exciting features of
the bot that I will leave you to explore is
the autoresponse plug-in architecture.
You can add plug-ins that will respond to
a query posted by a buddy. Each plug-in
has an associated regular expression that
determines to which messages it
responds. Combined with the file trans-
fer support APIs, there are unlimited
opportunities. 

There are some issues companies
should be aware of when building appli-
cations on top of proprietary instant mes-
saging protocols. First the various instant
messaging providers are sensitive to secu-

rity on their networks, having been bitten
by viruses and “booter bots” (bots on the
IM network that cause another user to be
disconnected by exploiting a client vul-
nerability), thus they can and will unex-
pectedly modify their protocols. While
there will undoubtedly be hiccups when
protocols suddenly change, reverse engi-
neering the changes is a much tougher
challenge worth avoiding.

Zion has indicated that it was working
with the different IM providers to forge
agreements but no terms had been
reached at the time this review was writ-
ten. However, Zion will provide patches to
subscription customers free of charge to
correct incompatibilities as soon as they
are available. In addition, JBuddy does not
yet support retrieving/setting buddy icons.
While this is purely a vanity feature, some
may want the ability to choose an appro-
priate icon to represent their presence.

If you don’t require public IM for your
IM bot application or if you need to keep
messages internal to your organization for
compliance, etc., JBuddy SDK also sup-
ports enterprise IM solutions such as
XMPP (Jabber), Lotus Sametime, as well as
Zion’s IM client as featured on java.com
(JBuddy Messenger) and Java IM server
(JBuddy Message Server), which will com-
plete any realtime enterprise architecture.

Summary
JBuddy is a powerful library for build-

ing IM-enabled applications. Within
minutes a developer can have IM capa-
bilities built into an existing application.
Enterprises looking to provide IM func-
tionality for customers can use JBuddy
as a solid foundation to interface existing
services.

Listing 1 
protected List getUniqueBuddies
(IClient service) {
List uniqueBuddies = new ArrayList();

IBuddyList list =
service.getBuddyList();

Enumeration grpEnum =
list.getListOfGroups();

while ( grpEnum.hasMoreElements()
) {

Enumeration buddies = 
list.getBuddiesInGroup(((String)grpEnum
.nextElement()));

while (
buddies.hasMoreElements() ) {

Object obj = bud-
dies.nextElement();

IBuddy buddy =
(IBuddy)obj;

if (
!uniqueBuddies.contains(buddy.getName()
)) {

uniqueBuddies.add(buddy.getName());
}

}
}

log.info ( "unique buddies: " +
uniqueBuddies.size() );

return ( uniqueBuddies );
}
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David Litwack is responsible for the development and advancement

of Novell’s secure Web services strategy, a position he assumed in July

2002 following Novell’s acquisition of SilverStream Software, a company

for which he’d served as president and CEO since 1997. He is also a 

member of Novell’s Worldwide Management Committee. JDJ speaks with

him about a range of contemporary computing issues.

JDJ: You’ve worked on PC products in the ’80s, then pioneered client/server
in the ’90s. Since then we’ve had the Web, and now “Web services.” 
Is it the right term, do you think? For example, an old Powersoft colleague
of yours, Mitchell Kertzman, prefers to call the distributed application 
architecture “client/service.” Do you agree – should we be talking about
client/service architectures now?
DL: Web services is a technology, not an application architecture.
Client/server was comprised of a number of technologies, such as
Windows, OO, SQL, ODBC, etc., which together allowed us to build
applications in a new way. Web services – as the packaging, descrip-
tion, and discovery model – is only part of the new puzzle. It’s the use
of “services” as a component-based foundation for applications that is
important. At its essence is a clean separation between the source of
information and its delivery, which enables a far more flexible and
personalized form of application.

There were two things wrong with client/server: the client
referred to a specific hardware device and the server referred 
to a specific back-end system. There was a hard wiring 
between the two. The goal today is to provision any informa-
tion or systems, regardless of how they are physically imple-
mented, to any audience, regardless of how they connect, 
in a secure and personalized way based on identity. What we 
want is to dynamically match the logical service to an identity.
In effect, identity/services is a better description of this new
architecture.

