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BeyondCategories
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A lead architect with Innovatem, based in Dallas, he is an expert in Java, Web, and XML technologies.

A J I T @ S Y S - C O N . C O M

Recently I did an analysis of Verticalnet’s ontology-based tools. It’s interesting that as soon
as you say the word ontology, people start wondering what they are and what they’re
good for. I went through a learning process this myself recently and would like to share

my findings with you. Ontologies, of course, are closely related to the world of XML.
XML allows authors to create their own markup tags, which seem to carry some semantics.

However, from a computational perspective a tag like <BOOK> carries as much in the way of
semantics as a tag like <H1>. A computer simply doesn’t know what an author is and how the
concept “author” is related to, for example, the concept “person.” 

The challenge in modeling data that implies a richer abstract notion requires a modeling par-
adigm that is beyond the hierarchical nature of an object tree. This is because a tree limits the
relationship between data elements to a parent–child or “is–a” relationship. Basically, a model-
ing environment that’s hierarchical in nature can be used only to define categories of data.

Business applications need very rich data definitions as well as the definition of sophisti-
cated relationships between the data elements being modeled. These relationships need to go
beyond the basic parent–child relationship that’s used to express categorization. For example,
buyers require data to flow from distributors, distributors require data to flow from suppliers,
and so on.

Currently, the paradigm to model data exchange of this kind is very limited. It can be
achieved using tags that bound the data definition or product-specific tables. XML allows the
definition of data tags that can be extended in a hierarchy. However, as the relationships
between the data tags become more specialized, XML tends to be too low-level to manage the
modeling in an efficient way.

Approaches like ebXML or RosettaNet try to tackle this problem by offering open XML-
based frameworks for capturing and expressing electronic business information. However, to
map this generic framework to different business environments, you have to map between the
terminologies of disparate business environments

The basic idea of an ontology is to define (1) sets of terms relating to a particular business
domain and (2) relationships between those terms. The set of terms with the definition of a rela-
tionship network constitutes an ontology. For example, a DTD or an XML Schema are examples
of primitive ontologies. XML is a great base for expressing ontologies. Languages for expressing
ontologies have been built on XML. Examples of such languages are Ontology Exchange
Language (XOL), Ontology Markup Language (OML), and Ontology Interchange Language (OIL).

The concept of ontologies is still in its infancy in the realm of
actual business applications even though ample research has been
conducted on the subject. A good source for more information on
ontologies is www.ontology.org. However, to apply this knowledge,
standard tools are needed in the market to creat ontologies in partic-
ular business domains. Verticalnet (www.verticalnet.com) is an
example of a company that has a set of ontology-based tools that are
currently used for modeling business applications in e-commerce.
Another interesting company that I was introduced to at the XML/Web
Services Edge Conference & Expo was Unicorn (www.unicorn.com).
Unicorn offers tools for mapping XML Schemas.

Although ontologies hold a lot of promise for sophisticated data
modeling, several challenges have to be met if this way of model-
ing is to become a business standard. Industry standards, tools,
and education need to become readily available to apply ontologies to problems that exist in
e-commerce today.
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WRITTEN BY SEAN MCGRATH ]

It sounds so easy. First, get a bunch of people together who share a common need to inter-
change some type of data – say, invoices. Explain XML to them. Explain the significant tech-
nical benefits of having an industry standard schema for invoices.
Get technically minded individuals into a room with plenty of whiteboards and caffeine.

Sometime later they’ll emerge with a consensus model of what it is to be an “invoice”
enshrined in some schema language (UML/XML Schema/DTD/RelaxNG/whatever).

Thereafter, all interested parties use the schema for data interchange and all is sweetness and light.
This makes 100% technical sense but it often doesn’t work in the real world. The reasons it

doesn’t work have nothing to do with flavors of schema language or indeed flavors of markup
language. It often doesn’t work because of soft issues concerning people.

Let’s start with Zipf’s law and the Principle of Least Effort (http://cogsci.umn.edu/millen-
nium/1109153206.html). Simply put, humans strive to do as little as possible to communicate.
The language this article is written in, English, is literally riddled with structures that break the
rules of English grammar – the schema – in the interests of quick and easy communication.

All human languages exhibit this phenomenon. Successful languages adapt to allow humans to
cut corners in the interest of quicker communications. XML tag languages that don’t offer similar
functionality are asking for trouble. That trouble can manifest itself in a number of possible ways.

First, users may engage in “tag abuse” – using tags for purposes they weren’t intended for
because it makes their life easier.

Second, users may create point-to-point side agreements between themselves for sim-
pler communications and convert their simple communications to the official schema
only when forced to.

Third, users may lobby for  “flexibility” that allows them to make local modifications to the
industry standard schema, thus creating an entire family of mutually incompatible but similar
languages that start as patois and grow into full-blown, mutually incompatible dialects. 

Fourth, users may bring the standard initiative down. If this happens, everything from the
coffee to the schema language can be blamed. Everything, that is, except noncompliance with
Zipf’s Principle of Least Effort.

Then there’s the matter of organic schema growth and what I call the  “tag bag syndrome.” 
Successful languages, and XML-based tag languages are no exception, need to exhibit the abil-

ity to change and evolve over time. Otherwise they atrophy and eventually die. With human lan-
guages we just change their grammatical structures and idioms without worrying about historical
material fitting the new forms. In other words, we aren’t worried about backward compatibility.

With XML tag languages we’re typically very worried about backward compatibility. When we
need to modify a schema to cater to a new phenomenon, we cannot allow previously valid doc-
uments to become invalid. As a result, we loosen the constraints in the schema. Over time, the
gradual loosening of constraints erodes the tight control over structure the schema designers put
there in the first place. The result is a bag of tags – structures of the form “X can consist of any
number of A or B or C or….” In DTD terminology these are known as repeating OR groups.

This leads us nicely to the next soft issue: George Miller’s law concerning the cognitive lim-
its of human beings. If you present humans with a list of more than seven options to choose
from at any one time, they’ll start to feel overloaded and uncomfortable. When it comes to cre-
ating XML conforming to a  “bag of tags schema,” there can be an overwhelming feeling of
drowning in a sea of options.

Continued on page 8
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Reader Questions
I have a couple of questions about

Jonathan Knudsen’s article in XML-Journal,
Vol. 2, issue 11 – one about style and one
about the specific  methodology.
1. In the commandAction() function, you

choose to program:

if (c.getCommandType() == Command.EXIT)

where I frequently see

if (c == exitCommand)

with the addition of code to create the
Command “button” in either the construc-
tor or startApp().

I have seen this done both ways, and
think that yours would be the most effi-
cient yet less “object” than the other
method. Please comment.

2. Again in the commandAction() function,
you have the previous noted comparison,
with the terminate logic, and then the rest
of the function is essentially a default case.
I understand that this is a very simple ex-
ample, but these seem to me to be the very
bad habits that people get into that eventu-
ally turn around and bite them or someone
else when it comes time to extend or mod-
ify these same functions.

The simple inclusion of a wrapper
around the rest of the function:

> else if (c.getCommandType() ==

Command.SCREEN) {

> InputStream rawIn =

> this.getClass().getResourceAsStream

("/exmaple1.xml");

> ...

>       }

makes it very clear to the next person to look
at this code that all of this function is not to be
performed each time the function is called.

Kevin Timm
via e-mail

Writer Response
Thanks for your thoughtful questions.

1. Using Command.EXIT is, perhaps, less
object-y. Nevertheless, the appeal is that
I’m able to save on a member variable. By
testing the command type, I don’t have to
save a reference to the command itself,
which simplifies my class a little bit.

2. Fair enough – this is mostly a question of
style. I live in my own little world, but if I were
writing code that I thought someone else
would have to maintain someday, I might
well make it more explicit as you suggested.

Jonathan Knudsen
jonathan.knudsen@sun.com

Simplicity Is the Key
I read with delight Mark Baker’s article on

“Designing XML Tagging Languages” (XML-J,
Vol. 2, issue 8). I don’t use OmniMark, but I do
try to create document structures and XSL that
are as simple as will do the job. In fact, I try not
to use a formal DTD until I have done some
early functional prototypes for a customer.

Thanks for the article.

Dorothy J. Hoskins
via e-mail

Where, O Where?
What happened to Ketan Patel’s series? I

thought it was going to be a 4-part series. Part
1 (“Business – Not Dialects – Will Drive XML
Adoption”) was in September, and Part 2
(“XML, Collaboration, and Workflow”) was 
in October, but I can’t find Part 3 in the
November issue. Will there be another article? 

I really like the series, and I’m looking for-
ward to reading more.

George Cummings
via e-mail

I’m glad you like the series. It will resume in
our February issue.
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Letters may be edited for grammar and 
clarity as well as length.

Please e-mail any comments to Ajit Sagar
at ajit@sys-con.com.

LetterstotheEditor

Industry Commentary Continued from page 7

In the back office the software developer is similarly overwhelmed
because the large number of choices at each point in the schema
translates into a programmer’s worst nightmare. known as an explod-
ing state space.

Schema creators ignore Miller’s rule at their peril. User and soft-
ware developers alike can and will subvert the technically elegant
designs in order to work within comfortable cognitive limits.

It’s important to remember that the “group of people getting
together to agree on a data interchange standard” phenomenon is
not a new one. Stepping back just one generation, this went on
wholesale in the SGML world – without much success. It wouldn’t be
good soft-issue tactics for me to mention any failed standards initia-
tives by name. You’ll find plenty of evidence if you read through
some history of the SGML years, especially the early-to-mid-’90s.

My contention is that the failed industry-standard schema ini-

tiatives of the past did not fail for technical reasons; they failed for
human reasons. There is a rich lore of experience here that the new
wave of XML schema designers could do worse than mine for valu-
able insights. Those that don’t learn from the mistakes of the past
truly are doomed to repeat them.

Apart from paying due regard to history, I think XML schema
design needs to take a leaf out of the extreme programming book.
Start with the customer (human), do the smallest thing than can
possibly work, and start using it. Never lose sight of the human cre-
ating the XML content or the human writing software to process
the content. Remember Miller’s law. Remember Zipf’s law. Allow
the schema to grow/evolve organically over time. It will anyway,
whether the schema designer likes it or not.

The only industry standard schemas still standing at the end of
this decade will be the ones that address the soft issues.
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THE ELECTRONIC BUSINESS EXTENSIBLE MARKUP

LANGUAGE, BETTER KNOWN AS EBXML, AIMS TO

ALLOW COMPANIES OF ANY SIZE TO CONDUCT BUSINESS

ELECTRONICALLY VIA THE INTERNET. OBVIOUSLY, 

COMPANIES DOING BUSINESS TOGETHER ISN’T A NEW

IDEA. EDI (ELECTRONIC DATA INTERCHANGE) HAS

BEEN USED BETWEEN LARGE BUSINESSES TO CONDUCT

ELECTRONIC BUSINESS SINCE THE 1960S. HOWEVER,

EDI OFTEN REQUIRES THE IMPLEMENTATION OF

CUSTOM PROTOCOLS AND PROPRIETARY MESSAGE

FORMATS BETWEEN THE INDIVIDUAL COMPANIES.



Because of this, its use has been restricted to larger corporations that
can absorb the initial costs required to do business in this fashion.
The goal of ebXML is to provide a flexible, open infrastructure that

will let companies of any size, anywhere in the world, do business together. 
The ebXML effort is jointly sponsored by the United Nations Centre

for Trade Facilitation and Electronic Business (UN/CEFACT) and OASIS,
the Organization for the Advancement of Structured Information
Standards, along with approximately 30 other industry leaders.
UN/CEFACT is also the standards body behind EDIFACT, an EDI stan-
dard used heavily throughout Europe and the Pacific Rim.

The ebXML group has delivered three key components of a next-gen-
eration B2B infrastructure: 
• An XML messaging specification
• A trading partners agreement specification
• A registry/repository specification

A second initiative at OASIS has begun to create a Universal Business
Language (UBL), essentially a standard set of XML business documents
to be used for B2B transactions. UBL is based on xCBL 3.0, which is freely
available and widely deployed. 

In this article we’ll explore the ebXML Registry/Repository, one of the
cornerstone components of the ebXML architecture.

What Is the ebXML Registry?
The ebXML Registry serves as a central repository that enables busi-

nesses to share information. The ebXML Registry Services specification
defines it as “a set of services that enable sharing of information between
interested parties for the purpose of enabling business process integra-
tion between such parties based on the ebXML specifications.” So, in
addition to being a directory of content, it’s a storage mechanism.
Essentially, it’s a place where people can locate, store, and retrieve
objects with the intention of performing B2B transactions. Figure 1 illus-
trates the role of the registry in a typical B2B scenario.

What types of objects does the registry handle? Actually, the Registry
Information Model (RIM) is described in its entirety in another specifi-
cation (see Resources section). At its core are two key objects: the
RegistryEntry and the ClassificationNode.

The RegistryEntry object is meant to contain an ebXML-specified
object. For example, a Collaboration Protocol Profile (CPP), a Col-
laboration Protocol Agreement (CPA), a UBL document, or even a soft-
ware component could be held within a RegistryEntry. 

ClassificationNodes are used to create tree structures that are then
used to define Classification schemes or ontologies. Most of the other
registry objects are associated with one or more RegistryEntries and are
described in Table 1.
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Classifications
Before we discuss how to interact with an ebXML Registry, it’s probably

worthwhile to discuss the concept of Classifications. In an ebXML Registry
a classification hierarchy exists independent of any objects to be classified.
A classification hierarchy is described by a collection of ClassificationNodes. 

For example, we may have a “Geography” classification tree, as
depicted in Figure 2. This classification tree simply describes the hier-
archy of possible classifications. For example, it indicates that “Korea”
is a member of “Asia.” Both Korea and Asia are ClassificationNodes.

When an object is stored in the registry, it can be associated with a num-
ber of ClassificationNodes. For example, a company submitting a docu-
ment for a company in Korea could associate that document with the Korea
ClassificationNode. This is called a Classification. Then, when someone
queries for all the companies in Asia, the Classification hierarchy is used to
determine that any entry with an association, or Classification, directly to
the “Korea” ClassificationNode is also indirectly Classified by “Asia.”

When operating with an ebXML Registry, it’s important to remem-
ber the distinction between a ClassificationNode and an actual
Classification. Both can be created, queried, and modified, so you need
to know which one you actually intend to work upon.

The Public Interfaces
How do we access the objects described above? The ebXML Registry

specification calls for two basic interfaces for interaction with the reg-
istry: the ObjectManager interface and the ObjectQueryManager inter-
face. A UML diagram of these interfaces can be seen in Figure 3. The
ObjectManager interface provides life-cycle methods for the objects
maintained by the registry while the ObjectQueryManager interface
provides methods for locating and retrieving objects from the registry.

While the specification doesn’t explicitly describe an implementa-
tion technology, it does describe the exact functions provided by each
of these interfaces. However, the recommended implementation tech-
nology is actually SOAP and XML. So every time you read something
about a given method with certain parameters, think of a SOAP request
as the method with an XML payload that represents the parameters.

The ObjectManager Interface
An object in an ebXML Registry can exist in one of four basic states.

Figure 4 depicts the various object states in the registry and the
ObjectManager methods that cause the various state transitions. 

When an object is first introduced to the registry it exists in a
Submitted state. From there the object can be moved into an Approved
state. Once an object has reached that state, it’s ready for use by the par-
ticipating business parties. Objects in the Approved state can continue to
be updated and modified. A time may come, however, when this object

needs to be retired. At that time the object can be moved to a Deprecated
state. Once in this state, the object continues to be accessible but may no
longer be modified or updated. Eventually it may be moved to a Removed
state where it is no longer accessible by the participating business par-
ties. Effectively, the object has been removed from the registry.

The ObjectManager interface provides the methods to create new
objects and affect state transitions on existing objects. However, all of
these methods are not available to the general public. We’ll take a look
at the security restrictions placed on these methods later.

The ObjectQueryManager Interface
Now that we know how to create objects within the registry, we need

a way to find and access those objects. That is the purpose of the meth-
ods provided via the ObjectQueryManager interface. Just as SELECT
statements constitute the majority of requests processed by a database,
these query methods are the most common requests of an ebXML
Registry. In that light it accounts for why over 50% of the content of the
ebXML Registry specification has been devoted to the query interfaces!

To support the various types of queries that users may want to exe-
cute, three different query methods have been defined. Any registry
that claims to be ebXML compliant must support the first two, known
as the Browse and Drill Down Query and the Filter Query. The third is a
SQL Query interface, which isn’t required by the ebXML specification.
However, the specification makes it clear that if you do support a SQL
Query type interface, it must meet the specifications described in the
ebXML Registry specification. It’s an optional, yet standardized, inter-
face. Let’s take a look at each of these in detail:

Browse and Drill Down Query
As you might imagine, the simplest type of query interface is an

interactive query in which the user provides the “filtering” capabilities.
The Browse and Drill Down Query of an ebXML Registry provides this
capability. Three methods provide this functionality.

The first one is getRootClassificationNodes, which basically returns
all ClassificationNodes in the registry that don’t have a parent. The only
parameter that can be specified, namePattern, works like a SQL-92
LIKE clause, allowing you to specify a wildcard pattern for the query.

Now that you have a collection of root ClassificationNodes, you may
want to “drill down” into one of these nodes by retrieving all of its chil-
dren. This is accomplished through the getClassificationTree method,
which has two parameters, parent and depth. Parent is the parent for
which the children are being retrieved. Depth is an optional element. If
it isn’t specified, it defaults to 1, and only the immediate children of the
given parent are retrieved. Otherwise, depth refers to how many levels
of the hierarchy of a given parent should be retrieved. A value of zero or
less indicates that all children should be retrieved.

FIGURE 1 Role of the registry in B2B scenario

NAME DESCRIPTION

Package Packages are used to group together related RegistryEntries

ExternalLink Allows for external items not managed by the registry to be 
associated with a RegistryEntry; for example, a link to the 
submitting company’s home page could be included

Classification Associates this particular RegistryEntry with a 
ClassificationNode 

Slot Generic data containers that can be dynamically added 
and removed from a RegistryEntry; this provides the ability 
to add arbitrary attributes to a RegistryEntry

ExternalIdentifier Used to hold additional identifier information for given 
RegistryEntry, such as a DUNS number, social security 
number, or tax ID number

AuditableEvent Collection of AuditableEvents that describe the audit trail 
for a given RegistryEntry

NAME DESCRIPTION

TABLE 1 ebXML Registry objects
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Once users have browsed their way down to a ClassificationNode
that they’re interested in, they’ll most likely want to look at the
RegistryEntries associated with that ClassificationNode. This request is
made through the getClassifiedObjects method which is supplied with a
list of ClassificationNodes that the user is interested in. The registry then
returns all objects that are either directly classified by the supplied
ClassificationNode or directly classified by a descendant of the supplied
ClassificationNode, and thus indirectly classified by the parent
ClassificationNode.  If multiple ClassificationNodes are supplied, they
are AND’ed together. That is, the object returned must be classified,
either directly or indirectly, by each of the supplied ClassificationNodes.

It’s easy to see how the Browse and Drill Down Query interface could
be used to build an interactive GUI. This is exactly why it was created:
to facilitate the creation of ebXML Registry browsers that a business
could use to locate a particular service.

Filter Query
While the Browse and Drill Down Query interface is well suited for

building a GUI, it isn’t very powerful. To support more complex queries,
the Filter Query interface is provided, which supports an XML syntax
that describes a set of class filters. Each of these class filters is a predi-
cate clause intended to restrict the result set.

The topmost restriction when performing a Filter Query pertains to
the type of object you’re looking for. For example, you may be interest-
ed in finding a RegistryEntry, an AuditableEvent, or a Classification-
Node. From there you specify various class filters to restrict the result
set. A working example may be the best way to describe how this Filter
Query interface operates. Take a look at the sample in Listing 1, which
is taken from the ebXML Registry Specification.
• Line 1: This identifies this request as a request for a RegistryEntry.

Other possible types of queries include the AuditableEventQuery, the

ClassificationNodeQuery, the RegistryPackageQuery,
the OrganizationQuery.

• Lines 2–4: This describes the first filter that’s placed
on our return items. In this case we place a restriction
on the status attribute of the RegistryEntry in which
the status must be equal to “Approved.” A full set of
string operators, such as EQUAL, STARTSWITH, and
ENDSWITH, as well as numerous other operators for
boolean and numeric values, exist. 

• Line 5: This section begins a filter on the Classifications
associated with this RegistryEntry. 

• Lines 6–9: In this first section we specify that there
must be a ClassificationNode that starts
with, or has a parent identifier of, urn:-
ebxml:cs:industry.  This indicates that we are
placing a restriction on the industry of the
result set. The next predicate furthers that
restriction to the “Automotive” industry
through an XPATH-like identifier.

• Lines 10–13: Similar to the previous clause,
this clause restricts us to a particular geogra-
phy, namely Japan.

Once the XML describing your query has
been created, it can be executed by making a

call to the submitAdhocQuery method of the ObjectQueryManager
interface. 

As you can see, the Filter Query provides the capability to execute
rich and complex queries against an ebXML Registry. This query inter-
face is mandatory for any ebXML registry. However, many people are
familiar with a different query language, namely SQL. To provide a
query interface that’s already known by the masses, the ebXML specifi-
cation also specifies an optional SQL Query interface.

SQL Query
A given ebXML Registry implementation may choose to support the

optional SQL Query interface. This interface supports a basic subset of
the SELECT statement as described by the SQL-92 standard. It’s also
been extended to allow for the calling of stored procedures. Although
the ebXML Registry specification does supply a sample relational data-
base schema for data storage, the data can be stored in any manner and
still be ebXML compliant.

The specification essentially defines a binding between the RIM and
a set of fictional database tables that are used in a given SQL Query state-
ment. For example, if you wanted to find the global ID of any
RegistryEntry with a name containing “Java” and a version number other
than 2, you could issue the following SQL Statement to the SQL Interface:

SELECT id 

FROM RegistryEntry 

WHERE name LIKE ‘%Java%’

AND majorVersion > 2

When querying ClassificationNodes, the primary identifier is a unique
ID created by the registry. Using these IDs you can query other nodes by
parents and so forth. However, an alternative identifier has also been pro-

vided for use in SQL Queries. Each ClassificationNode can
also be located by an XPATH-like expression describing
this node. An example path for a ClassificationNode would
be something like “/Geography/Asia/Japan/Tokyo”.

