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I’m one of those technology
enthusiasts who like to be on
the edge, which means that if

I’m not creating news, I at least
like to read a lot to keep up with
the rapidly changing world of

technology. A part of my morning (and some-
times even my night) is spent taking a good
look at some of the popular technology Web
sites. I think I look through at least 20 such sites
each day, in most cases browsing through the
headlines and in some cases diving deep into
the articles. 

In a recent search I came across an article
by Dare Obasanjo on MSDN, titled “RSS Ban-
dit.” In his article, Dare talks about having uti-
lized the various XML capabilities available in
the .NET Framework to develop a desktop-
based news reader that retrieves news from dif-
ferent Web sites and puts it together in a nice
desktop application, triggering the user for new
content. I downloaded the application and felt
that it would meet most of my needs. I did use

it for a while, but then I came to the conclusion
that as a die-hard Web user, I would rather have
similar functionality in a Web application. This
would help me keep the application on one
central “server” (or even my own desktop, given
the fact that I am actually running Windows
2003 Server) and run it within a familiar inter-
face, a desktop browser. Running it on the serv-
er would also enable it to be used from devices
other than my PC. I would just need to ensure
that the portal framework I’m using and my
RSS portlet are mobile.

If you haven’t come across RSS yet, RSS is
“Really Simple Syndication.” Simply put, RSS
provides a simple way for Web sites to provide
syndicated content to downstream applica-
tions. Of course, RSS is based on XML and it’s
not really a new development. In fact, it dates
all the way back to 1999, when RSS was intro-
duced by Netscape to add channels to their
my.netscape.com portal. Since then RSS has
become almost the de facto standard, particu-

larly for news sites to provide headlines. After
using RSS Bandit and my own portal applica-
tion, I no longer enjoy news sites that don’t pro-
vide RSS-based headlines.

RSS can be processed in multiple ways. I
prefer to use XSLT to transform RSS content
into HTML within a portal environment. I’m a
huge proponent of Web-based and portal
frameworks. So in one single aggregated page, I
can get related content – news headlines, con-
tact information, and even weather and stock
quotes.

A good thing about open standards is that
they can be used in scenarios for which they
weren’t specified. A nice RSS example is illus-
trated by Greg Reinacker, who has created a
simple ASP.NET application to publish system
Event logs as RSS. By the way, Greg has also
authored another neat application based on
RSS, called NewsGator, that provides RSS-
based content within Microsoft Outlook. Also,
most weblogs are RSS-enabled as well. I’m sure
you can think of other content to RSS-enable.
So, what are you waiting for? Use an RSS-based
aggregator and be prepared for the extra loads
of knowledge that you will get by aggregating
top news sites, technology sites, and even peo-
ple’s weblogs. 

• • •
In last month’s editorial, I gave a brief sum-

mary of Microsoft’s Tech•Ed conference, from
an XML perspective. Right after Microsoft’s
Tech•Ed was Sun’s JavaOne, held in San Fran-
cisco, California, June 10–13. Unfortunately, I
wasn’t able to make it to Java’s big event, but
luckily Chris Peltz attended and provides a
report on JavaOne in this issue of XML-J. If you
weren’t able to make it to the conference,
there’s more good news. Most of the sessions
are now available online at Sun’s JavaOne site
(http://java.sun.com/javaone). One standard,
two competing platforms. That, in a nutshell, is
the relationship between XML, Microsoft .NET,
and J2EE.

Speaking of conferences, our own Web Ser-
vices Edge West will be held September 30 –
October 2, 2003, in Santa Clara, California.
Preparations are in full swing – check out
www.sys-con.com/webservicesedge2003west
for further details. 

AUTHOR BIO

Hitesh Seth, editor-in-chief of XML-Journal and XML Track chair for the Web Ser-

vices Edge Conference, is the chief technology officer of ikigo, Inc., a provider of

business activity monitoring solutions.

Revisiting RSS
WRITTEN BY HITESH SETH

HITESH@SYS-CON.COM
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XML in the Real Real World
WRITTEN BY TIM BRAY

When we at Antarctica
start talking to a
potential customer

or partner, they say, “That’s Tim
Bray’s company? So this is
XML-based data visualization?”

And we have to say, “No, it’s ordinary database
visualization. But because it’s modern soft-
ware, there’s a lot of XML in the plumbing.” And
in this there’s a lesson.

A lot of people who care about XML spend a
lot of time thinking and worrying about where
in the real world of applied technology XML is
getting traction.

If you read the trade press and listen to the
prognosticators, XML is a landscape of ground-
breaking initiatives, industry buzzwords, and
architectural upheaval. Here are a few examples:
• The many layers of Web services technology

are going to lead to the rebirth of EAI.
• The Semantic Web is going to teach my

refrigerator to talk to my local beer vendor
when my supply runs low.

• Microsoft’s .NET platform is leading to a new
dawn of productivity and interoperability for
developers.

• Executives and prognosticators alike are
telling us that XML will achieve “zero latency”
or “real-time business” or “customer focus”
or whatever the buzzword of the day is.

But something’s wrong with this picture.
None of the above has much to do with the way
we’re using XML, and none seems to have
much to do with the way people I talk to in the
real worlds of manufacturing or financial ser-
vices or publishing are using it either.

When I talk to people about how they’re
really using XML, I detect a few patterns, but
they’re not the ones I read about in business
publications. For example:
• At Antarctica, we wanted to experiment with

a Flash client. We had our server, which nor-
mally sends out an HTML picture of an infor-
mation space, send out an XML description,
which was pretty easy. Then we programmed
the new Flash 6 software to parse the XML
and draw the map right on the desktop. That
was harder, but it all worked fine; and the
Flash maps looked great.

• At a major Web portal, they’re assembling
their search result and news screens by
shooting XML messages off to a half dozen
business partners, getting more XML mes-
sages back, extracting information from
them, and gluing it all together for the portal
screen. They didn’t write any schemas or

organize any task forces, they just e-mailed
examples around until everyone was happy
with them, and went to work.

• At Antarctica, we’re always receiving new
information that a customer (or prospect)
wants mapped. We used to get tab-delimited
files and Oracle dumps and all sorts of other
old-fashioned, awkward, fragile interchange
formats. With every month that goes by,
more and more people say “…or I could just
dump that for you in XML, if you’d like.” Of
course we’d like. It simplifies the internation-
alization issues, and when something goes
wrong (and something always goes wrong)
the XML makes it obvious where the break-
age is, so you can fix it. 

• The Government of Ireland is working really
hard to build a coherent, efficient Web pres-
ence for all its citizens. After looking at a dozen
different portal architectures, they’ve decided
the way to go is to build some ser-
vice-oriented infrastructure, define some XML
message interchange vocabularies, and get
out of the way of the individual departments.
It’s a bold stroke, and it just might work.

What common threads do you see? I see a
tendency to improvise, the application of a lot
of ingenuity, and an assumption that anything
in the world of computing can be made to talk
to anything else in the world of computing.

Here’s another pattern that I see, kind of a
subversive one. There seem to be two kinds of
XML-based initiatives out there. In the first, they
don’t bother too much with the niceties, they
just focus on getting some things put together
and happening, they make up and refine the
messages as they go along, and they’ve been in
production now for six months. The second kind
takes a more carefully structured approach,
builds things from the schemas out, worries a lot
about choreography and data modeling and
semantics, and is still in the planning stage, with
the revised schedule calling for deployment two
quarters from now if things go well.

Admittedly, I’m exaggerating a bit; but not
all that much. 

Meanwhile, the biggest story in the XML
world is happening just off the radar of the
prognosticators and executives. It’s called RSS,
and it’s a simple format for pumping the con-
tent of dynamic information sources around. It
was invented for use by the legions of weblog-
gers, but it’s mainstream now; I no longer surf
to the New York Times or the BBC or MSDN, I
subscribe to them, and when something

~continued on page 8~
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Today’s software industry is moving fast to supply inno-
vative technologies, new standards, and early customer
case studies targeted at fulfilling the vision of Web ser-

vices. But as these products, standards, and customers emerge,
it is now time to move beyond using the simple term Web ser-
vices – it really misrepresents what is starting to take shape in
today’s enterprise, the emergence of the enterprise
service–based architecture.

A Changing Landscape
Without a doubt, Web services are real in today’s enterprise,

primarily through the emergence and subsequent adoption of
three important, agreed-upon technologies: SOAP, XML, and
WSDL, considered the foundation for enabling Web services.
However, if we look deeper inside the world of IT, we find other
well-established and emerging technologies like Java, Enter-
prise JavaBeans, JMS, .NET, and CORBA. These technologies
further establish the bedrock for a much more important phe-
nomenon that is emerging – an enterprise service–based archi-
tecture that is built upon the foundation technologies of Web

services. Java, Enterprise JavaBeans, CORBA, and JMS, in com-
bination with SOAP, XML, and WSDL, are enabling this new
enterprise service–based architecture. It’s now time for the
industry to stop focusing on describing and defining Web serv-
ices and move toward describing and defining a service-based
architecture for developing and deploying information systems.
In addition, the vendor community should now focus on
describing how their particular solutions fit into this new archi-
tecture and the benefits they deliver to today’s enterprise infor-
mation systems. 

Filling in the Gaps
As enterprises begin developing an enterprise service–based

architecture, much of their existing legacy code will need to be
accessed as services to leverage the underpinnings of this new
architecture. Existing code may have been built using Java or
Enterprise JavaBeans, or invoked using message-based systems.
The challenge is in enabling the chunks of software in a service-
based architecture when you have to deal with different proto-
cols or are concerned about the performance implications of

Act now to expand your business capabilitiesWRITTEN BY
BOB ZUREK
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interfacing, for example, your Enterprise JavaBeans through
SOAP versus through a native call to the bean.

The good news is that development environments like Visu-
al Studio and BEA WebLogic Workshop allow the rapid con-
struction of Web services for new and existing code. In fact,
many vendors are doing quite a bit to expose critical function-
al components of their solutions as Web services. All you have
to do is go to Google and type in the name of your software ven-
dor and the term “Web services,” and you will likely get a good
list of links taking you to information on their Web services
capabilities. In addition, innovators from many areas of the
industry have come together to build an infrastructure for
invoking services under a promising project that is part of the
Apache Software Foundation, WSIF (Web Services Invocation
Framework). In a nutshell, WSIF is a Java-based API that allows
your client code to invoke WSDL-based service through a layer
of abstraction rather than natively through SOAP. The abstrac-
tions are the pieces of WSDL that include the port types, oper-
ations, and message conversations that don’t refer to the actu-
al protocols being used. According to the Apache WSIF site,
“the abstract invocations work because they are backed up by
protocol-specific pieces of code called providers. A provider is
what conducts the actual message exchanges according to the
specifics of a particular protocol – for example, the SOAP
provider that is packaged with WSIF uses a specific SOAP
engine like Axis to do the real work. The decoupling of the
abstract invocation from the real provider that does the work
results in a flexible programming model that allows dynamic
invocation, late binding, and clients being unaware of large-
scale changes to services – such as service migration, change of
protocols, etc.

“WSIF also allows new providers to be registered dynamical-
ly, so you could enhance your client’s capability without ever
having to recompile its code or redeploy it.” Furthermore,
according to the WSIF site, “using WSIF, WSDL can become the
centerpiece of an integration framework for accessing software
running on diverse platforms and using widely varying proto-
cols. The only precondition is that you need to describe your
software using WSDL, and include in its description a binding
that your client’s WSIF framework has a provider for. WSIF
defines and comes packaged with providers for local Java, EJB,
JMS, and JCA protocols. That means you can define an EJB or a
JMS-accessible service directly as a WSDL binding and access it
transparently using WSIF, using the same API you would for a
SOAP service or even a local Java class.” 

Combine the functionality of WSIF with the fact that many
solutions are available for wrapping existing code and exposing
it as Web services, and we begin to see that we have a world in
which we’re able to interact with the services in an abstracted
model that is protocol independent. WSIF efforts must now
expand on the number of providers. Currently providers exist
for JCA, EJB, and JMS. It is hoped that the list of providers will
expand over time and that we will see WSIF supported in other
enterprise software solutions. 

A New Server Emerges to Support 
Service-Based Architectures

Popularized by the emergence of technologies like Java and
.NET – along with the emergence of the enterprise application
server from companies like IBM, Microsoft, BEA, Novell, and
Oracle – over the years, many enterprises have shifted the focus
of their development efforts from a client-server architecture to
an application server–centric architecture. Today, however, we
are starting to see the emergence of a new class of server plat-
forms that will help the enterprise move from a server-centric

architecture to a service-based architecture; what I call the
enterprise service platform. Already, companies like IBM and
BEA are rapidly expanding the capabilities of their application
servers and surrounding tools in order to support the creation
of an enterprise service platform. The beauty of this expansion
is that enterprises with existing application servers will be able
to leverage their existing solutions, skills, and knowledge, and
begin to take advantage of the new capabilities of these enter-
prise service platforms to move them quickly toward service-
based architectures.  

Expanding Support for the 
Service-Based Architecture

Further evidence of the emergence of this new enterprise
service platform and service-based architecture is the wide
spectrum of independent software vendors, ranging from start-
ups to specialists, that are filling the gap in functionality by
developing supporting infrastructure to the emerging service
platform. Two particularly busy areas for opportunistic entre-
preneurs are service-based management and service-based
business process management systems. 

One area of focus inside today’s enterprise is that of stream-
lining various business processes with the objective of reducing
latency in the business in order to respond more rapidly to
increasing customer and partner demands and to become more
operationally efficient. All this comes with a drive toward
achieving further cost reductions and profitability in the busi-
ness. Combine this with the emergence of industry regulations
like HIPPA and Basel, and the topic of optimized business
processes is bubbling up to the boardroom in today’s enterpris-
es. 

This renewed interest in business process optimization will
go far in pushing an enterprise toward a serviced-based archi-
tecture. In fact, industry analyst firm ZapThink is already calling
this “Service-Oriented Process” and claims it will be an $8.3 bil-
lion market by 2008 and will drive 70% of Web services imple-
mentations. Although this is a bold claim, service-based archi-
tectures will certainly require that a business process manager
be available to the enterprise to effectively orchestrate the serv-
ices in the context of the overall business process. Service-based
architectures will go a long way in simplifying how services are
orchestrated; in fact, many believe that we will soon see a time
when business-level analysts, not IT professionals, will build,
streamline, and manage the business processes within an enter-
prise using these service-oriented process tools.