JDJ: What about the buzzword of 2004, SOAs?
DL: The industry has struggled a lot more with naming this archi-
tecture than client/server, maybe because it’s a more comprehen-
sive set of technologies. As I’ve just described, the essence is 
the service. So SOA is as descriptive as anything I’ve heard and
seems to have broader acceptance today than any other term. 
I always try to refer to SOA rather than Web services. In fact, I
believe you can be true SOA, without even being SOAP based.

JDJ: Still on Java – what’s your position on the JCP – is it the right way to
do things?
DL: JCPs are time-consuming and complex, but so are all stan-
dards groups. I suspect the hidden agenda when the JCP ques-
tion is asked is whether the JCP process is “fair,” meaning, does
Sun bias it? In fact it has been a fair and reasonable process, 
and Sun has been as reasonable a custodian as can be expected,
considering the JCP is not a pure, open standard.

Goodbye ‘Middleware,’
Hello SOAApplications

EXCLUSIVE
Q&A WITH...

Senior Vice President of 
Web Application 
Development Products, Novell

David A. Litwack
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JDJ: Would/could anyone else safely be a custodian of Java? The open
source community or IBM?!! How about Novell? ;-)
DL: Tough question. Could Java move from Sun to a more truly open
standard?  Yes, I think so, with so many organizations already committed
to the process. Could it move to open source? Maybe. But remember
that you can be an open standard without being open source. Let’s sepa-
rate the two questions. I think Java becoming an open standard would
be helpful with some of the industry politics and make Java generally
more acceptable to everyone. It would also free up some Java-based
efforts from some of Sun’s restrictive licensing practices.

As far as open source, Novell has become a huge proponent. However,
there are many flavors of open source, some more diffused in the com-
munity and some more focused in one or two organizations. Java and
J2EE are huge and would require support from some large players. We
could start with open sourcing some key pieces, like the JVM, if we could
work around Sun’s licenses. 

JDJ: You have said that few Web services will be open source, since these
are frequently tied to strategic, proprietary systems. Can we still expect
that the presentation that consumes the Web service will be open
sourced, though? 
DL: Remember that the essence of Web services is to black box a variety
of back ends, to hide their technology. Inside these black boxes there is
no standard. They could be mainframes, HP3000, relational databases,
EDI, Web sites, SAP systems, and so forth. But on the consumption side,
the world is becoming more ordered, with standards such as the Java
Portlet spec and XForms. Novell has invested heavily in XForms, work-
ing with W3C, because we see it as the missing link that binds XML to
presentation. A commonly accepted way of doing things is one of the
elements that fosters open source.

JDJ: What’s the overall effect on Java of the compelling economics of
Linux?
DL: Linux is clearly the next market wave. It’s driven by the perception
that open source has a better economic model for customers and frees
them from vendor oppression. A lot of Linux will move into the corpo-
rate world in the next few years. Linux will not replace the mass of older
systems out there. But there is an ethic about Linux that it will simplify
and consolidate. Therefore, I believe that SOA will frequently ride into
an organization on the back of Linux.

There are not as many new Java applications being written today as
we would like because, frankly, there are not as many new systems
being written, period. The adoption of Linux will drive an effort to
simplify the historic IT mess, and SOA will be a big part of it. Java and
J2EE are excellent environments for implementing SOA.

JDJ: How much closer are we to resolving the security aspects of 
Web services?
DL: There are three things required to resolve Web services security: a gen-
eral understanding of the issues; a universally accepted place where the
solution will be determined; and acceptance and implementation by the
industry. The first has largely occurred. The second involves a consolida-
tion of sometimes competing standards groups. I think by the end of this
year, the way will be clear for the delivery of all the key security standards,
rapidly followed by commercial implementations by vendors like Novell.