To submit a SQL Query, the text of the SQL state-
ment is passed as a parameter to the submitAd-
hocQuery method of the ObjectQueryManager, just as
a Filter Query would be submitted.

Content Retrieval
The query methods we’ve examined don’t return

the actual content we’re interested in. Rather, they
return a unique identifier of the Repository-
Entries that we want to retrieve. The only
thing left to do is to retrieve our actual data. To
do this, we simply call the getContent method
and supply a list of identifiers for the objects
we wish to retrieve. If there are no errors in
retrieving the data, a success response is
returned along with the requested data. Each
requested object is returned as a separate,
additional payload. Keep in mind that you can
store any type of data in the registry – not only
XML, but other document types, object mod-
els, and even software components.

FIGURE 3 ObjectManager and ObjectQueryManager interfaces

FIGURE 2 Geography classification tree

The Browse and Drill Down Query interface facilitates
creation of ebXML Registry browsers that a business

could use to locate a particular service
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Security
While the Registry Information Model is capable of

supporting quite a sophisticated security model, the
current ebXML Registry specification calls for a mini-
malist approach to security. The basic philosophy is
that “Any known entity can publish content and anyone
can view published content.” 

To meet the above requirement, the specification
defines three different types of users: RegistryGuest,
ContentOwner, and RegistryAdministrator.

The RegistryGuest role describes any unauthenticat-
ed use of the registry. According to the basic security phi-
losophy, anyone can view published content. Therefore
there’s no need to authenticate a large portion of the user
community. A RegistryGuest should be able to call any
read-only, getXXX(), methods on any registry objects.

The other two roles, however, require authentication to
the registry. Since the registry doesn’t support the concept
of a session containing multiple messages, each message
is treated as an independent request that potentially needs
to be attributable to a particular principal. The specifica-
tion requires that a registry use “a credential-based
authentication mechanism based on digital certificates
and signatures.” Given an authentication mechanism, we
can now determine who is making a particular request, if
necessary, and which role that user has in the registry.

The ContentOwner role is implicitly granted to
someone who is the submitter or owner of registry con-
tent. ContentOwners can access all of the methods available on the
objects that they own. This includes the life-cycle methods of the
ObjectManager interface. The RegistryAdministrator role is a super-

user role assigned to the administrator of the registry. A Registry-
Administrator is able to call any method on any Registry object.

While the current registry specification describes a minimalist secu-
rity model, the actual RIM can support a much richer security model.
In the future, the Registry specification will most likely support more
complex ACL and role-based security for individual objects.

What About UDDI?
While some people believe that the ebXML Registry and UDDI are in

competition, they are actually complementary. A key distinction be-
tween the two that must be understood is that while UDDI contains a
directory of references to Web services information, the ebXML Registry
contains the objects themselves. Actually, the two technologies are best
used in conjunction. A company interested in finding a new ebXML
business partner would first use UDDI to locate a particular ebXML
Registry/Repository. This search would return a reference to an ebXML
Registry. The company could then access the ebXML Registry to discov-
er the CPP for their new potential partner and then initiate a new CPA.

Implementations
If you’re interested in gaining some hands-on experience with an

ebXML Registry, there are two basic paths you can take. The first is to down-
load and install an implementation of an ebXML Registry. Sun has a free
J2EE implementation of the ebXML Registry specification available for
download (see Resources section). Although it includes instructions for

deploying on the iPlanet Application Server, it can be de-
ployed on any J2EE application server.

The second path is to access an external ebXML Registry
hosted by another company. Two companies currently work-
ing on public ebXML servers are the Korea Trade Network
and the DISA Registry Initiative (DRIve). The Korea Trade
Network provides an openly accessible registry service. How-
ever, most of the site is in Korean, so if you can’t read it I sug-
gest using something like AltaVista’s Babel Fish to translate
the pages in real time. The DISA Registry is currently under
implementation. However, as ebXML gains momentum,
more public ebXML Registries will begin to appear.

The Future
Several companies are working to provide commercial

implementations of the ebXML Registry and other core tech-
nology components of ebXML. Over the next six to 18 months
the UBL group will be producing business schemas that will be
freely available to the public. While the ebXML and UBL tech-
nologies are still in their early stages, they have a huge amount
of support in the industry. Given this amount of support and
the clear opportunities in B2B transactions between compa-
nies of any size, this technology is one to watch this year.

Resources
• ebXML home page: www.ebxml.org
• OASIS home page: www.oasis-open.org
• Registry specification: www.ebxml.org/specs/ebRS.pdf

• Registry information model: www.ebxml.org/specs/ebRIM.pdf
• Using UDDI to find ebXML registries/repositories: www.ebxml.org/

specs/rrUDDI.pdf

• Sun’s ebXML registry/repository implementation: www.sun.com/
software/xml/developers/regrep

• Korea Trade Network: www.ebxml.or.kr/registry/index.html
• AltaVista Babel Fish: http://world.altavista.com
• DISA registry initiative: www.disa.org/drive

AUTHOR BIO
Kristian Cibulskis is a freelance consultant focusing on Enterprise Java and XML solutions. 

FIGURE 4 Object states and
ObjectManager methods

1: <RegistryEntryQuery> 
2:   <RegistryEntryFilter>
3:     status EQUAL "Approved"
4:   </RegistryEntryFilter>
5:   <HasClassificationBranch>
6:     <ClassificationNodeFilter>
7:       id STARTSWITH "urn:ebxml:cs:industry" AND 
8:       path EQUAL "Industry/Automotive"
9:     </ClassificationNodeFilter>

10:     <ClassificationNodeFilter>
11:       id STARTSWITH "urn:ebxml:cs:geography" AND
12:       path EQUAL "Geography/Asia/Japan"
13:     </ClassificationNodeFilter>
14:   </HasClassificationBranch>
15: </RegistryEntryQuery>

While the ebXML and UBL technologies 
are still in their early stages, they have a huge amount 

of support in the industry

DOWNLOAD THE CODE @
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VoiceXML is the technology that will
make this happen.

In Parts 1 and 2 of this series (XML-J,
Vol. 2, issues 10, 11) I briefly discussed
how to transform an XML document into
HTML (Web) using client-side trans-

formation with Internet Explorer 5.0
and using XSLT to transform an

XML document into WML (WAP). 
In this tutorial I’ll discuss how,

using the same framework we
developed in Part 2, XSLT can

transform our XML example to
VoiceXML (speech). The primary pur-

pose of the tutorial, however, is to intro-
duce the following:
• The basics of VoiceXML 2.0
• The use of XSLT to transform XML to

VoiceXML

Since this is only a very basic intro-
duction to VoiceXML, we won’t be focus-
ing on developing VoiceXML applica-
tions, but rather the transformation. In
fact, the resultant VoiceXML is a very
simple document that doesn’t prompt
the user for any inputs. If you want to
lean more about VoiceXML 2.0 and how
to develop advanced features, please
check the Resources section at the end
of this tutorial.

What Is VoiceXML?
VoiceXML is an XML-based markup

language that defines a spoken dialog
just as HTML defines a graphical Web
page. It was developed by the VoiceXML
Forum as a consolidation of several pro-
prietary formats developed earlier by
the forum founders – AT&T, IBM,
Lucent, and Motorola. The VoiceXML 1.0
specification was published in March
2000. It did not, however, define speech
grammar or audio format, leaving this to

each vendor to implement, thus limiting
the ease of portability of VoiceXML
applications. Actually, I developed a few
100% VoiceXML 1.0-compliant applica-
tions using one of the voice vendors but
they wouldn’t work on another voice
vendor. Talk about defeating the pur-
pose of having specifications!

Fortunately, on October 23, 2001, the
World Wide Web Consortium published
the VoiceXML 2.0 standard. This new stan-
dard is expected to be adopted quickly in
the voice industry, and new voice-based
applications will be designed predomi-
nantly in accordance with VoiceXML.
Major actors in the voice industry are
backing the VoiceXML 2.0 standard speci-
fied by the W3C subgroup for VoiceXML.

In fact, the VoiceXML Forum has
signed a Memorandum of Understanding
with the W3C marking the Forum’s release
of the trademark to the public domain.
The signing of the MOU coincided with
the W3C release of the first Public Working
Draft of VoiceXML version 2.0.

The 2.0 specification is based on
extensive industry experience with
VoiceXML 1.0. The principal differences: 
• VoiceXML 2.0 requires support for the

W3C speech grammar, audio, and
speech synthesis languages. It includes
a new log element and makes obsoles-
cent the dtmf, emp, div, pros, and sayas
elements. There are many changes to
other elements and clarifications that
will ensure greater interoperability.

• The specification has been clarified in
many areas and reorganized for ease
of understanding. 

An application written in VoiceXML
defines the prompts to be uttered by the
system, the speech recognition gram-
mars, and the actions the system is to

take based on what the user says. In
many ways these capabilities are similar
to those of a speech-enabled applica-
tion in a traditional Interactive Voice
Response environment. In fact, to an
end user, spoken access to the Internet
using a VoiceXML application will ap-
pear very similar to accessing an IVR-
based speech-enabled application. 

How Does VoiceXML Technology
Differ from IVR Systems?

VoiceXML has at least three advan-
tages over proprietary voice platforms:
1. It’s open platform: VoiceXML was

developed with an open platform in
mind. There’s no need to use propri-
etary tools or run on proprietary plat-
forms. In contrast, some speech
applications (including IVR) were
developed using proprietary tools
and run on proprietary platforms.
Changing platforms is extremely
labor-intensive and expensive. Voice-
XML provides an open environment
with standardized dialog scripting
and speech grammar formats that
developers have to learn only once. 

2. You can leverage existing Web integra-
tion: VoiceXML allows back-end devel-
opment to be done once for any Web
environment, spoken or graphical. In
addition, back-end development is
done with standard Web development
techniques for both client- and server-
side development, such as CGI scripts,
Java servlets, and JSP. This allows appli-
cation developers to leverage existing
Web development skills rather than
having to learn proprietary systems.

3. It’s declarative and simple: VoiceXML
attempts to make the description of the
dialog declarative. This means that the
developer describes the dialog that is to
be implemented at a relatively high
level. The voice browser platform han-
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Transform an XML example to speech
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S omeday soon you’ll be able to tell the Internet what you’re interested in and have it respond with the information
you need. You could instruct a Web site to monitor traffic reports, for example, then tell it where you’re heading. If
there’s a traffic jam, the Web site will dial your cell phone to alert you and suggest an alternate route.
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dles the low-level details of transitioning
between dialog states, activating speech
recognizers, handling telephony, and
playing prompts. Most current applica-
tion development environments are
procedural in that they require the
developer to handle these details manu-
ally, through programming in languages
like C++, Java, Visual Basic, and propri-
etary IVR scripting languages. 

What Do We Need?
This tutorial requires the use of the

following software and services:
• Xalan-java version: www.apache.org
• JDK 1.2 or 1.3: www.javasoft.com (I’m

assuming you’ve already installed
JVM on your machine)

You also need to register with Tellme
Studio at http://studio.tellme.com (the
service is free).

Our Original XML Document
Listing 1 shows our original XML doc-

ument (mybooks.xml). We won’t refer-
ence any XSL stylesheet onto our XML
document because we’ll plug in our
VoiceXML, XSL, and XML files to perform
the translation from a command line.

The Goal
Our goal is to produce a VoiceXML

document and upload it as in Figure 1.

Creating the Stylesheet Document
Let’s devise a stylesheet to convert

the mybooks.xml document to Voice-
XML. Listing 2 shows a complete XSL file
(mybooks2voice.xsl) to transform our
XML file (mybooks.xml) into a Voice-
XML file (mybooks_vxml.vxml). Listing
3 shows a completely transformed
VoiceXML file.

Performing the Transformation
from the Command Line

As explained in Part 2, you must
include xalan.jar and xerces.jar on your
system class path to perform the trans-
lation. Java.org.apache.xalan.xslt.Pro-
cess provides a basic utility for perform-
ing transformations from the command
line. The command line for most stan-
dard transformations is:

java org.apache.xalan.xslt.Process -

in xmlSource -xsl stylesheet -out

outputfile

where “xmlSource” is the XML source
file name, “stylesheet” is the XSL style-
sheet file name, and “outputfile” is the
output file name. If you want the output
to be displayed on the screen, simply
omit the -out flag and argument.

I’ve saved both my mybooks.xml and
mybooks2voice.xsl in the d:\gotxslt direc-
tory. To perform the translation, type:

D:\>cd gotxslt

D:\gotxslt>java

org.apache.xalan.xslt.Process –in

mybooks.xml –xslt mybooks2voice.xsl

–out mybooks_vxml.vxml

If all goes well, a new file, my-
books_vxml.vxml, will be the output
from the XML to VoiceXML translation.
This file is a pure ASCII file, so it can be
opened and studied in any text editor.

Using/Configuring Tellme Studio
Once you register with Tellme Studio,

click on “MyStudio.” On this page are
two tabs, Application URL and Scratch-
pad. Click on Application URL tab. Enter
the URL for your VoiceXML file (my-
books_vxml.vxml). For example:

http://www.mywebserver.com/voicexml/

mybooks_vxml.vxml

Obviously, you need to upload this
file to your Web server for the Tellme
application to see your file. You can
modify the Application URL for your ap-
plication at any time from your My-
Studio page by updating the informa-
tion and clicking “update”. 

Note: If you’re going to use Geocities
(Yahoo’s free service) as your Web server,
you need to change the extension from
“.vxml” to “.xml” in order to upload the
file. This should be okay since VoiceXML
is an XML file.

Don’t Have a Web Server?
Want to test some simple VoiceXML

without having to save it to a Web server?
Just click and copy the VoiceXML docu-
ment, then click Scratchpad tab and paste
it in. You can also click on the “check syn-
tax” button to see if any errors occurred
during the copy/paste procedure.

Now all you have to do is call 1-800-
555-VXML to preview it – provided that
you entered your developer ID and
password. That’s all there is to it.

Understanding Our 
VoiceXML Output

Now let’s take a closer look at our
mybooks_vxml.vxml. We won’t go over
the stylesheet because it’s simple and so
easy to understand. Instead, we’ll go
over the output VoiceXML file (see
Listing 2) to familiarize ourselves with
VoiceXML syntax. 

Since VoiceXML belongs to the XML
family, the first line of the XML declara-
tion is obligatory. After some PI (pro-

cessing instruction) for the stylesheet,
we match the root element, <BOOKS>,
which defines the top-level (root) ele-
ment for the document.

Next we have to let the voice browser
know that we’re conforming to Voice-
XML 2.0. Currently, VoiceXML provides
two types of dialogs: <form> and
<menu>. The first provides information
for the user or presents fields to be filled
by the user input. Every <form> dialog
contains one or more form items, which
are elements within a form that describe
some kind of user interaction related to
filling in the form. 

The <menu> element presents a list
of choices to the user and transitions to
the chosen information. The <menu> is
a convenient syntactic shorthand for a
form containing a single anonymous
field that prompts the user to make a
choice and transitions to different
places based on that choice. 

Moving further into the document,
the first form item we see is <block>. A
<block> is a kind of executable context
that provides a set of commands to be
executed sequentially. Blocks are usually
used for presenting information to the
user. Within the <block>, the <prompt>
and <audio> are used. 

Note: The Tellme Voice Application
Network integrates a third-party text-to-
speech (TTS) engine to convert text to
speech. Formerly, Tellme used Lernout
& Hauspie RealSpeak for TTS support.
Tellme now uses AT&T Natural Voices to
perform this task. Per Tellme and AT&T,
“The AT&T Labs Natural Voices TTS
engine increases the natural quality of
synthetic speech so that customers can
comfortably listen for longer periods of
time – without fatigue or annoyance.” In
other words, Tellme switched to AT&T
Natural Voices for its superior speech
synthesis capabilities.

The switch may introduce some
incompatibilities that require you to
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FIGURE 1 VoiceXML Tellme Studio
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tion. Learn about the specific differ-
ences at http://studio.tellme.com/gen-
eral/tts.html.

In our example we used the TTS
engine for all the prompt elements, but
you can also use an audio element
inside the prompt element to specify a
file containing recorded audio. The
<audio> elements are also using the
TTS engine. The <audio> element plays
a prerecorded audio file or text that’s
converted to synthesized speech. If the
src or data attribute points to a valid
audio file, then any text specified is
ignored. If the audio file isn’t found, the
specified text is played to the user. If
you specify a URL or location of your
.wav files to a nonexistent file and don’t
provide alternate text, you get a TTS
error message. 

A prerecorded voice offers better audio
quality than a synthesized voice. There-
fore it is always recommended that you
add audio files even if you don’t have any. 

We use the <break> element, which
stops the speech for the amount indicat-
ed in milliseconds. 

Notice that we did not define any
grammar in this tutorial. The reason is
that our example is so simple that it did-
n’t prompt the user for any input. A
grammar defines the set of valid expres-
sions that a user can say when interact-
ing with a voice application. Each inter-
active dialog in an application refer-
ences one or more grammars using one
or more grammar elements.

Conclusion
This article gives you an easy way to

generate a VoiceXML file manually by
using an XSLT processor. There are, of
course, several other ways that you can
generate VoiceXML or any files dynami-
cally using XSLT and Java servlets as an
example.

I hope that you have gained valuable
knowledge concerning the use of XML/-
XSLT technologies. I also hope it’s

enough to get you excited about XML
technology and get you thinking about
where it’s going. Both XML and XSLT are
currently receiving a lot of interest from
vendors and developers alike due to
their simplicity and flexibility in cus-
tomizing the content. As for VoiceXML, I
am a firm believer in this technology. 

Resources
• VoiceXML 2.0 W3C: www.w3.org/TR/

2001/WD-voicexml20-20011023/
• VoiceXML Forum: www.voicexml.

org/mou.html
• Tellme VoiceXML 2.0 features: http://

studio.tellme.com/features/feature20
01-10-23.html

• Apache XML Project: http://xml.
apache.org/

You can also register with the Tellme
studio, which is freely available at
http://studio.tellme.com.

<?xml version="1.0" ?>
<BOOKS>

<BOOK>
<ISBN>1-565-92869-9</ISBN>
<CATEGORY>Programming</CATEGORY>
<RELEASE_DATE>2000-03-21</RELEASE_DATE>
<TITLE>Enterprise JAVABEANS</TITLE>
<PRICE currency="US">34.95</PRICE>

</BOOK>
<BOOK>

<ISBN>1-861-00311-0</ISBN>
<CATEGORY>XML</CATEGORY>
<RELEASE_DATE>2000-03-10</RELEASE_DATE>
<TITLE>PROFESSIONAL XML</TITLE>
<PRICE currency="US">49.99</PRICE>

</BOOK>
<BOOK>

<ISBN>0-596-00016-2</ISBN>
<CATEGORY>XML</CATEGORY>
<RELEASE_DATE>2000-07-11</RELEASE_DATE>
<TITLE>JAVA and XML</TITLE>
<PRICE currency="US">39.95</PRICE>

</BOOK>
</BOOKS>

<?xml version="1.0"?>
<xsl:stylesheet version="1.0"
xmlns:xsl="http://www.w3.org/1999/XSL/Transform">
<xsl:output method="xml" indent="yes"/>
<xsl:template match="/">

<xsl:apply-templates select="BOOKS"/>
</xsl:template>
<xsl:template match ="BOOKS">

<vxml version="2.0">
<form id="book_form">
<block>
<prompt>
<audio>My Book Catalog</audio>
<break time="1000ms"/>

<xsl:for-each select="BOOK">
<audio>Book number <xsl:number/></audio> 
<audio>Title is <xsl:value-of select=

"TITLE"/></audio>
<audio>ISBN number is <xsl:value-of select=

"ISBN"/></audio>
<audio>Price is $<xsl:value-of select=

"PRICE"/></audio>

<break time="500ms"/>
</xsl:for-each>

<audio>Done with book list</audio>
<break time="300ms"/>
<audio>Good Bye</audio>

</prompt>
</block>

</form>
</vxml>

</xsl:template>
</xsl:stylesheet>

<?xml version="1.0" encoding="UTF-8"?>
<vxml version="2.0">

<form id="book_form">
<block>

<prompt>
<audio>My Book Catalog</audio>
<break time="1000ms"/>
<audio>Book number 1</audio>
<audio>Title is Enterprise 

JAVABEANS</audio>
<audio>ISBN number is 

1-565-92869-9</audio>
<audio>Price is $34.95</audio>
<break time="500ms"/>
<audio>Book number 2</audio>
<audio>Title is PROFESSIONAL XML

</audio>
<audio>ISBN number is 

1-861-00311-0</audio>
<audio>Price is $49.99</audio>
<break time="500ms"/>
<audio>Book number 3</audio>
<audio>Title is JAVA and XML

</audio>
<audio>ISBN number is 

0-596-00016-2</audio>
<audio>Price is $39.95</audio>
<break time="500ms"/>
<audio>Done with book list

</audio>
<break time="300ms"/>
<audio>Good Bye</audio>

</prompt>
</block>

</form>
</vxml>

DOWNLOAD THE CODE @
www.sys-con.com/xml

LISTING 1 XML document from Part 1 tutorial

LISTING 2 "mybooks2voice.xsl" – Complete XSL file to transform XML into VoiceXML

LISTING 3 "mybooks_vxml.vxml" – Complete VoiceXML file 
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We chatted for some time and I found
out my girlfriend was cheating on me.
How did she know? Those psychics amaze
me. While I was moving out I thought how
much this relates to XML namespaces. 

XML, as you know, allows us to work
with XML documents that have many dif-
ferent vocabularies. Elements and attri-
butes may have identical names from dif-
ferent document models in a single XML
document. Unless your XML processor has
psychic abilities, it will need some addi-
tional information to distinguish between
these elements and attributes and to
understand their meaning correctly. This is
where namespaces come into play.