Further enforcing the direction toward a service-based
architecture driven by business processes are enterprise soft-
ware vendors like SAP, Siebel, and PeopleSoft. Already these
vendors are pushing service-based business processes as a way
of integrating their systems with other custom or packaged
applications. Siebel Systems has invested substantial dollars in
a project they call Universal Application Network (UAN). The
objective of UAN is to provide a core set of prebuilt business
processes supported by the Business Process Execution Lan-
guage (BPEL) standard to make it easier to integrate systems
through the use of exposed services. The intention of UAN is to
enable any business process orchestration vendor that supports
BPEL to interoperate and support the UAN business processes.
To enable UAN in an enterprise, the enterprise must be in the
mode of moving toward an enterprise service–based architec-
ture. The same goes for SAP and PeopleSoft. Again, as the enter-
prise application vendors ramp up on service-based architec-
ture, it will be easier for enterprises to adopt components of the
enterprise applications as services in the context of their overall
business processes. 
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Once an enterprise embarks on a mission to move toward a
service-based architecture, they will need to adopt a service-
based management framework. Again, this is a hot spot in the
area of emerging service-based solutions. The purpose of the
management framework is to help the enterprise observe, organ-
ize, report, and act on the services deployed inside the enterprise,
regardless of where they originated, how they are invoked, or
what other services they depend on. Emerging companies like
Adjoin, Actional, and Confluent, and even larger established
enterprise players like HP and IBM, are all building out service-
based management tools and technologies to help enterprises
get control of the runtime characteristics of their services. These
solutions vary in their capabilities and ability to reside inside the
enterprise service–based architecture, but will certainly be part of
the overall software stack needed to ensure the success of a serv-
iced-based runtime environment. 

Open Source: A Maturing Player in 
Enabling a Service-Based Architecture

In today’s highly competitive market, there are hundreds, if
not thousands, of available commercial and proprietary soft-
ware vendors and system integrators that will support an enter-
prise initiative to move towards a service-based architecture. In
addition to these commercial offerings, there is a huge wave of
open source initiatives, some highly visible like Linux and JBoss,
and some just getting started. The community and collaborative
efforts amongst the open source efforts are powerful and mov-
ing fast and furiously to support alternative solutions to propri-
etary commercial service-based offerings. This certainly has the
commercial software industry watching very closely. However,
even commercial software vendors are getting into the game.
Take IBM, for example, who is carefully straddling the fence
between open source and commercial efforts around enabling
the creation of a service-based architecture. IBM played a key
role in the efforts around WSIF, as mentioned earlier in this arti-
cle. With the rapid emergence of open source, enterprises would
do well to start preparing themselves to potentially take advan-
tage of this rich source of new and emerging technologies as
they embark on a service-based architecture. 

One way to approach this open source topic is to establish a
team of skilled professionals whose purpose in the enterprise is
to investigate and experiment with open source solutions in
order to gauge whether or not the open source solution could be
an alternative to a commercial offering in support of a service-
based solution. However, before ever deploying an open source
solution, an enterprise should also have a person or team of
people developing policy and procedures, in conjunction with
the company’s legal department, for how open source is used,
supported, and deployed within the enterprise. In fact, because
it is so easy to download open source products along with frag-
ments of open source code, it wouldn’t be unusual for an enter-
prise to have already been injected with open source without
the company knowing it. 

Having good policy, processes, and practices will go a long way
to control the use of open source without getting heavy handed with
your developers. The licensing and use of open source is all over the
board. Without this level of expertise, enterprises may put them-
selves at risk by not having appropriate policies.  

Begin Your Initiative Now, 
Your Competitors Are

With major enterprise software vendors and open source
efforts all pointing toward support of the emergence of enter-
prise service–based architecture, companies must start their
efforts now or face increased competition from enterprises that
jumped on the early adopter bandwagon and experienced suc-
cess. I frequently like to use Kinko’s as an example of a compa-
ny that saw the opportunity to leverage a service-based
approach to expand their business model. 

Kinko’s recently announced that they will be exposing a print-
ing service as a Web service to Microsoft Word users. With the
Kinko’s service enabled, it is envisioned that Word users, choosing
the print command, will see the standard print dialog but, in addi-
tion to seeing all the printers, they’ll also see a “Print at Kinko’s”
option. Selecting the service will allow users to pick the Kinko’s
closest to their physical location in order to have the job printed at
the chosen Kinko’s location. I’m sure that a message will travel
back to the user indicating that the print job is complete and ready
to be picked up. Who knows, maybe even a map from MapQuest
will be displayed showing the exact location of the Kinko’s. Imag-
ine how, by taking this approach, Kinko’s would be able to expand
their business model by making it very convenient for their cus-
tomers to take advantage of this future service.

Expanding the concept further, imagine Kinko’s interacting
with a Federal Express service where the user would simply send a
list of mail addresses to the Kinko’s service, requesting that the
final print jobs be sent to Federal Express for delivery to the spe-
cific addresses. This is quite visionary on behalf of Kinko’s. With
success and good user adoption, this service might serve as a
“poster child” to demonstrate how, by taking a service-based
approach to their business, Kinko’s is able to better serve their cus-
tomers and further expand their business visibility.

• • • 
Today we are in the early cycle of this new service-based

architecture. In the future, we will see the benefits to busi-
nesses who, like Kinko’s, saw the opportunity to move to a
service-based offering and expanded the capabilities of their
business. 
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changes, I get a nice little summary and decide whether I want
to check it out.

RSS has never actually been blessed as a standard, and its
development has been fraught with nasty personalities and
politics. There are competing versions, and the next-genera-
tion version probably won’t be called RSS. But it’s changing the
world, and it’s based on XML, and it’s coming from a direction
that nobody’s looking in. Stand by. 
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Introducing Microsoft InfoPath 2003
Part 2

Extending InfoPath solutions with BizTalk Server 2004WRITTEN BY
THOM ROBBINS

In Part 1 of this article (XML-J, Vol. 4, issue 6) we looked at
creating a solution that used a new product in the
Microsoft Office System 2003 called InfoPath. In this

installment, I’ll show you how to extend the solution created
in Part 1 using BizTalk Server 2004.

In Part 1, we created a form that collected new patient
information for a health care customer. Once we completed
the initial InfoPath solution, the CIO was very impressed with
the fact that InfoPath leveraged existing back-end Web servic-
es and allowed the company to continue developing using the
service-oriented architecture (SOA) that they had invested
very heavily in. The CIO’s next challenge for my project team
was to build an InfoPath solution that extended the patient
form and included workflow components. What he wanted
was an easy integration into their back-end mainframe sys-
tem. I can remember his exact words, “Integrate and they will
come!” Now we’ll do exactly that. I will show you how we
extended the solution using BizTalk Server 2004 and how the
enhancements in this version make it possible. 

What Is BizTalk Server 2004?
BizTalk Server 2004 is the third release of this server prod-

uct. When we started this project BizTalk Server 2004 was pub-
licly available in Beta 1 (www.microsoft.com/biztalk/beta).
This new version is designed to solve three basic common
integration scenarios – Enterprise Application Integration
(EAI), Business Process Automation (BPA), and Information
Worker Integration. The redesigned architecture is built on
two main services that enable these: orchestrations that pro-
vide the execution framework for business processes, and
BizTalk Messaging that enables transformation and routing
between business processes. 

Orchestrations allow the design, execution, and manage-
ment of a business process. Workflows are created and saved
into executable XML files called an XLANG orchestration.

XLANG is a proprietary execution environment of BizTalk
Server, but the new version enables the exporting of orches-
trations to the Business Process Execution Language for Web
Services 1.1 (BPEL4WS) specification.  BPEL4WS defines a lan-
guage for the formal specification of business process and
business interaction models. XLANG has been a core compo-
nent of BizTalk since the first product release but has been
substantially enhanced within the new version. XLANG is now
an extension of the managed runtime environment of the
.NET Framework and this inclusion provides enhanced sup-
port for communication, transactions, long-running process-
es, and state management. These new managed orchestra-
tions appear as a palette in Visual Studio .NET 2003 that allows
developers to visually create, edit, and modify workflow
processes directly within the development environment. For
example, the managed environment enhancements and the

new BizTalk Architecture allowed us to develop our initial
NewPatientOrchestration without any custom coding. An
additional extension to XLANG is a tracking engine. The Busi-
ness Activity Monitor (BAM) allows business decision makers
to monitor business processes and track potential process
bottlenecks. Using the dashboard interface of Windows Share-
point Services the business user is able to monitor, interact
with, and even change existing BizTalk processes. The main
feature of BAM is the provision of a platform for continual
process improvement that is easily configured and managed. 

Within BizTalk Server 2004 both messaging and orchestra-

H
O

M
E

E
n

t
e
r
p
r
is

e
 S

o
l
u

t
io

n
s

E
n

t
e
r
p
r
is

e
 S

o
l
u

t
io

n
s

C
o
n

t
e
n

t
 M

a
n

a
g
e
m

e
n

t
D

a
t
a
 M

a
n

a
g
e
m

e
n

t
X
M

L
 L

a
b
s

“Orchestrations allow the design, 
execution, and management 

of a business process”
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tion have been combined into a single subsystem. This com-
bination enables a shared common data store for process,
state management, and messaging. During the execution of a
process the messaging components handle the transport and
mapping while the orchestration executes the defined
processes. 

The BizTalk Implementation
The CIO tasked the project team with two goals for the

NewPatientOrchestration. The first was to publish a Web serv-
ice that accepted the incoming completed and validated
InfoPath forms. The second was to implement a basic trans-
formation that could easily match an existing mainframe
upload XML Schema (see ‘Defining the Architecture’).

The direct integration of BizTalk into the Visual Studio
.NET 2003 IDE adds a new set of project types. For the NewPa-
tientOrchestration and Web service we started with an empty
BizTalk project. This project type created a blank project with
references to the managed assemblies needed to create an
orchestration. The inclusion of BizTalk into the managed envi-
ronment means that all default references exist as a managed
assembly. These default references include:
• Microsoft.BizTalk.DefaultPipelines 
• Microsoft.BizTalk.GlobalPropertySchemas 
• System 
• System.Xml 

One of these references is to a new feature called pipelines.
These define a .NET or COM component that defines and links
to the various processing stages of either sending or receiving
a message. Each portion of these components specifies a mes-
saging stage. For example, these stages include
encoding/decoding, assembly/disassembly, and encryp-
tion/decryption. The pipeline designer allows the developer to
modify, change, or augment the specific order of these stages. 

The Microsoft.BizTalk.DefaultPipelines namespace defines
the default pipelines: XMLReceive, PassThruReceive, XML-
Transmit, and PassThruTransmit. This default reference
processes documents using the PassThruReceive and

Figure 1 • XSDs for orchestration

Figure 2 • Inbound XML document

Figure 3 • Transformation

Pipelines
A pipeline is a new feature of BizTalk Server 2004
and defines a .NET or COM component that imple-
ments a set of predefined interfaces that interact
with the BizTalk engine. The default order of the
pipeline process for each of the components
defines the default set of interfaces and processing
order.

Default component order in the XMLReceive
pipeline:
• Decrypter 
• Decoder 
• Disassembler 
• Validator 
• Party Resolution 

Default component order in the XMLTransmit
pipeline: 
• Assembler 
• Encoder 
• Encrypter 
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PassThruTransmit function (see sidebar ‘Pipelines’).

Defining Messages
Pipelines are used to process messages that are defined as

an XML Schema (XSD). These schema definitions define and
maintain the specific message formats and structures used
during the orchestration. We created two XSDs that matched
the specific schema items and formats that were needed for
our orchestration. These were generated using the new XSD
schema item within the Visual Studio 2003 IDE (see Figure 1).
The first schema (see Figure 2) represented the InfoPath-sub-
mitted inbound XML document. The second schema repre-
sented the transformation and matched the existing XML
message format used for the mainframe system (see Figure 3). 

Once we completed both the inbound and transformed
schemas it was important to check the specific XSD formats.
In many ways, reviewing and comparing a specific message
instance is a lot easier than reviewing the schema tree and
data types. Creating an XSD can be a very complex process
that includes describing all the possible formats and varia-
tions within a specific document type. Within the Solutions
Explorer, right-clicking the schema and selecting “generate
instance” creates a reference document for schema defini-
tions. It is important to remember that this is not a foolproof
check, but it really helped to quickly review and validate the
XML document. 

Orchestration Design
Messages are the basic unit of communication within an

orchestration. Messages consist of one or more parts with con-
text data that describes their properties and content. BizTalk
orchestration uses messages to provide the context for inter-
change between business process participants. Typically,
orchestration is broader in scope than a traditional workflow.
Each participant is autonomous, and the responsibility of
routing a work item is determined by each cooperating partic-
ipant. BizTalk Orchestration extends the definition of the tra-
ditional interaction diagram to include definition and control
for decisions, concurrent actions, transactions, and support-
ing actions. The result of a completed orchestration is an
XLANG executable file that represents the description of the
business processes. 

Within the Visual Studio 2003 IDE, new orchestrations are
added in the same way as all other BizTalk items – through the
Solutions Explorer and the New Item menu. This adds a file
with an ODX extension that contains the XLANG structures.

Within the IDE the orchestration page provides a visual inter-
face that presents the underlying XLANG structure. This inter-
face is broken into three sections that define an orchestration.
First is the actual design surface or palette. This area is the
visual surface where toolbox items are dropped and config-
ured to define the process flow. Using this surface I dropped
the send and receive ports that define the inbound and out-

bound message handler. The second area of the orchestration
designer is the Orchestration Types window, which defines the
specific port types, correlation types, and role links available
within the orchestration. Using this window I was able to
define the specific inbound and outbound operations defined
for the orchestration. Finally, there is the Orchestration Vari-
able window, which shows the orchestration properties,
parameters, ports, messages, variables, correlation sets, and
role links available for this orchestration. Using this window I
was able to correlate the specific message to either the
inbound or outbound port (see Figure 4). 

