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It’sStillRockandRolltoMe

I ast year marked another significant period in the evolution

of new technologies. Some of these evolutions reflect the

various changes that we've seen in the economy. We saw
Web services gain momentum, but skepticism still looms regard-
ing the business models to which they’ll eventually apply. XML has

been firmly steeped in the very essence of most forms of data
ﬁ exchange via the Internet. At the same time, traditional mecha-
nisms of data storage and exchange, namely the ERP and the
RDBMS technologies, still control the real business tier.

An emerging trend indicates a return to plain Web technologies,
as opposed to the development of a thick middle tier that would
host the business logic for distributed marketplaces. The economy
and failed business models of the past couple of years are driving
some of these decisions, as the cost of developing the middle tier is high compared to that of
developing applications that use plain old Web server services.

On one of my current projects we're dealing with data transformation using XSLT to gener-
ate customer catalogs. After going through the painful process of generating several instances
of these catalogs, | find myself dealing with another application that strives to use XML in a sit-
uation that doesn’t warrant it. XSLT is great for transforming documents; however, if these
transformations involve the application of several complex business rules to generate the final
output, then XPATH and XSLT probably aren’t the best tools for the job. Once again we find
ourselves with a hammer, looking for a nail.

Once upon a time, when RDBMS ruled the world, we used to store our data in flat tables.
Then along came object-oriented languages and a new way of modeling the real world. Soon
came object-oriented databases that highlighted the inefficiencies of converting objects to flat
tables and then back to objects again. “Why not store data in a native, intermediate format?”
developers asked.

For a short time it seemed that the OO vendors were going to provide the next incarnation
of data storage. As we've seen, this initiative didn’t last long. In the meantime, XML came along
as a new, soon-to-be-ubiquitous technology for formatting data. In one of my previous edito-
rials | tagged XML as the saving grace for OODBMS vendors. If you look at the OODBMS ven-
dors of yesteryear (eXcelon, for example), you'll see that they’re all XML server vendors.

However, while XML provides an excellent mechanism to format and transform data, it
doesn't offer the best form of storage. Several XML vendors with native XML “databases” are
currently trying to offer nonrelational storage for data. This is a viable alternative for some
forms of data, such as contracts and purchase orders; however, this will never serve as the ulti-
mate storage. In addition, as compared to SQL, XPATH is very tedious and limited for query-
ing the data. Because the majority of the world’s data is still stored in RDBMS systems and XML
has become the accepted standard for expressing intermediate data formats, most of the
major database vendors offer APIs for extracting data from RDBMS storage into XML docu-
ments. Finally, a lot of data schemas are still best suited to a relational model.

As the e-marketplace dream of auctions and exchanges has vaporized, the middle tier
threatens to be thinner than expected. The majority of business logic is still driven by ERP sys-
tems. Again, ERP vendors are providing APIs for extracting documents into XML for interme-
diate storage and transformation. And, due to recent developments in technology, ERP ven-
dors are exposing a part of their functionality as Web services.

After the last B2B fiasco, it seems that the tiers of a distributed system remain the same. The
RDBMS systems own the data. The ERPs own the business processes. And newcomers XML and Web
services have settled into their niches — they are the technologies that complete the picture. ':Q

L Je) s s con o

Ajit Sagar is the founding editor and editor-in-chief of XML-J as well as the J2EE editor of Java Developer’s Journal.
A'lead architect with Innovatem, based in Dallas, he is an expert in Java, Web, and XML technologies.
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Service-OrientedArchitectures

hile the short-term payoff of Web services technologies like SOAP and WSDL is faster,
W cheaper, simpler integration, | believe the long-term benefits will be more profound.

Specifically, | think that Web services will catalyze a trend toward service-oriented archi-
tectures in which enterprises view their systems as an orchestrated web of services that extend
beyond their firewalls into the systems of their partners and their customers. As I'll explain shortly,
service-oriented architectures will require a new kind of distributed computing platform - in a
sense, an operating system for Web services — that provides features like clustering, load balancing,
fault tolerance, replication, and security in a way that is independent of the services themselves.

Until recently, the conventional wisdom was that an enterprise should strive toward an archi-
tecture based on a server-side component model such as CORBA, EJB, or DCOM. However, it's
rare to find an organization where this is feasible. Different departments often prefer one tech-
nology to another, and even after bloody political wars in which one side finally dominates, it
only takes a merger or acquisition to start the whole process over again. The good news is that
Web services standards provide a common denominator for describing, advertising, and invok-
ing services, thereby allowing enterprises to move toward a unifying service-oriented architec-
ture that accommodates a wide spectrum of existing and future software technologies.

The fundamental principle behind service-oriented architectures is that every part of the
software system is designed and implemented as a Web service, described using WSDL, and
invoked using SOAP. Low-level services are orchestrated by higher-level services, and are typi-
cally located dynamically using a Web services broker to avoid hard wiring service locations into
an application. Because WSDL and SOAP are universal standards supported by every software
vendor, the implementation of individual services can be changed over time without any impact
on the systems architecture. For example, a specific Web service could be initially implemented
using Perl and then replaced by its .NET equivalent, and the architecture would remain the same.

Deployment of large-scale systems based on Web services requires a superset of the dis-
tributed computing technologies already found in application servers, including brokering,
load balancing, clustering, and fault tolerance. And, more important, they must be imple-
mented in a way that is independent of the Web services themselves. For example, if a Web
service written in Perl unexpectedly goes offline, the system should be able to transparently
fail over to a compatible service written in C# or Java.

On the surface, building a Uber-platform for service-oriented computing seems straightfor-
ward. Services can be expressed using WSDL and advertised using a federated version of UDDI.
When a service is required, a UDDI request for a particular WSDL pattern is made and a service
is selected from the matches that are returned. If a failure occurs, the system performs an auto-
matic rebind by repeating the same procedure. However, numerous challenges have to be
faced, such as how to unify the various standards for security and transactions, as well as how
to provide developer APIs that hide the complexity of the underlying infrastructure.

Numerous projects are underway to implement a platform that supports service-oriented
architectures. Sun’s Jini was an early version of a service-oriented platform, but oriented
around Java instead of Web services. In addition, its JXTA project is investigating P2P tech-
nologies that could be used to support a large-scale services platform. Talking Blocks is a start-
up company that’s working on an operating system for Web services, and my own company,
The Mind Electric, is working on a platform called GAIA (an ancient term for a spirit that cov-
ers a planet). Other projects in the works will undoubtedly surface over the coming year.

I'm very interested to see how these new technologies affect the future of application
servers. Since technologies for service-oriented architectures are a superset of those used with-
in local clusters, they may replace the bulk of the proprietary infrastructure hosted within app
servers. A similar thing occurred during the introduction of modern power stations, when much
of the complexity of power generation moved from individual businesses to the power grid.

The realization of a platform for service-oriented computing is close at hand, and it’s a trib-
ute to the power of Web services. ':Q

[ GRAHANJE) THEMINDELECTRIC.COM

Graham Glass is CEO, chief architect, and founder of The Mind Electric. He holds a BS in mathematics and computer science
from the University of Southampton and an MS in computer science from the University of Texas at Dallas.
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Exclusive Excerpt from XML-Journal Industry Newsletter

UBL ‘MiGHT HELP’ .NET

So says Jon Bosak of Sun Microsystems, a founding father of XML, in an exclusive interview — keeping you in touch with the itechnologists that matter

Currently chair of the OASIS UBL Technical Committee, Jon Bosak organized and led the working group that created XML, subsequently serving for
two years as chair of the XML Coordination Group of the W3C. At Sun Bosak originated the strategy used for the Web distribution of documentation

about the Solaris operating system

Interview by Jeremy Geelan, Editorial Director, XML-Journal = jeremy@sys-con.com

metalanguage, or thinks that it’s new (it’s not - it builds

on 30 years of research and 14 years of SGML standardi-
zation), or doesn't realize that all XML languages can be
processed by a single lightweight parser, or fails to see that
its lack of limits on namespace or structural depth makes it powerful for
data modeling...then Jon Bosak is definitely the man to set them straight.

Officially titled Sun’s “Distinguished Engineer,” the highly articu-
late Bosak has been Sun Microsystems’ point man involved with XML
ever since a cross-industry group, organized and led by Sun, first
drafted it as a simplified subset of SGML capable of supporting the
definition of an unlimited number of special-purpose languages
optimized for different specific industries and domains.

The rest, as they say, is history.

SYS-CON Media’s monthly online XML-J Industry Newsletter invited
the team-spirited metalinguist to bring its audience up to speed on the
latest e-commerce initiative he’s spearheading: the Universal Business
Language (UBL). Here XML-J presents excerpts of the exclusive inter-
view, which appears in full at www.sys-con.com/xml/newsletterl.cfm.

I f anyone ever forgets that XML is not a language but a

> 1.
|

XML-J: The inaugural meeting of the OASIS technical committee devot-
ed to UBL was held last November in Menlo Park, California, and hosted
by Sun. How would you briefly summarize Sun’s specific interestin UBL?
Bosak: At this point Sun’s interest is just what it was when we organized
and led the creation of XML - to do the right thing for the industry.
Later on | hope we can leverage that leadership into products.

XML-J: Who are some of the other leading industry players involved?
Bosak: That'’s a tricky question to answer because of the way OASIS
technical committees are set up. The members of OASIS TCs are indi-
vidual experts — they don’'t formally represent the companies they
work for. So you have to be careful about attributing company spon-
sorship just because an employee is participating. On the other hand,
subsidizing the work of a technical expert is a pretty big deal in this
economy, so company affiliation isn't meaningless either.

Based on the resources they’ve committed to the work, the biggest
corporate UBL supporters at this point are Sun, SAP, and Commerce
One. At the first meeting we also got people from Boeing, VerticalNet,
KPMG, GE, Contivo, Schemantix, the U.S. Navy, Oracle, HP, the U.S.
Government Services Administration, Sterling Commerce, Pointgain,
SoftQuad, AccessVia, LMI, and CSW Informatics. And we've got about a
dozen other people from consultancies you don't ordinarily hear about.
This is actually a good thing, because it means we're getting the really
knowledgeable people that the big companies will be looking to for
advice a year from now.

We've also got formal liaisons from some key industry groups —
EIDX for the electronics industry, ARTS for retail, XBRL for account-
ing, and RosettaNet for information technology. | expect quite a few
more of these vertical industry organizations to establish relation-
ships with UBL as they start to realize that we're solving some basic
information exchange problems that are common to all of them. And
we’re working on getting liaisons from the main EDI standards bod-
ies, though that takes a while.

XML-J:Were you all worried by the sheer proliferation of markup languages?
Bosak: Well, the whole point of XML is to allow the creation of an
unlimited number of special-purpose markup languages optimized for
different domains. And in fact, the OASIS process is set up the way it is
in order to allow an unlimited number of special-purpose XML lan-
guages to be standardized in parallel. Some features of the process
make sense only in that context. So in itself the proliferation of markup
languages isn’'t a bug, it’s a feature. It's basic to the whole XML concept.

What isn't basic to the XML concept is that you would have a heap
of redundant markup languages for doing exactly the same thing.
That’s not helpful at all. Once you've identified a particular problem
space, you want to assemble the people who know about that space
and define one common markup language to deal with it. Without a
general agreement on one way of expressing something, you can't real-
ly communicate. That’s what language is all about - it’s a general agree-
ment about how to express things.

This isn't to say that you're always going to see just one markup language
come out of every problem space. Different people have different ideas
about how to solve these problems. But you should be able to expect that
over the course of time these different approaches will start to converge.
That’s what | think we're seeing with UBL. We've got about half a dozen XML
business libraries, and now it’s time for them to start to converge.

XML-J: What would be the effect on e-commerce if there were not to be
an initiative like UBL?
Bosak: It would either be a lot more expensive and confusing to do e-
commerce due to the continuing need to support half a dozen ways of
doing the same thing, or a convergence would be forced on us by some
big company’s assumption of a dominant role. Given enough time
struggling with all the adapters and so on needed to deal with multiple
languages, people are eventually going to welcome some big player
coming in and dictating a solution. So eventually | think we're going to
end up with a single XML business library anyway. The question is
whether it’s going to be developed right now in an open process by a
recognized bunch of experts out in the light, where we can all see it and
comment on it, or...in some back room by a bunch of people concerned
mainly with meeting their own product requirements. If it’s a propri-
etary design, it will probably end up full of all kinds of weird hooks that
make sense only in terms of where this particular set of developers
thought their product was headed at the moment they froze the spec.
I’'m for the open process, myself. You get better specifications that
way. And if you want a legally binding international standard for com-
mercial documents, which is what we're aiming for in UBL, then | think
that development out in the open is really the only way you can make
that happen in a way that will be acceptable to people all over the world.

XML-J: Will UBL become extinct when ebXML finally arrives? And
when might that actually be, do you think?
Bosak: Let’s take that one question at a time. First of all, UBL and
ebXML complement each other; they’re not competitors. So ebXML is
not going to replace UBL. The deliverables promised for ebXML never
included a designated XML syntax. The whole project was “syntax neu-
tral” so that the semantic models could be specified in a way that leaves
the binding to a specific notation undefined. This lets you produce XML
or EDI versions of the data from the same models.

Continued on page 55
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Jim Gabriel Gt R
Do WE NEED 3GL-LIKE XML DEVELOPMENT ENVIRONMENTS?
XML is object without source. There can be no development

tools for XML until we find a way of creating source code.
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“There’s no such thing as an XML applica-

tion.” A strong statement, perhaps, but what do

we mean when we talk about an XML applica-

tion? Is a publishing system that relies on XML

to do its work an XML application? Can we

L apply the term to a B2B marketplace where

i ~ & all the processes in a transaction can be

defined by DTDs and all data flowing

around the system is in XML? Is a content

syndication system an XML application?

Or a foreign exchange business line in an
investment bank?

Typically, all of the above use XML
extensively. But what do they have in com-
mon? And how do we “develop” these sys-
tems? Do we “develop” the XML parts, or do
they fall out of the development of other
parts? After all, XML isn't a programming lan-
guage. XML applications are built in C++, Java,
or Visual Basic (for example).

B
B L |
< ] . ‘ll

The Common Ingredient

The common ingredient in all XML applica-
tions is, of course, the XML. The data flowing
around in the system is in an XML format. As
such, | would argue that people don't currently
develop XML applications. They develop software
systems that use XML to achieve certain aims.
For example, XML is the glue in EAI (enter-
prise application integration), gluing together

www XML-JOURNAL.com |
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pieces of software that probably have nothing to
do with XML. Publishing systems use XML to pro-
vide single-source to multiple-output formats,
but the systems themselves aren’t “developed” in
XML, nor do they care very much how the XML
has been defined. Publishing systems are usually
built using a combination of technologies that
can store, communicate, and manipulate XML,
but that aren't intrinsically XML technologies.

Why Do We Need XML Application
Development Tools?

Why do we care about XML application devel-
opment? We care because putting an industrial-
strength XML-based application together is com-
plex and error-prone. The veterans of this indus-
try will say that they do everything in vi or
Notepad — and the implication is that develop-
ment tools don't add much value, and perhaps
can't even be trusted.

Explosion of Complexity

I disagree. XML allows you to develop sophis-
ticated systems very rapidly, even if you do it all
in vi (presuming you’re working with a clean
sheet). But once the system starts to take shape,
you need help in the form of powerful software
to build the XML pieces. This is because when
you choose to use XML in your application,
you're effectively taking single objects that are

3.2 A



important to your organization, such as a Transaction 1D, and referring
to them in dozens, hundreds, or even thousands of places by the time
you’ve put the system together (see Figure 1).

This is denormalization to a dangerous degree. The Transaction
ID will find its way into schema fragments, be passed to Java classes,
be described in stylesheets, be transformed by XSLT, and so on.
Clearly, unless you get it right the first time (and | assure you that
never happens), you need development tools to help manage the
complexity.

Adding Value

Let’s examine the value that XML development tools might add. Is it
time-to-market? Certainly. If a software program can fill in the missing
pieces as you do your work, if a tool can catch errors, or if a tool can store
pieces of work for reuse, you save time. Compared with doing everything
in vi or Notepad, using a development tool is like using a word processor
instead of a typewriter.

Another value-add is the ability to present a visual representation
of something that’s obscure in a clearer context, such as a file full of
XSLT declarations. If you can present a source schema on one side of
the screen, a result schema on the other, and in the middle display
all the links relating source elements and attributes to result ele-
ments and attributes, you have a powerful representation of what
the resulting XSLT will achieve for you. (You also don’t need to learn
XSLT to an expert level before attempting some fairly complicated
transformations.)

Subliminal Education

Such tools can be educational, which is another great way of adding
value. Having mapped definitions from one side to another, a good sys-
tem should be able to generate the resulting XSLT and show it to you in
a window, which will rapidly and subliminally train an attentive user in
the use of XSLT. Compared with doing everything in vi or Notepad, using
a development tool to conceal and enable complexity is like using a
CAD/CAM drawing package instead of pen and ink.

Surely these are all very good reasons for using XML development tools.

What Should a Development Environment for XML Contain?

A development environment for XML allows you to develop XML.
This sounds logical, even simplistic, but ask yourself: “What is the
XML that we're trying to develop?” After all, XML comprises many
things, not all of them officially sanctioned by the W3C. XML relies on
a large range of non-XML technologies in order to function (think of
CSS, for example). Where does the true XML flavor start and the non-
XML flavor stop?

Essential Ingredients
To “develop” XML, you need to develop or use any of the following:
* XML document instances
e Schemas, such as DTDs, Schematron, or XML Schemas (XSD)
e XSLT for transformations
e XSL-FO for prepress applications
e XLink and XPath expressions

« Various queries using any of a range of querying languages or grammars
CSS stylesheets

e Scripts (Perl, Python, Omnimark, etc.)

e Andsoon...

Essential Tools
The “tools” that will help you develop or work with the above list are
all essentially graphical user interfaces around the files and fragments
that come out of the end of the development effort, and include:
* Schema editor
e XSLT editor
e Stylesheet editor
« Script development tools
e Andsoon...

Essential Infrastructure
The infrastructure that needs to exist before any of these can be
worked with includes:
e Parser
XSLT transformation engine
* Browser
XML (document) editor
e Andsoon...

Essential Standards
The development environment must enable applications to work
with accepted standards, such as DOM3 and SAX.

‘Nice-to-Haves’

The “nice-to-haves” in this picture might include:
« Content management system
« System for data-binding your XML into Java classes
* Web application server
* Web services development tools
* Andsoon...

We're rapidly arriving at an extremely complex picture of the
requirements for an XML development tool, yet the picture is murky.
Is it actually possible to combine all of the above into one tool? And if
so, would anybody buy it or use it? What are we going to develop with
these tools?

IDE

Let’s look at the tools currently on the market. The term IDE (inte-
grated development environment) is used by many manufacturers in the
XML community these days. Products such as XML Spy from Altova and
TurboXML from TIBCO/Extensibility spring to mind. The term environ-
ment represents a collection of tools in this context.

We've been conditioned by such products to interpret XML develop-
ment as a means of creating DTDs, documents, stylesheets, and trans-
formations. Yet when | create a DTD, then write a document that vali-
dates against that DTD, then store that document in a content manage-
ment system, have | developed XML? Arguably, yes. But to what end? The
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FIGURE 2 XML is a runtime expression of something else
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XML does nothing without an infrastructure to use, publish, process,
and communicate it.

Furthermore, as soon as | want to use an element in various places
and for various purposes, | have a problem. Powerful software develop-
ment environments provide the functionality to support true object
reuse, inheritance, versioning, backups, and a permission system. The
XML IDEs on the market at the moment don't.

If | create an XML-driven system that relies on a Transaction ID ele-
ment (as described earlier), an XML IDE will help me put it into dozens
of schema fragments, XSLT files, stylesheets, and so on. But the IDE
won't manage the fact that the Transaction ID is actually one object that
has been used in all these different places.

This is very disturbing from a software developer’s perspective, espe-
cially if you're used to an object-oriented development environment and
accustomed to the notions of, for example, single source and extension
of object classes.

XML as a ‘Language’ Is Weird

The adoption of XML in IT is now unilateral, from finance to phar-
maceutical, aerospace to defense. XML is mainstream. Nobody can
afford downtime, and systems must support the business process
flawlessly. In the pharmaceutical sector the legal repercussions of a
mistake due to a problem in the publishing process could mean law-
suits totaling many millions of dollars. In the stock markets two min-
utes of downtime could represent millions of dollars in lost opportu-
nity for an investment bank.

No Source Code

If we're going to work with XML in these environments, we should
treat it with as much respect as all the other parts of the system. We
should store the source code in a source control system, and apply ver-
sioning, branching, permissions, automated testing functions, and so
on. But (I hear you say) XML doesn't lend itself to such management.
There’s no source code!

Compared with third-generation programming languages (3GL)
such as C, COBOL, or Fortran, XML is very strange. Of course, compar-
ing XML with 3GL isn't entirely fair. XML isn’'t a language in the tradi-
tional sense of programming languages. XML lets you use words that
describe your business and apply constraints to those words. XML has
no source code in the way that C++ or Java can be said to have source
code, so we can't store and manage source code for XML. There are no
XML compilers and development studios that provide the kind of func-
tionality that, say, a Java developer would expect from an Enterprise
version of Borland’s JBuilder product.