Although the namespace recom-
mendation has made this task easier for
us, there are still a few areas of confu-
sion. This month’s column covers – and
sheds a little light on – some of the very
common questions on namespaces.

Q:Why do namespaces use a URL
naming convention if they
don’t reference a Web site?

A:The Web has enjoyed the suc-
cess of utilizing a naming con-
vention that allows for unique

file names regardless of the enormous
number of files on the Internet. It’s
amazing if you think about it, yet still no
problem with name resolution. If this
concept had been considered before the
Internet blossomed, the question of how
to make certain that file names are
unique would have been a huge chal-
lenge. Today it’s simply a matter of cre-
ating a domain for your “corner
of the Web.” Most of us
take this for granted.

A URL-formatted string
is the most common form of
a URI used for name-
spaces. URI strings are

used in the W3C Namespace recommen-
dation (“Namespaces in XML 1.0” at
www.w3.org/TR/1999/REC-xml-names-
19990114) to guarantee uniqueness in ele-
ment type and attribute names when mix-
ing vocabularies.

Any URI can be used for a namespace
URI string, and the URL form is one of
those allowed strings. The protocol identi-
fier at the start of the URI dictates how the
rest of the URI string is interpreted. The
protocol identifier “http:” indicates that
the next portion of the string is a domain
name, and the “ownership” of domain
names is governed. The remainder of the
URI string can be any valid sequence of
characters chosen by the owner of the
domain. Provided that no one uses some-
one else’s domain without permission,
uniqueness is guaranteed between users.

What if a single document contains
two elements with the same name? It’s
possible to use two differ-
ent vocabular-
ies within
the same
document,
with ele-
ment-type
n a m e s
used for
different

purposes. How can we distinguish
them? This is precisely the problem that
namespaces were created to solve.

This is also where the URL naming con-
vention comes into play. The philosophy
behind this is that URL naming convention
has allowed us to define unique Internet
filenames; why not use them to enforce
unique element names in our XML docu-
ments? Similar problem? Yes. Similar solu-
tion? Yes. Similar success? Perhaps.

Well, this demonstrates a double-
edged sword. Essentially, we’ve been
conditioned to expect a resource at the
end of the URL and first-time users find
it a source of great confusion when look-
ing for that “XML Library” or some other
resource at the location specified by the
URL. Take, for example, a namespace
defined in an XSLT document:

<xsl:stylesheet xmlns:xsl="http://www.w3.

org/1999/XSL/Transform" version="1.0">

On the surface it may appear that
this namespace reference is pointing to
the foregoing URL for reference to a pos-
sible library, a class, or even a definition
of the current XSL spec. This is a com-
mon cause of confusion because we’re
conditioned to expect to retrieve some-
thing when we see a URL.

Admittedly, I made this invalid as-
sumption myself at first. Yes, it’s true,
and I’m not afraid to admit it! Following
is an excerpt of a conversation I had
when I first started out:

Me: Are you sure it doesn’t point to any
type of library or anything required
to make my XML work?
Expert: Yes.
Me: You’re not lying to me, are you?

Expert: No.
Me: Why would it use a
URL if it doesn’t point
to anything?
Expert: URLs are great
at ensuring globally
unique names.
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Me: Will it fail if I’m not connected
to the Internet at the time? [I
thought I had him on this one.]
Expert: No, your document doesn’t
actually look at the resource. It just
needs to follow that naming con-
vention.
Me: Can I have a cup of coffee
now?
Expert: Yes, I think you’ll need it.

Bottom line: In Namespaces 1.0
the specification of URI syntax
allows for globally unique names.

Q:What’s the difference between
a URL, a URN, and a URI?

A:Well, we’re all too familiar with
URLs, but a few other flavors of
the UR* family have cropped up

recently. Although they share a related
goal of identifying resources, each has
some definite distinctions. Following are
some TLAs (three-letter acronyms). Figure
1 demonstrates how they’re related.
• URI: Uniform Resource Identifier
• URL: Uniform Resource Locator
• URN: Uniform Resource Name

A URI is the broadest form of the
term to describe a resource. In practice,
the terms URI and URL are interchange-
able; the primary distinction is that a
URI merely identifies a resource whereas
a URL identifies it and describes where
and how to retrieve it. A URI, in fact, is a
more generalized version of a URL, since
it can refer to both a specific resource
and a relative resource. You’ll also find
that certain characters permitted in URIs
aren’t permitted in URLs. 

From Figure 1 you can see that URLs
are a subset of URIs. Referring to a re-
source as a URL is a bit of an antiquated
reference, yet it still gets the point across
for users who are new to the UR* family.
Actually, you might be revealing that
you’re technically over the hill if you refer
to a resource as a URL in a technical doc-
ument. URLs are most commonly used in
conjunction with a subset of technologies
such as http, ftp, and gopher. This first
part of a URL, referred to as the scheme,
tells an application what protocol to use
in order to retrieve the resource.

A URN is a globally unique, loca-
tion-independent resource name. The
location-independent nature is espe-
cially important here. If you change the
name of the server where your URN
resources are located, you won’t break
all of the links associated with it the
way you would with a URI or URL.
Much the same way that an ISBN num-
ber is associated with identifying a
book, if you change the location of a
book the ISBN number won’t change
and you can still find it.

Microsoft’s Hailstorm and .NET
suite of products make great use of
URNs and I suspect we’ll see much
more of them in the future.

Q:Why should I use namespaces
in my XML?

A:That’s a good question and it
has many answers. The “X” in
XML stands for extensible.

Without namespaces, extending an
XML vocabulary is a difficult task. It’s
easy to add your own custom documen-
tation tags to XSLT because your name-
space won’t collide with the XSLT name-
space and confuse whatever XSLT
engine you’re using.

Another good reason is that one of
the best things about XML is the ease
with which data can be shared between
applications. Without namespaces,
sharing data becomes next to impossi-
ble. Applications have to make as-
sumptions about the nature of the data
they receive rather than rely on the
namespace to identify data they can

handle and data they can’t or don’t
need to process.

(This could be a whole article
in and of itself.)

Q:Where are namespaces
headed?

A:Although the URI string
in Namespaces 1.0 is not
used for resource discov-

ery, considerations are underway
to publish a future version of
Namespaces in which the URI
string can be used for such a pur-

pose. The Resource Directory De-
scription Language (RDDL – www.
rddl.org/) provides a text description of
classes of resources, and of individual
resources within those classes. RDDL is
suitable for describing schemas, style-
sheets, executable code, or any other
resource associated with a vocabulary
associated with a namespace URI. It
has been proposed to embed RDDL
descriptions in an XHTML document
dereferenced from the namespace URI
providing both human-readable and
machine-readable information about a
class of documents that are instances
of namespace-identified vocabularies.

Elements of Design
While we’re on the topic of name-

spaces, I recently discovered a great util-
ity for maintaining, editing, and tracking
XML namespaces. This tool, Name-
spaces Navigator, gives you the ability to
add, edit, and track all the namespaces
in your development environment. 

The editing environment is very ac-
commodating as it allows you to view
and/or update any section of your
namespace. Pretty cool stuff. I’m glad
somebody thought of this. What’s
more, it’s built on a framework that
allows for building entire apps on XML,
XSLT, and HTML. The framework is
another intriguing aspect of this tool
and can be an educational process all
on its own. Namespace Navigator is
actually an application of this frame-
work. You can check it out at www.
topxml.com/itse.
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FIGURE 1 URIs
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As those of you familiar with XSL know, there are two parts

to the W3C Recommendation (www.w3.org/TR/xsl/): a

transformation part (XSLT) and a formatting part (XSL

Formatting Objects, or XSL-FO for short) with the intent

being the presentation of XML. However, since XSLT is

also its own (more mature) W3C Recommendation

(www.w3.org/TR/xslt), it has enjoyed the attention of

developers wishing to transform XML into other markup

languages such as HTML. In a very real sense XSLT is how

XML is currently being visually presented.

Although using XSLT to transform XML to HTML can be

very powerful and useful, it also has some serious limita-

tions. For example, HTML, even when combined with

Cascading Style Sheets (CSS), can cause unpredictable

results when printing. Another limitation is the need for

developers to understand the inner workings of the expect-

ed eventual output format(s) (e.g., HTML, WML) and to

code XSL Stylesheets for each such output format expected.

I
n theory (and partially in practice), XSL Formatting Objects can
overcome these shortcomings because the language is a kind of
“general” markup language with extensive formatting capabilities

without being output format–specific. It may eventually be posi-
tioned as the ultimate language for expressing the output format of
XML documents across software (e.g., Web browsers, word proces-
sors) and hardware (e.g., printers, cell phones) boundaries. 

Admittedly this speculation is a bit optimistic – the result of the
promise brought about by the growing maturity and capability of 
XSL-FO processors. Currently, a number of maturing XSL-FO proces-
sors are capable of rendering such formats as Portable Document
Format (PDF), Rich Text Format (RTF), and plaintext, among others.
An extensive list of available XSL-FO processors can be found at
www.w3.org/Style/XSL/ (check out the far left side of the page under
“Implementations”).

In this article I’ll use a demo version of one such processor, RenderX’s
(www.renderx.com) XEP, to demonstrate how XSL-FOs work in the hopes
of providing you with the same “enlightenment” I experienced when I
first started using XSL-FO.

It’s important to note that, with perhaps the exception of XSL-FO
tools writers, XSL-FO shouldn’t be used alone (like HTML) but rather in
conjunction with XSLT to express the output format of XML. However,
for clarity, I’m going to assume that you have some familiarity with XSLT
and thus will leave out those details for the most part. It’s also important
to note that XSL-FO consists of many Formatting Objects (tags) and
properties (attributes on those tags); thus this article is but a short
primer on the topic. I encourage you to search the Web for more infor-
mation about XSL-FO. 

Before I continue, I’d like to offer some formal definitions of
acronyms, since XSL, XSLT, and XSL-FO are sometimes referred to inter-
changeably even though they’re not necessarily interchangeable:
• XSLT exists as its own W3C Recommendation and can be used alone

when referring to the process of transforming XML into something
else (e.g., XML, HTML, plaintext). 

• XSL-FO exists only as part of XSL and shouldn’t be used alone (recall
that, although you can express XSL-FO by itself, FO documents should
really be created through XSLT).

• XSL therefore implies that both XSLT and XSL-FO are involved. Figure
1 shows the conceptual model of XSL.

XSL Formatting Objects:

Here Today,
W r i t t e n  b y  F r a n k  N e u g e b a u e r



23w w w . X M L - J O U R N A L . c o m volume3 issue1

Is XSL-FO the ‘next big thing’ to present XML data?
What is XSL-FO, anyway? Formally speaking, it’s the intended lan-

guage for expressing the output format of XML documents and is part
of the recently adopted W3C XSL 1.0 Recommendation. XSL-FO (actu-
ally, XSL as a whole) was intentionally influenced by the Document
Style Semantics Specification Language (DSSSL) and the CSS language.
In fact, wherever possible, the names and meanings of CSS attributes
are kept intact within XSL-FO.

The XSL-FO language itself is actually expressed as well-formed XML
that uses the “fo” namespace (“www.w3.org/1999/XSL/Format”). An
XSL-FO document can exist as a file (saved with a .fo or .xml extension)
or as a stream, and is plaintext. As alluded to previously, the tags of the

XSL-FO markup constitute the Formatting Objects, and the (mostly)
CSS-like properties constitute attributes on those tags. Listing 1 depicts
a simple XSL-FO document.

This basic document was created by hand, but should normally be
the output from XSLT. The basic hierarchical structure of the FO in this
document is depicted in Figure 2. Listing 1 (and the figure) represents a
minimum FO document structure. I should mention that for the sake of
brevity several other optional elements are missing.

I’ll provide more detail about how these elements are laid out in
FO documents and their relationships to one another in the sec-
tions below.
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Page Setup
<fo:root>

As a well-formed XML document, FO must have a single root ele-
ment. In FO this element is <fo:root>, and although it contains a
“media-usage” property per the Recommendation, I don’t believe this
property is used in current implementations. Note that in Listing 1 the
FO namespace is contained as an attribute. If you were to create an FO
document by hand, this declaration would be necessary. However,
because the document should be the result of XSLT, the namespace
declaration would actually be part of the <xsl:stylesheet> declaration
in the XSL stylesheet. 

<fo:layout-master-set>
The <fo:layout-master-set> element can be thought of as the con-

tainer for page definitions. These definitions take the form of
<fo:simple-page-master> and/or <fo:page-sequence-master> ele-
ments. I’m not going to cover the latter element except to say that it
can dictate how <fo:simple-page-master> elements are generated.
Refer to the XSL Recommendation for more information about
<xsl:page-sequence-master>. The fact that you can define multiple
pages within a single FO document is an important distinction of
XSL-FO when compared to HTML. No attributes are associated with
this element.

<fo:simple-page-master>
The <fo:simple-page-master> element is the basic definition of a

page. Later within an FO document, <fo:page-sequence> elements can
refer to a particular page-master (through the “master-name” attribute
contained within each) to specify how “this” page should look. The
<fo:simple-page-master> element can take responsibility (through
attributes) for the following parts of a page definition:

Page Margins
These are controlled through the margin-left, margin-right, margin-

top, and margin-bottom attributes. A “shortcut” for margins (“margin”)
will set the four margins to the same specified value. For example:

<fo:simple-page-master margin="1in">

The value of this attribute is generally set in inches (“in”) or centime-
ters (“cm”).

Page Orientation/Size
This is controlled via the “page-height” and “page-width” attrib-

utes. Also generally set as either inches or centimeters, setting them
appropriately will yield the orientation (i.e., landscape or portrait)
and size of the page. For example, for a standard portrait page in
inches:

<fo:simple-page-master page-height="11in" page-width="8.5in">

Page Divisions
XSL-FO provides for five different regions of a page: “region-body,”

“region-before,” “region-after,” “region-start,” and “region-end.” Each of
these regions serves important geometric roles within a page. The
“region-before” represents the top section of a page and is used for
things like headers. Similarly, “region-after” represents the bottom sec-
tion of a page and is used for footers (e.g., page numbering). The “region-
start” and “region-end” represent the left- and right-hand sides of a
page, respectively. For now, the “region-body” is of particular impor-
tance and serves to specify the main section of a page. 

There are two parts to specifying the “region-body.” The first part is to
specify the <fo:region-body> element within an <fo:simple-page-mas-
ter> element as in Listing 1. The second part is to refer to the “xsl-region-
body” value of the “flow-name” attribute of the <fo:flow> element (again,
see Listing 1). This establishes that a particular “flow” is to be rendered
within the “body” of the page.

<fo:page-sequence>
The <fo:page-sequence> element is the specification for a partic-

ular type of page definition within an FO document. I use the term
page definition because there isn’t necessarily a relationship between
the number of <fo:page-sequence> elements and the number of
pages in the output. Rather, an <fo:page-sequence> specifies that all
content within this <fo:page-sequence> will look a particular way as
defined by its attribution and (optionally) static content (I’ll demon-
strate static content shortly; its most common use is for things like
headers and footers).

The <fo:page-sequence> element has several attributes, but the only
one required is the “master-name” element, which refers to one of the
<fo:simple-page-master> elements defined within the <fo:layout-mas-
ter-set>. This sets the “terms” (e.g., orientation, margins) that the con-
tent within the <fo:page-sequence> will abide by.

Tables in XSL-FO are defined using nested elements
FIGURE 1 The XSL-FO process

The internals of the 
output format are the 
responsibility of the  
XSL-FO processor.

Theoretically, any  
software and hardware
formats are possible.  
PDF most commonly
supported format.

XML
Document

XSL-T
Processor

XSL
Stylesheet

XSL-FO
Processor

Output
Format

FIGURE 2 XSL-FO basic element hierarchy

<fo:root>

<fo:layout-master-set>

<fo:simple-page-master>

<fo:region-body>

<fo:page-sequence>

<fo:flow>

<fo:block>

FIGURE 3 XSL-FO table element hierarchy

<fo:table>

<fo:table-body>

<fo:table-row>

<fo:table-cell>
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<fo:flow> 
“Body” (i.e., nonheader/footer) content within an FO document is con-

tained within <fo:block> (I’ll examine this element shortly) elements that
must be contained within flowing regions defined by the <fo:flow> element.
One important constraint involving the <fo:flow> element: only one <fo:flow>
element can be contained within a single <fo:page-sequence> element. You
can use the attribute “flow-name” to specify in which of the five regions (spec-
ified as “xsl-region-body,” “xsl-region-start,” “xsl-region-end,” “xsl-region-be-
fore,” and “xsl-region-after”) you want to place the flow, but you can have only
one <fo:flow> within a given <fo:page-sequence>. So, for example:

<fo:flow flow-name="xsl-region-body">

This line implies that the flow will appear as part of the “body” of the
document.

<fo:block>
The basic building-block content within FO documents is the

<fo:block>. This element may appear within several elements, including
<fo:flow>, <fo:static-content>, <fo:table-cell> (for tables), <fo:list-item-
label> (e.g., the label in lists), and <fo:list-item-body> (the content of lists).
Not to mention, static text can also be contained within <fo:block>. Many
attributes are defined for <fo:block>, and include “text-align,” “text-
indent,” “font-size,” “font-family,” “font-weight,” and “color.” For example:

<fo:block font-family="sans-serif" font-size="10">Some text</fo:block>

This markup creates a block of text with the 10-point sans-serif font
and contains the text “Some text.”

<fo:static-content>
Although not part of Listing 1 or Figure 2, I’d like to cover the <fo:stat-

ic-content> element because of its importance in creating page content.
This element is commonly used for repeating content within pages – for
example, headers and footers. Its lone attribute, “flow-name,” specifies
where within the document the content will appear. The values “xsl-
region-before” and “xsl-region-after” specify that
the content should appear as a header or footer,
respectively. 

Within this element several elements may be
contained. For example, to specify a running page
total, an <fo:block> is created within which the
<fo:page-number> element is placed as follows:

<fo:static-content flow-name=”xsl-region-after">

<fo:block>

Page Number: <fo:page-number/>

</fo:block>

</fo:static-content>

An important fact about this element is that if one or more <fo:static-
content> elements also appear within the same <fo:page-sequence>,
they must appear before the <fo:flow> element (recall that there can be
only one <fo:flow> per <fo:page-sequence>).

Creating Tables with XSL-FO
Tables within XSL-FO are defined using a series of nested elements

and are created somewhat similarly to HTML tables. Figure 3 illustrates
the basic hierarchy of FO tables.

Content within tables exists with <fo:block> elements contained
within the <fo:table-cell> element. Listing 2 gives a complete example
of an FO document containing a simple table. Figure 4 shows this
table as a PDF file when processed by the demo version of RenderX’s
XEP FO processor.

Listing 2 is a minimum set of markup required to create a table in
XSL-FO. A number of attributes available on the elements specified in
Listing 2 (and Figure 3) allow control over tables. I’ve left out those
details because of space constraints, but I encourage you to check the
XSL Recommendation for more information. One thing I didn’t leave out
was the font embellishment, but note that such attributes actually exist
on the <fo:block> element within the <fo:table-cell> element and aren’t
actually part of the table.

Creating Lists with XSL-FO
Like tables, FO lists are created using a hierarchy of FO elements.

Figure 5 shows the hierarchy of XSL-FO elements that make up lists. Lists
in XSL-FO consist of two parts: a label, which can be represented as any
<fo:block>, including text and/or graphics; and the body, which is also
represented as an <fo:block> and can contain any kind of content. 

The only tricky part of setting up lists in XSL-FO is setting up the
margins and spacing between the label and the body of the list item.
Figure 6 shows the various XSL-FO elements and the attributes used to
set up lists. I’ve separated the XSL-FO element from the attribute with a
colon (“:”).

At a minimum, the “provisional-distance-between-starts” and “pro-
visional-label-separation” attributes of the <fo:list-block> element

should be defined to specify the distance between
the starts of the label and body and the distance
between the end of the label and the start of the
body. The thing to remember is that the smaller
the “provisional-label-separation,” the more room
that the label can take. So, in general, to set up the
list, determine how large your label is and how
much room you want between the label and body. 

Assume, for example, that you have a label that
will be 1 in. wide (text as opposed to a bullet or
number) and you want .25 in. between the end of
the label and the start of the body. At a minimum,
your “provisional-distance-between-starts” should

FIGURE 5 List hierarchy in XSL-FO

<fo:list-block>

<fo:list-item>

<fo:list-item-label> <fo:list-item-body>

FIGURE 6 XSL-FO list margins

fo:list-item-label: start-indent fo:list-item-label: end-indent

fo:list-item-body: end-indent

fo:list-item-body: end-indent="label-end()"

Label Body

1. Bullet Item

fo:list-item-body: start-indent="body-start()"

fo:list-block:provisional-distance-between-starts

fo:list-block: provisional-label-separation

fo:list-item-body: start-indent

FIGURE 4 XSL-FO table output as PDF

FO lists are created using a hierarchy of FO elements
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be 1.25 in. (the sum of the label and the separation between the label and
body). I should note, however, that this kind of calculation is far from sci-
ence, since FO processors have internal algorithms to adjust text. Never-
theless, this rule is a good starting point.

The last two items in Figure 6 (start-indent=“body-start()” and end-
indent=“label-end()”) are XSL-FO “shortcuts” (they’re actually functions)
used to automatically set the start of the body equal to the end of the label
(calculated by using the values from the provisional-distance-between-
starts and the provisional-label-separation attributes contained within
the <fo:list-block> element). Using these functions is applicable only in
situations where a margin isn’t required. The reason is that margins are
set (e.g., for a left-indented list) by using the start-indent attribute of the
<fo:list-item-label> and <fo:list-item-body> elements.

Listing 3 depicts a complete FO document with two lists. The first is
a typical list with a bullet (represented using the Zapf Dingbats font) that
starts from the left margin. The second is an atypical list with a margin.
Notice, in particular, how the second list doesn’t use provisional-dis-
tance-between-starts or provisional-label-separation. The reason is that
the margins are set manually using the “start-indent” attribute of the
<fo:list-item-label> and <fo:list-item-body> elements. Figure 7 shows
this document after being processed by XEP.