JDJ: What about identity management, is it all sorted yet?
DL: Identity management is yet another really broad term, with many
facets. This category has grown up with big players starting from the direc-
tory/ metadirectory, and smaller players starting from a variety of areas,
like password self-service, workflow-based provisioning, identity-based
applications like white pages, and newer areas like virtual metadirectories.

Identity management mirrors SOA in some ways, with a number of
moving parts that are fragmented but should really someday integrate
to one thing. We’re already seeing this consolidation occur, with a
number of smaller players recently being acquired. 

Ultimately, identity management should be about: 
• Maintaining and administering a single view of identity, across dis-

parate identity stores. This may include multiple directories or appli-
cation data stores within or across organizational boundaries.

• Authorizing access based on role or organizational group, either
via an administrator, delegate, or user self-service

• Provisioning resources based on centrally maintained policies or
via workflow-based approvals

• Providing identity-based applications, such as white pages, yellow
pages, org charts, skills inventories, etc., in an easily customized
way that may also be embedded within applications

• Auditing and monitoring of all identity-based activities in a way
that can satisfy regulatory requirements

It will increasingly become the industry view that this is one inte-
grated whole, and not piece parts.

JDJ: Talking of complexity, is J2EE too complex? If so, what’s the best
way forward?
DL: I believe that all standards go through three phases. First, the stan-
dard demonstrates its value but is immature, missing some of the
basics, and we eagerly await the next version. Then the standard
matures substantially, with many of the most frequently used pieces
becoming robust. The standard is now enterprise ready, but it
becomes harder for vendors to implement the much more complex
standard, especially now that they have a large customer base to sup-
port and migrate. Finally, the standards body spends much of its
effort on peripheral issues that a very small percent of the base will
use or even understand. This occurs at precisely the time when the
standard becomes mainstream and a core set of features are used
widely, by mainstream users who hardly know about the more exotic
features. At this point, vendors begin to question the need to imple-
ment the entire spec.

J2EE is well into the second phase. As the complexity increases, the
relevance of incremental features diminishes and the standard starts to
stabilize. An interesting side note with J2EE is that in the next year or so,
you will see enterprise class, compliant, open source J2EE servers. It’s
possible, despite Sun’s certification practices, that the pressure from the
open source community for mainstream enhancements will trump the
more theoretical nature of the mature standards committees.

JDJ: Why did Sun’s Jonathan Schwartz say “Middleware is history”? 
Is middleware in fact just beginning? Or is Schwartz right, and end-to-end
“systems” will supplant it?
DL: What’s in a name? SOA is an inherently middle-tier centric architec-
ture. There’s no doubt that in the world of SOA we will have applica-
tion, integration, and portal servers; content management systems;
policy and workflow engines; directories and metadirectories; identity
providers; proxies; etc. These are all technically middleware. But as a
market category, middleware may very well go away. Why? Because all
of these things listed are only a means to an end and, therefore, not
what people want to buy. People don’t buy carburetors to have carbu-
retors. Carburetors are a means to an end. People buy cars.

What is the equivalent of the car? An SOA application. At Novell,
we’ve been working to bring together all aspects of identity-based SOA
into a suite for that reason. The more transparent we can make middle-
ware, the easier it will be to deliver SOA applications. That will be the
new category.

JDJ: Exclusive Interview
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elcome to the May edition of the JCP column! Each
month you can read about the Java Community
Process: newly submitted JSRs, new draft specs,
Java APIs that were finalized, and other news from

the JCP. Before we start, let me quickly follow up on last
month’s column: the Groovy JSR was approved unanimously.
Congratulations to Strachan, et al, and I wish them much suc-
cess with the JSR.

Coming Soon to a Television in Your Neighborhood
With a new JSR on the ballot, the JCP enters a new world. Cox

Communications with the support of CableLabs, Comcast
Cable, Time Warner Cable, and others have submitted JSR 242:
J2ME Digital Set Top Box Profile – On Ramp to OCAP. The profile
plans to target the J2ME CLDC platform and include APIs for
I/O, networking graphics, and so on. It will also include a subset
of the existing Java TV API. The JSR states that its goal is to
address the current market of set top boxes, which have relative-

ly small capabilities with regards to graphics, available memory,
and processing. Another goal is for the profile to be forward-
compatible with the more powerful boxes based on OCAP.
OCAP stands for OpenCable Applications Platform. This is a
Java technology–based middleware platform for the next gener-
ation of cable set top boxes for the North American market.