Mapping schema definitions 
Within the orchestration designer, the transform shape

enables the flow of data from one message to another. This can
be done through a direct assignment or a mapping process.
The NewPatientOrchestration required a specific map
because of required transformation and data translation to the
outbound message type. The transform shape provides access
to the BizTalk Mapper, which allows the assignment of specif-
ic source and destination attributes and provides both trans-
formation and translation of specific schema elements and
attributes. 

Maps are initialized and defined by placing the transform
shape onto the design palette (see Figure 5) and then defining
the schema for the source and destination documents. This
configuration is then loaded into the BizTalk Mapper, where
the actual element and attribute flow from one message to
another is defined. Within a map, functoids are used to manip-
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Extending InfoPath Solutions
to include BizTalk orchestrations
using BizTalk Server 2004 is even
easier. BizTalk now offers many
additional features including
direct Web service publishing
and easy integration for the
extension of Web services. Within
the reference architecture BizTalk
becomes a set of Web services
that provide workflow and
orchestration services. 

Mainframe

SQL Repository

Web Service

BizTalk
Server 2004Web Service

Web Service

UDDI

InfoPath

ASP.NET

Mobile Users

Defining the Architecture

“…reviewing and comparing a 
specific message instance is a lot 
easier than reviewing the schema

tree and data types”
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ulate the data flow. Functoids are an important part of any
map. They provide the ability to map elements and attribute
data into different elements and attributes across different
structures. Within BizTalk Server 2004 they have become part
of the Visual Studio toolbox palette and appear as part of the
map. When working on a map you can drag them directly onto
the design palette. For example, within the NewPatient
Orchestration we dragged the string concatenation onto the
map and dragged the source and destination elements
between the two (see Figure 6). Within a map, input links cor-
respond to input parameters and lead to the functoid from the
left; an output link corresponds to the output parameters and
leaves the functoid from the right. 

Deploying the Solution
Once the map and orchestration are completed, the solu-

tion is ready for deployment. All projects within BizTalk Server
2004 are deployed into a managed assembly as a DLL. This is
done by building the solution and then deploying it using the
E-Business Web Services Wizard. This wizard provides the
option of deploying either an orchestration or an enterprise
schema as a Web service. When deploying an orchestration,
the wizard starts with the compiled DLL and generates the
necessary namespace, Web service name, communication
patterns, and request/response objects to build and deploy an
ASP.NET Web service project. The wizard identifies the defined
ports, location, and schema within the compiled assembly to
generate the necessary WSDL file that provides the Web serv-
ice definition. 

Any orchestration that uses only a single Web port is pub-
lished as a single ASMX file that defaults to the orchestration
name. The orchestration that we created used more than one
Web port, and the default naming context is the name of the
orchestration with an underscore followed by the Web port
name. For example, once the NewPatientOrchestration was
deployed, the Web port names NewPatientOrchestration_Out-
bound.asmx and NewPatientOrchestration_Inbound.asmx
were assigned. It is important to keep these in mind within
InfoPath as these are the service names that that InfoPath will
bind to. Once bound to the specific Web service InfoPath has
the ability to directly submit and receive data from these
defined BizTalk Services. 

Summary
In this article we developed a fully functional BizTalk

process that was deployed as a Web service. We have covered
many of the features of BizTalk Orchestration and deployment
within the managed environment of the .NET Framework. The
real benefit of this architecture was the creation of a Web serv-
ice that offered workflow and integration capabilities that
were easily accessible within the InfoPath environment.
Throughout these two articles we have only covered the basics
of InfoPath and BizTalk Server. There are still many more fea-
tures that my health care customer found compelling. I chal-
lenge you to take the time to explore these and see the power
of InfoPath to help reduce the mountains of paper that we
have and BizTalk Server 2004 as a way of providing workflow
and structure around existing business process. 
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Figure 4 • Orchestration Variable window

Figure 5 • Placing a transform shape on the design palette

Figure 6 • Function dragged onto design paletteTROBBINS@MICROSOFT.COM
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XMLSPY

Aggregation with XMLSPY
The advantages of XML...without all the angle brackets
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Aggregation in XML is not trivial.
Altova’s XMLSPY offers a number

of features facilitating this
process. This article presents an exam-
ple, including best practices and practi-
cal programming techniques – especial-
ly useful for those who don’t like typing
a lot of angle brackets.

Aggregation of XML (or HTML) docu-
ments means to collect the content of
several XML files in one XML (or HTML)
document (see Figure 1).

A portal product, for example, would
aggregate the content of several data
sources into one HTML page and pres-
ent their contents in boxes in the user’s
browser. Most portals do this with pro-
grams written in Java, Perl, or some
other programming language; however,
XSLT includes the function docu-
ment(), which is suitable for this pur-
pose.

XMLSPY is a high-level XML editing
tool, offering many visual capabilities for
creating, changing, formatting, and pre-
senting XML documents. The following
example shows how XMLSPY’s features
can be used for aggregation.

XMLSPY Features
XMLSPY uses the following file name

extensions:
• .xml: XML data
• .xsd: XML Schema Definition
• .xsl: Extensible Stylesheet Language
• .xslt: XSL Transformations
• .sps: Stylesheet Designer’s internal for-

mat

An .xml document contains the data.
XMLSPY can check (with the function
key F7) if it is well formed, i.e., if it satis-
fies XML’s syntax. With its data structure
defined in an XSD document, XMLSPY

can check (with F8) if it is valid (if it uses
only the structures defined in the
schema). The reference to XSD can be
written into the XML document.

XMLSPY can automatically generate
XSD for an existing XML document;
however, it must be reviewed because it
might contain undesired constraints.

An XSL document usually contains
formatting information for XML data. It
can be visually developed with
Stylesheet Designer for an existing XSD
document, and formatting can be
assigned to every structure element con-
tained there. The result can be viewed in
HTML preview if a working XML file
(with data) has been assigned. Stylesheet
Designer stores the result in its internal
.sps format (a special XML language) for
further processing by XMLSPY’s
Stylesheet Designer for the “authentic
view.” Stylesheet Designer can also gen-
erate an XSL (or XSLT) document, which
can be used by any XML processor (e.g.,
XMLSPY or an XML-enabled browser
such as Netscape 6 or Internet Explorer
6.0). For this the XML document needs
to contain a reference to the XSL docu-
ment or vice versa (see Figure 2).

XMLSPY can process (with F10, with
F11 even debug) the XSL document
either way. Similarly, a link to SPS can be
put into XML (used only by XMLSPY for
the “authentic view”).

Stylesheet Designer also allows you
to take an HTML document, but not an
XSD, for the design’s base. It can also be
saved as .sps and .xsl.

XMLSPY can present XML data in the
following views:
• Text view (raw XML, editable)
• Browser view (uneditable), with or

without a stylesheet reference
• Enhanced grid view (the best choice

for initial data entry)

• Authentic view (editable, the best
choice for additional data entry)

For the authentic view it is neces-
sary to have defined an SPS document
with Stylesheet Designer. XMLSPY will
then present the XML data in the
defined format, offering very conven-
ient editing and extending. However,
only data elements that exist in the
original XML file can be changed or
extended. So the steps to working with
XMLSPY are:
1. Create sample XML data in XMLSPY’s

enhanced grid (or text) view.
2. Generate (and review) XSD reflecting

the document’s structure.
3. Visually create a design (on the basis

of XSD) with Stylesheet Designer as
SPS.

4. Generate XSL from SPS with
Stylesheet Designer.

5. Connect XML with XSD (for valida-
tion) and SPS (for the authentic view)
in XMLSPY.

6. Edit visually (and create more) XML
data in the authentic view.

7. Generate HTML for presentation in
any browser, or connect XML with XSL
for XML-enabled browsers.

Alternative designs (e.g., through
modifying the SPS file) would present
the same data in a different style.

Aggregation
The steps presented here solve most

of the simple problems in working with
XML files. The problem of aggregation,
however, is more complex. Here an XSLT
document containing a program that
completes the aggregation by calling the
standard XSLT function document()
must be developed. An XSLT program
consists of a set of rules that can be

WRITTEN BY ANDREW SOLYMOSI
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applied to parts of the input XML docu-
ment. The rules define what (text) data
should appear in the output document.

There is no principal difference
between XSL and XSLT: both document
types are processed against an XML doc-
ument. However, it’s a good convention
to put formatting information into XSL
(as a stylesheet) and transforming infor-
mation into XSLT documents. XSLT
should output XML data, and XSL can
output XML or HTML. 

The XSLT document aggregate.xslt
performs the actual aggregation (see
Listing 1). aggregate.xslt contains two
rules: the first one, xsl:template match,
matches the whole input XML document
("/"), generates a <result> tag (with an
XSD reference), and then looks for <fam-
ilies> tags in the XML document
(xsl:apply-templates select). The second
rule matches all the <location> tags in
the input XML document and copies the
document with the URL given in the
tag’s data.

An example with families shows how
this aggregation works – the idea is to
have several XML documents describing
families (with country, last name, father,
mother, and children):

<!-- orlando.xml -->

<family>

<country>USA</country>

<lastname>Solymosi</lastname>

<father>Andrew</father>

<mother>Ingrid</mother>

<children>

<child>Esther</child>

<child>Judith</child>

<child>Thomas</child>

<child>Philip</child>

</children>

</family>

and one index file listing all the family
documents (named by the residences of
the author’s family members, suggesting
that those XML files can be scattered all
around the world, just like today’s fami-
lies):

<!-- index.xml -->

<families>

<location>orlando.xml</location>

<location>erlangen.xml</location>

<location>polling.xml</location>

<location>budapest.xml</location>

</families>

The goal of the aggregation is to pres-
ent all the families on one page.

Table 1 shows the result of aggregat-
ing the files and presenting their content
in a table with a stylesheet. There are two

main steps in this process: aggregation
and presentation. They are described in
the two files aggregation.xslt and
style.xsl. In aggregation.xslt we program
the aggregation (i.e., pulling the content
of the documents together); in style.xsl
we store formatting information.

All these files can be downloaded
from www.solymosi.com/Andreas/Fam-
ily/Aggregation.html.

Example: Aggregation with XMLSPY
Create documents to aggregate

In this section we’re going to create
XML documents with data to aggregate.
Our goal is to use XMLSPY’s features and
work as little as possible on the XML
level (and to avoid typing <angle brack-
ets>!).
1. Create the sample data file

orlando.xml (it does not have to list all
four children, just the first two).

2. Generate schema file family.xsd (XML-
SPY’s Menu: DTD/Schema, Generate
DTD/Schema, W3C Schema, OK, fam-
ily.xsd), edit it, and delete constraints
for the children’s names – otherwise
no more children can be added.

3. Open family.xsd with the Stylesheet
Designer.

4. Design and save family.sps (test it with
data in orlando.xml).

5. Generate and save stylesheet family.
xsl.

6. Open the data file orlando.xml with
XMLSPY.

7. Connect it with the stylesheet family.
xsl (for the browser view) and with
famlily.sps (for the authentic view).

8. Add the rest of the children in the
authentic view, correct misspelled
names, etc.

9. orlando.xml can now also be viewed in
any XML-enabled browser because it
contains a stylesheet reference (see
Figure 3).

The document family.xsl is not nec-
essary if the data documents are not
going to be presented in a browser. fam-

ily.sps is necessary only if they are going
to be visually edited in XMLSPY (a very
convenient feature). family.xsd is neces-
sary every time an XML processor is
going to validate a data document (like
XMLSPY does when opening it).

Create aggregation file
In a similar way we can now create

our aggregation file containing the infor-
mation about which documents will be
aggregated. It is a kind of “table of con-
tents” and is going to be the starting
point of the aggregation. This is why it’s
called index.xml:
10. Create the sample index file index.xml

(as before, but with two location tags).
11. Create the metadata documents (index.

xsd, index.sps, perhaps index.xsl) as
before.

12.Add the rest of the data (list of docu-
ments to be aggregated) in the
authentic view.

Note: In step 10 we created the index
file with two location tags; not with four
(or more) because in the authentic view
(step 12) it’s easier to edit; not with one
so that the schema file index.xsd con-

XMLSPY

XML data XML or
HTML

XML data

XML data

Figure 1 • Aggregation of XML documents

Table 1 • All families presented on one page

XSL

XML

generate

reference

SPS

XSD

Figure 2 • Reference to XSL document

Country Last name Father Mother Children
USA Solymosi Andrew Ingrid Esther

Judith
Thomas
Philip

Germany Pröll Johannes Ursula Ingrid
Liselotte
Dieter

Germany Solymosi Peter Rosmarie Johannes
Mathias

Hungary Solymosi Sándor Vera Andrew
Peter
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XMLSPY

tains the repetition. If the complete
index file is created in step 10, steps
11–12 can be omitted.

Program aggregation
Now aggregation can be pro-

grammed and executed:
13. Write aggregate.xslt (as in listing 1,

which can be found at www.sys-
con.com/xml/sourcec.cfm) – this is
the only step XMLSPY doesn’t offer
great support for.

14. Set in XMLSPY’s menu: Tools,
Options, XSL, Default file extension
for output file: .xml.

15. Connect in XMLSPY index.xml with
aggregate.xslt (menu XSL, Assign
XSL, OK, Browse, aggregate.xslt).

16. Run aggregation with F10 or with
menu XSL/Transformation. 

17. Save output.xml.

The aggregation process (step 16) can
also be debugged with Alt-F11 and F11.
The aggregation can be started either
with index.xml (as described) or with
aggregate.xslt. In this case a working

XML file must be assigned (menu XSL,
assign sample XML). The assignment

<?xmlspysamplexml index.xml?>

can be written into the document aggre-
gate.xslt (after the ?xml instruction) –
this is a processing instruction evaluated
by XMLSPY. Alternatively, the document
index.xml can contain the reference

<?xml-stylesheet type="text/xsl"

href="aggregate.xslt"?>

in order to eliminate step 15 (see Figure 4).

Design presentation
Now we need a stylesheet for the

aggregated document. The hardest part
is learning how to handle Stylesheet
Designer with more complex schema
documents (step 20) – but there’s a good
tutorial.
18. Generate the schema document out-

put.xsd.
19. Open output.xsd with Stylesheet

Designer.
20. Design and create style.sps (test it

with output.xml).
21. Generate the stylesheet document

style.xsl.
22. Assign style.xsl to output.xml with

XMLSPY’s menu XSL, Assign XSL,
style.xsl.