However, it’s this very inability to treat XML as we

treat traditional programming languages that gives us

f': -ﬁ so many management challenges in mission-critical
-;_.1{"4' environments. XML needs source, it needs powerful

. ~  development environments and compiler-type tech-

XML Is Impossible to Model

In complex IT environments, models are important. Models allow us
to conceptualize the components in a system and generate the pieces
that we need to develop software systems. For example, from a CASE
(Computer Aided Software Engineering) tool or UML (Unified Modeling
Language) modeling tool, | can generate Create Table scripts and stored
procedures that build my database environment for me. Models simpli-
fy the work of application integrators and allow people who care about
business processes to relate the functioning of the organization to the IT
infrastructure supporting the organization.

XML Is a Runtime Expression of Something Else
As seen in Figure 2, when two processes exchange information in XML:
1. The XML represents a small part of a process model.
2. It's probably a subset of a database schema.
3. And it probably contains temporary values generated for the purpose
of the current process but not likely to be stored.

The XML is structured according to a format that has been agreed on
by the programmers or the designer or the supplier of some of the soft-
ware involved (for example, CommerceOne). The model describing this
exchange of data might be found in UML or a CASE tool, or be derived
from a group of functions acting on data that can be described by a data-
base schema. The model for the XML document passing between the two
processes doesn't exist; it doesn’t need to because well-formed XML obeys
a set of rules that render the model redundant.

Serious Problems

At least, that’s the idea. That is also the reason so many organizations
are beginning to run into serious problems with XML development. The
following problems arise for the developer:

e Implicit validation means there’s no means of enforcing the con-
tract between P1 and P2 other than to return an error and fail when
things go wrong.

e System documentation should exist to describe the contract
between the two processes (and a formal syntax is preferred when
describing XML).

e There’s no “model” of the communication, therefore no way of
understanding in a syntax-free way the XML part of the process
between P1 and P2.

« Without a formal description of the communication, when one of the
elements in the XML document is affected by a change elsewhere in
the system, you have no way of knowing that the process between P1
and P2 is probably broken.

A Model of the Document Is Not a Solution

To solve the foregoing problems, we need to model E-‘IL- '}
the document in a schema or DTD. The “model” of an % %

XML document is its schema (see Figure 3). ™,
However, having a schema simply isn't sufficient.
Think back to the Transaction ID object mentioned

nology, and it needs infrastructure to manage the
%DTD

development environment.
XML
A
B
C
D

%xso %SOX %ETC.

FIGURE 3 Schemas describe documents; they don’t model them

#

FIGURE 4 True object reuse and dependency tracking
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earlier. | care about transaction I1Ds because I’'m building a software sys-
tem for a commercial application — an insurance claims system, say, or a
foreign exchange business line application for an investment bank. The
Transaction ID isn't something that starts life in XML - it's probably there
because of gigabytes of legacy data, existing software applications, and a
UML model on somebody’s desktop. It turns into XML because I’m using
XML to glue all the different pieces of my system together with XML. And
my transaction ID travels around and touches every system, every pro-
gram, every database....

My company acquires another company and we start to integrate
our IT infrastructures. My transaction ID is an integer. The other
company’s transaction ID is an integer plus a timestamp. I've built
my system using XML; my transaction ID occurs in thousands of dif-
ferent places and | have no way of knowing where. | don't have a
model of my XML. The upside of XML when | built the system was the
phenomenally short time-to-market for a highly sophisticated sys-
tem. The downside is that the result is difficult to maintain and there
are inherent risks.

A Document-centric Example

Imagine the publishing system at a pharmaceutical company. My
project scope is the packet of tablets that a pharmacist sells to the pub-
lic. I have four documents: a label on the drugs, a label on the box, a
sheet of information inside the box for the customer, and a sheet of
information for the doctor who prescribes the drugs. | have 300 prod-
ucts. | sell in 130 countries. | need to publish in at least 30 languages. |
have to deal with the local legislation and cultural requirements of each
country. XML offers me the chance to build the perfect solution (and
nothing else can).

One of my attributes is a piece of text describing a certain warning
in a certain set of circumstances for pregnant women at a certain
stage in their pregnancy. By the time I've rolled out my product in 130
countries and 30 languages, a complex authoring and publishing
environment will have been built to process the attribute, and the
attribute itself will have been used or referred to in potentially mil-
lions of places. There’s no way of knowing where, or what the impact
will be if a related property needs to change. Not only is this danger-
ous (if an error in my publishing system causes a life to be lost, is this
XML-induced death?), but you can't forecast budgets for unpre-
dictable outgoings.

How can | manage the complexity of such a system? This is where a
3GL-like XML development environment could significantly reduce the
risks and costs involved.

Creating Source Code for XML Environments

Let’s examine what it would take to create a 3GL-like development
environment for XML. First, we need source code. If a schema is neither
the source code, nor the model, for an XML document, what else can
play this role? The answer is that we need a way of modeling the model.
In other words, we should create an object model that can store enough
information about a structure to be able to generate the pieces needed
in the XML-based application. It should be possible to generate
schemas, stylesheets, and the like from an object model.

www XML-JOURNAL.com |

Enabling Object Reuse and Inheritance

An extra dimension is required for true object reuse and inheritance
(see Figure 4). For example, to treat a transaction ID as one object that
has been used in multiple places, we need a model of the model of the
model of the document. That is, from an object model we need to be able
to assemble structures (models of schemas) from which we can generate
schemas and other property files, which describe the validation rules
and process requirements of a document.

The structures we assemble are like contexts in which an object is
used. In context one, A contains B followed by C, which contains D fol-
lowed by E. In context two G contains A, which contains H followed by B.
If I know that A in any particular context is actually a reused object from
a model where it occurs as one and only one object, | can apply true
object reuse and inheritance.

The next hurdle is versioning of objects. This is where the underlying
technology becomes very important. In any sophisticated source control
environment, developers can check out an object, work on it, and check
it back in again. This activity is controlled by a versioning mechanism
that allows updates to happen on a branch of the parent code line. Full
permissions and transaction support needs to be applied. Multiple vari-
ants of a code line are possible. Published versions are identified by a
time line that essentially picks up the relevant pieces and freezes them
into a state that cannot be violated.

The only technology that can support this level of control over
source code is repository technology. In other words, everything
about the model of the model of the model of the document needs to
be captured and managed in a database, which requires a very
sophisticated approach to metadata. Get this piece of the puzzle right
and XML development will take a quantum leap forward! To my
(admittedly biased) mind, only one product anywhere in the world is
capable of providing such support — CorteXML from Barbadosoft,
which was designed to enable high-speed change
in complex XML-based environments.

Conclusion
Currently, XML development environ-
ments do not provide the level of develop-

ming environment. The question we
need to answer is, Do we need 3GL-like

simple systems, probably not. But for
complex systems | would argue that
we cannot do without them.

Jim Gabriel is CEO and cofounder of Barbadosoft, an XML
infrastructure software company founded to provide the
infrastructure needed to enable high-speed change in
complex XML-driven environments.
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urrent Web-based application servers can be complex and monolithic because they must address a myriad of issues,
including business logic, security, privacy, data integration, presentation, session management, caching, legacy inte-
gration, and database access within an overburdened object model.

]

Component-based approaches (EJBs,
etc.) help separate some of these issues,
but a traditional firewall model can be
used to filter, cache, and redirect digital
content at a semantic level before and
after processing by a back-end server. |
introduce the notion of a content firewall
(also known as a semantic firewall) to
preprocess requests and postprocess
responses at a semantic level using a
series of intelligent XML transformations.
By intelligent, | mean that a content fire-
wall applies high-level rules to generate
and apply XML transformations via
dynamically generated XSLT. These rules
can easily be expressed so information
assurance policies can be quickly config-
ured on a Web server, application server,
Or proxy server.

Many companies use XML dialects
to encode their e-business information
models, but fail to integrate the infor-
mation assurance aspects of their busi-
ness processes into these models.
Information assurance is usually an
afterthought once the basic enterprise
information model is complete. In
many cases enterprise applications
must be rewritten to incorporate securi-
ty, privacy, and integrity
checks that

——

John R. Callahan, CTO of
Sphere Software
Corporation
(www.sphere.com),
Columbia, MD, has
worked for NASA, WVU,
IBM, and Xerox Corp. in
Palo Alto, CA. He holds
a PhD in computer
science from the
University of Maryland,
College Park. As an
academic fugitive, John
earns a living on the run
as a teacher, consultant,
software developer, and
systems architect.
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are outside the scope of the core infor-
mation model but entwined within the
business process itself. Evolving infor-
mation models and security policies
exacerbate the problem by forcing
designers to develop complex, inter-
twined solutions that aren’t scalable
and prove difficult to configure.

IP firewalls and site management
tools provide important access control to
URLs, files, and directories, but they’re
not designed to filter elements of the
actual content flowing through them in
either direction. For example, role-based
access control (RBAC) and task-based
access control (TBAC) are difficult to inte-
grate into current site management tools
because such control depends on under-
standing the semantics of the digital con-
tent itself, the business process within
which the document flows, and the role
(and task) of the currently authenticated
user. Current packet-based and file-based
access control models arent powerful
enough to manage access decisions that
depend on the data itself and the role of
the person(s) viewing and editing
the data.
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JOHN R. CALLAHAN

Semantic-based filtering of digital
content is needed to decompose mono-
lithic server applications into a series of
XML transforms. These transforms can
be connected to implement business
processes. XML provides the necessary
glue so that data can be self-describing
between transforms.

A content firewall consists of a series
of intelligent XML transforms that imple-
ment steps of a business process, per-
form enterprise application integration
(EAIl) tasks, enforce information assur-
ance policies, audit content, or stylize
content to different devices and users.
Filters within a content firewall performa
series of filtering operations on XML con-
tent using XSLT transformations that are
dynamically generated from high-level
rules. XML Schemas (or DTDs) are used
to define the syntax for XML content
flowing between filters. This ensures that
the output from one filter is compatible
with the input expected by another filter
in a transform series. High-level rules are
used to perform semantic transforma-
tions on the XML content passing
through each filter in the
firewall.
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Each filter can add, delete, change,
encrypt, and decrypt attributes, nodes,
node sets, or tag contents. Filters within a
content firewall can also be configured to
log, audit, trace, and redirect incoming or
outgoing XML content.

High performance is achieved
through the use of caching, preparsing,
prefetching, and, primarily, using a
pipeline of SAX transformations. Trans-
formations using SAX (Simple API for
XML) can be pipelined together to form
a chain of transformations that feed
events efficiently down a chain of tag
handlers. Similar to Unix pipes, these
transforms are implemented as separate
Java threads. This means that a thread
doesn’t have to wait until the previous
thread in the pipeline completes.

Figure 1 depicts a three-phase content
firewall (response filters only) configured
between a back-end database and Web
clients using browsers. The database gen-
erates XML content in response to an
incoming query request. In this example
the content firewall comprises three fil-
ters that transform the XML content with-
in an HTTP response from the back-end
server (e.g., aWeb-enabled database). The
filters transform the outgoing XML con-
tent by adding, changing, deleting, and
formatting the information for end users
based on their authenticated role and
high-level security rules.

Filter 1 simply attaches session infor-
mation to the XML content. This informa-
tion is then used by Filter 2 to decide
which elements of the content can be
viewed by the authenticated user making
the query request. In this example, Filter 2
adds a view attribute to each record in the
XML content indicating whether or not
the authenticated user can view a record.
Finally, Filter 3 transforms the entire XML
result into XHTML by stylizing the XML
response based on the view attribute

added by Filter 2 to each
record.
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Let’s step through this simple exam-
ple by examining the XML transforms
performed by each filter in the pipeline
shown in Figure 1. In response to a SQL
query such as:

select id,status from patient_tests
as xnl

the back-end database generates an
XML fragment as output. This output
XML fragment (see Listing 1) from the
query is then passed to Filter 1 as input.
Filter 1 adds session context informa-
tion (i.e., the name and role of the cur-
rent authenticated user making the
request) as attributes in the top-level
tag. Filter 1 also transforms each record
element by looking up the patient iden-
tifier in an LDAP database along with
the name of the patient’s doctor. The
<id> tag is eliminated and the <name>
and <doctor> tags are added to produce
the XML fragment (see Listing 2) as out-
put from Filter 1.

This fragment is then passed as input
to Filter 2. Filter 2, the heart of this
example content firewall, applies com-
plex security rules in order to transform
the input by adding, deleting, or chang-
ing tags, attributes, nodes, and node
content. In this example Filter 2 adds a
view attribute to each record to indicate
which records should be shown or hid-
den by the next filter in the pipeline. It
adds the view attribute to the status tag
of each record based on two rules:

Rule 1: All physicians can see the list of
patient records.

Rule 2: Only a patient’s physician can
view a test record.

Based on these rules, Filter 2 pro-
duces the XML fragment shown in
Listing 3 as output. The status element of
the first record (Smith’s test result) can be
viewed by the current user (Jones)
because (1) Jones is a physician and can
view all the records according to Rule 1,
and (2) Jones is Smith’s doctor (thus sat-

isfying Rule 2). The view attribute of
the status element

I

of the second record (Morgan’s test
result) is marked “false” because even
though Jones is a physician (thus satisfy-
ing Rule 1), the status can’t be viewed by
the current authenticated user according
to Rule 2 (Zane is Morgan’s doctor).

The XML fragment shown in Listing
3 is then passed as input to Filter 3,
where it is stylized based on the XML
content produced as output from Filter
2. Filter 3 uses an XSLT stylesheet to
transform the XML content into
XHTML. The XSLT stylesheet uses the
role attribute of the top-level tag (e.g.,
physician) and the view attributes on
the status elements to transform the
XML content into the appropriate
XHTML for presentation in a requesting
client’s browser. The XSLT templates
shown in Listing 4 are part of an XSLT
stylesheet used to transform the content
as appropriate based on the view attri-
bute of each record’s status element.

The final XHTML produced as output
from Filter 3 might look like the fragment
shown in Listing 5. The resulting XHTML
is then sent to the requesting client in the
body of an HTTP response. Filter 3 is
implemented within the content firewall,
which is within a firewall server or imple-
mented as a postprocessing filter on a
Web server. The stylization doesn’t occur
within the user’s browser in this case.

This example of a content firewall
configuration (as shown in Figure 1)
only illustrates the filtering of an outgo-
ing XML response, but incoming XML
documents and GET/POST variables
can also be transformed by a series of fil-
ters within a content firewall. Elements
of an HTTP GET or POST request (e.g.,
header and form elements) can easily be
encoded within XML and filtered before
query processing via intelligent filters.

The XML content generated by the
query on the back-end database in
Figure 1 undergoes a series of complex
transformations as it passes through
each filter in the example content fire-
wall configuration discussed above. In
particular, Filter 2 uses an expert system

to transform the XML con-
tent based
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on high-level rules. These rules can easi-
ly be specified as conditions and actions
on XPath attributes and node sets.

Rule 1 states that “all physicians can see
the list of patient records.” This rule can be
specified as a transform based on condi-
tions and actions expressed relative to the
attributes and node sets corresponding to
the XPath expressions for /results/@role
and /results/record from Listing 2.

Given the XPath values for these
expressions from Listing 2, the condi-
tions for Rule 1 are satisfied if:

IEI: D

<?xm version="1.0"?>
<resul ts>
<record>
<i d>4207</i d>
<status>positive</status>
</ record>
<record>
<i d>4208</i d>
<status>positive</status>
</record>

</results>

st 29 ]

<?xm version="1.0"?>
<results user="Jones"
<record>
<l-- id renoved -->
<name>Smi t h</ name>
<status>positive</status>
<doct or >Jones</ doct or >
</record>
<record>
<l-- id renoved -->
<name>Mor gan</ name>
<st at us>posi tive</status>
<doct or >Zane</ doct or >
</record>

rol e="physi ci an" >

</results>

IES: N

<?xm version="1.0"?>
<resul ts user="Jones"
<record>
<nanme>Sni t h</ name>
<status view="true">positive</status>
<doct or >Jones</ doct or >
</record>
<record>
<nanme>Mor gan</ name>
<status view="fal se">positive</status>
<doct or >Zane</ doct or >
</record>

rol e="physi ci an" >

</results>

st 29 ]

<xsl:tenpl ate

mat ch="record/status[view="true']">
<xsl :val ue-of select="."/>

</ xsl:tenpl at e>

<xsl :tenpl ate

mat ch="record/ status[view = true']">
unknown

</ xsl : tenpl at e>

[usne 9 J

<p>
Patient test results for
<tabl e border="1">
<tr><td>Smi t h</td><td>positive</td></tr>
<t r ><t d>Mor gan</ t d><t d>unknown</t d></tr>
</tabl e>
</ p>

Dr. <br/>Jones: <br/>

@
m/xml

DOVWNIOAD TH
WWW.SYS-C0N.CO
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/result/@ol e equals the singleton
set {physician}

If this condition is satisfied, then the
transformation action for Rule 1 is trig-
gered:

set the view attribute to “true” for
each /resul t/record/status

This action sets the view attribute of
all /result/record/status elements to
“true” even though Jones is not Morgan’s
physician. But Rule 2 states that “only a
patient’s physician can view a test
record.” Rule 2 is applied after Rule 1
and can be specified as a transform
based on conditions and actions on the
attributes and node sets for the XPath
expressions for /results/@user and
/results/record/doctor from Listing 2.

Given the XPath values for these
expressions from Listing 2, the condi-
tions for Rule 2 are satisfied if:

[resul ts/ @ser doesn't equal
/resul ts/record/ doctor

If this condition is satisfied, then the
transformation action for Rule 2 is trig-
gered:

set the view attribute to "false" on
the /results/record/doctor/../status

If Rules 1 and 2 are applied in suc-
cession for all applicable cases, the
input XML content to Filter 2 is trans-
formed appropriately and then piped to
Filter 3, as discussed previously.

The primary advantage of the rule-
based approach to XML transformations
is that each rule can be specified inde-
pendently of other rules, although the
order of rule application is critical.
Another advantage of the rule-based
approach is that rule conditions and
actions can be specified in a language
(i.e., XPath sets) that’s closer to the high-
level goals and policies of a content
provider. By expressing business seman-
tics as rule-based transforms, enterpris-

es can operationalize their policies with-
out relying on proprietary business rule
beans, low-level code, complex configu-
ration files, or complex XSLT stylesheets
to perform similar XML transformations.

To test a rule-based XML transforma-
tion process, sample documents are used
to establish a benchmark so that the con-
ditions and actions applied during a
transform process can be traced in the
order in which they’re performed. This
allows managers to audit the order of rule
application (conditions and actions) and
validate their compliance with corporate
security and privacy policies.

IP firewalls and site access tools still
play a vital role in enterprise security and
content management. Site management
solutions, virtual private networks, en-
cryption, and packet firewalls were devel-
oped to relieve application programs from
the burden of handling security manage-
ment issues. Most application programs
aren’t concerned with whether or not spe-
cific IP addresses are disallowed, or a user
is barred from login, or that only certain
users can invoke a CGI. Indeed, these
issues are typically handled using external
configuration files and other site access
management programs that can be dy-
namically reconfigured without service
interruptions. Most of these configuration
files and support programs can be man-
aged by nonprogrammers with standard
training and certification.

The content firewall model applies
high-level rules to generate XML transfor-
mations dynamically. These rules can be
configured by nonprogrammers so that
information assurance policies can be
expressed quickly, implemented, and
audited outside the core business logic of
an application server. Using a layered
architecture, the performance of a content
firewall can be optimized by pipelining
the transformations, caching back-end
data requests and responses, and pregen-
erating transformation templates. ::Q

JCALLAHAN @) SPHERE.COM
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FIGURE 1 Example content firewall configuration
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HERE’S BEEN A GREAT DEAL OF DISCUSSION ABOUT HOW
WEB SERVICES WILL BE USED, WHICH IS TYPICAL AS ANY
NEW TECHNOLOGY BEGINS TO EMERGE FROM ITS INFANCY.
AN ESTIMATE BEING TOSSED ABOUT IS THAT, OF ALL OF THE WEB
SERVICES EXPECTED TO BE CREATED, LESS THAN 1% CURRENTLY
EXISTS. ASWE KNOW, AWEB SERVICE ISN'T MEANT TO LIVE PRIMAR-
ILY AS A STANDALONE COMPONENT, BUT AS PART OF A VIRTUAL
APPLICATION OR SEVERAL APPLICATIONS.

THIS ARTICLE DEMONSTRATES ONE SUCH SCENARIO BY
BUILDING A MOBILE APPLICATION
USING AWEB SERVICE IN CONJUNC-
TION WITH AN INCREASINGLY POP-
ULAR TECHNOLOGY: ASPNET

MOBILE CONTROLS.

y

I'm assuming that the

reader has some familiarity

with ASPNET, specifically C#,

VB.NET, and Web services. To

ensure that the example runs

properly, the Microsoft .NET

Framework and the Micro-

soft Mobile Internet Toolkit

(MMIT) must be installed

on the Web server. You must

also have an established
connection to the Internet.

Following is a brief intro-

duction to ASPNET mobile

controls.

ASP.NET Mobile Controls
Simply put, ASPNET mo-
bile controls are Web-based
elements such as forms,
labels, textboxes, command

www. XML-JOURNAL.com |
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buttons, or hyperlinks that are rendered on a mobile device (or a PC’s
Web browser). Mobile controls are Microsoft’s answer to the need to cre-
ate mobile solutions for a variety of supported devices without having to
write code for each.