Embellishments
Throughout this article I’ve shown sample XSL-FO syntax with a min-

imum of embellishments. However, it’s important to understand that
XSL-FO contains a considerable array of techniques for making XML text
stand out in a crowd. 

Recall that XSL-FO uses a CSS-like syntax. For example, consider the
<fo:block> within Listing 1. If you modify that block as follows:

<fo:block font-color="red">A simple fo document</fo:block>

the text, when rendered, will be the color red, as expected. Note that the
attribute was set on the <fo:block> element, a common, but not the only,
place to add embellishment. That’s not the only way color can be used.
Other examples include setting the background color (by using the
“background-color” attribute) for tables, blocks, and entire output doc-
uments. You can use color similarly when setting border colors.

The font weight (“font-weight”), size (“font-size”), and family (“font-
family”) can also be altered to add pizzazz to your documents.
(Examples of font embellishments can be seen throughout this article).
The best way to learn how to use this aspect of XSL-FO is through exper-
imentation guided by the XSL Recommendation.

Extras
Many documents require images. Consider the mass proliferation of

graphics within Web pages, magazine articles, and books. Without function-
ality similar to this, XSL-FO would lack a key ingredient. Fortunately, the
<fo:external-graphic> element is available to insert images into documents. 

The <fo:external-graphic> works a lot like the HTML <IMG> tag. It’s
generally contained within an <fo:block> with attributes to specify the
image source (“src”), height (“content-height”), width (“content-width”),
and a host of other (perhaps expected) properties of inserted images. How
<fo:external-graphic> is supported by FO processors varies. Thus it’s best to
consult your particular processor’s documentation. As an example, Listing
4 depicts a simple FO document that imports a graphic image. To get the
image imported, I placed it within the same directory as I ran the proces-
sor; RenderX’s XEP took care of the rest. The results of running this docu-
ment through the XEP product are shown in Figure 8 (that’s my son Frank
and I a few years ago). 

Using All of XSL
As I’ve stated several times, XSL-FO was intended to be the result of an

XSL transformation – XSLT. I’d be remiss if I didn’t include a complete
example showing how this is accomplished. Recall (refer to Figure 1) that
“real” XSL starts with an XML document and an XSL stylesheet that are
fed into an XSLT processor (I’m going to use Apache’s Xalan for XSLT). The
result is an XSL-FO document that’s fed into an FO processor (e.g.,
RenderX XEP, Apache FOP) that outputs the specified output format (e.g.,
PDF). The XML document in this example is the code snippet below.

<?xml version="1.0"?>

<SimpleRoot>

<Content>A simple FO document</Content>

</SimpleRoot>

Listing 5 shows the XSL stylesheet used to transform the XML into
Listing 1. That is, this example is simply going to externalize the text “A
simple FO document” into an XML document that is then transformed
into an FO document just like the one in Listing 1.

In Listing 5 the namespaces for both XSL and FO are declared within
the <xsl:stylesheet> element. Everything else is basic XSLT; a template
matches on the root element of the XML (<SimpleRoot>) and then an
<xsl:value-of> element is used to place the value of the <Content> ele-
ment into the result tree. The remainder of the stylesheet is simply creat-
ing the required FO elements. This is similar to the way most transforma-
tions from XML to HTML take place using XSLT. The result of this trans-

XSLT is ideally suited to transform XML into XSL-FO
FIGURE 7 List FO document viewed within Adobe Acrobat Reader FIGURE 8 Results of Listing 4



Missed an issue?
We’ve got ’em all for you on CD!

Order Online and Save 10% or More!
www.JDJSTORE.com

OFFER SUBJECT TO CHANGE WITHOUT NOTICE

CFDJ The Complete Works
Reg $79.99

Buy Online
Only $7199
Buy Online
Only $7199

XML-J The Complete Works
Reg $59.99

Buy Online
Only $5399
Buy Online
Only $5399

JDJ The Complete Works
Reg $119.99

Buy Online
Only$7199

The most complete library
of exclusive CFDJ articles! 

Check out over 250 articles 
covering topics such as…

Custom Tags, ColdFusion and
Java, Finding a Web Host,
Conference Reports, Server
Stability, Site Performance,

SYS-CON Radio, ColdFusion
Tips and Techniques, Using XML

and XSLT with ColdFusion,
Fusebox, Building E-Business
Apps, Applicaton Frameworks,

Error Handling, and more!

The most complete
library of exclusive 

XML-J articles on one CD!

Check out over 150 articles 
covering topics such as… 

XML in Transit, XML B2B, Java & XML,
The XML Files, XML & WML, Voice XML,

SYS-CON Radio, XML & XSLT, XML &
XSL, XML & XHTML, 2B or Not 2B, XML

Industry Insider, XML Script,
<e-BizML>, XML & Business, XML
Demystified, XML & E-Commerce,
XML Middleware, and much more!

The most complete
library of exclusive 

JDJ articles on one CD!

Check out over 500 articles 
covering topics such as...

Java Fundamentals, Advanced Java,
Object Orientation, Java Applets,
AWT, Swing, Threads, JavaBeans,

Java & Databases, Security,
Client/Server, Java Servlets, Server Side,
Enterprise Java, Java Native Interface,

CORBA, Libraries, Embedded Java, XML,
Wireless, IDEs, and much more!

Buy Online
Only$7199

4JDJ, XML-J
CFDJ & CFA

CFA The Complete Works
Reg $79.99

Buy Online
Only$7199
Buy Online
Only$7199

The most complete library
of exclusive CFA articles!

Check out over 200 articles 
covering topics such as...

E-Commerce, Interviews, Custom
Tags, Fusebox, Editorials,

Databases, News, CF & Java,
CFBasics, Reviews, Scalability,
Enterprise CF, CF Applications,

CF Tips & Techniques,
Programming Techniques,

Forms, Object-Oriented CF,WDDX,
Upgrading CF, Programming Tips,

Wireless,Verity, Source Code, and more!

FOR
ONLY$22999

COLLECT

ALL

SPECIAL
OFFER:

Buy CFDJ & CFA

The Complete Works

For Only

$12999



28 w w w . X M L - J O U R N A L . c o mvolume3 issue1

formation can then be fed into an XSL-FO processor to create a PDF.
The point I’m attempting to illustrate here is simply that instead of

“composing” FO documents as I’ve done throughout this document,
XSLT is ideally (and intentionally) suited to transform XML into XSL-FO
and is what XSL is all about.

•   •   •
I’d like to conclude this article with some speculation regarding XSL.

I believe XSL has the potential to eliminate the need to learn markup
languages such as HTML and at the same time provide a mechanism to
display XML in the same way across hardware and software boundaries. 

Imagine FO processors built by vendors such as Microsoft that out-
put XSL-FO documents to the Office suite of tools and Internet Explorer.
How about another created by Palm that creates a Palm Pilot output for-
mat? Or one created by HP that outputs to its printers?

If these types of FO processors are created, we as stylesheet writers
can simply express how we want our XML to be presented and leave the
actual rendering details to the vendors. This is not unlike the current FO
processor implementations that create PDF, RTF, MIF, and printer output
formats. For the record, I have no influence or “insider” information
regarding whether or not Microsoft, Palm, HP, or anyone else is ever going
to create such FO processors. But wouldn’t it be great if they did?

AUTHOR BIO
Frank Neugebauer is a consultant with the Insurance Solutions Group of IBM Global Services. 
He’s been using Java since 1996 and has worked on the architecture and implementation of 
enterprise Java solutions using servlets, EJBs, XML, and XSLT.

<?xml version="1.0"?>
<fo:root 
xmlns:fo="http://www.w3c.org/1999/XSL/Format">
<fo:layout-master-set>

<fo:simple-page-master master-name="body">
<fo:region-body/>

</fo:simple-page-master>
</fo:layout-master-set>

<fo:page-sequence master-name="body">
<fo:flow flow-name="xsl-region-body">

<fo:block>
A simple FO document</fo:block>

</fo:flow>
</fo:page-sequence>

</fo:root>

<fo:root
xmlns:fo="http://www.w3.org/1999/XSL/Format">
<fo:layout-master-set>

<fo:simple-page-master
master-name="main"
page-height="11in"
page-width="8.5in"
margin="1in">

<fo:region-body margin-top=".5in"/>
</fo:simple-page-master>

</fo:layout-master-set>

<fo:page-sequence master-name="main">
<fo:flow flow-name="xsl-region-body">

<fo:table>
<fo:table-body>

<fo:table-row>
<fo:table-cell>

<fo:block
font-size="20pt"
font-family="sans-serif"
font-weight="bold"
line-height="22pt">

Identification
</fo:block>

</fo:table-cell>

<fo:table-cell>
<fo:block

font-size="20pt"
font-family="sans-serif"
font-weight="bold"
line-height="22pt">

Item Name
</fo:block>

</fo:table-cell>

<fo:table-cell>
<fo:block

font-size="20pt"
font-family="sans-serif"
font-weight="bold"
line-height="22pt">

Price (US)
</fo:block>

</fo:table-cell>

</fo:table-row>

<fo:table-row>
<fo:table-cell>

<fo:block
font-size="18pt"
font-family="sans-serif"
line-height="20pt"
space-after.optimum="15pt">

138438
</fo:block>

</fo:table-cell>

<fo:table-cell>
<fo:block

font-size="18pt"
font-family="sans-serif"
line-height="20pt"
space-after.optimum="15pt">

Monitor
</fo:block>

</fo:table-cell>

<fo:table-cell>
<fo:block

font-size="18pt"
font-family="sans-serif"
line-height="20pt"
space-after.optimum="15pt">

$524.00
</fo:block>

</fo:table-cell>
</fo:table-row>

</fo:table-body>
</fo:table>

</fo:flow>
</fo:page-sequence>
</fo:root>

<?xml version="1.0"?>
<fo:root 
xmlns:fo="http://www.w3.org/1999/XSL/Format">
<fo:layout-master-set>     

<fo:simple-page-master 
master-name="Page"
margin=".5in"
page-height="8.5in"
page-width="11in">

<fo:region-body/>
</fo:simple-page-master>      

</fo:layout-master-set>

<fo:page-sequence master-name="Page">     
<fo:flow flow-name="xsl-region-body">        

<fo:list-block
font-weight="bold"
margin-top=".5in"
provisional-distance-between-starts="1.0in"
provisional-label-separation=".20in">
<fo:list-item>

<fo:list-item-label 
end-indent="label-end()">

<fo:block
font-family="ZapfDingbats" 
font-size="30">&#10003;

LISTING 1 Simple XSL-FO document

LISTING 2 Simple XSL-FO table document

LISTING 3 Simple list FO document
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</fo:block>  
</fo:list-item-label>               

<fo:list-item-body 
start-indent="body-start()">

<fo:block font-size="30">
First Item

</fo:block>
</fo:list-item-body>                  

</fo:list-item>
</fo:list-block>

<fo:list-block font-weight="bold">            
<fo:list-item>

<fo:list-item-label 
start-indent="3.0in">

<fo:block font-size="30">
IIV.

</fo:block>  
</fo:list-item-label>               

<fo:list-item-body 
start-indent="3.7in">

<fo:block font-size="30">
Second Item</fo:block>                

</fo:list-item-body>                  
</fo:list-item>                       

</fo:list-block>
</fo:flow>        

</fo:page-sequence>
</fo:root>

<?xml version="1.0"?>
<fo:root 
xmlns:fo="http://www.w3c.org/1999/XSL/Format">

<fo:layout-master-set>
<fo:simple-page-master 

master-name="body"
margin="1in">

<fo:region-body/>

</fo:simple-page-master>
</fo:layout-master-set>

<fo:page-sequence master-name="body">
<fo:flow flow-name="xsl-region-body">

<fo:block>
<fo:external-graphic 

content-height="2in"
content-width="2in"
src="image.jpg"/>          

</fo:block>
</fo:flow>

</fo:page-sequence>
</fo:root>

<?xml version="1.0"?>
<xsl:stylesheet version="1.0" 
xmlns:xsl="http://www.w3.org/1999/XSL/Transform"
xmlns:fo="http://www.w3.org/1999/XSL/Format">

<xsl:template match="SimpleRoot">
<fo:root >

<fo:layout-master-set>
<fo:simple-page-master 

master-name="body">
<fo:region-body/>

</fo:simple-page-master>
</fo:layout-master-set>

<fo:page-sequence master-name="body">
<fo:flow flow-name="xsl-region-body">

<fo:block>
<xsl:value-of select="Content"/>

</fo:block>
</fo:flow>

</fo:page-sequence>
</fo:root>

</xsl:template>
</xsl:stylesheet>

DOWNLOAD THE CODE @
www.sys-con.com/xml

LISTING 4 Images using XSL-FO

LISTING 5 ‘True’ XSL stylesheet
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In a process sometimes called single
sourcing, the content of an XML docu-
ment can be formatted for display in a
Web browser, reformatted for delivery to
such devices as mobile phones and
handheld computers, and converted
into a PDF file suitable for printing. 

A news story, for example, that has
been marked up in XML can be trans-
formed into HTML for publication on a
Web site, converted into Wireless Markup
Language (WML) for display on a cell
phone’s screen, and rendered into a format
from which a PDF file can be generated.
Meantime, parts of the news story, such as
paragraphs that supply background infor-
mation about a given subject, can be
reused in other XML-encoded news sto-
ries. What makes all this possible? XSLT.

Extensible Stylesheet Language for
Transformations, or XSLT, is a functional
programming language that enables us to
bridge the gap between content and pres-
entation by providing a means of specify-
ing how a content-based XML document
is transformed into a presentation-orient-
ed document or data format.  

This tutorial, writ-
ten primarily for con-
tent authors, technical
writers, Web designers,
and other nonpro-
grammers, is the first
in a short series that
aims to introduce you
to the basics of XSLT
and help you get start-
ed using it to transform
XML documents into
HTML. The focus is not
on data-centric docu-
ments but on such 
narrative-centric doc-
uments as reference
manuals, help files,

essays, stories, instructions, books, and
magazine articles. 

I’ll begin by briefly summarizing the
background of XSL and contrasting XSLT
with XSL-FO and Cascading Style Sheets
(CSS). Along the way I’ll discuss what
XSLT is, what it can do, and how to use it
in conjunction with CSS to separate con-
tent from presentation. The next section
will introduce you to XSLT’s most funda-
mental component, the template rule,
and demonstrate how to write one, cul-
minating in a simple XSLT stylesheet that
uses Internet Explorer 5.5’s XSLT proces-
sor to transform a simple XML docu-
ment into an HTML document.

XSLT, XSL-FO, and CSS
The birth of XSLT breaks down like

this: Extensible Stylesheet Language, or
XSL, was conceived as an XML applica-
tion for expressing stylesheets capable
of manipulating XML documents. After
its submission to the W3C in 1997, XSL
split into two stylesheet standards:
Extensible Stylesheet Language for
Transformations (XSLT) and Extensible

Stylesheet Language Formatting Ob-
jects (XSL-FO).

XSLT is a language for transforming
XML documents into typically other
XML documents, HTML, and WML, but
can also be used to produce documents
in plain text and XSL-FO. 

XSL-FO is used to describe the layout
of XML documents for printing, with the
end product usually being in Portable
Document Format (PDF). XSL-FO, a
complex standard that some refer to
simply as XSL, may eventually also be
employed to lay out Web pages, though
this use is unsupported by current ver-
sions of Web browsers. You can find
more information about XSLT and XSL-
FO, including their specifications, on
the World Wide Web Consortium’s Web
site, www.w3c.org. This column focuses
on XSLT; later tutorials will expand on
XSLT and delve into XSL-FO.

The early XSL proposals also gave rise
to another breakaway standard, XPath. It
grew out of the location-finding aspects of
the XSL and XPointer specifications, which
had been independently using similar
mechanisms to find information in XML
documents. XSLT uses XPath heavily to
locate specific nodes or node sets within

XML documents. De-
tails about XPath can be
found at www.w3c.
org/TR/xpath.

XSL has another re-
lated standard, though,
unlike XSL, it isn’t
based on XML: Cas-
cading Style Sheets. In
the context of Web
publishing, CSS can
also be used, at least
theoretically, to stati-
cally format XML doc-
uments for display, but
it can’t be used to
transform them in any
meaningful way. For
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Using stylesheets to separate content from presentation
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example, XMetal, a tool for writing and
editing in XML, uses CSS to format XML
documents for display in its normal view.
But until there is much stronger Web
browser support for displaying XML doc-
uments with CSS, it isn’t a practical
option for Web publishing. 

CSS isn’t a competitor of XSLT. It’s a
method for statically formatting an XML
document in a way that allows you to
separate formatting and styling informa-
tion from the document, but it doesn’t
allow you to dynamically transform an
XML document into another data for-
mat. With CSS you can’t manipulate the
structure of an XML document, change
the ordering of content, or dynamically
generate a table of contents from a set of
headings. Only XSLT can do that.

Using CSS to complement XSLT, how-
ever, is a powerful strategy for building
Web pages – a strategy that splits presen-
tation into what I call formatting and
styling. Formatting can include basic
HTML markup like headings, horizontal
rules, lists, and the like. Styling, mean-
time, defines the visual properties of
markup – its colors, sizes, widths, mar-
gins, bullet types, and so forth. Although
the distinction between the two is not
always clear-cut, formatting typically
appears in the form of elements, styling
information in the form of attribute-

value pairs. For example, in <h1
style=“color: olive;”> the h1 element for-
mats the text as a first-level heading
while the values of the style attribute,
used for specifying inline CSS styles,
reflect how the text should be styled.  

You can gain a great deal of utility
from separating as much styling infor-
mation as possible from the formatting
and placing it in a Cascading Style
Sheet, although until the second major
version of CSS (CSS Level 2) is better
supported by browsers, your HTML for-
matting markup will still have to retain
some styling information, such as that
for tables.

Separating visual styling from format-
ting gives you a way to make wholesale
design changes to a Web site without hav-
ing to change the formatting code in
every HTML document; if you’ve set up
your Web pages properly, with all of them
linking to a single CSS, you merely make
the changes in one file, the Cascading
Style Sheet. Cascading Style Sheets: The
Definitive Guide, published by O’Reilly,
provides a detailed account of how to 
use CSS. The W3C CSS specifications are
available at www.w3c.org/Style/CSS/. In
this tutorial, I’ll begin demonstrating
how to use CSS with XSLT to separate
styling from formatting, and I’ll expand
on the topic in later tutorials.

Preliminaries: Principles of
Separation

Other principles of separation can
be immensely useful in building well-
engineered, text-based Web pages
with XML, XSLT, CSS, and HTML. An
overarching objective is to use XML to
structure content and XSLT and CSS to
format it in a way that minimizes re-
dundancy and maximizes flexibility,
including the capability to repurpose
content and publish it in various for-
mats. Most of the principles that fol-
low are best applied to narrative-ori-
ented documents that will be pub-
lished as white papers, technical man-
uals, help files, essays, and so forth.
Keep in mind that these principles are
merely a guide and that the list of
exceptions is long: your data, purpose,
audience, delivery format, and other
factors will influence how you engi-
neer your system’s own matrix of
structure, metainformation, parame-
ters, content, and presentation. 
• XML documents: Strive to maximize

the content that exists as text, not as
tags, in your XML documents. In
other words, content that you expect
end users to see should usually be set
as content, not as elements or attri-
butes. Avoid setting content as tags,
either as elements or attributes, even
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if doing so comes at the cost of some
redundancy; it’s easier for content
authors to work with content that is
out in the open, not hidden as the
value of attributes or as elements
themselves. Instead, use elements to
describe the structure or content of
your material; use attributes to cap-
ture metainformation about the con-
tent or its structure and to encode
parameters that are used to process
the content. Place recurring content,
especially content that may change,
such as the name of a product under
development, in entities. Shy away
from placing formatting or styling
information in your XML documents,
although it may be expedient to
include some table- and image-for-
matting instructions. 

• XSLT stylesheets: Place as much for-
matting information as possible in
your XSLT stylesheet and eschew
using it as a container for standard
content. Instead, place content out
in the open in your XML documents
even if doing so comes at the
expense of a little duplication. How-
ever, highly variable content, such
as the date of publication and the
version number, may be best placed
in the XSLT stylesheet as entities. It
may also benefit you to make ex-
ceptions for content that varies by
audience, as in the case of param-
eterized settings used in interna-
tionalization.

• Cascading Style Sheets: As I men-
tioned above, these should comple-
ment the XSLT stylesheet by contain-
ing as many as possible of the format-
ting code’s visual styling properties. 

In the examples that accompany this
and later tutorials in the series, you’ll see
some of these principles at work. 

XSLT’s Atom: The Template Rule
In its most basic form, an XSLT

stylesheet uses what are called tem-
plate rules to match nodes in an XML
document and transform them into
another format. (Actually, it’s the XSLT
processor that takes an XML docu-
ment, called a source tree, and an XSLT
stylesheet as input and uses them to
produce a result tree as output, which
can then be serialized into a file, but
we don’t need to worry about such
technicalities just yet.) A template rule
is an XSL element that matches a node
in the XML source document and typi-

cally applies an output format to it. For
example, say you have the following
simple XML document:

<?xml version="1.0"?>

<source>

<message>Greetings and 

Salutations.</message>

</source>

You can use a template rule to find
the children of the <source> element
and to format its contents in HTML for
presentation. Here’s an XSLT template
rule that does just that: 

<xsl:template match="/">

<html>

<body>

<h1><xsl:apply-

templates/></h1>

</body>

</html>

</xsl:template>

In the above rule, the <xsl:template
match=“/”> element uses the value of
its match attribute to find a node in the
XML source. The forward slash opera-
tor, an XPath expression, specifies the
document’s root node. The rule could
also match on the same node by speci-
fying it explicitly in the template rule,
that is, <xsl:template match=“source”>.
By matching on the root node of the
document, we’re able to build an HTML
container that provides the skeleton
code (here, just <html> and <body>) for
our document.  