23. Now output.xml can be seen in
browser view.

24. Save output.xml and open it in any
XML-enabled browser.

25. XMLSPY’s menu Tools, Options, XSL,
Default file extension for output file:
.html.

26. Process output.xml with F10, save
output.html, open it in any browser.

27. Assign style.sps to output.xml with
XMLSPY’s menu Authentic, Assign
configuration file, style.sps.

28. Now output.xml (not the original
family files!) can be edited in authen-
tic view (see Figure 5).

Step 22 (assigning style.xsl) can be
eliminated if the assignment is generat-
ed by aggregate.xslt; it should then con-
tain the following instruction:

<xsl:processing-instruction  

name="xml-stylesheet">

type="text/xsl" href="style.xsl"

</xsl:processing-instruction>

before the line

<result>

Additional Considerations
XMLSPY’s XSLT processor (like that of

any browser) doesn’t allow XSLT pipelin-
ing, i.e., it is not able to process more
than one XSL or XSLT document at one
time. This is why we had to save out-
put.xml (after aggregation) and com-
plete formatting in a second step (either
in the browser or in producing
output.html). Some other XSLT proces-
sors (like Cocoon or AxKit) follow W3C
recommendations and process XSLT
documents step by step. So index.xml
may contain references to more than
one XSL/XSLT (and also SPS and XSD)
document.

<!-- index.xml -->

<?xml version="1.0"?>

<?xml-stylesheet type="text/xsl"  

href="aggregate.xslt"?>

<?xml-stylesheet type="text/xsl" 

href="style.xsl"?>

<?xmlspysps index.sps?>

<families xmlns:xsi="http://www.w3.

org/2001/XMLSchema-instance" 

xsi:noNamespaceSchemaLocation="

index.xsd">

XMLSPY and popular XML-enabled
browsers (like Netscape 6 or Internet
Explorer 6.0) would perform only the first
step (aggregate.xslt) and present the result
without formatting by the stylesheet. This
is because they are not designed for actual
XSLT processing, just for formatting with a
stylesheet. Many XSLT programmers
might tend to solve the problem by com-
bining aggregate.xslt and style.xsl into one
stylesheet document. However, I believe
it’s better to separate transforming XML
information (which is structural) from for-
matting HTML information (which is pre-
sentational).

Maybe the greatest advantage of
using XMLSPY for those who don’t like
angle brackets (i.e., low-level XML edit-
ing) is its authentic view for visual edit-
ing of XML data. Altova also offers a
plug-in for popular browsers, allowing
XML editing in Web clients (without
XMLSPY installed).

Conclusion
Though XMLSPY isn’t intended to be

an XML programming tool, its features
can be very useful in preparing and test-
ing XSL and XSLT documents. Aggrega-
tion of XML files is an interesting exam-
ple where a number of techniques and
best practices can be introduced. 
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family.xsd family.xsl
Metadata
Files

for validatingg for viewingg for editing

Data
Files

family.sps

orlando.xml erlangen.xml polling.xml budapest.xml

Figure 3 • Stylesheet reference

index.xml
aggregate.xslt

output.xml

orlando.xmldo.xml

erlangen.xmlg

polling.xmlg

budapest.xml

Figure 4 • index.xml

output.xml
style.xsloutput.xsd

output.html

Figure 5 • Authentic view
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XForms

Hands-on XForms
Simplifying the creation and management of XML information
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AUTHOR BIO

Organizations have evolved a
variety of systems to deal with
the increasing levels of infor-

mation they must regularly process to
remain competitive. Business Process
Management (BPM) systems presently
take a wide variety of shapes, often
including large amounts of ad hoc
scripting and one-off implementations
of business rules. Such systems tend to
be developed incrementally, and pose a
significant obstacle to continued devel-
opment and maintenance.

A World Wide Web Consortium
(W3C) specification called XForms aims
to change this situation. This article
compares XForms to ad hoc solutions to
produce a real-life application: the cre-
ation of XML purchase orders.

Note: The material in this article is
adapted with permission from a chapter
of the book XForms Essentials, to be
published by O’Reilly & Associates in
August 2003.

The Problem
Of the several efforts that are under

way to define XML vocabularies for busi-
ness, the most promising seems to be
UBL, the Universal Business Language.
At the expense of being slightly verbose,
the vocabularies defined by UBL do a
remarkable job of capturing all of the
minor variations that occur in real-world
business documents across diverse
organizations. For the sample applica-
tion in my book, I chose a purchase order,
since that kind of document is well-
understood and demonstrates several
features, such as repeating line items,
that are customarily difficult to imple-
ment. This latest version of this solution
is available online at http://dubinko.
info/writing/xforms/ubl.

A template UBL purchase order doc-
ument is shown in Listing 1 (listings can
be found at www.sys-con.com/xml/
sourcec.cfm).

The Solution
Any number of technologies could

be called upon to implement an appli-
cation that produces purchase orders
based on templates like the one in List-
ing 1. Prior to XForms, a typical solution
would employ HTML forms and
JavaScript. Microsoft InfoPath, currently
in beta as part of Office System 2003,
offers a better user experience than
HTML forms, but still relies heavily on
scripting through an event-driven
model. As the remainder of this article
will show, a declarative approach as
used in XForms can eliminate a substan-
tial amount of complexity from the over-
all solution.

Since XForms is designed to be used
in concert with a “host language,” I
chose a combination of XHTML 1.1 and
XForms for the solution, even though a
DTD for the combined language isn’t
available. Comments in the online ver-
sion include additional information on
some of the XML specifics that result
from the integration. Listing 2 shows the
starting section of XForms code in the
document head.

The xforms:model element is the
container for the entire XForms Model,
the name given to the definition of what
the form does without any regard for
how it looks. It is possible to associate an
XML Schema with a form, though that
option is commented out in this solu-
tion, since XML Schema processing
would add significant overhead, and the
few places that require additional data
type information can be easily specified
separately. The xforms:instance ele-

ment, with an src attribute, points to the
initial instance data template that was
listed earlier. The xforms:submission
element indicates that activating submit
on this form will write XML to the local
file system.

Listing 3 continues with xforms:bind
elements, each of which selects a spe-
cific portion of the instance data, apply-
ing XForms properties to the selection.
Such properties define overall con-
straints that are in force at all times. In
contrast, script-based approaches
require separate but tightly coupled
code to handle initialization and each
entry point where important values can
change.

The language used to select pieces of
XML called nodes is XPath 1.0, also
known as the selection language under-
lying XSLT, XPointer, and XML Signa-
ture. XPath expressions walk a path
from a given starting point through an
XML document using a syntax similar to
file system navigation. XForms includes
defaulting rules that simplify most of
the XPath selection expressions that
point into the XForms model, called
model binding expressions. The first
model binding expression in Listing 3
selects the one-and-only u:IssueDate
instance data node, marking it as
required and giving it the XML Schema
data type xs:date, which provides the
hint that this particular data should be
entered with a date-optimized form
control. The second model binding
expression in Listing 3 applies to how-
ever many u:Quantity elements happen
to exist at any given time, a quantity
which will vary as line items are added
or removed, marks all of them as requir-
ing user entry, and gives the XML
Schema data type xs:nonNegativeInte-
ger. In contrast, a purely script-driven

WRITTEN BY MICAH DUBINKO
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approach would need to actively watch
for the addition or removal of line items
in order to apply the properties to
altered nodes. 

The next few model binding expres-
sions, in Listing 4, set up the two calcu-
lations that are fundamental to a pur-
chase order: the total amount for a line
item (price times quantity), and the total
for the whole order (sum of all line
items).

The calculate attribute holds an
XPath expression that gets evaluated
whenever needed to determine a new
value for the node to which it is
attached. Just as file system paths can be
based on a current directory, XPaths can
be relative to a context node, and can
even backtrack toward the root node
with the familiar double dot (..) abbrevi-
ation. XPath expressions can also con-
tain a handful of arithmetic operators
and common functions. The calculation
for line items is ../u:Quantity * ../u:
Item/u:BasePrice/u:PriceAmount,
where the asterisk means multiply, and
the operands on either side of it are
path expressions, relative to whichever
u:LineExtensionAmount element is
being recalculated. In turn, the calcula-
tion for the grand total is sum(../u:
OrderLine/u:LineExtensionAmount),
which uses the function sum() to add
up all the values from individual
u:LineExtensionAmount nodes. Like a
spreadsheet, recalculations will occur
as needed with no special program-
ming effort, and dependencies among
calculations will automatically be han-
dled in the correct order so, for
instance, individual line items will
always be multiplied out before the
overall total is summed up.

The online version includes a few
more tricks that space does not allow
discussion of here. In XForms, it is possi-
ble to define secondary XML instances
that can be used for temporary storage
in a form. The online solution uses this
technique to centrally keep track of pos-
sible currency values used in the pur-
chase order.

Listing 5 shows content that begins
the body section of the XHTML host
document. It gives you a good feel for
the kind of code that makes up an
XForms user interface. Form controls
have names like input, select1, or out-
put, which suggest the intent of the con-
trol without committing to a specific
incarnation like “radio buttons” or “pop-
up list”. This level of abstractness
ensures that XForms solutions will be
workable across different kinds of
devices, including phones, PDAs, and

eyes-free browsers. On the other hand, it
leaves room for designers to add cus-
tomization through Cascading Style
Sheets (CSS). As of this writing, a W3C
Working Draft for “CSS3 Basic User
Interface,” which includes properties
that will enable designers to achieve the
fine level of control they desire, is avail-
able at www.w3.org/TR/css3-ui. The
XForms engine that renders the form,
however, will make reasonable choices
for how to render form controls,
including helpful optimizations. For
example, browser-class XForms
engines will recognize that the first
xforms:input element is attached to a
node with a data type of xs:date, and
will automatically use a calendar date-
picker control.

Other features of XForms user inter-
face markup stand out in Listing 5. The
controls all use the ref attribute to point
to which instance data node should store
the user-entered value. (Another option,
not used here, is to avoid specific paths
in the user interface by using ID and
IDREFs.) Each form control element,
except for xforms:output, has a required
xforms:label child element, which
ensures that form controls will have an
accessible label directly associated.

The second form control demon-
strates more unique features. A hint
attribute appearance=“minimal” sug-
gests that this part of the interface
should be given minimal screen real
estate when not activated – for example
a pop-up list. Another attribute selec-
tion=“open” indicates that the user
should be able to enter arbitrary values
not on the list. Further, a kind of repeti-
tion is going on here; the single
xforms:itemset element maps to a
number of list choices defined else-
where.

A similar repetition occurs in Listing
6, which shows the xforms:repeat ele-
ment. The element xforms:repeat caus-
es a repetition of user-perceived con-
tent, once for each node in a given set of
nodes – exactly the behavior needed to
populate the line items in a purchase
order. All the content of xforms:repeat is
effectively duplicated as many times as
there are line items, which can be
dynamically added and removed. The
first form control on each line item is
xforms:range, which allows a smoother
way to select a value than typing a num-
ber, for example a sliding indicator. The
range here is from 1 to 9, with the attrib-
ute incremental=“true”, which causes
changes to this control to interactively
propagate throughout the document.
The rest of the repeating form controls

are similar to ones already used in this
solution.

Challenges
The two main challenges facing

developers deploying XForms solutions
today are deciding on a host language
and configuring stylesheets for all target
browsers. Eventually XHTML 2.0,
including XForms as the forms module,
will be finalized, providing a known and
stable target for browsers to implement
and designers to write toward. Until that
time, however, a reasonable approach is
to use XForms elements within XHTML
1.0 or 1.1, without the luxury of DTD val-
idation.

Getting the stylesheets right is tricki-
er, but getting easier day by day as
XForms engines get smarter about CSS
support, and as the CSS specifications
themselves get more polished. The test
suite for XForms 1.0, at www.w3.org/
MarkUp/Forms/Test, contains some
fine examples of CSS that work well
across all common XForms browsers.
One specific hint, already used in this
article, is to include an xforms:group
element wrapper to cause the contents
of the group to be formatted as a block
section, which works particularly well
inside an xforms:repeat element.

Conclusion
XForms has made vast strides in

2003, becoming a technology suitable
for production use by early adopters.
Already, businesses are using XForms
to produce real documents similar to
the one shown in this article. The com-
bination of an open standard with a
wide variety of both free and commer-
cial browsers makes a powerful busi-
ness case for deploying XForms solu-
tions.

Unlike many other XML standards,
XForms has remained small, simple,
and true to its roots – addressing only
well-known and well-understood prob-
lems, and providing a universal means
to express solutions to these problems.
Part of the appeal of XForms is the
reuse of proven technologies, such as
XPath, for which developers are more
willing to  invest the time necessary for
learning. XForms can also leverage
existing XML infrastructure, including
XML Schema and Web services com-
ponents. By embracing a declarative
approach, XForms can simplify the
code involved in BPM systems, as well
as make future maintenance tasks
easier.

XForms

MDUBINKO@CARDIFF.COM
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Object-Oriented XSLT
A new paradigm for content management

WRITTEN BY
PIETRO MICHELUCCI

W hat could be better for managing content than sepa-
rating data from presentation? How about separat-
ing data from data? Believe it or not, XSLT can actu-

ally be used to allow for different levels of data abstraction. In
practical terms, this can reduce the complexity of managing
Web content by an order of magnitude and facilitate code reuse.
In essence, what I’m talking about here is object-oriented XSLT,
or to add to the alphabet soup: OOX (pronounced ooks).

Why Use OOX?
Isolating content from presentation was the original pur-

pose of stylesheet languages. In the conventional approach,
there is just one data layer (XML) and one presentation layer
(HTML), with XSL transformations (XSLT) in between. This
two-layer architecture simplifies Web site management by
allowing content providers to edit their data without concern
for stylistic issues, and, conversely, by permitting graphics
designers to set the visual tone without regard for specific con-
tent. While the two-layer model has been fruitful, XSL transfor-
mations (XSLT) empower us to extend data abstraction
through the use of multiple data layers. Toward this end, I have
created a general-purpose XSLT that you can easily use to apply
multiple serial XSL transformations to an XML data document.
But before we delve into the details, let’s consider why this
might be useful.