To enable the .NET Framework to render the appropriate output for the
device dynamically, the MMIT mentioned above is installed as well. It
works in conjunction with the .NET Framework so that once the Internet
Information Server (11S) receives HTTP requests, content can be created for
mobile screens on any number of .NET-supported devices (based on the
HTTP USER AGENT server variable in the HTTP header). Once a match is
made with the device type, the Web server then compiles the page using an
appropriate converter and responds with the resulting content that device
needs. Some of the devices currently supported by .NET are the Pocket PC,
Mitsubishi T250, Nokia 7110 and 6210, Sprint Touchpoint, Samsung
Touchpoint, and Microsoft Internet Explorer 5.5 or greater, with promises
of increased support for additional devices in the coming year.

A Simple Mobile Page
Development begins with a single mobile page,
which is afile with an ASPX filename extension that
exists on a .NET Web server. One or more mobile
forms can exist within a mobile page, with multi-
ple mobile controls contained within each mobile
form. Having all the display code located in one
file helps improve application performance.
We must first include the .NET compiler decla-
rations in Listing 1 at the top of the mobile page to
make use of mobile controls. As you'll notice, I've
indicated that server-side script will appear in
C#. After these two statements, all mobile con-
trols in the mobile page contain the “mobile” pre-
fix created in the register directive, followed by the
name of the element. For example, to ultimately
have access to two mobile forms, each containing a
textbox with text, we can use the code in Listing 2.

As | mentioned earlier, we can have multiple
mobile forms within one page. This may lead you to ask
how the device knows which form to display. Without
any intervention the first mobile form in the series
will be the screen that appears by default on the
device. In the example Forml will appear first.
However, a property called ActiveForm can be set pro-
grammatically to let the mobile page determine which
mobile form to display based on a given action. For
instance, since Form1 is the initial mobile form in the series, %
it will appear first. Yet in Listing 3 the onclick event for "}-5'
the mobile:Command element, Buttonl, contains a !
routine that sets the ActiveForm property to Form2
when it’s clicked, thus displaying Form2.

\“i.,_..



To test this out yourself, create the directory c:\inetpub\wwwroot\
XMLJournal. Now create a file called MobileTest.aspx within the
XMLJournal directory, and enter the three code segments (Listings 1-3 in
succession) within this file. To see it work, we can use Internet Explorer
to browse to the page (http://localhost/XMLJournal/MobileTest.aspx).
It'll be rendered in HTML as if it were a regular Web page.

The advantages of ASPNET mobile controls become clear in that we
can also view this mobile page in the Microsoft Mobile Explorer (MME)
emulator (more about this below). Figure 1 shows how this is displayed
in comparison from that of Internet Explorer output.

Since MME requires WML content, the output sent from the Web
server will be different from that of Internet Explorer. The only major dif-
ference in how it’s rendered is that the button appears as a link. This ele-
ment conversion is performed by the Web server.

With this brief understanding of how ASPNET mobile controls oper-
ate, let’s now look at our featured mobile solution, Sojourner.

Building the Sojourner Application

Sailors, pilots, hikers — they all want to have weather information on
their particular location available at any given time. With the increasing
pervasiveness of wireless Web-enabled devices, mobile users can receive
information about their location by entering the postal code or
city/country combination.

We'll address this need by creating a tool called Sojourner that con-
tains a mobile interface for selecting these values and getting informa-
tion about a particular area. Figure 2 shows the solution architecture.
We'll look at AreaWeatherWsS, an ASPNET Web service in VB.NET that

will retrieve specific information from a weather site based on

a postal code and return the weather. Finally, the mobile

page, which is written in C#, handles presentation logic,

calling this Web service as needed and rendering its
results for the given mobile device.

To run the code on www.sys-con.com

yourself, we assume that you’re using http://
localhost/Sojourner as the virtual directory,
which corresponds to c:\inetpub\wwwroot\
Sojourner. Within this directory another fold-
er called bin must be created.

Sojourner Web Service
This Web service is written in VB.NET to show-
case the .NET Framework’s ability to handle differ-
ent languages. The Web service uses a technique
known as screen scraping. We can see the code in
Listing 4, which is saved as AreaWeatherWs.

asmx in c:\inetpub\wwwroot\Sojourner.

There are a couple of things to note. In
VB.NET we make the various functions avail-
able for consumption within the Web service
by using a <WebMethod> attribute before the
routine name. This particular WebMethod con-
tains a function called GetWeather, which accepts a
parameter called query. When this function is execut-
ed, an HTTP request is invoked to the weather
Web site using that parameter. Based on the
HTML generated, it uses regular expressions to
parse out the text needed for our display, which
is contained in the class GetWeatherMatch. This
class contains the string Weather, which is

alernerts irei
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FIGURE 2 Sojourner components

returned by the Web service. Once this code has been entered, we can
test it as described below.

Using the WSDL Test Page

Using Internet Explorer, we can see the Web Service Description
Language test page by entering the Web service’s URI in the address win-
dow (e.g., http://localhost/Sojourner/AreaWeatherWS.asmx). This will
display a screen showing each of the consumable WebMethods as hyper-
links. As we click on a WebMethod link, we can impersonate a consum-
ing application by entering values as if they were being received from an
application. We have only one method, GetWeather, so we click on it to
see the next screen in Figure 3.

Figure 4 shows the XML result generated in a new browser window
when a value is entered in the text field and the Invoke button is pressed.
Since we specified the Namespace as http://localhost/Sojourner within
the Web service code, we won't see references to tempuri.org. The result is
returned in a long string called Weather. The element Weather is nested
within the GetWeatherMatch class element. This is the class that was
returned based on the regular expression result in the string Weather when
we invoked the HTTP request to the site.

Once we're confident that the Web service is working correctly, we
must create a proxy so that consuming applications can use it.

Creating the Web Service Proxy

After the code has been entered, we compile the Web service proxy
using a couple of utilities, wsdl.exe and vbc.exe (since this is a Visual
Basic.NET file). To shield us from entering the myriad of switches
required for each, | created a batch file called ProxyCompiler that can
either be double-clicked or run at the command line. The file sets the
appropriate path and executes the compilation applications (see Listing
5). Since we’re working within the c:\inetpub\wwwroot\Sojourner direc-
tory, ProxyCompiler can be placed in the Sojourner directory with the
AreaWeatherWsS.asmx file.

Before running this batch file, you should verify all directory paths to
ensure that they correctly point to the appropriate executables on your
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machine. When the proxy is created using the WSDL utility (see Listing
5), the namespace AreaWeatherWsS is specified using the switch
/n:AreaWeatherWs. This will be imported later into our consuming
application’s code. After ProxyCompiler is run, we must copy the result-
ing AreaWeatherWS.dll into the bin directory mentioned earlier. Now
we're ready to have a consumer make use of it.

The Mobile Page: SojournerMobilePage.aspx

The mobile page code in Listing 6 contains many of the same elements
we addressed previously, such as the Page and Register directives. However,
we have some new items to discuss. First, there’s an Import directive that
includes a Namespace attribute with the value AreaWeatherWsS. This is how
the mobile page makes use of the Web service.

This is followed by the frmMain mobile form, which is initially dis-
played when the mobile page is called. The first two labels are used for
identification and instructions. The textbox is where the user enters the
postal code, city/state, or city/country combination. Finally, the com-
mand button executes the ViewWeather routine, which makes a call to
the Area Weather Web service for the weather information.

The second mobile form contains only two elements: a label
(IblWeather) that will contain the weather information and a command
button (btnBack) to take the user back to the main form by executing the
ReturnToMain routine below.

The C# server-side script contains two functions. The first makes
frmMain the active form so it’ll be displayed when the user selects the
btnBack command button. The second routine is where the bulk of the
work occurs. Since the namespace AreaWeatherWS was declared

above, we can instantiate it within the mobile page as the

object WeatherService. (We could have called it anything

we wished.) With this namespace we have the Get-
WeatherClass available for the application’s use. To
remove the unwanted HTML from the weather
information string provided by the Web service,

a series of regular expressions functions

transform the string into a suitable format.

This string is inserted into the Text property

of the label control (IbIWeather.Text). Finally,

the frmWeatherData is made the active form
and the weather information is populated on
the screen.
Now that we've verified that the application
works the way we want it to, we can use a different
mobile device emulator to test it (the Nokia 6210,
available from YOURWAP.com). Let’s take a look at
its interface in Figure 5. We'll use the postal code
from the previous example, 16001, for Butler,
Pennsylvania. We can see the succession as
we go from left to right, top to button. Once the

Go! button is pressed, weather information will

be returned. We can try this again by pressing the
Back button and choosing “Paris, France”, “90210”,
“Topeka, Kansas”. Please note that all locations may
not be available.

Conclusion

The Sojourner mobile application doesn’t
have the rich display of standard Web sites. The
instructions are terse, and there’s little to provide
the optimal user experience. However, with mo-

Wit mebiletapplications

AreaWeatherWs

bile applications we must
keep in mind that screen real
estate and speed are two | gatwastbar
issues that must be placed at | =
the top of the priority list -
when developing for mobile
devices. This is addressed
quite well, minimizing the
amount of user entries re-
quired and displaying infor-
mation in an easy-to-read for-
mat. This allows our users to
travel as they must and have
access to the information e et I B B
they need.

To improve on this solu-
tion, the next step would be to
have the device intermittently receive current
coordinates from a GPSS satellite based on
the user’s current position. As it receives
coordinates, the device would then send
these values to the Web service as movement
occurs, and information would be displayed
on the device in a real-time fashion, thus
requiring minimal user intervention.

B g i e T < e

| trust this has been a useful introduction
to ASPNET mobile controls and, in particular,
how a Web service can be used to create a
viable mobile solution. By serving as a data
retrieval component, the Web service frees the
mobile page to handle the display-related
issues. In this way we conform the application to an appropriate separa-
tion of presentation and business logic.

FIGURE 5 Nokia 6210 emulator

Additional Information

More information about ASPNET mobile controls and the .NET
Framework is available in ASPNET Mobile Controls: Adaptive Web
Content for Mobile Devices with the MMIT (Wrox).

You can download the Microsoft Mobile Internet Toolkit for use with
the .NET Framework from http://msdn.microsoft.com/downloads/
default.asp?url=/downloads/sample.asp?url=/MSDN-FILES/027/001/
516/msdncompositedoc.xml.

To download the Microsoft Mobile Emulator, go to www.microsoft.
com/MOBILE/phones/mme/mmemulator.asp.

Download the YOURWAP suite of emulators from www.yourwap.com.

Sources
e The Weather Underground: www.wunderground.com
e Sussman, D., et al. (2001). Professional ASPNET. Wrox. ::Q

Neil Raybould is a software developer with Crossoft Inc., which specializes in intranet development.
Vice president of the Pittsburgh .NET Developers’ Group (www.pghdotnet.org), Neil coauthored
ASPNET Mobile Controls: Adaptive Web Content for Mobile Devices with the MMIT,

Beginning ASPNET Using C#, and Beginning ASPNET Using VB.NET (all published by Wrox).
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LISTING )8 Compiler directives

<%@ Page | anguage="C#" Inherits=
"System Web. Ul . Mobi | eControl s. Mbi | ePage” %
<%@ Regi st er TagPrefi x="nobil e" Nanespace=
"System Web. Ul . Mobi | eControl s" Assenbl y=
" Syst em Web. Mobi |l e" %

LISTING 23 Server-side controls

<mobi | e: form i d="Fornl" runat="server">
<mobi | e: Text Box i d="Text Box1" runat="server"
Text="This is Forml." />
<nobi | e: Command i d="Buttonl"
oncl i ck="ButtonRouti ne"
runat ="server" text="Co!"></nobil e: Conmand>
</ mobi | e: f or m»
<nmobi | e: form i d="Forn2" runat="server">
<nobi | e: Text Box i d="Text Box2" runat="server"
Text="This is FornR2." />
</ mobi | e: f or m»

LISTING JJ) Server-side script

<script runat="server">
voi d ButtonRoutine(object system
System Event Args e) {
Acti veForm = Forn®2;

}

</script>

LISTING 2 AreaWeatherWS.asmx

<%@ WebServi ce Language="VB"
Cl ass="Ar ea\\eat her W&" %
I nports System
I nports System Web. Servi ces
I mports System Web. Servi ces. Protocol s
Inports System Xm . Serialization

"This class makes a request to wunderground.com
“and retrieves weather information based on a
" postal code or area nane
<WebSer vi ce(Descri ption: =" Soj ourner Wb Service", _
Namespace: ="http://1 ocal host/ Soj ourner/")>_
Public Cl ass AreaWeatherWs
I nherits System Web. Servi ces. Protocol s.
Ht t pGet Cl i ent Pr ot ocol
Public Sub New()
M/Base. New
Me. Ul = "http://ww. wunder ground. coni cgi - bi n/
fi ndweat her/ get For ecast "
End Sub
<WebMet hod(), _
Ht t pMet hodAt t ri but e( Get Type( Text Ret ur nReader) ,
Get Type(Url ParaneterWiter))> _
Public Function GetWather(ByVal query As String)
As GCet Weat her Mat ch
Return CType(Me. | nvoke(" Get Weat her", _
(Me.Url), New nject() {query}),
Cet Weat her Mat ch)

End Function
End d ass

"This class uses regul ar expressions to find
specific text within the HTM. source and
will return it as a string
Public C ass GetWat her Match
<Mat chAttri but e(

"<tr ><td>Tenperature</td>\n<td><b>(.*)

<tr ><td>Mbon Phase</td><td>",

I gnoreCase: =true)> _

Public Wather As String
End d ass

LISTING J&§) ProxyCompiler.bat

pat h=c:\ program fil es\ M crosoft. NET\ Fr amewor kSDK\ bi n;
c:\wi nnt\ M crosoft. NET\ Framewor k\ v1. 0. 2914

wsdl . exe
http://1ocal host/ Soj our ner/ AreaWeat her W5. asnmx?wsdl
/1:vb /n: AreaWeat her W5

vbc /out:/bin/AreaWatherWs. dl | /t:library /r:Systemdll
/r:System Xm .dll /r:System Wb. Servi ces. dl |
Ar eaVWat her WS. vb

LISTING J§f SojournerMobilePage.aspx

<%@ Regi ster TagPrefix="nobile" Namespace=
"System Web. Ul . Mobi | eControl s" Assenbl y=
"System Web. Mobil e" %
<%@ Page | anguage="C#" |nherits=
"System Web. Ul . Mobi | eControl s. Mbi | ePage" %
<%@ | nport Nanespace="Ar ea\Wat her W8" %
<mobi |l e: form id="frmVai n" runat="server">
<nobi | e: Label id="1bl Mai nCaption" runat="server" Text=
" SQJOURNER' / ><br >
<nmobi | e: Label id="1bl Pronpt" runat="server"
Text ="Pl ease enter postal code
or country name" />
<br >
<nmobi | e: Text Box id="txtEntry" runat="server" />
<br >
<nobi | e: Command i d="bt nGo" onclick="Vi ewMeat her"
runat ="server" text="CGo!" />
</ mobi | e: f or n>
<nmobi | e: form i d="frmAeat her Dat a" runat="server">
<nobi | e: Label id="1bl Wather" runat="server" />
<mobi | e: Command i d="bt nBack"
oncl i ck="Ret ur nToMai n"
runat ="server" text="Back" />
</ mobi | e: f or n>
<script runat="server">
voi d ReturnToMai n(obj ect sender, System EventArgs e)

{
ActiveForm = frmVain;

voi d Vi ewéat her (obj ect sender, System EventArgs e)

Ar eaWeat her W5 \Weat her WebServi ce =
new AreaWeat her WS() ;
Get Weat her Mat ch mat ch;
match =
Weat her WebSer vi ce. Get Weat her (t xt Entry. Text);
string Weat her Results = mat ch. Weat her;
Weat her Resul ts =
Regex. Repl ace(Weat her Resul t s, " &#176;","");
Weat her Resul ts =
Regex. Repl ace(Weat her Resul ts, "<td>","");
Weat her Resul ts =
Regex. Repl ace(Weat her Resul t s,
t<ftd></tr>" 00",
Weat her Resul ts =
Regex. Repl ace(Weat her Resul ts, "<tr >","");
Weat her Resul ts =
Regex. Repl ace(Weat her Resul ts, "</td>","");
Weat her Resul ts =
Regex. Repl ace(Weat her Resul ts, "<b>","");
Weat her Resul ts =
Regex. Repl ace(Weat her Resul ts, "<BR>","");
Weat her Resul ts =
Regex. Repl ace(\Weat her Resul ts, "<br>","");
Weat her Resul ts =
Regex. Repl ace(Weat her Resul ts, "</ B>","");
Weat her Resul ts =
Regex. Repl ace(\Weat her Resul ts, "& t;","<");
Weat her Resul ts =
Regex. Repl ace(\Weat her Resul ts, "&gt; ", ">");
Weat her Results = "Tenperature " + Regex. Repl ace
(Weat herResul ts, "</ b>","");
| bl Weat her. Text = Weat herResul ts;
ActiveForm = frn\\eat her Dat a;
}

</script>
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Wb applications often

need their HTML /XML
documents cleaned
asynchronously or
synchronously. “Cleaning”
could be checking for
well-formedness,
manipulating an expression
in the documents, or parsing,
them for custom-specific
functionality. To my
knowledge, there are no
specific tools that can be
molded to cater to
custom-specific functionalities
in terms of flushing
documents in their own
custom way. So why not
write your own parsing tool -
one that could be specific to
your application logic and
also have the capabilities of
seamlessly integrating
and/or wrapping with other
existing tools?

Written by Ravi Akireddy
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An efficient and simple way to parse any kind of document

This article presents a simple and open framework that
eases custom parsing and checking of any type of document -
XML, HTML, text, and so on — through the concept of filters
and XML-based configurations. The idea here is to define fil-
ters, tie them up in a piped fashion, and stream the input doc-
uments through these chained filters — and in the process of
streaming, make each filter apply its specific logic on the same
streamed source at the same time.

Afilter is meant for a specific function, and each one serves
its own purpose of massaging the provided input stream. A fil-
ter could be an implementation of your own specific logic or a
wrapper around an existing tool. If you're familiar with the Unix
operating system, the concept appears similar to its piping fea-
ture. The difference could be that in this case the parameters
are supplied through an XML-based configuration file.

Filters are made Runnable instances and run as threads. This
helps in the simultaneous execution of all the filters in parallel
in the input stream. Filters are aggregated in a chain and are
applied simultaneously, similar to the concept of pipes in Unix.

Piping Diagram

Now let’s jump into the details of a filtering framework. The
piping shown in Figure 1 is a rough version of what we’re going
to look into. The filters to be applied are identified through a
configurable XML document and are connected by piping the
input and output of each filter. Once the pipe is established,
input documents are streamed through these piped filters to
the desired location. As the documents are being streamed,
each filter applies its own filtering logic on it in parallel. The
filtering framework provides plug-and-filter functionality by
simply manipulating the configuration file. You can apply
some filters for one class of documents and other filters for
other classes of documents by modifying the configurations. If
you need a new filtering feature, write one and configure its
details in the configuration document — the rest is transparent.

Design

The class diagram for the filtering parser is shown in Figure
2. It has a filter class that serves as an interface for all the cus-
tom filters to implement. The filter interface has methods for
setting input stream, output stream, a filtering message, and
the filtering logic function. Thus each filter reads from its input
source, applies its specific filtering logic, and writes it into its
output stream.

If you want to add your own custom filter, you have to imple-
ment this interface and modify the configuration file for the filter
to apply its logic. The AbstractFilter class implements Filter and
takes care of the common functionality implementations for the
specific filters to inherit. It implements the functionality of setting
the input stream, the output stream, and the filter message.

FilterManager is responsible for parsing the configured filters,
loading the filter classes, and stitching them together. It uses an
inner class FilterLoader for parsing the configurable filters file. The
remaining classes are the specific filters implemented as part of this
framework and are included in Listings 1-8, which are download-
able at www.sys-con.com/xml/source.cfm. You can see that each
filter class is meant for a specific purpose. That's the entire frame-
work...isn't it simple? Let’s see how powerful it really is.

www XML-JOURNAL.com |

Figure 3 is the sequence diagram for the filtering parser.
FilterManager takes the following inputs to start the filter-
ing process:
e The input directory location from which the documents are
to be read for processing
» The output directory location into which the filtered docu-
ments have to be written

When instantiated, FilterManager reads a configuration file,
instantiates all the required filters, and chains one to the other.
The configuration file filters.xml contains the details of the
parsing filters that are to be applied to the input files. When
FilterManager is invoked to run the filters, it does the following:
« Loads the configured filters
» Sets the input and output stream on each filter
« Pipes the filters by connecting the output of one filter to the
input of the next one

» Starts each filter

» Reads the documents from the source location and streams
them through the filter’s pipe to the destination location

Let’s look into the details of the implementation.

Configuring Filters

Filters are configured through an XML document, filters.
xml. If a filter has to be applied, its details have to be added to
this configuration file. The document root, filters element,
contains one or more filter elements. A sample filter fragment
is shown in Listing 1.

Each filter element should have the following attributes at
aminimum:
« Name: Name of the filter — used for convenience
« Filterclass: Fully qualified class name of the filter that will be

loaded and used while parsing

Configuring these filters is so flexible that, except for the
attributes name and filter class, there’s no specific DTD/Schema
on the filter element for afilter to stick to. Also, there’s no restric-
tion on the content that a filter element should encapsulate. The
idea here is to hand over the filter nodes to the respective filter
class - it’s up to the filter to analyze the node. The fragment
details in a filter element thus make sense only in the context of
that filter. This way you get the flexibility of defining your own
filter fragment and implementing a filter class that transforms
the input stream based on the filter content that it could under-
stand. This puts everything in your control and you get plug-
and-filter functionality the way you want it.