The <xsl:apply-templates> element
invokes a built-in XSLT template rule
that processes the children of the
matched node, meaning roughly that it
outputs the children. Because there’s
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only one child of the <source> node in
our XML file, <xsl:apply-templates> suf-
fices to print the meager contents of the
file. If, however, the <source> element
contained more children, <xsl:apply-
templates> would print all of them out
too, and we’d want additional template
rules to control how they’re processed
and outputted. 

Before we can push our source 
XML and its accompanying stylesheet
through an XSLT processor to render the
HTML output, we need to do a couple
more things:
1. We need to add an XML processing

instruction to the top of the stylesheet. 
2. We must wrap the template rule with

the <xsl:stylesheet> element, which
all XSL stylesheets require as their
top-level element, and set a name-
space for it (note that some versions
of Internet Explorer and the MSXML
parser may require a different name-
space; see http://msdn.microsoft.
com/ for details):

<?xml version="1.0"?>

<xsl:stylesheet xmlns:xsl=

"http://www.w3.org/1999/XSL/

Transform" 

version="1.0">

<xsl:template match="/">

<html>

<body>

<h1><xsl:apply-

templates/

></h1>

</body>

</html>

</xsl:template>

</xsl:stylesheet>

We now have a minimal stylesheet
that will convert our XML source to

HTML. To view the output in IE 5.5 or
greater, we first need to make a change
to the XML source document: it must
include a stylesheet processing instruc-
tion – appended after the XML process-
ing instruction – that references our new
minimal stylesheet, which in this case is
located in the same directory as the
source file, as the path in the href
attribute’s value testifies: 

<?xml version="1.0"?>

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

href="my_stylesheet.xsl"?>

<source>

<message>Greetings and

Salutations.</message>

</source>

Let’s expand our minimal stylesheet to
do a few more things. First, we’ll modify
our template rule to output the message
element specifically (as opposed to all the
children of the root element); second, we’ll
add a link to a CSS that specifies the visual
properties of our HTML formatting: 

<?xml version="1.0"?>

<xsl:stylesheet xmlns:xsl=

"http://www.w3.org/1999/XSL/Transform" 

version="1.0" >

<xsl:template match="source">

<html>

<head>

<link rel= 

"stylesheet"type=

"text/css" href=

"my_styles.css"/>

</head>

<body>

<h1><xsl:value-

of select=

"message"/></h1>

</body>

</html>

</xsl:template>

</xsl:stylesheet>

This stylesheet first matches the root
node explicitly by name (source), builds
an HTML container for it as before, and
then uses the <xsl:value-of> element to
select and output the text contents of
the message node. The select attribute
identifies the element whose contents
are to be processed.

Notice that in the stylesheet I also
added a link to a CSS file in the same
directory as the XSLT stylesheet. The
CSS file contains the following code:

h1 { color: olive; }

This simple code selects the <h1>
element and renders it in olive in
Internet Explorer, effectively separating
the color aspect of the heading’s visual
style from its HTML formatting code in
the XSLT stylesheet.

Because XSLT is a programming lan-
guage, there’s a great deal more to it
than the simple examples shown above.
To reinforce this column’s brief intro-
duction, I suggest you read Chapter 6,
“Transformation: Repurposing Doc-
uments,” in O’Reilly’s Learning XML. I
also suggest you start playing around
with XSLT a little on your own; it’s the
best way to learn how to use it. Try cre-
ating an XML document and write some
simple template matching rules like
those above to process your source and
output it in Internet Explorer. My next
column will delve deeper into XSLT to
unearth its complexity and accompany-
ing power.  
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RoboHELP Office 2000

RoboHELP Office provides a user-friendly
WYSIWYG authoring environment for
creating JavaHelp. RoboHELP guides
you through the process so you can
create a great JavaHelp system with
point-and-click and drag-and-drop
ease. Now you can create JavaHelp
systems as easily as you create WinHelp, Microsoft HTML Help and
WebHelp (cross-platform Help) from the same source product – all with
RoboHELP Office.

RoboHELP Office 2000  . . . . . . . . . . . . . . . . . . . . .$89899

POLYCOM 
VoiceStation Personal

Teleconferencer
Designed to improve your business communications
while increasing productivity, VoiceStation 100
enables you to conduct remote meetings that are
as natural as speaking face-to-face.
Features: full-duplex audio performance
featuring Polycom's Acoustic Clarity
Technology™, dynamically adjusts to any
small room's acoustic environment,
3 microphones w/ 360o room coverage,
high-quality speaker, easy to install / easy to use, redial, flash, hold &
mute, data port (110V versions only), RCA output jack.

VoiceStation Personal Teleconferencer  . . . . . . . . . . . . .$25999

SYBASE
Adaptive Server Enterprise

for WINNT v12.0
Sybase Adaptive Server Enterprise 12.0 is
designed to support the demanding requirements
of Internet and traditional, mission-critical OLTP
and DSS applications. The efficient multithreaded
architecture, internal parallelism and efficient
query optimization of Adaptive Server
Enterprise delivers unsurpassed levels of
performance and scalability.

Adaptive Server Enterprise WINNT v12.0 . . . . . . . .$79899

BORLAND
Borland Delphi 6 Enterprise

Delphi 6 makes next-generation e-business
development with Web Services a snap.
BizSnap Web Services development platform
simplifies business-to-business integration by
easily creating Web Services. DataSnap Web
Service-enabled middleware data access solu-
tions integrate with any business application.
Rapidly respond to e-business Web presence
opportunities ahead of the competition with
WebSnap, Delphi's complete Web application development platform.

Borland Delphi 6 Enterprise  . . . . . . . . . . . . . . . .$284999

MACROMEDIA
ColdFusion Server 5

ColdFusion Server 5 Professional Edition
Macromedia® ColdFusion® 5, empowers Web
developers with a highly productive solution for
building and delivering the next generation of
Web applications. ColdFusion 5 offers major
enhancements in development, administration,
and performance.

ColdFusion Server 5. . . . . . . . . . . . . . . . . . . . . . $121999

CASIO
EM500 Multimedia Cassiopeia

The new slim-designed EM-500 is a mobile multi-
media tool that targets a younger market. Designed to
highlight Casio’s new faster processor, and available in
five different colors, the EM-500 is stylishly designed
and engineered to take advantage of the new and
emerging digital content that is available on the
Internet. (For online browsing and e-mail, an optional
modem is required and sold separately.)

EM500 Multimedia Cassiopeia  . . . . . . . . . . . . . . . . . . . . .$42899

JDJStore.com ......$7199
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SITRAKA
JClass Chart 5.0 with Gold

Support including Bytecode
JClass Chart gives you the power to
create sophisticated, interactive graphs
and charts quickly and easily. This data-
aware Java component supports many
popular types of business and scientific
charts, which can be populated with
data from a variety of sources including XML.

JClass Chart 5.0 Bytecode/ Gold Support . . . . . . . . . . $123400

POINTBASE
Mobile Edition 3.5

PointBase Mobile Edition is a
powerful, 100% Pure Java˙
object-relational database
specifically designed for mobile
client applications, Internet appliances and wireless devices. PointBase’s
revolutionary distributed data management delivers the comprehensive
capabilities needed to enable these systems, including ultra-small footprint,
extensibility, integration with enterprise databases and an entirely new level
of self-management and usability features.

PointBase Mobile Edition 3.5. . . . . . . . . . . . . . . . . $19499

ARCHOS
Portable 6GB MP3 Player/USB

Enjoy listening to over 100 hours/6000 minutes of CD-
quality music with your ARCHOS Jukebox 6000 MP3
Player/USB Hard Drive. You can conveniently store
all your personal files, along with your favorite
music selections, and listen to music for 8
hours before recharging the 4 NIMH batter-
ies.Package Includes: Jukebox 6000, 4 Rechargeable
Nimh Batteries, MusicMatch Software, USB Interface, A/C Adapter, Stereo
Headphones and Pouch.

Portable 6GB MP3 Player/USB  . . . . . . . . . . . . . . . .$26899
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SITRAKA
JClass Enterprise Suite v 5.0

Bytecode/Gold Support
Fully scalable to mission-critical develop-
ment environments, this award-winning
suite provides a wide range of high-value
GUI functionality including:
Tables and grids charting and graphing
layout and reporting hierarchical data dis-
play data connectivity GUI enhancements data input and validation JAR
optimization Everything the professional Java developer needs to build
powerful and flexible application front ends is here. Plus, JClass compo-
nents offer unrivaled IDE, JDK and platform support, and include one
year of premium technical support and free upgrades.
JClass Enterprise Suite v 5.0 . . . . . . . . . . . . . . . $294500

INTERLINK
RemotePoint RF Wireless

Handheld w/ Software
No software required for mouse and laser functions!
-Omni-directional control from up to 100' away! -
Dedicated slide forward & back buttons -
Presentation software effects -Launch programs -
Zoom or spotlight images on the screen -Hide &
reveal slides -On-screen keyboard -Many more!

RemotePoint RF Wireless handheld w/ Software. . . . . . $16999

SYBASE
SQL Anywhere Studio v7.0

Sybase® SQL Anywhere Studio is a
comprehensive package that provides data
management and enterprise synchronization
to enable the rapid development and
deployment of distributed e-business solu-
tions. Optimized for workgroups, laptops,
handheld devices and intelligent appliances,
SQL Anywhere extends the reach of a
corporation’s e-business information to anywhere business transac-
tions occur.

SQL Anywhere Studio (base w/ 1 user) v7.0 . . . . . $34899

SMC
Wireless 11 Mbps Access Point

with PC Card
The wireless LAN solution is the easiest alternative to a 
traditional wired network. It connects instantly with an
existing Ethernet installation to support mobile
users, temporary work sites, and other applications
ranging from the classroom to the boardroom.
Wireless technology provides the maximum user
mobility, simple and flexible installation options,
a reduced cost of ownership (no cabling costs or
maintenance) and excellent scalability in supporting network growth.
True 11 Mbps wireless is ideal for use with cable modems, DSL or
SOHO applications.

Wireless 11 MBPS Access Point . . . . . . . . . . . . . . $33999

SEIKO
SmartPad 2

Seiko Instruments SmartPad2˙
The Seiko Instruments SmartPad2˙
is the first product that lets you
instantly capture every-thing you
write or draw using the SmartPad
pen on ordinary paper. You can hand-
write notes and store them in your
Date Book or draw a map with direc-
tions and attach it to a contact in your
Address Book.

SmartPad SP-580 Notepad for Palm Organizer . . . $19899

MACROMEDIA®

JRun™ Server 3.0/3.1 Enterprise
2 CPU Licenses 

JRun™ 3.0/3.1 is an easy-to-use
J2EE application server and 
integrated development environ-
ment for building and deploying
server-side Java applications.
From e-commerce to business
automation, JRun is the easiest way
for developers to deliver advanced busi-
ness systems faster and at a lower cost than
you’d ever thought possible.

JRun Server 3.0/3.1 Enterprise (2 CPU Licenses) $860299

JASC
Quickview Plus v6.0

Now you CAN open virtually any file and e-mail
attachment with Quick View Plus - the easy way
to view virtually any file. Saves money and time -
views files from programs you don't have installed
on your computer. With just a mouse click, Quick
View Plus gives you instant access to over 200
Windows, DOS, Macintosh, and Internet file types.
That's more file formats than any other file view-
ing utility!

Quickview Plus v6.0 . . . . . . . . . . . . . . . . . . . . . . . . $4599

ALTOWEB
Application Platform Release 2.5

The AltoWeb Application Platform lets you build,
deploy, and manage J2EE applications and Web
Services up to 10x faster without requiring extensive
J2EE or Web Services expertise. How? By replacing
lengthy, custom and complex J2EE, XML and 
Web Services coding with rapid component 
assembly and reuse.

Application Platform Release 2.5  . . . . . . . . . . . .$354000

LINKSYS
WAP11 Wireless Network

Access Point
The Instant Wireless Network Access Point from
Linksys delivers the freedom to configure your
network your way. Utilization of "state-of-the-art"
wireless technology gives you the ability to set
up workstations in ways you never thought
possible; no cables to install means less
expense and less hassle. The Instant Wireless
Access Point's high-powered antenna offers a range of
operation of up to 800 feet, providing seamless roaming throughout your
wireless LAN infrastructure; an advanced user authentication feature
ensures a high level of network security.

WAP11 Wireless Network Access Point . . . . . . . . . . . . . $17499
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Java and XML

are perfectly mar-

ried. Java represents a

technology evolution for plat-

form-independent development and deployment,

and an effective mechanism for achieving dis-

tributed computing. XML, a very simple concept,

has taken the industry by storm and is revolu-

tionizing how data is represented and exchanged

within a company and between enterprises. In a

nutshell, Java represents portable code and XML

represents portable data – a perfect marriage.

In an effort to fuel this marriage, Sun has

launched a set of technologies collectively

known as the JAX Pack. JAX Pack – essentially a

bundled set of Java technologies for XML – con-

sists of JAXP (XML Processing), JAXB (XML Binding),

JAXM (XML Messaging), JAX-

RPC (XML-based RPC), and JAXR

(XML Registries). 

these technologies for XML are available as 

separate specifications, APIs, and reference imple-

mentations (some specs/implementations are gen-

erally available; others are works in progress).

However, JAX Pack is also available as a combined

set of all the JAX technologies in a single down-

load. The standards/specifications representing

the various Java technologies for XML have been

developed collaboratively with the Java Com-

munity Process (JCP; see sidebar).

The objective of this article is to walk

through these APIs, review their functionality,

and, using code examples, illustrate how they

can be used within applications. 



JAXP
Fundamental to the fusion of Java and XML

technologies, the Java API for XML Processing
provides a set of APIs for parsing, creating, and
transforming XML documents. JAXP supports
both the memory-based DOM2 (Document
Object Model) and the event-based SAX2 APIs
for XML parsing (Simple API for XML). With the
1.1 release JAXP also supports XSLT-based
transformations, a critical component that
adds a new level of abstraction and ease to
transforming XML documents into other XML
vocabularies, plaintext, and even print media
(using XSL Formatting Objects). 

Given this introduction to JAXP, you may
wonder why, since a large number of compa-
nies have built their own XML parsers and
XSLT processors, we need another one. 

The answer is simple: JAXP isn’t just anoth-
er XML parser. Instead, what JAXP APIs and the
reference implementation provide is a stan-
dard set of Java APIs that define a factory-based
pluggable framework for XML parsers and
XSLT processors (as illustrated in Figure 1).

The reference implementation of JAXP uses
the newly released Apache Crimson (http://xml.

apache.org/crimson/) as the XML parser and
Apache Xalan (http://xml.apache.org/xalan-j/
index.html) as the default XSLT processor, but it’s
really a matter of calling some APIs and setting
some system properties if you’d like to use your
favorite parser/processor. 

A key component missing from the JAXP
API set is the support for XML Schemas,
expected in future releases. JAXP does support
document type definition (DTD) based XML
validation and using a third-party parser such
as Apache Xerces (http://xml.apache.org/
xerces-j/index.html) or Apache Xerces2 (http:
//xml.apache.org/xerces2-j/index.html).
Setting a couple of attributes to indicate that
your application needs XML Schema valida-
tion is what’s required.

JAXP has been a popular API; it’s been incor-
porated in the newly released J2EE v1.3 specifi-
cation to provide XML parsing/processing capa-
bility to server-based enterprise applications.
It’s also been incorporated by a large number of
third-party application servers and other prod-
ucts. As another endorsement of this key API,
JAXP 1.1 has been included as a core aspect of
the new version of the Java platform (J2SE v1.4).

A simple code snippet is worth a thousand
words. Following is a sample XML document
(Order.xml) defined by a DTD – Order.dtd. I’ll
show how this document can be processed and
transformed using the JAXP API set, and will
use the same example in later sections to
demonstrate how the various Java technologies
for XML work together. 
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Written by Hitesh Seth

JAVA COMMUNITY PROCESS 
Java Community Process, or JCP, is an open organization

effort in which experts from ISVs and developers of Java tech-
nology participate jointly as required by their charter in review-
ing existing Java technologies and introducing new features to
the Java technology set. 

Nearly all of the leading Java-related standards – Java
2, Enterprise Edition (J2EE), Java 2, Micro Edition (J2ME),
Java APIs for XML (JAXP, JAXB, the focus of this article), and
the latest versions of Java 2, Standard Edition (J2SE) – have
been a result of the collaborative effort of JCP participants.
Originally established by Sun Microsystems, JCP has been in
existence since 1995.

JCP is split into multiple expert groups, each working
toward a development/enhancement of a Java technology; the
expert group is known as JSR (Java Specification Request).



<?xml version="1.0"?>

<order id="5677">

<date>11-12-2001</date>

<company>Silverline Technologies</company>

</order>

Following is the XML structure – Order.dtd:

<!ELEMENT order (date, company)>

<!ATTLIST order

id CDATA #REQUIRED>

<!ELEMENT date (#PCDATA)>

<!ELEMENT company (#PCDATA)>

Now let’s use the JAXP API set to create a simple Java application to
parse the XML document. In this scenario I’ll use the DOM API to parse
the various elements and attributes of the Order.xml structure:

import javax.xml.parsers.*;

import org.w3c.dom.*;

...

DocumentBuilderFactory dbf = 

DocumentBuilderFactory.newInstance();

DocumentBuilder db =

dbf.newDocumentBuilder();

Document doc = db.parse(new

File("Order.xml"));

Element root = doc.getDocumentElement();

System.out.println("Order

Id:"+root.getAttribute("id"));

NodeList nl = root.getChildNodes();

for (int i=0;i<nl.getLength();i++) {

... // Process other nodes

}

}

SAX and DOM provide the basic low-level generic API to parse and
validate an XML document. Earlier we introduced XSLT, an XML stan-
dard that can be used to transform an XML document/stream into
another XML, HTML, WML, or any other format. 

Let’s use the other key component of the JAXP API, stylesheets, to
transform an XML document. Note the abstraction and ease of use XSLT
provides us. The following example uses XSLT to create HTML on the fly
as a Java application, but this same functionality can also be used to cre-
ate a full-fledged content management application using J2EE APIs such
as Java servlets and JavaServer Pages.

import javax.xml.transform.*;

import javax.xml.transform.stream.*;

...

TransformerFactory tFactory = 

TransformerFactory.newInstance();

Transformer transformer = tFactory.newTransformer(

new StreamSource("Order.xsl"));

transformer.transform(new StreamSource("Order.xml"),

new StreamResult(System.out));

...

Transformation of XML documents using XSLT requires the creation
of an XSLT-based stylesheet. Following is the simple stylesheet that con-
verts the Order.xml into HTML: 

<?xml version="1.0"?> 

<xsl:stylesheet 

xmlns:xsl="http://www.w3.org/1999/XSL/Transform" version="1.0">
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FIGURE 1 JAXP architecture

FIGURE 2 JAXB programming model FIGURE 3 JAXM programming model
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<xsl:template match="order">

<html>

<body>

<b>Order Id:</b><xsl:value-of select="@id"/><br/>

<b>Date:</b><xsl:value-of select="date"/><br/>

<b>Company:</b><xsl:value-of select="company"/><br/>

</body>

</html>

</xsl:template>

</xsl:stylesheet>

JAXB
Whereas JAXP provides the basic/core API for processing XML, there are

really two kinds of implementations for an XML parser that supports the JAXP
APIs. On the one hand we have DOM, which provides a tree-based generic
navigation for an XML document; on the other we have SAX, a fast, event-
based, but very low level API. The two have often been compared on the basis
of speed, resource requirements, and ease of use, but as illustrated previously,
even by using the higher level DOM interface, the simplest Java application for
processing the basic Order.xml document requires a certain amount of cod-
ing (we didn’t really account for any error handling and processing logic). 

In a nutshell, there’s a need for a seamless interface that provides an
easy-to-use programmatic interface for Java developers to parse, manip-
ulate, and create XML documents.

JAXB – Java Architecture for XML Binding (previously known as Project
Adelard) – fills this gap by providing performance-centric bidirectional
mapping between Java objects and XML documents. Whereas a JAXB
implementation may use JAXP-based XML core parsers underneath, when
compared to DOM and SAX, JAXB truly provides an easy-to-use alterna-
tive mechanism for processing XML documents. 

JAXB is divided into two components: a schema compiler and a bind-
ing framework. The XML-based binding schema is used to bind the XML
DTD with Java-based artifacts such as the primitive and complex type
mapping, customization of the generated classes (packages, class
names, method names, constructors, etc.), and so on. 

A schema compiler, illustrated in Figure 2, then creates a set of pre-
defined Java classes that build a Java object tree corresponding to the
validated XML document supported by the mapped schema rules.
Instances of the Java classes, which use the JAXB runtime, can then be
used to process and manipulate XML content from within the known
Java environment. Even though JAXB-based Java classes do store the
resulting mapped XML in memory, the memory overhead typically
caused by the generic XML parser is significantly reduced, with the
added benefit that you can strictly validate XML documents.

A current limitation of the JAXB specification is that it addresses only
DTD-based XML definitions. We can expect future releases to provide an

implementation on top of the prevalent XML metadata standards, such
as XML Schema. 

JAXB Example Scenario
Using a simple scenario, let’s explore the JAXB API and its benefit for

binding XML documents to Java objects. First we need to create an XML
Java Binding Specification file to map the various datatypes with the DTD.
We’ll again build on top of the Order example used previously (Order.xjs):

<?xml version="1.0"?>

<xml-java-binding-schema version="1.0ea">

<element name="order" type="class" root="true">

<attribute name="id" convert="int"/>

<content>

<element-ref name="date"/>

<element-ref name="company"/>

</content>

</element>

<element name="company" type="value"/>

<element name="date" type="value"/>

</xml-java-binding-schema>

Executing the XML Java schema compiler, xjc (java com.sun.tools.
xjc.Main Order.dtd Order.xjs), creates Order.java. This class file can be
used by any Java application to bind XML documents to Java objects.
Following is the example application (ReadOrder.java):

import javax.xml.bind.*;

import javax.xml.marshal.*;

...