Multiple data layers
Suppose you’re developing a corporate Web site in which

there are three types of documents that you wish to make avail-
able to your site visitors: white papers, press releases, and
external reviews. Each document is stored as XML data in its
own distinct format according to its respective schema, which
defines its structure. For example, a press release usually con-
tains a headline, release date, location, and contact informa-
tion, whereas an external review document might contain a
title, author, publication date, and hyperlink.

Despite the structural differences in these documents, you
may see the utility in making their content available to site vis-
itors in similar ways. For example, on the home page you might
want to display headlines for the five most recent press releas-
es as well as titles for the five most recent white papers. So even
though press releases and white papers have different data
structures, your goal is to present their header content in the
same way.

Furthermore, your site visitors may wish to read a summa-
ry before embarking upon a full-length white paper or external
review. Therefore, you will probably want to give them the abil-
ity to view either a white paper abstract or the synopsis of an

external review. Here again we see the need to use the same
presentation format for similar content elements that are
embedded in structurally dissimilar data documents.

The old way
Using the canonical, two-layer approach, you would need

to create one XSL transformation to convert each data docu-
ment into each presentation format. In our example, we have
discussed three data documents and two presentation formats.
Therefore, you would need six (three times two) distinct XSL
transformations (see Figure 1).

The new way: OOX
Using data abstraction, however, you can add an intermedi-

ate data layer to your architecture. The structure of data objects
occurring in this layer might be defined by a “generic” schema,
suitable for representing content from all text-based corporate
documents. With the addition of this layer, the characteristics
that normally distinguish different corporate documents are
transparent to the presentation transformations. Each presen-
tation transformation only needs to be aware of the data struc-
ture for the new, generic documents. Thus, the schema for the
new layer of data objects becomes a single interface for the
presentation transformations. With this approach, you would
need only five distinct XSL transformations (see Figure 2).

The key idea here is that if you can first transform each data
document (e.g., press release, white paper, or external review)
into a general-purpose corporate document, then you only
have to build your presentation transformations for the more
general data structure. Furthermore, if you were to add a new
type of document in the future, such as “product descriptions,”
you wouldn’t have to create a new XSLT for each presentation
format. Instead, you would need only a single new transforma-
tion that converts product descriptions into the general-pur-
pose document. This potential reuse of the two existing pres-
entation transformations by leveraging the middle layer
schema as an interface illustrates a fundamental advantage of
employing an OOX methodology.

Efficiency
In this example, shifting from a two-layer to a three-layer

architecture reduced the number of necessary transformations
by only one. However, it is easy to imagine the combinatorial
explosion that might occur with a more complex architecture.
By merely expanding the original specification to include five
document types and five presentation formats, the two-layer
architecture would call for 25 distinct transformations. In con-
trast, the three-layer model would only require 10 transforma-
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tions. Higher-order abstraction could provide even greater
economy.

Flexibility
This three-layer approach, however, is not suitable for all

situations. The reason XML data objects conform to different
schemas in the first place is that they represent different kinds
of information. Press releases adhere to a different structure
than external reviews because they consist of intrinsically dif-
ferent content. Insofar as press releases and external reviews
are similar, the construction of a general-purpose middle-layer
document is useful. But there will certainly be times when it is
necessary to present content that is unique to a specific docu-
ment type. In such cases, the traditional approach of direct
transformation applies. Fortunately, in OOX both approaches
can coexist peacefully.

Modularity
The advantages of OOX are not limited to just economy of

representation. Incorporating multiple layers of data abstrac-
tion permits architectural modularity, which leads to ease of
code maintenance. One of the key advantages of object-orient-
ed programming (OOP), when implemented properly, is the
reduction of dependencies among elements that interact with
each other. Due to its modularity, this same advantage applies
to OOX. In the context of our corporate documents example, if
you decided to change the presentation of the header lists in
the traditional model (see Figure 1), you would have to modify
each of the three presentation transformations that were creat-
ed to display those lists. In the OOX model (Figure 2), however,
there is only one transformation associated with presenting a
list of header content. Therefore, all of the necessary modifica-
tions could be made in one place.

How Does It Work?
“OK, I’m convinced that OOX is the greatest thing since

Nutella, but how does it work?”
The key to implementing a multilayer data architecture,

and hence OOX, is to be able to process an XML data document
serially through two or more XSL transformations. In our cor-
porate document example, to present the list of press release
headlines we need to perform two transformations. First, we
must transform the press releases document into a generic cor-
porate document, which will constitute the middle layer of
data. Then, we need to perform a second transformation to
render the header content from the generic document as
XHTML in a browser. This sounds simple enough, but the cen-
tral issue becomes figuring out how to perform both transfor-
mations in a single step.

As I became more interested in pursuing an OOX approach
for my own Web development, I was surprised to discover that
I couldn’t find a direct method for performing multiple trans-
formations on an XML data object. Since I had no desire to
become an XSL contortionist for each new Web project, I set
out to develop a usable tool for performing multiple serial
transformations in a single step. Ideally, I wanted a pure XSL
solution that would blend seamlessly into an XML content
management framework.

The end result of this effort was the creation of an original
XSL transformation that makes it possible to invoke multiple
serial transformations by passing a single XML document to
the browser. In essence, this new transformation is a controller,
which operates against an XML script. The script specifies the
source content document and the various transformations it
should undergo. Thus, the controller takes the source docu-
ment specified by the script and iteratively applies each trans-

formation listed in the script (see Figure 3). The controller XSLT
and all of the files required for reproducing the examples in this
article are available at www.sys-con.com/xml/sourcec.cfm.

Using the Controller
As you may recall from our example, in order to render

press release headlines in a browser, we need to process the
press releases source document through two transformations.
This is easy with the assistance of the controller. All we have to
do is create an XML script that specifies the source data and
transformations. This is accomplished using the tags <source>
and <filter> respectively. 

<?xml version="1.0" encoding="UTF-16"?>

<?xml-stylesheet type="text/xsl" href="controller.xsl"?>

<transformation>

<source>white_papers</source>

<filter>papers_to_generic</filter>

Figure 1 • Example of two-layer architecture

Figure 3 • Controller XSLT governs the flow of content

Figure 2 • Example of OOX architecture
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<filter>generic_to_summary</filter>  

</transformation>

I decided to use the “filter” tag to refer to each individual trans-
formation, and the <transformation> tag to refer comprehen-
sively to the series of transformations that the source file
undergoes. Thus, the <transformation> tag is used only once,
much like the <body> tag in an HTML document. It is also
worthwhile to note that the controller is actually the script’s
stylesheet. If the script did not include a reference to the con-
troller, the browser would not know how to process the script.

Step-by-step: the first transformation
When the browser’s XML parser applies the controller to the

script, it performs each transformation consecutively in mem-
ory, using the output from one as the input to the next. Ulti-
mately, the output from the final transformation is rendered in
the browser. In our example, the first transformation converts
the source document of press releases into the generic format.
However, because this is not the final transformation, we are
not privy to its output. So just to verify what is happening
behind the scenes, I have invoked our first transformation
directly from the source document. The output from this trans-
formation is shown in Listing 1. Thanks to the controller, we
normally would not see this generic data document, but it does
occur in memory.

Step-by-step: the second transformation
Once the first transformation has taken place, the controller

uses the resultant document (i.e., Listing 1) as an input to the
second transformation. Since we are using a total of only two
consecutive transformations, the browser renders the output
from the second transformation, which is a formatted list of
press release headlines (see Figure 4).

We can write a comparable script for external reviews,
which will produce a similar result.

<?xml version="1.0" encoding="UTF-16"?>

<?xml-stylesheet type="text/xsl" href="controller.xsl"?>

<transformation>

<source>external_reviews</source>

<filter>reviews_to_generic</filter>

<filter>generic_to_list</filter>

</transformation>

Note that the second transformation, generic_to_list, is the

same for both of our scripts. This is because after we have
transformed the original documents into a generic document,
we can use the same transformation in both cases to render a
formatted list of header content.

The important thing to remember in implementing OOX is
that the scripts, which are XML data documents themselves,
are used to initiate a process that ultimately produces an out-
put in the browser window. In other words, if you want to pres-
ent content in the browser, you need to reference the script that
leads to the desired output. This can be confusing at first
because most of us are accustomed to referencing content doc-
uments directly. Typically, if we want to display a list of items
stored in an XML data document, we reference that docu-
ment’s URI directly. The data is then presented according to the
document’s stylesheet. In OOX, however, we take the indirect
approach of referencing a script that details how the source
content will be massaged before it is finally rendered.

‘Hello World’
Now that we’ve walked through an example at the concep-

tual level, you are probably eager to get your hands dirty and do
some coding. As with HTML, you don’t need any special devel-
opment environment to get started. A simple text editor like
Notepad is sufficient, although a more sophisticated tool, such
as Macromedia’s HomeSite, makes it easy to go back and forth
between editing and testing. For a simple proof of concept, you
will need a content file (XML), two transformations (XSL), the
controller (XSL), and a script (XML). Once you’ve created these
documents, you can render your content by entering the path
of the script file in your browser. I encourage you to look at the
example code, which has been tested in IE 6.0. Sometimes the
quickest way to get started using a new technology is to take a
working example and gradually modify it to suit your own
needs.

Tip: In developing data-to-data transformations, it is a good
idea to check the outputs at intermediate stages (as shown in
Listing 1) to make sure that the abstract layers exhibit the
intended data structure. Microsoft makes available a tool that
allows you to see the result of an XSL transformation as XML
formatted data. Once you install this tool, you can right-click
on the document in Internet Explorer and select “View XSL
Output”. However, this will only work if the XML file you are
viewing in the browser specifies an XSL stylesheet. That means
that even though the controller doesn’t require it, you will need
to include a line in your source document such as

<?xml-stylesheet type="text/xsl"

href="my_transformation.xsl"?>

for testing purposes. The package containing this tool is called
“Internet Explorer Tools for Validating XML and Viewing XSLT
Output” and is available online at http://msdn.microsoft.com/
library/default.asp?url=/downloads/list/xmlgeneral.asp.

Using OOX to Manage Content
Upgrading existing code

When it comes to Web development, I tend to learn things
on a need-to-know basis. There’s simply too much innovation
these days to keep track of all the emerging technologies. So if
you’re like me, before you invest a lot of time in using OOX you
will want a clear sense of how easily you can incorporate it into
your work and how useful it will be.

The easiest way to start applying OOX is to retrofit an exist-
ing Web site. Here the goal is not to alter the functionality of
the site, but to make its content more manageable. The key is
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Figure 4 •The end result of two consecutive transformations
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either to identify content elements that are presented in simi-
lar ways (as in the corporate documents example) or con-
versely, to recognize presentation elements that draw upon
related content. To illustrate the latter case, consider the fol-
lowing. Many Web sites present a main menu horizontally at
the top of the page, along with a submenu in the sidebar,
which depends upon the main menu selection. Furthermore,
these Web sites sometimes make available a site map to visi-
tors as an alternate method of locating content. The site map
typically provides a hierarchical list of hyperlinks for accessing
pages directly. Since the menu elements and site map present
related content, this Web layout can benefit from multilayer
data abstraction.

Unlike the corporate document example in which we trans-
formed specific documents into a generic format, in this exam-
ple we begin with a generic data document (see Listing 2),
which contains hierarchical information, and use transforma-
tions to achieve greater specificity. Since the site map is based
upon the complete hierarchy of Web pages, we can directly
transform the generic document into a site map.

The menu system, on the other hand, corresponds to only a
subset of the Web site’s page hierarchy. Specifically, the main
menu corresponds to the first level of Web pages, and the sub-
menu corresponds to the second hierarchical level. Therefore,
rather than extracting those elements directly from the generic
document and presenting the menus using single transforma-
tions, we can separate the process into two stages. The first
transformation is used to create a new data document contain-
ing only the hierarchical information relevant to the menu sys-
tem, that is, the first two levels.

<?xml version="1.0" encoding="UTF-16"?>

<menu>

<main name="Products" link="products.xml">

<sub name="Yo-yos" link="yo-yos.xml"/>

<sub name="Marbles" link="marbles.xml"/>

</main>

…

</menu>

This menu data document can then undergo one or more sec-
ond-tier transformations to present the appropriate menu and
submenu as needed.

The OOX architecture for this site map and menu imple-
mentation is depicted in Figure 5. In examining this architec-
ture, you may notice the modularity inherent to this approach.
The use of a middle layer for representing the menu data per-
mits the reuse of the menu and submenu transformations in
the context of other Web projects. To reuse those transforma-
tions for a Web site that doesn’t have a site map you could revert
to a two-layer design and create the menu data document
manually.

In addition to gaining reusable transformation objects,
another advantage of this implementation is that the hierar-
chy document becomes a one-stop shop for modifying the
site map and menu systems. Adding a new submenu item is
accomplished with a single entry in the hierarchy docu-
ment. Once this new item has been inserted, the site map
and the menu system will automatically reflect the new con-
tent.

As you have seen, retrofitting an existing Web site with an
OOX architecture is based upon identifying related content
groups (e.g., corporate documents) or presentation groups
(e.g., the menus and site map). Each group defines a potential
opportunity for improving content management. Therefore,

with a little planning, the task of overhauling a Web site with
OOX can be an incremental and, hence, manageable process. 

This gradual process of implementing architectural
upgrades, such as those involving OOX, is called refactor-
ing. Specifically, refactoring refers to making internal
design changes that facilitate understanding and working
with code without materially affecting its functionality.
Martin Fowler introduced this term in his 1999 book,
Refactoring: Improving the Design of Existing Code. It is
sometimes difficult to justify refactoring when there is a
competing need for new content or functionality. However,
the piecemeal nature of refactoring with OOX makes it pos-
sible to enhance a Web site’s architecture without disrupt-
ing ongoing development. In fact, there are compelling
reasons for allocating resources to refactoring. For exam-
ple, if you do want to add new functionality to a Web site,
refactoring first can save time later by making the site more
extensible. Furthermore, a timesaving benefit specific to
Web sites (as opposed to software) is streamlined content
management.