If you look at the filter fragment details shown in Listing 2, the
filter name is “FindAndReplace” and the filter class to be used is
“filters.FindAndReplace”. The encapsulated content - the child
elements find and replace of the filter “FindAndReplace” — will be
understood only by the class filters FindAndReplace. This
defines the filter-specific parsing message that will be used by
that particular filter while parsing the input streams.

Filter classes are loaded while parsing the filters.xml file, and
each instance of the filter is set with its own filterable parame-
ters. These filterable parameters are nothing but the content
part of that particular filter fragment. Setting the filter node as a
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message on that filter class does this. As there’s no restriction on
the content of the filter node, you can put any amount of data in
each one. The individual filter encapsulates the implementa-
tion details of unmarshaling the entire content within the cor-
responding filter element. Thus a filter analyzes this data — the
message hode — and sets its filterable parameters.

The document filters.xml contains the details of the filters to
be applied to the input stream. There’s no particular sequence
of filters to follow. Users can add/delete/update the filter details
as they wish, but should encapsulate certain details of the filter,
that is, a particular filter should be in a position to understand
the filterable details while unmarshaling the message.

Filters

Filter is an interface for all custom filtering classes to imple-
ment. This extends the Runnable interface so each filter can be
executed in its own thread. Filters are made to work as threads so
we can pipe the output stream of one filter into the input stream
of another and make them work in parallel. This way all the fil-
ters work at the same time, in parallel, on each input stream and
finally dump the resultant output into the desired destination.
Filter class method declarations are shown in Listing 3.

Filters expose functionality for setting input and output
streams and also a message to set on them. As discussed pre-
viously, a message is nothing but the filter fragment of the con-
figuration file for that filter represented as a node object.

The AbstractFilter class is a convenient class that imple-
ments the common functionality for specific filters to inherit.
Here, it implements the functionality for setting the input and
output streams as well as the message node object and the
run() method of java.lang.Runnable.

Implementing the method run(), shown in Listing 4, of the
AbstractFilter class is simple: it calls the doFilter() method.
Function doFilter() is an abstract function that has to be
implemented by the custom filter(s). The crux of filtering is
thus the implementation details of this function. All the spe-
cific filter classes are required to implement this method to
carry the specific logic of filtering.

The implementation details for this function are to:

« Unmarshal the message node if it has one and set its filter-
able parameters.

* Apply the specific logic on the input stream based on the
unmarshaled parameters and write it into the output.

The implementation of AbstractFilter is shown in Listing 4.

FilterManager

The FilterManager class is the one that does the dirty work
of extracting the filter details, stitching the filters, reading the
input sources, and executing the filters. It has an inner class,
FilterLoader (see Listing 5), that loads the configuration file
(filters.xml), parses the file, identifies the filter classes, loads
them, and aggregates them in a vector. Once loaded,
FilterManager uses this vector of filters to create the filters
pipe and stream the source documents.

Method getFilterDocument() of class FilterLoader (see
Listing 5) uses the DOM API to parse the filters.xml file and
returns its document object.

Input documents

FIGURE 1 Filter piping diagram

Piped Filters

Filtered documents

FIGURE 2 Class diagram
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FIGURE 3 Sequence diagram
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The loadFilters() method gets the document object, loops
through all the filter fragments, loads the individual filter
classes, and creates the respective filter objects. The filter
objects are appended to a vector, filterTable, as they’re loaded.

Once a filter is loaded, the corresponding filter fragment of
filters.xml is set as a message node on that filter. This message
node object will be unmarshaled by the individual filter before
filtering the input stream and used for its filtering process. For
now, message node is nothing but the entire contents of that
particular filter element as a DOM node object. We'll see in the
section “Sample Filter” what it means to a specific filter instance.

Each filter takes an input stream and outputs a stream after
applying the filter-specific logic. Filtering parameters for each
filter is set as part of initializing the filter chain by parsing the
configurable XML file. The message is a document node that
encapsulates filterable parameters and makes sense in the
context of that filter. Each filter unmarshals the message node
and sets its filterable parameters. Element filter in the filters
document filters.xml serves as the message node for that par-
ticular filter. While looping through the filters (filters.xml) doc-
ument object, we extract the individual filter class and set the
same filter context on that filter object as message node.

If you look at the details of the FindAndReplace element
(see Listing 1), it has attributes, a name whose value is Find-
AndReplace, and a filter class with filters. FindAndReplace-
Filter, which carries the implementation details of finding a
given pattern and replacing it with another pattern. The Find-
AndReplace filter has two child elements,“find” and “replace.”
While unmarshaling, only FindAndReplaceFilter can under-
stand what these two parameters are meant for.

Similarly, if you take FindAndCut filter, it has name and fil-
ter class attributes, but only one child element, called “find-
andcut.” The filter class filters.FindAndCut has the specific
details to analyze the message node and set its filterable
parameters. The content of each filter element thus makes
sense only in the context of that filter. Hence it is highly cus-
tomizable and can easily be extended.

Types of Filters

To show the ease of filter implementation, I've written
some quick filters that are included in the listings, with a brief
description of each.

* FindAndReplaceFilter: Intercepts the input stream and
sniffs for the “find” parameter and replaces with the
“replace” parameter once found

¢ FindAndCutFilter: Trims a set parameter on the input
stream and writes into the output stream

« ParaFilter: Specific to HTML-specific input streams — makes
the input documents well formed with respect to para <p>tags

* CaseChangeFilter: Modifies the case of a given parameter
string in the input stream; the output stream will be the input
stream but with a case change for that particular parameter

e TagsFilter: Applies the configured tags for the matched
expression in the input stream; example: look for string “I
am bold” and write the output as “<b>l am bold</b>"

Running the Filters

To run the FilterManager, you have to supply both an input
and an output directory. The former is where the Filter-
Manager reads the files; the latter is where the filtered files are
written. Listing 6 from the FilterManager class has the imple-
mentation details for setting the directories as well as for exe-
cuting the piping sequence of the filters.

The method runFilters() contains the logic for reading the
input files one by one and streaming them through the filters
pipe. It has an anonymous class that implements the accept
method of java.io.FilenameFilter class, which returns an array
of interested files in the input directory. Listing 6 contains the
implementation details of filtering HTML files only. However,
you can modify the if statement to aggregate more than one
type of document.

Having gotten the list of files, we have to apply the filters
configured in the configuration file filters.xml . To do that, I've
created a streaming pipe by attaching filters to each other. As
each filter takes an input and output stream, it’s easy to pipe
them through the powerful Java streaming API, namely
java.io.PipedOutputStream and java.io.PipedIinputStream
classes. The OutputStream of a filter is piped to the
InputStream of the next filter, as follows:

pi peQut = new Pi pedQut put Strean();

pi peln = new Pi pedl nput St rean( pi peQut);
out = new PrintStrean(pipeQut);

next. set|nput Strean(in);

next. set Qut put St rean( out) ;

where the variable “next” is a filter object and “in” is the pipeln
of the previous filter object.

This way you loop through all the filters and expand the filter-
ing pipe. The InputStream for the first filter will be the file stream
from the input directory. As each filter is a Runnable instance,
they're started as threads while constructing the pipe. So now the
filters are started and piped. They're ready for reading the input
stream and apply their respective filtering logic in parallel.

We start reading the stream through the final filter object,
as follows:

int nextChar ;
while ((nextChar = final Reader.read()) !=
final Witer.wite(nextChar);

-1) A

where the variable “finalReader” is the reader on the final filter
object and the variable “finalWriter” is the writer to the output
destination file.

A “read” operation on the finalReader is a read on the
entire piped filters; in the process of reading, each filter is
applying its filtering logic. Finally, it’s written into the corre-
sponding output file. This is done in a loop for the entire list of
files obtained from the source directory (files directory). The
filtered files are written into the provided destination directo-

ry with file names that are the same as the original file names.
In the source provided, it is hard-coded to write into the “out”
directory under the “files” directory.

« JtidyFilter: A wrapping filter on Jtidy tool - illustrates the
ease of integrating external tools seamlessly into the filters
framework
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Each filter takes an input stream and outputs a stream

Running FilterManager

The FilterManager class has an inner static class, FilterManager-
Client, that instantiates and runs the FilterManager. The down-
loadable code has a batch file, runfilters.bat, that runs the Filter-
ManagerClient. The following is the FilterManagerClient class:

public static class FilterManagerdient {

public static void main(String []Jargs) throws Exception {
Fil terManager fm = new FilterManager ()
fmrunFilters();

}

}

Sample Filter

Now that we’ve discussed filters and how they’re piped,
let’s look into the details of a sample filter. Listing 7 gives the
details of FindAndReplaceFilter, which finds a string and re-
places it with another string. The parameters are set while
reading the filters.xml.

The abstract method doFilter() is the one that has to be
implemented; the remainder of the setters and getters are
inherited from the AbstractFilter class. Once doFilter() is
invoked, it first sets the filterable parameters, that is, the find
and replace variables, by extracting the elements find and
replace from the node object, which is set while instantiating
the filter. Here the content of the node makes sense only with
respect to this filter and gives us the flexibility of writing our
own filters and implementing the specific logic.

A read on the filtering pipe is a read here. The logic in this fil-
ter is to read a line and pass it to method findAndReplace(String),
which scans for the find parameter and replaces it with the
replace parameter. Once the entire line has been scanned, it
returns the filtered line and is written into the output stream,
which is nothing but the piped input stream for the next filter.

Once this filter has applied its logic, the stream is fed to the
next filter. Meanwhile, this filter is busy reading the next line
from the previous filter. This way all the filters are working
simultaneously on the same stream.

How Simple Is It?

Filters can be your own implementation of the filter class
or a wrapper on any existing implementations or tools. Let’s
look into both categories — custom filters and wrapping filters.

Custom Filters

A new filter should contain the implementation details for
both the doFilter() and parseMessage() methods.

doFilter() will contain the core logic of reading the input
stream, applying its filtering logic, and, once that’s done, writ-
ing into an output stream.

parseMessage() should implement the logic of parsing and
analyzing the filter node details and set its internal variables,
which may be used while applying the filtering logic in the
doFilter() method.

External Filters

Fine, you say. This works great when you write your own fil-
ters. But how do you integrate with a third-party tool and

www XML-JOURNAL.com |

make your filters work seamlessly? Here’s an example that
shows how simple and easy it is to integrate an available tool.

| took Jtidy, an excellent tool that converts the docu-
ments into XHTML format. | wrote the JtidyFilter class,
which is nothing but a wrapper on the Jtidy main class. |
put the necessary code in the doFilter() function...and
that’s it. It works just like any other filter. It takes an input
stream, cleans it, and writes to the output stream, which is
fed to the next filter.

To make this filter participate in the filters piping, you have
to add the filter details to the configuration file filters.xml file.
The implementation details for the doFilter() method of the
JtidyFilter class are shown in Listing 8.

The following XML fragment shows the details you have to
add to include JtidyFilter in the filtering sequence:

<filter name="jtidy" class="filters.JTidyFilter"/>

It has the name of the filter and the filter class to use and
no child fragments. So the JtidyFilter class doesn’t have to ana-
lyze the message content. But you can always provide some
initialization parameters for the underlying tool through the
content of the respective filter fragment. The rest is taken care
of by the FilterManager class. Isn't it simple?

Transformation Filter

To show you how easy it is to plug a transformer/SAX2
XMLFilter into this framework, and how seamless it would
be, | took the sample SAX2 XMLFilter provided in the Xalan
downloads and copied it into the TransformFilter.java class.
After renaming the main() function to doFilter(), | tweaked
it a little to adjust the input and output and added a new
function, parseMessage(), which sets the stylesheet(s) to use
for transforming.

| added the following XML fragment to the filters.xml:

<filter name="transformer" class="filters.TransfornFilter">
<styl esheet >echo. xsl </ st yl esheet >
</filter>

The content of the filter encapsulates the stylesheet(s) to use
to transform the input. That’s all | did. In less than half an hour
| was able to plug in the transformation filter and test it.

Conclusion

I’'ve tried to simplify the logic of parsing any kind of doc-
ument in a custom-specific fashion. This way you can have a
mix and match of filtering logic for a variety of techniques.
You can apply the logic for making well-formed documents
or regular expression filtering or any other kind of massaging
to documents. The guts of each one lie in the specific filter
and each works independently. To apply a new logic, write a
filter and update the filter’s configuration XML document;
the rest is transparent — it’s as simple as that. So, when there
are no parsers, write your own.

Enjoy filtering... ':Q

RAKIREDDY M@®) COMERGENT.COM
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grated development environments (IDEs). Now we'll review some of the new tool sets developed by independent soft-

L ast year in this column (XML-J, Vol. 2, issue 2) we reviewed an initial set of VoiceXML development tools and inte-

ware vendors for the development and testing of dynamic speech-based components and applications.

|

I’ll focus on how to use these tools to
test and debug VoiceXML applications
from a desktop-based development
environment and/or a normal touch-
tone-based phone.

Note/Disclaimer: This article doesn't
attempt to compare the capabilities and
features of the various tools, but instead
provides information on the various
development tools in a concise fashion.
To ensure neutrality, the vendors have
also been listed in alphabetical order.
Even though I've tried to provide the lat-
est and most correct information and
compliance, please validate it with
respect to the VoiceXML specifications
through the appropriate vendors.

GetVocal VoiceXML SDK
VoiceXML SDK from GetVocal (a
division of Digital Voice Technologies) is
a desktop-based Visual VoiceXML devel-
opment and testing tool. It supports the
latest (VoiceXML 2.0 draft) version of the
specification including support for
XML-based grammars. It’s built on top
of Microsoft Speech SDK 5.1 and uses
Microsoft TTS and ASR engines for text-
to-speech and speech recognition.
Graphical testing and development is
the key highlight of the SDK (see Figure 1),
which also includes a virtual phone pad
for real-phone simulation, a graphical
VoiceXML generator, scripting support
through JavaScript VBScript (with exten-
sions for invoking ActiveX components
and Java classes), and a complete visual
debugging environment with steps,
breakpoints, and variable watches.

Apart from testing local VoiceXML
content, the SDK also supports visual
interpretation and testing of remote/
dynamic VoiceXML applications. A dis-
tinctive highlight of the SDK is that apart
from the simulation through a virtual
phone, it can actually use a TAPI-based
interface to interact with a live phone
through a voice modem or an installed
dialogic card. This feature converts the
SDK from a desktop-based testing tool
to a full-featured single-port VoiceXML
gateway. The SDK also includes a com-
plete VoiceXML tag reference and sam-
ple VoiceXML applications.

Included with the SDK is GetVocal
VoiceXML Editor, a rich editor that fea-
tures syntax highlighting and config-
urable tag shortcuts. A time-limited
evaluation version of GetVocal SDK is
available for Windows 98/ME/NT/
2000/XP platforms from www.getvo-

cal.com/vxml.asp.

HeyAnita FreeSpeech Developer
Network

FSDN is a hosted VoiceXML platform.
The tools include integrated develop-
ment environments for developing
VoiceXML applications and XML-based
grammars. The Web-based integrated
development environment approach
provides flexibility by allowing VoiceXML
documents and external grammars to be
stored in multiple locations: a self-man-
aged online scratchpad, uploaded files,
and external Web servers.

Applications built using the Free-
Speech Developer Network use XML

r——
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Update: VoiceXML 2.0 Draft
Specification Is Now Available

In October 2001, W3C released a
draft of VoiceXML 2.0. VoiceXML 1.0
was released by the VoiceXML Forum
in March 2000. Some highlights of the
2.0 draft:
 The W3C Voice Browser Activity

(www.w3.org/voice) has officially
taken over the management and
technical development of the
VoiceXML specification. This is a
good step for the development of
VoiceXML as W3C is a great stan-
dards organization. The VoiceXML
Forum (www.voicexml.org) con-
tinues to focus on conformance
testing and a branding program for
VoiceXML.

* Mandatory support for XML-based
Speech Synthesis Markup Language
(www.w3.org/TR/speech-synthesis).

* Mandatory support for XML-based
Speech Recognition Grammar
Format (www.w3.org/TR/speech-
grammar). This is critical as it will
result in better conformance be-
tween the different vendor imple-
mentations of VoiceXML 2.0. In
addition to the XML-based format,
VoiceXML 2.0 implementations
can optionally support the aug-
mented BNF form of the grammar
format specification as well as
other formats such as JSGE

e A number of other changes have
been recommended, such as changes
in both elements and attributes.
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grammars that are based on the Speech
Recognition Grammar Specification draft
available from W3C (www.w3.0rg/TR/
speech-grammar), now part of VoiceXML
2.0 (see sidebar). To jump-start grammar
development there are a couple of tools
such as a wizard-based grammar genera-
tor (see Figure 2) and an online grammar
parser to test utterances.

To assist in development, FSDN pro-
vides technical resources such as a
VoiceXML reference, a grammar refer-
ence, FAQ, tutorials, and a prebuilt
VoiceXML and grammar library. For com-
munication between developers, FSDN
includes NNTP-based threaded forums.
FreeSpeech Developer Network is avail-
able at http://freespeech.heyanita.com.

IBM WebSphere Voice Toolkit
WebSphere Voice Toolkit is a desktop-
based IDE that’s built on top of IBM’s
next-generation open-source develop-
ment tool platform, Eclipse (www.
eclipse.org). Voice Toolkit is really writ-
ten as a plug-in to the underlying core
Eclipse platform. This allows Voice
Toolkit to inherit the advanced IDE fea-
tures provided by the open-source
Eclipse IDE and IBM’s commercial tools
built on top of Eclipse. For instance,
Voice Toolkit can inherit other Eclipse
modules (plug-ins) for server-based
dynamic application development with
IBM WebSphere Application Developer
Studio to provide an integrated server-
based J2EE/VoiceXML application de-
velopment with full-fledged features for
J2EE application development and com-
mon IDE features such as CVS version
management and project management.

For VoiceXML applications, Voice
Toolkit leverages IBM Voice SDK (reviewed
in this column in XML-J, Vol. 2, issue 2) to
interface with desktop text-to-speech and
recognition engines. This integration en-
ables the toolkit to test the VoiceXML con-
tent in both audio and text simulation
modes. In addition, Toolkit includes tools
for editing and testing Java Speech Gram-
mar Format (JSGF) and Speech Recog-
nition Control Language (SRCL) based
grammars (see Figure 3), a color-coded
VoiceXML editor with a content assist fea-
ture to select elements and attributes, an
audio recorder for creating and playing
.au/.wav prompts, a pronunciation
builder for the WebSphere VoiceXML
Server/SDK, wizards for creating data-
base-based dynamic Web applications
using JSP and JavaBeans, and a voice
application debugger.

WebSphere Voice Toolkit is available
for Windows 2000-based operating sys-
tems from www-3.ibm.com/software/
speech/enterprise/vtoolkit.html.

Telera DeVXchange AppBuilder

DeVXchange AppBuilder from Telera
Inc. is a desktop-based visual VoiceXML
application generation IDE. At first it
gives the impression that it’s a tradition-
al IVR toolset, and even its drag-and-
drop palette-building blocks don't
directly map to VoiceXML elements.
However, with a little bit of exposure you
can understand that the tool focuses on
generating the underlying dynamic
scripting code in VoiceXML 1.0.

Figure 4 shows a simple menu-based
dialog built using the visual tool. The bot-
tom window shows the VoiceXML
dynamically generated. In addition, the
tool features integration with Visual
SourceSafe for configuration manage-
ment, FTP-based remote publishing, rich
building blocks for a call-flow scheduler,
a task balancer, logging, speech record-
ing, variable-based call routing, database
query, call transfer, call bridging, and the
ability to create custom reusable blocks
based on XML. The tool differs from a
number of other VoiceXML IDEs as it
focuses on the server-based ASP/JSP-
based dynamic application generation
rather than the VoiceXML template itself.

Telera AppBuilder runs on top of
Windows NT/2000 platforms and re-
quires either Microsoft Internet Infor-
mation Server 4.0/5.0 and/or a JSP/
servlet engine such as Apache Tomcat
(included with the installation). More
information about AppBuilder is avail-
able at www.telera.com/appbuilder.html.

VoiceGenie Genie IDE

Genie IDE from VoiceGenie Tech-
nologies is a desktop-based toolkit for
developing and testing local and remote
VoiceXML-based applications. Genie 1.0
(see Figure 5) is a full-featured environ-
ment for the interactive development of
VoiceXML applications, including project
management with FTP-based publishing
support, syntax highlighting, indenta-
tion, a palette-like tag manipulation tool
for easy tag reuse, configurable DTD sup-
port, and coding assistance through tag
and attribute choices. The IDE also
includes online help, sample VoiceXML
files, and a step-by-step tutorial.

A distinct highlight and highly produc-
tive feature of the IDE is the wizard-based
support for VoiceXML generation. Using
intuitive and simple dialogs, wizards can
help create both VoiceXML dialogs and
forms and XML- and ABNF-based gram-
mars. Genie 1.0 leverages technologies
such as the latest VoiceGenie VoiceXML
interpreter and the Microsoft SAPI inter-
face for Text to Speech (TTS).