Dispatcher d = Order.newDispatcher();

File orderFile = new File("Order.xml");

FileInputStream fis = new FileInputStream(orderFile);

Order order = (Order) (d.unmarshal(fis));

System.out.println("Order Id: "+order.getId());

System.out.println("Company: "+order.getCompany());

System.out.println("Date: "+order.getDate());

...

Running the Read Order Application would result in printing the
order ID, company name, and order date.

JAXM
Java API for XML Messaging (JAXM, earlier known as the M Project), as

the name suggests, provides a lightweight API for XML-based messaging
based on SOAP 1.1 (including attachments support). The advent of the

FIGURE 4 JAX-RPC programming model FIGURE 5 JAXR programming model
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B2B integration model
has made the syn-

chronous request/reply
model using HTTP/SOAP–based
connectivity predominant. JAXM

is primarily focused on creating
and sending/receiving SOAP-based messages.

As a basic API, JAXM is pretty lightweight in messaging, but allows flexibil-
ity for implementation to JAXM providers through the concept of profiles. 

A highlight of the current release of JAXM and the reference imple-
mentation is the ebXML profile, which supports the asynchronous mes-
saging model based on the ebXML Messaging Specification. This model
is critical in high-volume and loosely coupled scenarios, in which as a
Web services client you’d like a “fire and forget” messaging scenario –
send the message through a messaging layer and let the consumers of
the message worry about when to process it.  

Apart from the loose-coupling benefit, a key aspect of the asynchro-
nous messaging models is the inherent service-level guarantees you can
achieve. For instance, achieving features such as guaranteed delivery in
a typical request/response interaction can be a daunting task, one that
typically requires an implementation to implement substantial error-
handling functionality. On the other hand, guaranteed delivery is one of
the highlights of a loosely coupled messaging model. 

Asynchronous communication isn’t new to the IT industry; messaging
systems such as MQSeries, TIBCO, and MSMQ have been the foundation for
integrating disparate systems for a large number of organizations. Java
Message Service (JMS), another specification from Sun Microsystems, takes a
messaging vendor–independent, provider-based approach (similar to JDBC)
to provide a baseline API for messaging systems. JAXM takes this one step fur-
ther; using a concept of profiles, it bridges the interaction of standards-based
Web services with the JMS-based pluggable messaging infrastructure.

JAXM defines the interactions between two entities, a JAXM client
and a JAXM provider. JAXM clients use the API to create/send messages,
whereas JAXM providers implement the API to support the actual trans-
mission and reception of SOAP messages, as illustrated in Figure 3.

To uncover the details of how the JAXM API works, I’ll create a simple
JAXM client that calls a SOAP service that an external vendor/customer
can use to get the current order status for a particular order (see Listing 1).

JAX-RPC
Remote Procedure Call (RPC), a mechanism that enables a remote

machine (typically the server) to call a procedure, isn’t new to the Java
platform. Remote Method Invocation (RMI) has been a fundamental
component of the Java platform and the basis of key enterprise Java tech-
nologies such as Enterprise JavaBeans (EJB). CORBA, another step toward
the evolution of RPC, has provided a platform- and programming lan-
guage–independent mechanism for calling remote procedures. Various
implementations of RPC, including RMI and CORBA, have been key com-
ponents in the design and development of distributed Java technologies. 

It’s always been a challenge when the “remote server” is located in
another company; this is known as being outside the firewall. Even though
there are vendor solutions for tunneling RPC calls within ubiquitous
Internet communication standards such as HTTP/HTTPS, setting up a
distributed, loosely coupled B2B architecture between enterprises has
always been challenging. This has led to the development of standards
such as SOAP, a specification that defines an XML-based protocol for rep-
resenting loosely coupled distributed remote procedure calls. W3C has
recognized SOAP and has initiated a working group for the development
of the next generation of XML-based messaging, XML Protocol (XMLP). 

Continuing with the philosophy of standards-based access, the Java API
for XML-based RPC (JAX-RPC) defines a set of APIs for facilitating XML-
based RPC communication with the Java platform. The initial release of
JAX-RPC (1.0), currently in community draft stage, requires implementa-
tions to support SOAP 1.1 on top of HTTP 1.1 communications. However,
the whole JAX-RPC initiative has paved the way for supporting other pro-
tocols such as XMLP and communication mechanisms such as HTTPS.
Fundamental to JAX-RPC is the type mapping between Java and XML
datatypes and a programming model. The JAX-RPC runtime can be imple-
mented as a client component, building on top of J2SE, or an
enterprise/server–based component leveraging either a Servlets 2.3–based
model or the fullblown capability of J2EE 1.3–based application servers. 

Web Service Description Language (WSDL) has been used by JAX-RPC
as the standard for specifying JAX-RPC–based services; the specification
defines a bidirectional mapping between WSDL and Java. Implementations
can support multiple interaction modes, including synchronous request/
response, one-way RPC, and nonblocking RPC invocation. 

TABLE 1 Java technologies for XML

API Related XML Technologies Function Java Packages Current Specification Reference Implementation JCP Expert 
& Standards Version Status Status Group

JAXP •SAX/SAX2 XML Parsing & XSLT •javax.xml.parsers 1.1.3 Final release General release JSR-63
•DOM/DOM2 Processsing •javax.xml.transform (02/6/2001) available (Part of fall ’01
•XSLT JAX Pack release)
•XPath

JAXB •DTD XML Binding •javax.io.marshal 0.21 Working draft Early access JSR-31
•javax.xml.marshal (05/30/2001) implementation
•javax.xml.schema

JAXM •SOAP XML/SOAP–based •javax.xml.messaging 1.0 Final release 1.0 Reference implementation JSR-67
•ebXML Messaging Specification messaging •javax.xml.soap (10/30/2001) available (Part of fall ’01
•XML Schema JAX Pack release)

JAX-RPC •SOAP XML–based RPC •javax.xml.rpc 0.5 Community draft Not yet available JSR-101
•W3C XP •javax.xml.soap (10/10/2001)

•WSDL

JAXR •UDDI XML Registries •javax.xml.registry 0.6 Public review draft Not yet available JSR-93
•ebXML (07/30/2001)
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To understand how JAX-RPC works, let’s look at the various steps
involved in developing, deploying, and using an XML-RPC–based serv-
ice. Developers familiar with the Java RMI/CORBA programming model
would find this very similar, as illustrated in Figure 4.
• Service definition: Define the service using the familiar Java RMI def-

inition syntax:

public interface OrderStatusProvider extends java.rmi.Remote {

public String getOrderStatus(String orderId) 

throws java.rmi.RemoteException;

}

• Service implementation: Implement the service. Depending on the
type of JAX-RPC container implementation, the service can be imple-
mented through a J2SE container (by extending the PortableRemote-
Object class) or by using a J2EE component model such as session EJB. 

• Service deployment: Deploy the service on a server-side JAX-
RPC–based container. This step also creates and activates the associ-
ated bindings such as SOAP/HTTP, depending on the protocols sup-
ported and the deployment configuration. 

• The deployment tool: This tool exports the service definition as WSDL.
• Service invocation: From a client’s perspective, a client uses a WSDL-

to-Java compiler to generate the necessary stubs to invoke the service. 
• The stub can then be used by client programs.
• Alternatively, the client may also use a Dynamic Invocation Interface

(DII) to bind to the service without the stub generation process. 

JAXR
Java API for XML Registries is a standard programming API for inter-

facing with business registries (think of a registry as a bulletin board, a set
of yellow pages for Web services) of Web services providers. These reg-
istries can be owned privately by an organization or can be a collabora-
tive exchange–based effort fueled by a specific vertical group (such as a
chemical or automotive exchange). An important component in the evo-
lution of Web services, we’ve already seen efforts such as UDDI (Universal
Description, Discovery, and Integration), OASIS, eCo Framework, and
ebXML lead the development of such registries. JAXR is an attempt to
provide a common abstraction for multiple registry standards. 

JAXR defines the concept of a capability profile, which allows registry
providers to classify themselves based on the level of support. Currently
two profiles – Level 0 Profile and Level 1 Profile – have been defined. As the
nomenclature probably suggests, Level 0 is a baseline profile that defines
a business-level API; registry providers of a Level 1 Profile can optionally
support a generic API for flexibility and advanced registry capabilities. 

JAXR builds on top of other JAX technologies, leveraging JAXP/JAXB
for processing XML, JAX-RPC for communication, and JAXM for XML-
based messaging. At the time this article was written, JAXR was in the
early phase of its development, with only a draft version of the specifica-
tion available. The specification did, however, define how JAXR APIs map
to ebXML and UDDI. Based on the specification, the code snippet in
Listing 2 shows a possible use of the JAXR APIs – to connect with an
internal UDDI registry service.

From a business perspective, to understand how JAXR and the over-
all business registry concept works, consider a business scenario in
which a computer manufacturing company, A, wants to order some raw
materials. A queries the public UDDI registry, hosted by a vertical
exchange, C, and through that is able to locate a wholesale supplier, B,
that provides the appropriate raw materials. Through well-defined ser-
vices, an integration workflow is then able to call an order entry system
of that supplier, order goods. 

The whole B2B interaction can happen in an automated, seamless
fashion. JAXR will be a significant component in implementing the sce-
nario in which JAXR APIs will be used by A to query the registry and pos-
sibly by exchange with C to implement the registry itself. One reason
why JAXR would be significant is that multiple registry standards are
evolving and, through various factors such as evolution, market pres-
sure, and customer requirements, companies and vendors would
potentially be required to support multiple registry formats and
exchanges (see Figure 5).

Availability
Table 1 summarizes the availability and high points of the different

Java technologies for XML. At the time of this writing, two technologies,
JAXP 1.1.3 and JAXM 1.0, were available as part of the fall 2001 JAX Pack.
An early-access implementation of JAXB was also available. However,
JAX-RPC and JAXR are still developing technologies and reference imple-
mentations were not available.

Conclusion
I think it’s safe to assume that Java technology is here to stay. Portable

code executing on multiple platforms has turned out to be a great value
proposition, at least for the server. An important participant in server-
based interactions, specifically with B2B relationships, is XML. The JAX
Pack provides a good combination of a wide range of Java technologies
that would largely simplify developing applications around XML,
whether it’s parsing XML, transforming XML, writing Web services, or
communicating synchronously/asynchronously using SOAP. 

Also, as we’ve seen, most of these APIs are written using a driver/
provider philosophy that makes the API more generic than the individual
protocols themselves. As seen in Table 1, a lot of progress has occurred in
the Java community to support the various XML technologies as part of
the Java platform; some work still needs to be done – reference imple-
mentations need to be generally available, with vendor-specific enhance-
ments and suites soon to follow. In a number of initiatives, we’ve already
seen JAXP included as a core API; it’s part of the J2EE 1.3 and J2SE 1.4
specifications. Overall, we can expect the JAX Pack to establish a set of
baseline technologies for bridging the gap between the various compo-
nents of the Java platform and the XML-based standards, thus building
on the destined marriage between Java and XML technologies.

References
Following are some Web sites for you to look at while implementing

and developing these technologies:
• Java Community Process (JCP): www.jcp.org
• Java technology for XML: http://java.sun.com/xml
• Java XML Pack: http://java.sun.com/xml/javaxmlpack.html
• Java API for XML Parsing: http://java.sun.com/xml/jaxp/index.html
• Java Architecture for XML Binding: http://java.sun.com/xml/jaxb/

index.html
• Java API for XML Messaging: http://java.sun.com/xml/jaxm/index.html
• Java API for XML-based RPC: http://java.sun.com/xml/jaxrpc/index.html
• Java API for XML Registries: http://java.sun.com/xml/jaxr/index.html
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import javax.xml.messaging.*;

import javax.xml.soap.*;

...

SOAPConnectionFactory conf =

SOAPConnectionFactory.newInstance();

SOAPConnection con = conf.createConnection();

MessageFactory mf = MessageFactory.newInstance();

SOAPMessage msg = mf.createMessage();            

SOAPPart sp = msg.getSOAPPart();

SOAPEnvelope envelope = sp.getEnvelope();

SOAPBody body = envelope.getBody();

SOAPBodyElement elm = body.addBodyElement(

envelope.createName("GetOrderStatus","m", 

"http://www.silverline.com/webservices/"));

elm.addChildElement(envelope.createName("orderId","m",

"http://www.silverline.com/webservices/")).addTextNode("5677"

);

msg.saveChanges();

URLEndpoint urlEndpoint = new

URLEndpoint("http://server/mySOAPService");

SOAPMessage reply = con.call(msg, urlEndpoint);

...

import javax.xml.registry.*;

...

RegistryClient client = new MyRegistryClient();

ConnectionFactory factory = (ConnectionFactory)

ctx.lookup("JAXRConnectionFactory");

Properties p = new Properties();

p.put("javax.xml.registry.factoryClass", 

"com.sun.xml.registry.ConnectionFactory");

p.put("javax.xml.registry.queryManagerURL", 

"http://silverline.com/uddi/inquiry");

p.put("javax.xml.registry.lifeCycleManagerURL", 

"http://silverline.com/uddi/publish");

Connection connection = factory.createConnection(p,client);

Set credentials = new Set();

connection.setCredentials(credentials);

RegistryService service = connection.getRegistryService();

DOWNLOAD THE CODE @
www.sys-con.com/xml
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SOAP Messages with Attachments Specification
As you know, SOAP is a simple, lightweight XML-based distributed computing protocol. The SOAP 1.1

specification essentially comprises three parts: 
1. A framework for describing the contents of a SOAP message and how it’s processed
2. An encoding standard for objects sent over SOAP
3. A mechanism for representing remote procedure calls (RPC) using SOAP. 

A SOAP message is an XML document that comprises a SOAP envelope. Within the envelope is an
optional SOAP header and a mandatory SOAP body. The SOAP message header represents the metadata of
the message and provides a way to extend SOAP. The SOAP message body is the actual message payload.
The details of a remote procedure call including the arguments are described in the envelope that is trans-
ported from one application to another over a selected protocol (e.g., HTTP). HTTP provides a firewall-
friendly application-level protocol for communication between heterogeneous applications. The SOAP
Messages with Attachments specification builds on SOAP 1.1.

Before we discuss this specification, we should briefly consider the concept of a Multipurpose Internet
Mail Extensions multipart. MIME is leveraged in the SOAP with Attachments specification as well as in
other related Web services specifications such as WSDL (Web Services Description Language). Typically, e-
mail messages with attachments are sent over the Internet using Simple Mail Transfer Protocol and MIME.
SMTP is limited to 7-bit ASCII text with a maximum line length of a thousand characters which results in
the inability to send attachments. MIME addresses these limitations by specifying message header fields
and allowing different related objects such as attachments to be included in the message body in the form
of a MIME multipart. 

For example, if the message body contains multiple independent objects of possibly different data types,
the message body is divided into parts by boundaries. To indicate that the message body comprises a mul-
tipart structure of independent attachments, a Content-Type message header field is set. The message body

boundary is defined with a parameter in the Content-Type field as shown below: 

Content-Type: multipart/mixed;boundary="1995021309105517"

The Content-Type header can also be used to identify a
Multipart structure with related MIME parts. RFC 2387

specifies the Multipart/Related Content-Type to provide
a mechanism for representing an object that consists

of related MIME body parts. As you’ll see, the
Multipart/Related Content-Type allows a

SOAP message to reference attachments
such as audio and image files.

Armed with this basic knowl-
edge of SOAP and MIME, let’s

discuss the concept of SOAP
messages with attachments.
Let’s assume we use the

MIME specifications to sup-
port SOAP messages with attach-

ments and we package a SOAP 1.1
message as a part of a MIME multipart

structure. Further, let’s assume we pro-
vide a way for that SOAP 1.1 message to refer

to attachments that are represented as other
parts of that MIME multipart. In a nutshell, this is

the approach described in the SOAP Messages with
Attachments technical note.
This note specifies how to package a SOAP 1.1 message

with attachments using existing MIME specifications. A
SOAP Message Package, which is a central concept in this spec-

ification, consists of a SOAP 1.1 message that can reference
attachments, and any related attachments. A SOAP message package

is built using the Multipart/Related Content-Type. The primary SOAP 1.1 message must be included
in the root body part of the Multipart/Related container. Thus the type header of the Multipart con-

tainer and the Content-Type header of the root body part will be the same (i.e., text/xml). The
attachments in the Multipart container must be composed of a Content-ID MIME header or a

Content-Location MIME header. 
For the SOAP message to reference attachments in the MIME container, the SOAP 1.1

encoding rules are used. In the specification a URI that is a value of an HREF attribute can be
used to refer to a resource. Since each attachment in the MIME container has a URI refer-

ence in its Content-Location or Content-ID header, it’s possible for the attachments to be



referred to using the HREF
attribute from the SOAP

1.1 message. To refer
to an attachment

with a specific
Content-ID

h e a d e r

value, the
Content-ID

Uniform Re-
source Locator

scheme, “cid,” is
used, as defined in RFC

2111. So, for example, to
refer to a MIME part (GIF

image) with a Content-ID 
of 286.apache-soap.MYHOST, an

HREF value of “cid:286.apache-soap.
MYHOST” is used. An illustration of a

SOAP message package with an image
attachment constructed using a MIME multipart is shown in Figure 1.

Apache SOAP Implementation of SOAP Messages 
with Attachments

The Apache Software Foundation (www.apache.org) provides an
implementation of SOAP including support for SOAP Messages with
Attachments. I’ve chosen to discuss the Apache implementation
because it’s freely available. Apache SOAP version 2.2, which can be
downloaded from the Apache Web site, requires a number of compo-
nents, such as a servlet container (e.g., Apache Tomcat), JavaMail,
JavaBeans Activation Framework, and a JAXP-compatible XML parser. As
you know, JavaMail is a J2EE API that provides a platform and protocol-
independent interface for sending and retrieving e-mail messages. It
interacts with the message content through another layer in the form of
the JavaBeans Activation Framework. JAF provides a uniform way of
determining the type of a message’s content and encapsulating access to
it. You can obtain more information on JavaMail and JAF from the
Resources section.

Here’s a quick overview of how a simple Web service can be con-
structed with Apache SOAP and Java. The first step is to define and
implement a Web service. When developing a simple Java application
to support a Web service using SOAP, you’ll notice that there’s no
SOAP-specific code in your Java class because Apache SOAP manages
the details pertaining to SOAP. After implementing the service, you
deploy the service describing the operation(s) that it supports and
assign the service a unique service ID. When a SOAP client uses the
service by calling one of its operations, the Apache SOAP rpcrouter
servlet responds to the request. The request is routed to the pertinent
Java object that supports the Web service. The service object inter-
faces with the core business logic to perform the business function
and a response is returned to the client.

After deploying a Web service, you could create a Java client that
calls the Web service. The client program uses a Call object to specify
values such as the service ID, method name, and parameters of the
method such as attachments. The invoke() operation of the Call object
requires the URI of the rpcrouter servlet and returns a Response
object. The response is also a SOAP message. If an error occurs during
the invocation of the method, a Fault object can be returned within
the SOAP message body. The Fault object includes a code and a
description of the error.

The SOAPMappingRegistry class handles the marshaling and unmar-
shaling of data types and comes with preregistered serializers and dese-
rializers such as the MimePartSerializer class. This and other classes and
interfaces you might encounter using the Apache SOAP Messages with
Attachments implementation are summarized in Table 1.
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TABLE 1 Summary of important classes when using Apache SOAP implementation

CLASS/INTERFACE NAME DESCRIPTION

Call org.apache.soap.rpc class: Represents remote 
procedure call

DataSource javax.activation.DataSource interface: Provides 
abstraction of some collection of data, a type for 
that data, and access to it in the form of Input-
Streams and OutputStreams where appropriate 

ByteArrayDataSource org.apache.soap.util.mime.ByteArrayDataSource 
class: Implements javax.activation.DataSource 
and creates DataSource from byte array, File, 
InputStream, or String

SOAPMappingRegistry org.apache.soap.encoding.SOAPMappingRegistry
class: An XMLJavaMappingRegistry with 
preregistered serializers and deserializers to 
support SOAP

BeanSerializer org.apache.soap.encoding.soapenc.BeanSerializer
class: Can be used to serialize and deserialize 
JavaBeans using SOAP-ENC encoding style 

Parameter org.apache.soap.rpc.Param class: Represents 
argument to RPC call; parameter objects are 
used by both client and server 

DataHandler javax.activation.DataHandler class: provides 
consistent interface to data available in many 
different sources and formats

MimeBodyPart javax.mail.internet.MimeBodyPart class: 
Represents MIME body part

MimePartSerializer org.apache.soap.encoding.soapenc.MimePart-
Serializer class: Implements Serializer and 
Deserializer interfaces and provides functionality 
to serialize InputStream, MimeBodyPart, Data-
Source, and DataHandler objects from/to multi-
part Mime attachments to SOAP message; also 
provides functionality to deserialize to DataHandler

FIGURE 1 Sample structure of a SOAP message package
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Example
To provide a simple, concrete illustration of the previous discussion,

let’s assume we have a subscriber who uses systems provided by mes-
saging system vendors A and B. Suppose, using A’s system, a subscriber
needs to change his/her voicemail greeting on B’s system. This need can
be met by a Web service using SOAP provided by vendor B. So, vendor A
develops a Web application that accesses vendor B’s Web service using
SOAP to change the voicemail greeting of a subscriber.

To support this scenario, two simple Java programs will be used to
illustrate the SOAP RPC approach rather than the message-based
approach. The first program will implement the Web service; the second
will be a test client to call the service. The class to support the Web ser-
vice consists of one operation, changeGreeting(), with two parameters –
a subscriber ID and a voice greeting in the form of a WAV file attachment.
The attachment is obtained using a DataHandler object and written to
disk for this example. Vendor B’s existing business objects could then use
this audio file to actually change the greeting. Notice how the Web ser-
vice can simply provide a coarse-grained service-based interface that
shields the calling application from an organization’s existing business-
logic-layer implementation (Java classes, CORBA objects, EJBs) that is
reused to support the Web service. A code snippet of the class that imple-
ments this Web service is given in Listing 1.