JDO, Take 2
JSR 12 defined version 1 of the Java Data Objects specifica-

tion. Since its completion in April 2002 the technology has
received a great deal of attention and feedback. Developers’
experience with JDO has been incorporated into the submis-
sion of JSR 243, Java Data Objects 2.0 – An Extension to the
JDO Specification. In version 2, the spec lead and the expert
group are planning to improve JDO’s alignment with the J2EE
platform, improve ease of development, standardize the sup-
port for relational databases, and broaden the scope by
including the persistence architectures from more vendors.

The “Almost There” Category
JSRs 86 and 205 are on the Final Approval Ballot, the 

last hurdle before a JSR is declared final. JSR 86, led by 
IBM, develops a specification for Enterprise Media Beans.
This provides a framework to enrich applications that 
make use of entity beans in J2EE containers with media
types such as audio, video, and images. The JSR standar-
dizes the integration of encoding, decoding, and trans-
coding mechanisms into the J2EE application model. By
being built on top of the J2EE technology, Enterprise 
Media Beans can provide a common model for security, 
persistency, and referential integrity.

JSR 205 develops the second version of the Wireless
Messaging API and is led by Siemens. The first version, 
JSR 120, supported broadcasted and short messages. 
JSR 205 adds support for multimedia messages. The tech-
nology integrates into the security model of J2ME MID-P
version 2.

The JCP @ the JavaOne 2004 Conference
Also this year the JCP will be present at the developers

conference in San Francisco. On Tuesday, June 29, there will
be the “Java Communities in Action” event where the JCP,
JINI, JXTA, and java.net communities will come together for
a relaxing evening of networking, exchanging experiences,
and discussing the highlights from each community. Most
likely this will be in the Argent Hotel. The program office will
be staffing a station in the Sun booth in the expo hall; it’s a
prime opportunity to find me and my team and tell us how
well (or not so well) we’re doing. There will be a BOF focused
on the JCP and we will be organizing a press panel together
with Executive Committee members. We’ll have a room set
aside in one of the hotels where expert groups can meet dur-
ing the week.

That’s it for this month. I am very interested in your feed-
back. Please e-mail me with your comments, questions, and
suggestions.

From Within the
Java Community Process Program
From set top boxes to wireless messaging
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Onno Kluyt

Onno Kluyt is the
director of the

JCP Program
Management Office,

Sun Microsystems.

onno@jcp.org
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At JavaOne there will be the ‘Java Communities in Action’ event
where the JCP, JINI, JXTA, and java.net communities 

will come together for a relaxing evening of networking, 
exchanging experiences, and discussing the highlights 

from each community”

“



Contact | Carmen Gonzalez: carmen@sys-con.com or 201 802.3021

Carmen Goon
Senior VP Marrk

Oops, we did it again!
JDJ No. 1 in the World

Top 10 Publications Ranked by Volume 
          of Digital Subscriptions June 2003

 N
et

w
or

k 
M

ag
az

in
e

S
D

 T
im

es
 

D
es

ig
n 

N
ew

s 
 

M
ic

ro
so

ft 
C

er
tif

ie
d 

P
ro

fe
ss

io
na

l  
  

E
E

 T
im

es
   

 

W
ire

le
ss

 W
ee

k 
 

C
on

tr
ol

E
W

ee
k

N
A

S
A

 T
ec

h 
B

rie
fs

J
D

J
J
D

J
J
D

J
J
D

J
J
D

J
J
D

J
J
D

J
J
D

J

Source: BPA International publisher’s statements
Note: Under BPA International rules, a subscriber who has opted

reported only once and counted only once within that and the
corresponding % of total qualified circulation of those combined
subs are provided only for informational purposes.