Apart from the development and test-
ing of locally created .vxml files, Genie 1.0

IDE also supports the testing of remote
(URL-based) VoiceXML applications. This
feature can be used to test application
server—based dynamic VoiceXML applica-
tions. In essence, the local IDE can be
used to create the VoiceXML content tem-
plate and additional dynamic scripts and
tags (such as Perl/JSP/ASP/ASPNET),
then be served through a Web or applica-
tion server and tested remotely. To aid the
dialog flow, Genie 1.0 also provides a visu-
al tool called “Show Dialog Flow,” which
constructs a simple flow diagram.

Genie IDE 1.0 is available officially for
Windows 2000 (Service Pack 1). However,
| tested my version on Windows XP and it
was pretty stable. A 90-day evaluation
copy of the Genie 1.0 IDE is available for
download from http://developer.voice
genie.com/IDE.php.

Voxeo Designer

Voxeo Designer from Voxeo Cor-
poration is a Java-based visual VoiceXML
editor. It provides an integrated round-
trip source and visual dialog design edi-
tor with a focus on visual representation
of the dialog flow (see Figure 6). It uses a
context-sensitive, palette-based toolbar
for visual drag-and-drop-based Voice-
XML generation. It includes online help
and allows remote editing and publish-
ing of VoiceXML content.

Designer is available for Windows plat-
forms from http://community.voxeo.
com/vd2.jsp.
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FIGURE 2 HeyAnita FSDN grammar wizard
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Conclusion
The depth and breadth of these addi-
tional tool sets for interactive design, devel-
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FIGURE 4 Telera DeVXchange AppBuilder

opment, and testing of VoiceXML applica-
tions illustrates that the whole VoiceXML-
based speech application development
and deployment landscape is maturing,
leveraging the advances and features that
we've seen in the traditional Web applica-
tion development space. This year we
should see a boost in the world of Voice-
XML, accelerated by the richness of some
of these development tools and technolo-

Next I'll focus on how we can lever-
age Voice over IP (VolP) to develop and
deploy VoiceXML-based speech applica-
tions on IP-based telephony networks.

References

* W3C Voice Browser Activity: www.
wa3.org/Voice/

* VoiceXML 2.0 Draft Specification:
www.w3.org/TR/voicexml20/ ::Q

gies. Table 1 provides a summary of the
tools reviewed in this article.
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COMPANY TOOL KEY HIGHLIGHTS

GetVocal VoiceXML SDK = Desktop VoiceXML development IDE
= Focus on visual code generation

< Support for VoiceXML 2.0 features, including XML
grammar format

= Support for testing local and remote
VoiceXML applications

= Support for JavaScript and VBScript

« Uses Microsoft Speech SDK 5.1

« Debugging support

= Syntax-highlighted VoiceXML Editor

= Functions as a single-port VoiceXML gateway using
TAPI interface

HeyAnita FreeSpeech = Hosted VoiceXML development platform
Developer Network| = Support for XML-based grammar format

« Support for testing both uploaded documents and
remote VoiceXML applications

= Wizards-based grammar generator and
utterance parser

WebSphere Voice
Toolkit

= Desktop VoiceXML development IDE based on
IBM’s open IDE platform — Eclipse

= Advanced IDE features such as project management,
source code control, and publishing

« Support for development of dynamic
VoiceXML/J2EE applications

« Support for testing both local and remote
VoiceXML applications

« Color code VoiceXML Editor with content-assist feature
= Audio recorder

= JSGF/SRCL grammar editor/testing tool

= Voice application debugger

Telera DeVXchange

AppBuilder

« Desktop-based dynamic VoiceXML application
generation tool

= Focus on visual design and generation of
VoiceXML applications

« Rich building blocks

« Support for both ASP and JSP scripting environments

« FTP-based publishing

= Integration with Visual Source Safe

VoiceGenie Genie IDE = Desktop VoiceXML development IDE

« Support for VoiceXML 2.0 features, including XML
grammar format

< Project management with FTP publishing support

= Support for testing both local and remote
VoiceXML applications

« Visual dialog flow interface

= Wizard-based grammar/dialog creation
« Uses SAPI interface for textto-speech

« Syntax-highlighted VoiceXML Editor

« Java-based Desktop VoiceXML Editor

= Visual dialog flow

= Round-trip visual/source editing

< Remote editing/publishing

« Palette-based VoiceXML elements for drag-and-drop

E 1 Summary of VoiceXML tools
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he adoption rate for XML continues to
I be astounding. XML is finding its way
into every server, into SDK, and devel-
oper platform out there, and so there is great
need for developers to design XML Schemas,
write XSLT stylesheets, debug Web services,
and create XML content. One particular
product that'’s getting lots of buzz is Altova’s
XML Spy. | recently spent an afternoon work-
ing with the latest release of this product -
version 4.3.

XML Spy Suite, a product family of develop-
er tools, consists of the XML Spy Integrated
Development Environment (IDE), the XML Spy
XSLT Designer, and the XML Spy Document
Editor with browser plug-in. The IDE provides
an intuitive, interactive interface for developers
to edit and debug XML documents. The XSLT
Designer is a visual tool for developing XSLT
stylesheets. The Document Editor is a word-
processor-like interface for creating XML con-
tent. Since the release of the first version of XML
Spy in 1999, Altova has kept up with evolving
XML standards, releasing product updates on
average once every few months — version 4.3 is
due out early this month.

Installing XML Spy Suite 4.3

You can download a trial version of the XML
Spy Suite from www.xmlspy.com. Once you've
downloaded the software, Altova will send you
a free 30-day license key that unlocks it. XML
Spy Suite 4.3 works on Windows 95, 98, NT,
2000, ME, and XP. The installation kit makes
use of the InstallShield program and seems to
require a reboot of your desktop during the
installation process. Installation is straightfor-
ward and | was able to get XML Spy 4.3 up and
running in no time.

Working with XML Spy Suite 4.3

Right off the bat I'll tell you that I'm im-
pressed with the wide array of tools and utilities
that are packaged in XML Spy Suite 4.3. Altova’s
developers are not shy about packing the IDE
with features and functions. Yet, despite all of
the functionality, the interface doesn't feel clut-
tered and responds briskly most of the time. (I
did find that XML Spy error messages weren't
always very detailed or helpful, but | didn’t con-
sider this a big issue.)

The upper left-hand section of the interface
(see Figure 1) contains the project panel. You
can manage multiple XML “projects” and use
source control options via this project panel.
The main document viewer appears in the
large center panel. XML Spy provides five dif-
ferent viewing mechanisms:

* Enhanced Grid View

« Schema design View

* TextView

» Document Editor View
* Browser View

XML Spy’s Enhanced Grid View offers a
powerful interface for working with XML docu-
ments. The grid splits the document viewer
into two panels. The left-hand panel displays a
grid outline of the open document, while the
right-hand panel shows a structured version of
the data within the document. If you're familiar
with XML, you'll find this a comfortable WYSI-
WYG editing environment. Hard-core text
developers will favor the raw Text View format
or the Browser View format.

In the XML Spy 4 release, two new software
applications were added - the XSLT Designer
and Document Editor, together known as the
XML Spy Document Framework. The frame-
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PRODUCT REVIEW

work’s goal is to provide a stan-
dards-based XML content editing
and document management solu-
tion for creating and deploying
large volumes of XML documents
in production environments.
While programmers and develop-
ers are comfortable working with
raw XML data, production end
users are less likely to embrace
XML in this fashion. Thus Altova
offers the document view within
the XML Spy IDE (see Figure 2).

The Document Editor View
allows end users to work with XML
data within a more familiar, word-
processor-type environment. Al-
tova also offers the Document as a
browser plug-in for Internet Ex-
plorer (version 5.5+). This allows
end users to view and edit XML doc-
uments directly within a browser
window. The Document Editor sup-
ports free-form WYSIWYG editing,
form-based data input, graphics
display, and real-time consistency-
checking using XML Schema. Figure
2 shows a sample datasheet for a jet
airplane design document that is
open in the document viewer with-
in the XML Spy IDE.

To use the Document Editor
View format with your XML files
you’ll need to build a presentation
template. Using Altova’s XSLT De-
signer, you can build XSLT style-
sheets to create the customized
forms and layouts used to config-
ure the Document Editor. XML

developers who are intimately
familiar with XSL elements and the
XPath query language may feel
comfortable using a text editor to
build stylesheets. However, Altova’s
XSLT designer provides a GUI envi-
ronment that allows the user to
drag-and-drop XML elements into
the design window - and the XSLT
designer will automatically gener-
ate the resulting XSLT stylesheet.
The XML Spy IDE also supports
database access. | was able to
reverse-engineer an Access database
through a Crystal Reports ODBC
connection and output an XML doc-
ument into my Oracle database
through ODBC. | noticed that XML
Spy had a tendency to vapor-lock on
occasion when working with medi-
um-size database tables — but this
didn’t cause me to lose any data.

Summary

I was able to find lots of entries
when searching through Google’s
newsgroups database for men-
tions of XML Spy. For the most
part, users seemed to like the
product, and | tend to agree. Last
year XML Spy won six XML-
Journal Readers’ Choice awards.
Programmers who like a well-
designed IDE will favor the XML
Spy environment. On an unrelated
note, | took an informal poll and
all developers agree — we like the
cool secret-agent cartoon girl in
the Altova advertisements. ::Q

TR .

FIGURE 1 XML Spy 4 IDE
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FIGURE 2 XML Spy Document Editor View
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he beginning of every XSLT book or tutorial intro-

duces “template matching” and how to use Apply-

Templates. This article explains the benefits of
using XSLT templates as well as some examples that
show how a “real-world” application can use Apply-
Templates along with other XSLT techniques.

Previously I've skirted around using Apply-Templates,
opting instead for XSLT programming logic. The result
was always a lot of XSLT code with <xsl:if>, <xsl:when>,
and <xsl:choose> statements. Most of the “if” and
“choose” statements checked the values or existence of
nodes and elements in an XML file before parsing and
displaying the output as HTML or XML. These applica-
tions required a lot of logic, and most continue to per-
form well, so maybe not using Apply-Templates was
feasible, but in the future I intend to be more care- _lr
ful in designing applications that use stylesheets i
and how those stylesheets will be developed.

I recently ran into a situation where Apply-
Templates should be used — otherwise the XSL style-
sheet would expand to over a hundred lines of unman-
ageable code. After piecing together a few examples
from books and online, Apply-Templates is making
everything much easier. | realize that thinking of
templates as objects makes a lot of sense (to parse
this node, use this object — | mean template).
Thinking this way produces a better design, which is
explained more near the end of this article.

Two Types of Templates
Contrary to the introductory examples mentioned above,
Apply-Templates is only part of the solution when building an
application, and many XML/XSLT specifications are required
in designing a larger application. The two basic concepts of
XSLT are calling templates by name and applying templates.

e Calling templates: A fairly straightforward technique in

which a template is named and then called to

parse the selected data. When calling a tem-
plate, parameters can be passed and these
values can be used later to filter by or as
another piece of information for the output.
* Applying templates: Relies on “matching”
elements found in the data, then parsing
each node - actually performing two oper-
ations.

.

SEXSLTTEMPLATES

AND U

Applications that use both
types are much easier to de-
sign than trying to make everything
conform to one technique or the other.

Analyzing an XML Document
Understanding how an application
needs to be developed and the structure of
the XML document are the most important
aspects of designing an XML-based pro-
gram. Begin by looking for parts of the data
that are unique. After analyzing a docu-
ment, you can break the content or data
into sections. Less frequent data, such as
author information for a book or a ship-

STEMPLATES
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ping type for an order, can
be parsed by calling tem-
plates by name, and the
more repetitive data, such
as line items or paragraphs,
can be parsed using Apply-
Templates.

Templates called by name
are similar to functions in a
script file or object class (e.g.,
getShipping, showOrderDe-
tail). Templates that parse
through many elements via
template matching can be
thought of as internal objects
or collections. Match tem-
plates don't have names, but
the element(s) they’re match-
ing take the place of a name.
An example like <xsl:template
match="lineitems”> can be
thought of as the “line item” template.
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Using Apply-Templates

When possible, working with Apply-Templates is a
much cleaner approach than using XSLT programming logic. Logic will be
implemented inside each element on a smaller scale; program flow logic
can be limited to one or two conditional statements (or done away with
altogether). More testing is needed to get each template matching and
behaving properly, especially with mixed-content elements. In the end,
however, you walk away with cleaner, more manageable, and more
portable/reusable code.

As mentioned above, Apply-Templates consists of two actions:
matching elements in the XML document and parsing elements to the
output. A root template, <xsl:template match="/">, is created first and
selects the entire document for parsing. Within this root template a
named template such as <xsl:template name="showSection”> is called,
which in turn invokes xsl:Apply-Templates where the content should
appear. Finally, templates that match elements, such as match="para”,
match="title”, or match="ulink”, are created.

Matching can be simple, as indicated above, or more complex. You can
match elements just with text, from a root element, and more. <xsl:template
match="literal”> matches the “literal” element; <xsl:template match
=“text()”> matches all text-
type nodes within an ele-
ment; <xsl:template match=
“**/> matches all elements;
<xsl:template match="*|text
()”> matches all elements or
any text nodes. Combining
the use of calling templates,
passing parameters, and
using XPath queries makes
matching less complicated.

Applying XPath queries
to the Apply-Templates call
itself is a powerful tech-
nique in parsing the correct
content. To parse today’s
orders, the programmer can
quickly create an XPath
query and Apply-Templates
to the subset, such as
<xsl:Apply-Templates
select="orders/[@order-
date=$date]”. This is much

dd
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easier than working within the template itself (<xsl:template
match="orders/[some kind of matching selection ]”>). This code isn’'t
reusable or hard-coded, and it’s difficult to see if your match is valid.
Using an XPath query from the select="" attribute when invoking Apply-
Templates abstracts the query from the matching templates, making
testing much easier. This is explained in greater detail below and in the
listings.

A simple, more complete example is a matching template for a person’s
address. Since this template matches an <address> element, other ele-
ments that include addresses (such as businesses or orders) can be parsed
using the same template. The application can have two “named” tem-
plates that call for person and business elements to be parsed. Both would
invoke Apply-Templates to parse any address elements — for example,
<xsl:apply-templates select="./person”>. The main template matches an
address and uses Apply-Templates to invoke the templates for
“streetl”,“street2”“zip”, etc. These templates can be reused later by invok-
ing different select queries such as xsl:apply-templates select=
“./orders”>. Another way to accomplish the same task would be to include

=
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the “address” element in the query. Starting with <xsl:apply-templates
select="person/address”>, the subelements will be parsed all at once. In
either case, the next logical step is to place the address, streetl,street2,zip,
etc., templates in an address.xsl file and include it with any application
that needs to parse standard addresses. Within this file the match=
“address” template can be used or not, giving the developer the option of
using the templates either way (./person or ./person/address).

The way my application ended up working was:
1. Find the condition with an xsl:if or xsl:choose.
2. Call a template by name.
3. Load the proper XML data (optional if already loaded).
4. Use Apply-Templates to select and parse the data.

Analyzing the Document

| used the DocBook Article XML file found in Listing 1 and the
DocBook Simple Book XML file in Listing 2. DocBook XML is a popular
standard for technical and other documentation and the program need-
ed to display content from DocBook Articles and a small DocBook Book
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on aWeb site. However, programming a large number of elements
from the DocBook DTD could make logical coding for each ele-
ment a nightmare.

Apply-Templates allows implementation of the elements
needed now and the addition of templates for other elements
later without worrying about existing code or structures.
There were still many questions on this project about how and
when to select content from the document. After more analy-
sis — deciding how the Web site should work and how the
DocBook DOM object should be constructed — we built some “stub” tem-
plates — templates without any functionality — just as if we were starting to
build an object-oriented class. Test strings (output) were placed into the tem-
plates to show whether the template was being called or matched correctly.

Using the one-template-fits-all approach, one template matching all
elements in the document could have been used, or all paragraphs (para
elements) could have been selected and checked for different kinds of
content with logic such as “If there is an imageobject here do this”.
However, if new elements such as ulinks or titles needed to be parsed
and weren’t in the original code, more “if” or “when” statements would
continue to be added. This wouldn’t work well because more and more
logic would be added to the template using (possibly nested) <xsl:if> or
<xsl:choose> statements to navigate through the various elements of a
DocBook. The DocBook specs are rather lengthy, and the single XSL tem-
plate would start looking like some old, old Pascal code from the past.

How We Used Apply-Templates

First | created a generic template (see Listing 3) that more or less dis-
plays the Web page in its simplest form (a table with two cells), calling
the templates in Listing 4 by name. The showSection template takes a
parameter of the current book (all the XML from the root node) and uses
Apply-Templates to parse out the selected section. In the test application
the book’s content is loaded dynamically and put into this variable.
However, if a template is parsed directly against a DocBook XML file, you
could just use “/book/chapter/sectl[@id=$page]” in the select state-
ment instead of “$workCopy/book/chapter/sect1l[@id=$page]”.

The select statements above prove again that the easiest way to select
content is to provide an XPath query in the xsl:apply-templates function
itself with a select attribute. The parameter “$page” is set from a JSP page
when the file is loaded. A parameter for the chapter being viewed could
also be added and the XPath would be <xsl:apply-templates select=
“/book/chapter[@id=$chapter]/sectl[@id=$page]”>. Changing the
select statement doesn't affect the templates.

One of the challenges facing the project was that only one section of
the DocBook document needed to be parsed while displaying a list of
pages for navigation. Most of the examples explain XPath queries sepa-
rately from Apply-Templates. Selecting a good starting point with the
correct XPath query made things much easier.

Another challenge was parsing mixed-element types (elements with
text and subnodes) such as the <para> element, which can contain almost
anything, including several text() nodes. This could have been avoided if
the text was another subnode under the paragraph element (para/content
instead of para/text()), but again, the DocBook DTD doesn't allow addition
of elements such as this. In real documents there may be an inline image
or link inside the text content as well (see Listing 6 for an example).

In Listing 4 the showArticle template filters a DocBook ARTICLE
XML file and selects the entire article for parsing. The showSection
template needs to parse all the paragraphs and subelements in the
selected section of a DocBook BOOK XML file. The DocBook BOOK
DTD is quite a bit different from the ARTICLE DTD, but Book Sections
and Articles are similar. The code in Listing 5 shows how the application
uses the same templates for elements containing text, links, and pic-
tures in DocBooks or Articles.

Notice again that both these templates pass the XML tree as a param-
eter, and templates are applied only to the selected section of the DocBook
file or to the entire article (Listing 4). In the final application the DocBook
is loaded on every page, not just when a section needs to be viewed

I www. XML-JOURNAL.com
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because the navigation relies on the DocBook content. In the future Xlink
or Xinclude to facilitate the dynamic inclusion of content may work better,
but as long as the DocBook is small, everything is fine as it is.

Listing 5 is the workhorse that outputs the content. For now, these
“matching” templates are located in the same file as the showArticle
and showSection templates, but will be moved later into another
included XSL file (outputelements.xsl). The last template in the file
(match="para”) processes the Article and Book section paragraph tags.
Inside each paragraph element text(), titles, cite titles, links, and pic-
tures are parsed and displayed.

Mixed types can cause paragraphs to contain multiple text() nodes,
which can cause some problems since other elements containing text()
nodes shouldn’t be displayed. Using template matching, inline images,
other media, links, and nodes with mixed content can be maintained as
individual entities.

Listing 6 is an example of a mixed-content node. A matching text()
template is needed because we're already matching the para node in the
document and need to select Text(), Links, and other entities (objects).
With the mixed-content node in Listing 6, the text() template gets called
twice — once for the text before the <ulink> and <imageobject> tags and
once after. Notice also that the normalize-space() function is used to
properly display preformatted content or content in HTML text areas.

In our application the header information in articles, <artheader>,
shouldn’t be parsed and viewed. By default, the template match="text()” will
display all the text found in the artheader elements as well. The “artheader”
template overrides the “text()” template and the content is not displayed.
With the current set of templates the Article Header information won't show
up, but in the future a template named “showArticlelnfo” could be called
before or after the showSection or showArticle templates are called.

When invoking Apply-Templates, we could have included paragraph
elements in the select attribute (/book/chapter /sectl[@id=$id]/para - see
Listing 4). However, DocBook also allows for other elements on the same
level as paragraphs. The Program Listing element, <programlisting>, and

Formal Paragraph element, <formalpara>, are widely used and definitely
could be implemented later, so it’s better that the main template parse
sections and articles. In either case the templates matching pictures, text,
and links will be separated into their own XSL file to be reused later.

Thoughts About Designing the Application with Apply-Templates

To wrap things up, I’'m starting to think about templates as object
classes rather than as strict XSL code and code functions. If done cor-
rectly, the templates, just like objects, lend themselves to be reused and
will organize your data and logic in a much more structured and coher-
ent fashion than if you were to write hundreds of lines of code. Near the
end of developing this application | found myself saying, “lI need an
object to do this.” Following this logic, an XSL file of related templates
can be regarded as a package (such as the address.xsl file mentioned
above). XSL files can be designed to take on different roles, such as tem-
plates that call other templates, templates that have business logic or
calculations, and, finally, templates that parse elements.

On a larger project someone else could develop templates that parse
a new set of elements (such as a calendar or product elements) in anoth-
er file that is included later. Some templates will have logic code state-
ments such as <xsl:if> and <xsl:choose>. However, limiting the roles of
different types of templates and using Apply-Templates with XPath
queries instead leaves room for expansion without worrying about
changing other parts of the code. ::Q

Roy Hoobler has been involved with Internet programming since 1995 and developing Web businesses
and “niche” market sites since 1996. In 1998 he joined Net@Work Inc
he designs (and still codes) business and cutting-edge e-commerce applications using a wide range of
technologies, including XML. Roy is MCSD certified.