Starting a new project
If you are embarking upon a new Web project, the OOX

framework can be instrumental in the design phase. This is
because OOX unifies the goals of developing an architecture
and preparing for content management. By taking this
approach, outlined in Figure 6, you will ensure that your Web
site is modular, extensible, and easily maintained. Begin by
identifying the content and presentation domains for your Web

Figure 5 • OOX architecture for site map and menu implementation

Figure 6 • OOX-based Web development
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site. In other words, make a list of the content you will be pro-
viding, and then make another list of the various ways in which
you will present that content to your site visitors. Ideally, the
presentation list would be based upon a usability analysis. The
next step, which may sound familiar by now, is to identify rela-
tionships within each domain so you can categorize items into
groups. These groups form the basis for defining intermediate
data layers. Finally, connect the content domain to the presen-
tation domain using the intermediate data layers and appro-
priate XSL transformations.

There will be many plausible architectural configurations to
choose from in most OOX-based endeavors. The key to a good
design is parsimony. In other words, less is more. Be selective
about adding data layers by making sure that all of your design
decisions are based upon achieving a specific benefit, such as
content management, reuse, or extensibility.

Once you’ve built your Web site using this approach, man-
aging content is simply a matter of editing the data documents
in the top layer. The controller transformation and script files
will ensure that any content changes made to the top layer will
trickle down to the presentation layer.

OOX: More Than Just a Bag of Tricks
OOX, like OOP, isn’t just about stringing together multiple

transformations, using extra data layers, or treating schemas
like interfaces. It’s an approach to content management and
Web architecture that involves the judicious application of data
abstraction and the reuse of transformation objects. When
applied strategically, OOX can result in a low-maintenance Web
site that is quickly built, logically organized, and robust to
structural content changes.

As you are likely aware, there are feature-rich software

tools on the market to facilitate Web development and con-
tent management. Many of these tools function by storing
proprietary metadata, which describe both structural and
thematic aspects of the Web site. For example, metadata
might be used to programmatically maintain navigation links
on all pages of a Web site. These metadata are not directly
accessible to the Web developer, so even though the software
uses them internally for content management, they may
impede fine-level control. Furthermore, migrating from one
of these content management tools to another can prove vex-
ing because the tools often do not recognize each other’s
metadata.

In contrast to most content management tools, OOX relies
exclusively upon W3C-based technologies. Therefore, in adopt-
ing OOX as a Web development paradigm, it is possible to exer-
cise complete control over your Web site without getting locked
into proprietary technology. Furthermore, flexible tools can
work in concert with OOX development.

OOX may not be suitable for all developers. But if you have
dabbled in XML and aren’t afraid to explore the power afforded
by XSLT, you might be surprised at what the latest addition to
alphabet soup has to offer for content management.
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CMS

Content Management, XML, 
and the Promise of Web Services

Optimizing XML can make life simpler
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Thriving organizations constantly
explore new ways to share infor-
mation via Internet sites,

intranets, extranets, portals, CRM sys-
tems, and elsewhere. Organizations are
finding it increasingly necessary to more
carefully manage the process of creating,
publishing, and reusing information.

How can companies:
• Improve searchability on Web sites,

including large intranet sites, con-
tent-heavy Internet sites, etc.? 

• Enhance opportunities to share con-
tent between employees, customers,
partners, locations, etc.? 

• Control and streamline the creation
and presentation of news feeds, event
listings, frequently asked questions,
job listings, discussion forums, pro-
ject updates, corporate messaging,
and the like?

In the search for solutions, content
management has emerged as a fast-
growing sector of the IT industry. 

Whether organizations have built or
bought a solution, most have not yet
gained the full value of a content manage-
ment system (CMS). Many technical
experts and IT business strategy decision-
makers blindly believe that high cost, rad-
ical complexity, and long-winded imple-
mentations are prerequisites for content
management projects. This is not true.
Practical options exist for quick, flexible,
scalable integration, and they do not nec-
essarily cost an arm and a leg – even for
projects with sophisticated needs. 

Today, organizations are finding new
ways to leverage XML within CMSs. The
ability to reuse content is becoming a
must-have service, particularly as hand-
held devices and print versions of Web
content are needed anytime, anywhere.

All organizations, even those not cur-
rently using XML, should ensure that
their CMS strategy includes forward-
thinking plans for realizing the power
and value of XML.

How Can XML Be Optimized
in a CMS? 
Business end-user XML authoring

Consider the evolution in word pro-
cessing. First, word processing software
allowed business users to apply their
own formatting to paper documents.
Previously, professional typesetters
applied formatting “tags” to the docu-
ment. Next, WYSIWYG HTML editors

allowed business users to add HTML
formatting for Web content in an envi-
ronment that feels just like word pro-
cessing. With this functionality, IT
departments overcome the challenges
of Webmaster bottleneck. What’s next?
Business-user focused, WYSIWYG XML
authoring in the browser is the next log-
ical step.

A CMS should hide the complexity of
XML from business users. The system

should offer a familiar, easy-to-under-
stand environment that automatically
applies XML tags to content “behind the
scenes.” Cutting and pasting from
Microsoft Word, for example, should be
seamless. A Web developer or system
administrator should be able to create
radically intuitive “smart Web forms” that
“transparently” structure and power the
XML tagging process. The creation of
such a form should be as simple as devel-
oping a template in Microsoft Word. 

Strictly enforced content and page layout
A CMS becomes even more powerful

if it takes full advantage of cascading
style sheets (CSS). The deploying Web
developer or system administrator can
set parameters for styles and classes,
thus forcing end users to comply with
specific standards. 

Use of CSS within an XML-enabled
smart Web form extends this functional-
ity even further. Within a CMS, XML can
be used to validate content and to trans-
form content for various consumers. By
combining CSS, XSLTs, schemas, and
DTDs, the content’s style can be
enforced for presentation on one device
(such as the Web), then simply and auto-
matically modified for alternative pres-
entation on a different device (such as
print, PDA, mobile phone, other servers,
etc.). The CMS should allow for valida-
tion against a schema or DTD both
locally and on the Internet. The system
should also allow for handling and man-
agement of XSLTs within the applica-
tion.

New possibilities with Web services
and RSS

As Web services become more preva-
lent and standards evolve for content
sharing, communication barriers

WRITTEN BY BILL ROGERS
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between dissimilar platforms will disap-
pear. Soon, Windows-based CM solu-
tions will share content with non-Win-
dows CM solutions and vice versa. With
Web services, content management will
take on a new face by truly managing
information in a global environment.

A CMS that takes advantage of Web
services can become an engine in a mul-
titiered application. Organizations can
more easily get information (text,
images, data, etc.) into and out of the

CMS regardless of the platform on
which it was built. As standards become
more available, intelligence can be cre-
ated within content management
servers so they can locate and commu-
nicate with one another. The future will
see a “content management box” sitting
in an organization’s IT infrastructure
serving content to a variety of places
including handhelds, Windows applica-
tions, other servers, etc.

Consider RSS, a known schema for
transmitting and presenting content. A
system is “fed” with an XML block and
knows how to present it. Over time, RSS
will be exposed as a Web service. 

Now, consider content. Today’s prob-
lem with content is that it has no well-
defined schema. RSS is perhaps a start
at moving in this direction. Today,
organizations are hanging RSS feeds out
on their Web sites as a URL. Take this
one step further and the implications

could be significant. If the RSS standard
(let’s say version 2.0) is exposed as a Web
service and people register their service
with a UDDI server, then programs can
query the UDDI registry and incorpo-
rate the feed programmatically. The
potential is limitless. 

We see certain industries beginning
to use content schemas, for example
mortgage companies. Many groups
have been formed and many standardi-

zation initiatives are under way (Web
Services Interactive Applications Group,
Web Service for Remote Portals, etc.).

To me, content management is an
engine and XML is one fuel for that
engine. Until recently, the technology
our companies created has focused pri-
marily on getting content to the Web in
the easiest, most efficient way possible.
The lessons we’ve learned yield great
value for creating an environment that
utilizes content throughout the IT infra-
structure in the easiest, most efficient
way possible.  

Many emerging technologies have
interesting implications for content
management – the tablet PC, speech
recognition, wireless devices, and hand-
writing recognition, just to name a few.
These will radically change creation of
and access to content. Regardless of the
way content is created or accessed, XML
and Web services hold great promise for
enhancing opportunities to retrieve,
store, edit, publish, manage, and reuse
content. XML will continue to simplify
life for IT and non-IT professionals alike,
especially in the area of content man-
agement. 
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XSLT

Using XSLT to Generate SQL
A simple, adaptable example to get you started
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AUTHOR BIO

Examples of selecting data from a
database to produce XML are not
too difficult to find. A Google

search or a visit to the XML section at
your local bookstore will no doubt
reveal several such examples. It can,
however, be more difficult to locate
examples of how to insert data from
XML into a database. Even if you locate
such examples, it can be a challenge (to
say the least) to adapt them to large
XML files in which the data you need
resides in a selected number of ele-
ments nested several levels deep within
the file.

This article illustrates how to use
XSLT to generate SQL, which can then
be loaded into an Oracle database
using Unix shell scripts. For the pur-
pose of illustrating the concept, the
example given is relatively short and
straightforward, but the method used
in this article could easily be adapted to
more complex projects. Furthermore,
although this article focuses on getting
data into an Oracle database from XML
in a Unix environment, the concepts
could be adapted to work with other
database software running on other
platforms. 

There are at least two known meth-
ods for taking data from XML files and
inserting it into Oracle. One method is
to use the Java XSU insert method with
an XML file. With this method, the
structure of the XML file mirrors the
structure of the Oracle table. Another
method is to use Oracle’s XML data
type, which is available in Oracle9i.
Using this method, a developer can
insert the XML file directly into Oracle
“as is.” Both methods have their advan-
tages in working with smaller XML files
in which the elements are not heavily

nested. However, in working with files
in which the elements are heavily nest-
ed, both methods require the genera-
tion of a secondary XML file for data-
base loading. This is a requirement if
you wish to select only certain elements
from a large, heavily nested XML file.
Using the method proposed in this arti-
cle, generating a secondary XML file for
database loading is not necessary, pro-
vided the needed data resides in the
original XML file.

If you’ve worked with Oracle
SQL*Plus, and with files having a .sql
extension, the battle is half won. These
files contain SQL code and are used to
load data into Oracle in the SQL*Plus
environment. In the same way that you
use an XSLT processor – such as
SAXON or Xalan – to generate XML or
HTML output from XML, it is possible
to use XSLT to generate a text file out-
put. SAXON can be used to generate a
text file having a .sql extension in the
following manner: java -jar saxon.jar -o
file.sql file.xml file.xsl. This command
may be appropriate to execute in this
way if only a small number of files are
to be processed. If there is a need to
batch process a large number of files, it
may be helpful to write a shell script to
shorten the command syntax. To do
this in a Unix environment, a shell
script like the one below may be used.
This script, which is called gensql in
this article, is also referenced in the
sample code for this article, available
at www.sys-con.com/xml/sourcec.
cfm.

#!/bin/sh

SQLFILE=$3

XMLFILE=$1

XSLFILE=$2

# Here we would test for the correct

number of arguments.

if [ $# != 3 ]

then

echo "Usage: gensql file.xml

file.xsl file.sql"

else

/usr/bin/java -jar saxon.jar -o

$SQLFILE $XMLFILE $XSLFILE

fi

Before using this script to build a
SQL file, you must first identify the ele-
ments within the XML file from which
the data will be extracted. Even if you’re
relatively familiar with the data within
the XML file, if it is a large file (or a group
of large files), it may be helpful to build a
table of values. Before addressing this
table, it’s helpful to describe the kind of
data that will be used in our fictitious
example.

In this example, consider the needs
of a national coordinator working with
high school baseball teams.  To assist in
this work, XML files must be built for
each state in the U.S. containing the
names of high schools, their location,
where each team plays its home base-
ball games, and each team’s mascot.
For this example, consider the XML file
for the state of Indiana focusing on
three Indiana towns whose teams play
each other: Littleville, Flatville, and Lil-
lyville. For the database example, it’s
necessary to extract from the sample
XML file the name of each town, the
field where each team plays its home
games, and each team’s mascot.  Table 1
is helpful in extracting this informa-
tion.

Now the XSLT file may be built. In
getting the SQL file output from the XML
file, “text” must be specified as the out-
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put type within the XSLT file in the fol-
lowing manner:

<xsl:stylesheet

xmlns:xsl="<http://www.w3.org/1999/XS

L/Transform>"

version="1.0">

<xsl:output method="text"/>

Next, the root level element of the
XML document must be matched with
the following:

<xsl:template match="/">

Although the XML example file
focuses on the state of Indiana, XML
files also exist for other states in the
U.S., and the values for each state must
be differentiated. At this point, the top-
level element must match an attribute
value of “IN”, which is the two-letter
U.S. abbreviation for Indiana. Although
the sample XSLT file will contain only
values associated with Indiana, infor-
mation could be retrieved about other
states by repeating this same if state-
ment for each state. After entering the
INSERT statements for each state, the if
statement for the values associated with
the state in question is closed. There
may be several INSERT statements for a
particular state, but by matching the
two-letter abbreviation for that state in
the XSLT file, all the values for a state
will be selected from an XML file con-
taining only data about that state. Thus,
there may exist one XML file for each
state, but only one XSLT file for all 50
states.

<xsl:if test="/State/@id='IN'">

At this point in building the XSLT file,
you’re ready to add the code necessary
for building the SQL INSERT statement.
The values to insert into the Oracle table
will be the ones identified earlier in the
sample table. When extracting these val-
ues for the sample data, the XSLT nor-
malize-space function is used. This
function will remove leading and trail-
ing spaces from the data contained
within the XML tags. This function is
used to limit the number of characters
allowable in each column in the data-
base table. The XML tag names in our
sample XML file correspond directly to
the column names in our sample Oracle
table, so we would build the XSLT code
for our SQL INSERT statement in the fol-
lowing manner:

INSERT INTO INDIANA

(TOWN, FIELD, MASCOT)

VALUES

('<xsl:value-of select="normalize-

space(//HighSchool[@Number='01']/Town

)">',

'<xsl:value-of select="normalize-

space(//HighSchool[@Number='01']/Fiel

d)">',

'<xsl:value-of select="normalize-

space(//HighSchool[@Number='01']/Mas-

cot)">');

In writing the XSLT file for the sam-
ple data, you’d need to repeat this same
INSERT statement three times in order
to get all the data from the XML file into
the SQL file. To select the additional
elements from the XML file, you’d sim-
ply replace the [@Number='01'] above
in the XSLT example with [@Num-
ber='02'] and then [@Number='03'].