To deploy the code, a deployment descriptor is needed to specify the
URN of the SOAP service (“urn:soapattachtest”) and operations
(changeGreeting) that SOAP clients can use. The Java class (Greeting-
Service) that supports the Web service is also specified in the deploy-
ment descriptor provided in Listing 2.

The other program involved in this example is a client program that
calls the Web service. In this SOAP client a Call object is created and initial-
ized with the serviceID and the name of the operation (changeGreeting),
both of which must match the values in the deployment descriptor. The
Call object is also initialized with two parameters needed for the
changeGreeting() operation – the subscriber ID and a voice greeting
attachment file. After the Call object is initialized, the URL representing the
rcprouter servlet is passed into its invoke() operation to call the Web serv-
ice and send the attachment. Listing 3 gives a code snippet of this class. The
code listings shown can be deployed on Apache Tomcat and SOAP 2.2. 

The Apache SOAP implementation also includes a useful utility
called TcpTunnelGui that allows you to “sniff” SOAP messages
exchanged between a SOAP client and a SOAP server. For example,
assuming you’re using Apache Tomcat, a SOAP client can connect to
port 8070 to send SOAP requests that are then routed to port 8080
(Apache Tomcat’s default port) on your Web server’s host. As you can see

in Figure 2, this tool is helpful for learning about the contents of SOAP
requests and responses as they pertain to the SOAP Messages with
Attachments specification. 

Conclusion
In this article I introduced the W3C note on sending attachments with

SOAP messages and its Apache SOAP implementation. This should pro-
vide you with an understanding of an underlying Web service technology
that enables the exchange of MIME attachments between disparate sys-
tems either within or between organizations. While the article presented
a simple discussion to apprise you of the SOAP Messages with Attach-
ments specification, I didn’t discuss the other components of a Web ser-
vice architecture for describing, registering, and discovering Web servic-
es such as WSDL and Universal Description, Discovery and Integration
(UDDI). More information on these emerging standards can be obtained
from the Resources section. 

Using SOAP with attachments enables solutions for integration of dis-
parate systems and provides a viable
foundation for emerging XML-
based specifications. The JAXM
(Java API for XML Mes-
saging) draft specifica-
tion provides a stan-
dard API for ap-
plications
t h a t
use in-

dustry mes-
saging standards
based on SOAP.
JAXM Profiles are used
to provide a foundation
for supporting different
higher-level industry standard
messaging protocols built on
SOAP and SOAP Messages with At-
tachments. See Resources for details.

FIGURE 2 Example of SOAP details available in TcpTunnelGui tool
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Resources
• SOAP 1.1 Specification: www.w3.org/TR/SOAP/
• Apache SOAP: www.apache.org
• JavaMail: http://java.sun.com/products/javamail/
• Java API for XML Messaging (JAXM) Specification: http://java.sun.

com/xml/xml_jaxm.html
• Web Services Description Language (WSDL): www.w3.org/TR/wsdl
• Universal Description, Discovery and Integration (UDDI) project:

www.uddi.org/
• SOAP Messages with Attachments: www.w3.org/TR/SOAP-attachments
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public String changeGreeting(String subId, DataHandler 
dh) throws IOException {

// create response string to send back to caller
StringBuffer res = 

new StringBuffer("Greeting type :  ");
res.append(dh.getContentType());
// create a temp file name for the greeting
StringBuffer tempName = new StringBuffer(128);
tempName.append("greeting");
tempName.append(subId);
tempName.append(System.currentTimeMillis());
tempName.append(".wav");
String fileName= tempName.toString();
// write audio content to file
try {

DataSource ds = dh.getDataSource();
ByteArrayDataSource bds =

new ByteArrayDataSource(ds.getInputStream(),      
dh.getContentType());

FileOutputStream fos = new  
FileOutputStream(fileName);

bds.writeTo(fos);
} catch(IOException exc) {

exc.printStackTrace(System.err);
}
return res.toString();

}

<isd:service 
xmlns:isd="http://xml.apache.org/xml-soap/deployment"     
id="urn:soapattachtest">
<isd:provider type="java" scope="Request"

methods="changeGreeting">
<isd:java class="xmlj.GreetingService" 
static="false"/>
</isd:provider>

</isd:service>

URL url = new URL(routerUri);
SOAPMappingRegistry smr = new SOAPMappingRegistry();
// Initialize call object
Call call = new Call();
call.setSOAPMappingRegistry(smr);
call.setTargetObjectURI(serviceUri);
call.setMethodName(methodName);
call.setEncodingStyleURI(Constants.NS_URI_SOAP_ENC);
// Initialize method parameters
Vector params = new Vector();
params.addElement(new Parameter("subscriberId",
String.class,subscriberId, null));
DataSource ds = new ByteArrayDataSource(new
File(audioFile), null);
DataHandler dh = new DataHandler(ds);
params.addElement(new Parameter("audioFile",
javax.activation.DataHandler.class, dh, null));
call.setParams(params);
// Invoke the operation.
Response resp;
resp = call.invoke(url, "");

I M O R A E S @ Y A H O O . C O M
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Last month I revealed a way to imple-
ment security for your XML documents.
The advantages of adding security to
XML documents were discussed as well
as the World Wide Web Consortium work-
ing drafts that cover XML encryption.

We explored how to use the IBM XML
Security Suite toolkit to encrypt XML
documents – how to do a simple encryp-
tion of an XML document and then
decrypt the same document. The toolkit
uses standards that are in working draft
form from the W3C. 

To perform XML signatures, I’ll use
the same tools I used before, but to make
things interesting I’m going to switch to
the Xerces Java XML parsers to show you
the flexibility of the toolkit. (You’ll recall
that in Part 1 I used Sun’s XML parser,
JAXP.) I’m still going to use the IBM Java
Cryptography Extension, for its RSA
implementation, and Xalan, which can
be found at http://xml.apache.org. Of
course, I’m using the same XML docu-
ment, insurance.xml. See Listing 1 for
complete XML document.

The keystore that was created in Part
1 will be used here too. Since we created
a key pair using RSA, we’ll use the same
keys to digitally sign our XML document. 

Digital Signatures
Digital signatures offer authentication

and integrity. With a signature comes
assurance that a message hasn’t been
tampered with and that it originated from
a specific person. One thing to remember
is that signatures don’t provide confiden-
tiality. The signature accompanies a
plaintext message that anyone can inter-
cept and read. Using the signer’s private
key generates a signature and only the
signer’s public key can decrypt the signa-
ture, which is the authentication. For

integrity to be assured, the message digest
of the message must match the decrypted
message digest. 

Digital signatures require the use of
Public Key Infrastructures, PKI. Without
going into much detail, with PKI there
are two keys, a public one and a private
one. The user publishes the public key
and the data is encrypted using his or her
private key to create what is known as a
hash. Decryption of the same data uses
the user’s published public key.

Digitally signing an XML document
is a difficult task. One neat thing about
digital signatures is that an application
may sign parts of the document but still
allow updating.

W3C Working Drafts
The current status of the W3C XML

Signature Syntax is in its second candi-
date recommendation and will be prom-
ulgated as a Proposed Recommendation
and Draft Standard. I can’t stress enough
that you review this syntax and process-
ing document. It provides a detailed
explanation of the elements required to
accomplish XML signatures. It also can
help you understand why some of the
APIs work the way they do and the order
in which to configure the toolkit. 

Configuring the Signature DOM
First we start by preparing a Document

Object Model using the SignatureGen-
erator class. There are three algorithm
parameters for the SignatureGenerator
instance: the default digest algorithm, the
canonicalization algorithm, and the sig-
nature algorithm. The other arguments
are the document factory and a KeyInfo-
Generator, which we’re passing as null.

The default digest algorithm is the
URI used for the DigestMethod elements

in the signature. This is the element that
identifies the digest algorithm to be
applied to the signed object. If you don’t
specify an algorithm URI to a Reference
instance, this algorithm is used.

The next important parameter is the
canonicalization parameter. This algo-
rithm URI is for the canonicalization of
the SignedInfo element, which includes
the canonicalization algorithm, a signa-
ture algorithm, and one or more refer-
ences. This element may contain an
optional ID attribute that will allow it to be
referenced by other signatures. Remem-
ber this, for this ID will come into use later. 

The final algorithm used in the Sig-
natureGenerator is one used for signing
the SignedInfo element. Your Signature-
Generator code would look like this (see
Listing 2 for detail breakdown):

SignatureGenerator signatureGen = new

SignatureGenerator (docFactory,

DigestMethod.SHA1, Canonicalizer.W3C,

SignatureMethod.RSA, null); 

The next step in setting up the DOM
will be to register the Reference in-
stances. To keep things short and sweet,
we’ll use a Reference object for an en-
veloping signature.

To begin with, you’ll have to create an
Object element and you can use the
wrapWithObject() method to do this.
wrapWithObject() takes two arguments,
a Node and an ID. The Node in this case
is the Node that’s going to be embedded
in the signature. The ID is a URI that will
identify the data object to be signed. This
is an optional attribute of the Reference
element, but we’ll use it. 

Element objectElement =

signatureGen.wrapWithObject

(xmlDoc.getDocumentElement,

"RefID");

Reference ref = signtureGen.

createReference(objectElement);

52 w w w . X M L - J O U R N A L . c o mvolume3 issue1

Encrypting XML documents dynamically
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Following the establishment of the
Reference element, the Transforms ele-
ment must be created. This element is an
ordered list that describes how the signer
obtained the data object that was digest-
ed. Each Transforms element contains an
Algorithm attribute; we’ll use the W3C
Canonical XML by XML Signature
Working Group, W3CC14N2. To set trans-
formations to a Reference instance, use 

Reference ref = sigGen.createReference

(objectElement);

ref.addTransform(Transform. W3CC14N2);  

The final step in preparing the DOM
tree is to call getSignatureElement().
This will return the Signature element,
but this element isn’t a child of any ele-
ment or document. 

Element signatureElement = sigGen.

getSignatureElement();

Signing the Document
The SignatureContext object will

perform the signing of the document.
Here’s where we use the sign() method
of the SignatureContext object to per-
form the digital signature. 

Remember, we’re using the keystore
that we set up in Part 1. Using that key-
store, retrieve the X509Certificate using
the KeyInfo object and pass the certifi-
cate to an instantiated X509Data object. 

X509Data x5data = new X509Data();

x5data.setCertificate(cert);

x5data.setParameters(cert, true,

true, true);

keyInfo.setX509Data(new

KeyInfo.X509Data[] { x5data });

Finally, prepare a key used to sign
and call SignatureContext.sign(Element,
Key) – we’re using the key from the key-
store. Keep in mind that keystore con-
tains the RSA key pair.

new SignatureContext()

.sign(signatureElement, key);

Verifying a Signature Document 
The toolkit provides a GUI for test-

ing whether the digital signature
worked. VerifyGUI reports the validity
of each resource and of the signature. If
the signature and all of the signed
resources weren’t modified, VerifyGUI
reports the result of verification as
“Core Validity: Ok”.

Conclusion
As I mentioned in Part 1, this is all

alpha. Since things could change with
W3C, the toolkit has to be flexible for
those changes as well. 

Currently, two JSRs supply Java APIs
that  accomplish tasks similar to those ac-
complished by the IBM XML Security Suite.

References
• JSR 105 XML Digital Signature API:

http://jcp.org/jsr/detail/105.jsp
• W3C/IETF XML Signature specification:

www.w3.org/2000/09/xmldsig

<?xml version="1.0" ?>
<insurance>

<health carrier="Armor">
<memberinfo>

<name>Joseph Smith</name>
<subnumber>bmc2000</subnumber>
<group>00001</group>
<copay>

<office>15.00</office>
<medicine>

<brand>10.00</brand>
<generic>5.00</generic>

</medicine>
</copay>
<dependents>

<depname>wife</depname>
<depname>child</depname>

</dependents>
</memberinfo>

</health>
<dental carrier="none" />
<vision carrier="none" />

</insurance>

import java.io.*;

import java.security.*;
import java.security.cert.*;

import
org.apache.xerces.dom.DocumentImpl
;

import org.apache.xerces.parsers
.DOMParser;

import org.w3c.dom.*;
import org.xml.sax.SAXException;

import com.ibm.xml.dsig.*;
import com.ibm.xml.dsig.KeyInfo.*;
import
com.ibm.dom.util.ToXMLVisitor;
// use for output

/**
* XML signer 
*
*/

public class XMLSign {
private Key key;
private String xmlFile = 
"insurance.xml";

private String keyName = 
"xml.keystore";

private String keyPass = 
"xmlpass";

private String keyAlias = 
"mykey";

//private SignatureGenerator 
signatureGen;    

Element signatureElement;

static void setupReference
External(SignatureGenerator 
signature, String uri) 
throws IOException {

LISTING 2 XMLSign.java
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Reference ref = signature
.createReference(uri);
signature.addReference(ref);

}
public void doSign()

throws Exception    
{

// 1. Retrieve keys from 
keystore

KeyInfo keyinfo = 
getKeyStore();

// 2. Configure Security 
Suite

configure(keyinfo);
// 3. Sign and write the 

XML document
signIt();

}

private KeyInfo getKeyStore()
throws FileNotFound
Exception, IOException, 
CertificateException, 

KeyStoreException, 
NoSuchAlgorithmException,
UnrecoverableKeyException,

SignatureStructureException
{

KeyStore store = KeyStore
.getInstance("JKS");
store.load(new FileInput
Stream(keyName), keyPass
.toCharArray());

key = store.getKey
(keyAlias, keyPass.to
CharArray()); 
// a private key

X509Certificate cert =
(X509Certificate)store 
.getCertificate
(keyAlias);

KeyInfo keyInfo = 
new KeyInfo();

X509Data x5data = new 
X509Data();

x5data.setCertificate
(cert);

x5data.setParameters
(cert, true, true, true);

keyInfo.setX509Data(new 
KeyInfo.X509Data[] 
{ x5data });

keyInfo.setKeyValue
(cert.getPublicKey());

return keyInfo;
}

private void configure
(KeyInfo keyinfo)

throws Exception    
{

Document doc = 
new DocumentImpl();

SignatureGenerator 
signatureGen = new 
SignatureGenerator
(doc,DigestMethod.SHA1,

Canonicalizer.W3C,SignatureMethod.
RSA,null);

signatureGen.setKey
InfoGenerator(keyinfo);   

configureReference
(signatureGen);

}
private void signIt()

throws Signature
StructureException,

NoSuchAlgorithm
Exception,NoSuchProvider
Exception,InvalidKey
Exception,

SignatureException,
TransformException,
IOException

{

new SignatureContext()
.sign(signatureElement, 
key);

writeElement
( signatureElement);

}

void configureReference
(SignatureGenerator sigGen)

throws IOException{
// parse xml file
// get the parser and 

parse the file
try
{

DOMParser parser = 
new DOMParser();

parser.parse
( xmlFile );

Document xmlDoc = 
parser.getDocument();

Element objectElement
= sigGen.wrapWith
Object(xmlDoc.get
DocumentElement(), 
"RefID");//id);

Reference ref = 
sigGen.create
Reference
(objectElement);

ref.addTransform
(Transform.W3CC14N);
sigGen.addReference
(ref);
signatureElement = 
sigGen.getSignature
Element();           

}
catch (SAXException saxe)
{

saxe.printStackTrace();
}

}
private void writeElement
(Element el)

{
try {

Writer wr = new 
OutputStreamWriter
(System.out, "UTF-8");

wr.write("<?xml 
version='1.0' 
encoding='UTF-8'?>\n");

new ToXMLVisitor(wr)
.traverse(el);

wr.close();
} catch (Exception ex) {

ex.printStackTrace();
}

}

public static void main
(String[] argv)

throws IOException, 
KeyStoreException, 
CertificateException, 
NoSuchAlgorithmException,

InvalidKeyException, 
SignatureException, 
UnrecoverableKeyException,
TransformException,

SignatureStructureException, 
NoSuchProviderException{

try
{

XMLSign sign = new 
XMLSign();

sign.doSign();
} catch (Exception e) {

e.printStackTrace();
System.exit(1);

}
}

}
DOWNLOAD THE CODE @

www.sys-con.com/xml
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This article identifies some common
operations that are performance hogs
and finds ways to optimize these opera-
tions, thereby improving the overall per-
formance of an application.

Identifying Bottlenecks
Let’s consider a few common appli-

cation scenarios and attempt to isolate
those generic XML operations that show
room for optimization. In the discussion
of each scenario I’ll identify the XML
technologies and standards involved,
find the bottlenecks in XML processing,
and then explore ideas for easing them. 

Technologies and standards related
to XML have found acceptance in a wide
variety of applications. Some of the
more popular of these include:
• Web services: Initiatives like UDDI, with

supporting specifications like WSDL,
SOAP, and so on, provide a framework

for registering, discovering, and inter-
acting with Web services deployed by
businesses.

• Content management: XML can be
used as a format for storing content.
This allows us to impose structure on
the content (DTDs, XML Schema),
make the content easily searchable
(XPath, XQuery), improve the quality of
the searches (RDF), and provide multi-
ple content delivery options (XSL).

• B2B applications: XML vocabularies
have been defined to ease interoper-
ability of otherwise disparate B2B appli-
cations (e.g., RosettaNet, ebXML, CBL).

• Wireless portals: Service providers
need their applications to be device
agnostic and XML fits the bill as a
device-, platform-, and programming
language–agnostic message format.
XML essentially gives us a write once,
render everywhere solution that is

important for a wireless application
whose clients are a variety of mobile
devices such as phones and PDAs.

A couple of sample scenarios of
these applications will help illustrate the
performance problems and their possi-
ble solutions.

Scenario 1 – Content Providers
Content providers can use XML

effectively as a format for storing and
distributing content. The advantages a
content provider can derive from using
XML include the ability to:
1. Impose a schema on the content, there-

by bringing structure to the content
(DTDs and XML Schema documents).

2. Have one source document format and
multiple content delivery formats (XSL
– content can be delivered as HTML for
browsers, WML for mobile devices, MS
Word or PDF documents, or XML for
other client applications, etc.).

3. Personalize content, have better
search capabilities by including rele-
vant metadata with the document
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(RDF) and easier updating of the con-
tent, since it’s more structured. 

In the current state of XML’s evolution,
it’s not yet common for clients to have
XSL processing capabilities. This places a
requirement on the server side to perform
the transformations. Any Web site receiv-
ing a few hundred thousand hits an hour
will face an extremely difficult problem
with respect to response times. An excel-
lent example of this scenario is IBM’s Web
site at www-106.ibm.com/developer
works/library/xml-handbook/xml-at
-ibmcom/index.html.

Figure 1 illustrates a simplified con-
tent provider scenario. The content is
stored as XML documents in a datastore,
as are stylesheets that are used to render
this content in accordance with a client’s
preferences. When the application
receives requests for content, it retrieves
the XML document containing the
requested content. Based on the profile
of the client/user requesting the con-
tent, it also retrieves an appropriate
stylesheet. It transforms the content
XML document using the stylesheet and
delivers the results to the client. The
application attempts to cache the docu-
ments retrieved by previous requests in
an effort to improve performance.

In the absence of any knowledge of
the actual application logic, we can exam-
ine the application for bottlenecks from a
generic XML processing viewpoint.

Parsing
Parsing a document involves travers-

ing the content of the document and cre-
ating an in-memory representation
(DOM) or processing events correspond-
ing to the structure of the document as
they are encountered (SAX). In addition, if
the document is to be validated, the struc-
ture of the document has to be reconciled
against a schema represented by a DTD or
a schema document. This requires parsing
the DTD or schema document as well. All
in all, parsing is an expensive operation
that should be done as infrequently as
possible. This conclusion implies that the
parsed state of a document should be pre-
served for a subsequent request. The
application depicted in Figure 1 attempts
to do this by caching the parsed docu-
ment. This approach is suitable when
dealing with a limited number of docu-
ments, but the demands on memory
resources can be quite significant for most
practical deployments. 

A more suitable approach to preserv-
ing the parsed state of the document is
PDOM (Persistent DOM). In a PDOM
implementation the parsed state of the
document is persisted. If the application

developer wants to have access to the
parsed document without placing the
document in memory, this would be an
ideal solution. It is similar to the De-
ferred DOM implementation of the
Xerces parser, except that it persists the
DOM to disk, so there is no need to parse
the document for any future request.

Transforming
An XSLT processor accepts as input a

source XML document and an XSLT
stylesheet and performs a transforma-
tion to create a target document. An
XSLT stylesheet contains instructions on
how the source document is to be trans-
formed into the target document. Trans-
formations have been found to be the
source of agonizing performance prob-
lems. Two approaches can be taken to
ease this problem.
• Reduce the number of transformations

to the minimum number possible.
• Optimize the transformation process.

The first approach implies either
caching the results of the transformation
or pretransforming the content (as pro-
posed in the case of the ibm.com Web
site case). This, again, is a solution that
works well for a small number of docu-
ments or a small number of transforms,
but it won’t scale well for situations
involving a large number of documents,
a large number of transforms, and a large
number of output documents. For exam-
ple, if personalization is required, pre-
transforming the content is ruled out
since we can’t create a version of the doc-
ument for every user of the system.

A number of different approaches can
be taken to optimize the transformation
process itself. By using a scheme like
PDOM, we can optimize the first step,
loading the source document and
stylesheet. Tackling the next step, we can
generate and preserve the execution plan
for the transform. The plan can be pre-
served as a Java class or in some other
application-specific form. Xalan provides
support for Translets (XSLTC – see http://
xml.apache.org/xalan-j/xsltc_usage.
html), a bunch of Java classes, which are
compiled representations of the XSLT
stylesheet. Sun is also purportedly work-
ing on its own XSLT compiler.

One piece that can be optimized still
further is the XPath Query processing.
XSLT stylesheets use XPath expressions
to address parts of the source document.
(Ways to optimize XPath query process-
ing are addressed later in this article.) 