RHOOBLER NG NETATWORK.COM

LISTING JB DocBook article example

<article><title>Preparing to be Scalable...</title>
<art header >
<aut hor >
<firstname>Roy</firstname>
<sur nanme>Hoobl er </ sur name>
</ aut hor >
</ art header >
<para><citetitle>Planning for a lot of visitors</citetitle>
Running a Wb site is a lot of work and it is nice to know
that things will...
</ par a>
<para><citetitle>Use good database tools.</citetitle>
Dat abase connections are by far the npst intensive
operations on your site...
</ par a>
<larticle>

LISTING J2&) Simple DocBook example

<book>

<title>nysite</title>
<chapter><titl e>Chapteril</title>
<chapt eri nf o></ chapt eri nf 0>

<sect 1>
<para><citetitle>a title</citetitle>

first paragraph
</ par a>
<par a>

<ulink url="link.jsp">ny link</ulink> a link

nore text for
</ par a>

2nd par agr aph

<par a>
<i nl i nenedi aobj ect >
<i mageobj ect >
<imagedata fileref="nyfile.gif"/>
</ i mageobj ect >
</inlinenmedi aobj ect >
<ulink url="nypicfiles.jsp">nore pictures</ulink>
</ par a>
</ sect1>
</ chapt er>
</ book>

LISTING JeJ Top-level XSL sheet: show either article or book section

<xsl : tenpl at e nane="showSonet hi ng" >
<t abl e><tr><t d>My Navi gation Bar</td>
<t d>
<xsl:if test="S$topic I="'" ">
<xsl:variable name="article" select=
"docunent (concat ($fil esDirectory,'/p/’

, $post, . xm ' ))" />

<xsl:call-tenpl ate name="showArticle">
<xsl :wi t h- param name="wor kCopy" sel ect="$article"/>
</ xsl:call-tenplate>
</xsl:if>
<xsl:if test="S$topic ="'' ">
<xsl:variabl e name="work" select=
"docunent (concat ('../../"',$filesDrectory,'/',$xmfile))"/>
<xsl:call-tenpl ate nane="showSection">
<xsl : wi t h- par am nane="wor kCopy" sel ect =" $wor k" />
</ xsl:call-tenpl ate>
</xsl:if>
</td></tr></tabl e>
</xsl:tenpl ate

I www. XML-JOURNAL.com



L LISTING X8

<xsl:tenpl ate name="showArticle">

<xsl : param name="wor kCopy"/ >

<xsl : appl y-tenpl at es sel ect =" $wor kCopy/ article"/>
</ xsl: tenpl at e>

Using named templates to invoke Apply-Templates on different elements

<xsl :tenpl ate name="showSecti on">
<xsl : param nanme="wor kCopy"/ >
<xsl : appl y-tenpl ates sel ect=
" $wor kCopy/ book/ chapt er / sect 1[ @ d=$page] "/ >
</ xsl:tenpl at e>

LISTING J§9) Matching templates applied to our document

<xsl : styl esheet xml ns: xsl =
“http://ww. w3. or g/ 1999/ XSL/ Tr ansf orni* versi on="1. 0"
xm ns: HTML.="ht t p: / / ww. W3. or g/ Prof i | es/ XHTM_- t r ansi ti onal ">

<xsl:tenpl ate match="art header">
</ xsl : tenpl at e>
<xsl:tenpl ate match="programisting">
<pre>
<xsl :val ue-of select="normalize-space(text())"/>
</ pre>
</ xsl : tenpl at e>
<xsl:tenplate match="title">
<b><xsl : val ue- of select="text()"/></b><br/>
</ xsl : tenpl at e>

<xsl:tenplate match="citetitle">
<b><xsl : val ue- of select="text()"/></b><br/>
</ xsl : tenpl at e>

<xsl:tenpl ate match="ulink">
<a href="{@rl}"><xsl:val ue-of select="text()"/></a>&#160;
</ xsl : tenpl at e>

<xsl:tenpl ate match="inlinenmedi aobj ect">
<img src="{./inmageobject/i magedata/ @il eref}"
border="0" align="right"/>
</ xsl : tenpl at e>

<xsl:tenplate match="text()">
<xsl : val ue- of sel ect="nornalize-space(.)"/>&#160;
</ xsl : tenpl at e>

<xsl :tenpl ate match="para">
<p>
<xsl : appl y-tenpl at es/ >
</ p>
</ xsl : tenpl at e>
</ xsl : styl esheet >

LISTING J§) Mixed-content node with an image

<para><citetitle>Portal Heaven</citetitle>
normal text
The picture and a <ulink url="test.jpg" >link</ulink>
<i nl i nemedi aobj ect >
<i mageobj ect >
<i magedata fileref="http://rch.site.conlimges/nypic.jpg"/>
</ i mageobj ect >
</inlinemedi aobj ect >Anot her <ulink url=
"http://ww.site.condir/">Portal </ulink>
</ par a>
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When he’s not diving for
lobsters, Trace Galloway
is the director of field
engineering at Infoteria
Corporation
(www.infoteria.com), an
XML software
development company
hased in Tokyo and
Beverly, MA. An expert
in XML and XSLT
technologies, Trace
specializes in RosettaNet
B2B implementations.

XML

or this month’s column | thought I'd share some of the real-world questions we’ve received over the past year from
our “Ask the Xperts” forum on Infoteria’s Web site (www.infoteria.com). These problems range from XSLT recursion,
B2B implementations, DOM, SAX, JDOM, and UDDI to Web services using XML technologies. I've included some of
my favorites from the thousands of questions we’ve received.

I'm transforming XML data
to HTML. When | use Info-
teria’s iXSLT to do transfor-
mations, it leaves the XML declaration

string. Why?
By not specifying the output
method using <xsl:output

method="html”/>, you're telling
the processor to output XML by default.

In accordance with the XSLT 1.0

Recommendation, an XSLT processor is

required to provide the XML declaration

in the output if it's provided in the input

XML source. The following is from the

XSLT 1.0 Recommendation:

The default for the method attri-
bute is chosen as follows. If

« the root node of the result tree has
an element child,

» the expanded name of the first ele-
ment child of the root node (i.e., the
document element) of the result
tree has local part html (in any com-
bination of upper and lower case)
and a null namespace URI,

e and any text nodes preceding the
first element child of the root node
of the result tree contain only
whitespace characters,
then the default output method is
html; otherwise, the default output
method is xml. The default output
method should be used if there are
no xsl:output elements or if none of
the xsl:output elements specifies a
value for the method attribute.

The foregoing rule also includes the
absence of the <xsl:output> altogether.
In the stylesheet you’ve written (not
included in this article), if you look at
the output document, you’ll see that
your result tree doesn’t meet the require-

ments outlined above. To be honest,
although I've read the Recommendation
several times, I've always felt the authors
were somewhat ambiguous in this area.
The “and” at the beginning of the third
requirement leads one to believe that
either the first rule must be met or the sec-
ond and third rules must be met. In reali-
ty, all three must be met for the default
output method to be HTML. When trans-
forming from XML to XML, use the <omit-
xml-declaration="yes”/> attribute in your
stylesheet to achieve the same result.

I’d like to convert four AS/400

DB2 databases into XML doc-

uments so | can send (DB2

AS/400 - Oracle mapping) the XML docs

to an Oracle DB in another department.

I'd also like to do the same in the other

direction: Oracle —> AS/400 DB2. Is this
possible?

Producing XML documents

from a DB2 database and then

writing those documents into

an Oracle database is precisely what

Infoteria’s iCONNECTOR products are

designed to do. iCONNECTOR is a bidi-

TRACE GALLOWAY

rectional tool that allows you to create
XML from databases and write XML
data into databases. The iIRULEGENE-
RATOR graphical mapping utility is
included with all of the iCONNECTOR
products and it provides a user-friendly
environment that allows users to graph-
ically define relationships between their
XML data structures and database tables
and fields. In addition, these products
are designed to run on Windows NT/
2000 and can be run as a Windows ser-
vice on either platform. All of the
iCONNECTOR products provide both a
Java and COM API through which C++,
Java, VB, or other client applications can
access the iCONNECTOR service func-
tionality. The products don't need to be
run on the same machine as the data-
base, and one iCONNECTOR (per data-
base type) can access any number of
databases. You mentioned that you have
four DB2 databases; one iCONNECTOR
for DB2 can be used to access the infor-
mation stored in all of them.

We want to use XML for EDI.

We have some experience in

EDIfact, but a customer
wants to send us XML-based data,
which we need to transfer into our IBM
AS/400 DB2 database. How might we
receive/send XML documents and bring
them into our database?

You might use acomponent like

Infoteria’s IMESSENGER, which

is designed to monitor a POP3
or iIMAP4 mailbox looking for XML data as
either a message attachment or as well-
formed XML directly in the body field of
the message. Once received, iMES-
SENGER extracts the XML and writes it
into a working directory. From here
iIMESSENGER can be configured to initi-
ate an internal process to write the infor-
mation into your database. That internal
process could be iCONNECTOR, a fully
functional 30-day trial version, which can
be downloaded from the Web site.

(48 3.2
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Is there a way to generate
XML from a DTD using some

type of an editor?
Absolutely. XML Spy from Altova
Corporation allows you to create
a new XML document based on
an existing DTD or schema. XML Spy is
without a doubt the preferred XML/XSL
editor when working in the XML environ-
ment. You can download a free trial version
at www.xmlspy.com/download.html. After
downloading the install program, run
through the setup routine and you’ll come
to the components download portion of
setup. When you choose to install addi-
tional components, install Infoteria’s iXSLT
as your default processor for XSL Trans-
formations. Once you've set up the pro-
gram, run it and choose new XML docu-
ment from the file menu. You'll be prompt-
ed with a dialog box that asks if you want to
use an existing schema or DTD as the basis

for your new XML document.

I'm evaluating the iXSLT
product and so far I'm very
impressed. | have one ques-
tion regarding your support for
ID/IDREF: Is there any?
Yes, with the following notes:
(1) If the ID attribute has been
defined in an external DTD
subset, remember to use the -g or -G
(iXSLT command line switches) to ensure
that the processor reads in the external
DTD; (2) iXSLT 2.0c supports xsl:key and
it may be used when necessary - see the
XSLT 1.0 REC for complete details; (3)
when using ID, IDREF, and IDREFS, refer
to section 12.2 of the XSLT Recom-
mendation (and accompanying specifi-
cations) for proper usage. The XSLT 1.0
REC can be found at www.w3.0rg/TR/xslt
(a full discussion of xsl:key, ID, IDREF
and IDREFS is outside the scope of this
Q&A article. | hope to cover that topic for
XML-Journal in the future).

Why doesn’'t your iXSLT
processor convert the XML
closing tags from <br/> to the
standard HTML <br>?
When an XSLT processor cre-
ates the result tree as an XML
document, conforming to the
XSLT Recommendation’s section 16.2
HTML Output Method isn’t required.
The HTML output method should
not output an end tag for empty ele-
ments. For HTML 4.0, the empty ele-
ments are area, base, basefont, br, col,
frame, hr, img, input, isindex, link, meta
and param. For example, an element
written as <br/> or <br></br> in the
stylesheet should be output as <br>.

Use the <xsl:output method="html”/>
and the processor will recognize the
names of HTML elements regardless of
case. For example, elements named br,
BR, or Br should all be recognized as the
HTML br element and output without an
end tag. If you include the <xsl:output
method="html”/> element in your style-
sheet, you'll see that the <br/> elements
in your stylesheet do get converted into
<br> elements in your HTML result. In
addition, the XML declaration will no
longer be present.

My current back-end system
runs on an MS Access 2000
DB. One of my largest suppli-
ers has requested that we implement an
electronic invoicing system based on the
RosettaNet framework. What do | need
to do to convert my current paper system
to an electronic RosettaNet-based one?
Infoteria offers ICONNECTOR
for MS Access and Asteria
Server for RosettaNet. The for-
mer allows you to extract the relevant
data from your Access DB and move it
into the appropriate fields in a
RosettaNet-compliant XML document
(the “Service Content” portion of your
RosettaNet message). From there it’s a
simple, straightforward process to map
your data between the two structures.

Once you've produced your PIP 3C3
XML document (essentially, your “elec-
tronic” invoice), you have a couple of
choices. First, you could develop a
process consisting of one or more appli-
cations that converts the XML document
you produce from the DB into a truly
compliant RosettaNet Object (RNO) or
RosettaNet Business Message (RBM). This
“process” would at a minimum need to
include functionality to create the
required additional headers (Preamble,
Service Header, and possibly a Delivery
Header), a mechanism to validate your
XML document against the PIP 3C3 DTD,
and the PIP 3C3 RosettaNet Message
Guideline. It would also need to add bina-
ry length information to the resulting
document, include attachments inside
your resulting RNO or RBM, and poten-
tially provide a transport mechanism to
send the document to your supplier.

The B2B server Asteria includes the
functionality listed above as well as
scheduling services, multiple transport
protocol support, GUl-based tools to
allow administrators to configure TPAs
between partners, scripting facilities,
and many others. It’s available in a vari-
ety of configurations. ::Q

TRACE M@ INFOTERIA.COM
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s XML is put into production more frequently, many of the XML software product categories are beginning to gain
clarity. One area that has seen several new entries is the XML database management system, or XDBMS.
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Coco Jaenicke was, until
recently, the XML
evangelist and director
of product marketing
for eXcelon Corporation.
She played a key role in
the successful
development and
introduction of eXcelon,
the industry’s first
application development
environment for
building and deploying
e-business applications.
Coco is currently an
independent consultant.
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The word native is frequently used
when describing XML database man-
agement systems. (It seems that the only
adjective used more freely is first. And
just for the record, the first three ship

dates | found are eXcelon 3/1999,

Software AG 10/1999, and IXIASOFT

1/2000 - all claiming to be first.) Native

can have several different meanings,

and it doesn’t necessarily bestow instant
special status to any of these products.
The term native XML database

denotes that XML data is stored as XML.

That's a bit vague and meaningless, of

course, as a BLOB or a flat file technical-

ly qualifies. Rather than argue the
semantics of the “right” or “proper” way
that XML is meant to be stored, it's more
productive to examine some metrics for
how it ought to act.

At a minimum, a native XML data-
base should:

e Support XML extensibility: This is
probably the most important distin-
guishing characteristic between a
native XDBMS and a
wannabe. The extensibility
and the ability to do dynam-
ic data modeling is the
single most impor-
tant facet of XML.
Without it, infra-
structures are as im-
mobile as ever,
with even the
simplest change
in partners or
system re-
quiring a schema
evolution and ap-
plication rewrites. [0
A native XDBMS S

should be able to accept an XML docu-
ment with an extended schema (addi-
tional elements) without touching
existing records or requiring any exist-
ing applications to go offline.

Store arbitrary XML: Along the same
lines, a native XDBMS should be able
to accept arbitrary XML documents
(well-formed XML with no DTD)
without difficulty. Should the docu-
ment contain an unexpected struc-
ture (either additional, missing, or
rearranged elements), the database
should be able to store and manage it
natively, without awkward work-
arounds. This enables IT managers to
design and build infrastructure with-
out having prior knowledge of every
data transaction.

Create, read, update, and delete doc-
uments, fragments, and elements:
While XML documents can be of any
size or level of granularity, they typi-
cally contain a single record
or a set of records with each
record consisting of

v e
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many elements. The level of granu-
larity used by the database may be
different from the level desired by
the application, and in fact multiple
applications may access the XML
data, each preferring to slice and
dice the information in different
ways. For this reason the database
should be able to serve individual
elements, fragments, or the entire
document. Otherwise, the applica-
tion developer is left with the task of
parsing and reconstructing XML.
Even if there are client-side utilities
to do this, it requires large amounts
of memory, which quickly becomes
unwieldy as the document size
grows. Even worse, the client has to
fetch the document from the server
and reparse for every request — or be
content with dirty reads.

Support all XML standards: XML is
about more than standardizing a
metalanguage - the W3C has also
ratified (and continues to ratify)
many standards for accessing and
manipulating data as well. XPath,
XSLT, and XQuery are some of
the existing standards, and
ones for updates and securi-
ty are on the way. These
specifications repre-
sent the native way
to access data and
should be support-
ed by the XDBMS.
Retrofitting a SQL
command or ask-
ing the developer

to learn a propri-
etary interface is
f) an alien approach and
) places the burden on

the developer.

J &,
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e Preserve document content and
structure: Data integrity is almost too
obvious to mention but, given sever-
al nonnative approaches to manag-
ing XML data, can’t be omitted. This
requirement — often referred to as
round-tripping — states that when
you put data in and then go to
retrieve it, the result is identical to
what you started with. While this is
something we take for granted when
working directly with a relational
database, we can't assume it to be
true (yet) for XML databases. If the
underlying storage model isn’t native
XML, a certain amount of translation
that can introduce errors occurs
when storing and retrieving — espe-
cially if the structure is complex.

These metrics can be applied to sev-
eral currently accepted implementa-
tion models for XML management —
some of which are more native than
others: flat files, a relational database
with adapters, persistent DOM, or
some hybrid thereof.

Storing an XML document in a flat
file ensures all the flexibility needed to
support an extensible or arbitrary
schema, but doesn’t support any of the
access or manipulation requirements.
For most production environments flat
files aren’t an acceptable data manage-
ment solution for many reasons.
Dropping the document into a rela-
tional database as a BLOB adds a few
“-ilities” to the picture, but building
applications with XML is still difficult
and time consuming. All parsing,
searching, updates, transformations,
and so on are left as an exercise for the
programmer.

Managing XML in a relational data-
base has the upside of being legacy-
friendly and requires just a simple add-

on to existing systems. However, such an
approach relies on a wrapper to provide
the XML features described previously.
This works well when only some of the
requirements of an XDBMS are needed,
but meeting all the metrics listed above
is difficult for a wrapper and perfor-
mance can degrade rapidly.

Storing and managing XML as a
persistent DOM involves parsing the
data on the way in and storing the ele-
ments individually as hierarchically
linked nodes. This model supports
extensibility and arbitrary schemas
because individual elements can be
added or deleted at will, and elements
or fragments can be updated or
accessed without programmers having
to reparse the whole structure. While
this model is the most native at the
core, it is also the furthest from com-
fortable, traditional models.

There are also many hybrid models
that combine several of the above
approaches to try and hit as many fea-
tures as possible. Hybrids can solve
many problems, but they certainly do
stretch the definition of native. They
are a clever collection of band-aids,
and we can expect that there will
always be devils in the details.

XML databases come in many dif-
ferent varieties. The functionality
varies widely, and we are easily lulled
into complacency because of our
familiarity with relational databases.
The word native deserves extra exami-
nation because it is widely — and often
erroneously — used, and is too often
treated merely as a checklist item. An
XML database may one day be a com-
modity, but for now a careful assess-
ment of features and needs is the pru-
dent course. ':Q
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he two most commonly used graphics formats on the Weh today are GIF and JPEG. Both are pixel-based and, as we've
all probably seen, lose quality when you try to zoom. SVG — Scalable Vector Graphics — is entirely based on XML, and

takes up less space than the average GIF and JPEG.

|

SVG brings to the Web the rich, high-
resolution graphics that we've all come
to expect in printed catalogs and maga-
zines. And because of its vector-based
nature, it has the same high quality
when it's displayed on PDAs with limited
screen real-estate as when it’s displayed
on high-end monitors (even TVs), or
when it’s printed out on paper.

In previous issues of XML-J (Vol. 2,
issues 10, 11; Vol 3, issue 1) I've offered
instruction in how to transform XML
documents into HTML, WML, and
VoiceXML. In this tutorial I'll give you a
basic introduction to SVG and show you
how to use XSLT to transform our XML
example into SVG.

Note: Currently, to view SVG graphics,
you need to download and install a com-
patible viewer or Web browser plug-in.
Check the Resources section for a list of
available programs. I've used Adobe SVG
Viewer (3.0) for Windows — English, and a
Xalan-java version XSLT processor.

SVG is a powerful language for
describing two-dimensional vector and
mixed vector/raster graphics in XML. It
is defined best perhaps by W3C as

a language for describing two-dimen-
sional graphics in XML. SVG allows for
three types of graphic objects: vector
graphic shapes (e.g., paths consisting of
straight lines and curves), images, and
text. Graphical objects can be grouped,
styled, transformed, and composited
into previously rendered objects. The
feature set includes nested transforma-
tions, clipping paths, alpha masks, filter
effects, and template objects.

The SVG 1.0 specification was
released in September 2000 as a Web

standard (a W3C Recommendation).
The specification defines the features
and syntax for SVG, the result of sub-
stantial implementation experience
with generators, viewers, and trans-
coders based on SVG and the amount of
SVG content developed to date.

On October 30, 2001, the W3C SVG
Working Group (WG) announced the first
public release of the SVG 1.1 specification
and also of two SVG 1.1 profiles, SVG Tiny
and SVG Basic (collectively, Mobile SVG).
This is an initial draft, which we won’t be
using for this tutorial.

Most graphics on the Web today are in
bitmap formats (e.g., JPEG, GIF and
PNG), and thus contain information
about each pixel in the image. Vector
graphics on the other hand describes only
shapes and paths — a much more efficient
approach. Unfortunately, until the arrival
of SVG, we've only had proprietary vector
graphic standards, such as Flash and
QuickTime, and no Web standard.