Instead of using a DTD (as done in
the sample code), an XML Schema
could be used. In using an XML
Schema a developer could possibly
avoid having to use the normalize-
space function present in the XSLT file.
The data in the XML file could be con-
strained using an XML Schema, which
would eliminate leading and trailing
spaces. While schemas have their
advantages and are effective for con-
straining data in some XML files, they
are ineffective in constraining ele-
ments that need to allow for mixed
content. In other words, in using an
XML Schema, a developer cannot con-
strain the value of an element that
would allow for the ability to insert
other elements (such as footnote refer-
ence elements) within that element
tag. Generating a separate XML file
using XSLT can solve this problem.
With this separate file, you can then
constrain the content in that XML file
using a schema. This, however, creates
a separate file that must be managed in
some way. Thus, in cases where the
data is known and in cases in which
mixed content must be allowed in the
XML files, it is best to use a DTD and
constrain the data in an XSLT file. 

The last step in the process is to load
the SQL file into Oracle. The simplest
way to do this would be to log manually
into SQL*Plus and execute the @file.sql

command at the SQL prompt. This solu-
tion may be fine in cases in which you
have a small amount of data to load. But
in cases in which you need to batch load
a larger amount of data, it is best to load
the data through a script. Sample Unix
scripts are included for loading the SQL
file into Oracle in the sample code.

In the Unix scripts, the following
main steps load the XML data into Ora-
cle:
1. Delete the old SQL files generated

from previous data loads.

2. Create a new SQL file from our XML
with the gensql script (mentioned
earlier).

3. Create an empty file with a .sql exten-
sion.

4. Append the TRUNCATE TABLE com-
mand to the file created in Step 3.
(This command will empty the table
but leave the table structure intact.)

5. Append the file created in Step 2 to
the file created in Step 3.

6. Append the “exit” command to the file
created in Step 3.

7. Execute the remote hostname com-
mand (rsh) to the Oracle Unix server.
When executing this command, exe-
cute the Unix script containing the
following command: sqlplus
userid/password @SQLFileCreatedIn-
StepThree. Within the script contain-
ing the sqlplus command, it may be
necessary to set ORACLE environ-
ment variables to their value on the
remote Oracle Unix server.

These steps may seem somewhat
involved, but they represent a direct
way to load XML data into Oracle. The
main factor to watch out for in imple-

XSLT

“Examples of selecting
data from a database to

produce XML are not
too difficult to find”

Town Littleville Flatville Lillyville

Field Tiny Diamond Flat Earth Fresh Air

Mascot The Ants The Pancakes The Lilies

XML tag name Values from the XML file to be inserted into the Oracle table

Table 1 • XML file information
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menting these steps is making sure the ORACLE environ-
ment variables are set properly. Depending on how your
Unix environment is set up, it may be unnecessary to set
these environment variables in the script. If you have an
Oracle DBA or access to an Oracle power user on site, it
would be best to get their advice on setting the environment
variables for the script. If you have to fend for yourself in set-

ting the variables, log in to the Oracle Unix server, run the
“env” command, and note the value of the ORACLE_ envi-
ronment variables. Then log out of the remote Oracle server
and run the env command locally. After doing this, compare
the value of the ORACLE environment variables on the
remote server with those on the local server. If the variables
are set differently, try setting them in the sqlplus login script
to their value on the remote Oracle server.

Summary
I’ve looked mainly at how to generate a SQL file from XML

using XSLT, and then how to take this file and load it into an
Oracle database using Unix scripts. I’ve also compared this
method of loading data from XML files into Oracle with other
methods well-known to anyone required to work between
XML files and a database, and I’ve considered the advantages
and disadvantages of using XML Schemas to constrain data
within XML element tags.

In closing, I hope that the example in this article is helpful.
Any questions about the example or any of the sample code
may be directed to me via e-mail; I’ll be happy to help.
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MAC OS X

Introducing OS X
(Panther) What's New?
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Securing OS X Applications
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OS X for the Unix Developer

Xserve: Ease of OS X
and Power of Unix

RUSS’ TOOL SHED
Join Russ as he shows you how to use Visual Studio .NET

INTRO TO WEB SERVICES USING VS.NET 
One of the key ideas behind the .NET strategy is the concept of software as a serv-
ice, or in short, Web services. This session will explain what a Web service is and
provide an overview of its related technologies like XML, SOAP, and UDDI. We will
demonstrate how the .NET Framework makes it easy to implement them for new
and existing applications. This session will also provide concrete best practices for
building XML Web services using Visual Studio .NET. We’ll answer many common
questions like: How will my Web service scale? How can my XML Web services
enable interoperability with Web services from other vendors as well as within my
own organization? We’ll delve into building highly reliable and secure Web services.
Also, we will discuss issues such as dealing with complex data types using WSDL
(Web Services Description Language), as well as securing SOAP messages using
encryption. We’ll see how developers can use enterprise-level XML Web services
to simplify customer solutions.

ADVANCED WEB SERVICES USING ASP.NET 
This session will explore some of the more advanced areas of SOAP in ASP.NET’s
support for Web services. ASP.NET Web services are the preferred way for Web
developers to expose Web services on the Internet. The goal is quick, easy, and high-
performing SOAP services. We will look at how to use the SOAP extension classes to
create some very interesting applications on top of the core SOAP architecture
found within the .NET Framework. For instance, you can implement an encryption
algorithm or screen scraping on top of the Web service call. We’ll dig into more
advanced topics, explore the SOAP headers, and see ways to ensure security in our
Web services.

.NET REMOTING ESSENTIALS
Microsoft .NET Remoting is the .NET technology that allows you to easily and
quickly build distributed applications. All of the application components can be
on one computer or they can be on multiple computers around the world. .NET
Remoting allows client applications to use objects in other processes on the same
computer or on any other computer to which it can connect over its network.
During this presentation we will discuss what you will need to know to get started
with .NET Remoting. We will talk about how .NET Remoting compares with
DCOM, how to host remoted objects in a variety of applications, how to call remot-
ed objects from a client application, how to control the lifetime of remoted
objects, and how to secure remoting applications.
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Multipass Validation with 
XSD and Schematron  Part 2

Using Schematron rules to enforce 
good W3C schema design

WRITTEN BY
ERIC J. SCHWARZENBACH
& DAVID KERSHAW

In Part 1 of this article (XML-J, Volume 4, issue 7) we out-
lined why a development group might consider alternative
validation schemes. An example from our experience is

applying work group rules to the process of XSD design. We
said rules could take the form of a Schematron schema that
would be applied when a developer validates an XSD against
the schema for XSD. In our past work, a need existed for a pro-
ductive way to put the alternative into play without losing
familiar tools or disrupting current development patterns. For
that reason we developed a simple multipass validation
framework using XMLSPY’s Scripting Environment. In this
installment, we walk you through the scripting that remains
to be set up and then look at how our framework can be a pro-
ductive tool for your real-world use.

Finishing the Global Functions
At this point your “(GlobalDeclarations)” should include stubs

for all the functions and global variables you have seen so far. They
should have the same arguments and be in a form similar to what
is shown in Listing 1.

Our implementation of these functions is uncomplicated, but
there are a few areas to highlight, including where we use XML-
SPY’s object model and our use of the Windows Scripting Host.

We chose to read and write processing instructions holding
validation commands because of the relative simplicity of
using Altova’s XMLData object; however, since most develop-
ers are more familiar with the DOM, let’s take a closer look.
Altova uses the XMLData interface instead of the DOM
because the internal needs of developer’s tools are unique and
because XMLData can easily interoperate with the DOM (you
can see examples of this in the XMLSPY Code Generator exam-
ples).

We factored code for finding all PIs into a pair of functions.
The lack (on the public API, at least) of a count property giving
advice on the number of children of an XMLData node is
notable. Until this oversight is addressed, the easiest
workaround is to catch the exception XMLSPY throws at end of
the list (see Listing 2; Listings 2–7 can be found at www.sys-
con.com/xml/sourcec.cfm).  

“getAllPI” returns the set of PIs found at or below the node
passed in. To get a reference to the root element of the current doc-
ument you simply walk the object model starting at “Application”.

var doc = Application.ActiveDocument;

var xml = doc.RootElement ;

var array = getAllPI(xml);

Another tricky point is where we save the document after
adding a new PI in the “writePI” method. The fragment below
shows how to create and insert the PI. Then, before you can
save you need to switch into Grid view. We found that Text view
did not save the document and update the view reliably. After
saving we switched the view back, if needed, to avoid disori-
enting the user.

var doc = Application.ActiveDocument;

var xml = doc.RootElement ;

var newchild = doc.CreateChild( 9 );

newchild.Name = name;

newchild.TextValue = value;

xml.AppendChild( newchild );

var mode = doc.CurrentViewMode;

if ( mode != 0 ) doc.SwitchViewMode( 0 );

doc.Save();

doc.UpdateViews();

if ( mode != 0 ) doc.SwitchViewMode( mode );

Now you come to the Windows Scripting Host objects. Our
framework uses WSH to get the XMLSPY install directory, read
and write files, and execute validation commands. There isn’t
anything very difficult about using WSH in XMLSPY’s Scripting
Environment. The most important part is just knowing what
objects are available and how to get a reference to an instance
of one.

We created a two-line “getSpyPath” function to return the
XMLSPY install path. The files your command and schema
mappings are stored in are directly under this directory.

var shell = new ActiveXObject("WScript.Shell");

var value =

shell.RegRead("HKEY_CURRENT_USER\\Software\\Altova\\XML

Spy\\Setup\\InstallationDirectory");

Once you have a way to address the files, you need a way to
read and write them. You will do this with WSH’s
“Scripting.FileSystemObject”. We ran into a snag at this point.
It’s easy to get a handle to a file using WSH, but we were unable
to use the “exists” method we found in online documents.
Instead of testing for existence we worked around this with a
conservative file create call that fails when the file exists, as
shown in Listing 3.

Reading files involves an additional step. Once you have a
reference to the file, use the “OpenAsTextStream” method and
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iterate over the lines, as shown in the fragment below.

var f = fso.GetFile( doc.GetPathName() );

var s = f.OpenAsTextStream(1);

var chars = "";

while ( ! s.AtEndOfStream ) {

chars += s.ReadLine();

}

Finally we get to the heart of the matter – executing valida-
tion commands. Again, the WSH call is straightforward. The
“Wscript.Shell” object’s “Exec” method returns a process object
with a standard out stream. Every validation command must
report through this stream so we can collect the output and
present it to the user.

Additionally, it made sense to allow validation commands
to include two delimited variables: “schema” and “doc” for the
path to the schema and document files, respectively. You
already created the simple form that presents the validation
report. That form breaks the “validationMessage” string at
every “;” character for readability. All this comes together in the
lines below.

var shell = new ActiveXObject("WScript.Shell");

var doc = Application.ActiveDocument;

actual_command = replace( actual_command, "schema", 

actual_schema );

actual_command = replace( actual_command, "doc", 

doc.GetPathName() );

var pipe = shell.Exec( actual_command );

while( ! pipe.StdOut.AtEndOfStream ) {

out += ";" + pipe.StdOut.ReadLine();

}

validationMessage += out;

Setting up the framework
There are a few quick configuration steps to take before you

are done with the scripting side. First, since we had a number
of small WSH issues interfacing with the file system we found it
easier to create the validation command and schema text files
by hand. The scripts you can download will create these files as
written but they may also fail with a permissions error while in
the process of writing the new file. (With more time we may be
able to work around this issue, but it hardly seems worthwhile
right now.) In the XMLSPY install directory, probably “c:\Pro-
gram Files\Altova\xmlspy”, create “validation-cmds.txt” and
“validation-schema.txt”. 

Next, in XMLSPY, click on the Tools menu and select
“Options”. Flip to the Scripting tab and check “Activate script-
ing environment when XMLSPY starts”, “Run auto-macros”,
and “Process events”. Also, if you are using our scripts, check
that “JavaScript” is selected. Finally, make sure that the “Global
scripting project file” field points to the scripting project file
containing your code. Clearly, you also need to set up utilities
for your validation commands.

Now, if you’re using our project file, the next time you
start XMLSPY and open a document, your multipass vali-
dation commands will appear on the Tools menu thanks to
a showMacros call in the On_OpenDocument event han-
dler. Every other member of your work group just needs a
copy of the project, the command and schema files, and to
configure their XMLSPY scripting environment as you just
did.

That ends the hard part. The rest of the scripting work will
be self-explanatory as you look at what we did. Now for the fun

part – using the framework for multipass validation.

Validation Command Code
Before you create validation rules you need a way to execute

them. Our Schematron utility of choice doesn’t take much set-
ting up. A simple but complete zvonSchematron driver could
be as trivial as this .bat file:

c:\zvon\AltovaXSLT.exe –xml %1 -xsl c:\zvon\zvon\bin\

zvonSchematron.xsl –out c:\zvon\schema.xsl

c:\zvon\AltovaXSLT.exe –xml %2 –xsl c:\zvon\

schema.xsl –out report.htm

in which the arguments are a Schematron schema and the path
to the document to be validated. Although this worked fine
with our framework, it output more command-line feedback
than we liked. Since the first step generates an XSLT file from
the Schematron schema, you probably don’t want to perform
that step each time you validate a file. Removing the step also
eliminates some of the noise. Also, since the framework doesn’t
want HTML, and we didn’t want to hack on zvonSchematron,
run zvonSchematron on your schema once, and modify the
resulting XSLT for simple line-by-line output. Your batch file
then becomes even more basic:

c:\zvon\AltovaXSLT.exe -xml %1 –xsl %2 –out %3

At that point it makes more sense to just add that as the valida-
tion command in this form:

c:\zvon\AltovaXSLT.exe -xml ~doc~ -xsl ~schema~ -out 

temp.txt | more temp.txt

of course, using your own command-line XSLT processor. Your
XSLT file generated by zvonSchematron from your schema
needs to be added to your collection of schemas using the
framework. Both the “~schema~” and “~doc~” will be swapped
out at execute time for the full path to your schema and to your
current working file, respectively (see Figure 1).