Scenario 2 – B2B Applications
Common uses of XML in B2B appli-

cations are as a message format and as
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a format for business documents.
These applications need to perform
computationally expensive operations
such as transforming, querying, and
archiving XML documents. The previ-
ous discussion of parsing and trans-
forming bottlenecks is also pertinent to
this scenario. In addition, B2B applica-
tions also need to query document
bases on a much more extensive scale
than a content provider would. For this
reason a B2B application might consid-
er storing the XML documents in a rela-
tional database. This leads us to explore
two other XML database operations
that can use optimization.

Querying
A number of operations in B2B appli-

cations result in queries being per-
formed against the document bases. As
mentioned before, XSLT transformations
depend on evaluation of XPath expres-
sions. Most XPath engines assume an
underlying DOM implementation, and
every expression evaluation involves a
brute-force approach that involves tra-
versing the document. Such an ap-
proach can be avoided if indexes are
available that can optimize the query
processing. The ability to build indexes
requires that the XML documents be
stored within the purview of a database
management system (see Figure 2). 

Storing Data
When archived, XML documents are

decomposed into a format that is useful
for storing in the underlying database,
unless the underlying database is a
native XML database. For example, stor-
ing an XML document in a relational

database requires a conversion from a
hierarchical model of data to a relation-
al model and vice versa for retrieval. To
avoid conversions between the hierar-
chical XML documents and the nonhier-
archical database format, we need a
database that’s capable of storing the
XML documents in their native format.
The database should also be capable of
processing queries expressed using
standard XML query languages like
XPath and XQuery. 

However, given that most enterprises
have an entrenched database manage-
ment system, a more practical solution is
to implement a caching layer on top of
the database, which gives an “XML view”
of the data. The cache needs to be syn-
chronized with the database, and needs
to perform some other functions that a
database performs, like (XPath) query
processing and transaction manage-
ment. XML databases available today
either have this functionality  already, or
are moving toward supporting such
functionality.

Conclusion
XML-enabled applications need to

perform computationally expensive
operations on a regular basis, just given
the nature of XML. To exploit the useful-
ness of XML it’s necessary first to ensure
acceptable performance of these appli-
cations. This might require that the
application look beyond the conven-
tional ways of processing XML to find
more efficient options, such as using
PDOM, compiled transforms, and XML
databases.  

FIGURE 2 Optimized transforms using indexes
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Do you remember those electronic sets
where you took various colored bits,
followed a set of simple instructions

and voilà, you had a radio. Well, at least some
people got radios. I always seemed to end up
with a few bits left over. So imagine my sur-
prise when I plugged my bits of data together
with Data Junction and it worked.

Data Junction, also the company name, is
a set of tools to translate and integrate data. It
seems that no matter which customer site
I’ve visited recently, one of the departments
is wresting with mapping or converting data.
The suite’s components are Data Junction,
Integration Engine, and Content Extractor. 

This review focuses on the very real world
problem of data extraction and conversion.
The Data Junction tools are designed to
extract data from one source, massage it
into a new form, and insert it into a second
source. Such programs succeed or fail in
the richness of their data-mapping tools.
In this area Data Junction seems to cover
most of the bases. I was able to identify
over 150 data and application formats,
including XML, that are provided for in the
product for bidirectional manipulation
and transformation.

The process to complete a conversion
is made simple by the visual interface that
is part of the product offering. Users con-
sider the process as three easy and dis-
tinct steps. The user interface presents the
steps as three tabs. Under the Source tab
source data is identified and a format
chosen. During this process the user fills
in administrative detail, such as database
or file location, user name, and password.
From the Target tab the user then sets up
the desired final data structure. Again,
administrative details may be required.
The final step is to create a set of rules to
perform the transformation; this is done
from the Map tab.

The UI is intuitive and I was able to
create a number of simple conversions in a
matter of minutes. In fact, many simple
conversions can be accomplished with
simple drag-and-drop actions. The real
power, however, lies in the ability to create
structured data tables from multiple
sources, including unformatted text files.

Behind the scenes the extraction pro-
cess for unstructured data is performed by
the Content Extractor. The extraction of
desired fields from the source text file is
accomplished by visually marking up the file
in the Content Extractor user interface.
Dialogs appear on the screen allowing the
user to express a rich set of pattern recogni-
tion rules and actions to assist in the extraction
of clean data. 

Several techniques are available to view
samples of extracted data before converting to
an export file. Apart from scrolling the full text
of the data, a debug window can be used to

search for all lines satisfying certain extraction
criteria. In addition, users can open the source
browser to examine the fields and records –
which are shown in a row and column format –
to see how the data will export.

Included with Content Extractor are the facil-
ities to deal with the following as source data:
• HTML, XML, and other structured documents

from the WWW 
• E-mail header and body 
• Printouts from programs captured as disk files 
• Reports of any size or dimension 
• ASCII or EBCDIC text files 
• Spooled print files 
• OCR output 
• Complex multiline files 
• Downloaded text files (e.g., news retrieval,

financial, real estate) 
• Online data feeds 
• EDI/X12 
• Files with tagged data fields

The software installed cleanly, although the
installation dialog and interface are less than
intuitive. I was unclear what options to install
to accomplish a particular goal. After resorting
to reading the online manual, I was able to
accomplish the task. 

I set about creating a Web page that com-
bined a news feed, OCR from a fax, and a set of
tables from a SQL database. The process was
easy and intuitive. While this example is some-
what contrived, it demonstrates the breadth of
input sources that can be combined.

Users needing to tackle real-time transac-
tions leverage Data Junction Enterprise Edition
for significantly improved performance. Enter-
prise Edition offers a multithreaded In-
tegration Engine that runs multiple complex
conversions in unison, thus speeding transac-
tion time immensely.

While the documentation is adequate for sea-
soned data professionals, Data Junction could be
useful to a much larger audience than is targeted
by the documentation in its current form.

Overall, I’d rate Data Junction’s product as
superior. It’s powerful and easy to use, and cus-
tomers seeking a simple tool to accomplish
complex data transformations would do well to
investigate it. Performance could be an issue
for users who need to perform complex con-
versions in real time, but this is only a small
portion of the potential user base.  
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FIGURE 1 Flow of navigation in Data Junction
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Lecture and hands-on training materials in
XML-related Recommendations can be
licensed for both public and in-house use. 
See http://www.CraneSoftwrights.com/xj/
schedall.htm for syllabi and deliveries by G. Ken
Holman, http://www.CraneSoftwrights.com/
xj/sched.htm for deliveries in Ottawa (including
"train the trainer" for licensees), and

http://www.CraneSoftwrights.com/
xj/licensing.htm for licensees who can deliver
Crane's courses at your site.

Crane Softwrights

www.CraneSoftwrights.com/xj

(613) 489-0999

DMSi - Document Management Solutions, Inc.
DMSi presents a full suite of solutions-based
training services focused on the specific
needs of your environment. Courses include
data architecture development, XML, XSL/T
and related standards, and product-specific 
training. We customize these courses to
include your data and scenarios related to
your organization. The result is a class that 

satisfies the specific training requirements of
your staff.

www.dmsi-world.com/training.htm

(978) 738-9770

ISOGEN International
Acquire practical XML skills the way the profes-
sionals do, with either full track or individual
classes based on the ISOGEN XML Learning
Framework™. Our pragmatic and highly refined
approach, our world-class instructors, and our
excellent materials guide you to a higher level
of XML skill. Open enrollment, onsite training,
and customized courses available.

www.isogen.com or www.datachannel.com

(612) 961-6203

OMNIMARK Technologies
OmniMark Technologies, in conjunction with
Stilo Technology in the UK, offers a broad
range of XML-related courses covering both
design and processing. Courses are offered at
OmniMark facilities in Boston, Paris, and
Leuven, and at Stiloís facilities in London.
Custom and on-site training are also available.
For more information see our Web site.

www.omnimark.com or www.stilo.com

(613) 745-4242

Online-Learning.com
Offers online courses for professional develop-
ment; learn XML, XSL, XSLT, Technical Writing,
and Usability. All courses provide extensive
instructor support, interaction, practical
hands on experience, and certification. 

Let us teach you how to deliver single source
content.

www.online-learning.com/xmljournal.html or
info@online-learning.com (613) 596-5673

TrainingCity

TrainingCity
TrainingCity provides XML Consulting 
services & hands on XML/XSLT training, work-
shops & elearning.  Customized onsite train-
ing, CDROMs, & Videos.  Call to speak with
one of our XML Experts: 858-755-8868, <mail-
to:info@TrainingCity.com>info@Training-
City.com, www.TrainingCity.com for course
outlines & free online sample training!

www.TrainingCity.com

(858) 755-8868
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XML-J’s Sister Magazine 
Ranked First in Survey
(Montvale, NJ) – Evans Data
Corporation has ranked Java
Developer’s Journal as “the most
trusted developer publication”
among developers who use Java,
according to SYS-CON Media, 
the world’s leading i-technology 

publisher. 
The research
results were
published in
the Evans Data
Developer
Marketing
Patterns 2001

Annual Report, an independent
market research report prepared
by the leading market research
firm serving software and devel-
oper markets.

“We are very pleased to see, in
our sixth year of publication, that
Java Developer’s Journal contin-
ues to serve the fast-growing Java
developer community as the
hands-down leader of quality Java
information in the world. JDJ’s
unmatched leadership is not
based solely on its circulation –
which is larger than all other Java
publications put together – but
also on the high quality of its edi-
torial content,” said Alan
Williamson, editor-in-chief of the
magazine. “The Evans Data report
confirms what
we hear from
our readers
and JDJ’s sponsors and advertising
partners every day.”
www.sys-con.com

iWay Upgrades Enterprise
Integration Suite
(Toronto) – An enhanced product
line designed to lower the imple-
mentation and maintenance cost of
enterprise integration and improve
integration-related project delivery
schedules by at least 50% has been
announced by iWay Software. 

iWay v5.1 is a family of inte-
gration software that allows busi-
nesses to build a comprehensive
and durable infrastructure using

prefabricated middleware prod-
ucts. Its primary products – XML
Transformation Server (XTS),
Enterprise
Integration
Broker (EIB),
and ETL Manager – are integra-
tion servers that centralize and
coordinate real-time, near real-
time, and scheduled activities
between collaborating informa-
tion resources.
www.iWaysoftware.com

HNC Software to Release
Blaze Advisor 4.0
(New Orleans) – HNC Software
Inc. has announced
the upcoming
release of Blaze
Advisor version 4.0, which features
enhancements designed to provide
advanced control over decision-
making policies, practices, and
procedures in automated systems. 

Major technical improve-
ments include decision table sup-
port and production debugging.
www.hnc.com

XYZFind Corp. Updates 
XML Database
(Seattle) – XYZFind Server version
2.0 from XYZFind Corp includes
improvements to
the XML indexing
and retrieval 
functionality and enhanced per-
formance, scalability, and query
capabilities.
www.xyzfind.com

Arbortext, Interwoven Offer
Integrated Solution 
(Ann Arbor, MI) – Arbortext, Inc.,
has announced an integration
between Interwoven’s TeamXML
software and Arbortext’s Epic
Editor. This
integrated
solution provides customers with
the ability to create customized
documents that leverage content
created in many formats for auto-
matic publishing to the Web, PDF,
CD-ROM, and wireless devices.
www.arbortext.com

Flashline Software Enables,
Promotes Reuse Initiatives
(Cleveland) – Flashline is now
shipping Flashline CMEE version
3, a comprehensive solution that
enables, promotes, and measures
reuse, offering companies the
potential to save millions of dol-
lars in IT expense. To increase a
company’s return on investment
in its software reuse initiative,
CMEE now supports and man-

ages all types
of corporate
software

assets, including Web services,
components, and frameworks.
www.flashline.com

XyEnterprise Integrates with
Interwoven TeamXML
(Reading, MA) – XyEnterprise has
integrated XML Professional
Publisher with Interwoven’s flagship
product, TeamSite, and TeamXML.

The integration allows users to pub-
lish XML content to
PostScript and PDF
while simultaneously
publishing the same
XML content to the Web. Under the
terms of the agreement,
XyEnterprise and Interwoven will 
work collaboratively to bring the
integration to the marketplace.

www.interwoven.com
www.xyenterprise.com

New Chutney PreLoader
Version Available
(Atlanta) – Chutney Technologies
has announced the availability of
Chutney PreLoader version 4.0.

Key features of the
new version
include enhanced
security, backup/

recovery, and XML and failover
capabilities.
www.chutneytech.com

BLOX Available from Infoteria 
(Boston) – Infoteria Corporation
has announced the availability of
Infoteria Business Language
Objects for XML, or BLOX. Based
on Infoteria’s Asteria B2B platform
technology and in-market experi-
ence, BLOX offers technology
companies the ability to add the
B2Bi capabilities of RosettaNet
business processes to their J2EE or
.NET Web services infrastructure.

Infoteria’s J2EE Web services
for RosettaNet, the first set of
Infoteria’s BLOX, are J2EE objects
that run on any J2EE application
server. They augment any back-
end system by providing
RosettaNet Implementation
Framework (RNIF) support and
Partner Interface Process (PIP)

message
handling,

including support for over 140
RosettaNet PIPs. Infoteria’s BLOX
for Microsoft’s .NET Web services
environment will be released
early this year.
www.infoteria.com

(Toronto) – DataMirror
Corporation has released
DB/XML Transform 2.5. The new
version enables EDI-based firms
to leverage existing systems and
communicate with XML. 

DB/XML Transform now sup-
ports RosettaNet, and includes

engine enhancements that enable
it to perform faster and offer
greater flexibility in creating map-
ping rules with more fine-grained
transaction control for any-to-
database transformations. The
product also features more built-
in functions and enhancements
to its graphical user interface.
www.datamirror.com

DataMirror Announces 
DB/XML Transform 2.5
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AltoWeb Application Platform
2.5 Available
(Palo Alto, CA) – AltoWeb, Inc.,
has added major features to its
latest application platform. They
include support for leading appli-
cation servers, Web services sup-
port, built-in XML integration,
support for custom connectivity,
integrated team
development,
model-based
application testing, remote ver-
sion-based deployment, and
remote application monitoring.

AltoWeb Release 2.5 beta pro-
gram customers and partners
realized a tenfold increase in pro-
ductivity and a reduction in time-
to-market from months to weeks.
A free downloadable 30-day eval-
uation copy is available at
www.altoweb.com.

Consortium to Develop
Background Check Standards 
(Raleigh, NC) – The HR-XML
Consortium has established a
work group to develop a standard
for background checks. The group
will focus on developing an XML
schema to support employer
requests to third-party providers
of background checking services.

The schema will be developed
to support a variety of back-
ground checks, including those
relating to criminal records, DMV
records, education, employment
history, and credit worthiness.
The specification will support the
specific requirements of HR-
XML’s Staffing Industry Data
Exchange Standards (SIDES) ini-
tiative,
which
includes a
background check component.
www.hr-xml.org

Bowstreet CTO Announced as
Advisor to NeoCore 
(Colorado Springs, CO) – Andy
Roberts, chief technology officer
of Web services leader Bowstreet,
has been made an advisor to
NeoCore. At Bowstreet Roberts

provides the company’s technical
vision and participates in the
design of
Bowstreet’s
technology
and products, including their
XML initiatives. Roberts was
instrumental in helping NeoCore
adopt an XML-
based product
strategy.
www.neocore.com

OASIS Committee Completes
Validation Spec
(Boston) – OASIS has released
RELAX NG 1.0 as a Committee
Specification for validating XML-

based languages. In
support of the new
specification, the
OASIS technical

committee also released the
RELAX NG tutorial and RELAX
NG DTD compatibility.
www.oasis-open.org

Core Networks Updates
Flagship Product 
(Halifax, Nova Scotia) – Core
Networks Inc., a leading develop-
er of activation and network man-
agement solutions for the cable
broadband industry, has released
CoreOS 4.0, the
newest version of
its flagship product.

This latest release offers DOC-
SIS 1.1 and Oracle database sup-
port, enhanced network intelli-
gence, billing and mediation inte-
gration, security enhancements,
and proprietary modem support. 
www.CoreNetworks.com

Profile Systems Releases
MasterDepot Version 4.0
(West Springfield, MA) – Master-
Depot Version 4.0, a Web-based
product data management solu-
tion that allows manufacturers
and other selling organizations to
manage clean, current, and com-
plete product data files and
exchange them securely in multi-
ple electronic formats, is the lat-
est release by Profile Systems.

Enhancements include a new
data import tool, improved user
interface, and extended data
repository. The product also has
new data export formats for two
major electronic commerce 
initiatives – the e-Commerce
Council of Canada’s ECCNet multi-
industry product
catalog and the
electrical indus-
try’s IDEA industry data warehouse. 
www.profilesystems.com

Documentum to Acquire
Bulldog Technology
(Pleasanton, CA) – Documentum
has signed a definitive agreement
to acquire the Digital Asset
Management technology of the
privately held Bulldog Group. 

The addition of this technolo-
gy will provide Documentum with
a comprehensive, cost-effective
ECM solution, offering more
functionality
and faster
deployment
than the multivendor solutions
currently available.
www.documentum.com

XML Global Introduces New
Platform, New Program
(Vancouver) – XML Global
Technologies, Inc., has released
GoXML Transform Central, an
extended e-business transaction
platform that  provides dynamic
transformation solutions in Web
service environments.

GoXML Transform Central
also offers near-“frictionless” data
exchange. It can be executed
remotely, requires no client soft-
ware, and allows automated
translation of trading partners’
business documents. 

Concurrent with the release of
GoXML Central is the launch of
XML Global’s ebXML Jumpstart
program (www.xmlglobal.com/
soln/jumpstart.jsp). The consult-
ing service focuses on imple-
menting EDI and XML business
transaction systems.
www.xmlglobal.com

DMSi, Software AG Release
directWeb Portal Plus
(Reston, VA / North Andover, MA) –
eidon GmbH Document
Management Solutions, Inc.
(DMSi), and Software AG have
announced
the release of
directWeb
Portal Plus,
an integration between the com-
ponents of the eidonXportal fami-
ly and Software AG’s native XML
database, Tamino.

directWebPortal Plus provides
a cost-effective solution to the

problem of
delivering
dynamically

assembled XML data from any
content management system via
the World Wide Web.
www.dmsi-world.com
www.softwareag.com

Vancouver) – XML Global
Technologies, Inc., has released
GoXML DB 2.0, the first native
XML database tech-
nology that provides
significant support
for the current working drafts of
XQuery, an XML-based querying
standard under development at
the World Wide Web Consortium.

New features include exten-
sions for document insert,
replace, and delete; full database

security model; schema
management; full text
searching; automatic

query optimization; integration
with GoXML Transform; XML Spy
integration.
www.xmlglobal.com

Native XML Database Supporting
XQuery Launched
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AND NOW...

No one can beat my kung fu style! I don’t care if you’re a Java pro-
grammer, Orc, or both. I’ll defeat you either way. The rest of the office
is in fear of my l33t programming skills, and my constant Nerf dart
gun fights in the office. But I think most of the fear is from the former. 

I mean, look at this page I made with XML! No one has 5kills like
this! Dedicated to American Ninjas, it’s the only com-
pletely dynamic Web page around where all the illustra-
tions are pictures made from ASCII symbols that are gener-
ated by XML databases and XSLT stylesheets. It makes the
site all text, and it loads slowly, but true programmers
will see the beauty in such a site. 

Sure, I don’t understand every last programming
request I get from the higher-ups, but I usually get the job
done one way or the other. Sure, I don’t quite “get” all the
programming terms they give me, but I get the gist of
them. The point is that I do my job, and I have the most fun
doing it. When my co-workers and I get into our Nintendo races,
or use the offices as our urban Nerf gun combat zone, we may
cause a ruckus, sure. But it really raises employee spirits to see that
much fun being had. I mean, right? 

Well, most of my office playmates have been laid off in the past
year. But I don’t think that’s indicative of the way all companies

treat fun-loving employees. I think it’s just the economy and our
uptight management. 

The managers have always been hateful about my office happi-
ness. They can’t tolerate the fact that I actually enjoy coming to
work. I have some fun in the office once in a while. Big deal. Well,
it is to them. 

Whenever I walk into an elevator full of all the stuck-up managers
with their stuffy suits and ties, they see me with my ultra-cool
Japanimation T-shirts, baggy pants, and skateboard (which, sure, I
may be riding at the time). I see the envy burning in their eyes. Soon
after one such encounter, they made up anti-skateboarding laws for
the office. I couldn’t believe it. Outlawing something as harmless as
that out of spite. And the monkey suits didn’t stop there. They start-
ed killing our freedom of speech.

Whenever the other programmers and I e-mailed each other to
offer up an l33t match of programming skill, we cc’ed our mes-
sages to the rest of the office. I thought it would help office morale
to see such gung ho workers. But no, the Nazi-esque sales team
told us to knock it off. Sure, they e-mail the entire company every

time they make a sale. But us, we can’t tell anyone how great our
new front-end Java servlet templates will be. Fascists. 

Despite all the adversities that come my way, though, I
persevere. My professional lifestyle will carry on here even if I
don’t. I didn’t put the Property of Cool Co Dot Com masking
tape labels on all my Nerf guns for the heck of it. If I am to
depart this office someday, my legacy will live on with the

new breed of programmers. They will be armed with my
weapons of choice. To all hip, young programmers who

would be disheartened I say Look up! Our day will come
again. Well, unless none of the fun-loving programmers

(who get laid off ) find new jobs. But hey, everyone still wants
employees like us. I mean, right? 

Tod Emko wrote humorous articles for the Syracuse Herald-Journal and
held various writer, editor, and cartoonist positions at other publications
before accepting his role as a computer nerd. He has years of experience
as a front-end Web developer and Perl programmer and is now a senior
XSL script architect and XML documentation writer for HotJobs.com.
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IAmanUndefeatableHipster...
...and nothing can slow me down! 

BY THE SCOOTER-RIDING, NERF GUN–WIELDING OFFICE NINJA

The Office Ninja has programmed for Cool Co Dot Com for two
years. Most of the office had, at one time or another, complained
about his Razor scooter. Despite that, he soon bought one for
everyone in the office, to make the employees “more efficient and
faster.” Soon after, he also bought them Nerf guns, Nintendo 
consoles, and steering wheel joysticks.
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