SVG changes this. In addition to
faster download speeds, SVG also comes
with many end-user benefits. Some of
the nice features:
¢ High-resolution printing
« High-performance zooming and pan-

ning inside of graphics without reloading
« Animation
e Filter
e Scripting
e Linking

This results in the user’s being able to
dig deep into an SVG object to obtain more
dynamic information — a perfect applica-
tion for various Internet business applica-
tions. An additional benefit is that since it’s
based on XML, it’s entirely text-based,

SHOUKI SOURI

which will facilitate the ability of search

engines to index SVG images; users will

thus be able to search for text within images

(e.g., search for a button text or a street

name on amap). With its text-based nature,

it's also possible to create SVG images on

the fly (e.g., with a database back end).

In summary, SVG 1.0 had many key

benefits, including:

« Small file sizes for faster Web page
downloads

* Unlimited color and font choices

e Zoomable graphics and images -
ideal for maps

e Scripting control for custom interac-
tive events and animation

» Clean, crisp, high-resolution printing
from Web browsers

* Bitmap-style filter effects for high-
impact graphics

» Easy integration of text-based format
with other Web technologies

e Support for Cascading StyleSheet
(CSS) and other devices such as palm-
top computers.

| hope that you still remember our
XML example (mybooks.xml). To refresh
your memory, Listing 1 depicts our XML
file. (Listings 1-4 can be found online at
www.sys-con.com/xml/sourcec.cfm). As
explained in my previous article, you're
free to modify your XML document any
way you like, but then you have to pay
extra attention to some of the details when
we get into creating our SVG stylesheet.

Our goal is to produce an SVG Web
page that looks like Figure 1.

We'll go in with some details over the
transformed SVG file. SVG code is rela-
tively straightforward. Once we get our-
selves exposed to the syntax, the rest is
as easy as reading text.
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Note: SVG files are composed of plain
text. You can examine the source coding
by placing the mouse cursor over the
image, clicking the right mouse button,
and choosing the option View Source.

Step 1: SVG file skeleton

Because it's an XML file, a SVG file
has to have a precise structure. The fol-
lowing code serves as a template for any
SVG file you would create from scratch.

<?xm version="1.0" encoding=
"1 SO 8859-1" 7>

<svg xnl:space="preserve" width=
"450" hei ght="300" >

<desc><!-- put a description here --
></ desc>

</ svg>

The following SVG code fragment
defines the width and height of the SVG
drawing area in pixels:

<svg xnl:space="preserve" width=
"450" hei ght ="300">

Since the XML language requires that
all tags must be closed, the SVG file must
end with:

</ svg>

Step 2: Add a title
The following code fragment shows
the simplest text command:

<text x="100" y="100">My Book Catal og
</text>

This text will have the default color
and stroke characteristics without our
formatting style.

The following code illustrates how to
format (style) the text and also how to
position the annotation fragments:

<text style="font-size:20;
text-anchor: mddl e" x="210" y="260"
fill="blue" id="title">
My Book Catal og</text>

Step 3: Create a drawing space (rectangle)

The following code segment shows
how to create rectangles. First we create a
gray drop shadow rectangle. We want it
three units to the right and below the front
rectangle. We do this by using the trans-
forming function to translate the rectangle
by three units in both dimensions.

<rect stroke-wi dth="4" stroke=
"#999999" fill="#999999" transforne
"translate(3, 3)" x="38" y="20"

wi dt h="360" hei ght ="200"/>

<rect x="38" y="20" wi dth="360"
hei ght =" 200" styl e="fill: #E3DFCC, "/ >

Step 4: Create a frame and grid lines
The following code segments first
create a frame and then draw horizontal
grid lines using path command. Paths
are described using the following data
attributes: “moveto’™ (set a new current
point), “lineto” (draw a straight line),
and “closepath” (close the current path
by drawing a line to the last “moveto”
point). The following code specifies a
path in the shape of a L frame. The “M”
is a shortcut for “moveto,” “L”s are for
“lineto”s, and the “z” is for a “closepath.”

<g style="stroke-width:2; stroke:black">
<path d="M 40 220 L 40 20 L
40 220 L 200 220 Z'/>

</g>

The following code segment is
responsible for drawing the horizontal
grid lines. Note that we have grouped all
the path elements using the <g> and
</g> tags. This in turn can make all the
graphical elements within these tags
share a common identity and style.

<g style="fill:none; stroke:

#BOBOBO; stroke-width:1; stroke-

dasharray:2 4">
<path d="M 42 200 L 198 200 Z"/>
<path d="M 42 180 L 198 180 Z"/>
<path d="M 42 160 L 198 160 Z'/>
<path d="M 42 140 L 198 140 Z"/>
<path d="M 42 120 L 198 120 z"/>
<path d="M 42 100 L 198 100 Z"/>
<path d="M 42 80 L 198 80 Z"/>
<path d="M 42 60 L 198 60 z"/>
<path d="M 42 40 L 198 40 z2'/>
<path d="M 42 20 L 198 20 Z'/>

</g>

Step 5: Create bars — (red)

Similarly, we will use the Path com-
mand to draw the bar column. And since
all the bars are drawn the same, we will
only discuss the red bar. As indicated, this
bar is filled with a solid red color.

<path style="stroke-wi dth:2;
stroke: bl ack; fill:red" d="M 50 220
L 50 80.2 L 70 80.2 L 70 220 Z"/>

By making opacity less than 1.0 (see
below) we can create a lighter see-through
red color instead. If the opacity command
is omitted or set to 1.0, the fill will be solid
and opaque as in our case above.

<path style="stroke-width:2;
stroke: black; fill:red; opacity:
0.60" d="M 50 220 L 50 80.2 L 70
80.2 L 70 220 z'/>
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FIGURE 2 SVG animation using JavaScript

The same thing applies for the rest of
the bars.

Step 6: Create text legends and stars

This final step is responsible for cre-
ating a legend text for the book’s name
and ISBN number. The stars are created
using the path command.

<text style="font-size:10; text-
anchor: mddl e" x="40"
y="75.2">$34. 95</ t ext >

<text x="240" style="font-size:14;
text-anchor:start" y="90">Enterprise
JAVABEANS</ t ext >

<text x="240" style="font-size:10;
text-anchor:start" y="100">1-565-
92869- 9</t ext >

<path styl e="stroke: bl ack; stroke- width:2;
fill:red" d="M 225 80 L 222 85 L 215
85 L 220 88 L 218 93 L 225 90 L 232 93
L 230 83 L 235 85 L 228 85 Z'/>

At the very minimum, you must
include xalan.jar and xerces.jar on your
system class path to perform the transla-
tion. | have saved both mybooks.xml and
mybook2svg.xsl (see Listing 2) under
gotxslt directory. To perform the transla-
tion, type the following:

D:\>cd gotxslt

D\ got xslt>j ava

org. apache. xal an. xsl t. Process —-in
nmybooks. xm  -xsl nybooks2svg. xsl —out
mybooksi nsvg. svg

If all goes well, the new output file my-
booksinsvg.svg (see Listing 3) will be the

resultant output from XML to SVG transla-
tion. This a pure ASCII file, so you can
open it and study it in any text editor.

It’s the advanced features, including
effects, animation, and scripting, that
make SVG worthwhile. Effects such as
blurs and filters enable designers to cre-
ate vector graphic images permitting the
production of Web artwork that expe-
dites client-side generation and alter-
ation. This means that content for your
vector artwork can be generated dynam-
ically and then rendered with sophisti-
cated filter effects. Animation occurs on
a per object basis. Fading, growing, and
rotating objects is possible, and timing
can also be precisely controlled. Yet
sometimes it’s not possible to produce
the desired animation using the declara-
tive animation elements defined in the
SVG standard. For instance, you might
want to animate a nonscalar attribute of
an SVG element, or toggle visibility using
check boxes or radio buttons. In these
cases you can still create the effect using
the combination of JavaScript and DOM
access to the SVG document.

Figure 2 is an example of a JavaScript
animation, which includes check boxes
to toggle using a mouse click, on or off,
the visibility of the bar elements (books).
Listing 4 shows a complete JavaScript
and HTML and how to embed them into
an SVG file.

This article has shown a way of using
XML and XSL Transformation to create
an SVG file.

Although the SVG examples presented
here are simple, they highlight the impor-
tance of this emerging technology. |
believe that we'll see SVG popping out all
over the Web; however, | don't think we'll
be working with hand-coding SVG. In-
stead we'll probably just be using the same
tool we’re using today to create our
images. Nevertheless, we've shown that
even if you have your data in XML and you
want to present it in a graphical image
such as SVG, XSLT is a great place to start.

Adobe SVG Viewer: www.adobe.com/
support/downloads/product.jsp?pro
duct=46&platform=Windows
* W3C SVG site: www.w3.0rg/TR/SVG/
e SVG implementations: www.w3.org/
Graphics/SVG/SVG-Implementations
e Adobe SVG Tutorial (excellent intro-
duction): www.adobe.com/svg/tuto-
rial/intro.html ::Q
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Exclusive Excerpt from XML-Journal Industry Newsletter

Continued from page 8

Now if we're only interested in a single XML language for standard busi-
ness forms, then we can simplify this approach by eliminating that journey
out to the abstract layer and just define the data model right in the XML
schema. As far as | know, no one has yet identified a data modeling require-
ment for electronic commerce that can’t be met with XML schemas.

The answer to the question of when ebXML will arrive depends on
what you mean by “ebXML.” It’s a big initiative with a lot of pieces. To
me, the most interesting parts are the data dictionary and the infra-
structure pieces. The data dictionary work is a continuing project that
will probably take years to finish, and | expect UBL itself to feed back
into that. But the infrastructure pieces are already done. Version 1.0 of
the ebXML specifications for secure XML messaging, trading partner
agreements, and registries was completed in May 2001. These are stan-
dard electronic trading specifications of the United Nations, and they
are usable right now. Work on all three specifications is continuing in
OASIS, and revised versions are already nearing completion.

Thanks to ebXML, we've now got secure XML messaging built on SOAP;
we've got a consensus on how to form trading partner agreements, which
can be done either manually or automatically; we've got the basic specifi-
cation for a very powerful taxonomy-driven registry; we've got a technolo-

Read Full Text At www.sys-con.com/xml/newsletterl.cfm

and somehow he and Jean persuaded Microsoft to pick up that part of
XML and run with it. That was about the last thing | expected to happen.

None of the uses to which XML is being put surprise me at all; every-
one involved in the effort had a pretty clear idea of what you could do
with XML. The big surprise was seeing Microsoft put its marketing
machine behind it.

XML-J: Has your committee had any interaction yet with Microsoft in
the process of developing this standard?

Bosak: Microsoft sent an observer to one of our early organizational
meetings, but no one since then. | think it would be really smart of them
to be involved in UBL. But | guess you can’t expect them to be that quick
on the uptake every time.

XML-J: Will .NET have any impact — positive or negative — on UBL?

Bosak: | don't know enough about .NET to answer that very well. It does
seem to me that UBL would fit very nicely into the BizTalk framework, so |
suspect that UBL would fit with .NET as well, but it’s hard to be sure about
that. In messaging terms, UBL is about the payload, not the wrapper. Or to
put it in business process terms, it's about standardizing the documents,

we've got a preliminary understanding of how
a library of components can be changed to
reflect the current business context in which
they’re being used. If you add a standard syn-
tax to the infrastructure pieces already
defined by ebXML, we're ready to rock and
roll. So even though the more visionary pieces
of ebXML still have a long way to go, for proj-
ects over the next few years | personally con-
sider ebXML version 1.0 essentially done, and
what | want to see us do is start using it.

gy for the discovery and classification of core
data components in the data dictionary; and ""‘;]'.\‘ | LLUJLL'LI.
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XML-J: Why is the OASIS process in particu-
lar so well suited, in your view, to a conver-
gencel/interoperability challenge like this?

Bosak: Several reasons, actually. First, the
OASIS process has a decentralized manage-
ment model that makes it easy to get proj-
ects underway without a lot of overhead.
Second, the process is completely open. All
the mail lists are open to public view, and
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not the workflow. So my hunch is that UBL
won't have any negative impact on .NET and
might even help it. As to whether .NET will
have an impact on UBL, that probably
depends on whether Microsoft is developing
a proprietary set of XML schemas for business
documents. | don't think that would be a very
sensible or productive thing for them to do,
but you never know.

XML-J: Are there any plans for an East
Coast meeting of the UBL TC any time in
2002? Bosak: The meeting schedule for the

- ro ol i T = e - UBL TC is four times a year, twice a year on

the West Coast of the U.S., once a year on
the East Coast, and once a year in Europe.
The first meeting of 2002 [was] hosted by
Sun Microsystems 22-25 January in Menlo
Park. The second meeting will be hosted by
the UN/EDIFACT Working Group at their
meeting 18-22 March in Barcelona. We
haven't set definite dates and times for the
third and fourth meetings yet....

23 T e

every technical committee has a mail list
for public comment that anyone can subscribe to. And third, anyone
can join OASIS. It’s not limited to big companies. | think that this is
essential if what we’re designing is going to be accepted as an interna-
tional business standard.

XML-J: When organizing and leading the original W3C working group
that created XML, had you any idea that it would spread through the
verticals with the speed that it has done?

Bosak: | thought the adoption of XML would happen slowly but
inevitably, the way grass grows up through the cracks in the pavement.
XML is basically a disruptive, antimonopolistic technology like Java and
Linux. | expected tremendous resistance for the first few years, espe-
cially from Microsoft.

And | think that’s just what would have happened if it hadn't been for
Jean Paoli, who was the Microsoft rep on the XML working group, and his
boss at the time, Adam Bosworth. Adam focused on the data exchange
possibilities of XML, which to the rest of us was just one small piece of it,

But that’s just the TC itself. We held our
first TC meeting a few weeks after the attacks in September, and it was
clear by that time that travel was going to be a big problem. So we struc-
tured our subcommittees so that they meet mostly by phone and e-
mail. If people are interested in participating in the technical work, they
shouldn’t let travel stop them. They can find out about all this on the TC
Web site at http://oasisopen.org/committees/ubl.

XML-J: How long will it be before the UBL transformation rules are for-
mulated and then actually usable by the targeted businesses?

Bosak: We've got one group of people working on the core library,
another on the context methodology. We originally thought that the
content definition would happen first and then we would attack the
context methodology; if that’s how it goes, I'd estimate about a year for
each piece. But if the work can proceed in parallel at about the same
pace in both groups, we should have a first generation of UBL available
in about 18 months. We're hoping to have the very first document type,
which will be a purchase order, out...sometime in February. ::Q
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Currently Enhydra is receiving lots
of attention for its capabilities as a
server for wireless applications, but
application service providers (ASPs)
can use it to improve their ability to
provide custom branding while at the
same time reducing development
costs. This article outlines some of the
design patterns we used with Enhydra
to create a set of applications that sup-
port thousands of very different looks
from a single code base.

Even more impressive is the potential
for evolution. Instead of using file-based
development, as we did back in the days
of C programming, we can begin to apply
object-oriented concepts, like classifica-
tion and abstraction, to HTML develop-
ment. In C programming we divided up
our code into files that corresponded to
the coarse-grained concepts in the soft-
ware we created. That's pretty much how
Web developers divide up their HTML.
With object orientation we can divide our
program into classifications (classes), and
classes are wonderful things because,
unlike files, they can have complex rela-
tionships to other classes (association,
inheritance, aggregations, etc...). Using
XMLC and some well-known design pat-
terns, you can apply OO principles to Web
development, including inheritance.

The Requirement

Our client is an ASP for a group of
about 30 commercial financial institu-
tions. Each of which uses the products
internally and resells them to thousands
of retail financial institutions. The unique
look each of these institutions has is a
valuable commodity, and having a look
and feel that consistently matches their
branding is an absolute requirement.

Developing server applications that
can support thousands of different looks
based on a user’s login is difficult. Before
Enhydra, we were limited to the items

available in Cascading Style Sheets (i.e.,
colors and fonts) and perhaps a different
logo in the corner. Or we would end up
with tons of JSP pages that required lots of
maintenance and made making whole-
sale application changes very expensive.

The Bridge Pattern

The first pattern we used is the Bridge
pattern (see Figure 1) from the “Gang of
Four” book (Design Patterns, Gamma et
al., Addison-Wesley,1995). This pattern
allows the interface of an object to bridge
to several different implementations.

Enhydra’s XMLC compiler has built-in
support for the Bridge pattern. Using it
requires both the “-generate both” and “-
implements” options on the XMLC com-
piler. To use this pattern effectively re-
quires a little up-front analysis. What we
need to look for is classifications or class-
es of pages. For example, we may find that
our application has several HTML forms.
Yes, each instance of the HTML form is
different. It may have different input ele-
ments appearing in a unique order and
position, but closer examination reveals
that all the HTML forms are built from the
same finite set of elements. This is a sure
sign of a correct classification. | think
you'll find only a small number of classes
(form, detail display, summary display,
etc.) in your applications.

When a classification is discovered,
the next step is to create some code that
defines the class (the HTML Form class).
This definition is used as a template to
create all instances of the class required
by the application. Here the class is
defined in HTML. The class HTML file
must contain one example of each of the
elements needed to create the instances.
For example, our form class will require
sample submit and reset buttons and
several input element samples. Each
sample element should have a unique 1D
attribute so the XMLC compiler will gen-

erate methods that make it easy to get
hold of these elements when we start
programming.

With the class defined, we're ready to
generate the abstract interface and refer-
ence implementation Java classes. Your
XMLC command will need to use the “-
generate both” option (see Listing 1). This
will cause XMLC to generate an abstract
interface class (see Listing 2) that we'll use
in our servlets. The implementation gen-
erated at this stage can be used as a refer-
ence implementation (see Listing 3) so
you can start coding your servlets right
away. This is great because developers can
start building the application while the art
department is still working their magic on
the look and feel. Note: Files are generated
by compiling the source code (on the Web
at www.sys-con.com/xml/source.cfm),
which requires ANT (see http://jakarta.
apache.org.ant).

After this, you can add new looks to
your application by creating a new class
definition HTML file that has the same
elements as the original. The elements
themselves can be different, but every
ID attribute in the original class must be
in the subsequent classes. For example,
the reference implementation HTML
file might have a plain button element
for a submit button and later implemen-
tations can define fancy rollover but-
tons. As long as the ID attribute matches
the original class, it’ll work just fine.

The question that always comes up
is, “What if | miss one of the attri-
butes?” XMLC’s Bridge pattern support
can help. Subsequent implementations
are processed with the “-implements
<interface>” option. If the abstract
interface is used with this option, the
generated Java implementation will
implement the abstract interface; if any
of the ID attributes don’t match or are
missing, you’ll get a compile error.
Because you have compile time check-
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ing, you can safely let other developers pro-
duce HTML class definitions.

Abstract Factory Pattern

This pattern also comes from Design
Patterns. The Abstract Factory creates in-
stances of an object without the client actually
knowing what the implementation class is (see
Figure 2). We use the pattern because we don't
want our servlets to know which implementa-
tion from the Bridge pattern we're using. That
way the servlet is dependent only on the inter-
face, not on any actual implementation.

To use this pattern we need to have our
HTML classes defined because we’ll need a cre-
ate method for each of our interface classes on
the Abstract Factory interface. Then we’ll need
to create a concrete factory implementation for
each related group of classes. In our case each
look and feel needs its own factory implementa-
tion. Coding all these factories was tedious, to
say the least, but Java’s introspection capabili-
ties and XML can help. We created a factory
implementation that reads in an XML configu-
ration file (see Listing 4). The XML file defines
which HTML class the factory implementation
should instantiate. This means that we need
only one concrete factory implementation that
changes its behavior based on the XML file that
it loads. How do we make sure we load the right
XML file, and aren’t there scalability limits to this
approach? The answer to both questions is yes,
of course, or | wouldn't have brought them up.

Factory Finder Pattern

This pattern deviates from the Abstract
Factory pattern. In this case the objects created
by the Abstract Factory are more Abstract
Factories. A good example of this pattern is the
CORBA Life Cycle Service. For our purposes
we'll use a Factory Finder (see Listing 5) to get
the correct factory that will create the HTML
instances. The Factory Finder has a single
method that returns the correct factory object
based on supplying a string name. The name we
used was the name of the user’s financial insti-
tution-supplied parameter in the HTTP request.

We started out with an XML file—configured
Factory Finder (see Listing 6) that used introspec-
tion to create instances of all the factories that
were required. We found that when several thou-
sand factories were loaded, the Factory Finder
became difficult to maintain. The XML file got
really big and the Factory Finder consumed a lot of

memory, so we switched to an implementation of
the Factory Finder that used a relational database
for lookup and created an instance of factories on
the fly. This too had scalability limits so we finally
settled on an implementation that loaded data
from our LDAP directory. This directory offers a
much better read performance than a relational
database and you can get some pretty cool admin-
istration tools to help with care and feeding.

Putting It All Together

Okay, we've got a Factory Finder that returns
a Factory class that can create objects that are
the correct HTML class for the branding we
need. The HTML classes have examples of all
the elements required to make the screens our
application requires and an empty workspace
identified by a “div” tag.

To build an application you need to take all of
the above, add a servlet or two, and stir. Each
servlet is passed the name of the look and feel to
use. The servlet then uses the name to look up the
correct Factory in the Factory Finder. The Factory
Finder will find the Factory either in its own cache
or the LDAP directory. The servlet now uses the
Factory to get an instance of the HTML class. It
then copies the example elements and puts them
in the work space marked by the “div” tag.