66 May 2004 www.SYS-CON.com/JDJ

JDJ NEWS DESK

H
O

M
E

C
O

R
E

D
E

SK
TO

P
E

N
T

E
R

PR
IS

E

he annual Gartner Research Report analyzing the appli-
cation server market share among leading vendors is
expected to be out this month.

According to the Gartner Report published last May, in
2002 IBM pulled ahead of BEA Systems for the first time and
gained leadership of the J2EE application server market by walk-
ing away with a 37% market share; BEA dropped to second place
with 29% of the market. The year before, in 2001, Gartner report-
ed that BEA had 34% of the market share, with IBM close behind
at 31%.

Recently, application server vendors have been extending
their products to offer an application platform suite: a modern
end-to-end platform for business applications. On the way,
they are leaving behind the old standards and technologies.

BEA Systems has rewritten BEA WebLogic Integration to com-
pete with leading integration specialists. Its key differentiating
premise is the convergence of development and integration.

Having said that, when Gartner completes the tabulation of
2003 numbers and publishes their annual report, it may not be
surprising to see IBM opening the gap further with WebSphere
against BEA’s WebLogic Application Server Platform in global
market share.

This year’s Gartner Report may show that roughly 25% of BEA’s
business depends on their partnership with HP, and roughly 12%
on Sun-based installations. 

Oracle has a very strong position with their database installa-
tions and should be taken seriously as a viable competitor, which
should help them gain market share in the J2EE application server
markets. Fujitsu Siemens Computers' (FSC) endorsement of
Oracle Application Server 10g gives Oracle a strong partner for its

application platform suite. Oracle will also benefit from FSC’s
mainframe integration technology. The latest version of Oracle’s
application platform suite (APS) has many new features beyond its
much-advertised readiness for grid computing. “But enterprises
should not rush any evaluation,” according to Gartner. 

JBoss uses its technical and business innovation in the J2EE
application server market to take on the software industry
giants. (see JDJ’s April interview with David Skok).

Back to the two dominant players of the application server
market: after currency calculations are worked into the 2003
market share estimates, IBM may further solidify its leadership
position against BEA with a couple of additional points in
gains. If BEA’s 2003 numbers, published in their annual finan-
cials are normalized against the currency effect, their position
could look even worse against IBM and may even look nega-
tive. Last year, BEA’s $1 billion sales mark was greatly helped by
the impact of the international currency translations of their
financials. BEA Systems filed their annual report on April 15,
2004. IBM’s market cap as of April 2004 was roughly $150 billion
vs. BEA at around $5 billion.

Another caution that needs to be taken into consideration
while analyzing market share is that this information is extract-
ed from the companies’ financial reports and determined as
their actual application-server sales. There may not be a perfect
way to know market share shifts other than what they provide.

Both IBM and BEA are doing a healthy amount of business in
the Java space. In 2003 many solution provider partners bet on
both companies by partnering with both until they saw signs of
a clear leader arising.

In 2002, IBM also landed the No. 1 position in the portal space
with 30.8% of the market, with BEA a distant second with 8% and
Oracle third with 3.7% as well as dominating in message-orient-
ed middleware with a whopping 80.8% of the market, according
to Gartner. Sun’s Sun ONE and TIBCO’s middleware had 4.9%
and 4.8% of market share.

The 2003 Gartner data is expected to be out by the time you
read this article. Even if BEA closes the gap with IBM in the
application server market share and gains back its leadership
position, they will continue to be challenged by IBM, although
in the short term this would eliminate any concerns to be
flagged by Wall Street. On the other hand, if IBM continues to
take market share from BEA, the survival odds may very well be
against them in the long run, while competing with a Big Blue
gorilla 30 times their size!

We will have an exclusive interview with Joanne Correia, vice
president and research director at Gartner Group, analyzing this
year’s report, in our next issue. We will also interview others for
their feedback on that.

How Long Can BEA
Survive Against IBM?
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