Example XML Schemas
Now that we have everything ready and our macros show-

ing on the Tools menu in XMLSPY, we need XML files to test
against. As we said, the goal is to make it easy for schema
developers to meet a set of workplace guidelines for XSD.

Our scenario is this: multiple developers are creating new
document types from an existing framework of developed
XSDs. We wish to ensure that these new schemas fit established
patterns. To understand the value of the rules being enforced
by the Schematron schema, we need to discuss the framework
XSDs.

First, the two included schemas: the file “root.xsd” gives the
base type definition to be used for defining all root-level ele-
ments (see Listing 4).

At Classwell we often create new document types. Among
these types we need a certain amount of commonality.
Instance documents will be processed by a single tool set and
used in the same application framework (perhaps with some
customization for new types, but with substantial baseline
functionality). The team cannot afford rewrites for every docu-
ment type.

We follow patterns that guarantee our system will continue
to work with new content without modification. However, as
our company grows more content, work is done simultaneous-
ly, more people create new schemas, and enforcement of pat-



40 www.XML-JOURNAL.comAUGUST 2003

terns becomes more and more valuable. We need to avoid
merely saying “you have to know this and remember to do
that.”

One approach is to leverage the XSD type derivation mech-
anism. However, there are limitations to what you can enforce
this way, and XSD cannot actually enforce any particular usage
– this is what our first rule is all about.

So the example requirements are simple: the root element
must have an “id” attribute and start with a “meta” element
containing all the central metadata we care about. (Here we
leave the space empty for brevity.)

The second schema is “para.xsd”. This document defines
the low-level text to be used in instances, within the document
type–specific structure. Again this is left blank for brevity, but it
would be defined to allow the sort of semantic tagging used to
support rendering different styles, links, and so on, within
paragraphs (see Listing 5). 

Finally, we have an example of a XSD defining a specific
document type, whose root element derives from “rootType” in
“root.xsd” (see Listing 6). This document will pass all five of the
tests we set up below.

Now we need a Schematron schema to enforce our rules.
Each “rule” has a context and one or more self-document-
ing positive or negative tests. Positive tests are wrapped in a
“report” element, negative in an “assert”. A separate “pat-
tern” is required if two rules inhabit the same context. 

• Rule 1: Schema must include para and root schemas:

<pattern name="Schema must include para and root schemas">

<rule context="xs:schema">

<assert test="xs:include[@schemaLocation=

'../root.xsd']">’root.xsd’ is not 

included.</assert>

<assert test="xs:include[@schemaLocation=

'../para.xsd']">’para.xsd’ is not 

included.</assert>

</rule>

</pattern>

Schematron rules are basically just XPath expressions. Con-
text paths define where tests apply. Each test attribute holds a

predicate expression. Placed on an “assert”, if the test fails, the
element’s text obtains and should be displayed to the user. In
this case, if the “xs:schema” element does not have a child
“xs:include” element that has a “schemaLocation” attribute
equal to “../root.xsd”, the assertion fails and the error statement
holds. The two assertions here check for the two framework
XSD schema that must be included in any new XSD.

• Rule 2: Schema must be versioned:

<pattern name="versioned">

<rule context="xs:schema">

<assert test="@version]">Schema does not 

have a version.</assert>

</rule>

</pattern>

This rule is even simpler than the first one. For conceptual
clarity we used a new “pattern” and the same context – the root
element of the XSD. The test does nothing more than assert the
presence of a “version” attribute.

• Rule 3: The first global element defined by a schema must 
be an extension of “rootType”:

<pattern name="extension ">

<rule context="xs:schema/xs:element[1]">

<assert test="complexType/complexContent/

xs:extension/@base=

'clg:rootType'">First element not of ‘rootType’.</assert>

</rule>

</pattern>

The “context” points to the children of the root, the global
definitions, and narrows the path to the first child. This test
describes a structure based on an anonymous “complexType”
that derives by extension from the preferred “clg:rootType”. 

• Rule 4: Avoid the use of “xs:string” (prefer “xs:token”):

<pattern name="token">

<rule context="//xs:element|//xs:attribute">

<assert test="@type and @type=’xs:string’

">Definition uses ‘xs:string’--please 

use ‘xs:token’ instead.</assert>

</rule>

</pattern>

To keep things simple, we made the context of the fourth
rule any element in the XSD. The test specifies that no
attribute’s type equals “xs:string”. In Classwell’s actual practice
the use of “xs:token” is not firmly required, but rather a sugges-
tion of a strong group preference.

• Rule 5: Do not redefine “locator” locally – use global 
definition only:

<pattern name="locator">

<rule context="xs:schema/*//xs:element">

<report test="@name='locator'">Element     

‘locator’ should not be defined locally. 

Use global definition or choose a 

different name for this element.</report>

</rule>

</pattern>
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Figure 1 • Results of a multipass validation showing both tests passing
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Our final rule uses the context to find all non-global ele-
ments based on their occurrence somewhere deeper than
directly under the schema node. If such an “xs:element”
node exists, test it to see if its name is “locator” and if so
report an error.

Breaking the rules
To demonstrate these rules we made another schema that

breaks all five of them (see Listing 7).
With the rules in place we are ready to test them against an

XSD. The steps to take are as follows:
1. Apply “zvonSchematron.xsl” to “rules.schema” (our Schema-

tron file) using Altova’s XSLT Engine (or another). We named
our output file “temp.xsl”. 

2. Modify “temp.xsl” to remove HTML formatting. You can
avoid this step by removing the code in zvonSchema-
tron that generates presentation style, but as we said
earlier, we choose to keep it simple for this short article.

3. Use the “Setup Schema” macro on XMLSPY’s Tools menu to
add “temp.xsl” as a named “schema” available for validation
within the framework (since “temp.xsl” is an XSLT file this is
a broad definition of schema).

4. Use the “Setup Command” macro on XMLSPY’s Tools menu
to add something like: “c:\zvon\AltovaXSLT.exe -xml ~doc~ -
xsl ~schema~ -out temp.txt | more temp.txt”

5. Use the “Add Validation” macro on XMLSPY’s Tools menu to
add a validation step pairing the zvonSchematron command
with “temp.xsl” to the test document. 

6. Use the “Validate” macro on XMLSPY’s Tools menu to run a
test validation.

In combination with another validation command applying
XMLSPY’s native XSD validator, this otherwise valid XSD is caught
in five infractions of the work group rules and therefore fails to be
valid in that context, despite its “technical” correctness.

Conclusion
The development example outlined here offers a practical

alternative to a development team practicing ad hoc schema
design guideline monitoring. Moreover, for those who need the
extra descriptive power, this general approach to validation
provides additional flexibility within a versatile and well-known
development environment. Although XSD give the majority of
XML developers more than enough power, given the complexi-
ty and scope of the XML world, exploring options like those
described here is a valuable exercise for serious developers. 
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//  name for native XMLSPY XSD validation 
var xmlspyValidation = "XMLSPY W3C Schema";
//  error message
var validationError = "";
//  validation message
var validationMessage = "";
//---------------------------------
// @param: name of the PI
// @param: name of the first attr
// @param: value of the first attr
// @param: name of the second attr
// @param: value of the second attr
// @returns: void
// @notes: writes a PI to the current doc
//---------------------------------
function writePI( name, att1, att1val, att2, att2val) {}
//---------------------------------
// @param: the node name of the PI type
// @returns: array of string
//---------------------------------
function getPIValues ( name ) {}
//---------------------------------
// @param: number of the PI to remove (zero based)
// @returns: void
// @notes: will save document if successful
//---------------------------------
function removePI( number ) {}
//---------------------------------
// @param: string any PI that matches will be removed
// @notes: removes first PI that matches the text
//   passed in 
//---------------------------------
function removePIByMatch( text ) {}
//---------------------------------
// @param: string command name
// @param: string the command
// @notes: adds a command to the command file 
//---------------------------------
function addCommand( name, cmd ) {}
//---------------------------------
// @param: string command name
// @notes: removes a command from the command file 
//---------------------------------
function removeCommand( cmd ) {}
//---------------------------------

// @returns: Array of string
// @notes: gets a list of command names
//---------------------------------
function getCommands() {}
//---------------------------------
// @param: string schema name
// @param: string full path to schema file
// @notes: adds a schema to the schema file 
//---------------------------------
function addSchema( name, schema ) {}
//---------------------------------
// @param: string schema name
// @notes: removes a schema from the schema file 
//---------------------------------
function removeSchema( schema ) {}
//---------------------------------
// @returns: Array of string
// @notes: gets a list of schema names
//---------------------------------
function getSchemas() {}
//---------------------------------
// @notes: validates the current document
//---------------------------------
function validate() {}

//---------------------------------
// @notes: clears and adds the validation macros, 
//   (re)sets the messages to "" ('validationError', 
//     'validationMessage')
//---------------------------------
function showMacros() {}

//---------------------------------
// @param: string name of the calling function
// @param: Error object 
// @return: -1
// @notes: writes an error to the validation error 
//   message variable
//---------------------------------
function printError( caller, ex ) {}

//---------------------------------
// @notes: opens the 'reportError' form with contents 
//   of 'validationError'
//---------------------------------
function reportError() {}

LISTING 1•

Download the Code
www.sys-con.com/xml
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SHOW REPORT

JavaOne 2003
REVIEWED BY CHRIS PELTZ

Focus on XML and Web services

This year’s JavaOne provided a
good overview of the state of Web
services today. This show report

focuses on XML and Web services cov-
erage at the event.

Java and Web Services
The J2EE community is working to bet-

ter integrate Web services technologies into
the platform. The J2EE 1.4 platform will pro-
vide a fully integrated Web services model,
with support for SOAP 1.1, WSDL 1.1, and
XML 1.0. The second beta of the J2EE 1.4
was announced during the conference.

Also announced was the availability of
the Web Services Development Pack (WSDP)
1.2, which provides a set of enhanced XML
and Web services capabilities. The 1.2
release included updates to the following
APIs: JAXP and JAXB for working with XML;
JAXM, SAAJ, and JAX-RPC for XML messag-
ing; and JAXR for XML registries. 

Additionally, the 1.2 release includes
support for the new JavaServer Faces
technology and XML encryption and dig-
ital signature Java APIs.

Announcements were made on the
planned 2.0 releases of JAX-RPC and
JAXB. JAX-RPC 2.0 will be updated to
reflect the latest Web services specifica-
tions, SOAP 1.2 and WSDL 1.2. JAXB 2.0
will also be enhanced to support “partial
mapping,” a much-needed enhancement
for XML binding. Sun also announced
that JAXB, JAX-RPC, and SAAJ will be
released to the open source community.

Importance of Interoperability
Increased interoperability is one of the

key reasons enterprises are leveraging
Web services today. However, many are
still trying to determine how J2EE and
.NET Web services can be integrated. The
Web Services Interoperability (WS-I)
organization was put in place specifically
to address these interoperability issues.
There was great emphasis placed on WS-I
support at this year’s JavaOne.

The most promising news around inter-
operability was the announcement that the
J2EE 1.4 specification will be updated to
support the WS-I basic profile (BP). While
the BP addresses only the lower parts of the
Web services stack, it will go a long way in
resolving some of the current J2EE interop-
erability issues. Both the J2EE 1.4 beta 2 and
WSDP 1.2 that were announced included
support for the WS-I work.

WS-I is also developing sample appli-
cations demonstrating interoperability
between vendors. At the JavaOne Pavilion,
I was able to see live demonstrations from
both Oracle and SAP demonstrating a sup-
ply chain management sample application.

Ease of Development
One of the more exciting announce-

ments was around the J2SE 1.5 “Tiger”
release. Many of the enhancements being
made in 1.5 make Java development easier.
This includes implementation of the Java
Specification Request (JSR) 175, a metada-
ta facility allowing methods and classes to
be annotated. Building on this work is JSR
181, a BEA-led initiative that defines an
annotated Java format for defining Web
services in J2EE. BEA WebLogic Workshop
already includes support for this through
JavaDoc annotation tags.

Project Rave, a development tools plat-
form focused on the needs of the corporate
developer, will support JavaServer Faces
and Web services. With this tool, a develop-
er could construct a Web-based application
and easily connect to an existing Web ser-
vice through WSDL or UDDI. An early-access
release will be available in the fall of 2003. 

Security and Management
WS-Security and the Liberty Alliance

received a lot of attention. WS-Security
provides a set of SOAP enhancements to
support authentication, authorization,
and access control. The Liberty Alliance is
an industry consortium focused on pro-
viding a framework for managing a net-

work of federated identities. 
Current Java XML security initiatives

are JSR105, 106, and 155, focused on XML-
DSIG, XML-Encryption, and SAML. While
there are no current JSRs addressing WS-
Security and Liberty, vendors are already
providing APIs to support these initiatives.

This year’s conference also showed a
growing interest in Web services manage-
ment (WSM), including monitoring opera-
tional health, gaining business insights
from the data, managing security, and
SLAs. Challenges of WSM identified
included management of distributed and
heterogeneous platforms; tracking differ-
ent quality-of-service levels; and manag-
ing the aggregation of Web services. An
important distinction was made between
managing the platform and managing the
Web services themselves.

Web Services Collaboration
Web services collaboration garnered a

lot of attention at JavaOne. While stan-
dards like WSCI and BPEL4WS have been
in the press lately, the majority of the talks
were focused on ebXML.

ebXML is more focused on B2B envi-
ronments, providing a suite of middleware
components for facilitating collaboration
between trading partners. ebXML provides
support for reliable messaging, trading
partner agreements, registries, and busi-
ness processes. One question that was
raised was how ebXML related to WS-Secu-
rity, WS-Reliability, and WS-BPEL.

Two JSRS specific to business process-
es were announced at JavaOne. JSR 207 is
a specification defining metadata and
runtime interfaces for incorporating busi-
ness processes in Java. The Java Business
Integration (JBI) JSR 208 extends J2EE to
support business integration. Both JSRs
mentioned the need to support the
emerging standards of BPEL4WS, WSCI,
and/or WS-Choreography. 
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