Since all of the look and feel is encapsulated in
the HTML class, the servlet has no idea what the
page looks like — it’s just putting the dynamic ele-
ments into the page wherever it finds the work-
space. Finally, the example elements are removed
from the HTML class and the class returns HTML
to the browser. The servlet only knows the class
interface and has no direct dependencies on any-
thing to do with the look and feel.

In about 20 or 30 minutes, using these tech-
nigues, we can deploy a new look and feel that is
consistent across all our applications. An added
benefit is that we can give the template HTML
file to a customer’s Web designers and they can
quickly create a new look and feel for the whole
application. Since the template is validated by
XMLC and the Java compiler as containing all
the correct elements (e.g., it has to match the
defined interface exactly), it's safer than handing
out JSP pages for modification by third-party
developers. Also, since XMLC supports HTML
and XML, we can have the same code base serve
up HTML as well as almost any flavor of XML. All
we need is a different template. ::Q

NXIDIS Mol ACM.ORG

Open Source Enhydra XMLC

Enhydra XMLC is a tool for creating Web and wireless pre-
sentations. As an open-source technology hosted at http://
xmic.enhydra.org, it's commonly used as an alternative to
JavaServer Pages development because of its appeal to IT archi-
tects concerned about the long-term maintenance issues present-
ed by JSP development.

XMLC's emphasis on precompiling HTML or any XML pages
into “template objects” completely avoids the need to insert
scripting or Java code into the markup page. Instead, Java logic
manipulates the page by operating on the template object. By
representing markup pages as a W3C standard DOM template
class, XMLC enforces good programming practices since devel-
opers can never “break the rules” and resort to embedding
Java in the markup.

This appeals to IT architects concerned about developers
who are using JSP to intermingle markup and Java code, setting
the stage for future maintenance nightmares. It also gives archi-
tects a Java path to XML development without requiring devel-
opment (and support) of yet another language, such as XSLT.

During development of the presentation page, designers
and/or developers can identify areas of dynamic content by
inserted D attributes inside markup elements. These attributes
are later used by the XMLC compiler to create access methods
that can be used by the developer to manipulate the page with
new information.

Additional benefits of XMLC programming give designers the
ability to leave mocked-up content in the page, creating a true
WYSIWYG presentation of the page before the presentation is
rendered during execution. This is impossible with JSP. XMLC also
supports the ability to detect changes made to the original docu-
ment page. When a change is detected, the XMLC environment
can be configured to auto-recompile and reload the page, thus
making it possible for designers to make presentation changes
without the required involvement of the Java developer.

XMLC has evolved since its introduction by Lutris in early
1999 to embrace WML, XHTML, cHTML (i-mode), and VoiceXML,
thanks in large part to the contributions made by Enhydra.org
members from around the world. Barracuda, another open-
source effort, is a presentation framework that takes advantage
of XMLC to add component-based GUI development modeled
after the Swing libraries of the Java Foundation Class.

XMLC is part of the larger Enhydra open-source project,
founded and stewarded by application server vendor Lutris
Technologies. Enhydra has gained notoriety by virtue of its focus
on open-source application server technologies, including, most
recently, EnhydraME. EnhydraME was launched last summer to
extend Web service technologies such as SOAP (kSOAP), XML
parsing (kXML), and UDDI (KUDDI) to devices turning. The result
is that J2ME devices from Motorola, RIM, and NTT DoCoMo can
use EnhydraME technologies to become microapplication servers.
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n nce upon a time, the only technolo-
Ogies you needed to know to develop

Web applications were HTML and

Perl. Nowadays, while HTML is still around,

the days of using Perl for development of

sophisticated Web-based applications are
long gone. Sure, it can still be done, but

there’s a whole can of alphabet soup full of
acronyms for connecting Web-based ser-
vices that is the next big thing. It’s those

acronyms, and the connection of the ser-
vices they define, that this book covers.

" Checking in at just under 600 pages and
nine chapters, the book’s seven authors
hit many of the latest buzzwords straight
out in the title: Web services, Java, XML,

SOAP, WSDL, and UDDI. Targeting the
accomplished professional who knows

|
aboutWeb and distributed applications, |
found the book to start a little simpler
than expected. Perhaps it’s just me, but if

you're going after the professional devel-
oper as opposed to the newbie, you have
to assume a certain level of knowledge,
and in this case you've read 20% of the
book by the time you get past the
overview and XML primer.

The book’s explanation of Web servic-
es explores the necessary set of architec-
tures. Starting off with SOAR, and not the
Ivory kind, the book introduces Web ser-
vices development by continually build-
ing up the Web site for a fictitious compa-
ny called SkatesTown. The continuity this
provides between examples is a nice fea-
ture when compared with books that

E W

R E VI

— JOHN Zukowskl — offer many disconnected examples.
Moving beyond SOAP, the book trav-
AuTHOR Bio els next to the land of Web services cre-
John Zukowski conducts strategic Java consulting with JZ ation. Here you’ll learn about using the
Ventures, Inc., and serves as the chief evangelist for open source Apache Axis architecture,
Spidertop. His latest books are Java Collections and Definitive where Axis stands for Apache Extensible
Guide to Swing for Java 2 (2nd edition) from Apress. Interaction System. The explanation is

well done, and provides a deep level of
@ coverage from someone who at least
appears to know what'’s going on. There’s
even some helpful configuration point-
ers, and of course the necessary deploy-
ment information. With Axis still in an
early alpha release, at a minimum you’ll
find this chapter helpful, but the specifics
of the capabilities are subject to change.
The next topic is the use of SOAP for e-
business. This is less an API review-type
Building Web Services with Java: chapter and more oriented toward explor-

Making Sense of XML, SOAP, ing system-wide issues that need to be dealt
WSDL. and UDDI with in real-world systems. Most important

by S Grah Si Si is the discussion of security, though there is
y teve Gra am, SIMeon Simeonav, also coverage of such topics as high avail-

B O OK

Toufic Boubez, Glen Daniels, Doug Davis, ability and application integration. The over-
Yuichi Nakamura, Ryo Neyama all content here is probably appropriate for
the level of the book, but so much more can

: be said on the different topics here.
Published by Up next are the descriptions of Web ser-
F_’ageg: vices. This is where items come up such as the
List Price: Web Services Definition Language, how you

<
=
o
[=
=
=
(s}

publish services for others to discover and use,
and the Universal Description Discovery and
Integration standard for how to discover ser-
vices. There’s plenty of syntax coverage of WSDL
for describing services and of UDDI for main-
taining registries of services. You’'ll definitely
learn what role these two components play in
the big scheme of things with Web services and
how to use them for your own systems.

The final two chapters before the glossary
deal with interoperability and futures. Since as
a whole Web services aren't language-centric,
the authors explore other environments where
Web services, even Perl, can be used. There’s a
nice little .NET/C# example, too.

The futures chapter isn't about the future of
the different alphabet soup acronyms. That
future is covered in the individual chapters on
each acronym. Instead, the authors present a
vision of the future of the Web, including a look
at the semantic Web, peer-to-peer computing,
and grid computing.

Without belittling the book’s accomplish-
ments, it does have some faults. | found the
inline icon indicating that a word was found in
the glossary to be very annoying. It broke up the
natural reading rhythm, especially in the earlier
chapters where there were frequent glossary
entries. | also found the expansion of the
acronyms JSP and EJB consistently wrong. JSP is
not Java Server Pages and EJB is not Enterprise
Java Beans. Sidebars following seven pages after
they were mentioned in text were also awkward.

One useful feature throughout the book is
the end-of-chapter resource lists. They're full of
links to sites on the different technologies.
Some of these technologies are evolving, and
the links point you in the direction of the latest
news and information. Too bad these aren’t
available online, though.

Overall, the book provides a great start
toward developing Web services. The content is
easily understood and would seem to hit the
mark for the right audience. Unfortunately,
after reading the introduction and examining
the level indicated on the cover (Professional),
my impression was that the level would be
higher, and that just isn’t the case. ::Q
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WebGain VisualCafé 4.5 Expert Edition is now
bundled with Macromedia® Dreamweaver®
UltraDev' 4.0 and Turbo XML to create a pow-
erful JSP, XML, Java development solution for
professional developers. Build pure Java appli-
cations with the VisualCafé intuitive 2-way
visual development environment, powerful
debugger and faster compilers.

WebGain VisualCafé Expert Edition. . ........... %899
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JRun™ 3.0/3.1 is an easy-to-use

J2EE application server and

integrated development environ-

ment for building and deploying

server-side Java applications.
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automation, JRun is the easiest way

for developers to deliver advanced busi-
ness systems faster and at a lower cost than
you'd ever thought possible.
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Support including Bytecode
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(Irvine, CA) — Telelogic has
released a new version of
Telelogic DocExpress, a leading
automated solution for engineer-
ing documents. DocExpress 3.0.1
provides robust support for XML

data files
and Hi
ntens Telelogic

integration with other Telelogic
tools and a wide range of third-
party products.

Key enhancements include
improved support for Telelogic
DOORS, enhanced support for
Adobe FrameMaker, a link to
Telelogic CM Synergy, and sup-
port for Microsoft Word XP.
www.telelogic.com

(New York, NY) — The XBRL.org
Consortium has finalized its
enhanced XML schema-based
specification for business report-
ing, which can now be used by
companies and organizations to
put financial statements and
other reporting information into
XBRL (eXtensible Business
Reporting Language).

In other news, Bank of
America, one of the world’s
largest financial service compa-
nies, is piloting
the use of XBRL E‘EI: _
to collect data ==
from customers that are required
to provide financial statements
on a regular basis for lending and
credit analysis purposes.

Members of the XBRL.org
Committee represent the largest
financial, accounting, and
technology organizations around
the world.

www.xbrl.org

(San Jose, CA) — Business Objects
has updated BusinessObjects

Developer Suite, its development
toolkit for customizing, integrat-

(Santa Clara, CA) — Sun
Microsystems has
announced the
immediate avail-

ability of Java XML
Pack, an easy wa

ing, and extending the Business

Objects Bl plat-
form. The suite
includes the stan-

dard development environments
of JavaServer Pages (JSP), Active
Server Pages (ASP), and Microsoft
Visual Basic for Applications
(VBA), as well as an extensive
object model, the Business
Objects standard API, and a wide
assortment of sample programs
and documentation.
www.businessobjects.com

(Burlingame, CA) — B-Bop
Associates, Inc.,
E a-mQmr

has released

Xfinity Author

wX 2.1, the latest version of its
Microsoft Word-to-XML author-
ing software. The software offers
new functionality to further sim-

for the Java platform.

The download bundles key
industry XML and Web services
standards, giving Java developers
the technologies they need to
quickly and efficiently build Web

plify the creation of structured
documents in XML directly from
the Microsoft Word environment.

The new release allows users
to save their content to any XML
industry standard or user-defined
DTD, such as RiXML, NewsML,
HR-XML, DocBook, XBRL, or
even HTML. It also provides com-
prehensive support for interna-
tional languages via support for
both 1SO-8859-1and UTF-16
character sets.

www.b-bop.com

(Austin, TX) — Breeze Factor’s
latest data-binding product,
Breeze XML Binder version 3.0
for Java, has a number of new
features, including
extensive support for
the W3C XML Schema
Recommendation,

Software AG, Altova Enter
Strategic Partnership

(Reston, VA / Beverly, MA) —

Software AG and Altova, Inc.,

have signed a worldwide agree-
ment covering Altova’s XML Spy
4.2 Suite and Software

AG’s Tamino XML

Tamino, enabling them to native-
ly store and process XML data
from new applications. In turn,
the partnership extends Software
AG’s reach to Altova’s
ity of 400,000

W3C namespace support, W3C
DOM interoperability, enhanced
marshaling/unmarshaling
performance, more code-gener-
ation control, and automated
compilation.

Breeze XML Binder is avail-
able via download directly from
The Breeze Factor’s Web site.
www.breezefactor.com

(Boston) — OASIS has issued an
open invitation for public input
on the creation of its XSLT/XPath
Conformance Test Suite.

Organizations and individuals
that have created test files for
XSLT processors are encouraged

to submit their work

Ll to the OASIS
BH Bls XSLT/XPath

Conformance
Technical Committee, which
plans to corroborate submissions
and publish an amalgam test
suite for public use. Formal sub-
missions from both IBM/Lotus
and Microsoft have already been
received.

To conform to the OASIS
framework, submitters must cata-
log their test file collections
according to OASIS published
document models, and they must
employ available validation
processes that utilize XSLT and
XPath. Complete submission
guidelines are posted on
WWW.0asis-open.org/committees/
xslt/.

(Kennesaw, GA) — MicroBilt, a
leading provider of credit access
and reporting, has launched an
XML interface for their software
developer’s kit and added new
functionality to Credit-
Commander.com.

Credit professionals can be up
and running in days with
MicroBilt’s XML interface, giving

 MicioBic IR
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report and each of the data ele-
ments behind the report.

In addition, MicroBilt has
released their flagship Decision
Table product
on their Web
site at www.CreditCom-
mander.com. Previously available
only through their SDK, Decision
Table offers credit managers the
ability to automate their credit
process with an easy-to-use Web
interface.
www.microbilt.com

(Cambridge, MA) — Pageflex, Inc.,
is shipping Pageflex Persona 1.5,
a desktop application for variable
content publishing. Persona 1.5
provides improved optimization
for PPML (personalized print
markup language) and CreoScitex
VPS (variable print specification)
output drivers. In addition,
Persona supports other vendor-
specific output drivers such as
Indigo JLYT and Xeikon
Intellicache.

Persona is the first variable
publishing solution to use XML as

the intermediate data
format between a pro-

file database and the E

page composition process.
www.pageflexinc.com

(San Jose, CA) — ActionPoint, Inc., is
now shipping its
flagship product,
InputAccel Version 4.0, incorporat-
ing the latest capture technologies.
Several key features of the

release are color utilization, mul-
tistream capability, ability to out-
put information using XML, two
new PDF solutions, and support
for the latest enterprise content
management systems.
www.actionpoint.com

(Alexandria, VA) — The OpenTravel
Alliance (OTA) has released ver-

sion 2001C of its XML specifica-
tion for public review.

Version 2001C includes both
the ebXML-OTA mapping and
best practices documents, and
enables users to request and
respond to airline flight availabili-

ty; request and book [, mm="*
comprehensive pack- ?M
age holiday tours Alliamce

along with a variety of itinerary
elements such as transportation,
accommodation, and car rental;
check on the availability of golf
courses and book a tee time;
search for specific hotels, check
for availability, and make a
reservation; check the availability
of car rentals and simplify the
steps to making that reservation;
and get and book quotes on travel
insurance.

To view and comment on
2001C, visit www.opentravel.org/
opentravel/2001c.cfm.

(Dearborn, MI) —i:FAO is starting
installation and deployment of
cytric v7, its XML-based Internet
software for booking and man-
agement of business travel.
Written entirely in Java, cytric
V7 is the first business travel e-

procurement solu-
tion that combines

all the benefits of online applica-
tions with an open, enterprise-
class infrastructure.
www.ifao.net

(Thousand Oaks, CA) — Amgen
has elected Patricia Sueltz, execu-
tive vice president and general
manager of Sun Microsystems’
Software Systems Group, to its
board of directors.

At Sun, Sueltz is responsible for
all aspects of the company’s soft-
ware sys- [
tems busi-
ness, including Java/XML, Solaris,
and the Sun Developer Network.

Amgen is a global biotechnol-
ogy company that discovers,
develops, manufactures, and
markets important human thera-
peutics based on advances in cel-
lular and molecular biology.
www.amgen.com

S ar: e v L

(Honolulu) - Inovaware
Corporation, a leading developer
of billing and customer care soft-
ware for the next-generation
Internet services and communi-
cation industry, has released an
enhanced software development

NeoCore Names
New President and CEO

(Colorado Springs, CO) — NeoCore
has chosen Eric “Ric” Miles as its
new president and chief executive
officer. Miles most recently was
the executive vice president of

worldwide operations at
FrontRange Solutions, also based
in Colorado Springs. His previous
experience includes executive and

Dix stated that Miles’s hiring is
the culmination of a more than
yearlong search to find the right
industry-based person to lead
NeoCore’s operations as the com-
pany grows and pursues major
national and international busi-
ness opportunities.

Dix, a cofounder of NeoCore,

kit and new interfaces for its
PRISM platform.

The new release for usage
import permits customers and
systems integrators to rapidly cre-
ate usage import modules on
their own. Primary benefits
include fast time-to-market for
innovative pricing models and
self-sufficiency as SDK-created
modules effec-
tively behave as
an out-of-the-box PRISM module.
WwWw.inovaware.com

ZAflovaware

(Dublin / Santa Clara, CA) —
Vordel has announced the inter-
operability of its signature prod-
uct, TalkXML, and Intel’s Itanium
processor.

Vordel TalkXML provides a dig-
itally signed audit
trail for commer-
cial transactions. The product is
designed for the data conversion
and routing requirements that are
characteristic of complex financial
trading environments. TalkXML’s
compatibility with Intel’s Itanium
64-bit processor allows the soft-

ware to process large

volumes of data at high
speed.

www.intel.com
www.vordel.com

(Menlo Park, CA) — Nuance has
unveiled a new version of its flag-
ship speech recognition and nat-
ural language understanding
server software.
Nuance 8.0 provides
accuracy improvements |
for calls placed from HLLMED
wireless and noisy environments,
support for the VoiceXML 2.0
standard, and Linux support. It
also features Dynamic Language
Detection, which allows voice
applications to automatically
detect in real time the language
the caller is speaking. The soft-
ware is available in 26 languages.
www.nuance.com ‘g4
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The Transforming Robot is a 20-ft-tall humanoid machine that
can turn into an airplane. He used this talent to become a film
and television star in the 1980s, but he soon found himself
without a job in the "90s. He was excited to hear about XSLT,
remarking at the code, “There’s more here than meets the eye!”
And then he hunched over and groaned sadly.

A TRANSFORMING ROBOT LOOKING FOR WORK

Hey, | was pretty cool for a while. You all watched me on TV and
film for quite a few years. And | think my day has come again. XSL
Transformations have arrived. As a high-profile transformer of sorts,
| declare myself the official mascot of XSLT.

And, honestly, what choice do you have? I'm huge, and | advocate
transforming. | mean, just who else does that? Would you choose a
monster like Mr. Hyde or the werewolf over me? | fought for justice,
and for proper transformations within a specified set of rules. With
those monsters as your mascots, you'd just have a bunch of pro-
grammers eaten by a dog boy, or a sociopath running about your
offices! Is that what you want?

Well, I shouldn't assume too much. You did choose to watch other,
more pathetic aliens like ALF over me. How am | to know that you
wouldn't choose a recycled carpet with a snout over me again this time?
It would take mature, discerning programmers and managers to choose
me this time. And, er, ones that still like cartoons about giant robots.

Now, just because you discarded me, turning off my TV shows
and choosing a bunch of mutant turtles over me, that doesn't mean
I’'m still bitter. That was a long time ago. A long, long, depressingly
long time ago. But just to be clear, we're not square. If you accept me
as the new mascot, | demand a few changes be made. First, all non-
W3C-compliant XML scripts will be renamed Evil Decepta-bot
Scum. Second, all programmers will make a “wecka-wacku” sound
when a document successfully transforms. Third, all of you will fear
me. Oh, wait, did | say that out loud?

(G
©

Mascoto T XSLT

And, uh, if you aren’t convinced yet, think about a few more
things. Think about the fact that everyone thinks of me when they
hear “transformation.” They don't think about cascades, or styles of
any sort. They think of me, kicking butt. Wouldn’t you want everyone
to know how cool your stylesheets are, with a smoking laser gun and
me as your symbols? I've even learned to make a cool “X” with my
arms every time | destroy an evil Decepta-bot with my gun of unlim-
ited compliance. Yeah, I've thought about this. I've got ideas about it.
Why are you looking at me like that?

All right, if you’re going to be close-minded, allow me to expand
on some of my ideas. How about this? A picture you can put on
your XML products: me holding some of your validating software,
exorcising an unruly stylesheet. No? Well, | think it’s better than
me continually having to use this giant laser gun to make a living.
I’'m trying to stop the violence! Doesn’t that count for anything? All
the rest of my friends are making a living in violent Japanimation
movies. They want your children to grow up filled with hate for
each other. You can trust me, though; I've reformed. I've re-
nounced my murderous ways.

You wouldn’'t want that choice to go unrewarded, would you? I'd
much rather hold up a cup of coffee and smile, symbolizing the part-
nership between Java and XML, than hold up the heads of Un-com-
pliant-Bot and evil Unclosed-Tag-a-Bot, my mortal enemies. | could
show off my ability to perform monologs, expounding on how Il
take revenge on evil boss bots for killing my leader.

| want to move on from that, though it was my specialty. Boy, I'd
bring the house down when | shook my fist at the sky, standing in the
junk pile that used to be my best friend. But | won't look back.

So, I've put forth my plea, my logic, my last shot at revitalizing my
career. Now, come on, if an unholy demon of Satan can somehow
become the mascot for a Unix operating system, how can you turn
me away? If you don’t take me, my only other choice is to sell myself
on eBay. You'll be sorry when I’'m a collector’s item. Last chance! Wait,
where are you going? ':Q

Tobp Emko 1

Tod Emko wrote humorous articles for the Syracuse Herald-Journal and
held various writer, editor, and cartoonist positions at other publications
before accepting his role as a computer nerd. He has years of experience

J. as a front-end Web developer and Perl programmer and is now a senior
XSL script architect and XML documentation writer for HotJobs.com.
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